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Abstract 

This retrospective systematic review investigated “Traditional Herbal Medicine” (THM) in the form of single 

herbal extracts, traditional herbal formulas, as well as, isolated chemical and biologic compounds found in the 

individual herbs, as an alternative and or complimentary treatment option in modulating the neuro-endocrine 

immune axis, normalizing thyroid and reproductive hormones and dampening pro-inflammatory cytokine and 

anti-body production in fertility patients with Hashimoto’s thyroiditis, thereby improving clinical outcomes. 

The primary question associated with this research capstone was: “How might Traditional Herbal Medicine 

(THM), modulate the Neuroendocrine-Immune Axis and enhance fertility potential in women diagnosed with 

Autoimmune Hypothyroid (Hashimoto’s Thyroiditis)?”  After a thorough review and analysis of the studies, our 

hypothesis was confirmed in that THM shows a potentially significant improvement in outcomes for patients 

with Hashimoto’s Thyroiditis also dealing with infertility by significantly influencing the neuroendocrine-

immune axis as evidenced in this systematic review.  
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Chapter 1: Introduction 

What is Hashimoto’s Thyroiditis? 

Hashimoto’s Thyroiditis (HT) is a chronic, inflammatory, autoimmune disease of the thyroid gland 

named after its’ discoverer, Hakaru Hashimoto, a Japanese physician who worked in Berlin, Germany before 

World War I (Stephanie L Lee, MD, 2014).  HT is also referred to as “Chronic Thyroiditis” and is one type of 

hypothyroidism.  HT is characterized by the destruction of thyroid follicular cells by various cell and anti-body 

mediated immune processes and is regarded as a polygenic disorder resulting from the combination of a genetic 

predisposition in conjunction with an environmental trigger (Fountoulakis & Tsatsoulis, 2004). 

HT occurs with increased prevalence in a variety of other type 1 and type 2 autoimmune polyglandular 

syndromes, such as pernicious anemia, celiac disease, adrenal insufficiency (Addison’s disease), myasthenia 

gravis, premature ovarian failure, rheumatoid arthritis, systemic lupus erythematosus, sjogren’s syndrome and 

type 1 diabetes mellitus, (Wiebolt et al., 2011; Vestgaard, Nielsen, Rasmussen, Damm, & Mathiesen, 2008), as 

well as occurring in a variety of other disorders related to a sharing of genetic and environmental factors 

(Weetman, 2011). 

According to the American Autoimmune Related Diseases Association, Inc., approximately 50 million 

Americans (one in five people) suffer from autoimmune diseases.  Thyroid autoimmune diseases are the most 

common of autoimmune disorders, affecting 7-8 percent of the U.S. Population (Betterle & Zanchetta, 2003).  

Worldwide, the most common cause of hypothyroidism is iodine deficiency, however in the United States, and 

in areas where iodine intake is adequate, HT is the most common cause of spontaneous hypothyroidism 

(Stephanie L Lee, MD, 2014; Braverman & Cooper, 2012).  The incidence rate of HT is estimated to be 10-15 

times higher in females than in males with the most commonly affected age range being 30-50 years of age 

(Stephanie L Lee, MD, 2014; Braverman & Cooper, 2012). 

In autoimmune diseases, it is the regulatory T cells that begin to behave erratically signaling the body to 

produce excess T helper cells or deficient T suppressor cells that ultimately leads to destruction of bodily tissue 
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(Fountoulakis & Tsatsoulis, 2004)(Kharrazian, 2010).  The T-helper cells secreting cytokines that direct 

immune cells to attack target cells potentially infected or recognized as abnormal, are known as TH-1 cells and 

are associated with the “TH-1 pro-inflammatory/T-cell mediated pathway” of the immune system.  The 

cytokines associated with the TH-1 pathway are: IL-2 (Interleukin 2), IL-12, Tumor Necrosis Factor alpha 

(TNFa), and Interferon gamma (IFN-g) (Braverman & Cooper, 2012).  The TH-1 immune cells are responsible 

for an immediate immune response to an active Antigen (organic compounds such as: food, mold, bacteria, 

chronic virus, or parasite) and or Hapten (Inorganic compounds such as: environmental chemicals or heavy 

metals).  TH-2 cells, associated with the “TH-2 pathway” of the immune system (anti-inflammatory, B-cell 

mediated), which stimulate immune B cells in charge of tagging the antigen/hapten complex for later 

destruction by natural killer and cytotoxic T Cells, secrete a variety of cytokines that tend to oppose the 

cytokines secreted by TH-1 cells.  The cytokines associated with the TH-2 pathway are: IL-4, IL-5, IL-6, IL-10, 

and IL-13 (Braverman & Cooper, 2012).  Further research has also identified TH-3 and TH-17 subsets of the 

immune system (Kharrazian 2013). TH-3 subsets are related to regulatory T-cell function (CD25+4).  

Regulatory T-cells are used to modulate the balance of TH-1 and TH-2 responses.  TH-3 is promoted by TGF-B 

(Transforming growth factor beta), a protein that controls cellular proliferation and differentiation.  TH-17 is T-

cell activity related to the immunological destructiveness potential of TH-1 and TH-2 shifts.  The greater the 

TH-17 activity, the greater potential for immunological destruction is present. TH-17 activity is promoted 

primarily by IL-6 and TH-17 is measured by IL-17.  

HT is an organ-specific autoimmune disease considered to be the result of an immune response against 

the thyroid leading to abnormal infiltration of auto antigen-specific lymphoid cells and destruction of thyroid 

follicles (Fountoulakis & Tsatsoulis, 2004).  Thyroglobulin (Tg) specific T cells are generated and migrate to 

the thyroid where they produce Interferon-gamma (IFN-g), facilitating apoptosis of thyrocytes through caspase 

activation (Vojdani & Erde, 2006). The magnitude of the attack on the thyroid increases by means of further 

activation and accumulation of Tg-specific T cells (Wang et al., 2002).  IL-10 produced by T regulatory (Treg) 
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cells, induced by dendritic cells (DCs), is essential for suppression of Tg-specific T cell responses, targeted 

lymphocyte infiltration and follicular destruction (Gangi, Vasu, Cheatem, & Prabhakar, 2005) (Verginis, Li, & 

Carayanniotis, 2005).  The intra-thyroidal lymphocytes are both T and B lymphocytes, with the TH-1 subtype 

predominating in HT, although TH-2 cells are also present (Roura-Mir et al., 1997; Battifora et al., 1998  

Bl her, 1999). 

During the initial onset of HT when the immune system is actively attacking and breaking down the 

tissue of the thyroid gland, increased amounts of thyroid hormone (Thyroxine T4 & Triiodothyroxine T3) gets 

released by destroyed thyroid cells into the blood stream mimicking a transient hyperthyroid state (depressed 

“Thyroid Stimulating Hormone” - TSH, elevated T3 &/or T4) (Kharrazian, 2010).  In these cases, the over-

active thyroid response must be differentiated from that of Grave’s Disease (Auto-immune Hyperthyroid).  

Following the exaggerated autoimmune attack on the thyroid, the gland’s output of functional hormone is 

decreased and that renders the patient into a hypothyroid state (Elevated Thyroid Stimulating Hormone – TSH 

+/- a depressed FT4 [Free Thyroxine] and or depressed FT3 [Free Triiodothyroxine]) (Braverman & Cooper, 

2012; Kharrazian, 2010). 

Diagnostic Criteria 

Laboratory analysis results for patients with suspected HT include the following (Braverman & Cooper, 

2012; Kharrazian, 2010; Stephanie L Lee, MD, 2014): 

Table 1. 
Diagnostic Criteria for Hashimoto’s 

 Subclinical hypothyroidism: normal Free T4 (unbound T4) combined with an elevated TSH. 
 

 Clinical primary hypothyroidism: low free T4, low T3 and high reverse T3 level combined with an elevated TSH. 

 Presence of Thyroid autoantibodies: Anti-TPO (anti-thyroid peroxidase) antibodies and Anti-Tg (anti-
thyroglobulin) antibodies, and to a lesser extent, TSH receptor-blocking antibodies (TBII), delineates the cause of 
hypothyroidism as Hashimoto thyroiditis or its variant, however, 10-15% of patients with Hashimoto thyroiditis may 
test negative for anti-bodies.   

 

The following tests may be used to evaluate complications of hypothyroidism in some HT patients, 

however they are not necessary for the diagnosis of HT and the associated subclinical or primary 

hypothyroidism (Stephanie L Lee, MD, 2014): 
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Table 2. 

Basic Management and Additional Laboratory Analysis to Evaluate Complications of Hypothyroidism in 
Hashimoto’s Patients 

 Ultrasound – used to evaluate solitary thyroid nodules.  If the nodule has benign characteristics, f/u is 6-12 months; If 
the nodule has malignant characteristics, fine needle biopsy will follow. 
 

 Fine needle aspiration: Fine needle aspiration is performed of any dominant or suspicious thyroid nodules to 
exclude malignancy or the presence of a thyroid lymphoma in fast growing thyroid goiters (Baloch & LiVolsi, 2008).  
 

 Complete blood count: Anemia present in 30-40% of patients with hypothyroidism. 
 

 Total and fractionated lipid profile: Possibly elevated total cholesterol, LDL, and triglyceride levels in 
hypothyroidism. 
 

 Basic metabolic panel: Decreased glomerular filtration rate, renal plasma flow, and renal free water clearance in 
hypothyroidism which may result in hyponatremia 
 

 Creatine kinase: Creatine kinase levels are frequently elevated in severe hypothyroidism 
 

 Prolactin: Prolactin levels are often elevated in primary hypothyroidism 
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Clinical Presentation: How the patient presents 

 

The hypothyroidism associated with Hashimoto’s is usually insidious in onset, with signs and symptoms 

slowly progressing over months to years, however, as mentioned above, patients can experience a transient case 

of hyperthyroidism resulting from thyrocyte destruction at the onset of the disease (Braverman & Cooper, 2012; 

Stephanie L Lee, MD, 2014).  Common and early presenting symptoms of hypothyroidism, are fatigue, 

constipation, dry skin, and weight gain (Lee 2014).  Weight gain due to hypothyroidism is usually no greater 

than 10% of the baseline euthyroid weight and is mostly attributable to fluid accumulation in interstitial tissues. 

Other symptoms of hypothyroidism include the following: 

Table 3. 

Hypothyroid Symptoms  

 Cold intolerance 

 Voice hoarseness and pressure symptoms in the neck from thyroid enlargement 

 Slowed movement and loss of energy 

 Decreased sweating 

 Mild nerve deafness 

 Peripheral neuropathy 

 Depression, dementia, and other psychiatric disturbances 

 Memory loss 

 Joint pains and muscle cramps 

 Hair loss from an autoimmune process directed against the hair follicles 

 Menstrual irregularities (typically menorrhagia, anovulatory cycles, infertility, and loss of libido) 

 Recurrent pregnancy loss (RPL)  

 Increased prolactin secondary to increased thyrotropin releasing hormone (TRH) 

 Galactorrhea - May occur due to increased prolactin levels.  

 Sleep apnea and daytime somnolence – Obstructive sleep apnea in hypothyroidism is thought to be partly caused 

by hypofunction of upper airway muscles and weakness of the diaphragm. 
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Observational findings upon physical examination are variable and depend on the extent of 

hypothyroidism and other factors such as age. Findings include the following (Stephanie L Lee, MD, 2014; 

Braverman & Cooper, 2012; Kharrazian, 2010): 

Table 4. 

Observational Hypothyroid Findings 

 Puffy face and periorbital edema  

 Cold, dry skin, which may be rough, scaly and may appear yellow but does not involve the sclera, which 

distinguishes it from the yellowing of jaundice due to hypercarotenemia. 

 Peripheral edema of hands and feet, typically non-pitting. 

 Thickened and brittle nails (may appear ridged). 

 Hair loss involving the scalp, the lateral third of the eyebrows, and possibly skin, genital, and facial hair. 

 Bradycardia  

 Elevated blood pressure (typically diastolic hypertension) Most often, blood pressure is normal or even low. 

 Diminished deep tendon reflexes and the classic prolonged relaxation phase, most notable and initially described 

at the Achilles tendon (although it may be present in other deep tendon reflexes as well). 

 Macroglossia – swelling of the tongue 

 The thyroid gland is typically enlarged, firm, and rubbery, without any tenderness or bruit, however, the thyroid 

may also be normal in size or not palpable at all. 

 Voice hoarseness – due to obstruction from enlarged thyroid. 

 Slow speech 

 Impairment in memory function. 

 Peripheral neuropathy which may be a mononeuropathy (as exemplified by carpal tunnel syndrome) or a 

polyneuropathy resulting from the involvement of several peripheral nerves, manifesting as paresthesia 

 Ataxia  

 

In addition to classic symptoms, a few medical conditions are considered red flags for Hashimoto’s.  

Pernicious anemia, gluten intolerance or celiac disease are medical conditions that numerous studies link to the 

diagnosis of Hashimoto’s (Ness-Abramof et al., 2006; Elfström, Montgomery, Kämpe, Ekbom, & Ludvigsson, 

2008).  Vitamin D deficiencies have also been found in numerous autoimmune diseases, including autoimmune 

thyroid conditions (Drugarin, Negru, Koreck, Zosin, & Cristea, 2000; Smith et al., 2000). 
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Etiology:  

Susceptibility to autoimmune thyroid diseases, such as autoimmune hypothyroidism (AIH), depends on 

a complex interaction between environmental and genetic factors.  Genetic polymorphisms related to specific 

antigenic responses, cytokine regulation and hormonal responses, can all play a role in the physiology that gets 

expressed as autoimmune thyroid dysfunction (Hunt et al., 2000).  There have been several physiological 

conditions that have been linked to autoimmune thyroid development which include, dysglycemia, insulin 

surges associated with insulin resistant syndrome like polycystic ovarian syndrome, estrogen dominance, 

environmental toxicity, vitamin D deficiency and genetic vitamin D receptor site polymorphisms (defects) (W.-

Y. Lin et al., 2006), genetic susceptibility, stress and bacterial or viral infection (Kharrazian 2013).  A 

combination of any of the above variables can trigger the expression of genes that initiate the attack on thyroid 

tissue creating autoimmune thyroid conditions. 

Insulin Resistance/PCOS:  The hormonal shift of elevated insulin and testosterone associated with 

Insulin Resistance (IR) promotes inflammation and immune system dysregulation, both of which predispose 

people to autoimmune disease (Ahmad et al., 2007). Research has demonstrated that insulin surges promote 

elevated concentration of TH-1 cytokines which contribute to the promotion of autoimmune thyroid disease 

(Stegenga et al., 2008). 

Estrogens and Autoimmune Thyroid:  Fluctuations of estrogens can be a trigger for the gene 

expression of Hashimoto’s in combination with other factors such as cytokine dominance and genetic 

susceptibility. Also, once the gene expression of Hashimoto’s takes place, estrogen fluctuations appear to be 

triggers for the autoimmune response (Amino et al., 2003; Ishii, Hayashi, Tamaoka, Mizusawa, & Shoji, 1993).  

Also, The expression of many autoimmune diseases, including HT may also develop following pregnancy. This 

may be the result of extreme shifts in hormones and cytokines that occur during the different stages of 

pregnancy. During the third trimester, the immune system becomes primarily TH-2 dominant while during the 
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post partum state, a TH-1 dominance is promoted. In these cases, the hyper estrogenic state of pregnancy may 

promote the genotype to express the Hashimoto’s disease (Glinoer, Riahi, Grün, & Kinthaert, 1994). 

Vitamin D Deficiencies:  Vitamin D has shown to be an effective immune modulator through 

influencing regulatory T-cells and balancing the TH-1 and TH-2 pathways (Holick, 2004; Deluca & Cantorna, 

2001; M. Cantorna, Zhu, & Froicu, 2004). Its deficiency as a result of the genetic defects in the Vitamin D 

receptors of most Hashimoto’s patients (W.-Y. Lin et al., 2006), can exacerbate the autoimmune component of 

the disease (M T Cantorna, 2000). 

Gastrointestinal Health and Autoimmunity: Since 60% of the immune system is situated in the lining 

of the digestive tract, the gut is an important immune barrier (Kharrazian, 2010).  Poor gut health with faulty 

digestion is believed to be a significant factor in triggering autoimmune disorders such as Hashimoto’s, as well 

as functional hypothyroidism (Hrncir, Stepankova, Kozakova, Hudcovic, & Tlaskalova-Hogenova, 2008; 

Vaarala, 2002; Vaarala, Atkinson, & Neu, 2008).  Stabilizing blood sugar is integral in supporting thyroid and 

immune health, however, it is also necessary to restore gut health.  Extreme blood sugar fluctuations 

compromise the integrity of the gastrointestinal lining and digestive function. Likewise, poor gut health 

contributes to dysglycemia as gut health plays an integral role in stabilizing blood sugar (Vaarala et al., 2008).  

Restoring gut health alone has been found to return a functional hypothyroid to functionally healthy ranges, as 

well as successfully bring down TPO and TBG antibodies in patients with Hashimoto’s (Lauritano et al., 2007).  

Studies have also shown that an overabundance of harmful bacteria in the gut impact thyroid metabolism in 

numerous ways, as well as promoting autoimmune thyroid disorders.  Pathogenic bacteria have the potential to 

influence thyroid function at all levels, including reducing thyroid hormone levels, diminishing the expression 

of the thyroid hormone receptors, increasing inactive reverse T3 levels, decreasing TSH Concentrations, down 

regulating 5’deiodinase needed for the conversion of T4 to T3 (Pekary, Berg, Santini, Chopra, & Hershman, 

1994; Yu & Koenig, 2000; Nagaya et al., 2000) and promoting autoimmune thyroid disorders (T van der Poll, 

Endert, Coyle, Agosti, & Lowry, 1999; Tom Van Der Poll et al., 1995;  Boelen et al., 2004; Beigneux, Moser, 
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Shigenaga, Grunfeld, Feingold, et al., 2003).  In addition, poor digestive function depletes the body of nutrients 

that support thyroid health, such as zinc, tyrosine, selenium, and vitamins A and D (Kharrazian, 2010).  Another 

important consideration regarding the integrity of the gastrointestinal lining and immune system, is adrenal 

health.  

Adrenal Health:  Chronic stress and overworked adrenal glands resulting from life stressors, blood 

sugar fluctuations due to an irregular diet, or chronic gut inflammation, stimulate the adrenal glands to release 

cortisol.  Elevated cortisol levels weaken the immune barriers of the digestive tract, brain and lungs, delays 

regeneration of intestinal tissue, promotes intestinal dysbiosis and inflammation and poor immune regulation 

creating a vicious cycle that disturbs the thyroid-immune axis (Burkholder, Thompson, Einstein, Applegate, & 

Patterson, 2008; Karling, Norrback, Adolfsson, & Danielsson, 2007).  These factors increase the risk for 

triggering Hashimoto’s or exacerbating it (Guhad & Hau, 1996).  Chronic Stimulation of the adrenal glands 

occurring in autoimmune conditions, such as HT, sets the stage for prolonged elevations of cortisol.  Similarly, 

chronic cortisol elevation renders the immune system more susceptible to autoimmune disorders (Cutolo & 

Straub, 2006).  Managing an autoimmune condition will support healthy adrenal function, while supporting the 

adrenal glands and regulating cortisol can prevent or further dampen autoimmune responses.  In relation to 

thyroid health, elevated cortisol levels have the potential to: shift higher percentages of T4 into inactive, reverse 

T3 (rT3); suppress the enzyme 5’deiodinase thereby compromising peripheral conversion of T4 into its’ active 

forms of T3 (LoPresti & Nicoloff, 1997; Stratakis & Chrousos, 1995); and antagonize the effects of thyroid 

signaling at the genome level (Lu, Gu, & Rooney, 2001). Cortisol elevations have also been shown to decrease 

the expression of both Alpha 1 and 2 thyroid receptor site responses (Beigneux, Moser, Shigenaga, Grunfeld, & 

Feingold, 2003). 

 

Pathological mechanism: How Hashimoto’s disrupts the body’s mechanisms 

 Pro-inflammatory cytokine disruption of thyroid metabolism and physiology: Cytokines promoted 

by immunological activation seen in HT have demonstrated extensive and specific influences on thyroid 
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metabolism and physiology that would be classified as “euhthyroid sick syndrome” or “non-thyroidal illness” 

(NTI) (Braverman & Cooper 2012).  NTI refers to thyroid conditions, such as Hashimoto’s in which the thyroid 

gland itself is not diseased, but rather chemical imbalances due to inflammatory processes promote disturbances 

in healthy thyroid hormone metabolism (Braverman & Cooper, 2012).  It appears that both TH-1 and TH-2 

cytokines, Il-6, TNF-Alpha, INF gamma, and IL-1 beta have potentials to down regulate the hypothalamus-

pituitary-thyroid axis (Hermus et al., 1992; Rettori, 1987; Bartalena, Grasso, Brogioni, & Martino, 1994; 

Ozawa, 1988; Rettori, Milenkovic, Beutler, & McCann, 1989), as well as, disrupt conversion of inactive T4 into 

active T3 through inhibiting hepatic 5’-deiodinase which catalyzes the conversion of T4 into T3 in peripheral 

tissues away from the thyroid (Ongphiphadhanakul, Shih Lieh Fang, Tang, Patwardhan, & Braverman, 1994; 

Pekary, Berg, Santini, Chopra, & Hershman, 1994;  Yu & Koenig, 2000; Molnár, Balázs, Szegedi, & Sipka, 

2001; Nagaya et al., 2000).  Furthermore, inflammatory cytokines (TNF-alpha, IL-1 beta, IL-6, interferon. Etc.) 

elevated in the autoimmune response seen in HT, prevents thyroid receptor proteomic expression, leading to 

decreased thyroid hormone tissue responses (Kimura & Caturegli, 2007; Kwakkel, Wiersinga, & Boelen, 2007; 

Corssmit, Heyligenberg, Endert, Sauerwein, & Romijn, 1995; Tom Van Der Poll, Romijn, Wiersinga, & 

Sauerwein, 1990; Stouthard et al., 1994). 

Hypothyroidism and the Cardiovascular System:  Hypothyroidism is a known risk factor for 

cardiovascular disease (Roberts & Ladenson, 2004; Klein & Levey, 1984; Grais & Sowers, 2014).  

Dyslipidemia resulting from low levels of T4 and T3 can speed up the process of atherosclerosis (Canaris, 

Manowitz, Mayor, & Ridgway, 2000) and subsequently cause hypertension (Streeten, Anderson, Howland, 

Chiang, & Smulyan, 1988).  Hypothyroidism has been linked to arterial stiffness and increased carotid intima-

medial thickness (Obuobie et al., 2002) and increased systemic vascular resistance (Grais & Sowers, 2014).  

Pulse pressure (difference in systolic and diastolic pressure) also becomes narrower due to the decrease in 

systolic pressure and increase in diastolic pressure, as well as, cardiac output is decreased by 20-30% in 

hypothyroidisms (Irwin Klein & Danzi, 2007).  There is an increase in diastolic blood pressure primarily due to 
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the increased vascular resistance resulting from a decrease in T3 which acts as a direct vasodilator (Klein & 

Levey, 1984; Grais & Sowers, 2014; Fazio, Palmieri, Lombardi, & Biondi, 2004; Vora et al., 1985; Tielens, 

Pillay, Storm, & Berghout, 1999). Extensive research exists documenting hypothyroidism being associated with 

congestive heart failure, particularly in individuals with severe thyroid hormone deficiency (Ladenson, 

Sherman, Baughman, Ray, & Feldman, 1992). Pericardial effusions have been identified in up to 50% of 

studied patients with hypothyroidism (Klein & Levey, 1984; Kabadi & Kumar, 1990; Kerber & Sherman, 

1975).  Bradycardia is one of the most important cardiovascular presentations seen in hypothyroidism and is 

caused by the decreased sensitivity to catecholamines brought on by a hypothyroid state (Braverman & Cooper, 

2012).  

Hypothyroidism and the Pulmonary System:  Hypothyroid patients present with multiple ventilatory 

and respiratory abnormalities, including central and/or obstructive sleep apnea, CO2 retention, hypoxemia, 

increased alveolar-arterial (A-a) oxygenation gradients (measure of the difference between the alveolar 

concentration of oxygen and the arterial concentration of oxygen), and decreased CO2 diffusing capacity 

(DLCO) (Braverman & Cooper, 2012).  The proposed mechanisms for these respiratory conditions include 

impaired hypoxic and hypercapnic ventilatory drives, upper airway obstruction from thyroid tissue enlargement 

or goiter, respiratory muscle weakness, decreased chest wall compliance, decreased lung compliance, increased 

capillary permeability and pleural effusions (Ladenson, Goldenheim, & Ridgway, 1988; Duranti et al., 1993; 

Kapur et al., 1998; Pelttari et al., 1994). 

Hypothyroidism and Infectious Complications:  Intimate relationships exist between thyroid 

hormones and immune cell modulation and immune cell cytokine release.  Thyroid hormones within 

physiological ranges are necessary to maintain lymphocyte subpopulations and to mediate inflammatory 

responses (Hodkinson et al., 2009; Klecha et al., 2006).  Increased susceptibility to infections of the respiratory 

tract, urinary tract, and skin have been reported in patients with hypothyroidism (Schoenfeld, Myers, Myers, & 

LaRocque, 1995).  Thyroid hormones have also been shown to enhance T-helper cell mediated stimulation of 
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inducible nitric oxide synthase and cell proliferation, thereby improving immune reactivity against antigens 

(Barreiro Arcos, Gorelik, Klecha, Genaro, & Cremaschi, 2006).  Research looking at the production of T 

Lymphocytes in vivo and in vitro with thyroxine administration found that thyroxine (T4) has the potential to 

dampen inflammatory cytokines such as IFN-gamma, IL-4, and IL-10 (Yao, Zhang, Wang, Guo, & Tian, 2007).  

Hypothyroid and the Gastrointestinal System:  Hypothyroidism reduces gastrointestinal tract 

motility, thereby slowing peristalsis and causing constipation or worsening pre-existing constipation and 

potentially causing bowel obstructions (Braverman & Cooper, 2012; Hays, 1988; Shafer, Prentiss, & Bond, 

1984).  Nutrient absorption in hypothyroidism is generally normal, but malabsorption with diarrhea may occur 

and has been attributed most often to intestinal wall edema or bacterial overgrowth (Goldin & Wengrower, 

1990).  Thyroid hormones have powerful influences on the integrity of gastrointestinal mucosa tight junctions in 

both the stomach and small intestine. A lack of thyroid hormone stimulation on gastric and intestinal cells leads 

to ulcerations and intestinal permeability known as “leaky gut syndrome”. Both Thyroxine (T4) and 

triiodothyronine  (T3) have been shown to protect the intestinal mucosal lining from stress induced ulcer 

formation (Koyuncu et al., 2002).  Hypothyroidism can also lead to hypochlorhydria, a condition in which the 

stomach produces too little stomach acid, or hydrochloric acid (HCl) (Centanni, Marignani, Fave, Andreoli, & 

Annibale, 1999).  When food is not digested thoroughly by sufficient stomach acid, it ferments, becomes rancid 

in the stomach and is refused entry into the small intestine resulting in chyme backing up in the esophagus, 

irritating the delicate tissue and causing heartburn type symptoms.  Also, because the food is not sufficiently 

acidic, it does not stimulate the gallbladder to secrete bile to emulsify fats, nor does it signal the pancreas to 

secrete digestive enzymes for further digestion. The poorly digested chyme moves through the intestines, 

eventually causing inflammation, infection, and intestinal permeability (Centanni, et al., 1999). 

Hypothyroidism and the Liver:  Mild hepatic dysfunction may occur, manifested by elevations in liver 

enzymes that resolve with thyroid hormone replacement therapy (Braverman & Cooper, 2012).  Thyroid 

hormone deficiency can also result in decreased bile flow (Layden & Boyer, 1976) due to gallbladder hypotonia 
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and to alterations in bile composition (Van Steenbergen et al., 1989).  These gall bladder abnormalities may be 

the underlying causes for the increased propensity for common bile duct stone formation in hypothyroid 

patients (Laukkarinen, Sand, Autio, & Nordback, 2010).  Autoimmune disorders of the hepato-billiary and 

gastrointestinal systems, such as pernicious anemia, celiac disease, primary biliary cirrhosis and autoimmune 

hepatitis occur more frequently in patients whose hypothyroidism is due to Hashimoto’s thyroiditis (Counsell, 

Taha, & Ruddell, 1994). Slim down just a little 

Hypothyroidism Hematology and Hemostasis:  Anemia such as, normocytic, microcytic (iron anemia 

or anemia of chronic disease), or macrocytic (resulting from a B12/folic acid deficiency or Pernicious anemia) 

can be associated with hypothyroidism, especially in long-standing and severe hypothyroidism (Braverman & 

Cooper, 2012).  Iron deficiency anemia can result from impaired intestinal iron absorption related to thyroid 

hormone deficiency or associated hypochlorhydria or from menorrhagia in premenopausal women (Braverman 

& Cooper, 2012).  Blood clotting can be impaired by hypothyroidism, promoting easy bruising and excessive 

bleeding after minor injuries or during menses.  Low plasma coagulation factor VIII levels and prolonged 

partial thromboplastin time (PTT) have been reported in numerous studies of hypothyroid patients (Ford & 

Carter, 1990; Myrup, Bregengård, & Faber, 1995).  Low thyroid hormone status may also cause relative 

resistance to the anticoagulant effects of medications such as warfarin due to the decreased clearance of clotting 

factors, particularly factors II, VII, and X seen in hypothyroid patients (Stephens, 1989).  Hypothyroid patients 

may therefore require larger-than-expected doses of warfarin. 

Adrenal Disorders in Hypothyroidism:  Cortisol production rate and metabolic clearance rate (MCR) 

are diminished in hypothyroid patients since thyroid hormone enhances the cortisol MCR (Iranmanesh, 

Lizarralde, Johnson, & Veldhuis, 1990).  However, since both are decreased, serum cortisol levels remain 

relatively normal.  However, hypothalamic–pituitary–adrenal (HPA) responses to insulin-induced 

hypoglycemia are impaired in patients with hypothyroidism, indicating a state of relative adrenal insufficiency 
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(Kamilaris et al., 1987).  Since thyroid hormone enhances the cortisol MCR (Iranmanesh et al., 1990), when 

thyroid hormone therapy is given to hypothyroid patients, cortisol levels initially fall. 

Low Thyroid function and Blood Sugar:  Low thyroid function slows the response of insulin to 

elevated blood sugar, so that glucose is slow to gain entry into the cells to make energy  (Kharrazian 2010).  

Insulin also breaks down more slowly, which is why people with diabetes and hypothyroidism need less insulin. 

The brain interprets this as hypoglycemia and calls in the adrenal glands to raise blood sugar, but is unable to 

adequately do so.  Eventually, this pattern fatigues the communication between the pituitary and adrenal glands 

(Müller, Burger, Ferrannini, Jequier, & Acheson, 1989).  

Low Thyroid and Compromised Vitamin D status - It also appears that many individuals who have 

autoimmune thyroid conditions not only have a vitamin D3 deficiency, but also a genetic component affecting 

the body’s ability to process Vitamin D3. Studies show more than 90 percent of people with autoimmune 

thyroid disease have a genetic polymorphism in their body’s vitamin D receptors (VDR polymorphism) (W.-Y. 

Lin et al., 2006).  Therefore, not enough of the nutrient can gain entry into the cells and many HT patients will 

require higher amounts of vitamin D to maintain health and modulation of their immune system even if a blood 

test shows sufficient vitamin D levels (Drugarin et al., 2000) (Smith et al., 2000). 

Hypothyroidism and the Musculoskeletal System:  Musculoskeletal abnormalities observed in 

patients with hypothyroidism include arthralgias, myalgias, asymptomatic Creatine Kinase (CK) elevations, 

proximal muscle myopathy, and acute exertional rhabdomyolysis (del Palacio et al., 1990; Burnett, Crooke, 

Delahunt, & Feek, 1994; Khaleeli, Gohil, McPhail, Round, & Edwards, 1983; Beyer, Karmali, Demeester-

Mirkine, Cogan, & Fuss, 1998; Khaleeli et al., 1983; Mastaglia, Ojeda, Sarnat, & Kakulas, 1988; Rodolico et 

al., 1998; Riggs, 1990). A much less seen hypothyroid myopathy is characterized by weakness, stiffness, 

slowness of movement and muscle hypertrophy and has been linked specifically to long-standing overt 

hypothyroidism which is referred to as “Hoffman’s Syndrome” in adults (Braverman & Cooper, 2012). 
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Hypothyroidism and Neurologic and Psychiatric Features:  Psychiatric disturbances, with depression 

being the most prominent, have been key features of hypothyroidism since the late 19th century (Braverman & 

Cooper, 2012).  Hypothyroidism has subsequently been linked to multiple other varied neuropsychiatric 

alterations, including poor concentration, impaired memory, cognitive dysfunction, paranoia, hallucinations, 

and schizophrenia (Pop et al., 1998; Jackson, 1998). 

Hypothyroidism, Skin and Connective Tissue:  Hypothyroidism can have pronounced effects on the 

epidermis, the dermis, sweat glands, hair, and nails (Braverman & Cooper, 2012;Doshi, Blyumin, & Kimball, 

2008). The epidermis often exhibits abnormal dryness with a rough, scaly texture resulting from hyperkeratosis 

(thickening of the outermost layer of the epidermis), epidermal thinning and loss of sweat gland dysfunction 

(Braverman & Cooper, 2012).  The term “myxedema” is used to describe the edematous skin that results from 

deposition of mucopolysaccharides, most notably hyaluronic acid, within the dermis of many hypothyroid 

patients (Doshi et al., 2008; Ai, Leonhardt, & Heymann, 2003).  Clinically, this appears as non-pitting 

cutaneous edema with a firm texture and a pale, waxy appearance.  Clinical facial features include puffiness, 

periorbital edema, and swelling of the tongue.  In addition, carotene accumulation in the dermis may result in a 

yellow hue of the skin of the palms and soles (Braverman & Cooper, 2012).  The fingernails in hypothyroid 

patients can appear as being thick, brittle and slow-growing.  The quality of the hair frequently becomes coarse, 

dry and brittle with generalized thinning and or hair loss. There may also be a thinning of the lateral portion of 

the eyebrows. Candida folliculitis is also commonly reported in hypothyroid patients, presumably due to altered 

scalp flora related to reduced sebum production (Braverman & Cooper, 2012). These skin and hair 

manifestations are all likely the direct effects of thyroid hormone deficiency on the skin and integumentary 

system since thyroid hormone receptors (Ahsan, 1998) and deiodinase enzymes (Kaplan, Pan, Gordon, Lee, & 

Gilchrest, 1988) have been identified in human skin. Vitiligo can also develop in hypothyroid patients as an 

associated autoimmune phenomenon (Ai et al., 2003).  In addition, adults with acquired hypothyroidism have a 
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tendency to develop entrapment neuropathies such as carpal tunnel syndrome, as well as metabolic 

polyneuropathies (Beghi et al., 1989; Phalen, 1966). 

Pathological mechanism: How Hashimoto’s disrupts the Reproductive System 

 

Thyroid-Reproductive Endocrine Interplay:  Research suggests that thyroid hormones play a role in 

the regulation of reproductive hormone secretion in the cycling ovary (Hatsuta et al., 2004).  Hypothyroidism in 

females leads to the following: dysregulation of the hypothalamic-pituitary-ovarian (HPO) axis which includes 

alterations in FSH and LH coordination; suppressed release of FSH and LH (Bruni, Marshall, Dibbet, & Meites, 

1975; Akande, 1975); diminished ovarian FSH receptor site sensitivity (Maruo, Katayama, Barnea, & 

Mochizuki, 1992); ovarian insufficiency (Bispink, Brändle, Lindner, & Bettendorf, 1989); a reduction in sex 

hormone binding globulin (SHBG) which results in decreased plasma concentrations of both total testosterone 

and estradiol (E2) (Hampl, Kancheva, Hill, Bicíková, & Vondra, 2003); and diminished peripheral progesterone 

receptor expression and sensitivity (Maruo et al., 1992; Hatsuta et al., 2004) leading to elevations in serum 

progesterone combined with symptoms of progesterone deficiency.  Hypothyroidism leads to altered FSH levels 

and faulty follicular development with subsequent infertility (Braverman & Cooper, 2012; Fritz, 2011).  

Suppressed LH levels seen with hypothyroidism will lead to anovulation or altered ovulation and an abnormal 

luteal phase production of progesterone (Braverman & Cooper, 2012; Fritz, 2011).  These changes may present 

as: ovarian cysts; weight gain; irregular menstrual cycles; menorrhagia; potential anovulation; migraines, breast 

tenderness and/or depression/mood disorders during the luteal phase; as well as miscarriages and or a history of 

recurrent pregnancy loss (Braverman & Cooper, 2012; Fritz, 2011). 

Thyrotropin releasing hormone (TRH), thyrotropin stimulating hormone (TSH), Dopamine and prolactin 

(PRL) coordination appear to have a closed loop physiological relationship with each one another (Drucker & 

Josse, 1985).  Hypothyroidism has been shown to decrease dopamine release and research suggests that thyroid 

hormones play an important role in central output of dopamine (Sjöberg, Eriksson, & Nordin, 1998).  

Hypothyroidism causes an increase in TRH which inhibits dopamine release.  Dopamine normally inhibits 
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prolactin, so when dopamine is inhibited, this will lead to increased prolactin production from the anterior 

pituitary.  Hypothyroidism also increases pituitary content of Vasoacitve Intestinal Peptide (VIP), affecting 

prolactin secretion in a paracrine or autocrine manner (Tohei, 2004).  The elevated prolactin negatively feeds 

back up to the anterior pituitary and decreases gonadotropin releasing hormone (GnRH) production, therefore 

also decreasing FSH and LH production leading to anovulatory cycles with menstrual irregularities and 

infertility (Braverman & Cooper, 2012; Fritz, 2011). 

Female infertility is associated with a two fold increase in the frequency of high serum TPO antibody 

concentrations (Krassas, Poppe, & Glinoer, 2010).  There are also associations found between autoimmune 

thyroiditis and breast cancer (Giustarini et al., 2006). The explanations for these associations may be correlated 

to interactions between the neuroendocrine and immune systems (Kharrazian, 2010).  Research has also 

demonstrated that in states of hypothyroidism, the hepatic phase I metabolism of estrogens are shifted in such a 

way as to favor the 16-alpha-hydroxylation (considered proliferative and increases the risk of breast cancer) 

over the 2- hydroxylation (considered protective for estrogen proliferative disorders, especially breast cancer).  

Therefore, hypothyroidism decreases the 2:16 estrogen metabolite ratio in such a way as to increase the risk of 

estrogen-related tissue proliferation (Kitamura et al., 2005).  

Treatments: Medical, Surgical, Dietary and Nutritional intervention 

 

Pharmaceutical thyroid replacement therapy and surgical therapy:  The Allopathic medical 

treatment of choice for HT (or hypothyroidism from any cause) is thyroid hormone replacement therapy 

(Stephanie L Lee, MD 2014;Braverman & Cooper 2012). The drug of choice is an orally administered synthetic 

thyroxine (T4) analogue referred to as levothyroxine sodium (generic name) or more familiarly known as 

“Synthroid” (brand name), which is usually prescribed for life.  However, other forms of thyroid hormone 

replacement therapy are also often prescribed such as: synthetic triiodothyronine (T3) anlogues commonly 

known by the names “Cytomel” (brand name) and “Liothyronine” (generic name)  synthetic T3 and T4 

combination replacement referred to as, “Thyrolar” (brand name) and “Liotrix” (generic name)  and bio-
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identical T3 and T4 combination replacement referred to as Armour/Westhroid/Natur-Throid (brand names) and 

Desiccated Thyroid (generic name).  Dosing of medication is tailored and titrated to meet the individual patient's 

requirements. The goal of therapy is to restore the patient to a clinically and biochemically euthyroid state. The 

standard dose is 1.6-1.8 mcg/kg of lean body weight per day, but again, the dose is patient dependent.  

Long term monitoring: Upon the initiation of the thyroid hormone replacement therapy, the patient’s 

thyroid function tests, specifically TSH, are checked initially every 6-8 weeks as dose adjustments are made. 

After the patient attains a clinical euthyroid state and a normal TSH level, patient’s TSH levels may be checked 

every 6-12 months. 

Surgical care: Indications for surgery include the following: a large goiter with obstructive symptoms, 

such as dysphagia, voice hoarseness, and stridor, caused by extrinsic obstruction of airflow; presence of a 

malignant nodule as found by cytologic examination via fine needle aspiration; presence of a lymphoma 

diagnosed on fine needle aspiration; and cosmetic reasons for large, unsightly goiters (Stephanie L Lee, MD, 

2014). 

Dietary therapy: Equally important in modulating the immune system and supporting reproductive and 

thyroid health is the importance of integrating an anti-inflammatory diet, namely avoiding foods containing 

gluten, dairy and soy, as well as, managing blood glucose (Kharrazian, 2010).  In addition to avoiding certain 

foods, other foods can be eaten to help stimulate thyroid function rather than suppressing it.  Examples include, 

avocado, coconut, and saturated fat (Siddhanti, King, & Tove, 1990).   

Avoiding gluten and Hashimoto’s. Numerous studies have been published linking gluten intolerance to 

AITD and Hashimoto’s (Collin, Salmi, Hallstrom, Reunala, & Pasternack, 1994; Counsell, Taha, & Ruddell, 

1994; Hakanen et al., 2001; Spadaccino et al., 2008; Hadithi et al., 2007).  In a study looking at the correlation 

between celiac patients (autoimmune gluten intolerance), hypothyroid prevalence and presence of thyroid 

antibodies, Counsell, C E, et al. (1994), found there were significantly more celiac patients who were diagnosed 

with hypothyroidism and had elevated thyroid autoantibodies.  Gluten itself weakens the intestinal lining, thus 
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increasing intestinal permeability which serves as a gateway in the development of autoimmune diseases 

(Spadaccino et al., 2008).  The immune system protects the body from foreign invaders.  Often times, the 

immune system begins to tag frequently eaten food (such as gluten containing foods) as foreign invaders as a 

result of increased intestinal permeability (aka “Leaky Gut”).  With increased intestinal permeability, food 

particles such as gluten (gliadin proteins) slip through the tight junctions of the small intestine lining into the 

blood stream igniting the immune system to produce anti-bodies that will tag the gluten molecules for removal.  

Due to the molecular structure of gluten closely resembling that of the thyroid gland, a case of mistaken identity 

occurs and thus when the immune system creates anti-bodies to tag gluten for removal after ingestion, it also is 

stimulated to produce anti-bodies against the thyroid gland (Kharrazian, 2010). 

Nutritional therapy: If the patient is expressing a TH-1 or TH-2 dominance then an important first step 

is to support and modulate the regulatory T-cells via integrating nutritional compounds such as (Essential 3-

fatty acids), emulsified Vitamin D3 and probiotic supplementation (Clarke & Mullin, 2008) (Margherita T 

Cantorna, Zhu, Froicu, & Wittke, 2004), (Deluca & Cantorna, 2001), (Ghadimi et al., 2008), (Kharrazian, 

2010), (Shida & Nanno, 2008). 

Vitamin D. The Vitamin D Council recommends people maintain a serum 25 (OH) vitamin D level of 

between 50–80 ng/mL, and supplement with 4,000 to 5,000 IU a day of cholecalciferol.  However, according to 

Kharrazian (2010), the blood serum levels of vitamin D in a patients with autoimmune disorders such as 

Hashimoto’s should be in the high-normal range with the recommended vitamin D3 dosages being between 

5,000 to 20,000 IU daily of emulsified vitamin D in addition to its cofactors (vitamins A, E, K) in order to 

effectively modulate regulatory T cell activity (Holick, 2004; Deluca & Cantorna, 2001; M. Cantorna, Zhu, & 

Froicu, 2004), as well as compensate for genetic defects in the vitamin D receptors found in Hashimoto’s 

patients (W.-Y. Lin et al., 2006). 

Probiotics.  Probiotics help maintain a healthy gastrointestinal micro-flora environment providing the 

intestinal flora support needed for proper thyroid hormone conversion in the gut, as well as encouraging a 
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healthy and intact lining and immune barrier.  Once the thyroid has produced T4, it is metabolized peripherally 

into a combination of T3 hormones by the enzyme 5’-deiodinase, mostly in the liver. About 40% of the 

available T4 is converted into T3, 20% is converted into reverse T3 (rT3) that is irreversibly inactive and 20% is 

converted into T3 sulfate (T3S) and triidothyroacetic acid (T3AC) (Braverman & Cooper, 2012).  T3S and 

T3AC are inactive thyroid hormones until they circulate in the gastrointestinal tract and are acted upon by 

intestinal sulfatase into active T3.  Gastrointestinal sulfatase activity is dependent upon healthy populations of 

intestinal micro-flora (LoPresti & Nicoloff, 1997; Stratakis & Chrousos, 1995). Another important aspect to 

probiotic supplementation is their ability to modulate the TH1/TH2 response (Ghadimi et al., 2008).  Recent 

research has demonstrated that pro- biotics can prevent pathogen colonization of the gut and reduce the 

incidence or relieve the symptoms of various diseases and conditions caused by dis-regulated and auto-immune 

responses (Shida & Nanno, 2008).  Probiotics appear to work by influencing both intestinal epithelial cells and 

immune cells of the gut, but the components of these effects are still being established (Shida & Nanno, 2008). 

Caveats remain because the different strains and combination of strains vary in their beneficial effects, thus the 

selection of the most suitable strains will be crucial for their use in the prevention and or treatment of specific 

diseases such as Hashimoto’s. 

Selenium. Nutritional supplementation with selenium may be beneficial in lowering serum anti- TPO 

antibodies in Hashimoto’s (Drutel, Archambeaud, & Caron, 2013).  Selenium is the major cofactor for the 

enzyme 5’deiodinase which is responsible for converting T4 into its’ active form T3 as well as degrading rT3 as 

studies have confirmed lower production of T3 in individuals with lower selenium status (Oliviero Olivieri et 

al., 1996; O Olivieri et al., 1995; Kralik, Eder, & Kirchgessner, 1996).  Numerous studies have also 

demonstrated increased T3 synthesis as well as decreased rT3 production with selenium supplementation (Kauf, 

Dawczynski, Jahreis, Janitzky, & Winnefeld, 1994; O Olivieri et al., 1995; Kralik, Eder, & Kirchgessner, 1996; 

Zhu, Kimura, & Itokawa, 1995) .  
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Zinc. Studies have also demonstrated that zinc supplementation improves thyroid hormone production 

and that low zinc status compromises T3 production (Nishiyama et al., 1994;  Licastro et al., 1992; Napolitano 

et al., 1990).  These effects may be due to the cofactor role zinc plays with type I 5’deiodinase.  In addition, 

zinc may play a role in reducing thyroidal antibodies (Sustrova & Strbak, 1994). 

Vitamin A. Vitamin A appears to influence thyroid hormone nuclear receptors.  Thyroid hormone 

nuclear transcription activation involves vitamin A dependent, retinoic acid-specific receptors (Zhang & Lazar, 

2000). 

Iodine. Although adequate iodine consumption is important for thyroid hormone production because 

iodine is the major cofactor and stimulator for thyroid peroxidase (TPO), its supplemental use in autoimmune 

thyroiditis is contraindicated according to several research studies as TPO is the enzyme that is under attack in 

Hashimoto’s.  It appears that increased iodine intake, especially as a supplement, increases the immune attack 

on the thyroid (Barbesino, 2010). Increased levels of TPO Anti-bodies have been found to dramatically multiply 

with iodine supplements and in many instances increased production of thyroid overactive symptoms (Teng et 

al., 2006; Mazziotti et al., 2003; McLachlan & Rapoport, 2004; Chong et al., 2004). 

Ovulation induction using assisted reproductive technologies (ART):  Clomiphene citrate, also 

known as, Clomid is a synthetic drug used for inducing ovulation and is an estrogen antagonist (Fritz, 2011). 

Structurally similar to estrogen, Clomid binds to the estrogen receptor sites in the anterior pituitary.  Typically, 

a woman taking Clomid produces double or triple the amount of estrogen in that cycle compared to 

pretreatment cycles (Fritz, 2011). 
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Shortcomings & Side Effects of Medical Treatments: 

The therapeutic complications of over replacement with levothyroxine sodium (Synthroid) includes the 

following: accelerated bone loss; reduction in bone mineral density; osteoporosis; increased heart rate; 

increased cardiac wall thickness; and increased cardiac contractility. The last three complication listed increase 

the risk of cardiac arrhythmias (especially atrial fibrillation), particularly in the elderly population (Stephanie L 

Lee, MD, 2014). 

Thyroid hormone replacement therapy (THRT) not only leads to TSH suppression, but also to 

suppression of thyrotropin-releasing hormone (TRH) from the paraventricular nucleus of the hypothalamus, as 

evidenced by several studies (Görges et al., 2002; Abel, Ahima, Boers, Elmquist, & Wondisford, 2001;  Hinkle 

& Goh, 1982).  This is important because TRH has independent impacts on physiology unrelated to its role in 

activating the pituitary-thyroid axis (Kharrazian, 2010).  TRH has peripheral autonomic influences through its 

role in regulating parasympathetic and sympathetic preganglionic motor neurons (Yuan & Yang, 2000).  

Physiologic actions of TRH include the following: vagal stimulation of cholinergic gastric secretions of 

digestive enzymes and intestinal motility (Taché, Yang, & Yoneda, 1993); acts on the CNS to stimulate 

pancreatic blood flow through vagal-cholinergic nitric oxide pathways (Goto, Yoneda, Nakamura, Terano, & 

Haneda, 2004); Modulates brainstem activated pancreatic insulin modulation and release (Yang, Taché, Ohning, 

& Go, 2002); plays a role in regulation of prostaglandin E2 release used in the gastric mucosa to modulate 

intestinal regeneration, gastric acid release, and modulation of inflammatory responses (Yoneda & Taché, 

1993); acts on the vagal brainstem areas to stimulate intestinal mast cell secretion and support healthy intestinal 

permeability and immune coordination in the intestines (Santos, Saperas, Mourelle, Antolín, & Malagelada, 

1996); and acts on the vagal brainstem areas to modulate gallbladder contractions due to its influence on 

vasoactive intestinal peptide (Lenz, Zimmerman, & Messmer, 1993). 

Current conventional health care manages the autoimmune component of HT by prescribing anti-

inflammatory agents such as non-steroidal anti-inflammatory drugs (NSAIDS), COX-2 (cyclooxygenase-2) 
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inhibitors, corticosteroids, immune-suppressants, anti-malarial drugs and biological immune-modulatory agents 

(biologics) (P. Shen, 2012).  Corticosteroids and immunosuppressive agents such as methotrexate, 

cyclophosphamide and azathioprine, are very potent anti-inflammatory agents used to control inflammation of 

the blood vessels and connective tissues and to inhibit a hyperactive immune response through reducing the 

number of leukocytes circulating in the blood, inhibiting the migration of leukocytes to sites of inflammation 

and limiting the effectiveness of inflammatory mediators (P. Shen, 2012). Corticosteroids generally suppress 

cellular immunity more than humoral immunity (P. Shen, 2012). Unfortunately, these immunosuppressive 

agents are not without severe and sometimes life threatening side effects. These medications are not long-term 

solutions, however, when used selectively, these medications can suppress the inflammation while the root 

cause of the inflammation is being addressed, helping the patient to feel better and carry on with daily activities.  

But treatment should not end here. Shen (2012) outlines below the major adverse  

effects of these Corticosteroids and immunosuppressive agents. 
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Table 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6. 

 

 

  

Major Adverse Effects of Corticosteroids and Immunosuppressive agents 

 Cushing’s Syndrome 

 Increased susceptibility to infections 

 Osteoporosis and Osteonecrosis 

 Hypertension 

 Skin atrophy 

 Easy bruising 

 Proximal muscle wasting 

 Gastroenteritis 

 Peptic ulcers 

 Pancreatitis 

 Psychological disorders such as mood changes, 

depression or euphoria 

 Insomnia 

 Glaucoma and cataracts 

 Adrenocortical insufficiency 

 Diabetes 

 Hyperlipemia 

 Menstrual irregularities 

 Weight gain 

 Bone marrow suppression 

 Impaired liver and kidney function 

 Increased risk of malignancy 

 Reproductive system dysfunction 

Major Adverse Effects o NSAIDs, Anti-malarials, COX-2 inhibitors and Biologic agents 

 

NSAIDs: 

 Gastrointestinal complications  

(ie: indigestion, nausea, diarrhea, and peptic ulcers 

 Rashes (including erythema multiforme) 

 Fluid retention 

 Kidney failure 

 

Anti-malarials: 

 Ocular toxicity 

 Gastrointestinal complications Rashes 

COX-2 inhibitors  

 Cardiovascular problems (myocardial infarction, 

hypertension and stroke) 

 

Biologic agents 

 Injection site and infusion reactions 

 Increase in serious fungal, viral, or bacterial infections 

such as reactivation of tuberculosis or hepatitis B 

 Serious blood disorders such as leukopenia, 

neutropenia, thrombocytopenia 

 Demyelinating central nervous system disorders 

 Congestive heart failure 

 Lymphoma and solid tissue cancers 

 Induction of autoimmunity 
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Under the traditional allopathic model, although immunosuppressive agents are sometimes implemented 

in the treatment protocol for Hashimoto’s, the general focus is on the thyroid gland typically monitoring only 

one hormone marker for thyroid function, “Thyroid Stimulating Hormone (TSH)”, ending with patients being 

prescribed thyroid hormone replacement therapy, versus, taking into account that the driving factor is an 

autoimmune response (Kharrazian, 2010).  In addition to providing support to the thyroid, the focus should be 

on balancing and monitoring the overactive immune response present in Hashimoto’s, which is the culprit 

behind the declining thyroid function and resulting hypothyroidism. 

Ovulation induction.  Clomid is a good choice for when a woman’s hypothalamus-pituitary-ovarian 

axis is capable of functioning normally, unlike in Hashimoto’s patients (Liang, 2003).  With higher doses of 

Clomid, there are risks of the endometrial lining not responding to estrogen and progesterone stimulation 

resulting in a thin and underdeveloped endometrial lining and the inability of proper implantation by a fertilized 

egg (Fritz, 2011; Liang, 2003).  Because Clomid also binds to estrogen receptors in the cervix, Clomid can 

interfere with estrogen stimulation of the cervical mucousal glands to produce adequate quantities of cervical 

mucus (Liang, 2003).  Also, some women experience uncomfortable hot flashes and premenstrual type 

symptoms such as breast tenderness and migraines while taking Clomid (Fritz, 2011; Liang, 2003).  

IVF and ICSI. Human in vitro fertilization (IVF) and Intra cytoplasmic Sperm Injection (ICSI) are 

procedures in which the egg and sperm are surgically retrieved and fertilized outside of the body.  The 

indications for IVF/ICSI which Hashimoto’s falls under include: abnormal cervical factor and immunologic 

factors (Fritz, 2011; Liang, 2003).  With IVF and ICSI there are increased risks of developing Ovarian Hyper-

Stimulation Syndrome (OHSS), especially in the younger and or PCOS patient populations (Fritz, 2011; Liang, 

2003).  OHSS presents with ovarian enlargement, increased estrogen levels and increased capillary permeability 

leading to accumulation of fluid in the peritoneum, pelvis and pericardium with extreme abdominal distention 

and discomfort (Fritz, 2011).  In the most severe of cases, patients can experience complete renal failure with 

the requirement for dialysis, as well as, potentially developing hypercoagulation and thrombotic states (Fritz, 
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2011).  Research also has unfortunately found that women with positive TPO-Anti-bodies before the first ART 

cycle have a significantly increased risk for miscarriage (Poppe et al., 2003). 

Given the research demonstrating improvements in both thyroid and reproductive hormonal imbalances 

(M. D. Chen, Kuang, & Chen, 1989) (Panda & Kar, 1999b) (Tan et al., 2012), as well as, immune modulation 

with Traditional Herbal Medicine (THM) (Sa et al., 2007)(Song, Zan, Yu, & Wang, 2011), coupled with the 

short and long term side effects of medical and surgical interventions in treating Hashimoto’s patients with 

infertility, the researcher hopes to show that Traditional Herbal Medicine (THM) may provide an alternative 

and or complimentary treatment option in modulating the neuro-endocrine Immune axis, normalizing thyroid 

and reproductive hormones and dampening pro-inflammatory cytokine and anti-body production in fertility 

patients with Hashimoto’s thyroiditis, thereby improving clinical outcomes.  

The primary question associated with this research capstone is: “How might Traditional Herbal 

Medicine (THM), modulate the Neuroendocrine-Immune Axis and enhance fertility potential in women 

diagnosed with Autoimmune Hypothyroid (Hashimoto’s Thyroiditis)?” 
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Chapter 2: Literature Review 

Traditional Herbal Medicine (THM) and Immune Regulation: 

The researcher selected fourteen peer-reviewed articles discussing studies investigating the mechanisms 

underlying how different Traditional Herbal Medicines (THM) modulate the immune system. Among these 

articles, 8 in-vitro (utilizing human and animal cells) and 6 in-vivo animal studies were reviewed.  Because TH-

1 secreting inflammatory cytokines may contribute to the pathogenesis of autoimmune thyroiditis such as 

Hashimoto’s thyroiditis (Drugarin et al., 2000), the researcher searched for research demonstrating THM’s 

ability in suppressing Th-1 cytokines and enhancing the TH-2 cytokine production and pathway. 

 Chen, Krakauer, Oppeneim, & Howard, O.M. (2004), evaluated the effect of eight commonly used, 

commercially available multi-herbal Chinese medicines on leukocyte-chemo-taxis and T-cell activation in 

mouse splenocytes and human peripheral blood mononuclear cells (PBMC). The researchers focused on Yin Zhi 

Huang Tang (YZH), an injectable herbal medicine commonly used for the treatment of liver diseases in China, 

because it was the most potent inhibitor of T-cell activation in the experimental system. The effects of the 10 

ingredient components of YZH were also evaluated.  Table 7 lists The Herbal Ingredients and their Major 

Chemical Constituents in Yin Zhi Huang Injection.  Table 8 lists Main Purified Compounds from YZH studied. 
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Table 7. The Herbal Ingredients and their Major Chemical Constituents in Yin Zhi Huang Injection 

Herb Major Chemical Constituent 

Yin Chen (Young shoot of Autemisia capillaris (Compositae) 

 

Scoparone; chlorogenic acid; caffeic acid. 

Zhi Zi (Fruit of Gardenia jasminoides Ellis) 

 

Ursolic acid; crocin; geniposide; Geniposidic acid 

Jin Yin Hua (Flower bud of Lonicera japonica; Caprifoliaceae) 

 

Luteolin; chlorogenic acid 

 

 

Huang Qin (Root of Scutellaria baicalensis) (Labiatae)  

 

Baicalein; Baicalin 

 

 

Table 8. Main Purified Compounds from YZH studied. 

Ursolic 

acid  
(1–10 

μmol) 

Organic acid in Zhi Zi 

Luteolin 
(1–10 

μmol) 

Flavonoid found in Jin Yin Hua 

Scoparone 
(5–50 

μmol) 

Organic compound from Yin Chen 

Crocin  
(5–50 

μmol) 

 A natural carotenoid chemical compound found in 

Zhi Zi. 

Baicalein  
(1–10 

μmol) 

Flavonoid of Huang Qin 

 

The dosages of the ten (10) purified compounds found in YZH evaluated for their activity were: ursolic acid (1–

10 μmol), luteolin (1–10 μmol), baicalein (1–10 μmol), scopran (5–50 μmol), and crocin (5–50 μmol).  Because 

YZH was the most potent inhibitor of TCR- crosslinking induced splenocyte proliferation among other herbal 

formulas studied (64% of control, respectively), the researchers focused on it and compared it to a potent 

immune-suppressor, cyclosporin A (CsA).  Thymidine [3H] incorporation assay was used to assess mouse T-

cell proliferation after stimulation with latex beads coated with anti-CD3/CD28 antibodies.  CD25, CD69, PD-

1, and I-COS expression by purified mouse CD4+ T cells treated with plate-bound anti-CD3 antibody and 

soluble anti-CD28 antibody was analyzed by fluorescent-activated cell sorter (FACS). Cytokine/chemokine 

production by human peripheral blood mononuclear cells (PBMC) stimulated with staphylococcal enterotoxin B 

(SEB) was determined by enzyme-linked immune-sorbent assay (ELISA).  Mouse splenocyte T cell activation 

was measured by decreases or inhibitions of anti-CD3/CD28 antibodies. The variables measured were: CD25, 

CD69, PD-1, and ICOS expression, as well as, SEB-stimulated cytokine (interleukin [IL]-1, IL-2, IL-6, tumor 
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necrosis factor [TNF]-α, interferon [IFN]-γ) and chemokine (IP- 10, MCP-1, MIP-1α and MIP-1β) production.  

All experiments in this study were performed at least three times and the results of a representative experiment 

presented. All data were expressed as mean +/-standard error of the mean (SEM). The significance of the 

difference between experimental and control groups were analyzed by Student’s t tests.  The results of the study 

are as follows: 

 Effects of YZH preparation on mouse splenocytes activation: In splenocyte proliferation assays, the 

inhibitory effect of YZH was dose-dependent, with a 50% inhibition concentration ([IC50] of 1:3200–

1:1600) beginning at a concentration of 1:3200 (P<0.05).  In contrast, inhibition of anti-CD3/CD28 plus 

IL-2 was detected beginning at 1:1600 (P<0.01), suggesting that the inhibitory effects of YZH on 

splenocyte activation could be interrupted or partially abrogated by the addition of IL-2.  At the 1:1600 

concentration, the inhibitory effects of YZH on splenocyte activation was equipotent to that of 25 nM of 

CsA.  YZH injection significantly inhibited splenocyte proliferation over a 1:4000–1:1000 concentration 

range (P<0.05 or 0.01).  However, 1:6400 and 1:3200 concentrations of YZH by itself significantly 

stimulated splenocyte proliferation over un-stimulated conditions (P<0.01). 

 Effects of the chemical constituents of YZH on mouse splenocyte activation:  Ursolic acid (1–10 μmol), 

luteolin (1–10 μmol), baicalein (1–10 μmol) and baicalin (1-10 μmol), exhibited a dose-dependent 

inhibition of anti-CD3/ CD28–mediated splenocyte T cell activation compared to the control (P<0.01); 

while scopran (5–50 μmol), and crocin (5–50 μmol) exhibited a dose-dependent inhibition of anti-CD3/ 

CD28–mediated splenocyte T cell activation compared to the control (P<0.05).  Crocin inhibited anti-

CD3/CD28–mediated proliferation but enhanced proliferation compared to the un-stimulated cells (P< 

0.05).  The inhibitory effects of YZH’s chemical constituents were not caused by a cytotoxic effect.  

 Effects of YZH on expression of T-cell activation markers and co-stimulatory molecules by activated 

mouse CD4+T cells: The researchers studied the effects of YZH (1:10000, 1:5000, 1:1000 

concentrations) on activation markers (CD25 and CD69) and expression of co-stimulatory molecules 



Infertility and Autoimmune Hypothyroid (Hashimoto’s Thyroiditis): Neuroendocrine-Immune modulation 

and fertility support utilizing Traditional Herbal Medicine (THM). 

 

35 

(PD-1, ICOS) by activated CD4+ T cells.  After 48 hours of treatment, cells were subjected to flow 

cytometry analysis and the results showed that YZH down-regulated CD25 and CD69 expression. Both 

PD-1 and ICOS expression were also inhibited.  

 Effects of YZH on SEB-induced cytokine and chemokine production by human PBMCs: YZH markedly 

inhibited SEB- stimulated production of pro-inflammatory cytokines and chemokines by PBMC, in a 

dose-dependent manner. Inhibition could be observed when YZH concentration was 1:1000, with 

percent inhibitions of 59% (IL-1β), 39% (IL- 6), 30% (IL-2), 21% (TNF-α), 38% (IFN-γ), 91% (IP-10), 

52% (MCP-1), 6% (MIP-1α) and 94% (MIP-1β). As concentrations reached 1:500, the percent 

inhibition increased to 100% for IL-1β, 67% for IL-6, 100% for IL-2, 83% for TNF-α, 99% for IFN-γ, 

100% for IP-10, 98% for MCP-1, 82% for MIP-1α, and 91% for MIP-1β. 

The data in this study demonstrated for the first time that YZH is a potent inhibitor of T-cell activation, and this 

property may be the major mechanism underlying the clinical efficacy of YZH. 

 Furuya, Kawakita, & Nomoto (2001) researched the immuno-modulating effect of a traditional Chinese 

and Japanese medicine, Hachimi-jio-gan (HMG) (Ba-Wei-Di-Huang-Wan/Jin Gui Shen Qi Wan) on Th1 

predominance in autoimmune MRL/MP-lpr/lpr mice and attempt to clarify the mechanisms involved.  The 

MRL/MP-lpr/lpr mice (Systemic Autoimmune induced mice that resemble human systemic lupus 

erythematosus) used in this experiment were divided into two sets of groups which consisted of 6 HMG Treated 

groups with 9 mice/group totaling 54 mice in the treatment groups.  The untreated (controls) also consisted of 6 

control groups with 9 mice/group totaling 54 mice in the control groups.  Hachimi-jio-gan (HMG) is the 

Japanese name for the classical Chinese herbal formula, Ba Wei Di Huang Wan (aka – Jin Gui Shen Qi Wan).  

In Chinese Medicine, it is said to “tonify and warm kidney yang and expel cold”.  Please refer to table 9 to 

review herbal ingredients (with corresponding dosages) of HMG. 
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Table 9. Hachimi-jio-gan (HMG) –  

Ba Wei Di Huang Wan (Jin Gui Shen Qi Wan): 

Hot water extraction of HMG herbal ingredients was carried out 

by refluxing one part herb mixture with 10 parts water at 95–

100° C for 1 hour.  MRL/lpr mice were then administered by 

gastric feeding 1000 mg/kg mouse body weight of HMG 

suspended in distilled water 5 days/week from 8-12 or 16 weeks of age before the onset of autoimmune 

diseases.  The immune markers evaluated were: CD3+, CD4-, CD8- (DN) T Cells, IFN- γ, IL-12, IL-4, and IL-

10.  Other variables measured were: proteinuria, anti-dsDNA antibody and total IgG iso-types.  Measurement of 

Immune complexes in mouse kidneys, detection of cytokine production in mouse spleen cells, and mesenteric 

lymph nodes were carried out by ELISA (enzyme-linked immune-sorbent assay).  Other methods used were: 

Flow cyometric cell analysis to ascertain percentages of lymphoctyre populations; ISOGEN and SUPER 

SCRIPT for RNA isolation and reverse transcription polymerase chain reaction (RT-PCR).  Effects of HMG on 

lymphadenopathy, cytokine production and cytokine mRNA expressions in MRL/lpr mice was evaluated.  

Significance of difference was analyzed by t-test for all results of the experiment.  

The number of CD3+, CD4- and CD8- (DN) T cells which was small in normal mice, was reduced significantly 

in HMG- treated mice (P<0.01).  IFN- γ production in HMG treated mice was significantly suppressed (P<0.01) 

by the treatment of HMG from 8-12 weeks of age, whereas IL-4 production was promoted (P<0.01) compared 

to the control (untreated group).  The researchers compared the in-vivo mRNA expression of Th1 cytokine (IL-

12, IFN- γ) and Th2 cytokine (IL-4 and IL-10).  IFN- γ mRNA expression in purified CD4 positive cells of 

autoimmune mice was suppressed by the treatment with HMG from 8 to 12 weeks of age, whereas IL-4 and IL-

10 mRNA expressions were augmented (P<0.01).  IL-12 is mainly produced by antigen-presenting cells such as 

dendritic cells or macrophages, and plays an important role in eliciting the generation of Th1 cells (Widmaier, 

2014).  Therefore, effects of HMG on IL-12p35 and IL-12p40 mRNA expressions in mouse splenocytes were 

examined.  HMG suppressed both IL-12 mRNA expressions in MRL/lpr mice (P<0.01).  These results 

Rehmanniae radix (Sheng Di Huang) 5.0g 

Corni fructus (Shan Zhu Yu) 3.0g 

Dioscoreae rhizome (Shan Yao) 3.0g 

Alismatis rhizome (Ze Xie) 3.0g 

Poria (Fu Ling) 3.0g 

Moutan cortex (Mu Dan Pi) 3.0g 

Cinnamomi cortex (Rou Gui) 1.0g 

Processed Aconitum tuber powder (Zhi Fu Zi) 1.0 g 
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suggested that HMG inhibited the development of lupus-like autoimmune disease in MRL/lpr mice through the 

suppression of an IL-12-dependent Th1 cell generation pathway. Summary of results shown in Table 10a. 

Table 10 a. 
HMG significantly Reduced 

production 

CD3+. CD4-. CD8- (DN) T Cells, IFN- γ, IFN- γ mRNA expression, both IL-12 mRNA 

expressions  (P<0.01) 

HMG significantly Increased 

production 

IL-4, IL-10, IL-4 and IL-10 mRNA expressions (P<0.01). 

 

 The Aim of the in-vitro study conducted by Gayathri, Manjula, Vinaykumar, Lakshmi, & Balakrishnan 

(2007) was to determine the anti-inflammatory potential of the plant Boswellia serrate (B. serrate ) 

)(Frankincense, Gum olibanum) (Ru Xiang in Chinese Pinyin) by studying the effect of the crude methanolic 

extract and the pure compound isolated from it  (12-ursene 2-diketone ) on key inflammatory mediators like 

TNFα, IL-1β, IL-6 and NO thus enabling the understanding of the key signaling events involved.  To further 

elucidate the underlying mechanism of action, the effect of the isolated lead molecule from B. serrate (12-

ursene 2-diketone) on LPS-induced activation of MAPK was also examined.  The study utilized human PBMC 

and RAW 264.7 mouse macrophage cell lines as its subjects.  30 μg/ml of the Crude methanolic extract and 20 

μg/ml of the pure compound (12-ursene 2-diketone) were administered to the activated cells.  Control groups 

were untreated human PBMC and RAW 264.7 mouse macrophage cells.  Immune markers evaluated in the 

study were Th1 cytokines: IFNγ and IL-12 and Th2 cytokines: IL-4 and IL-10; NO (Nitric Oxide), Inducible 

NO synthase mRNA expression (iNOS), and MAP kinases (JNK and p38).  The results were expressed in % of 

inhibition with respect to the control.  Experiments were done in duplicates and repeated three times. All data 

were expressed as mean ± SEM. The statistical significance was evaluated using SPSS version 10.0 (SPSS, 

Cary, NC, USA).  However, no P values were shown or given.  The researchers assayed the ability of the crude 

extract and pure compound to decrease lipopoly-saccharide induced TNF-α, IL-1β and IL-6 production in 

human PBMCs.  Co-incubation of B. serrata crude extract or pure compound with LPS induced cytokine 

production at 6 h, 12 h, and 24 h showed what the authors described as a “considerable” inhibition of TNF-α 

and IL-1β right from 6 h up to 24 h, when compared to LPS-induced control cells.  On the other hand the crude 
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alone showed a “significant” inhibition of IL-6 (no p value given) while no effect was seen in pure treated cells.  

The study demonstrated the capacity of B. serrate to markedly reduce TNFα at an early time point.  The 

efficacy of the pure compound to reduce IL-1β expression revealed its possible role in inhibiting down stream 

mediators of inflammation.  IL-1β and TNFα play an important role in the amplification loop of the 

inflammatory response as they can stimulate their own and each others production.  Hence, the early down 

regulation of TNFα, which occurred at 6 h with treatment of pure compound of B. serrata, might partly have 

contributed to the reduction of IL-1β at later stages (predominantly more reduced at 12 h and 24 h time point 

than at 6 h).  In B. serrata crude extract and pure compound treated cells, Th1 cytokines IFN and IL-12 were 

down regulated and Th2 cytokines IL-10 and IL-4 were induced (no p value given).  The inhibitory effect on 

IL- 12 and IFN-γ and enhancement of Th2 pathway demonstrated in this study indicate that B. serrata pure 

could have important regulatory and modulatory activities in diseases, where there is a dominant Th1-type 

response.  B. serrata crude and pure inhibited LPS- induced nitric oxide production “considerably” according to 

the researchers but again, no p values were given).  A decrease in iNOS expression at 12 hours might contribute 

to the inhibitory effect on NO production, as iNOS is the enzyme responsible for the synthesis of NO.  A 

significant decrease in the NO production was observed upon treatment with both the crude extract and pure 

compound at 24 h and it is presumed to result from the suppression of iNOS gene induction (mRNA 

expression), as evidenced by RT-PCR studies.  PBMC were stimulated with LPS for 0, 1, 3 and 6 h to activate 

these MAPK.  At these time points, co- incubation of PBMCs with B. serrata crude extract resulted in 

considerable reduction in phosphorylated forms of all the three MAP Kinases ERK, JNK and p38.  On the other 

hand PBMCs treated with B. serrata pure compound (12-ursene 2-diketone) resulted in considerable inhibition 

of JNK and p38 phosphorylation while no effect was seen in case of ERK.  According to the researchers, it is 

likely that the consequences of inhibition of JNK and p38 MAP kinase pathways highlight the probable 

mechanism employed by B. serrata pure to inhibit the expression of pro-inflammatory genes. The above study 

therefore suggests that the crude methanolic extract and the isolated pure compound (12-ursene 2-diketone) of 



Infertility and Autoimmune Hypothyroid (Hashimoto’s Thyroiditis): Neuroendocrine-Immune modulation 

and fertility support utilizing Traditional Herbal Medicine (THM). 

 

39 

B. serrata are capable of carrying out a natural anti-inflammatory activity at sites where chronic inflammation is 

present by switching off the pro-inflammatory cytokines and mediators, which initiate the process.  However, 

more extensive and future investigations involving statistical analysis of raw data need to be conducted on the 

B. serrata crude extract and pure compound (12-ursene 2-diketone). 

 In a study conducted by Hwang, Chien, & Chan (2011), S. hemiphyllum’s active substance, fucose-

enriched sulfated polysaccharide was researched for its biomedical, anti-inflammatory affects using mouse 

macrophage cells (RAW264.7) activated by lipopolysaccharide (LPS) as a model.   S. hemiphyllum sulfated 

polysaccharide extract (SHSP) (Hai Zao in Chinese Pinyin) was administered in 1, 2.5, or 5 mg/mL dose 

ranges.  Mouse macrophage cells treated without LPS and S. hemiphyllum sulfated polysaccharide extract 

samples were utilized as the negative control, and cells treated with LPS alone were utilized as the positive 

control.  Immune markers evaluated by the researchers were: IL-1β, IL-6, TNF-α, and NO, iNOS  and Nuclear 

factor κB (NF-κB).  IL-1β, IL-6, and TNF-α concentrations were determined using ELISA kits. The NO 

secretion, the concentration of nitrite in the supernatants was measured by the Griess reaction and NF-κB 

protein expression was analyzed using Western blotting.  All data obtained from experiments were analyzed to 

determine the significance of different treatments by one- way ANOVA. Significant differences were reported 

at a p value of <0.05.  The secretion levels of IL-1β, IL-6, and TNF-α were found decreased in a dose-

dependent manner, when SHSP was added to the LPS-stimulated RAW 264.7 cells.  In a 5mg/mL dose of 

SHSP, the secretion levels of IL-1β, IL- 6, and TNF-α significantly decreased compared to the positive control 

(P<0.05).  According to the researchers, SHSP was considered to inhibit the initial phase of an LPS-stimulated 

inflammatory reaction, likely by interfering with degranulation.  SHSP significantly decreased NO secretion 

compared to the positive control (p < 0.05) with a dose range of 1-5 mg/mL.  Brown seaweed polyphenols, 

phlorotanins, also significantly inhibit the LPS-induced production of NO through the down-regulation of iNOS 

(A.-R. Kim et al., 2009).  The SHSP contained detectable polyphenols, which suggested anti-inflammatory 

activity also resulted from the polyphenol, phlorotannins in addition to the sulfated polysaccharide substance.  
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In this study, the expression levels of IL-1β, iNOS, and COX-2 mRNA were measured by using RT-PCR.  

Effects of SHSP on the mRNA expression of IL-1β, iNOS, and COX-2 by LPS-stimulated RAW264.7 cells 

were significantly reduced compared to the positive control.  SHSP could significantly inhibit the expressions of 

IL-1β and COX-2 with as low as 1mg/mL dose of SHSP (p < 0.05), whereas it required at least 2.5mg/mL dose 

of SHSP to significantly inhibit the expression of iNOS (p < 0.05).  RT-PCR analysis suggested SHSP inhibits 

the LPS-induced mRNA expressions of IL-1β, iNOS, and COX-2 in a dose-dependent manner and the 

researchers concluded SHSP is able to inhibit NO secretion through suppressing the iNOS gene expression.  

SHSP significantly reduced the cytosol/ nuclear NF-κB expression level by LPS-stimulated RAW 264.7 cells 

compared to the positive control (p < 0.05) with a dose range of 1-5 mg/mL.  The reduced cytosol/ nuclear NF-

κB expression assumed to inhibit cytokine secretions of IL-1β, IL-6, TNF-α, NO and mRNA expressions of IL-

1β, iNOS, and COX-2 indicating the inhibitory effects of SHSP may be via the NF-κB signaling pathway. 

In conclusion, the researchers confirmed SHSP to be effective in reducing the secretions of IL- 1β, IL-6, and 

TNF-α as well as a potent inhibitor of mRNA expressions of NO, IL-1β, iNOS, COX-2, and cytosol/nuclear 

NF-κB. 

 Ito et al. (2002) investigated the immunological changes of skin, kidney, spleen cells and serum 

immunoglobulins in autoimmune-prone MRL/lpr, MRL/n and C57BL/6J mice treated with “Sairei-to” (Xiao 

Chai Hu Tang - Minor Bulpeurum Decocotion + Wu Ling San – Five Ingredient Powder with Poria) (Table 

10b) in order to clarify the therapeutic mechanisms.  

Table 10b. “Sairei-to” (Xiao Chai Hu Tang - Minor Bulpeurum Decocotion + Wu Ling San – Five Ingredient 

Powder with Poria) - 7.2g/Kg: 

Bupleuri radix (Chai Hu), Glycyrrhizae radix (Gan Cao), Cinnamomi cortex (Gui Zhi), Scutellariae radix (Huang Qin), 

Alismatis rhizoma (Ze Xie), Pineliae tuber (Zhi Ban Xia), Polyporus (Zhu Ling), Poria/Hoelen (Fu Ling), Atractylodis 

lanceae rhizoma (Cang Zhu), Zizyphi fructus (Da Zao), Ginseng radix (Ren Shen) and Zingiberis  rhizoma (Sheng Jiang). 

 

 

Mice of each strain were divided into two groups. One group received 7.2 g/kg/day of Sairei-to blended in 

the standard chow for mouse and the other group was fed on standard chow and kept as a control.  

Immune markers evaluated by the researchers were: CD4/8 ratio, CD19, IL-4, IL-10, IFN-γ mRNA 
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expression and Th2 cell type immunoglobulins (IgG1). Cytokine profiles (IFN-y, IL-4 and IL-10)  

w e r e  determined by ELISPOT assay after 20 h-cultivation and the expressions of mRNA for IFN-y and 

IL-10 in CD4 positive spleen cells were determined by RT-PCR.  Serum levels of IgG1, IgG2a, IgG2b,  

IgG3, IgM and IgA (Immunoglubulins) in sacrificed MRL/lpr, MRL/n, BALB/c and B6 mice were 

determined by enzyme-linked immune-sorbent assay (ELISA).  The CD4/8 ratio was 1.7 ± 0.6 in 

MRL/lpr mice treated by Sairei-to for 4 months, and 2.4 ±1.0 in the control MRL/lpr mice, therefore, 

the CD4/8 ratio in spleen cells and the degree of lympho-proliferation in MRL/lpr mice significantly 

decreased (p<0.05), although the proportion of  CD4  and  CD8 positive  cells  did  not  change  

significantly.  Sairei-to reduced the proportion of CD19 positive cells significantly  (P < 0.05).  The 

number of IL-4 secreting cells increased significantly by Sairei-to treatment (P<0.05), while IFN-γ 

and IL-10 secreting spleen cells did not change significantly in number between Sairei-to-treated and 

control MRL/lpr mice. However, the number of IFN-γ secreting cells were prone to be decrease by 

Sairei-to treatment (47.6 ± 33.4 when compared with control (60.7 ± 35.2).  The mRNA expression of 

IFN-γ was suppressed by the Sairei-to treatment compared with control (P<0.05), but no significant 

differences were observed in mRNA expression for IL-4 and IL-10 in CD4-positive spleen cells between 

Sairei-to-treated MRL/lpr mice and control MRL/lpr mice.  The suppressive effect of Sairei-to for IFN-γ 

mRNA expression in MRL/lpr mice was suspected to be one of the important mechanisms of immune-

modulation effect.  Th2 cell type serum levels of IgG1 were significantly reduced (P<0.05) compared to 

the control. The serum level of IgG1 was significantly lower in the Sairei-to-treated MRL/lpr mice 

(150.5 ±41.9 mg/dl) than that of the control MRL/lpr mice (220.6 ± 39.6 mg/dl) (P < 0.05). The 

differences were not observed in MRL/n and B6 mice. Regarding serum levels of IgG2a, IgG2b, IgG3, 

IgM and IgA, no significant differences were found in all mice.  The study demonstrated that the Th1 axis 

was suppressed and the Th2 axis became predominant in Sairei-to-treated MRL/lpr mice. 
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 M. S. Kim et al. (2002), investigated the inhibitory effects of Gamcho-Sasim-Tang (GS-Tang) on production 

of pro-inflammatory cytokines, TNF- , IL-1, and IFN- in phytohaemagglutinin (PHA)-stimulated PBMC from 

Adamantiades- Behcet’s  (ABD) patients and if GS-Tang has the same or better effects than cyclosporin A (CsA), as an 

effective immunosuppressive drug for the treatment of ABD. For constituents and dosages of GS-Tang, please reference 

Table 11. 

Table 11 
Gamcho-Sasim-Tang (GS-Tang):  

Dosages of GS-Tang administered were: 0.1 and 1.0 mg/ml.  

GS- Tang treated groups were compared to a control 

administered saline and a group administered cyclosporin A 

(CsA).  The researchers evaluated the following immune markers: Interleukin-1 (IL-1), Tumor necrosis 

factor-a (TNF-), and Interferon- (IFN-).  The amount of TNF- , IL-1, and IFN- produced by PBMC was 

measured by modified enzyme-linked immune-sorbent assay (ELISA).  The results of the study were expressed as 

mean+/- SEM for five of the independent experiments in each sample. When multiple comparisons of the 

means were made, data were analyzed by analysis of variance (ANOVA), with the post- hoc test of the means 

according to Tukey’s method.  In single mean comparisons, Student’s t-test was used to test the data.  All 

analyses were performed using the software SPSS 9.0 for windows, and considered statistically significant for P 

values < 0.05.  GS-Tang (1 mg/ml) significantly inhibited the production of pro-inflammatory cytokines tumor 

necrosis factor- (TNF-) and interleukin-1 (IL-1), compared to absence of GS-Tang (by 42.09+/-6.6% 

inhibition for TNF- and 95.99+/- 5.7% for IL-1, P< 0.05).  GS-Tang (1 mg/ml) also inhibited the production 

of TH- 1 cytokine, IFN-, by 80.2+/-5.3% (P< 0.001).  The inhibitory effects of GS-Tang on cytokine 

production was in a dose-dependent manner.  The results suggest that GS-Tang might have anti-inflammatory 

and immuno-regulatory effects through the cytokine modulation. 

 Lin (2004) investigated the effects of Yi-Fey Ruenn-Hou (YR) Tea, consisting of a combination of 

Chinese herbs [10% licorice root (Glycyrrhiza uralensis) (Gan Cao), 10% American ginseng (Panax 

Glycyrrhiza uralensis radix (Gan Cao) 7.5g 

Scutellaria baikalensis radix (Huang Qin) 5.62g 

Zingiber officinale rhizoma (Sheng Jiang) 5.62g 

Pinellia ternata tuber (Zhi Ban Xia) 3.75g 

Panax giseng radix (Ren Shen) 3.75g 

Coptis japonica rhizoma (Huang Lian) 1.87g 
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quinquefolius) (Xi Yang Shen), 10% white peony root (Radix Paeoniae alba) (Bai Shao) and 70% green tea-

soaked (Camellia sinensis) solution], on the cytokine modulation in sixty female Balb/C mice weighing 

between 14 and 16 grams.  The mice were randomly divided into four groups (15 mice/group).  Groups of mice were 

administered either 1ml of drinking water (group A-Control), 2 mg/ml (group B), 8 mg/ml (group C), or 40 

mg/ml (group D) of a saturated solution Yi-Fey Ruenn-Hou Tea daily for six months. YR Tea was prepared by 

soaking the four combined herbs in water at 100C for 1 hour and left to cool off at room temperature.  The immune 

markers measured were: TH1Cytokines: IL-2, IFN- and TH2-cytokines: IL-4, IL-10.  The Wilcoxson rank sum 

test was used to test the weight difference and cytokine ratio between each two different groups and P values < 

0.05 were taken to be significant. See Table 12 for results of YR Tea on cytokine regulation. 

Table 12. YR Tea on cytokine regulation 

 

These results suggest that TH2-pattern cytokines responded earlier and higher in group D than in groups B and 

C. The researchers suspected that the higher concentration of IFN- detected in group D might be induced by 

TH2-pattern cytokines through the cytokine network system to balance TH1/TH2 immune response.  The most 

obvious cytokine modulation effect was observed in group D, which was the highest dosage employed for treating the 

mice.  Furthermore, the effect of YR Tea on cytokine modulation in vivo is TH2 predominant and is dependent on its 

dosage (P < 0.05). 

 Nakada, Watanabe, Jin, Triizuk, & Hanawa (2002) studied the effects of oral administration of Ninjin-Youei-To 

(NYT) (Ren Shen Yang Rong Tang) on TH1 [IL-12, interferon-γ (IFN-γ)] and TH2 cytokine production (IL-4) from 

splenocytes in both C57BL/6  (Th1 dominant) and BALB/c mice (Th2 dominant) mouse strains.  Splenocytes from 

C57BL/6 and BALB/c mice, which took NYT orally with drinking water for four weeks, were cultured with anti-mouse 

CD3 mAb and lipopolysaccharide (LPS), and the supernatant was examined for cytokine production using enzyme-linked 

Group B:  

(2 mg/ml) 

IL-10 increased significantly in month six (P<0.05). 

Group C: 

(8mg/ml) 

IL-4 significantly increased month 5 (P<0.05); and Il-10 significantly increased month 6 (P<0.05).   IL-2 

and IFN-, TH1 cytokines, had no obvious variation in group B and group C. 

Group D:  

(40 mg/ml) 
IL-4 and IL-10 increased significantly months 3 and 5 (P<0.05). INF- increased significantly month 3. 

(P<0.05) 
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immune-sorbent assay (ELISA).  The control mice were provided tap water alone. The average dose of NYT was about 

20-fold per kg body weight corresponding to humans, according to the water consumption.  The mixture of 12 crude 

drugs was decocted with 600 ml of boiling water for 40 minutes to half volume.  Refer to Table 13 for NYT 

ingredients and individual herb dosages in decoction. 

Table 13.  
Ninjin-Youei-To (NYT) (Ren Shen Yang Rong Tang) 

The data were analyzed using Student’s t-test.  A value of 

p < 0.05 was accepted as statistically significant.  In the 

C57BL/6 mice orally treated with NYT, the production of IL-4 

was significantly increased (p < 0.01) compared to that in the 

control mice, while IFN-γ was slightly decreased by NYT 

treatment.  On the other hand, in the BALB/c mice, IFN-γ 

production was significantly increased (p<0.05), and IL-4 

production was slightly decreased by the administration of NYT.   In Th1 dominant C57BL/6 mice, administration of 

NYT significantly increased IL-4 production.  Enhancement of the IL-4 production from splenocytes suggested that NYT 

activated and/or induced the Th2 cells, leading to the stimulation of the humoral immunity.  On the other hand, the same 

treatment significantly increased IFN-γ secretion of splenocytes from BALB/c mice which are Th2 dominant.  It is known 

that IL-12 is the major determinant of the differentiation of naive T cells into Th1 cells (Jacobson et al., 1995).  The 

researchers hypothesized that NYT modulates Th1/Th2 cytokine balance via modulation of IL-12 production, so the 

researchers next examined that effect of NYT on IL-12 production of splenocytes from both strains.  No significant 

difference of IL-12 production between the NYT-treated and control groups was observed in either C57BL/6 or BALB/c 

mice. This data indicated that the modulation ability of NYT on Th1/Th2 balance was not through the IL-12 production.  

These results suggested that oral administration of NYT improved the excessive inclination of both Th1 and Th2 cytokine 

production with NYT potentially providing beneficial effects for the treatment of diseases caused by a skewed Th1-Th2 

balance in the immune system.  However, this experiment also showed that the genetic background affected the effect of 

Ren Shen (Ginseng) 3g 

Bai Zu (White Atractylodes) 4g 

Fu Ling (Hoelen/Poria) 4g 

Shu Di Huang (Cooked Rehmannia) 4g 

Bai Shao Yao (Whie Peony/Paeoniae Radix) 2.0g  

Dang Gui (Chinese Angelica) 4g 

Huang Qi (Astragalus) 2.0g 

Rou Gui (Cinnamon Bark) 2.5g 

Zhi Shi (Auratii Nobilis Pericarpium) 2.0g 

Yuan Zhi (Polygala) 2.0g 

Wu Wei Zi (Shizandra) 1.0g 

Zhi Gan Cao (Baked Licorice/Glycyrrhizae) 1.0g 
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Kampo/Chinese herbal medicines.  To elucidate the mechanism of NYT on Th1 and Th2 cytokine production, further 

studies are necessary. 

In an effort to elucidate the mechanisms by which Gamgungtang GGT suppresses experimental autoimmune 

thyroiditis EAT and autoimmunity in general, Sa et al. (2007), investigated the in vivo effects of GGT in Naive SJL/J mice 

on the Th1/Th2 lymphocyte balance, which is important for the induction or inhibition of auto-reactivity.  GGT 

concentrate was dissolved in tap water at a concentration of 200 mg/l to obtain an approximate dose of 100 

mg/(kg day).  Naive SJL/J mice were treated orally for 5 days with GGT (80 mg/(kg day).  The control was 

naive/untreated SJL/J mice.  See Table 14 for GGT formula ingredients.   

Table 14. Gamgungtang 

Spleen cells (0.02 ml) were obtained at various 

time points during the treatment period and 

were stimulated in vitro with concanavalin A, 

which is known to be an inductor of inflammation in animal models. for various periods (5, 12, 24 or 48 h).  The immune 

markers evaluated in the study were: protein levels and mRNA expressions of Interleukins IL-4, IL-10 and IL-12, 

transforming growth factor-  (TGF-) and interferon- (IFN-).  IL-4, IL-10, IFN- were evaluated using commercial 

ELISA kits (Immunotech).  Splenocytes from naive/untreated mice and mice treated for 1, 2 or 5 days with GGT, were 

obtained.  RNA was extracted from the lymphocytes, before, or after 6 hours of in vitro stimulation with ConA, and the 

mRNA of IL-4, IL-6, IL-10 and IFN- cytokines, as well as for transforming growth factor- (TGF-) and IL-12 was 

detected by a semi-quantitative reverse transcriptase polymerase chain reaction (RT-PCR) method.  Increased amounts of 

IL-4 and IL-10 were observed after in vitro stimulation with ConA.  The increase in IL-10 was observed after 12 and 24 

hours of in vitro stimulation with ConA, and was most prominent following 5 days of treatment with GGT (2×increase 

compared to baseline – before treatment – values) (P<0.001).  Up-regulation of IL-4 was more pronounced and peaked on 

day 10 of treatment with GGT (40× increase compared to baseline levels)(P<0.001).  On the other hand, secretion of IFN- 

was not significantly affected following treatment with GGT. RT-PCR results showed an increased mRNA production of 

 Glycyrrhizae Radix (Glyrrhiza uralensis Fischer; (Gan Cao) 

 Black bean/Soybean skin (Glycine max L. Merr)(Lu dou yi) 

 Angelicae radix (Angelica sinensis Radix) (Dang Gui)  

 Cnidii Rhizoma (Cnidium officinale Makino)(She chuang zi) 
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the cytokines IL-4 and IL-10 in the mice treated with GGT.  The peak mRNA production for both these cytokines was 

observed 5 days following treatment.   mRNA expression of IL-12 (on days 2 and 5) and IFN- (on day 5), following 6 

hours of in vitro stimulation with ConA, were down-regulated by GGT treatment, whereas the mRNA for TGF-, another 

anti-inflammatory cytokine, was increased by GGT treatment.  In the present study the researchers have shown that 

treatment of SJL/J mice with GGT induced a shift of the lymphocytes towards the Th2 phenotype, as evidenced by their 

cytokine secretion profile. The researchers showed both by ELISA and by semi-quantitative RT-PCR methods that, 

following treatment with GGT, spleen cells produce increased quantities of IL-4, IL-10 and TGF-, whereas the secretion 

of Th1 cytokines, IFN- and IL-12, were either unchanged or down-regulated. 

In a study conducted by Shen, Lin, Huang, Hsieh, & Kuo (2003), the pharmacological mechanisms of the 

inhibition of Liu Wei Di Huang Wan (LWDHW) to Th2 function were investigated by measuring the cytokines expressed 

from activated peripheral blood mononuclear cells (PBMC) of asthmatic patients in the absence or presence of diluted 

LWDHW extract.  The decoction extract of LWDHW was provided by Sun Ten Pharmaceutical company 

(Taipei, Taiwan, ROC) as a gift in this study.  1 kg of herb decoction, with the ratio described in Table 15, was 

extracted with standard water boiling protocol, then filtered and concentrated to form a 360 ml black sticky 

glue-like substance (dried weight: 0.75 g/ml). The concentrated extract was diluted with RPMI 1640 medium 

containing 10% fetal calf serum (FCS), sterilized with 0.25 µm filters, aliquoted and stored in a −80°C freezer.  

Table 15. Liu Wei Di Huang Wan  
(ratio of herbs used in decoction): 

LWDHW extract was added to the PBMC cell culture with the 

concentration of 7.5 mg/ml (1:100 dilution), 1.5 mg/ml (1:500 

dilution), or 0.75 mg/ml (1:1000 dilution).  The Control was 

PBMC in the absence of LWDHW extract.  Peripheral blood 

mononuclear cells (PBMC) were activated with mitogen for 24 hours in the presence or absence of LWDHW extracts.  

Immune markers evaluated in the study were: mRNA expression and protein levels of: Th2 cytokines: IL-4, IL-5, IL-

10, or IL-13 and Th1 cytokines: IL-2 and IFN-γ.  Concentration of cytokines secreted from PBMCs was determined by 

Rehmanniae Radix praeparata (Shu Di Huang) 8 

Corni Fructus (Shan Zhu Yu) 4 

Dioscoreae Rhizoma (Shan Yao) 4 

Poria (Fu Ling) 3 

Paeonia suffruticosa/Moutan Cortex (Mu Dan 

Pi) 3 

Alismatis Rhizoma (Ze Xie) 3 
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enzyme-linked immune-sorbent assay (ELISA).  The minimum detectable concentration was 3.0 pg/ml for IFN-γ, 7.0 

pg/ml for IL-2, 4.1 pg/ml for IL-4, 3.0 pg/ml for IL-5, 3.9 pg/ml for IL-10, and 32.0 pg/ml for IL-13.  The mRNA 

expression of cytokines was determined with reverse transcriptase-polymerase chain reaction (RT-PCR) technique.  

Statistical analysis Student’s t-test was used for statistical analysis. Differences were considered to be 

significant at (p < 0.05) level.  LWDHW with 7.5 mg/ml significantly inhibited IL-4 (78.7 ± 9.07%,), IL-5 (60.8 ± 

20.9%,), IL-10 (92.3 ± 5.9%,) and IL-13 (79.8 ± 7.6%,) secretion from the activated PBMC cell cultures (P<0.05). The 

inhibition was dose-dependent.  LWDHW also significantly inhibited the Th1 type cytokines, IL-2 and IFN-γ from the 

activated PBMC cell cultures (P<0.05).  The inhibition was also dose-correlated.  The Proliferation Response of PBMC to 

Mitogen was not affected by LWDHW.  The results showed that the expression of all cytokines (Th2-type: IL-4, IL-5, IL-

10, or IL-13 and Th1-type: IL-2 and IFN-γ) examined was significantly inhibited at both RNA and protein levels by 

LWDHW (P<0.05).  The most significant reduction of mRNA transcription by LWDHW treatment was found with the 

IFN-γ gene.  Since the cell viability was similar in all cultures, the reduction of cytokine production was not due to the 

toxicity of LWDHW.  Moreover, the cells either retained or increased their capacity to respond to mitogen stimulation after 

incubation with the LWDHW decoction.  Therefore, the data from this study suggests that LWDHW functioned directly on 

cytokine gene expression from activated PBMC.  

 Song, Zan, Yu, & Wang (2011) investigated the therapeutic effects of Modified Hai Zao Yuhu Decoction 

(MHYD) on thyroid-related auto-antibodies and thyroid hormone production in experimental autoimmune thyroiditis 

(EAT) rats, and aimed to provided evidence for the immune-modulatory potential during antigen-mediated 

immune-stimulation.  Female Sprague–Dawley rats, weighing 160–180g were used as subjects in the study.  The 

rates were divided into 4 groups accordingly: Naïve control (untreated and non-immunized); EAT, non-treated 

Control; KI Control group (EAT rats administered with 0.3mg/kg dose of potassium iodide) and immunized; 

MHYD treatment and immunized.  Except for the rats in the naïve control group, all other rats studied were 

immunized three times with porcine thyroglobulin (pTg, Sigma).  Extracts of MHYD lacking Sargassum 
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fusiforme (DL-S) and extracts of MHYD lacking Radix Glycyrrhiza (DL-G) were also investigated for their 

impact on immune and thyroid markers. Dosages of individual herbs in MHYD are listed in Table 16. 

Table 16. Modified Hai Zao Yuhu Decoction (MHYD) 
Rats in the MHYD treatment groups were orally 

administered daily 100mg of MHYD extract per 

kilogram rat weight, for 10 weeks, starting after last 

immunization (21
st
 day after first immunization), and 

sustaining until the end of the experiment, while the 

KI control group was treated with potassium iodide.  

Immune and hormone markers evaluated in the study were: Serum TgAb (Thyroglobulin anti-body), TPOAb 

(Thyroid peroxidase anti-body), T3 and T4 (assuming Total T4 and 3), Thyroid Index (TI) and TRAIL (TNF-

related apoptosis-inducing ligand).  All parameters were recorded for individuals within all groups. All data 

were shown as mean±S.D. Statistical comparisons of data were carried out using the ANOVA and t-test of the 

SPSS 13.0 system. A value of P<0.05 was considered significant.  Over a period of 10 weeks of treatment, 

compared with EAT model group, the levels of serum TgAb, TPOAb, T3 and T4 were suppressed significantly 

(P<0.05) by MHYD treatment at a dose of 100mg/kg, while there were no significant differences between KI-

treated group and naïve control group in terms of serum TgAb, TPOAb, T3 and T4 levels, except for the TI 

(thyroid index)(P<0.05).  The severity of thyroiditis shown as thyroid index (TI) was mild in the MHYD-treated 

group, and compared with the EAT model group, MHYD could significantly decrease the scores of histological 

damage in thyroid (TI) (P<0.05). These results suggested that the compositions of MHYD based on clinical 

experience is scientific, and toxic effects induced by KI on EAT rats could be eliminated through the combined 

application of herbs. The study’s findings show that the effects of MHYD in EAT rats were significantly higher 

than those of DL-S (MHYD lacking Sargassum fusiforme) and DL-G (MHYD lacking Radix Glycyrrhiza) 

suggesting that S. fusiforme (Hai Zao) and Radix Glycyrrhiza (Gan Cao) in the formulation of MHYD could be 

considered responsible for the decrease of serum TgAb, TPOAb, T3 and T4 levels due to the immune-

Sargassum fusiforme (Hai Zao) (25 g), Rhizoma Pinellia 

ternata (Zhi Ban Xia) (10 g), Fructus Forsythia suspense 

(Lian Qiao) (10 g), Pericarpium Citrus reticulate (Qing Pi) 

(12 g), Radix Angelicae Sinensis (Dang Gui) (15 g), Bulbus 

Fritillariae Thunbergii (Zhe bei mu) (15 g), Rhizoma 

Ligustici Chuanxiong (Chuan Xiong) (10 g) and Radix 

Glycyrrhiza  (Gan Cao) (6 g) + Spica Prunella vulgaris (Xia 

Ku Cao) (15g) and Radix Angelicae Biseratae (Du Huo) 

(6g) 



Infertility and Autoimmune Hypothyroid (Hashimoto’s Thyroiditis): Neuroendocrine-Immune modulation 

and fertility support utilizing Traditional Herbal Medicine (THM). 

 

49 

modulatory effects. TRAIL (TNF-related apoptosis-inducing ligand) expression of MHYD-treated rats was 

significantly lower (lower optical density) (P<0.05) compared with the EAT model group, suggesting that 

MHYD had marked inhibition on TRAIL expression.  In summary, MHYD could reduce the levels of thyroid-

related autoantibodies and thyroid hormone during antigen-mediated immune-stimulation, as well as, inhibit 

TRAIL expression to control the development of Hashimoto’s (HT).  S. fusiforme and Radix Glycyrrhiza in the 

formulation could be considered responsible for the immune-modulatory effect of MHYD.  MHYD is 

considered to be a less toxic approach than traditional immuno-suppressant medications currently being used 

and may warrant further evaluation as a possible agent for the treatment of HT. 

 Sundrud et al. (2009) investigated whether systemic Halofuginone  (HF) treatment could inhibit TH17 

differentiation and associated autoimmune inflammation in mice and human T cells.  Two distinct models of 

experimental auto-immune encephalomyelitis (EAE) on mouse and human T Cells were used.  Halofuginone is 

a synthetic halogenated derivative of febrifugine, a natural quinazolinone alkaloid found in the Chinese herb 

Dichroa febrifuga (Chang Shan).  Adjuvant-driven EAE was induced by immunizing wild-type mice with the 

immuno-dominant myelin antigen MOG33-55 emulsified in complete Freund’s adjuvant (CFA) and was 

associated with infiltration of both TH17- and IFN-–expressing TH1 cells in the central nervous system (CNS).  

According to the researchers, this model of EAE was sensitive to modulation of TH17 responses.  Carboxy-

fluorescein diacetate succinimidyl ester (CFSE)–labeled T cells were activated in the presence of dimethyl 

sulfoxide (DMSO), 40 nM MAZ1310, or titrating concentrations of HF.  Differentiating TH17 cell cultures 

were incubated with HF at the indicated times after activation (0 hr, 12 hr, 24 hr, and 48 hr).  Cytokine 

expression was determined on day four and displayed as a mean values +/- SD and P < 0.005, relative to 

MAZ1310-treated T cells.  Immune markers evaluated in the study were TH17, INF- and IL-4. Results of this 

study indicated that HF selectively inhibited mouse and human TH17 differentiation (P<0.05) and associated 

autoimmune inflammation via the cyto-protective AAR pathway (Amio Acid Starvation Response) as 

endogenous amino acid restriction has been suggested to regulate inflammation. 
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 Cordyceps sinensis is a highly valued medicinal fungi in both classical Chinese medicine and modern 

clinical practice (Ng & Wang, 2005).  It consists of the dried fungus Cordyceps sinensis growing on the larva of 

caterpillar (Park et al., 2008).  Currently, there is a great shortage of the wild fruiting form of Cordyceps used in 

traditional Chinese medicine.  Chinese scientists spent many years looking for a vegetative form of Cordyceps 

that contains the same active compounds as the fruit body. The result of that research is the Cordyceps strain 

Cs-4 (C.CS-4).  C.CS-4 is a hot-water extract from the Cs-4 strain of Cordyceps and the mycelium is cultivated 

on an all-natural chemical-free nutrient base. Tang, Tian, & Liu (2010) investigated the effect of Cordyceps CS-

4 (C.CS-4) on human monocyte-derived dendritic cells (Mo-DCs), which were generated from PBMCs by the 

treatment with GM-CSF and IL-4 for 6 days.  

On day 6, Mo-DCs were treated with 100 mg/ml C.CS-4 alone, with LPS (1g/ml, positive control) alone or the 

Mo-DCs were treated with a combination of LPS and C.CS-4 for 1 day.  Untreated Mo-DCs served as the 

negative control.  The dose-response phenotype of M0-DCs from C.CS-4 dosages ranging 25 mg/ml to 200 

mg/ml was also studied.  No toxic effect was found up to 2500 mg/ml of C.CS-4.  Immune markers evaluated 

were: CD4+ cells, TNF-, IL-1β, IL-6, and IL-10.  The levels of cytokines levels were represented as optical 

density (OD) and measured at 450 nm by Automatic ELISA.  T lymphocyte proliferation (CD4+) was evaluated 

by MLR assay.  All experiments were performed three times. Results were presented as mean +/- SEM.  

Statistical significance was analyzed by using Student’s t-test for two groups and one way analysis of variance 

for multi-group comparisons and p < 0:05 was considered statistically significant.  The stimulation of Mo-DCs 

with C.CS-4 (100 mg/ml) had no significant effect on cytokines production compared to the positive control.  

On the other hand, C.CS-4 could affect the cytokine secretion in LPS-activated Mo-DCs.  It inhibited TNF- 

secretion (P<0.05) and diminished IL-1β secretion (P<0.01).  However, it had no significant effect on IL-6 and 

IL-10.  Therefore, C.CS-4 attenuated the cytokine secretion of Th1 response in LPS-activated Mo-DCs, which 

may contribute to the balance of the Th1 and Th2 responses in immune system.  C.CS-4 alone significantly 

suppressed the ability of Mo-DCs to stimulate the proliferation of CD4+ T cells in comparison to LPS positive 
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control (P<0.05).  In addition, C.CS-4 significantly suppressed the ability of LPS-activated Mo-DCs to 

stimulate the proliferation of CD4+ T cells (P<0.05).  These results implied that C.CS-4 suppressed the 

proliferation of CD4+ T cells through regulating the stimulation function of Mo-DCs.  The study also indicated 

that the concentration of 100 mg/ml C.CS-4 is an effective dose in inducing immature phenotype of Mo-DCs.  It 

indicated that C.CS-4 can inhibit the maturation of LPS-activated Mo-DCs, either alone or in combination with 

LPS.  The viability of Mo-DCs were examined under these treatments by trypan blue staining and flow 

cytometric studies were used to look at Mo-DC immune-phenotype.  The researcher's findings indicate that 

C.CS-4 exerts it’s immunosuppressive effect through inhibiting CD4+ T cell proliferation, regulating cytokine 

secretions of Th1 and Th2 response (Mo-DCs), and inducing phenotypic immature Mo-DCs which may be 

related to the antigen presenting dysfunction. 

In the study presented by Wu et al. (2007), effects of tanshinlactone A (C16 H12 O4; M.W. 268), a 

newly discovered diterpenoid, tanshinone compound from Salvia miltiorrhiza (Dan Shen), on 

phytohemagglutinin (PHA)-stimulated cell proliferation were investigated in human peripheral blood 

mononuclear cells (PBMC).  Dosages of tanshinlactone A were administered at 6.25, 12.5, 25, 50, and 100 M.  

mRNA expression of IL-2 and IFN-, as well as MAPK were evaluated.  Results are as follows: 

 Inhibitory effects of TA on PBMC proliferation induced by PHA: Neither the titrated thymidine uptake in the 

resting nor stimulated states were affected by DMSO treatment.  By contrast, cyclosporine A suppressed PBMC 

proliferation induced by PHA (P<0.0001).  Although TA had little effect on titrated thymidine uptake in resting 

PBMC, the enhanced uptake observed in activated cells was significantly suppressed by TA.  The inhibitory 

effect of TA on the activated cells was in a dosage-dependent fashion. At 6.25 M TA significantly suppressed 

PBMC proliferation (P<0.05).  At 12.5 M, the inhibitory percentage of TA was 43.3±6.3% (P<0.01) on PBMC 

proliferation activated with PHA. The corresponding degree of inhibition for 25M of TA was 89.3±1.4% 

(P<0.0001), for 50 M of TA was (P<0.0001), while that for 100M of TA was 94.7±0.1% (P<0.0001). The IC50 

(measure of the effectiveness of a substance in inhibiting a specific biological or biochemical function) of TA on 
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activated PBMC proliferation was 15.6±1.9 M.  The results indicated that TA had no cytotoxicity because the 

viabilities of resting or activated cells were not significantly decreased after being treated with the various 

concentration of TA for 4 days. 

 Effects of TA on IL-2 and IFN-γ production in activated PBMC (Table 17.): Treatment with 5g/ml of PHA 

for 3 days, stimulated IL-2 and IFN- production in PBMC by about 140-fold and 700-fold, respectively.  By 

contrast, the stimulated production of IL-2 and IFN- in activated PBMC was significantly suppressed by TA at 

dosages of 6.25–100M. The inhibitory activity of TA was concentration dependent.  Then IL-2 and IFN- 

productions in the cell supernatants were determined by EIA. 

  Table 17. 

TA Dosage M Cytokine Production 

6.25 M TA TA significantly suppressed IFN- and IL-2 production in PBMC (P<0.05). 

12.5 M TA TA significantly suppressed IFN- and IL-2 production in PBMC (P<0.01). 

25 M TA TA significantly suppressed IFN- production in PBMC (P<0.0001) and IL-2 

production (P<0.001). 

50 and 100 M TA TA significantly suppressed IFN- and IL-2 production in PBMC (P<0.0001). 

 

 Inhibitory effects of TA on IL-2 and IFN-γ gene expression in PBMC (Table 18.): Determined by Reverse 

transcription-polymerase chain reaction (RT-PCR) analyses.  The results  

indicated that the levels of IL-2 and IFN- mRNA in PBMC were significantly induced by PHA. By contrast, 

PCR products for both cytokines amplified from activated PBMC RNA preparations were reduced by TA.  The 

laser densitometry analysis demonstrated that IL-2 and IFN- mRNAs expression in PHA-activated PBMC were 

significantly decreased by TA (Table 18.). 

Table 18. 

TA Dosage M Cytokine Production 

25 M TA TA significantly suppressed IFN- production in PBMC (P<0.05). 

No significant change in IL-2 production. 

50 M TA TA significantly suppressed IFN- production in PBMC (P<0.05). 

TA significantly suppressed IL-2 production in PBMC (P<0.01). 

100 M TA TA significantly suppressed IFN- production in PBMC (P<0.05). 

TA significantly suppressed IL-2 production in PBMC (P<0.01). 

 

 Effects of TA on MAPK activation in PBMC stimulated by PHA: To delineate whether TA affected PBMC 

signaling, total cellular proteins were extracted from PBMC and phosphorylation of ERK, P38, and JNK was 
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determined by Western blotting.  The phosphorylation of ERK, P38, and JNK (MAPK activation) in resting 

PBMC was not affected by DMSO (0.1%) or TA (100M) treated alone.  After stimulation with PHA for 1 h, the 

phosphorylation of ERK, P38, and JNK was detected in PBMC.  While the presence of DMSO did not affect 

ERK, P38, and JNK activation, the phosphorylation of MAPK was significantly impaired by TA in a dosage-

dependent manner: 25M (P<0.05), 50M (P<0.01), 100 M (P<0.01).  These results indicate that TA affects the 

activation of MAPK in PBMC induced by PHA. 

The researchers suggested that the inhibitory effects of tanshinlactone A on PHA-induced PBMC proliferation, 

appeared to be mediated, at least in part, through reduction of MAPK activation and IL-2 and IFN- production. 

Therefore, data demonstrate for the first time that tanshinlactone A is likely an immune-modulatory agent for 

PBMC. 

Traditional Herbal Medicine and Gut Health. 

 

  Poor gastrointestinal health with faulty digestion is thought to be a significant factor in triggering 

autoimmune disorders such as Hashimoto’s, as well as functional hypothyroidism (Hrncir, Stepankova, 

Kozakova, Hudcovic, & Tlaskalova-Hogenova, 2008; Vaarala, 2002; Vaarala, Atkinson, & Neu, 2008).  

Restoring gut health has been found to regulate the immune system and successfully bring down TPO and TBG 

antibodies in patients with Hashimoto’s, as well as, return a functional hypothyroid to functionally healthy 

ranges (Lauritano et al., 2007).  Traditional herbal medicine such as Chinese herbal medicine has rich history in 

supporting and enhancing gastrointestinal health (P. Shen, 2012)(Hou, 2011). 

Eamlamnam, Patumraj, Visedopas, & Thong-Ngam (2006), compared the effects of Aloe vera and 

sucralfate on gastric micro-circulatory changes, cytokine levels and gastric ulcer healing in male Spraque-

Dawley rats (= 48).  The rats were divided into four groups. Group1: control (no induced gastric ulcer and no 

treatment was given); Group 2: Gastric ulcer group without treatment; Groups 3 and 4: Gastric ulcer treatment 

groups with sucralfate and Aloe vera.  The rats from each group were divided into 2 sub-groups. Sub-group 1: 

Investigating Leukocyte adherence in postcapillary venule, as well as, TNF-α and IL-10 levels and Sub-
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group 2: Investigation of gastric ulcer healing on days 1 and 8 after induction of gastric ulcer by 20 % acetic 

acid.  Gastric ulcer induced treatment groups were treated with sucralfate (200 mg/kg/dose, twice daily) and 

Aloe vera (200 Interaction mg/kg/dose, twice daily).  The immune markers evaluated were TNF-α and IL-10.  

Other variables measured were leukocyte adherence in post-capillary venule, gastric gland length, gastric 

epithelial cell proliferation, and gastric ulcer lesion length.  Aloe vera treatment in the gastric ulcer group could 

reduce leukocyte adherence and TNF-α level  (p<0.05), elevate IL-10 level (p<0.05) and promote gastric ulcer 

healing.  The ulcer healing effect of Aloe vera is though to be mediated by increasing IL-10, an important 

cytokine for wound healing process. 

  Goso, Ogata, Ishihara, & Hotta, (1996) wanted to determine the effect of “Rikkunshi-to” (aka – “Liu Jin 

Zi Tang”) and it’s two medicinals  (Zingiberis Rhizoma/Sheng Jiang and Glycyrrhizae Radix/Gan Cao) on the 

distributional changes of gastric mucin content in ethanol-induced gastric damage.  Zingiberis Rhizoma/Sheng 

Jiang and Glycyrrhizae Radix/Gan Cao were selected because of their intense anti-ulcer effects.  Seven-week-

old male Wistar rats, each weighing approximately 160 g, were used in the experiment. Each study was carried 

out used 5-13 rats per group. During the study18-24 rats per group were used in estimating mucin contents.  

There were 8 different groups: the control group (non-treated gastric cells); 70% ETOH group; Rikkunshi 

treated gastric cell group; Zingiberis Rhizoma/Sheng Jiang treated group; Glycyrrhizae Radix/Gan Cao treated 

group; Rikkunshi + ETOH group; Zingiberis Rhizoma/Sheng Jiang + ETOH group; and Glycyrrhizae 

Radix/Gan Cao + ETOH.  Each drug powder was suspended in 0.5% carboxy-methyl-cellulose at a 

concentration of 100 mg/ml and orally administered to the animals at a dose of 10 ml/kg for Rikkunshi-to or 5 

ml/ kg for the Zingiberis Rhizoma and Glycyrrhizae Radix herbal components.  Oral herbal therapy (Rikkunshi-

to, Zingiberis Rhizoma/Sheng Jiang or Glycyrrhizae Radix/Gan Cao) was given 30 min before the 

administration of 70% ethanol (ETOH).  See Table 19 to view the herbal composition of Rikkunshi-to (Liu Jun 

Zi Tang - Six (Gentlemen). 
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Table 19. Rikkunshi-to (Liu Jun Zi Tang - Six (Gentlemen) 

- Ginesng Radix (Ren Shen) 

- Pinelliae Rhizoma (Ban Xia) 

- Atractylodes lancea (Cang Zhu)  

- Hoelen = Poria (pharmaceutical name)/Poria Cocos (species) = (Fu Ling) 

- Aurantii Nobilis Pericarpium (Chen Pi) 

- Glycyrrhizae Radix (Gan Cao) 

- Zingiberis Rhizoma (Sheng Jiang) 

- Zizyphi Fructus (Da Zao) 

 

No immune markers were evaluated, however, mucin content localized in the different layers of rat gastric 

mucosa (deep corpus, antral mucosa and the surface mucosa including the adherent mucus gel) were evaluated.  

The mucin content (Fr-1 hexose value) was expressed as mg hexose per stomach of one animal.  The total 

mucin content was decreased to 72% with 70% ethanol treatment.  Rikkunshi-to, composed of eight herbal 

constituents, markedly prevented the development of 70% ethanol-induced gastric damage in rats when 

administered prior to ethanol ingestion.  Rikkunshi-to induced about an 11% increase in total mucin content and 

caused a significant increase in both the deep corpus antrum and surface mucin content (P<0.01), increasing the 

surface mucin content to 140% compared to the control.  The protective effect was achieved by Zingiberis 

Rhizoma and Glycyrrizae Radix.  The protective effect of Zingiberis Rhizoma and Glycyrrhizae Radix against 

ethanol-induced gastric damage was obtained in a dose-dependent manner (5, 50 and 500 mg/kg).  In the case of 

Zingiberis Rhizoma and Glycyrrhiizae Radix administration, the total mucin content was almost unchanged, but 

the distribution of the mucin content in the three layers was changed.  It was demonstrated that Zingiberis 

Rhizoma accumulated mucin in the deep corpus mucosa (P<0.05) and accelerated the secretion of the mucin 

during ethanol-induced gastric damage (P<0.01).  Glycyrrhizae Radix accelerated the secretion of deep mucosal 

mucin (P<0.05) and aided in its retention in the surface mucus during ethanol-induced gastric damage (P<0.05).  

With Zingiberis Rhizoma/Sheng Jiang pretreatment, the total mucin content recovered 83, 90, and 99% of the 

control at dose of 5, 50 and 500 mg/kg, respectively, but not at the dose of 0.5 mg/kg (71% of the control).  The 

surface mucosa content was selectively and significantly increased to 146% of the control value with 

Glycyrrhizae Radix pretreatment.  Effect of Rikkunshi-to’s individual herbal components in pretreatment on 
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ethanol-induced gastric cells demonstrated that pretreatment with Zingiberis Rhizoma/sheng jiang, Glycyrrhizae 

Radix/Gan Cao, Pineliae Tuber/Ban Xia, Atracylodis Lanceae Rhizoma /Cang Zhu or Hoelen/Fu Ling 

Individually, significantly (p < 0.01) prevented any gastric damage. The degree of prevention was different 

among the five drugs, but the strongest one was Zingiberis Rhizoma.  The anti-ulcer effect of the herbal 

component pretreatment scored as the total lesion length.  The present study indicates that traditional herbal 

medicines affect the mucous metabolism of the gastric mucosa, and the anti-ulcerogenic affect on the ethanol-

induced gastric lesion might be attributed to activation of the gastric mucous metabolism.  

Traditional Herbal Medicine and Thyroid Support. 

Al-Qarawi, Al-Damegh, & ElMougy (2002) Studied the effect of an aqueous extract of olive (Olea 

europaea) (OE) leaf on the thyroid activity in Male mature Wistar rats weighing 125–150g. The rats were 

divided into four groups – 3 treatment groups and 1 control group.  The plant material consisted of the leaves of 

Olea europaea (OE) collected in Saudi Arabia.  The three treatment groups were given an oral dose of 100μg, 

250 μg and 500 μg of the lyophyllized aqueous extract of the olive leaf for 14 consecutive days.  The control 

group was given a daily oral dose of distilled water.  On day 15 the rats were bled from the inner canthus and 

the plasma assayed for: Plasma levels of thyroxine (T4), triiodothyronine(T3) and thyrotropic (TSH) hormones.  

Statistical analysis was conducted and Student’s t-test was performed for comparing different sets of data.  The 

results suggest a stimulatory action of the extract on the thyroid, unrelated to the pituitary.  After 14 days of 

treatment with the aqueous extract of Olea europeae (OE) leaves, the TSH level in the blood decreased sharply 

and significantly. TSH decreased significantly with OE dosages of 100 g (P<0.01), 250 and 500 g (P<0.001).  

Serum T3 increased but to differing degrees. The increase in T3 was dose dependent and approximately three 

times the control values.  T3 increased significantly with OE dosages of 250 and 500 g (P<0.001).  Although 

the T4 increased, the values were not significant.  The results suggest that an aqueous extract prepared from 

olive leaves has a thyroid stimulating activity. This property may explain the hypo-lipidaemic effect of olive 

leaves, as increased levels of circulating thyroid hormones will lower levels of serum lipids, including 
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cholesterol.  In the present investigation, the results indicate that the action of the olive leaf extract was 

mediated either directly on the thyroid gland as seen in the significant rise in the level of T3 and a non-

significant increase in T4 and/or through peripheral conversion to T3 which is brought about by the enzyme 

5’deiodinase.  Therefore, the aqueous extract of the olive leaf could have exhibited a stimulatory influence on 

the 5’deiodinase enzyme thus increasing the peripheral conversion of T4 to T3. 

  Kar, Panda, & Bharti (2002) investigate the relative importance of Bacopa monnieri (“Brahmi” in the 

Ayurvedic tradition), Aegle marmelos (“Bilwa” in the Ayurvedic tradition; also called the Bael Fruit) and Aloe 

vera leaf extracts in the regulation of thyroid hormone concentrations in Swiss albino male mice (309/ 2g).  

Aloe vera extract was prepared with a yield of 10% pure extract, after dilution with distilled water, was used for 

the administration to the experimental mice at a dose of 125 mg/kg.  A. marmelos extract was prepared and the 

yield of the pure extract was 28%. The leaf extract was administered orally in a dose of 1 g/kg.   B. monnieri 

leaf extract, with a 20% pure extract yield was suspended in 1% acacia gum for administration in a dose of 200 

mg/kg.  The mice were randomly divided into six groups, each containing seven mice.  Animals of groups II-IV 

were administered the plant extracts of A. marmelos (1 g/kg), A. vera (125 mg/kg) and B. monnieri (200 mg/kg) 

by gastric feeding.  Groups V and VI were treated with propyl-thiouracil (PTU) (10 mg/kg) and T4 (0.5 mg/kg), 

respectively.  The animals of group I, receiving an equal amount of vehicle (saline) alone served as control.  All 

the treatments were given between the 9.00 and 10.00 hour of the day to avoid circadian variation and were 

continued for 15 days.  Serum concentrations of total Thyroxine (T4) and triio- dothyronine (T3) were 

estimated.  Since the liver is the primary organ involved in drug metabolism, hepatic lipid peroxidation (LPO), 

superoxide dismutase (SOD) and catalase (CAT) activities were also studied in order to evaluate the safe nature 

of the herbal drug.  In A. vera treated animals, both T4 and T3 levels decreased significantly (P< 0.01 and P< 

0.05, respectively).  Thyroid hormone concentrations were also decreased in PTU and increased in T4 treated 

groups (P<0.001 for all the groups).  While a significant increase in serum T4 concentration was observed in A. 

marmelos and B. monnieri treated animals (P< 0.01 for both, as compared to the control value), T3 
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concentration decreased in the A. marmelos group 62% (P< 0.001).  The researchers hypothesized that since 

only T4 and not T3 was enhanced by B. monnieri, it appeared that the plant extract might be stimulating the 

synthesis and/or release of T4 directly at the glandular level but not through the peripheral conversion of T4 to 

T3.  B. monnieri also increased T4 concentration by 41% (P<0.001) without enhancing hepatic lipid 

peroxidation (LPO).  Hepatic LPO was significantly decreased in A. marmelos (P<0.001) and B. monnieri (P< 

0.01) treated animals and superoxide dismutase (SOD) and catalase (CAT) activities were increased by B. 

monnieri (P<0.05) and A. marmelos leaf extracts (P<0.001 and P<0.01, respectively) showing their anti-

peroxidative role.  In PTU and T4 treated animals both SOD and CAT activities were inhibited (P<0.001 for 

all).  It is thus suggested that A. marmelos and A. vera may be used in the regulation of hyper-thyroidism, while 

B. monnieri may be used in hypothyroidism, suggesting it’s thyroid stimulating role and it’s potential use as a 

thyroid-stimulating drug.   

In the present study, Panda & Kar (1999) attempted to find out the role of Gugulu (Commiphora mukul) 

extract (“Mo Yao” in Chinese Pinyin) has on the changes in circulating thyroid hormone concentrations in 

Swiss albino female mice weighing 30+/-2 g, and then to reveal whether the changes were lipid peroxidation 

(LPO) mediated or not.  Ethanolic extract of gugulu was used.  Herb extract ratio was 10:1 with 45.29% gugulu 

lipids and 11.50% gugul sterones as compared to the standard values of 40.0% and 10.0% respectively.  Mice 

were divided into two groups of ten each and initial body weight of each one was recorded.  Group 1 received 

0.1 ml of normal saline orally by gastric feeding (g.i.) method and served as the control.  Group II was treated 

with 0.2 g/kg of Gugulu extract (dissolved in 0.1 ml normal saline) for 15 days also by g.i. feeding.  Serum 

Total Thyroxine (T4) and Total Triiodothyronine (T3) concentration and T3/T4 ratio were evaluated on the last 

day.  Because the major amount (about 90%) of circulating T3 is produced by the conversion of T4 in the 

peripheral tissues (primarily in the liver), changes in the functional activity of the liver very often reflects 

changes in the circulating T3 concentration. This led the researchers to also investigate hepatic LPO, as 

alterations in LPO are directly involved in modifying the functional activity of the hepatic tissue and are 
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inversely related to the serum thyroid hormone concentration (Panda & Kar, 1998).  Final body weight of each 

animal was recorded on the day of termination of the experiment and food consumption rate (mean amount of 

food consumed/l00 g body weight/day of last 5 days) was also studied.  A significant increase in serum T3 

concentration (P<0.002) and T3/T4 ratio (P<0.001) was observed following the administration of Gugulu 

extract (0.2 g/kg /d for 15 days).  While no marked change in the concentrations of serum thyroxine (T4) was 

observed.  The results suggest that the herb might have stimulated T3 synthesis, by augmenting the extra-

thyroidal conversion of T4 to T3.  A concomitant and significant decrease in hepatic LPO in the Gugulu treated 

group as compared to the control value (P<0.001) was also noticed, suggesting that Gugulu’s induced increase 

in T3 concentration was LPO mediated.  The researchers suspect that the anti-oxidative activity of the plant 

extract most probably decreased the hepatic LPO, which in turn enhanced the production of T3 by the liver, 

which is considered a major site of T3 generation. The rate of food consumption also increased significantly 

(P<0.01) in the treated group. An increase by 3.8% was observed between initial and final body weight in the 

control group, while body weight was decreased by 4.3% in treated group.  Thus, the present study on one hand, 

reveals the anti-oxidative and T3 enhancing activity of Gugul extract, while on the other, it suggests the 

possible involvement of LPO in the drug induced increase in T3 production.   

 Panda & Kar (1998) investigated the extract of Ashwagandha root in the regulation of thyroid function 

with special reference to type-I iodothyronine 5'-monodeiodinase activity in mice liver.  An attempt was also 

been made to correlate changes in thyroid hormone concentrations with changes in the peroxidative process in 

liver tissue.  Twenty adult healthy colony-bred Swiss albino male mice, 28 +/-2 g were used.  The mice were 

divided into two groups of ten and the initial body weight of each was recorded.  Aqueous plant extract was 

prepared from dried root powder of Ashwagandha (containing 1.75% withanolides) supplied by Kisalaya 

Pharmaceuticals (Indore, India).  Group I received vehicle (distilled water) and served as control; Group 2 was 

treated with 1.4g/kg-1 Ashwagandha root extract daily for 20 days by gastric feeding.  The plant extract was 

always administered between 11:00a and 1130a to avoid circadian interference.  Serum concentrations of total 
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T3 and T4 were measured by radio-imunoassay and mouse livers were processed for bio-chemical estimations 

of: Lipid Peroxidation (LPO), Super Oxide Dismutase (SOD), Catalse, Glucose 6-phosphate and type-I iodo-

thyronine 5'-mono-deiodinase.  Data were expressed as means of +/- s.e.m.  Statistical evaluation of the data 

was performed by Students t-test for the difference of means; statistical significance was ascribed at P < 0.05.  

In both groups serum T4 and T3 concentrations increased significantly (P < 0.001 and P < 0.05) respectively 

when compared with their respective control values after treatment with Ashwagandha.  However, 

iodothyronine 5'-monodeiodinase activity did not change significantly.  Significant increases in hepatic glucose-

6-phosphatase (P < 0.001), superoxide dismutase (P < 0.001) and catalase (P < 0.01) activity was observed in 

the treated animals and lipid peroxidation decreased significantly (P < 0.01) after Ashwagandha drug 

administration.  Treatment with the herbal drug resulted in a substantial increase (approx. 111 %) in the level of 

T4 in serum; the increase in the level of T3 was less (only 18%).  Because T4 is the predominant circulating 

thyroid hormone and is synthesized solely in the thyroid gland the increase in T4 concentration in the herbal 

drug-treated animals suggests that the plant extract primarily stimulates the thyroid gland to synthesize or 

secrete (or both) thyroxine. This investigation observed no significant change in mono-deiodinase activity in the 

Ashwagandha drug-treated animals, suggesting that the plant extract has little or no role in the regulation of 

extra-thyroidal conversion of T4 to T3 and so the small but significant increase in serum T3 concentration could 

also be the result of herbal drug-induced stimulation of intra-thyroidal hormone synthesis rather than extra-

thyroidal conversion of T4 to T3.  The plant extract was found to increase the activity in the liver of a key 

enzyme of thyroid function, glucose-6-phosphatase, coincident with increased thyroid hormone concentrations.  

This could also be a secondary effect of the Ashwagandha treatment, because exogenous T4 is known to 

enhance the activity of this enzyme (Müller, Acheson, Jequier, & Burger, 1988).  Lipid peroxidation has been 

linked with damage to tissue membranes and has been shown to be involved in variety of pathological 

phenomena (Cand & Verdetti, 1989).  In the Ashwagandha -treated animals, hepatic lipid peroxidation was 

inhibited, indicating its anti-peroxidative role in liver tissue.  This was further supported by an increase in the 
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activity of superoxide dismutase and of catalase, known to be endogenous anti-oxidative enzymes, possibly as a 

result of the protein anabolic nature of thyroid hormones (Braverman & Cooper, 2012) or, as a result of a direct 

herbal drug-induced increase in serum T4 concentration (Pereira, Rosa, Safi, Bechara, & Curi, 1995), further 

supporting the pro-thyroid role of the plant extract. These observations suggest that at the dose used, the herbal 

extract is not hepatotoxic but rather it reduces the peroxidation of membrane lipids in liver tissue.  These 

findings reveal that the Ashwagandha root extract stimulates thyroidal activity and also enhances the anti-

peroxidation of hepatic tissue.  

  Panda & Kar (1999b) investigated the effects of daily administration of Withania somnifera 

(Ashwaganda) root extract and Bauhinia purpurea bark extract [Kaanchana (Ayurveda)/Orchid Tree (English)/ 

Yang ti jia (Chinese pinyin)] on thyroid function in twenty-eight female mice weighing 289+/-2 g.  Mice were 

divided into four groups of seven each.  The initial body weight of each was recorded.  Since, liver plays an 

important role in the metabolism of thyroid hormones, as it is involved in their excretion and peripheral 

deiodination of T4 to T3, glucose-6-Phosphatase (G-6- Pase) activity (A supporting parameter for thyroid 

function) was also studied in liver tissues.  For safety evaluation of the herbal drug, hepatic lipid peroxidation 

(LPO), superoxide dismutase (SOD) and catalase (CAT) activities were also investigated.  Two experiments 

were performed. In experiment 1, the control group, received 0.1 ml of distilled water, while another group was 

treated with 1.4 g/kg body wt. of W. somnifera root extract daily for 20 days by gastric feeding method.  In the 

2nd experiment, a similar study was repeated as in experiment 1 with a difference that group II was treated with 

the Bauhinia extract at the dose of 2.5 mg/kg body wt. daily for 20 days by gastric feeding method.  In both the 

experiments the herbal drugs were administered every day during the 10–11 hour of the day to avoid circadian 

interference.  Total triiodothyronine (T3) and Total thyroxine (T4 ) were estimated by Radioimmunoassay 

(RIA) kits.  Liver biochemical assays were performed to determine hepatic LPO, SOD, Catalase and G-6-Pase 

activity.  Data are expressed as the mean +/- S.E.M.  For statistical analysis, Student’s t -test was used.  Serum 

Total T4 concentration increased significantly following Withania treatment (P<0.001), as compared to the 
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control value, but did not significantly effect the Total T3 concentration.  Significant increases in hepatic G-6- 

Pase (P<0.01) and CAT (P<0.01) activities and decrease in LPO (P<0.001) were also observed in the Withania 

treated group.  Serum Total T4, T3 concentrations and hepatic G-6-Pase activity increased significantly 

following the Bauhinia treatment (P<0.001 for both T4 and T3 and for G-6-Pase as compared to the respective 

control values), while there was no significant change, but a marginal decrease in tissue LPO in the Bauhinia 

treated group.  SOD and CAT activities increased significantly (P<0.01 and P< 0.001, respectively) following 

the administration of the Bauhinia extract.  While T4 production and/or release was stimulated by both the plant 

extracts, T3 was enhanced only by B. purpurea extract. The increase in serum T4 concentration following the 

administration of both plant extracts therefore indicates their pro-thyroid stimulatory role. It appears that these 

herbal extracts may stimulate the synthesis and/or release of T4 directly at the glandular level.  However, with 

respect to changes in triiodothyronine (T3) concentration, only Bauhinia extract could significantly stimulate its 

production.  Bauhinia extract could significantly increase the T3 concentration indicating that the plant extract 

may have a major role in extra-thyroidal conversion of T4 into T3, the principal source of T3 generation (about 

87% of circulating T3)(Braverman & Cooper, 2012).  LPO is an oxidative deterioration of polyunsaturated 

lipids that tends to reduce membrane fluidity which is known to be essential for proper functioning of the cells. 

Processes that damage the membrane integrity, can interfere with signal transduction, molecular recognition and 

transport, maintenance of membrane potential or cellular metabolism and thus have the potential to either 

initiate disease or impair cellular functions (Halliwell & Gutteridge, 1999).  While initiation of LPO is solely 

carried out by free radicals causing cell injury (Z. W. Yu & Quinn, 1994), SOD and CAT enzymes are 

important scavengers of these free radicals that protect the cell from lipid peroxidation.  In the Withania treated 

group, a significant decrease in LPO (P<0.001) and increase in CAT (P<0.01) activity was found, whereas in 

the Bauhinia treated group both the antioxidant enzymes SOD and CAT were significantly enhanced (P<0.01 

and P< 0.001, respectively). These observations suggest that both the plant extracts probably increase the 

efficacy of the antioxidant system of the cells by stimulating one or the other enzymes. Since thyroid hormones 
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are proteins and anabolic in nature (Hall, 2010) the increased activity of anti-oxidative enzymes may be the 

secondary effects of the plant extract induced increase in T4 concentrations.  Carbohydrate metabolism is also 

influenced by thyroid hormones.  Both the plant extracts increased the activity of hepatic G-6-Pase, coincident 

with increased thyroid hormone concentrations.  This could also be due to the herbal drug induced increase in 

T4 concentration, as exogenous T4 is known to enhance the activity of this key enzyme (Müller et al., 1988). 

 In the present study, Tripathi, Malhotra, & Tripathi (1984) compared the thyroid function of Z-

guggulsterone treated and untreated (Control) rats by monitoring three different parameters: iodine uptake by 

the thyroid, thyroid peroxidase and protease activities (involved in the biosynthesis and release of thyroid 

hormones) and oxygen consumption by liver and muscle tissues.  Albino rats of H. M. strain,100mg in body 

weight were employed.  Z-guggulsterone, a ketosteroid isolated from the oleo-resin of Cornmiphora mukul 

(“Mo Yao” in Chinese Piyin  a crude herb used in Ayurvedic & Chinese herbal medicine) (Atal, Gupta, & Afaq, 

1975), was administered orally in the dose of 1 mg/100 gm body weight per day for 10 days. The animals were 

sacrificed and different parameters were studied: thyroid peroxidase (TPO) and protease activities  (involved in 

the biosynthesis and release of thyroid hormones), thyroid iodine uptake and oxygen consumption by isolated 

liver and biceps muscle tissues of the treated rats.  After administration, variables measured at: 4, 6 and 10 days.  

Rats were divided into 5 groups (4 treatment groups measuring the different variables and 1 control group 

receiving no treatment).  Six animals were in each group. Statistical analysis of the data was by Student's t test.  

Z-guggulsterone when administered to rats led to significant increases in all the thyroid function parameters 

studied, namely uptake of iodine by the thyroid (enzymes involved in the synthesis of thyroid hormones and 

tissue oxygen uptake (Table 20). 

Table 20. Effect of Z-guggulsterone (1 mg/100 g body weight) on Thyroid Proteolytic activity,  

Thyroid Peroxidase (TPO) activity, Tissue oxygen uptake & Thyroid iodine uptake compared to non-treated controls. 

Thyroid Proteolytic activity  

(Activity measured in terms of μg of 

tyrosine liberated/mg of thyroid 

tissue) 

Significant increases in the thyroid proteolytic activity 4 and 6 days (P<0.001) 

Thyroid peroxidase (TPO) 

activity 

Significant increases in the iodine uptake by the thyroid gland 4 days after being administered the 

isolated ketosteriod (P<0.05) and 6 days after being administered the isolated ketosteriod 

(P<0.001). 
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Tissue oxygen uptake Large and significant increase in oxygen uptake was observed in isolated liver and biceps muscle 

tissues of the treated rats. The value increased to 3.374 +/- 0.33 μl oxygen consumed per mg of 

wet tissue per hour for liver and biceps muscle. 

Thyroid iodine uptake significant increase in the iodine uptake by the thyroid gland 6 days after being administered the 

isolated ketosteriod (P<0.05) and 10 days after being administered the isolated ketosteriod 

(P<0.001). 

 

The isolated ketosteroid, Z-guggulsterone showed a strong thyroid stimulatory action when administered to the 

rats.  Its administration (1 mg/100 g body weight) brought about an increase in iodine-uptake by thyroid and 

enhanced activities of thyroid peroxidase and protease (thyroid enzymes involved in the synthesis of thyroid 

hormones), as well as oxygen consumption by isolated slices of liver and biceps muscle.  Thus, the data support 

the suggestion that the oleoresin has a thyroid stimulatory action.  Further, it has been shown that this activity is 

due to the presence of the ketosteroid, Z-guggulsterone in the crude drug of Cornmiphora mukul. 

Traditional Herbal Medicine and Adrenal Support. 

  Avakian & Evonuk (1979) investigated the acute effect of Panax ginseng (GS) root extract was on the 

rate of glycogenolysis in white muscle and in the liver during prolonged exercise of 1.5-3 hours duration in rats. 

Adrenal cholesterol depletion was also measured.  The purpose of this study therefore, was to determine if an 

alcohol extract of ginseng root, administered, to untrained rodents prior to a prolonged swimming bout, 

influences the rate of liver and white skeletal muscle glycogenolysis during the stress of endurance exercise. In 

addition, the level of adrenal cholesterol (mg/100mg) was measured in response to ginseng treatment during 

exercise, as an indicator of stress-induced adreno-cortical activity.  36 male rats of the Wistar strain (specific 

pathogen free, Hilltop Laboratory Animals), weighing between 200-300 grams were used in the study.  Animals 

were randomly divided into the following groups: Group A (10 animals): These animals were used as sedentary 

controls to establish baseline, resting levels of tissue glycogen (mg/g) and adrenal cholesterol (mg/100mg); 

Group B (14 animals): Rats in this group were given an acute swimming bout lasting 1.5 hours, with 7.5% of 

their body weight attached to their tails with lead weights; Group C (12 animals): Rats in this group were given 

an acute swimming bout lasting 3 hours, weighted as were animals in group B.  Rats in the sedentary group 

were given the injection 1hour prior to sacrifice.  One half of the animals in each group were given a single 
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intra-peritoneal injection of 2 milligrams crude ginseng extract per 100 grams body weight 1 hour prior to 

swimming.  The remaining half of the animals in each group served as controls and were given an injection of 

saline. The variables measured were adrenal cholesterol and muscle and liver glycogen levels (Rate of 

Glycogenolysis- glycogen utilization in white skeletal muscle during exercise).  Glycogen content of white 

muscle in the control animals declined from a mean resting level of 4.22 +/- 0.22 milligrams per gram of wet 

tissue to 1.79 +/- 0.46 mg per gram after 1.5 hours of swimming, and 1.01 +/- 0.09 mg per gram after 3 hours of 

exercise. Ginseng extract had no apparent effect on the resting level of glycogen. After the 1.5 hour swim bout, 

the ginseng-treated rats showed 39% higher levels of muscle glycogen than controls, and following 3 hours of 

swimming, those rats treated with ginseng showed 115 % higher levels of muscle glycogen than controls. This 

difference was highly significant, (p <0.01).  In the control animals, liver glycogen declined 38% after 1.5 hours 

of exercise, and was 58% depleted after 3 hours of exercise. The administration of ginseng extract had no 

significant effect on the levels of liver glycogen either in the resting state or during the exercise bouts. Although 

the ginseng treated animals had consistently higher mean hepatic glycogen levels at rest and throughout 

exercise, the differences were well within the limits of normal biological variability.  In the control rats, adrenal 

cholesterol declined 24% and 41 % after 1.5 and 3 hours of swimming respectively.  Ginseng extract had no 

effect on adrenal cholesterol levels at rest, and little difference was seen after 1.5 hours of exercise.  Following 

3 hours of swimming, ginseng treated rats had 21 % mean higher levels than did the control animals, but the 

difference was not statistically significant.  The significantly higher muscle glycogen levels in the rats given 

ginseng extract therefore implies that they possibly utilized proportionally more fatty acids as fuel substrate for 

contractile energy.  These findings indicate that GS potentially has carbohydrate-sparing and glycogen sparing 

actions during prolonged exercise and suggest a possible physiological basis for ginseng's anti-fatigue 

properties.   

  Bhattacharya & Muruganandam (2003) investigated the adaptogenic activity of a standardised extract 

of Withania somnifera (WS) roots against a rat model of chronic stress (CS).  CS induced significant 
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hyperglycemia, glucose intolerance, increase in plasma corticosterone levels (g/dl), gastric ulcerations, male 

sexual dysfunction, cognitive deficits, immune-suppression and mental depression.  Adult male Wistar strain 

rats (180–220 g) were used.  25 and 50 mg/kg po of Withania somnifera (WS) root and 100 mg/kg po of Crude 

Panax ginseng (PG) were administered 1 hour before foot-shock through a grid floor for 21 days. The duration 

of each shock (2 mA) and the intervals between the shocks was randomly programmed between 3–5 and 10–

110 s, respectively.  Standardized extract (PG) root powder was used as the standard drug for comparison of 

adaptogenic activity.  Control animals received only the control vehicle in the same volume used for drug 

administration (2.5 ml/kg po).  Variable measured were plasma cortisol (g/dl), glucose (mg%), increase in 

ulcer incidence, the number and severity of gastric ulcers, behavioral depression, sexual behavior, cognitive 

function, and immune function.  The stress-induced hyperglycemia and perturbed glucose tolerance were 

attenuated dose dependently by WS (25 and 50 mg/kg), and by PG (100 mg/ kg) (P<0.05).  CS induced a 

marked increase in plasma corticosterone levels (g/dl), which was inhibited dose dependently by WS (25 and 

50 mg/kg), and by PG (100 mg/ kg)(P<0.05).  Gastric ulcer incidence, number and severity were significantly 

attenuated dose dependently by WS (25 and 50 mg/kg) and by PG (100 mg/kg) (P<0.05).  CS induced 

significant increase in the immobility period in the Porsolt’s swim stress-induced behavioral despair test 

signaling depression in the animals. This increase was significantly decreased (P<0.05) by WS (25 and 50 

mg/kg) and PG (100 mg/kg).  Likewise, CS induced significant increase in escape failures, concomitant with 

decrease in avoidance responses. WS (25 and 50 mg/ kg) and PG (100 mg/kg) treatments reversed these effects 

(P<0.05).  CS significantly inhibited the male sexual response indice, inducing an increase in latencies in 

licking female genitalia, mounting and intromission, with decrease in the number of mounts and intromissions. 

WS (25 and 50 mg/ kg) and PG (100 mg/kg) significantly improved the CS induced sexual behavioral changes 

(P<0.05).  CS significantly and adversely affected retention of learning (memory) in the test parameters used. 

Thus, the transfer latency and passive avoidance tests, indicated that CS can attenuate retention of learned tasks, 

i.e., disrupted the memory engram. WS (50 mg/kg) had memory-enhancing activity at 50mg/kg  (P<0.05), 
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whereas PG was ineffective.  However, both WS (25 and 50 mg/kg) and by PG (100 mg/kg) could inhibit the 

adverse effect of CS on retention of learned tasks  (P<0.05).  CS had an immunosuppressive effect against both 

humoral and cell-mediated immune responses. Thus, there was suppression of all experimental indices, namely, 

phagocytosis, ingestion and digestion indices, indicating inhibition of peritoneal macrophage activity. WS (50 

mg/kg) but not PG (100 mg/kg) appeared to induce an increase in peritoneal macrophage activity (P<0.05).  

However, both WS (25 and 50 mg/kg) and PG (100 mg/kg) could reverse the immune-suppressing activities of 

CS (P<0.05).  Anti-CS effects of WS and PG showed that WS (25 mg/kg po) was approximately equi-effective 

as PG (100 mg/kg po) whereas WS (50 mg/kg po) exhibited a higher anti-stress activity (P<0.05).  The results 

indicate that WS, like PG, has significant anti-stress, adaptogenic activity, confirming the clinical use of the 

plant in Ayurvedic and Traditional herbal medicine. 

  Filaretov, Bogdanova, Mityushov, Podvigina, & Srailova (1986) investigated the effects of ginseng 

(Panax ginseng; Ren Shen), Polyscias filicifolia Bailey, and Eleutherococcus Maxim  (Siberian Ginseng; Ci Wu 

Jia) on function of the pituitary-adrenocortical system (PACS) at rest and during stress in 130 male Wistar 

albino rats weighing 160-200 g.  Tinctures (1:10) of cultures of Ginseng and Polyscias folicifolia, obtained at 

the Leningrad Pharmaceutical Chemical Institute, a pharmaceutical preparation of tincture (1:10) of Ginseng, 

and a pharmaceutical preparation of Eleutherococcus extract (1:1) were used. The dose of the preparations 

given to the animals was not more than 2 ml/200 g body weight.  The following dosages of herbal drugs were 

investigated (calculated as the original preparation): 1) Tincture of Ginseng 0.75, 1.5, 3.0, and 6.0 ml/200 g 

body weight, 2) A pharmaceutical preparation of a tincture of Ginseng 0.75 and 1.5 ml/200 g body weight; 3) A 

tincture of Polyscias filicifolia 1.5 ml/200 g body weight; and 4) A pharmaceutical preparation of 

Eleutherococcus extract 0.04 ml/200 g body weight.  Each group contained 7-10 animals.  Control animals were 

administered an injection of Ringer's saline solution.  Preparations of the adaptogens were injected intra-

peritoneally, once or repeatedly.  For long-term administration the adaptogens were given daily for 7 days. On 

the 7th day (60 min after the last injection) the animals were killed and basal or stress-induced corticosterone 



Infertility and Autoimmune Hypothyroid (Hashimoto’s Thyroiditis): Neuroendocrine-Immune modulation 

and fertility support utilizing Traditional Herbal Medicine (THM). 

 

68 

concentrations were determined.  The PACS activity was determined by measuring plasma corticosterone levels 

(g%) determined fluoro-metrically.  A single injection of tincture of ginseng (1.5ml/200g), the pharmaceutical 

preparation of Ginseng (1.5ml/200g), the tincture of Polyscias filicifolia (1.5ml/200g), and the pharmaceutical 

preparation of Eleutherococcus (0.04ml/200g) extract led to an increase in the basal blood corticosterone 

concentration g% (P<0.05).  Injection of increasing doses of the adaptogens caused the blood corticosterone 

level to rise. There was a direct dependence of the blood corticosterone level g% at the 3ml/200g dose of 

ginseng (P<0.05). Changes in the response of the PACS to stress were observed during long-term 

administration of the adaptogens.  Daily injection of Ginseng tincture (1.5ml/200g) (P<0.01), pharmaceutical 

preparation of Eleutherococcus (0.75ml/200g) (P<0.05) and Polyscias filicifolia tincture (1.5ml/200g) (P<0.05) 

for 7 days caused enhancement of the stress-induced rise of the blood corticosterone level g%.  In these 

experiments, enhancement of the response of the PACS to stress was thus observed under the influence of 

Ginseng, Eleutherococcus and Polyscias filicifolia.  The results indicate increased stressor activity of the PACS 

during administration of the adaptogens contradict views that the effect of adaptogens is connected with 

inhibition of the stressor response. The researchers proposed that the contradictory nature of the results could 

potentially be explained by the following grounds: 1) Function of the PACS was determined mainly on the basis 

of indirect parameters (weight of the adrenals, concentrations of ascorbic acid and cholesterol in the adrenals); 

2) Potentially more powerful stressors were used in previous experiments than in the present experiment; and 3) 

The response to stressors in the present experiment was tested at different time intervals from those used by 

other researchers.  Since the stress reaction is one of adaptation, its intensification by adaptogens could be 

regarded as enhancement of the body's ability to adapt.  One of the mechanisms of the action of adaptogens is 

thus their effect on the PACS, which stimulates the reaction to stress. 

  Nishibe, Kinoshita, Takeda, & Okano (1990) investigated the constituents of the stem bark, 

Acanthopanx senticosus HARMs (Ci Wu Jia), with the aim of isolating some biological active compounds.  

This paper described ten phenolic compounds isolated from the stem bark of Acanthopanx senticosus HARMs 
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(Ci Wu Jia) (Table 21) and the pharmacologic effects of the major compounds 2 and 4 in chronic-swimming-

stressed, 4 week male rats of SD-strain weighing 100-120g.   Acanthopanx senticosus’ 2 primary isolated 

compounds are: compounds 2 ( (+)-syringaresinol-di-O-B-D-glucoside) and 4 (chlorogenic acid).  Quantitative 

determination of the constituents in the aqueous extract by high-performance liquid chroma-tography (HPLC) 

showed that the major constituents were compounds 2 and 4 in common with those of the methanol extract.  

Therefore, the researchers investigated the exercise to fatigue times in Acanthopanx senticosus aqueous treated 

groups and in Acanthopanx senticosus’ isolated compounds 2 and 4 treated groups compared to controls 

receiving water.   

Table 21. Ten phenolic compounds were isolated from the  

stem bark of Acanthopanx senticosus (Ci Wu Jia) 

Isofraxidin (1), (+)-syringaresinol-di-O-B-D-glucoside (2), syringin (3), chlorogenic acid (4), isefraxidin-7-O-B-D-

glucoside (5), 2,6-dimethoxy-p-benzoquinone (6), (+)-pinoresinol-O-B-D-glucoside (7), (+)- syringaresinol-O-B-D-

glucoside (8), (+)-pinoresinolali-O-B-D-glllcoside (9) and (+)-medioresinol-di-O-B-D-glucoside (10).  

 

The Rats were divided randomly into 2 groups. 1ml of the aqueous solution of the aqueous extract (500mg/kg) 

or isolated compound 2 (50mg/kg) was orally given to rats of one group and 1 ml of water was given to rats of 

the control group every day at the same hour of the day.  During the test experiment, the aqueous extract, 

compound 2 or 4 were given to the rats 1 h before the swimming stress test.  Exercise time to exhaustion was 

established when the rats began to swim backwards, descended to the bottom, did not return to the surface 

within 12 seconds, or had no power to continue swimming.  For 25 days, the aqueous extract (500 mg/g/d)  

was orally administrated every day at the same hour of the day.  From the15th day after the first 

administration, the swimming stress test was given to the rats under the same conditions at the same hour 

of the day and continued for 6 trial times every other day.  The effect of the aqueous extract on the 

exercise time to exhaustion in the chronic-swimming-stressed rats was examined.  A significant difference 

was observed between the control group and the aqueous extract-treated group on and after the 4th trial 

time (the 21st day after the first administration) (P<0.05).  The aqueous extract group had longer exercise-

to-fatigue times compared to the controls. This result indicates that the aqueous extract of the stem bark 
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may protect rats from fatigue induced by chronic swimming stress.  The effect of compounds 2 and 4 on the 

exercise time to exhaustion in chronic swimming stressed rats was tested following this.  For 22days, 

compound 2 ((+)-syringaresinol) (50mg/kg/d) was orally was administrated every day at the same hour of the 

day.  From the 8th day after the first administration, the swimming stress was given to the rats and continued for 

8 trial times every other day.  A significant difference was observed between the control group and the 

compound 2-treated group on and after the 6th trial time (the 18th day after the first administration) (P<0.01).  

The compound-2 treated group had longer exercise-to-fatigue times compared to the controls. For 22d, 

compound 4 (chlorogenic acid)(50mg/kg/d) was orally administrated every day at the same hour of the day.  

From the 8th day after the first administration, the swimming stress was given to the rats and continued for 7 

trial times every other day.  No significant difference was observed between the control group and the 

compound 4-treated group.  This result indicates that compound-2 is the compound responsible for part of the 

pharmacologic effect the aqueous extract of the stem bark showed.  The results imply that the aqueous 

Acanthopanx senticosus extract and Acanthopanx senticosus’ isolated compound-2 are potentially able to 

prolong exercise times and reduce fatigue times suggesting they may play a role in supporting the adrenal 

response. 

Traditional Herbal Medicine and Fertility Support. 

 

  Ried & Stuart (2011) conducted a Cochrane Review to assess the effect of Traditional Chinese Herbal 

Medicine (CHM) in the management of female infertility and on pregnancy rates compared with Western 

Medical (WM) treatment.  The researchers compared approaches to diagnosis and treatment of infertility of two 

different medical systems (TCM versus WM).  The researchers searched the Medline and Cochrane databases 

and Google Scholar until February 2010 for abstracts in English of studies investigating infertility, menstrual 

health and Traditional Chinese Medicine (TCM). The researchers undertook meta-analyses of non-randomized 

and randomized controlled trials (RCTs) or cohort studies, and compared clinical pregnancy rates achieved with 

CHM versus WM drug treatment or in vitro fertilization (IVF).  Women of reproductive age with primary or 
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secondary infertility were included.  Infertility may have been associated with endometriosis, PCOS, 

amenorrhea, oligomenorrhea, dysmenorrhea, luteal phase defect, fallopian tube blockage, pelvic inflammation, 

hyperprolactinaemia, advanced maternal age, or unexplained infertility. This review excluded studies of male 

infertility.  Women who participated in the studies were between 18 and 45 years old, with a mean of 30 years.  

Infertility was experienced on average 4.5 years (range 1-20 years).  Chinese Herbal Medicine (CHM) treatment 

is defined as treatment with Chinese Herbs according to TCM pattern diagnosis (Cheng, 2010). The researchers 

included studies using CHM alone, or in combination with acupuncture (Acu) or Western Medicine (WM) in 

the form of drugs, surgery, or IVF. They excluded studies using acupuncture alone or TCM therapy (CHM ± 

Acu) in combination with assisted reproductive technologies (ART).  Four of the eight RCTs (randomized 

control trials) investigated the effect of CHM alone in comparison to WM medication.  Four RCTs compared 

CHM plus WM medication with WM treatment alone.  Ten cohort studies used CHM therapy alone. One 

combined CHM with acupuncture treatment, and two cohort studies combined CHM with either antibiotics, 

steroids or standard medication for hyper-prolactinaemia.  CHM alone or in combination with acupuncture was 

used in the treatment of infertility in the case studies. Treatment duration with CHM was on average 4 months 

in the RCTs and cohort studies, and 5-6 months in the case studies, ranging from one to 18 months for some 

individuals.  Dosages of herbs and or formulas used varied according to the study being reviewed.  Western 

Medical treatment consisted of ovulation induction drug therapy, surgery or IVF.  The control group in RCTs 

received WM pharmacological treatment only.  The variables measured were: pregnancy rates; assessment of 

the quality of the menstrual cycle; related common TCM pattern diagnosis in infertility to the quality of the 

menstrual cycle (color, consistency and flow of blood, frequency, BBT, and associated symptoms including 

pain), and tongue and pulse appearance.  Eight RCTs, 13 cohort studies, 3 case series and 6 case studies 

involving 1851 women with infertility were included in the systematic review.  Meta-analysis of RCTs 

suggested a 3.5 greater likelihood of achieving a pregnancy with CHM therapy over a 4-month period compared 

with WM drug therapy alone (odds ratio = 3.5, 95% CI: 2.3, 5.2, p < 0.0001, n = 1005). Mean (SD) pregnancy 
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rates were 60 ± 12.5% for CHM compared with 32 ± 10% using WM drug therapy.  Meta- analysis of selected 

cohort studies (n = 616 women) suggested a mean clinical pregnancy rate of 50% using CHM compared with 

IVF (30%) (p < 0.0001).  The meta-analysis suggests that management of female infertility with Chinese Herbal 

Medicine can improve pregnancy rates 2-fold (60%) within a 4 month period compared with 30% achieved with 

Western Medical fertility drug therapy or IVF over 12 months. Assessment of the quality of the menstrual 

cycle, integral to TCM diagnosis, appears to be fundamental to the successful treatment of female infertility 

with TCM.  However, available data did not allow meaningful direct comparison of specific interventions (e.g. 

a specific herbal formula versus a specific drug), due to fundamentally different diagnostic approaches. 

  Ushiroyama, Tsubokura, Ikeda, & Ueki (1995) conducted a non-controlled and non-randomized human 

clinical trial aimed at establishing the efficacy of Unkei-to (Wen Jing Tang) in patients with anovulatory cycles 

and to analyze the change of gonadotropin secretion in a pulsatile fashion by treatment with Unkei-to (Wen Jing 

Tang).  Seventy-five women (16 to 28 years old) with hypothalamic amenorrhea were studied after 

informed consent. Thirty-seven and thirty-eight women were diagnosed with Primary (1
st
) (delay of 

menarch until after age 16) and secondary or 2nd grade amenorrhea (cessation of menses in women who 

have previously menstruated but have not had a period in 6 months) after the administration of 

progestogen.  Criteria for inclusion of the patients in our studies were: (1) disappearance of menstruation > 

6 months before the study with no evidence of pregnancy; (2) low levels of estradiol and progesterone 

assayed in at least three different samples collected over a range of 60 days before the study; (3) plasma 

levels of cortisol, testosterone, thyroid stimulating hormone, and prolactin within the normal range; (4) 

normal computerized tomography of the sella turcica; and (5) no psychiatric disease. Presence of weight loss 

occurring in a range of 1 to 4 months before the disappearance of menstruation was observed in 23 patients. 

The weight of these patients was less than ideal body weight.  These reductions ranged between 11% and 

28%, with means of 22%.  Unkei-to extract (obtained from Tsumura Co. Ltd., Tokyo) is composed of 12 
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herbal drugs.  Unkei-to (Wen Jing Tang) with the dosages of herbal constituents used can be viewed in Table 

22. 

Table 22. Unkei-to (Wen Jing Tang Jia Wei): 

Evodia Fructus (Goshuyu) (Wu Zhu Yu) 1g, Cinnamoni Ramulus (Keihi)(Gui Zhi) 2g, Cinnamon bark (Keihi) (Rou 

Gui) 2,g, Angelica sinensis (Touki) (Dang Gui) 3g, Chuanxiong Rhizoma (Chuan Xiong) 2g, Paeoniae Radix 

(Shakuyaku) (Bai Shao/Shao Yao) 2g, Asini Corii Colla (Akyo) (E Jiao) 2g, Ophiopogonis Radix (Bakumonto) (Mai 

Men Dong) 4g, Moutan Cortex  (Botanpi) (Mu Dan Pi) 2g, Ginseng Radix (Ninjin) (Ren Shen) 2g, Glycyrrhizae Radix 

(Kanzo) (Gan Cao) 2g, Cnidium rhizome (Senkyu)(She chuang zi) 2g,  Zingiberis Rhizoma recens (Shokyo)(Sheng 

Jiang) 1g, Pinelliae Rhizoma Preaeparatum  (Hange) (Zhi Ban Xia) 4g  

 

Seventy-five patients were treated with Unkei-to after withdrawal bleeding at dosages of 7.5 gm per day 

for 10 weeks.  Blood samples were obtained at the beginning and after a10-week administration of Unkei-

to.  The researchers mentioned no use of controls or randomization in the trial.  Hormones evaluated were 

plasma concentrations of:  Follicle Stimulating Hormone (FSH) (mlU/ml), Luteinizing hormone (LH) 

(mlU/ml), and Estradiol (E2) (pg/mL).  Plasma FSH and LH concentrations were measured by established 

radioimmunometric assay with RIA kits (SPAC-S: Daiichi Isotope Lab. Tokyo, Japan).  This study 

showed that patients with amenorrhea tended to show not only reduced gonadotropin levels but also 

disappearing or low frequency, low amplitude patterns before treatment.  Unkei-to (Wen Jing Tang) (TJ-

106) induced significant increases of plasma follicle stimulating hormone level in the first grade (P < 0.05), 

second grade amenorrhea without weight loss (P < 0.05), and weight loss related to second grade amenorrhea 

(P < 0.01) in eight weeks of treatment, respectively.  Plasma estradiol level significantly increased 1.8 times in 

4 weeks of treatment with Unkei-to in first grade/primary amenorrhea (P < 0.01).  In second grade amenorrhea 

without weight loss and weight loss related second grade amenorrhea, plasma estradiol level significantly 

increased 2.9 times (P < 0.01) and 1.7 times (P < 0.05) in 8 weeks treatment.  On the other hand, the patterns 

of pulsatile secretion of follicle stimulating hormone and luteinizing hormone remarkably improved by the 

treatment with Unkei-to.  In the patients with second grade amenorrhea, follicles stimulating hormone and 

luteinizing hormone pulses appeared in 3 out of 13 (23.1%) and 6 out of 13 (46.2%) with the treatment of 

Unkei-to in 85% of whom no pulses had been observed before the treatment. Ovulation occurred in 62.2% 
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(23/37), 26.6% (4/15), and 21.7% (5/23) of the patients with first grade/primary amenorrhea, second grade 

amenorrhea without weight loss, and weight loss related second grade amenorrhea by the treatment with 

Unkei-to over 12 weeks of treatment.  Overall, Unkei-to induced ovulation in 42.7% (32/75) of anovulatory 

patients over 12 weeks of tx.  These results indicate that Unkei-to could potentially prove effective on 

improvement of gonadotropin pulsatile secretion in the treatment of anovulatory women. This suggests that 

Unkei-to may enhance the pituitary response to GnRH or improve the pulsatile secretion of GnRH, inducing 

normalization of the HPO (hypothalamic-pituitary-ovarian) axis in anovulatory patients. 

  Takahisa Ushiroyama, Hosotani, Yamashita, Yamashita, & Ueki (2003) aimed to (1) compare the 

efficacy of Unkei-to/Wen Jing Tang Jia Wei in hypo-functioning and hyper-functioning patients with 

anovulatory cycles; (2) to establish the efficacy of Unkei-to in hyper-functioning patients; and (3) analyze 

the changes in endocrinological status with Unkei- to treatment.  One hundred and fifty-seven women with 

hypothalamic amenorrhea (115 patients: hypo-functioning condition; 42 patients: hyper-functioning 

condition) were studied after informed consent. Of the women aged between 17 and 29 years, ninety-seven 

were diagnosed with first grade amenorrhea and sixty were diagnosed with second grade amenorrhea after 

administration of progesterone. The criteria for inclusion of patients in this study were: (1) disappearance 

of menstruation over 6 months before the study with no evidence of pregnancy; (2) low levels of estradiol 

and progesterone assayed in at least three different samples collected over a range of 60 days before the 

study; (3) plasma levels of cortisol, testosterone, thyroid stimulating hormone and prolactin within the 

normal range; (4) normal computerized tomography examination of the sella turcica; and (5) no 

psychiatric disease. Weight loss between 1 to 4 months before the disappearance of menstruation was 

observed in 47 patients. The weight of these patients was less than ideal body weight. These reductions 

ranged between 9.2% and 27.5%, with a mean of 22.5%.  Refer to (Table 22) for Unkei-to (Wen Jing Tang 

Jia wei) herbal constituents with corresponding dosages.  Herbal granules supplied by Tsumura 

Pharmaceutical Co. Ltd., Tokyo, Japan, were administered at a daily dose of 7.5g.  One hundred and fifty-
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seven patients were treated with Unkei-to after withdrawal bleeding. They received 7.5 g of extracted 

granules of Unkei-to each day (dissolved 2.5 g of the commercial preparation in 100 ml of hot water and 

taken 30 minutes before every meal, 3 times per day) for 12 weeks.  Blood samples of FSH, LH, and 

Estradiol (E2) were obtained at the beginning and after 4 and 8 weeks of administration of Unkei-to.  

Ovulation rate was assessed after 12 weeks of treatment.  Confirmation of ovulation was confirmed by the 

disappearance of developed follicles and elevation of basal body temperature from the start of 

administration of Unkei-to to 12 weeks of treatment.  Researchers made no mention of using control 

groups.  Eight weeks treatment with Unkei-to/Wen Jing Tang Jia Wei consistently induced a significant 

increase in plasma follicle stimulating hormone (FSH), luteinizing hormone (LH) and estradiol levels in 

hyper- (robust) and hypo- (asthenia) functioning patients with first- and second-grade amenorrhea see 

Tables 23 a, b, c.  

Table 23 a. Unkei-to (7.5 g /day) Increased FSH (mIU/ml) 

Hyperfunction Patients 1 Amonorrhea (n=31) 2 Amenorrhea (n=11) 

After 4 weeks of Unkei-to Tx P<0.05 NS 

After 8 weeks of Unkei-to Tx P<0.01 P<0.01 

Hypofunction Patients   

After 4 weeks of Unkei-to Tx P<0.001 P<0.01 

After 8 weeks of Unkei-to Tx P<0.001 P<0.001 
NS = Non-significant 

 

Table 23 b. Unkei-to (7.5 g /day) Increased LH (mIU/ml) 

Hyperfunction Patients 1 Amonorrhea 2 Amenorrhea 

After 4 weeks of Unkei-to Tx P<0.01 NS 

After 8 weeks of Unkei-to Tx P<0.001 P<0.01 

Hypofunction Patients   

After 4 weeks of Unkei-to Tx P<0.01 NS 

After 8 weeks of Unkei-to Tx P<0.001 P<0.001 
NS = Non-significant 

 

Table 23 c. Unkei-to (7.5 g /day) Increased E2 (pg/ml) 

Hyperfunction Patients 1 Amonorrhea 2 Amenorrhea 

After 4 weeks of Unkei-to Tx P<0.01 NS 

After 8 weeks of Unkei-to Tx P<0.001 P<0.01 

Hypofunction Patients   

After 4 weeks of Unkei-to Tx P<0.01 NS 

After 8 weeks of Unkei-to Tx P<0.001 P<0.01 
NS = Non-significant 
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The researchers observed no significant differences in the rate of change of these hormones between hyper 

and hypo-functioning patients. Ovulation occurred in 61.3% (hyper-functioning) and 66.7% (hypo-

functioning) of patients with first-grade amenorrhea, and in 27.3%(hyper-functioning) and 22.4% (hypo-

functioning) of patients with second-grade amenorrhea, with Unkei-to treatment. No significant difference 

was observed in the ovulation rate after an 8-week treatment with Unkei-to between hyper- and hypo-

functioning patients.  There were no significant differences in age, duration of amenorrhea, plasma LH or 

prolactin concentrations between the two groups. However, the researchers observed significant 

differences in BMI (p < 0.0001), plasma FSH (p < 0.01) and estradiol (p < 0.0001) concentrations between 

the hyper- and hypo-functioning groups after receiving treatment.  In this study, the researchers 

investigated the effects of Unkei-to on anovulatory hyper- and hypo- functioning patients. They also 

observed their increases in plasma FSH, LH and estradiol levels in an 8-week treatment, without 

significant differences between the groups. The researchers obtained ovulatory rates of 52.4% and 47.8%, 

respectively, in hyper- and hypo-functioning anovulatory patients treated with Unkei-to for 8 weeks, and 

observed no major complication or side effects.  These results indicate that Unkei-to may be effective in 

improving gonadotropin and estradiol secretion in the treatment of either hyper- or hypo-functioning 

anovulatory women. 

Since cyclic adenosine 3',5'-monophosphate (Cyclic AMP) is known to mediate the action of LH as 

a second messenger on gonadal steroid (Corpus Luteum) progesterone production (Niswender, Juengel, 

Silva, Rollyson, & McIntush, 2000), it is speculated that the ancient Chinese and Japanese herbal formula 

Tokishakuyakusan (TS) may stimulate progesterone production via an adenylate cyclase-cyclic AMP 

system.  Usuki (1988) conducted a study to clarify the effect of Tokishakuyakusan (TS) on cyclic AMP 

accumulation in ovarian tissue and progesterone production by the corpus luteum.  The Effect of 

Tokishakuyakusan (TS), aka, Dang Gui Shao Yao San (in Chinese pinyin) (Tangkuei and Peony Powder) on 

rat corpora lutea was examined in vivo and in vitro. Female rats of the Wistar-Imamichi strain were obtained 
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from the lmamichi Institute for Animal Reproduction (Saitama, Japan).  The number of rats use was not 

specified. 

Table 24. Tokishakuyakusan (TS)/Dang Gui Shao Yao San.  

Classic formula and dosages of herbal constituents:  

The animals were injected subcutaneously with 

20 IU of PMS (pregnant mare's serum 

gonadotropin) (distributed by Teikokuzoki Co., 

Ltd., Tokyo, Japan) and then with 40 IU of hCG (human chorionic gonadotropin) (distributed by 

Mochidaseiyaku Co., Ltd., Tokyo, Japan) 56 hours after the PMS injection to induce super-ovulated ovaries. 

The animals were injected intravenously with an extract of TS (0.02-200 µg in 0.2 ml  of  0.9%  NaCl)  7 days 

after the hCG administration.  The extract was obtained from Tsumura-Juntendo Co., Ltd. (Tokyo, Japan).  The 

control group received no treatment and the number of animals in the control group was not mentioned.  

Hormones evaluated were Progesterone, 17-OHP- (17-Hydroxy-progesterone) and 20-OHP 

(20Hydroxy-progesterone) concentrations in serum and in ovarian tissue; and Cyclic AMP accumulation in 

ovarian tissue.  Table 25 summarizes the effects of Tokishakuyakusan (TS) on progesterone production by the 

corpus luteum.  Table 26 Summarizes the effects of Tokishakuyakusan (TS) on cyclic AMP accumulation in 

ovarian tissue (pmol/mg protein). 

  

Dang Gui (Angelica sinensis Radix) 9, Bai Shao Yao 

(Paeoniae Radix) 48g, Fu Ling (Poria) 12, Bai Zhu 

(Atractylodis macrocephalae Rhizoma) 12, Ze Xie (Alismatis 

Rhizoma) 24, Chuan Xiong (Chuanciong Rhizoma) 24. 
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Table 25. Effects of Tokishakuyakusan (TS) on progesterone concentrations in serum (ng/ml) and ovarian tissue 

(ng/mg): 

Progesterone 

concentrations in 

serum (ng/ml)  

and ovarian tissue 

(ng/mg): 

20 and 200 µg of TS increased progesterone secretion in serum 60 minutes after the injection of TS, but 

the level decreased to low levels by 120-180 minutes following TS injection. The serum levels 60 

minutes after the injection of 20 and 200 µg of TS were significantly (p < 0.05 and p < 0.01, 

respectively) elevated from those before the injection and compared to the control, while the tissue 

levels showed no significant changes. 

 

17-OHP in serum 

(ng/ml) and ovarian 

tissue (ng/mg): 

The 17-OHP (17-Hydroxyprogesterone) concentrations in serum and ovarian tissue were also 

increased 60 minutes after treatment.   

20 and 200 µg of TS, significantly elevated the levels of17-OHP 0, 60, 120 and 180 minutes following 

the injection of TS  (p < 0.02, p < 0.01, p < 0.02 and p < 0.05, respectively) compared to the control 

group. 

 

20-OHP in serum 

(ng/ml) and ovarian 

tissue (ng/mg): 

In contrast, the 20-OHP concentrations in serum and ovarian tissue 60-180 minutes after the 

administration of 0.02-200 µg of TS showed no remarkable changes.   

 

20-200 µg of TS showed a significant increase in the serum and ovarian tissue levels of progesterone 

and 17-OHP (Table 25), good indicators of the luteotrophic action, 60 minutes after the injection of TS, 

but 20-OHP levels, also a good indicator of the luteotropic action, had no significant changes in serum 

or in ovarian tissue. The results indicate that TS may potentially possess a luteinizing action on the 

corpus luteum. 

Since cyclic AMP is known to be a second messenger in the action of gonadotropins on steroidogenesis 

(Niswender, et. al, 2000), a parallel in vitro incubation experiment was carried out to confirm the direct 

effect of TS on ovarian cyclic AMP accumulation.  Cyclic AMP accumulation in ovarian tissue was 

measured after intra-venous  administration of TS (Table 26). 

Table 26. Effects of Tokishakuyakusan (TS) on cyclic AMP accumulation in ovarian tissue (pmol/mg 
protein). 
Cyclic AMP 

accumulation in 

ovarian tissue (pmol/mg 

protein) 

 

20 and 200 µg of TS had significantly (p <0.001 and p < 0.001, respectively) 

stimulated cyclic AMP accumulation 10 minutes after the injection, being similar 

to the dose of TS which stimulated the production of progesterone and 17- OHP, 

but 120-180 minutes following injection of TS, cyclic AMP accumulation had 

decreased to a low level, while 0.02-2 µg of TS had no significant effects cyclic 

AMP accumulation in ovarian tissues.  
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In this study, TS stimulated steroidogenesis (Progesterone production) by the corpus luteam, induced by 

PMS and hCG.  In the incubation studies, TS increased cyclic AMP accumulation and progesterone 

secretion. These results suggest that Tokishakuyakusan (TS) potentially may stimulate the corpus luteum 

to produce progestins via the mediation of cyclic AMP. 

  Satoshi Usuki, Higa, & Soreya (2002) examined the effect of Tokishakuyakusan/ Dang Gui Shao Yao 

San (Tangkuei and Peony Powder), a Chinese herbal medicine (Table 24), in vivo, in women with luteal 

insufficiency and in women with normal menstrual cycles. Venous blood and urine were collected daily from 

seven female volunteers (mean age, 27 years; 21 to 28) with luteal insufficiency.  In order to examine any 

adverse effect of Tokishakuyakusan on normal hormonal levels and BBT, the same samples were collected 

from 27 fecund female volunteers with normal menstrual cycles (mean age, 27 years; 21 to 39 years) and 15 

dysmenorrheic fecund female volunteers, who received Tokishakuyakusan, with normal menstrual cycles and 

normal hormonal state (mean age, 27 years; 20 to 32 years). 

An Extract of pulverized Tokishakuyakusan (TS) = Dang Gui Shao Yao San (Tangkuei and Peony Powder) 

(Table 24.) was administered to the luteal insufficiency group (7 women), the dysmenorrheic group (15 women) 

and the comparison group (27 women) at a dosage of 7.5 mg/day, three times a day for more than three months. 

The Comparison group consisted of women with normal menstrual cycles treated with Tokishakuyakusan/Dang 

Gui Shao Yao San (Tangkuei and Peony Powder).  A Control group consisted of non-treated women.  The 

effects of Tokishakuyakusan on basal body temperature (BBT), estradiol and progesterone in the mid-luteal 

phase were examined in women with luteal insufficiency. Daily morning BBT was recorded immediately on 

awakening, before any activity was performed, for each woman.  Blood samples were serially obtained at 10:00 

am each day (one sample a day) during each menstrual stage (menstrual, follicular, ovulatory and luteal phase) 

and assayed for prolactin, follicle-stimulating hormone (FSH), luteinizing hormone (LH), progesterone, 17 –

hydroxy-progesterone (17-OHP), 4-androstenedione, testosterone, estrone, estradiol-17, active renin, 

angiotensin II and atrial natriuretic peptide (ANP).  At the same time, urinary samples were also drawn from the 
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same women by 24-hour collections for the hormones estrone, estradiol- 17 and LH assay.  Urinary 

pregnanediol, a final progesterone metabolite, was measured by means of gas-chromatography.  Luteal 

insufficiency was determined by daily measurement of basal body temperature and plasma progesterone levels.  

Luteal insufficiency was defined as plasma progesterone levels of less than 5 ng/ml throughout the luteal phase; 

and a BBT with a luteal phase lasting less than 8 days. The effects of Tokishakuyakusan on prolactin, 

gonadotropins, steroids, estrogens, pregnenediol, LH angiotensin II, ANP and renin levels (same variables 

measured in the Luteal insufficiency group) in the blood of women with normal menstrual cycles receiving and 

not receiving treatment were also studied.  Each value was expressed as mean ± SEM.  Student’s t-test and 

analysis of variance were used for statistical analysis and a p value of less than 0.05 was taken as significantly 

different.  Changes in plasma estradiol-17, progesterone and 17 –hydroxy-progesterone (17-OHP) levels in 

the mid-luteal phase of women with luteal insufficiency were significantly improved after Tokishakuyakusan 

treatment. Of the seven treated women, five (71.4%) showed a significant increase in estradiol-17 (P<0.05) 

during their follicular and mid-luteal phases and four (57.1%) showed a significant increase in 17 –hydroxy-

progesterone (17-OHP) and progesterone levels (P<0.05) during their mid-luteal phases.  An improvement in 

BBT (luteal phase > 12 days) was found, and the BBT was normalized and no clinical side effects were detected 

(data not shown).  There was no significant difference in the serial changes in the serum and urine hormone 

levels of Tokishakuyakusan-treated women with normal menstrual cycles compared with non-treated women 

with normal cycles (Usuki et al., 2000).  Tokishakuyakusan had no adverse effect on hormonal levels in either 

the blood or urine of women with normal menstrual cycles.  Furthermore, no other clinical side effects were 

detected.  These results suggest that Tokishakuyakusan may improve luteal insufficiency in women with a luteal 

phase defect, however future research is required in this investigation. 

 The author of this capstone felt compelled to mention the following two article abstracts, however, the 

articles in their entirety were not available in English.  Only the abstracts of these two articles were made 
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available in English.  If however, English translations were to be made available, further investigations into 

studying the articles and their respective research studies in their entirety may be warranted. 

  Dong Li (2008) investigated the preventative effect of Bushen Houxue Recipe (BSHXR) on 

auotimmune premature ovarian failure (POF) in mice.  Ovarian antigen was prepared with the ovarian tissue of 

female BALM/c mice.  The POF mice were treated with BSHXR after the first and third immunization. The 

authors listed the Bushen Houxue Recipe consisting of [Radix Rehmanniae (Sheng Di huang), Fructus Corni 

(Shan Zhu Yu), Radix Angelicae sinensis (Dang Gui), Radix Paeoniae Alba (Bai Shao), Herba Epimedii (Yin 

Yang Huo; Xian Ling Pi) and Radix Salviae Miltiorrhizase (Dan Shen) and “other ingredients”…].  Dosages 

administered to the mice was not mentioned. Levels of FSH, LH, E2 in peripheral blood was detected by 

enzyme linked immune-sorbent assay.  Lymphocyte infiltration appeared in the ovarian stroma of immunized 

POF mice.  The FSH, LH and E2 levels were evaluated and the E2 levels was significantly decreased (P<0.05) 

and the FSH and LH levels increased.  BSHXR could reduce the increased levels of FSH and LH, increase the 

levels of E2 and the number of growing and mature ovarian follicles (P<0.05).  The efficacy of early treatment 

was better than that of late treatment.  According to the researcher, this study demonstrated that BSHXR may 

have preventative effects on autoimmune POF and that BSHXR may potentially be able to recover ovarian 

function in POF mice by regulating the indiscriminate hormone levels.  The above was abstracted from an 

English abstract, while the rest of the article was in Chinese. 

  T Ushiroyama et al. (2001) investigated the treatment of anovulatory women with high plasma LH 

levels with the classic Chinese-Japanese herbal medicine Unkei-to (Wen Jing Tang).  A total of 100 patients 

with polycystic ovary syndrome (n = 38) or non-polycystic ovary syndrome (n = 62) were allocated randomly 

into two groups. Hormone levels (FSH, LH and estradiol), follicle growth and response to Unkei-to were 

compared for 52 subjects in the Unkei-to group with 48 subjects in the control group not receiving any 

treatment with Unkei-to (Wen Jing Tang).  Dosage of Uneki-to extract administered to participants were not 

provided in the abstract, however ingredients with dosages used in a study following this conducted by the same 
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authors can be viewed in Table 22.  Unkei-to induced significant decreases in plasma LH in polycystic ovary 

syndrome and non-polycystic ovary syndrome with high LH levels. Plasma estradiol levels increased 

significantly (43.5%) in eight weeks of treatment with Unkei-to. Significant development of the dominant 

follicle was also observed in patients treated with Unkei-to. When women suffering from ovulatory failure or 

irregular menstruation and having high plasma LH concentration were treated with Unkei-to for eight weeks, a 

reduction in the serum LH level of at least 1 SD from baseline was noted in 45.5% of polycystic ovary 

syndrome patients and in 80.0% of non-polycystic ovary syndrome patients. The mean rate of reduction of 

serum LH was 22.2 +/- 35.7% in polycystic ovary syndrome patients and 49.7 +/- 15.3% in non-polycystic 

ovary syndrome patients. This reduction was significant in the non-polycystic ovary syndrome patients (P = 

.030).   The rate of menstrual cycle improvement, including successful ovulation, was 50.0% in the polycystic 

ovary syndrome group and 60.0% in the non-polycystic ovary syndrome group, with no significant difference 

between the two groups.  The above was abstracted from an English abstract, while the rest of the article was in 

Japanese. 
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Chapter 3: Methods 

 

Upon receiving IRB approval in March 2014, a retrospective study was conducted using a systematic 

review in exploring the beneficial effects of Traditional Herbal Medicine (THM) on modulating the 

Neuroendocrine-Immune Axis and enhancing fertility potential in women diagnosed with Autoimmune 

Hypothyroid (Hashimoto’s Thyroiditis).  The systematic review only used studies and peer reviewed articles 

that were of public record and already de-identified.  Research and articles were compiled through online 

searches of medical journals through Pubmed, EBSCOHOST, WorldCat, Mendeley and Google scholar using 

the following key search terms: Herbs/Herbal formulas/Chinese Medicine/Herbal Medicine/Traditional Herbal 

Medicine AND: cytokines, immune modulation, Hashimoto’s thyroiditis, autoimmune thyroid disease, 

hypothyroid, anovulation, ovulation, infertility. The researcher excluded all articles older than 1978, reviews 

that did not conduct statistical analysis and non-peered reviewed articles.  The inclusion criteria consisted of: 

only peer-reviewed articles, articles in English and those that were human-control, animal-control, in vitro 

trials, or Cochrane reviews.  Inclusion criteria also included all search terms used, as well as, articles from all 

countries were considered.  Upon conducting the search which included reviewing over 200 articles and 

reviews, the search was narrowed and 65 articles were found.  After further filtering of the articles found and 

including only those that meet the researcher’s inclusion and exclusion criteria, the search concluded with 31 

articles chosen for the Capstone systematic review.  The researcher primarily utilized a desktop program called 

Mendeley to organize, categorize and abstract all articles found. Mendeley also served as an additional database 

for research and article searches.  Articles were organized into five different categories: Traditional Herbal 

Medicine (THM) and Immune modulation (14 articles); THM and Gut health (2 articles); THM and Thyroid 

support (6 articles + 1 article also used from ‘immune regulation’ category); THM and Adrenal support (4 

articles); and THM and Fertility Support (5 articles and 2 abstracts).  Articles were also organized into two 

tables: 1) summarizing each article including the study’s objective, it’s subjects, the intervention and controls 

used, the different variables measured, limitations and study outcomes; and 2) displaying the results for the 
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variables measured in each study including descriptions of all variables measured in each study.  A literature 

review analysis was conducted on these articles and the following outcomes and variables were measured 

among the articles: (Tables 27-30).  

Table 27. Thyroid Hormone and Other associated thyroid markers 

 

  

 Thyroid Hormone Panel: 

o TSH (Thyroid Stimulating Hormone), (F)T4 (Free Thyroxine), (F)T3 (Free Triiodothyronine), TT4 (Total T4); 

TT3(Total T3); rT3 (Reverse T3), T3U (Resin T3 Uptake), TBG(Thyroid-Binding Globulin), FTI (Free Thyroxine 

Index) 

 

 Thyroid Anti-body Markers: 

o Thyroid Peroxidase Anti-Body (TPO-Ab)  

o Anti-Thyroglobulin-Ab(TBG-AB)  

 

 Other Markers: 

o Hepatic LPO (Lipid Peroxidation) – Oxidative effects on the body 

o SOD (Superoxide dismutase) – Anti-Oxidant produced by body 

o CAT (Catalase) – Anti-Oxidant produced by body 
o Thyroid Iodide Uptake (TIU) 
o Thyroid Proteolytic Activity (TPA): Activity measured in terms of μg of tyrosine liberated/mg of thyroid tissue. 

o Thyroid Peroxidase Activity (TPase): Peroxidase catalyses oxidation of iodide and iodination of tyrosine residues 

of thyroglobulin. 
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Table 28. Immune Markers 

 

  

 Interleukins and TH-1/TH-2 Cytokines 

o IL-1 (α or β)– Pro-inflammatory interleukin released by antigen presenting cell (APC) to activate T-Helper 

cells (CD 4), activating either TH-1 or TH2 cytokine pathways. 

o TH-1 Cytokines: Il-2, Il-12, IFN-γ, TNF-α 

o TH-2 Cytokines: IL-4, IL-5, Il-6 IL-10, IL-13 

o TH-17 Cytokines: IL-6, IL-17, TNF-α, TGF- β 

 Promoted by IL-6 - TH-17 is T-cell activity related to the immunological destructiveness potential of 

TH-1 and TH-2 shifts.  The greater the TH-17 activity, the greater potential for immunological 

destruction is present. 

 

 Other Cytokines/Chemokines: Chemokines are said to be small peptides that are chemo-attractants for leukocyte 

subpopulations within local inflammation sites.  

o IP-10, MCP-1, MIP-1α , MIP-1β 

 Macrophage chemotactic protein-1 (MCP-1), macrophage inflammatory protein (MIP)-1α, MIP-1β, 

(IFN-γ)-inducible protein-10 (IP-10) 

 

 CD25: It is a type I trans-membrane protein present on activated T Cells and activated B cells, some thymocytes, myeloid 

precursoors and oligodendrocytes (forms myelin sheeths around neuron axons in CNS) that can act as a high-affinity 

receptor for IL-2 (Janeway, 2005) (Triplett et al., 2012).  

 

 CD69: is a human trans-membrane C-Type lectin protein.  The activation of T lymphocytes and Natural Killer (NK) 

Cells, both in vivo and in vitro, induces expression of CD69. This molecule, which appears to be the earliest inducible 

cell surface glycoprotein acquired during lymphoid activation, is involved in lymphocyte proliferation and functions as a 

signal-transmitting receptor in lymphocytes, including natural killer (NK) cells, and platelets (Cambiaggi et al., 1992).  

 

 ICOS & PD-1: Inducible co-stimulator (ICOS), a T cell specific co-stimulator; promotes the survival of effector memory 

CD4 T cells whereas programmed death-1  (PD-1), an inhibitory molecule, can induce apoptosis of memory CD4 T cells.  

 

 CD4 (T-Helper Cells)/CD8 (T-Suppressor Cells) Ratio-Panel 

o Consists of evaluation (% positive and absolute numbers) of total T cell (CD3), Helper cells (CD4), Suppressor 

cell (CD8), total B cells (CD19), CD4/CD8 ratio, and Natural Killer Cells (CD16, CD56). 

 

o CD4/CD8 ratio of 2 or >2: Indication that an active Antigen (organic compounds such as: food, mold, 

bacteria, chronic virus, or parasite) and or Hapten (Inorganic compounds such as: environmental chemicals or 

heavy metals) is promoting the autoimmune response in diseases such as Hashimoto’s Thyroiditis. 

 

o CD8 Cells – are also known as cytotoxic T Cells 

 

 MAP kinases (MAPK): are critical in immune and inflammatory process regulating the expression of a wide variety of 

cytokines including IL-2, IFN, IL-12, TNFα, IL-1β.  MAP kinase signals transduction pathways in mammalian cells 

which include the extracellular signal related kinase (ERK), c-jun N-terminal kinase (JNK/SAPK) and p38 MAP kinase. 

The presence of all the three kinases has been shown to play a critical role in the events leading to lymphocyte activation 

and production of inflammatory cytokines (Su et al., 1994)(Rao, 2001)(Kyriakis & Avruch, 2001)(Rao KM, Meighan T, 

2002)(Dong, Davis, & Flavell, 2002). 

 

 Nitric Oxide (NO) production and Inducible NO synthase mRNA expression (iNOS); NF-κB production: 

 Pro- inflammatory enzymes, which are responsible for elevated levels of NO and prostaglandins respectively, are well 

known key pro-inflammatory mediators. 

 NF-κB: iNOS is expressed in response to activation of nuclear factor κB (NF-κB) that is otherwise induced by various 

effectors, such as lipopolysaccharide (LPS).  Once NF-κB is phosphorylated, and activated, it initiates transcriptions of 

pro-inflammatory cytokines. 

 

 Thyroid Anti-body Markers: 

o Thyroid Peroxidase Anti-Body (TPO-Ab)  

o Anti-Thyroglobulin-Ab (TBG-AB)  
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Table 29. Female Reproductive Hormones and variables 
 

 Female Reproductive Hormone Panel: 

o FSH (D3) (3.5-12.5 mlU/ml), LH (D3)(2.4-12.6 mlU/ml), LH Surge (Mid-Cycle-24 to 48 hours before Ovulation) 

> 20 mIU/ml; Estradiol (D3) (12.5-166 pg/mL), Testosterone (D3) (6-86 ng/dl), Progesterone – P4 (D3) (< 1.5 

ng/ml), Progesterone – P4 (7 dpo) (> 15 ng/ml); Prolactin D3 < 24 ng/ml 

 

 Other variables measured: 

o Ovulation Rates 

o 17-Hydroxyprogesterone (17-OHP) – (S) Serum and in (O) Ovarian Tissue 

o Ovarian Progestin concentrations 

o Follicle Growth 

o Ovarian Cyclic AMP - Cyclic adenosine 3',5'-monophosphate (cyclic AMP) - Since cyclic AMP is known to be 

a second messenger in the action of gonadotropins on steroidogenesis, cyclic AMP accumulation in ovarian 

tissue is a variable. 

 

 

Table 30. Adrenal and Gut Variables 
 Adrenal Variables measured: 

o Pituiitary-adrenocortical system (PACS) assessed 

o Plasma Corticosterone (Cortisol) levels 

o Glucose (Glucose intolerance) 

o Gastric ulcerations 

o Sexual function 

o Cognitive Function  

o Immune Function 

o Mental depression 

o Tissue (Muscle) glycogen (“Rate of Glycogenolysis” – Conversion of stored muscle glycogen to glucose) 

o Adrenal cholesterol levels 

o Exercise time to exhaustion 
 

 Gut Health Variables measured: 

o Leukocyte adherence in postcapillary venule 

o Serum TNF-alpha, IL-10 

o Mucin content: Mucin localized in the different layers of rat gastric mucosa - Deep mucosa mucin content and 

Surface mucin content 

o Gastric Gland Length 

o Gastric Epithelial Cell Proliferation 

o Gastric ulcer lesion length 
 

 

A limitation found in the research was that the actual p values were not given in any of the articles found.  

However, statistical significance was still stated as p value ranges but the researchers and authors of the articles 

did not report actual p values. Because the raw data was not given, we could not calculate p values and verify 

statistical significance.  However, analysis of the data gathered was still conducted by looking at what 

percentages and number of studies in each category demonstrated significant influences and efficacy according 

to the p value ranges provided. 
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Chapter 4: Results 

 

 

Significant differences and changes found in the results of the studies were represented only by 

significant ranges for p values with a standard statistical significance of p<0.05, as actual p values were not 

provided in any of the studies. Because the raw data was not given, we could not calculate p values and verify 

statistical significance among the studies.  However, analysis of the data gathered was still conducted by 

looking at what percentages and number of studies in each category demonstrated significant influences and 

efficacy according to the p value ranges provided.  The normal statistical significance of P<0.05 is used 

throughout the review.  Also, all studies used similar animal models (Abstraction Table 1A-1E in appendix). 

Traditional Herbal Medicine (THM) and Immune Regulation.  Among the 31 articles that studied 

Traditional Herbal Medicine (THM) modulating the neuroendocrine-immune axis and enhancing fertility 

potential, 14 were chosen for the “THM and Immune Regulation” category.  Of the 14 “THM and Immune 

Regulation” articles reviewed, 8 in-vitro studies provided significant evidence of both Th-1 and Th-2 cytokine 

suppression and decreases in inflammatory mediators, cytokines and chemokines (reference Table 31 and 

Abstraction Table 1A and 2A in appendix).   
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Table 31. THM and Immune Regulation – 8 In-vitro studies - Results 

TH-1 Cytokines: 

 IL-1: 5 studies serum 

 IL-2: 1 study  serum; 2 studies  mRNA expression 

 IL-12: 1 study serum 

 IFN: 5 serum; 2  mRNA expression; 1 NC 

 TNF-: 5 serum 

TH-2 Cytokines: 

 IL-4: 1  serum; 1 mRNA expression 

 IL-5: 1serum & mRNA expression 

 IL-10: 1 serum; 1 serum & mRNA expression; 1 

NC 

 IL-13: 1serum & mRNA expression 

 IL-6: 3  serum & mRNA expression 

 

 

Other Cytokines, Chemokines and Inflammatory mediators, 

(cont): 

 

 Il-17: 1serum 

 IP-10: 1serum 

 MCP-1: 1serum 

 MIP-1α: 1serum 

 MIP-1β: 1serum 

 MAPK: 2serum 

 NO: 2serum 

 iNOS: 2serum 

 NFK: 1serum 

 CD3: 1serum 

 CD25: 1serum 

 CD69: 1serum 

 ICOS: 1serum 

 PD-1 1serum 

 (Significantly increased based on p value <0.05); ( Significantly decreased based on p value <0.05); NC (no change) 

 

Of the 14 “THM and Immune Regulation” articles reviewed, 6 animal-control studies provided significant 

evidence of Th-1 cytokine suppression by THM.  The cohort of animal studies reviewed, also demonstrated 

significant evidence of THM promoting the Th-2 cytokine (reference Table 32 and Abstraction Table 1A and 

2A in appendix). 

Table 32. THM and Immune Regulation:  6 Animal-control studies – Results. 

TH-1 Cytokines: 

 IL-2: 1 study NC 

 IL-12: 1 NC; 1 study serum; 1 study  mRNA 

expression. 

 IFN: 1serum; 2  mRNA expression; 2 NC; 3  

serum 

 TNF-: 1 serum 

TH-2 Cytokines: 

 IL-4: 4  serum; 1 mRNA expression 

 IL-10: 2  serum; 2 serum & mRNA expression; 1 NC 

 

 

Other Cytokines, Chemokines and Inflammatory mediators, 

(cont): 

 

 CD3: 1serum 

 CD4: 2serum 

 CD8: 1serum; 1  serum 

 CD4/CD8: 1serum 

 CD19: 1serum 

 TGF: 1  serum 

 

Thyroid Anti-bodies: 

 TPO-Ab: 1serum 

 TBG-Ab: 1serum 

 

 (Significantly increased based on p value <0.05); (Significantly decreased based on p value <0.05); NC (no change) 
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The eight In-vitro studies showed THM more predominantly suppressing the Th-1 and inflammatory cytokines 

and mediators with herbal formulas and single herbs such as: Yin Zhi Huang Tang and it’s chemical 

constituents; Boswellia serrate (Frankincense, Gum olibanum, Ru Xiang); S. hemiphyllum sulfated 

polysaccharide extract (SHSP)/Hai Zao; Gamcho-Sasim-Tang (GS-Tang); Liu Wei Di Huang Wan (LWDHW); 

Halofuginone derived from the Chinese herb Dichroa febrifuga (Chang Shan); Cordyceps CS-4; and 

Tanshinlactone A (C16 H12 O4; M.W. 268), a diterpenoid tanshinone compound from Salvia miltiorrhiza (Dan 

Shen) (Table 36 in appendices).  The animal control studies revealed a strong prevalence for THM promoting 

the Th-2, anti-inflammatory pathway and decreasing thyroid anti-bodies with herbal formulas and single herbs 

such as: Hachimi-jio-gan (Ba-Wei-Di-Huang-Wan/Jin Gui Shen Qi Wan), Sairei-to (Xiao Chai Hu Tang - 

Minor Bulpeurum Decocotion + Wu Ling San – Five Ingredient Powder with Poria), Yi-Fey Ruenn-Hou (YR) 

Tea, Ninjin-Youei-To (NYT: Ren-Shen-Yang-Rong-Tang), Gamgungtang  (GGT), and Modified Hai Zao Yuhu 

Decoction (MHYD) (Table 36 in appendices).  Combined, both the 8 in-vitro and 6 animal control studies in the 

“THM and Immune Regulation” category showed that the THM studied in the research articles demonstrated 

significant suppression of the Th-1 pathway and decreases in inflammatory cytokines, chemokines, mediators 

and anti-bodies, while at the same time promoting the production ofTh-2 cytokines as reported by the p value 

ranges in the articles. 

 Traditional Herbal Medicine (THM) and Gut Health.  Among the 31 articles that studied Traditional 

Herbal Medicine (THM) modulating the neuroendocrine-immune axis and enhancing fertility potential, 2 were 

chosen for the “THM and Gut health” category.  Both articles were animal-control studies.  Both articles 

demonstrated significant improvements in gastrointestinal lining health manifested in one article as increases in 

deep and surface mucin content promoted by Zingiberis Rhizoma (Sheng Jiang) and Glycyrrhizae Radix (Gan 

Cao), while the other article highlighted THM’s, (Aloe Vera’s) ability to increase gastric gland length, gastric 

epithelial cell proliferation and IL-10 production, a Th-2, anti-inflammatory cytokine.  Both articles also 

demonstrated significant decreases in gastric ulcer length by traditional herbal medicines, Aloe Vera, Zingiberis 
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Rhizoma (Sheng Jiang) and Glycyrrhizae Radix (Gan Cao), while one article showed significant decreases in 

leukocyte adherence in post-capillary venules and of INF-, a Th-1, inflammatory cytokine by Aloe Vera 

(Table 37, Abstraction 1E and Abstraction table 2E in appendix).   

Traditional Herbal Medicine (THM) and Thyroid Support.  Among the 31 articles that studied 

Traditional Herbal Medicine (THM) modulating the neuroendocrine-immune axis and enhancing fertility 

potential, seven were chosen for the “THM and Thyroid support” category.  One of these articles was also used 

in the “THM And immune modulation” category (Song et al., 2011).   All seven articles consisted of animal 

control studies.  Table 33 summarizes the “THM and thyroid studies” showing the number of studies 

possessing significant effects on the variables measured, established by the p value ranges provided in the 

research articles reviewed.  Reference Abstraction Tables 1B & 2B in the appendix which summarizes the 

effects of Traditional Herbal Medicine on Thyroid hormones, anti-bodies and other markers impacting thyroid 

health and Table 38 in appendices which summarizes single herbs/medicinals and traditional herbal formulas 

investigated in the “THM and Thyroid Support” category. 

.  . 
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Table 33.  Traditional Herbal Medicine and Thyroid support: 7 animal-control studies – results  

 Thyroid Hormone Panel: 

o TSH:  1 study  

o (F)T4 (Free T4): 1  (NS) 

o (F)T3 (Free T3): 1  

 

o TT4 (Total T4): 3 ; 1 ; 1 NC 

o TT3(Total T3): 4 ; 1  

o FTI (Free Thyroxine Index): 1 study  

 

 Thyroid Anti-body Markers: 

o Thyroid Peroxidase Anti-Body (TPO-Ab): 1 study  

 

o Anti-Thyroglobulin-Ab(TBG-AB): 1 study  

 

 Other Markers: 

o Hepatic LPO (Lipid Peroxidation-Oxidative effects on the body): 4 study  

 

o SOD (Superoxide dismutase - Anti-Oxidant produced by body): 3 study  

 

o CAT (Catalase- Anti-Oxidant produced by body): 3 study  

 

o Thyroid Iodide Uptake (TIU): 1  

 

o Thyroid Proteolytic Activity (TPA - Activity measured in terms of μg of tyrosine liberated/mg of thyroid tissue): 1  

 

o Thyroid Peroxidase Activity (TPase - Peroxidase catalyses oxidation of iodide and iodination of tyrosine residues of 

thyroglobulin): 1  

 
 (Significantly increased based on p value <0.05); (Significantly decreased based on p value <0.05); NC (no change); NS (Not-significant) 

 

Of the 6 animal-control studies, 3 demonstrated significant increases in total T4 (bound and free thyroxine) with 

herbs such as, Bacopa monnieri (200 mg/kg), Aegle marmelos (1.00 g/kg), Ashwagandha root and Bauhinia 

purpurea bark; 4 demonstrated significant increases in total T3 (bound and free triiodothyronine) with herbs 

such as, olive (Olea europaea) (OE), Gugulu (Commiphora mukul/Mo Yao), Ashwagandha root and Bauhinia 

purpurea bark; 1 article demonstrated significant decrease in TSH with the herb olive (Olea europaea) (OE); 4 

articles demonstrated significant decreases in hepatic lipid peroxidation (LPO) with herbs such as Gugulu 

(Commiphora mukul/Mo Yao), Ashwagandha root, Bacopa monnieri (200 mg/kg) and Aegle marmelos (1.00 

g/kg); 3 demonstrated significant increases in anti-oxidant activity in the form of increased production of anti-

oxidants, SOD (Superoxide dismutase) and CAT (Catalase) with herbs such as, Bauhinia purpurea bark, 

Ashwagandha root, Bacopa monnieri and Aegle marmelos; while 1 article demonstrated significant increases in 

thyroid proteolytic and thyroid peroxidase (TPO) activity by Z-guggulsterone, isolated from the oleo-resin of 
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Commiphora mukul/Mo Yao; and 1 article demonstrated significant decreases in thyroid anti-bodies  (TPO-Ab 

and TBG-Ab) by the herbal formula, Modified Hai Zao Yuhu Decoction (MHYD)  as reported by the p value 

ranges in the articles reviewed. Each of these individual herbs or herbal formulas were compared with controls 

and showed independent and significant improvements in the variables being measured. 

 Traditional Herbal Medicine (THM) and Adrenal Support.  Among the 31 articles that studied 

Traditional Herbal Medicine (THM) modulating the neuroendocrine-immune axis and enhancing fertility 

potential, four were chosen to be in the “THM and Adrenal support” category.  All four articles consisted of 

animal control studies.  Table 34 summarizes the “THM and adrenal studies” showing the number of studies 

possessing significant effects on the variables measured, established by the p value ranges provided in the 

research articles reviewed.  Reference Abstraction 1D and Abstraction Table 2D in the appendix, which 

summarizes the effects of Traditional Herbal Medicine on adrenal markers evaluated in the studies and Table 

39 in the appendix which summarizes single herbs/medicinals and traditional herbal formulas investigated in the 

“THM and Adrenal Support” category. 

 

  



Infertility and Autoimmune Hypothyroid (Hashimoto’s Thyroiditis): Neuroendocrine-Immune modulation 

and fertility support utilizing Traditional Herbal Medicine (THM). 

 

93 

Table 34.  Traditional Herbal Medicine and Adrenal support: 4 animal-control studies – results 
 Adrenal Variables measured: 

o Pituitary-adrenocortical system (PACS) assessed: 1 study  

 

o Plasma Corticosterone (Cortisol) levels (g/dl), (g%): 1 study ; 1 study  

 

o Glucose (Glucose intolerance/Insulin Resistance) (mg%): 1 study  

 

o Gastric ulcerations (Incidence, # and severity): 1 study  

 

o Sexual function: 1 study  

 

o Cognitive Function: 1 study  

 

o Immune Function: 1 study  

 

o Tissue (Muscle) glycogen (mg/g) (“Rate of Glycogenolysis” – Conversion of stored muscle glycogen to glucose): 1 study  

 

o Adrenal cholesterol levels (mg/100mg): 1 study  

 

o Exercise time to exhaustion: 1 study  

 

 (Significantly increased based on p value <0.05); (Significantly decreased based on p value <0.05); NC (no change) 

 

 

Of the 4 THM and adrenal studies, significant increases in PACS (assessed by basal blood corticosterone 

concentrations g%), adrenal cortisol levels (g/dl and g%), adrenal cholesterol levels (mg/100mg), muscle 

glycogen, exercise time to exhaustion, sexual behavior, cognitive function and overall anti-stress activity, as 

indicated by p value ranges provided by the studies, were the result of single herbs such as, Panax ginseng root, 

Polyscias filicifolia, Eleutherococcus (Siberian Ginseng; Ci Wu Jia) and Ashwaganda (Withania somnifera).  

Of the 4 THM and adrenal studies, significant decreases (as indicated by p value ranges provided by the studies) 

in serum cortisol, insulin resistance (glucose intolerance) and in gastric ulcer number, severity and incidence 

were the result of single herbs such as, Panax ginseng root and Ashwaganda (Withania somnifera).  Each of 

these individual herbs or herbal formulas were compared with controls and showed independent and significant 

improvements in the variables being measured.  The influence of the above herbal therapy on the adrenal 

markers in the four studies reviewed, demonstrated the potential ability for herbs such as Panax ginseng root 
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and Ashwaganda (Withania somnifera), Polyscias filicifolia, and Eleutherococcus (Siberian Ginseng; Ci Wu 

Jia) to positively and beneficially influence healthy adrenal function. 

Traditional Herbal Medicine (THM) and Fertility Support.  Among the 31 articles that studied 

Traditional Herbal Medicine (THM) modulating the neuroendocrine-immune axis and enhancing fertility 

potential, 5 were chosen to be in the “THM and Fertility support” category.  The five articles consisted of one 

Cochrane review, two human observational, non-randomized, non-control trials, one non-randomized human 

control trial and one animal control trial.  Table 35 summarizes the “THM and Fertility support studies” 

showing the number of studies possessing significant effects on the variables measured, established by the p 

value ranges provided in the research articles reviewed.  Reference Abstraction 1C and Abstraction Table 2C 

in the appendix, which summarizes the effects of Traditional Herbal Medicine on fertility markers evaluated in 

the studies. 
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Table 35. THM and Fertility Support 
Female Reproductive 

Hormone Panel: 

Human 

Observation/non-

control/non-

randomized (2) + 1 

abstract 

Human Control-

non-randomized (1) 

Animal Control (1) Cochrane Review (1) Randomized-

Controlled 

Human (1 

abstract) 

FSH (D3) (mlU/ml) 2  ( in 2 studies) 

1( in one 

abstracts) 

_____________ _____________ _____________ 1( in one 

abstract) 

LH (D3)(mlU/ml) 2 ( in 2 studies) 

1( in one 

abstract) 

_____________ _____________ _____________ 1( in one 

abstract) 

LH Surge (Mid-Cycle-24 to 

48 hours before Ovulation) 

(mIU/ml) 

_____________ 1  ( in 1 study) 

 

_____________ _____________ ______ 

Estradiol (D3) (pg/mL) 2 ( in 2 studies) 

 

_____________ _____________ _____________ ______ 

Progesterone – P4 (D3) 

(ng/ml) 
_____________ 1  ( in 1 study) 

 

1  ( in 1 study) 

 

_____________ ______ 

Progesterone – P4 (7 dpo) 

(ng/ml) 
_____________ 1  ( in 1 study) 

 

_____________ _____________ ______ 

17-Hydroxyprogesterone 

(17-OHP) – (S) Serum 

_____________ 1  ( in 1 study) 

– 7 dpo 

 

1  ( in 1 study) 

 

_____________ ______ 

17-Hydroxyprogesterone 

(17-OHP) - (O) Ovarian 

Tissue 

_____________ ____________ 1  ( in 1 study) 

 

_____________ ______ 

Ovarian Progestin 
concentrations 

_____________ ____________ 1  ( in 1 study) 

 

_____________ ______ 

Ovarian Cyclic AMP – 

[Cyclic adenosine 3',5'-

monophosphate (cyclic 

AMP) 

_____________ ____________ 1  ( in 1 study) 

 

_____________ ______ 

Follicle Growth: 1 ( in one 

abstract) 

____________ ____________ 

 
_____________ 1 ( in one 

abstract) 

Ovulation Rates 2(in two studies) 1  ( in 1 study)   

 

______ 

BBT _____________ 1  ( in 1 study) – 

“improved” 

____________ _____________ ______ 

Pregnancy Rates _____________ ____________ ____________ 1  ( in 1 study) 

 

______ 

 (Significantly increased based on p value <0.05); (Significantly decreased based on p value <0.05); NC (no change); NS (Not-significant); dpo = 

days past ovulation 

 

 

Of the 5 studies and 2 abstracts reviewed in the THM and Fertility support category, both of the two human 

observational/non-controlled/non-randomized trials and the one abstract (also a human observational/non-

controlled/non-randomized trial), demonstrated what the studies reported as significant effects on fertility 

markers such as, FSH, LH, estradiol, ovulation rates, and follicle growth, reported by the p value ranges 

provided in the studies.  Both of the human observational/non-controlled/non-randomized trials showed a 
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significant increase in FSH (mlU/ml), LH (mlU/ml), estradiol (pg/ml) and ovulation rates in primary and 

secondary amenorrhea patients, while the one abstract (also a human observational/non-controlled/non-

randomized trial) and the other abstract (a human, randomized control study), showed decreases in FSH 

(mlU/ml) and LH (mlU/ml) and increases in follicle growth according to the p value ranges given in the studies 

and abstract with single herbs and formulas such as: Unkei-to (Wen Jing Tang) and Bushen Houxue Recipe 

consisting of [Radix Rehmanniae (Sheng Di huang), Fructus Corni (Shan Zhu Yu), Radix Angelicae sinensis 

(Dang Gui), Radix Paeoniae Alba (Bai Shao), Herba Epimedii (Yin Yang Huo; Xian Ling Pi) and Radix 

Salviae Miltiorrhizase (Dan Shen) and “other ingredients”…] (Table 40 in appendices).  The human-controlled, 

non-randomized trial showed significant increases in the LH surge (Mid-Cycle-24 to 48 hours before Ovulation) 

(mIU/ml), day 3 progesterone (ng/ml), progesterone (7 dpo) (ng/ml), 17-Hydroxy-progesterone (17-OHP) 

(serum) (7 dpo), ovulation rates and improved BBT charts using the ancient Japanese and Chinese herbal 

formula, Tokishakuyakusan (TS) = Dang Gui Shao Yao San (Tangkuei and Peony Powder).  The animal 

control trial showed increases in day 3 progesterone (ng/ml), 17-Hydroxy-progesterone (17-OHP) (serum) 

(7 dpo), 17-Hydroxyprogesterone (17-OHP) (ovarian tissue), ovarian progestin concentrations, and 

ovarian cyclic AMP [Cyclic adenosine 3',5'-monophosphate (cyclic AMP) using the ancient Japanese and 

Chinese herbal formula, Tokishakuyakusan (TS) = Dang Gui Shao Yao San (Tangkuei and Peony Powder).  

The meta-analysis of the RCTs in the Cochrane review suggested a 3.5 times greater likelihood of achieving a 

pregnancy with Chinese Herbal Medicine (CHM) therapy over a 4-month period compared with WM drug 

therapy alone (odds ratio = 3.5, 95% CI: 2.3-5.2, p < 0.0001, n = 1005). The mean (SD) pregnancy rates were 

60 ± 12.5% for CHM compared with 32 ± 10% using WM drug therapy.  The meta- analysis of selected cohort 

studies in the Cochrane review (n = 616 women) suggested a mean clinical pregnancy rate of 50% using CHM 

compared with IVF (30%) (p < 0.0001).  The Randomized-controlled human trial in which only the abstract 

was available in English, showed the mean rate of reduction of serum LH to be 22.2 +/- 35.7% in polycystic 

ovary syndrome patients and 49.7 +/- 15.3% in non-polycystic ovary syndrome patients following 
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administration of the classic Japanese and Chinese herbal formula, Unkei-to (Wen Jing Tang).  This decrease 

was significant in the non-polycystic ovary syndrome patients as demonstrated by the significant p value 

provided in the abstract of the study (P = .030).  As a whole, the five articles and two abstracts reviewed, 

showed promising and potentially significant results in the improvement of fertility markers with THM.  
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Chapter 5: Discussion 

 

This retrospective systematic review investigated specifically how THM modulates the neuroendocrine-

immune system and dampens the immune destruction of thyroid tissue leading to suboptimal thyroid function, 

creating an environment for poor reproductive function.  The efficacy of THM in affecting and enhancing 

regulation of the neuroendocorine-immune system, as well as, optimizing fertility potential and thyroid gland 

function was examined in this systematic review. 

After a thorough review and analysis of the studies, our hypothesis was correct in that THM shows a 

potentially significant improvement in outcomes for patients with Hashimoto’s Thyroiditis also dealing with 

infertility by significantly influencing the neuroendocrine-immune axis as evidenced in this systematic review.  

5 of the 6 THM and Thyroid support studies showed increases in T3 andT4, which correlates with 

improved thyroid function in previous studies with hypothyroid and Hashimoto’s patients undergoing thyroid 

hormone replacement (Gärtner, 2009).  Of the studies investigating traditional herbal medicine and thyroid 

support, aqueous extract of olive (Olea europaea) (OE) leaf was able to significantly decrease TSH and 

increase T3 levels. Therefore, the aqueous extract of the olive leaf could have exhibited a stimulatory influence 

on the 5’deiodinase enzyme thus increasing the peripheral conversion of T4 to T3.  Bacopa monnieri, and Aegle 

marmelos leaf extracts were both able to significantly increase T4 levels, SOD and CAT levels, and 

significantly decrease hepatic LPO levels compared to the controls in the animal study, while Aegle marmelos 

leaf extract significantly decreased T3 levels and Aloe vera leaf extracts significantly decreased both T3 and T4 

levels compared to the controls.  It appears that the plant extract B. monnieri, might be stimulating the synthesis 

and/or release of T4 directly at the glandular level but not through the peripheral conversion of T4 to T3. Thus, 

A. marmelos and A. vera may be used in the regulation of hyper-thyroidism, while B. monnieri may be used in 

hypothyroidism, suggesting it’s thyroid stimulating role and it’s potential use as a thyroid-stimulating drug.  

Gugulu (Commiphora mukul/Mo Yao) extract demonstrated the ability to significantly increase TT3 levels 

while significantly decreasing hepatic LPO compared to controls suggesting that the herb might have stimulated 
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T3 synthesis, by augmenting the extra-thyroidal conversion of T4 to T3.  Because a concomitant and significant 

decrease in hepatic LPO in the Gugulu treated group as compared to the control was also noticed, this suggests 

that Gugulu’s induced increase in T3 concentration was LPO mediated.  The researchers suspect that the anti-

oxidative activity of the plant extract most probably decreased the hepatic LPO, which in turn enhanced the 

production of T3 by the liver, which is considered a major site of T3 generation.  Two studies investigating 

Withania somnifera (Ashwaganda) root, demonstrated increased TT4 and TT3 concentrations compared to the 

controls, as well as, significantly increased SOD and CAT levels, while simultaneously decreasing hepatic LPO.  

Bauhinia purpurea bark extract co-studied in one of the articles with Withania somnifera (Ashwaganda) root, 

also demonstrated increased TT4 and TT3 concentrations compared to the control, as well as, significantly 

increased SOD and CAT levels.  Because Bauhinia extract could significantly increase the T3 concentration, 

the plant extract may have a major role in peripheral conversion of T4 into T3.  A ketosteroid, Z-guggulsterone, 

isolated from the oleo-resin of Commiphora mukul/Mo Yao, significantly increased both thyroid proteolytic and 

thyroid peroxidase activity, both of which are involved in the biosynthesis and release of thyroid hormones.  

Processes that damage the cell membrane integrity, such as hepatic LPO, can interfere with signal transduction, 

molecular recognition and transport, maintenance of membrane potential or cellular metabolism and thus have 

the potential to either initiate disease or impair cellular functions (Halliwell & Gutteridge, 1999).  Initiation of 

LPO is solely carried out by free radicals causing cell injury (Z. W. Yu & Quinn, 1994) and SOD and CAT 

enzymes are important scavengers of these free radicals that protect the cell from lipid peroxidation.  Thus, the 

abilities for the above herbs to decrease hepatic LPO and increase SOD and CAT activities are important factors 

to consider especially with disordered immune systems seen in conditions like Hahsimoto’s thyroidits where 

cellular damage is being caused by an overactive immune response.  However, since thyroid hormones are 

proteins and anabolic in nature (Hall, 2010) the increased activity of anti-oxidative enzymes may be the 

secondary effects of the plant extract induced increase in T4 concentrations.  
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All of the herbal remedies studied in the THM and Immune regulation category demonstrated the ability 

to significantly decrease Th-1 cytokines and the inflammatory pathway and or increase Th-2 cytokines, the anti-

inflammatory pathway.  Yin Zhi Huang Tang (YZH) significantly decreased Th-1 cytokines (IL-1, IL-2, IFN-, 

IL-6 and CD3) compared to the controls.  Hachimi-jio-gan (Ba Wei Di Huang Wan, aka – Jin Gui Shen Qi 

Wan) significantly decreased Th-1 cytokines (mRNA IL-2, IFN-, TNF-, IL-6, CD3, CD4, CD8) compared to 

the controls.  Extract of Boswellia serrate (Frankincense, Gum olibanum, Ru Xiang) significantly decreased 

Th-1 cytokines (IL-1, IL-12, IFN-, TNF-) and increased Th-2 cytokines (IL-10, IL-4) compared to the 

controls.  S. hemiphyllum sulfated polysaccharide extract (SHSP) (Hai Zao) demonstrated the ability to 

significantly increase Th-1 cytokines (IL-1, IL-6, TNF-) compared to the controls.  The combined herbal 

formulas, “Xiao Chai Hu Tang” + “Wu Ling San” referred to as “Sairei-to” in Japanese Kampo herbal 

medicine, was also able to significantly decrease Th-1 cytokines (mRNA IFN-) and the CD4/C8 ratio while 

significantly increasing the Th-2 cytokine IL-4 compared to the controls.  The herbal formula, Gamcho-Sasim-

Tang (GS-Tang), significantly decreased Th-1 cytokines (IL-1, IFN-, TNF-) compared to controls, while both 

herbal formulas, Yi-Fey Ruenn-Hou (YR) Tea and Ninjin-Youei-To (NYT: Ren Shen Yang Rong Tang) 

significantly increased Th-2 cytokines (IL-4 and Il-10) and the Th-1 cytokine, IFN-.  The increase in the Th-1 

cytokine, IFN-, was thought to be due to increased production of Th-2 cytokines eliciting more production of 

the IFN-, at higher doses of the formulas.  The herbal formula Gamgungtang GGT suppressed experimental 

autoimmune thyroiditis (EAT) in mice evidenced by significant increases in mRNA expressions of Th-2 cytokines  (IL-4, 

Il-10) while simultaneously significantly decreasing the mRNA expression of Th-1 cytokines (IL-2 and IFN-).  

Furthermore, the classic Chinese herbal formula, Liu Wei Di Huang Wan showed significant decreases in serum 

and mRNA expressions of both Th-1 (IL-2 and IFN-) and Th-2 cytokines (IL-4, IL-5, IL-10, IL-13).  The 

herbal formula, Liu Wei Di Huang Wan and it’s various modifications, is an effective and widely utilized 

formula in the treatment of female infertility, so the fact that this formula also has the potential to down regulate 
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especially, the Th-1 pathway holds importance for Hashimoto’s patients also dealing with the diagnosis of 

infertility.  Modified Hai Zao Yuhu Decoction (MHYD), was able to significantly decrease TPO-Ab and TBG-Ab 

compared to the controls but the formula also significantly decreased T4 and T3 levels compared to the controls.  Two of 

the herbal constituents in MHYD, S. fusiforme (Hai Zao) and Radix Glycyrrhiza (Gan Cao) are considered to be 

responsible for the decrease of serum TgAb, TPOAb.  Halofuginone, a synthetic halogenated derivative of 

febrifugine and natural quinazolinone alkaloid which can be found in the Chinese herb Dichroa febrifuga 

(Chang Shan), was able to significantly inhibit TH17 differentiation which in turn, also down-regulates the Th-

1 inflammatory pathway.  Two single herbs, Cordyceps  (CS-4) and Tanshinlactone A (TA) purified from 

Salvia miltiorrhiza (Dan Shen), were both able to significantly decrease the Th-1 pathway compared to the 

controls with Cordyceps  (CS-4) inhibiting TNF-, IL-1 and CD4 and Tanshinlactone A (TA) inhibiting serum 

and mRNA expression of IL-2 and IFN-.  In looking closer at two of the above mentioned formulas, the 

study conducted by Furuya, Kawakita, & Nomoto (2001) showed that Hachimi-jio-gan (HMG) (Jin Gui 

Shen Qi Wan) in mice models suppressed the Th1 pathway and other inflammatory markers tending 

toward the Th1 pathway while at the same time, significantly promoting Th2 cytokine mRNA expression.  

Ito et al. (2002) demonstrated in mice models Sairei-to’s (Xiao Chai Hu Tang + Wu Ling San) ability to 

also decrease Th1 cytokines while increasing Th2 cytokines.  Both of these formulas provide the necessary 

immune modulation required in managing Th1 dominant immune disorders such as Hashimoto’s. 

Something interesting to note is that the same ingredients between Sairei-to (Xiao Chai Hu Tang + Wu 

Ling San) and HMG (Jin Gui Shen Qi Wan) are Cinnamomi cortex (Gui Zhi) and Alismatis rhizome (Ze 

Xie).  Future research into how these two herbs together impact immune markers might be worth 

investigation considering they are the common factor between theses two formulations which have 

demonstrated significant effects on immune modulation in Th1 dominant mice models.  Overall, the single 

herbal medicinals, as well as, the herbal formulas have demonstrated a significant ability to suppress the Th-1 

pathway while promoting the Th-2 pathway.   
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A powerful duo of herbs found in this research, which was very specific to the needs of the Hashimoto’s 

patient, was Boswellia/Ru Xiang and Gugulu (Commiphora mukul)/Myrrh/Mo Yao.  According to the in-vitro 

and animal studies investigated in this thesis, Boswellia/Ru Xiang, aka, Frankincense and Gugulu (Commiphora 

mukul)/Myrrh/Mo Yao, are capable of suppressing the TH1 pathway, while promoting the TH2 pathway 

(Boswellia), and increase Total T3, TPO (Gugulu), while decreasing hepatic LPO (lipid peroxidation) (Gugulu).  

This is theoretically the primary and underlying endocrine-immune support a Hashimoto’s patient technically 

requires.  Interestingly, this duo is not a new finding to the Chinese Medical community.  This famous “Dui 

Yao” (Classical herbal pairings) promotes blood circulation throughout the body and decreases swelling and 

pain from the Chinese Medical perspective (Sionneau, 1997).  According to the above research, this famous 

herbal pairing is capable of immune modulation and thyroid support while from the Chinese Medical 

perspective is also often utilized in female infertility and gynecologic disorders such as irregular menses, 

dysmenorrhea and amenorrhea, as well as, for glandular swellings (Sionneau, 1997).  The herbal formula, 

“Modified Hai Zao Yu Hu Decocotion” investigated in this review would also compliment the above herbal 

pairing in it’s ability to further potentiate the immune modulation seen with Boswellia/Ru Xiang and Gugulu 

(Commiphora mukul)/Myrrh/Mo Yao.  According to the animal study investigating Modified Hai Zao Yu Hu 

Decocotion (Song et al., 2011), this formula has the ability to decrease TPO Ab (Thyroid Peroxidase anti-body), 

TBG Ab (Thyroglobulin Anti-body), and TRAIL (TNF-related apoptosis inducing ligand), but also T4 and T3.   

Further research investigating the comparative effectiveness between THM, such as this famous pairing of 

herbs (including optimal dosage ranges), with western medical approaches using human RCTs would be a 

promising next step in validating the effectiveness THM has in improving immune and thyroid markers as 

demonstrated by the above in-vitro and animal studies. 

 

According to Chinese medical theory, the single herbs and formulas studied in the immune modulation 

category primarily belong to the categories of: yin tonifying, yang and or qi tonifying, heat-damp and phlegm 
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clearing, and qi and blood invigorating.  Autoimmune disorders are characterized by inflammation, lymphocyte 

infiltration, cellular apoptosis and inhibited circulation. While there are some Chinese Medical concepts that are 

not easily translated into the western paradigm, there are several similarities and correlations between the two 

theories with really only semantics separating the two paradigms when it comes to describing autoimmune 

issues.  Chinese Medical theory states that in order to maintain efficient and healthy immunity, good overall 

health and normal physiologic function, the body requires sufficient reserves of “yin”, which must also be in 

balance with the “yang” stores of the body, as yin and yang are interdependent and mutually engendering.  The 

ratios of yin and yang in our bodies are in a constant state of flux with waxing and waning levels of both, like a 

sea-saw. When one is deficient, the other is in relative excess.  There can also be an “excess” amount of yin or 

yang overpowering its opposite counterpart.  Hou, et al (2011) explains that yin refers to “formed substances”, 

such as organs, cells, body tissues/connective tissues, and body fluids that are visible, tangible and measurable 

things.  While Yang refers to the physiologic function of those visible, tangible, measurable, “formed bodily 

substances” such as the ability of hydrochloric acid (HCL) and enzymes to digest food in the stomach or the 

function of thyroxine produced by the thyroid gland in regulating metabolism(p.14).  Physiologic function 

(Yang) is based on substance (Yin) and without yin-substance, there is no source to draw upon for function 

(yang).  Without physiologic function (yang), yin substance is nothing more than inanimate matter.  If the 

balance of yin and yang within the body is lost, causing yin and yang to separate and exist apart from one 

another, they become incapable of aiding and assisting one another, and life ceases to go one.  Hou, et al (2011) 

describes how yin deficiency plays a central role in autoimmune disease because a yin deficiency will effects 

cells negatively, leading to tissue degeneration, programmed cell death (apoptosis), qi and yang deficiency, as 

well as, blood stasis. (P.14).  Yin deficiency also increases the body’s susceptibility to pathogenic factors.  Hou, 

et al (2011) goes onto to explain the patho-mechanisms behind the development, origination and evolution of 

autoimmune diseases from the Chinese Medical perspective.  Hou, et al. (2011) describes how if Yin becomes 

deficient and damaged for any reason, the vital Qi or Zheng Qi will too become deficient because yin substance 
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is the foundation from which qi is formed and is the basic substance of life (p.14).  Hou, et al (2011) explains 

that Zheng Qi, aka, “vital qi”, represents the energy of the body and the function of the organs (p.14).  For 

example, in regards to the thyroid, if thyroid cells are destroyed, the thyroid is unable to produce thyroxine and 

the person will present with fatigue, an inability to stay warm with an aversion to cold, difficulty loosing weight 

or weight gain, water retention, etc.  Chinese Medicine differentiates these signs and symptoms into what is 

referred to as, “Qi and Yang deficiency”, even though at the root is an underlying yin deficiency.  Hou, et al 

(2011) also reminds us that yin deficiency will also often simultaneously cause other physiological changes and 

developments such as qi, blood and yang deficiencies.  These pathological changes are at the cellular level and 

as different cells, tissues and organs become damaged, different pathologies will present with different signs 

and symptoms.  The forefathers of Chinese Medicine instructed us to “treat tenacious diseases by removing 

blood stasis; and to treat stubborn illness by eliminating phlegm”(Cheng, 2010).  This is referring to blood 

stasis and phlegm as pathological products resulting from cellular damage and/or pathological change (Hou, 

2011).  The concept of cellular apoptosis, aka, programmed cell death or cellular lysis may be able to explain 

Chinese Medicine’s description of “Yin Deficiency”, because “yin substances” include cells (Cheng, 2010).  

Hou, et al (2011) goes onto explain how apoptosis releases cytokines that trigger immune cells to engulf 

fragments of the apoptotic cells, causing the formation of inflammation and heat sensations, which Chinese 

Medicine refers to as “heat” or “toxic heat”.  Apoptosis is a physiological mechanism that is ongoing and occurs 

at an impressive rate and used to maintain the tissues at a normal size and function and resembles the way in 

which Chinese Medicine describes how the body maintains it’s balance of yin and yang.  When the number of 

apoptotic tissues are in balance with the number of naturally growing tissues, the body is in a state of 

homeostatic balance and is healthy.  However, when the frequency of apoptosis is occurring at a greater rate 

than cellular growth, degeneration within the body begins and when this process begins to progress beyond the 

body’s tolerance levels, the process may indeed trigger the development of autoimmune diseases via a 

breakdown in apoptosis-related signaling mechanisms (Hou, 2011).  Hou, et al (2011) explains that there is 
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increasing evidence that the presence and accumulation of these apoptotic cells can result in autoimmune 

disease development. The accumulation of apoptotic cells can be viewed as a form of “Blood Stasis” from the 

Chinese Medical perspective, as the accumulation of these apoptotic cells develops into a “stagnating process”, 

while antigens can be viewed as form of toxic heat or blood heat from the Chinese Medical perspective. Thus, 

in order to maintain health and avoid the development of an autoimmune condition, the prevention of excessive 

auto-antigenic exposure requires the efficient removal of a apoptotic cells, aka, “blood stasis” (Hou, 2011).  

Chinese Medicine can aid in this via maintaining appropriate blood circulation through invigorating the blood 

and dispelling stasis and clearing any pathologic heat that may be present.  Because the herbs investigated in the 

immune regulation category are yin, yang or qi tonifying, heat-damp and/or phlegm clearing, and qi and/or 

blood invigorating, as well as have demonstrated significant abilities in decreasing Th-1 cytokines while 

promoting Th-2 cytokines, they show promise as effective herbal remedies alone or in combination with 

western medical care to address Th-1 dominant autoimmune disorders. 

The hyperactive immune response seen in HT can be the result of weakened immune and protective 

barriers in the body such as the linings of the brain, gut and lungs.  Poor gut health with poor digestion is 

thought to be a significant factor in triggering autoimmune diseases such as Hashimoto’s (Hrncir, Stepankova, 

Kozakova, Hudcovic, & Tlaskalova-Hogenova, 2008; Vaarala, 2002; Vaarala, Atkinson, & Neu, 2008).  In the 

articles reviewed, Aloe vera demonstrated the ability to significantly reduced leukocyte adherence and TNF-α 

levels, elevate IL-10 levels and promote gastric ulcer healing.  Aloe leaf extract contains natural phytochemicals 

and powerful anti-oxidant properties that are capable of reducing intestinal inflammation, soothing the intestines 

and has anti-ulcer effects (Hamman, 2008).  The only caveat is that earlier, we reported that Aloe vera leaf 

extract significantly decreased serum T4 and T3 compared to the controls.  In my professional and educated 

opinion, although it has been shown to decrease serum T4 and T3 compared to the controls in one of the animal 

studies reviewed, Aloe vera leaf extract would still prove to be an effective and appropriate treatment option for 

HT patients as it’s ability to heal and protect the gut, decrease TNF-α levels and elevate IL-10 levels, addresses 
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such a monumental part of the pathologic and overactive immune component of Hashimoto’s thyroiditis (which 

leads to the underactive thyroid), that this aspect of the herb’s influence outweighs it’s potential to decrease T4 

and T3 levels.  Also, one would most likely not be using the Aloe vera leaf extract alone but in combination 

with other herbs that could support the thyroid function such as Ashwagandha root, as well as offset any 

unwanted effects of the Aloe vera leaf extract.  In an article describing the effect of “Rikkunshi-to” (aka – “Liu 

Jin Zi Tang”) and it’s two medicinals  (Zingiberis Rhizoma/Sheng Jiang and Glycyrrhizae Radix/Gan Cao) on 

the distributional changes of gastric mucin content in ethanol-induced gastric damage, Liu Jin Zi Tang 

significantly increased deep gastrointestinal mucin content, Glycyrrhizae Radix’s (Gan Cao) significantly 

increased both deep and surface gastrointestinal mucin content, while Zingiberis Rhizoma (Sheng Jiang) 

significantly increased deep mucin content.  Deglycyrrhizinated Licorice root  (DGL) is a popular and 

substantially studied, natural compound that provides flavonoids shown to heal the gastric lining.  Many 

different mechanisms have been demonstrated with regard to its restorative properties, including stimulation 

and differentiation of glandular cells, mucous formation and secretion, and the growth and regeneration of the 

stomach and intestinal cells.  The flavonoid components of licorice have also shown profound abilities to heal 

peptic ulcers. These compounds work by stimulating the gastrointestinal defense mechanism that prevent ulcer 

formation and stimulate healing of the damaged mucous membranes (Vibha, Choudhary, Singh, Rathore, & 

Shekhawat, 2009). 

Upon reviewing the herbal extracts in the THM and Adrenal support category, Panax Ginseng root (GS) 

significantly led to higher muscle glycogen levels and increased exercise time in rats given ginseng extract, 

compared to controls, therefore implying that they possibly utilized proportionally more fatty acids as fuel 

substrate for contractile energy as a result of the Ginseng root extract.  These findings indicate that GS 

potentially has carbohydrate-sparing and glycogen sparing actions during prolonged exercise and suggests a 

possible physiological basis for ginseng's anti-fatigue and adrenal supporting properties.  Panax ginseng (Ren 

Shen), Polyscias filicifolia Bailey, and Eleutherococcus Maxim’s (Siberian Ginseng; Ci Wu Jia) influence on 
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the function of the pituitary-adrenocortical system (PACS) showed the pharmaceutical preparations of 

Eleutherococcus and Polyscias filicifolia tinctures caused enhancement of the stress-induced rise of blood 

corticosterone levels g%.  This elevation in basal blood cortisol levels contradict views that the effect of 

adaptogens is connected with inhibition of the stressor response and therefore decreases in blood cortisol levels.  

However, since the stress reaction is one of adaptation, its intensification by adaptogens could be regarded as 

enhancement of the adrenal’s ability to adapt.  One of the mechanisms of action of adaptogens is thus their 

effect on the PACS, which stimulates the reaction to stress.  Withania somnifera (WS) (Ashwaganda) was able 

to significantly decrease both blood cortisol levels and insulin resistance, as well as incidence, number and 

severity of gastric ulcers linking with it’s ability to also heal the gut and modulate the immune system.  The 

results indicate that WS, like Panax Ginseng, has significant anti-stress and adaptogenic activity, confirming the 

clinical use of the plant in Ayurvedic and Traditional herbal medicine for adrenal support. 

In regards to THM and fertility support, the herbal formulas Bushen Houxue Tea and Unkei-to (Wen 

Jing Tang) outlined in the two abstracts, were described as significantly decreasing FSH and LH, while the 

Bushen Houxue Tea was also able to significantly increase estradiol (E2).  This is important because women 

who are anovulatory, as often seen in hypothyroid patients, will have low E2 levels unable to stimulate the LH 

surge for ovulation.  The low E2 level will positively feedback to the pituitary to stimulate increased secretion 

of FSH and LH in an attempt to signal to the ovaries to recruit and mature more follicles resulting in more E2 

production.  These formulas appear to have the potential to balance this HPO axis anomaly.  Unkei-to (Wen 

Jing Tang) was also investigated in two additional studies, which revealed the formula’s ability to also 

significantly increase FSH, LH and E2 levels in primary and secondary amenorrhea patients compared to 

controls.  Amenorrhea with anovulation presenting with low gonadotropin levels, is also often seen in HT 

patients dealing with infertility as a result of low thyroid levels.  Low thyroid levels cause elevations in 

prolactin leading to the inhibition of anterior pituitary secretion of gonadotropins FSH and LH.  If FSH and LH 

levels are suppressed so to will be the estradiol levels.  Hypothyroidism may lead to altered FSH levels, which 
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may lead to immature follicles and subsequent infertility.  Suppressed LH levels will typically lead to altered 

ovulation in timing or abnormal luteal phase distribution of progesterone. These changes may present as heavy 

or irregular menstrual cycles, breast tenderness, menstrual cramps, migraines or depression during the luteal 

phase, inability to loose weight, miscarriages and or a history of miscarriages (Akande, 1975)(Bruni et al., 

1975).  The extract of Tokishakuyakusan (TS) (Dang Gui Shao Yao San - Tang kuei and Peony Powder) was 

studied in two of the articles from the THM and Fertility support category which revealed the extract’s ability to 

significantly increase serum progesterone, estradiol and 17- hydroxyprogesterone (17- OHP) levels primarily 

during the luteal phase.  This is important as anovulation is often seen with hypothyroidism and will present 

with low progesterone levels due to the intimate relationship between thyroid function and progesterone 

production.  There are interactive influences of thyroid hormone on progesterone receptor site expression and 

sensitivity, as well as interactive influences of progesterone on thyroid hormone metabolism.  Thyroid hormones 

such as thyroxine and triidothyronine influence the sensitivity of progesterone receptor sites.  When progesterone receptor 

sites are not exposed to an adequate amount of thyroid hormones, they loose their sensitivity to progesterone (Maruo et 

al., 1992) (Hatsuta et al., 2004).  Clinically, patients may present with abnormal fluctuations and surges of progesterone 

on female hormone panel when they have patterns of hypothyroidism.  Progesterone appears to both improve the 

signaling mechanisms of thyroid receptors, as well as, has the potential to influence the metabolic expression of 

thyroid peroxidase (TPO) activity (Kharrazian, 2010), which is the rate limiting enzyme in the thyroid for 

thyroxine synthesis.  It is this influence that is partially responsible for the increased body temperature women 

manifest during ovulation.  Ovulation takes place from an LH surge therefore causing an immediate surge in 

progesterone.  This surge in progesterone up-regulates the activity of TPO and increases the fluctuation of 

thyroid hormones.  It is these fluctuations of thyroid hormones that increase the metabolic activity and therefore 

body temperature.  Clinically, one observes patients who suffer from subclinical thyroid insufficiency 

symptoms and concomitant symptoms of progesterone insufficiency.  Therefore, the herbal formulas, Unkei-to 

(Wen Jing Tang) and the extract of Tokishakuyakusan (TS) (Dang Gui Shao Yao San - Tang kuei and Peony 
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Powder) demonstrated the capability to modulate the HPO axis giving clinicians additional cost-effective 

treatment options to offer their Hashimoto’s patients dealing with concomitant infertility. 

Implications for Chinese Medical Practice.  In regards to herbal prescribing while considering both 

the Chinese and Western medical diagnoses and lab markers, the following herbal formulas and single herbs 

investigated in this review can be considered according to their corresponding Chinese Medical diagnosis, in 

addition to their impacts on immune, fertility, thyroid, adrenals and gut markers. Tables 41-45. 
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Table 41.  THM and Immune Modulation (Refer to Table 36 for formulae ingredients) 

Formula/Herb Chinese Medical Diagnosis Immune Modulation 

Yin Zhi Huang Tang 

(YZH) 

Damp Heat penetrating heart; Liver diseases Potent inhibitor of T-cell 

Activation. Decrease both 

Th1 and Th2 cytokines 

Hachimi-jio-gan - Ba Wei Di Huang Wan 

(aka – Jin 

Gui Shen Qi Wan) 

Kidney Yang deficiency  Th1 cytokines and  Th2 

cytokines 

Boswellia serrate (Ru Xiang) Blood stasis  Th1 cytokines and  Th2 

cytokines 

S. hemiphyllum sulfated polysaccharide 

extract (SHSP) = Hai Zao 

Phlegm-Heat  Th1 cytokines and other 

inflammatory markers. 

“Sairei-to” (Xiao Chai Hu Tang - Minor 

Bulpeurum Decocotion + Wu Ling San – 

Five 

Ingredient Powder with Poria) 

Liver-Gall Bladder depressive heat with spleen 

deficiency + Tai Yang water retention leading to 

bladder disorders. 

 Th1 cytokines and  Th2 

cytokines;  CD 4 

Gamcho-Sasim-Tang 

(GS-Tang) 

Spleen Qi deficiency with damp heat  Th1 cytokines 

Yi-Fey Ruenn-Hou (YR) Tea Qi Deficiency  Th2 cytokines 

Ninjin-Youei-To (NYT: Ren Shen Yang 

Rong Tang): 

Heart-Spleen Qi and blood deficiency   Th2 cytokines 

Gamgungtang Qi and blood deficiency with dampness  Th1 cytokines and  Th2 

cytokines 

Liu Wei Di Huang Wan Kidney Yin deficiency  Th1 cytokines and  Th2 

cytokines 

Modified Hai Zao Yuhu Decoction (MHYD) 

– Specifically “Hai Zao” and “Gan Cao” 

Stagnation of Dampness, phlegm, qi and blood in 

area between the skin and flesh in neck 

TPO Ab, TBG Ab, 

TRAIL, T4, and T3 

Dichroa febrifuga (Chang Shan) – 

“Halofuginone” derived from this herb 

Toxic phlegm-heat  Th17 differentiation 

Cordyceps (Dong Chong Xia Cao) Kidney Qi and yang deficiency  Th1 cytokines 

Dan Shen (Salvia Miltiorrhiza) - 

Tanshinlactone A (TA) was derived from this 

herb 

Blood stasis with depressive heat  Th1 cytokines 
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Table 42.  THM and Thyroid Support  

Herb Chinese Medical Diagnosis/Traditional Herbal Indication Thyroid 

Markers 
Leaves of Olea europaea  (Olive 

Leaf) 
Antibiotic, antibacterial, antiviral and antifungal properties. 

 
 T3,  TSH 

Bacopa monnieri (“Brahmi” in the 

Ayurvedic tradition),   

 

Cooling and blood invigorating especially in the head and brain and has 

been used used to treat nervous disorders, senility, insanity, epilepsy, 

stuttering, and memory loss (Savnur, 1984). 

 

 T4,  Hepatic 

LPO;  SOD & 

CAT 

Aegle marmelos (“Bilwa” in the 

Ayurvedic 

tradition)  

Sweet, cooling, aromatic, alterative, nutritive fruit useful in the treatment 

of chronic dysentery, dyspepsia, melancholia, heart palpitations, amebic 

dysentery, sprue, hypochondriasis, fever, and diarrhea. It is a laxative 

when fresh, useful in constipation (Savnur, 1984). 

 T4,  T3 

 Hepatic LPO;  

SOD & CAT 

Aloe vera leaf extracts Different from “Lu Hui” (dried concentrate of aloe juice); Promotes 

gastrointestinal healing. 
 T4 & T3 

 

Gugulu (Commiphora 

mukul)(Mo Yao) extract and the 

ketosteroid, Z-guggulsterone, 

isolated from the oleo-resin of 

Commiphora mukul (Mo Yao) 

Blood Stasis  TT3, TPO 

 Hepatic LPO 

Withania somnifera (Ashwaganda) 

root 

extract 

 

Qi Tonic  TT4, TT3 

 hepatic 

glucose-6 

phosphate;  

SOD & CAT 

Bauhinia purpurea bark - 

Kaanchana (Ayurveda)/Orchid Tree 

(English)/ Yang ti jia (Chinese 

pinyin) 

Considered astringent and a tonic; Resolves ulcers and glandular swellings 

(Savnur, 1984).  

 

 TT4, TT3 

 hepatic 

glucose-6 

phosphate;  

SOD & CAT 
LPO= Lipid peroxidation; SOD = Super Oxide Dismutase; CAT = Catalase 
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Table 43.  THM and Fertility Support - (Refer to Table 40 for formulae ingredients) 

Herbal Formula Chinese Medical Diagnosis Fertility Markers 
Bushen Houxue Recipe (BSHXR) Yin, blood and yang deficiency ↓ FSH and LH, & ↑ 

levels of E2 

number of 

growing and 

mature ovarian 

follicles 

Unkei-to (Wen Jing Tang) Deficiency of Cold of the Chong and Ren with blood stasis ↓ LH in PCOS 

↑ E2, FSH and LH 

with anovulation; ↑ 

Ovulation. 

Tokishakuyakusan (TS) = 

Dang Gui Shao Yao San 

(Tang kuei and Peony Powder) 

Liver-Spleen Disharmony with Qi and blood stagnation due to Dampness ↑ P4, 17- OHP;  

E2 during follicular 

phase 

 

 

Table 44.  THM and Adrenal Support  

Herb Chinese Medical Diagnosis/Traditional Herbal 

Indication 

Adrenal  

Markers 
Panax ginseng 

(GS), root extract 

Qi Deficiency/Qi Tonic; Adaptogen GS ↑ adrenal 

Cholesterol  GS ↑ 

muscle 

Glycogen; 

↓corticosterone 

levels; 

↓hyperglycemia, 

↑ glucose 

tolerance & ↓ 

gastric ulcer 

incidence, # & 

severity, ↑ 

cognigtive fnct; 

Also ↑ basal 

blood corticosterone 

 

 

Withania somnifera (Ashwaganda) root 

extract 

 

Qi Deficiency/Qi Tonic; Adaptogen ↓corticosterone 

levels; 

↓hyperglycemia, 

↑ glucose 

tolerance & ↓ 

gastric ulcer 

incidence, # & 

severity, ↑ 

cognigtive fnct 

Eleuthero-coccus Maxim/ Acanthopanx 

senticosus (Siberian Ginseng; Ci Wu Jia) 

Qi Deficiency/Qi Tonic; Adaptogen ↑ basal 

blood corticosterone 

Polyscias filicifolia Adaptogenic and antiulcerative activity, shows 

bactericidal and insecticidal properties 

↑ basal 

blood corticosterone 

Table 45.  THM and Gut Support - (Refer to Table 37 for formulae ingredients) 

Herb/Herbal Formula Chinese Medical Diagnosis/Traditional 

Herbal Indication 

Gut Markers 

Aloe vera Different from “Lu Hui” (dried concentrate of aloe  leukocyte adherence, TNF-α;  IL-
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juice); Promotes gastrointestinal healing; 

Regenerative to gut lining  
10; Promote Gastric healing 

“Rikkunshi-to”, aka, Liu Jun Zi 

Tang – Six Gentlemen Decoction 

(specifically Zingiberis 

Rhizoma/Sheng Jiang and 

Glycyrrhizae Radix/Gan 

Cao) 

Spleen Qi Deficiency with dampness Liu Jun Zi Tang deep corpus 

mucin content; Zingiberis 

Rhizoma/Sheng Jiang and 

Glycyrrhizae Radix/Gan 

Cao) deep corpus mucin content 

and aids in retention of surface 

gastric mucin content 

 

Considering the above herbal formulations and single herbs, clinically, one can see the variety in potential 

choices of individually modified herbal preparations for patients formulated to meet their specific needs 

according to both the their Chinese Medical diagnosis, as well as, their laboratory markers and clinical 

presentation.  One can prescribe and appropriately modify any of these base formulas according to the 

patient’s Chinese Medical diagnosis, while also taking into account their laboratory results which will 

further inform herbal choices impacting immune, thyroid, adrenal, gut and fertility markers.  This 

integrated approach in prescribing herbal medicines is one that honors and respects the time-proven 

Chinese medical practices, while at the same time, integrates vital western diagnostics to further inform 

our herbal prescribing thus accommodating the demands of 21
st
 century patients. 
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Although the studies investigated only provided p value ranges and did not provide the raw data with 

specific p values, at least studies are being conducted on these medicinal substances to further explore 

additional and adjunct treatment options in autoimmune diseases. Although the articles reviewed and discussed 

were Chinese and Japanese studies which are often not performed, conducted and reported under the same 

standards that we have come to expect in Western medical, evidence based research, these studies could be 

viewed as pilot studies, serving as forerunners of larger, more definitive studies (ie: randomized control studies 

[RCT]) to help develop and design them.  The studies also exposed the use of classic herbal formulas and single 

herbal extract therapies, as well as, isolated chemical compounds from individual medicinals that have been 

used for centuries, as well as, currently being used today within traditional medical systems such as Chinese and 

Ayurvedic medicine to address autoimmune manifesting illnesses.  Knowledge of the potential uses of these 

traditional herbal medicinals, brings more investigation into their mechanisms of action and therefore, 

application within both the traditional herbal medicine aspect and perspective, as well as, within the western, 

allopathic aspect and perspective.  From doing this research we have found that these two paradigms 

compliment one another in regards to describing and addressing manifestations and pathology of autoimmune 

diseases such as Hashimoto’s thyroiditis.  Chinese medical theory and perspective serves as another dimension 

in which to view the body and health.  As mentioned above, inflammation in the western sense could be 

described in Chinese Medicine as “heat” or “pathologic heat” combined with “blood stasis” or poor blood 

circulation and pathologic fluid accumulation referenced as “Dampness” within the body by Chinese Medicine 

(P. Shen, 2012).   

 Many kinds of traditional herbal medicines have long been clinically accepted as effective drugs for 

many diseases (Kamboj, 2000).  Traditional herbal medicines are composed of many crude drug components, 

and the cooperative and mutual action of these components have been thought to be essential for the efficacy of 

these traditional herbal medicines (Bensky, 2004)(Bensky, 2009).  However, on the other hand, the 

pharmaceutical role of each herbal constituent is, unfortunately, still not well understood. This systematic 



Infertility and Autoimmune Hypothyroid (Hashimoto’s Thyroiditis): Neuroendocrine-Immune modulation 

and fertility support utilizing Traditional Herbal Medicine (THM). 

 

115 

review did look at some studies investigating isolated, chemical components of the crude herb extracts, while 

the other studies examined how the single herbs or herbal formulas worked as a whole.  For future research, it is 

important to not only determine the mechanism of action of each crude herbal medicine and it’s individual 

chemical and biological constituents alike, but also continue to study herbal formulas as “whole” units with 

their individual herbal constituents working together and complimenting one another, as this is how the 

formulas are administered.  Also, it will be very important to conduct comparative effectiveness research 

between THM and Western, bio-medical treatments as this will provide a feasible means in which to measure 

the effectiveness of one treatment over the other for a given condition. 

It is the researcher’s intention that this systematic review can be of value to the Chinese Medical, 

integrative and allopathic medical communities to help their female infertility patients with Hashimoto’s 

Thyroiditis.  This systematic review sought to examine evidence of the potential effectiveness of Traditional 

Herbal Medicine (THM) in the modulation of the neuroendocrine-immune axis in autoimmune diseases such as 

Hashimoto’s Thyroiditis, as well as, optimization of fertility and reproductive potential.  This review will also, 

hopefully be of value to the Western-Allopathic medical community as it may offer additional and adjunct 

treatment options for their patients and educational points such as specific dietary and targeted nutritional 

information in which to share with their patients.  Through collection and documentation of available data, the 

researcher’s goal for this systematic review was to also encourage Western allopathic physicians to work in 

concert with Chinese medical physicians and Traditional Chinese Medicine (TCM) by demonstrating the 

potential value and effectiveness Traditional Herbal Medicine (THM) plays in immune, endocrine and 

reproductive health.  By addressing autoimmune hypothyroid and infertility (that is a result of the autoimmune 

hypothyroid) with Traditional herbal medicine in concert with Western allopathic medicine, we can provide 

patients with more integrated and holistic approaches to treatment, as well as, providing effective alternatives 

and adjunct therapies to traditional allopathic treatment.  Hopefully, this systematic review will yield inspiration 
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and spark curiosity for future research to expand investigation of this integrated approach to addressing 

autoimmune hypothyroid thyroid patients also dealing with the devastating diagnosis of infertility. 

Data for the past several decades have shown that thyroid hormone replacement therapy remains to be 

the mainstay of treatment for Hashimoto’s patients (Stephanie L Lee, MD 2014; Braverman & Cooper 2012).  

Although often a necessary part of the treatment regime, it should not, however, be regarded as the sole 

treatment modality.   Chinese medicine has shown striking results that should be put into consideration evident 

by the recent data obtained in this Capstone-Thesis project that demonstrates THM’s potential to significantly 

improve outcomes in Hashimoto Thyroiditis patients dealing with infertility.  It is the professional opinion of 

this author that perhaps patients with Hashimoto’s Thyroiditis (HT) concomitantly dealing with infertility 

should also be exposed to the data regarding THM treatments for HT and infertility, allowing them to make the 

ultimate decision in their treatment course.  
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Categorical classification of each article according to Condition(s) treated or Study Objective, Number and Types of subjects, 

Treatment/Intervention, Immune Markers Evaluated, Hormones Evaluated, Other variables measured, Limitations, Outcome 

measure 

Abstraction-1A 

Traditional Herbal Medicine (THM) and Immune Regulation  

Author, 

Date 

Condition/St

udy 

Objective 

Subjects/Nu

mber 

Treatment/Inter

vention 

Dosages Control 

Intervention/#Ran

domized 

Immune 

Markers 

Evaluated 

Hormo

nes 

Evalua

ted 

Other 

Variab

les 

Measu

red 

Limitati

ons 

Outcome

/ 

Results 

(Chen, 

Krakauer, 

Oppenei

m, & 

Howard, 

O.M., 

2004) 

 

In-Vitro 

Study 

Evaluated the 

effect of Yin 

Zhi Huang 

Tang and it’s 

chemical 

constituents 

on leukocyte-

chemotaxis 

and T-cell 

activation in 

mouse 

splenocytes 

and human 

peripheral 

blood 

mononuclear 

cells 

(PBMC).  

Mouse 

splenocyte T 

Cell 

Proliferation. 

- Dissected 

from BALB/C 

mice, 6–8 

weeks of age. 

 

Cytokine/che

mokine 

production by 

human 

peripheral 

blood 

mononuclear 

cells (PBMC). 

Yin Zhi Huang 

Tang (YZH) & 

it’s chemical 

constituents: 

Ursolic acid 

(Organic acid in 

Zhi Zi); Luteolin 

(Flavonoid found 

in Jin Yin Hua); 

Scoparone 

(Organic 

compound from 

Yin Chen); 

Crocin (A natural 

carotenoid 

chemical 

compound found 

in Zhi Zi); 

Baicalein 

(Flavonoid of 

Huang Qin); 

Baicalin (Flavone 

glycoside of 

Huang Qin) 

 

 

 

Compoun

ds found 

in YZH 

were 

evaluated 

for their 

activity. 

Among 

them, 

ursolic 

acid (1–

10 μmol), 

luteolin 

(1–10 

μmol), 

baicalein 

(1–10 

μmol), 

scopran 

(5–50 

μmol), 

and crocin 

(5–50 

μmol). 

Cyclosporin A 

(CsA) 

 

Control medium 

 

 

 

Splenocyt

e T Cell 

activation 

measured 

by 

decreases 

or 

inhibitions 

of anti-

CD3/CD2

8 

antibodies. 

 

CD25, 

CD69, 

PD-1, and 

ICOS 

expression

. 

 

IL-1, Il-2, 

IL-6, 

tumor 

TNF-α, 

IFN-γ and 

chemokine 

(IP- 10, 

MCP-1, 

MIP-1α 

and MIP-

1β) 

production

. 

NM NM 

 

In Vitro 

study. 

Data 

show for 

the first 

time that 

YZH is a 

potent 

inhibitor 

of T-cell 

activation

. 

 

YZH 

decreased 

(P<0.05) 

(P<0.01): 

Il-1, Il-2, 

IFN-γ, 

IL-6, IP-

10, MCP-

1, MIP-

1, MIP-

1, CD3, 

CD25, 

CD69, 

ICOS, 

PD-1. 

(Furuya, 

Kawakita

, & 

Nomoto, 

2001) 

 

Immunomodu

lating effect 

of a 

traditional 

Japanese 

medicine, 

Hachimi-jio-

gan (Ba-Wei-

MRL/MP-

lpr/lpr mice - 

Systemic 

Autoimmune 

induced mice 

that resemble 

human 

systemic lupus 

Hachimi-jio-gan - 

Ba Wei Di Huang 

Wan (aka – Jin 

Gui Shen Qi 

Wan): 

Rehmanniae 

radix (Sheng Di 

Huang) 5.0g, 

MRL/lpr 

mice were 

administe

red by 

gastric 

intubation 

1000 

mg/kg 

Control was non-

treated mice 

(n=9/group). 

CD3+. 

CD4-. 

CD8- 

(DN) T 

Cells 

 

NM Protein

-uria 

 

anti-

dsDNA 

antibod

Animal 

study 

HMG 

significant

ly 

reduced: 

CD3+. 

CD4-. 

CD8- 

(DN) T 

Cells, 
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Animal-

control 

Di-Huang-

Wan/Jin Gui 

Shen Qi Wan) 

on Th1 

predominance 

in 

autoimmune 

MRL/MP-

lpr/lpr mice 

and tried to 

clarify the 

mechanisms 

involved. 

erythematosus

. 

 

6 HMG 

Treated goups 

of mice = 9 

mice/group = 

54 total  

 

Untreated 

(control) = 9 

mice/control 

goup (6 

groups)= 

Total: 54. 

Corni fructus 

(Shan Zhu Yu) 

3.0g, Dioscoreae 

rhizome (Shan 

Yao) 3.0g, 

Alismatis rhizome 

(Ze Xie) 3.0g, 

Poria/Hoelen (Fu 

Ling) 3.0g, 

Moutan cortex 

(Mu Dan Pi) 3.0g, 

Cinnamomi 

cortex (Rou Gui) 

1.0g, Processed 

Aconitum tuber 

powder (Zhi Fu 

Zi) 1.0 g 

 

mouse 

body 

weight of 

HMG 5 

days/wee

k from 8-

12 or 16 

weeks of 

age before 

the onset 

of auto-

immune 

diseases. 

 

IFN- γ 

IL-12 

IL-4 

IL-10 

 

 

y  and 

total 

IgG 

isotype

s 

 

 

IFN- γ, 

IFN- γ 

mRNA 

expression

, both IL-

12 mRNA 

expression

s  

(P<0.01) 

 

HMG 

significant

ly 

increased 

production 

of: IL-4, 

IL-10, IL-

4 and IL-

10 mRNA 

expression

s 

(P<0.01). 

 

 

(Gayathri

, 

Manjula, 

Vinayku

mar, 

Lakshmi, 

& 

Balakrish

nan, 

2007) 

 

In vitro 

To determine 

the anti-

inflammatory 

potential of 

the plant 

Boswellia 

serrate (Ru 

Xiang in 

Chinese 

Pinyin) by 

studying the 

effect of the 

crude extract 

and the pure 

compound 

isolated (12-

ursene 2-

diketone ) on 

key 

inflammatory 

mediators like 

TNFα, IL-1β, 

Il-6, IL-4, IL-

12and NO to 

understand 

key signaling 

events 

involved. 

Activation of 

MAPK was 

also 

examined. 

In vitro using 

human PBMC 

and RAW 

264.7 mouse 

macrophage 

cell line. 

Crude methanolic 

extract and the 

isolated lead 

molecule (12-

ursene 2-diketone 

) from Boswellia 

serrate (B. 

serrate), aka, 

(Frankincense, 

Gum olibanum, 

Ru Xiang) 

Crude 

methanoli

c extract 

(30 

μg/ml) 

and pure 

compoun

d (12-

ursene 2-

diketone) 

(20 

μg/ml)  

Control was 

untreated human 

PBMC and RAW 

264.7 mouse 

macrophage cells 

Th1 

cytokines: 

IFN-γ, 

TNF- α 

and IL-12  

 

Th2 

cytokines:  

IL-4 and 

IL-10 

 

NO 

production 

 

Inducible 

NO  

synthase  

mRNA 

expression 

(iNOS) 

 

MAP 

kinases 

(JNK and 

NM NM In vitro No P 

values 

given. 

 

B. serrate 

significantl

y decreased 

TNF-α and 

IL-1β, 

IFN-γ, IL-

12, NO, 

iNOS. 

 

B. serrate 

enhanced 

Il-10 and 

IL-4 

production. 

 

B. serrata 

crude 

extract 

reduced 

phosphoryl

ated forms 

of all the 

three MAP 

Kinases 

ERK, JNK 

and p38.  
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 p38) 

 

 

 

PBMCs 

treated 

with B. 

serrata 

pure 

compound 

(12-ursene 

2-diketone) 

resulted in 

inhibition 

of JNK and 

p38 

phosphoryl

ation while 

no effect 

was seen in 

ERK. 

(Hwang, 

Chien, & 

Chan, 

2011) 

 

In Vitro 

This study 

explored S. 

hemiphyllum 

for its 

biomedical 

anti-

inflammatory 

effects. 

 

Mouse 

macrophage 

cell line 

(RAW264.7) 

activated by 

lipopolysaccha

ride (LPS) was 

used as a 

model. 

S. hemiphyllum 

sulfated 

polysaccharide 
extract (SHSP) = 

Hai Zao 
 (Chinese Pinyin). 

 

On the basis 

previous findings 

and the 

researcher’s 

current data, it 

was suggested 

that “fucose-

enriched sulfated 

polysaccharide” 

was the active 

substance in 

SHSP. 

 

(Sargassum 

pallidum) – 

alternate species 

to the above. 

 

 

1, 2.5, or 

5 mg/mL 

dose 

ranges of 

SHSP 

treatments

.  

 

Mouse macrophage 

cells treated without 

LPS and S. 

hemiphyllum 

sulfated 

polysaccharide 

extract samples 

were utilized as the 

negative control, 

and cells treated 

with LPS alone 

were utilized as the 

positive control. 

IL-1β, IL-

6, TNF-α, 

and NO, 

iNOS; 

Nuclear 

factor κB 

(NF-κB); 

mRNA 

expression 

of IL-1β 

and COX-

2 

 

 

 

NM NM In vitro SHSP 

significan

tly 

decreased

: IL- 1β, 

IL-6, and 

TNF-α at 

5 mg/ml 

(P<0.05); 

NO at 1-

5mg/ml 

(P<0.05); 

mRNA 

expressio

n of IL-1β 

and 

COX-2 at 

1mg/ml 

(P<0.05); 

iNOS at 

2.5mg/ml 

(P<0.05); 

and NF-

κB at 1-

5mg/ml 

(P<0.05). 

 

 

 

 

(Ito et al., 

2002) 

 

Animal 

Investigated 

the 

immunologic

al changes of 

skin, kidney, 

spleen cells 

and serum 

immune-

Autoimmune-

prone 

MRL/lpr, 

MRL/n and 

C57BL/6J 

mice. 

Mice of each 

strain were 

divided into two 

groups. One 

group received 

7.2 g/kg/day of 

Sairei-to blended 

in the standard 

7.2 

g/kg/day 

of Sairei-

to 

blended 

in the 

standard 

chow for 

Controls were non-

treated. 

CD19 

 

CD4/8 

ratio 

N N Animal “Sairei-

to” 

significan

tly 

decrease

d: 

CD4/CD8 

ratio 
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globulins in 

autoimmune-

prone 

MRL/lpr, 

MRL/n and 

C57BL/6J 

mice treated 

with “Sairei-

to” (Xiao 

Chai Hu 

Tang - Minor 

Bulpeurum 

Decocotion + 

Wu Ling San 

– Five 

Ingredient 

Powder with 

Poria) in 

order to 

clarify the 

therapeutic 

mechanisms. 

 

chow for mouse 

and the other 

group was fed 

on standard 

chow and kept 

as a control. 

 

“Sairei-to” (Xiao 

Chai Hu Tang - 

Minor Bulpeurum 

Decocotion + Wu 

Ling San – Five 

Ingredient Powder 

with Poria): 

Bupleuri radix (Chai 

Hu), Glycyrrhizae 

radix (Gan Cao), 

Cinnamomi cortex 

(Gui Zhi), 

Scutellariae radix 

(Huang Qin), 

Alismatis rhizoma 

(Ze Xie), Pineliae 

tuber (Zhi Ban Xia), 

Polyporus (Zhu 

Ling), Poria/Hoelen 

(Fu Ling), 

Atractylodis lanceae 

rhizoma (Cang 

Zhu), Zizyphi 

fructus (Da Zao), 

Ginseng radix (Ren 

Shen) and 

Zingiberis  rhizoma 

(Sheng Jiang). 

 

 

mouse.  

IL-4, IL-

10 

 

IFN-γ 

mRNA 

expressio

n 

 

Th2 cell 

type 

immune-

globulins 

(IgG1) 

 

 

 

 

 

(P<0.05); 

IFN-γ 

mRNA 

expressio

n and 

Th2 cell 

type 

immune-

globulins 

(IgG1) 

(P<0.05). 

 

“Sairei-

to” 

significan

tly 

increase

d IL-4 

(P<0.05). 

 

 

 

 

 

 

(M. S. 

Kim et 

al., 2002) 

 

In-Vitro 

The inhibitory 

effects of  

Gamcho-

Sasim-Tang 

(GS-Tang) on 

production of 

pro-

inflammatory 

cytokines, TNF-

 , IL-1, and 

IFN- were 

investigated in 

PHA-stimulated 

PBMC from 

Adamantiades- 

Behcet’s patients 

and to determine 

if GS-Tang has 

the same or 

better effects 

than cyclosporin 

A (CsA), as an 

effective 

immunosuppres

sive drug for the 

treatment of 

ABD. 

Phytohaemagglu

tinin (PHA)-

stimulated 

PBMCs  from 

Adamantiades- 

Behcet’s patients 

Gamcho-Sasim-

Tang (GS-Tang). 

 

Gamcho-Sasim-

Tang (GS-Tang): 

7.5 g of 

Glycyrrhiza 

uralensis radix 

(Gan Cao), 5.62 g 

of Scutellaria 

baikalensis radix 

(Huang Qin), 

5.62 g of Zingiber 

officinale 

rhizoma (Sheng 

Jiang), 3.75 g of 

Pinellia ternata 

tuber (Zhi Ban 

Xia), 3.75 g of 

Panax giseng 

radix (Ren Shen), 

and 1.87 g of 

Coptis japonica 

GS-Tang 

doage: 0.1 

and 1.0 

mg/ml) 

Comparative groups 

were a control 

administered saline 

and a group 

administered 

cyclosporin A (CsA), 

Interleukin

-1 (IL-

1) 

 

Tumor 

necrosis 

factor-a 

(TNF-) 

 

IFN- 

 

 

NM NM In Vitro GS Tang 

(1mg/ml) 

significan

tly 

decreased 

IL-1,  

TNF- 

(P<0.05) 

and IFN- 

(P<0.001)

. 
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rhizoma (Huang 

Lian) 

 

 

 

 

 

 

 

 

 

 

(Lin, 

2004) 

 

In-Vivo-

Animal 

To investigate 

the effects of 

Yi-Fey 

Ruenn-Hou 

(YR) Tea, on 

the cytokine 

modulation in 

Balb/C mice. 

 

Sixty female 

Balb/c Balb/C 

mice weighing 

between 14 

and 16 gms. 

 

The mice were 

randomly 

divided into four 

groups (15 

mice/group). 

 

Yi-Fey Ruenn-

Hou (YR) Tea: 

10% licorice root 

(Gan Cao), 10% 

American ginseng 

(Xi Yang Shen), 

10% white peony 

root (Bai Shao) 

and 70% green 

tea-soaked 

solution 

(Camellia 

sinensis). 

2 mg/ml 

(group 

B), 8 

mg/ml 

(group 

C), 40 

mg/ml 

(group 

D) of YR 

Tea daily 

for six 

months. 

 

 

Control Group A: 

administered 1ml of 

drinking water. 

TH1Cytok

ines: IL-2, 

IFN- 

 

TH2-

cytokines: 

IL-4, IL-

10 

NM NM Animal YR Tea 

Increased 

IL-10 at 

2mg/ml 

(P<0.05), 

IL-10, IL-

4 at 

8mg/ml 

and 40 

mg/ml 

(P<0.05) 

and IFN- 

at 40 

mg/ml 

(P<0.05). 

 

 

(Nakada, 

Watanab

e, Jin, 

Triizuk, 

& 

Hanawa, 

2002) 

 

In-Vivo 

Animal 

The effects of 
oral 

administration 

of NYT on 
TH1 and TH2 

cytokine 

production 
[interferon-γ 

(IFN-γ) and 

IL-4] from 
splenocytes 

were 

investigated in 
both C57BL/6  

(Th1 

dominant) and 
BALB/c mice 

(Th2 

dominant) 
mouse strains 

in which.  

 

Splenocytes of 

both C57BL/6  

(Th1 dominant) 

and BALB/c 

mice (Th2 

dominant). 

 

 

Ninjin-Youei-To 

(NYT: Ren-Shen-

Yang-Rong-

Tang): Ren Shen 

(Ginseng) 3g, Bai 

Zu (White 

Atractylodes) 4g,  

Fu Ling 

(Hoelen/Poria) 

4g, Shu Di Huang 

(Cooked 

Rehmannia) 4g, 

Bai Shao Yao 

(White 

Peony/Paeoniae 

Radix) 2.0g, 

Dang Gui 

(Chinese 

Angelica) 4g, 

Huang Qi 

(Astragalus) 2.0g, 

Mice were 

administer

ed NYT 

orally with 

drinking 

water for 

four 

weeks. 

The 

average 

dose of 

NYT was 

about 20-

fold per kg 

body 

weight 

corres-

ponding to 

humans, 

according 

The control mice 

were provided tap 

water alone. 

INF- 

IL-4 

IL-12 

NM NM Animal NYT 

significan

tly 

increased 

IL-4 

(P<0.01) 

compared 

to the 

control in 

C57BL/6 

mice and 

significan

tly 

increased 

INF- 

(P<0.05) 

compared 

to the 

control.  
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Rou Gui 

(Cinnamon Bark) 

2.5g, Zhi Shi 

(Auratii Nobilis 

Pericarpium) 

2.0g, Yuan Zhi 

(Polygala) 2.0g, 

Wu Wei Zi 

(Shizandra) 1.0g, 

Zhi Gan Cao 

(Baked 

Licorice/Glycyrrh

izae) 1.0g 

 

 

 

to the 

water 

consumpti

on. 

 

No 

significant 

difference 

of IL-12 

productio

n between 

NYT-

treated 

and 

control 

groups 

was 

observed 

in both 

C57BL/6 

and 

BALB/c 

mice 

 

(Sa et al., 

2007) 

 

Animal 

In Vivo 

Study 

 

In an effort to 

elucidate the 

mechanisms 
by which 

Gamgungtang 

GGT 
suppresses 

experimental 

autoimmune 

thyroiditis 

EAT, and 

autoimmunity 
in general, the 

researchers 

investigated 
the in vivo 

effects of this 

drug on the 
Th1/Th2 

lymphocyte 

balance, 

Naive SJL/J 

mice 

Gamgungtang 

Glycyrrhizae 

Radix (Glyrrhiza 

uralensis Fischer; 

(Gan Cao), Black 

bean/Soybean 

skin (Glycine 

max L. Merr)(Lu 

dou yi), 

Angelicae radix 

(Angelica 

sinensis Radix) 

(Dang Gui) and 

Cnidii Rhizoma 

(Cnidium 

officinale 

Makino)(She 

chuang zi). 

 

 

Naive 

SJL/J 

mice 
were 

treated 

orally for 
5 days 

with 

GGT (80 

mg/(kg 

day).  

 

Control was 

naive/untreated SJL/J 

mice. 
 

Spleen cells (0.02 ml) 

were obtained at 
various time points 

during the treatment 

period and were 

stimulated in vitro 

with concanavalin A. 

for various periods (5, 
12, 24 or 48 h).  

Interleukins 

IL-4, IL-10 

and IL-12, 

TGF- and 

IFN- were 

evaluated at 

the protein 

levels  

(pg/ml) of 

the 

cytokines in 

the medium 

and mRNA 

expressions. 

 

 

NM NM Animal GGT 

significan

tly 
increased 

serum 

and 
mRNA 

expressio

n of IL-4, 

IL-10 and 

TGF- 

(P<0.001
), but had 

no 

significan
t effect on 

serum 

IFN-. 
 

GGT 

significan
tly 

decreased 

mRNA 
expressio

n of IL-

12 and 

IFN-. 

 

 
 

 

 
 

 

 

(Shen, 

Lin, 

Huang, 

Hsieh, & 

Kuo, 

To explore the 

pharmacologi

cal 
mechanisms 

of Liu Wei Di 

Huang Wan 

Peripheral blood 

mononuclear 

cells (PBMC) 

Liu Wei Di 

Huang Wan (ratio 

of herbs used in 

decoction): 

Rehmanniae Radix 

LWDHW 

extract 

was added 

to the 

PBMC cell 

culture 

Control was PBMC 

in the absence of 

LWDHW extract. 

mRNA 

expression 

and 
protein 

levels of: 

Th2 

NM NM In Vitro Expressio

n of all 

cytokines 
(Th2-

type: IL-

4, IL-5, 
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2003) 

 

In-Vitro 

(LWDHW) 

on Th2 

function, by 
measuring 

cytokines 

expressed 
from activated 

(PBMC) of 

asthmatic 
patients in the 

absence or 

presence of 
diluted 

LWDHW 

extract. 

praeparata (Shu Di 

Huang) 8,Corni 

Fructus (Shan Zhu 

Yu) 4, Dioscoreae 

Rhizoma (Shan Yao) 

4, Poria (Fu Ling) 

3, Paeonia 

suffruticosa/Moutan 

Cortex (Mu Dan Pi) 

3, Alismatis 

Rhizoma (Ze Xie) 3 

 

with the 

concentrati

on of 7.5 

mg/ml 

(1:100 

dilution), 

1.5 mg/ml 

(1:500 

dilution), 

or 0.75 

mg/ml 

(1:1000 

dilution). 

cytokines: 

IL-4, IL-5, 

IL-10, or 
IL-13 and 

Th1 

cytokines: 
IL-2 and 

IFN-γ 

 
 

 

IL-10, or 

IL-13 and 

Th1-type: 
IL-2 and 

IFN-γ) 

examined 
were 

significan

tly 
inhibited 

at both 

RNA and 
protein 

levels by 

LWDH
W 

(P<0.05).  

(Song, 

Zan, Yu, 

& Wang, 

2011) 

 

In-vivo 

Animal 

To investigate 
therapeutic 

effects of  
Modified Hai 

Zao Yuhu 

Decoction 
(MHYD) on 

thyroid-related 

autoantibodies 
and thyroid 

hormone in 

experimental 
autoimmune 

thyroiditis 

(EAT) rats, and 
to provide 

evidence for the 

immune-
modulatory 

potential during 

antigen-
mediated 

immune-

stimulation. 

 

Female 

Sprague–

Dawley rats, 

weighing 160–

180g. 

 

 

Modified Hai Zao 
Yuhu Decoction 

(MHYD) 
Sargassum fusiforme 

(Hai Zao) (25 g), 

Rhizoma Pinellia 

ternata (Zhi Ban Xia) 

(10 g), Fructus 

Forsythia suspense 

(Lian Qiao) (10 g), 

Pericarpium Citrus 

reticulate (Qing Pi) (12 

g), Radix Angelicae 

Sinensis (Dang Gui) (15 

g), Bulbus Fritillariae 

Thunbergii (Zhe bei 

mu) (15 g), Rhizoma 

Ligustici Chuanxiong 

(Chuan Xiong) (10 g) 

and Radix Glycyrrhiza  

(Gan Cao) (6 g) + Spica 

Prunella vulgaris (Xia 

Ku Cao) (15g) and 

Radix Angelicae 

Biseratae (Du Huo) 

(6g). 

 

MHYD lacking 

Sargassum 
fusiforme (DL-S) 

 

MHYD lacking 
Radix 

Glycyrrhiza (DL-

G) 

 

Rats in 
the 

MHYD 
treatment 

groups: 

orally 
administe

red daily 

100mg of 
MHYD 

/kg rat 

weight, 
for 10 

weeks 

Naïve control: 

untreated and non-

immunized. 

 

EAT Non-treated 

Control 

 

KI Control group 

(EAT rats 
administered with 

0.3mg/kg dose of 

potassium iodide) 
 

 

 

The levels 

of serum 

TgAb, 

TPOAb, 

T3 and T4 

were 

measured. 

Assuming 

Total T4 

and T3… 

 

TRAIL: 

TNF-

related 

apoptosis-

inducing 

ligand. 

NM NM Animal MHYD 

significan

tly 

decreased 

levels of 

TPO Ab, 

TGAb, 

T4 and 

T3 

(P<0.05), 

and 

significan

tly 

inhibited 

TRAIL 

expressio

n 

(P<0.05). 
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(Sundrud 

et al., 

2009) 

 

In-Vitro 

Two distinct 

models of 

experimental 
auto- immune 

encephalomyel

itis (EAE) 

were used to 

investigate 

whether 

systemic 
Halofuginone  

(HF) treatment 

could inhibit 

TH17 

differentiation 

and associated 

autoimmune 

inflammation 
in mice. 

Mouse and 

Human  T 

Cells 

Halofuginone is a 
synthetic 

halogenated 

derivative of 
febrifugine, a 

natural 

quinazolinone 
alkaloid which 

can be found in 

the Chinese herb 
Dichroa febrifuga 

(Chang Shan). 

 

Titrating 

concentrat

ions of 

HF. 

Adjuvant-driven 
EAE was induced 

by immunizing 

wild-type mice  
 

(CFSE)–labeled T 

cells were activated 
in the presence of 

dimethyl sulfoxide 

(DMSO), 40 nM 
MAZ1310, or 

titrating 

concentrations of 
HF.  

TH17 

INF- 

IL-4 

NM NM In-Vitro HF 

selectivel

y inhibits 

mouse 

and 

human 

TH17 

differenti

ation 

(P<0.05) 

and 

associated 

autoimmu

ne 

inflammat

ion via 

the 

cytoprote

ctive 

AAR 

pathway 

(Amio 

Acid 

Starvation 

Response

).  

(Tang, 

Tian, & 

Liu, 

2010) 

 

In-Vitro 

To investigate 

the effect of 

Cordyceps 

CS-4 (C.CS-

4) on human 

monocyte- 

derived 

dendritic cells 

(Mo-DCs), 

which are 

generated 

from PBMCs 

by the 

treatment 

with GM-

CSF and IL-4 

for 6 days.  

 

Human 

monocyte- 

derived 

dendritic cells 

(Mo-DCs), 

which are 

generated 

from PBMCs 

by the 

treatment with 

GM-CSF and 

IL-4 for 6 

days.  

 

Cordyceps CS-4 

(C.CS-4) 

 

100 

mg/ml 

C.CS-4 

 

 

 

Human monocyte- 

derived dendritic 

cells (Mo-DCs) were 

treated with GM-CSF 

and IL-4 for 6 days.   

 

On day 6, Mo-DCs 

were treated with 100 

mg/ml C.CS-4 alone 

or LPS (1g/ml, 

positive control) or 

combination of LPS 

and C.CS-4 for 1 day. 

 

Un-treated Mo-DCs 

served as the negative 

control. 

 

CD4+ 

cells 

 

TNF-, 

IL-1β, IL-

6, and IL-

10  

 

 

 

 

NM NM In vitro C.CS-4 

significantl

y decreased 

TNF- 

(P<0.05) 

and IL-1β 

(P<0.01) in 

LPS 

activated 

Mo-DCs. 

C.CS-4 

alone 

significantl

y 

suppressed 

Mo-DCs 

proliferatio

n of CD4+ 

T cells in 

comparison 

to LPS 

positive 

control 

(P<0.05). 

C.CS-4 

significantl

y 

suppressed 

LPS-

activated 

Mo-DCs 

proliferatio

n of CD4+ 

T cells 
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(P<0.05). 

(Wu et 

al., 2007) 

 

In Vitro 

Analyzed the 

actions of 

tanshinlacton

e A (C16 H12 

O4; M.W. 

268), a 

diterpenoid 

tanshinone 

compound 

from Salvia 

miltiorrhiza 

(Dan Shen), 

on production 

and gene 

expression of 

IL-2 and IFN-

 and 

activation of 

MAPK in 

(PHA) 

stimulated 

human 

peripheral 

blood 

mononuclear 

cells (PBMC) 

and examine 

their roles in 

regulation of 

PBMC 

proliferation. 

Human PBMC 

were used as 

target cells 

and obtained 

(30 ml) from 

Ten healthy 

male subjects 

(20–30 years, 

mean age 25 

years). 

Tanshinlactone A 

(TA) was purified 

from Salvia 

miltiorrhiza and 

PBMC were used 

as target cells. 

PBMC 

(2×105 

cells/well) 

were 

cultured 

with PHA 

alone or 

in 

combinati

on with 

varying 

concentrat

ions of 

TA (6.25, 

12.5, 25, 

50, 100 

M) for 3 

days. 

 

 

PBMC were 

activated with 

phytohemagglutinin 

(PHA) (5g/ml) or 

without PHA in the 

presence or absence 

of TA. 

 

PMMC was 

cultured in either a 

Control Medium, 

Cyclosporin A, 

0.1%DMSO or TA 

6.25-100 M for 3 

days. 

 

Cyclosporin A, an 

immune-suppressor, 

was used as a 

reference drug. 

Production 

and gene 

expression 

of IL-2 

and IFN- 

and 

activation 

of MAPK 

in human 

PBMC  

and 

examined 

their roles 

in 

regulation 

of PBMC 

proliferati

on. 

 

 

NM PBMC 

Prolifera

tion 

In Vitro TA 

suppresse

d PBMC 

proliferati

ons: 

6.25M 

(P<0.05), 

12.5M 

(P<0.01), 

25M, 

50M, 

100 M 

(P<0.000

1). 

 

TA 

suppresse

d IL-2, 

IFN- at 

dosages 

of 6.25-

100M 

(P<0.05-

P<0.0001

). 

 

TA 

inhibits 

mRNA 

expressio

n of IL-2 

& IFN- 

at 

dosages 

of 25-

100M 

(P<0.05-

P<0.01). 
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Abstraction-1B 

 

Traditional Herbal Medicine (THM) and Thyroid Support 

Autho

r, Date 

Condition/S

tudy 

Objective 

Subjects/Nu

mber 

Treatment/Inter

vention 

Dosages Control 

Intervention/#Rand

omized 

Hormones 

Evaluated 

Anti-

Bodies 

measure

d 

Limitati

ons 

Outcom

e/ 

Results 

(Al-

Qarawi, 

Al-

Damegh

, & 

ElMoug

y, 2002) 

Animal, 

Control 

Trial 

The effect of 

an aqueous 

extract of 

olive (Olea 

europaea) 

(OE) leaf on 

the thyroid 

activity was 

studied. 

Male mature 

Wistar rats 

weighing 125–

150 g were 

divided into 

four groups – 3 

treatment 

groups and 1 

control group.  

 

Plant material. The 

plant material 

consisted of the 

leaves of Olea 

europaea collected 

Saudi Arabia. 

 

The three 

other 

groups 

were given 

an oral 

dose of 

100μg, 

250 μg 

and 500 

μg of the 

lyophylliz

ed 

aqueous 

extract of 

the olive 

leaf for 14 

consecutiv

e days.  

 

One group was kept as 

a control and given a 

daily oral dose of 

distilled water.  

 

Plasma 

levels of 

thyroxine 

(T4), 

triiodothyro

nine (T3) & 

thyrotropic 

(TSH) 

hormones. 

 

 

NM Animal, 

non- 

human. 

Results 

suggest a 

stimulatory 

action of 

the extract 

on the 

thyroid, 

unrelated to 

the 

pituitary. 

 

TSH 

decreased 

significantl

y with OE 

dosages of 

100 g 

(P<0.01), 

250 and 

500 g 

(P<0.001).  

T3 

increased 

significantl

y with OE 

dosages of 

250 and 

500 g 

(P<0.001). 

T4 

increased, 

but values 

were not 

significant.   

 

(Kar, 

Panda, 

& 

Bharti, 

2002) 

 

Randomi

zed-

Control-

Animal 

study 

Relative 

importance of 

Bacopa 

monnieri (200 

mg/kg), Aegle 

marmelos 

(1.00 g/kg) 

and Aloe vera 

(125 mg/kg) 

leaf extracts 

in the 

regulation of 

thyroid 

hormone 

Colony bred 

healthy Swiss 

albino male 

mice (309/ 2g) 

were used in 

the 

experiment. 

 

Group II-IV 

were the 

Herbally 

treated groups, 

Bacopa monnieri 

(200 mg/kg), Aegle 

marmelos (1.00 

g/kg) and Aloe vera 

(125 mg/kg) leaf 

extracts by gastric 

intubation for 15 

days. 

 

 

Groups V 

and VI 

were 

treated 

with 

propyl-

thiouracil 

(PTU) (10 

mg/kg) 

and T4 

(0.5 

mg/kg), 

respectivel

All Animals were 

randomly grouped into 

6 different groups each 

containing 7 mice. 

 

The animals of group I, 

receiving an equal 

amount of vehicle 

(saline) alone served as 

control. 

Serum 

concentratio

ns of total 

Thyroxine 

(T4) and 

triio- 

dothyronine 

(T3) were 

estimated. 

 

Lipid 

peroxidatio

NM Animal T4 and T3 

levels 

decreased 

significantl

y (P< 0.01 

and P< 

0.05). 

In A.vera 

treated 

animals. 

 

Significant 

increase in 
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concentrations 

in male mice 

was 

investigated. 

 

Goupe V and 

VI were the 

medically 

treated groups 

and Goup I 

served as a 

control 

receiving an 

inert substance 

(ie: saline). 

 

 y.  

  

n (LPO), 

superoxide 

dismutase 

(SOD) and 

catalase 

(CAT) 

activities 

were also 

studied in 

order to 

evaluate the 

safe nature 

of the drug. 

 

T4 in A. 

marmelos 

and B. 

monnieri 

treated 

animals (P< 

0.01 for 

both, 

compared 

to control 

value). T3 

decreased 

in A. 

marmelos 

group 62% 

(P< 0.001).  

Hepatic 

LPO 

decreased 

in A. 

marmelos 

(P<0.001) 

and B. 

monnieri 

(P< 0.01) 

grps.  SOD 

and CAT 

enhanced in 

A. 

marmelos 

(P<0.001 

and 

P<0.01) 

and in B. 

monneiri 

(P<0.05) 

grps.   

 

 

(Panda 

& Kar, 

1999a) 

 

Control-

Animal 

To find out 

the role 

Gugulu 

(Commiphora 

mukul)(Mo 

Yao) extract 

has on the 

changes in 

circulating 

thyroid 

hormone 

concentrations 

in mice, and 

then to reveal 

whether the 

changes are 

lipid 

peroxidation 

(LPO) 

mediated or 

not.  

Twenty adult 

health colony 

bred Swiss 

albino female 

mice weighing 

3g (about 3 

months old). 

Mice were 

divided into 

two groups of 

ten each. 

 

Gugulu 

(Commiphora 

mukul) extract (0.2 

g/kg b. wt. /d for 15 

days). 

 

Ethanolic extract of 

gugulu was used. 

Herb extract ratio 

was 10:1 with 

45.29% gugulu 

lipids and 11.50% 

gugul sterones.  

Group II 

was 

treated 

with 0.2 

g/kg b. wt. 

of Gugulu 

extract 

(dissolved 

in 0.1 ml 

normal 

saline) for 

15 days by 

g.i. 

intubation.  

Group 1 receiving 0.1 

ml of normal saline, 

orally by gastric 

intubation (g.i.) method 

served as control.   

 

Serum Total 

Thyroxine 

(T4) and 

Total 

Triiodothyr

onine  

(T3) 

concentratio

n and T3/T4 

ratio. 

  

 

Hepatic 

LPO 

 

Final 

body 

weight & 

Food 

consumpt

ion rate 

(mean 

amount of 

food 

consumed

/l00 g 

body 

weight/da

y  

Animal 

model. 

 

 

Gugul 

0.2g/kg 

significantl

y TT3 

(P<0.002) 

and T3/T4 

ratio 

(P<0.001); 

No 

changes in 

TT4 

concentrati

on. 

 

Gugul 

0.2g/kg 

significantl

y  

Hepatic 

LPO 

(P<0.001). 
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(Panda 

& Kar, 

1998) 

 

Animal-

Control 

trial 

Study of 

Ashwagandha 

root extract in 

the regulation 

of thyroid 

function with 

special 

reference to 

type-I 

iodothyronine 

5'-

monodeiodina

se activity in 

mice liver and 

an attempt to 

correlate 

changes in 

thyroid 

hormone 

concentrations 

with changes 

in the 

peroxidative 

process in 

liver tissue. 

 

Twenty adult 

healthy 

colony-bred 

Swiss albino 

male mice, 28 

+/-2 g were 

used.  The 

mice were 

divided into 

two groups of 

ten.  

Aqueous plant 

extract was prepared 

from dried root 

powder of 

ashwagandha 

(containing 1.75% 

withanolides) 

supplied by Kisalaya 

Pharmaceuticals 

(Indore, India).  

 

 

Group 2 

was 

treated 

with 

1.4g/kg-1  

Ashwagan

dha root 

extract 

daily for 

20 days by 

gastric 

intubation.  

Group I received 

vehicle (distilled water) 

and served as control. 

Serum 

concentratio

ns of total 

T3 and T4  

Lipid 

Peroxidati

on (LPO); 

Super 

Oxide 

Dismutas

e (SOD); 

Catalse; 

Glucose 

6-

phosphate

; 

Type-I 

iodo-

thyronine 

5'-mono-

deiodinas

e  

Animal 

study 

Ashwagand

ha at 

1.4g/kg   

TT4 

((P<0.001) 

and TT3 

(P<0.05) 

compared 

to controls. 

Iodothyroni

ne 5'-

monodeiodi

nase 

activity did 

not change 

significantl

y. 

Significant 

 in hepatic 

glucose-6-

phosphatas

e (P < 

0.001), 

superoxide 

dismutase 

(P < 0.001) 

and 

catalase (P 

< 0.01) 

activity was 

observed in 

the treated 

animals and 

lipid 

peroxidatio

n  

significantl

y (P < 0.01) 

compared 

to controls. 
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(Panda 

& Kar, 

1999b) 

 

Animal-

Control 

The effects of 

daily 

administration 

of Withania 

somnifera 

(Ashwaganda) 

root extract 

and Bauhinia 

purpurea bark 

extract on 

thyroid 

function in 

female mice 

were 

investigated.  

 

 

Twenty eight 

adult healthy 

colony bred 

Swiss albino 

female mice 

weighing 

289+/-2 g were 

used.  Mice 

were divided 

into four 

groups of 

seven each.  

Withania somnifera 

(Ashwaganda) root 

extract and Bauhinia 

purpurea bark 

extract. 

 

 

Withania 

somnifera 

(Ashwaga

nda) root 

extract 

(1.4 g/kg 

body wt.)  

 

Bauhinia 

purpurea 

bark 

extract 

(2.5 mg/kg 

body wt.) 

for 20 

days. 

 

A group, receiving 0.1 

ml of 

distilled water served 

as control 

Total 

triiodothyro

nine (T3 ) 

and  Total 

thyroxine 

(T4 ) 

 

 

 

 

hepatic 

LPO, 

SOD, 

Catalase 

& G-6-

Pase 

activity. 

 

Animal Withania 

somnifera 

1.4g/kg for 

20 days 

Significant 

 TT4 

(P<0.001); 

Significant 

 in hepatic 

G-6- Pase ( 

P<0.01) 

and CAT ( 

P<0.01) 

activities 

and  in 

LPO 

(P<0.001). 

 

Bauhinia 

extract at 

2.5 mg/kg 

body wt. 

for 20 days 

significantl

y  serum 

Total T4, 

T3 

concentrati

ons and 

hepatic G-

6-Pase 

(P<0.001) 

and SOD 

and CAT 

activities 

(P<0.01 

and P< 

0.001) 

(Tripath

i, 

Malhotr

a, & 

Tripathi

, 1984) 

 

Control-

Animal 

The thyroid 

function of Z-

guggulsterone 

treated and 

untreated 

(Control) rats 

was compared 

by monitoring 

three different 

parameters: 

iodine uptake 

by the 

thyroid, 

Albino rats of 

H. M. strain 

100mg body 

weight were 

employed.  

 

Rats were 

divided into 5 

groups (4 

treatment 

groups 

A ketosteroid, Z-

guggulsterone, 

isolated from the 

oleo-resin of 

Commiphora mukul 

(Mo Yao). 

 

Z-

guggulster

one was 

administer

ed orally 

in the dose 

of 1 

mg/100 

gm body 

weight 

every day 

for 10 

Control was non-

treated animals 

NA Thyroid 

peroxidas

e (TPO)  

Protease 

 

Thyroid 

iodine 

uptake  

Animal 

study 

Z-

guggulste

rone  

thyroid 

proteolyti

c activity 

after 4 & 

6 days 

(P<0.001)

; Z-

guggulste

rone  

thyroid 
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thyroid 

peroxidase 

and protease 

activities and 

oxygen 

consumption 

by liver and 

muscle 

tissues. 

 

measuring the 

different 

variables and 1 

control group 

receiving no 

treatment). Six 

animals per 

group.  

days. 

 

After 

administra

tion, 

Variables 

measured 

at: 4, 6 

and 10 

days. 

 

Oxygen 

consumpt

ion by 

isolated 

Liver and 

biceps 

tissues of 

treated 

rats.  

peroxidas

e (TPO) 

activity 

after 4 

days 

(P<0.05) 

& 6 days 

(P<0.001)

; 
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Abstraction-1C 

Traditional Herbal Medicine (THM) and Female Reproductive Markers  

 

Author, 

Date 

Condition/St

udy 

Objective 

Subjects/Nu

mber 

Treatment/Interv

ention 

Dosages Control 

Intervention/#Rand

omized 

Hormone

s 

Evaluated 

Other 

variables 

mesured 

Limitatio

ns 

Outcome/ 

Results 

(Dong Li, 

2008)  

 

Abstract 

(Rest of 

article in 

Chinese) – 

Can’t use 

in stats-Just 

mentioning 

 

Observatio

nal-Non-

Randomize

s, Non-

control 

To investigate 

the preventative 

effect of 

Bushen 

Houxue Recipe 

(BSHXR) on 

Auotimmune 

premature 

ovarian failure 

(POF) in mice. 

Ovarian 

antigen was 

prepared with 

the ovarian 

tissue of 

female 

BALM/c mice.   

 

 

The POF mice were 

treated with BSHXR 

after the first and 

third immunization. 

 

Bushen Houxue 

Recipe: - Radix 

Rehmanniae (Sheng 

Di huang), Fructus 

Corni (Shan Zhu 

Yu), Radix 

Angelicae sinensis 

(Dang Gui), Radix 

Paeoniae Alba (Bai 

Shao), Herba 

Epimedii (Yin Yang 

Huo; Xian Ling Pi) 

and Radix Salviae 

Miltiorrhizase (Dan 

Shen) and “other 

ingredients”. 

Not mentioned A mouse model of POF 

was established by 

immunization injection 

of the ovarian antigen 

of isotype in female 

mice on multiple 

subcutaneous sites and 

two posterior soles.   

 

No Controls mentioned. 

Levels of: 

FSH, LH, 

E2 in 

peripheral 

blood was 

detected by 

enzyme 

linked 

immune-

sorbent 

assay. 

 

 Animal 

Model… 

 

Only the 

abstract was 

found in 

English and 

the rest of 

the article in 

Chinese…. 

BSHXR  

the increased 

levels of 

FSH and 

LH, &  the 

levels of E2 

and the 

number of 

growing and 

mature 

ovarian 

follicles 

(P<0.05). 

(Ried & 

Stuart, 

2011) 

 

Cochrane 

Review –

but 

statisticall

y 

analyzed. 

To assess the 

effect of 

Traditional 

Chinese Herbal 

Medicine 

(CHM) in the 

management of 

female 

infertility and 

on pregnancy 

rates compared 

with Western 

Medical (WM) 

treatment. 

 

Meta-analyses 

of non 

randomized and 

randomized 

controlled trials 

(RCTs) or 

cohort studies, 

and compared 

clinical 

pregnancy rates 

achieved with 

CHM versus 

WM drug 

treatment or in 

vitro 

Types of 

participants: 

Women of 

reproductive 

age with 

primary or 

secondary 

infertility were 

included. 

Infertility may 

have been 

associated with 

endometriosis, 

PCOS, 

amenorrhea, 

oligomenorrhe

a, 

dysmenorrhea, 

luteal phase 

defect, 

fallopian tube 

blockage, 

pelvic 

inflammation, 

hyperprolactina

emia, advanced 

maternal age, 

or unexplained 

infertility. This 

review 

excluded 

Chinese Herbal 

Medicine 

 

Chinese Herbal 

Medicine (CHM) 

treatment defined as 

treatment with 

Chinese Herbs 

according to TCM 

pattern diagnosis.  

 

Included studies 

which used CHM 

alone, or in 

combination with 

acupuncture (Acu) or 

Western Medicine 

(WM) in the form of 

drugs or surgery. 

 

Excluded studies 

using acupuncture 

alone or TCM 

therapy (CHM ± 

Acu) in combination 

with assisted 

Four of the eight 

RCTs 

investigated the 

effect of CHM 

alone in 

comparison to 

WM medication.  

Four RCTs 

compared CHM 

plus WM 

medication with 

WM treatment 

alone. Ten 

cohort studies 

used CHM 

therapy alone. 

One combined 

CHM with 

acupuncture 

treatment, and 

two cohort 

studies 

combined CHM 

with either 

antibiotics, 

steroids or 

standard 

medication for 

hyper-

prolactinaemia.  

CHM alone or 

in combination 

with 

Western Medical 

fertility drug therapy or 

IVF. 

 

The control group in 

(R)CTs received WM 

pharmacological 

treatment only. 

_ Pregnancy 

Rates 

 

Assessmen

t of the 

quality of 

the 

menstrual 

cycle, 

BBT, SXs, 

Tongue 

and Pulse. 

 

 

Review 

 

Available 

data did not 

allow 

meaningful 

direct 

comparison 

of specific 

intervention

s (e.g. a 

specific 

herbal 

formula 

versus a 

specific 

drug), due 

to 

fundamental

ly different 

diagnostic 

approaches. 

 

Meta-

analysis of 

RCTs 

suggested a 

3.5 greater 

likelihood of 

achieving a 

pregnancy 

with CHM 

therapy over 

a 4-month 

period 

compared 

with WM 

drug therapy 

alone (odds 

ratio = 3.5, 

95% CI: 2.3- 

5.2, p < 

0.0001, n = 

1005). Mean 

(SD) 

pregnancy 

rates were 60 

± 12.5% for 

CHM 

compared 

with 32 ± 

10% using 

WM drug 

therapy.  
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fertilization 

(IVF).  

 

 

studies of male 

infertility. 

 

Women who 

participated in 

the studies 

were between 

18 and 45 years 

old, with a 

mean of 30 

years. 

Infertility was 

experienced on 

average 4.5 

years (range 1-

20 years). 

 

 

reproductive 

technologies (ART). 

acupuncture was 

used in the 

treatment of 

infertility in the 

case studies.  

Treatment 

duration with 

CHM was on 

average 4 

months in the 

RCTs and 

cohort studies, 

and 5—18 

months in the 

case studies,. 

 

Dosages of 

herbs and or 

formulas used 

varied according 

to study being 

reviewed. 

 

Meta- 

analysis of 

selected 

cohort 

studies (n = 

616 women) 

suggested a 

mean 

clinical 

pregnancy 

rate of 50% 

using CHM 

compared 

with IVF 

(30%) (p < 

0.0001). 

 

 

 

 

 

 

 

 

(T 

Ushiroya

ma et al., 

2001) 

 

Randomiz

ed-

Controlled 

Human 

 

Abstract 

(Rest of 

article in 

Japanese) 

– Can’t 

use in 

stats-Just 

mentionin

g 

Investigated 

the treatment 

of 

anovulatory 

women with 

high plasma 

LH levels 

with the 

herbal 

medicine 

Unkei-to 

(Wen Jing 

Tang). 

 

A total of 100 

patients with 

polycystic 

ovary 

syndrome (n = 

38) or non-

polycystic 

ovary 

syndrome (n = 

62) were 

allocated 

randomly into 

two groups. 

Endocrine 

levels (FSH, 

LH and 

estradiol), 

follicle growth 

and response to 

unkei-to were 

compared for 

52 subjects in 

the unkei-to 

group and 48 

subjects in the 

control group. 

Unkei-to (Wen Jing 

Tang) – With 

Classic Dosages: 

Evodia Fructus (Wu 

Zhu Yu) 9g, 

Cinnamoni Ramulus 

(Gui Zhi) 6g, 

Angelica sinensis 

(Dang Gui) 6g, 

Chuanxiong 

Rhizoma (Chuan 

Xiong) 6g, Paeoniae 

Radix (Bai 

Shao/Shao Yao) 6g, 

Asini Corii Colla (E 

Jiao) 6g, 

Ophiopogonis Radix 

(Mai Men Dong) 9g, 

Moutan Cortex (Mu 

Dan Pi) 6g, Ginseng 

Radix (Ren Shen) 6g, 

Glycyrrhizae Radix 

(Gan Cao) 6g, 

Zingiberis Rhizoma 

recens (Sheng Jiang) 

6g, Pinelliae 

Rhizoma 

Preaeparatum (Zhi 

Ban Xia) 6g  

Dosages 

not known 

Randomized-

Controlled 

 

48 subjects in 

control group not 

receiving any 

treatment with 

Unkei-to (Wen Jing 

Tang). 

LH, 

Estradiol 

Develop

ment of 

Dominant 

follicle 

None 

mentioned 

The mean 

rate of 

reduction of 

serum LH 

was 22.2 +/- 

35.7% in 

polycystic 

ovary 

syndrome 

patients and 

49.7 +/- 

15.3% in 

non-

polycystic 

ovary 

syndrome 

patients. 

This  

 was 

significant in 

the non-

polycystic 

ovary 

syndrome 

patients (P = 

.030). 
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(T 

Ushiroya

ma, 

Tsubokur

a, Ikeda, 

& Ueki, 

1995) 

 

Clinical 

Trial – 

Non-

Controlled 

and non-

randomize

d, Human 

This study 

aims to 

establish the 

efficacy of 

Unkei-to 

(Wen Jing 

Tang) in 

patients with 

anovulatory 

cycles and to 

analyze the 

change of 

gonadotropin 

secretion in a 

pulsatile 

fashion by 

treatment with 

Unkei-to 

(Wen Jing 

Tang). 

 

Seventy-five 

women (16 

to 28 years 

old) with 

hypothalami

c 

amenorrhea 

were studied 

after 

informed 

consent. 

 

Unkei-to (Wen Jing 

Tang Jia wei) – 

With Dosages: 

Evodia Fructus 

(Goshuyu) (Wu Zhu 

Yu) 1g, Cinnamoni 

Ramulus (Keihi)(Gui 

Zhi) 2g, Cinnamon 

bark (Keihi) (Rou 

Gui) 2,g, Angelica 

sinensis (Touki) 

(Dang Gui) 3g, 

Chuanxiong 

Rhizoma (Chuan 

Xiong) 2g, Paeoniae 

Radix (Shakuyaku) 

(Bai Shao/Shao Yao) 

2g, Asini Corii Colla 

(Akyo) (E Jiao) 2g, 

Ophiopogonis Radix 

(Bakumonto) (Mai 

Men Dong) 4g, 

Moutan Cortex  

(Botanpi) (Mu Dan 

Pi) 2g, Ginseng 

Radix (Ninjin) (Ren 

Shen) 2g, 

Glycyrrhizae Radix 

(Kanzo) (Gan Cao) 

2g, Cnidium 

rhizome (Senkyu) 

2g,  (She chuang 

zi),  Zingiberis 

Rhizoma recens 

(Shokyo)(Sheng 

Jiang) 1g, Pinelliae 

Rhizoma 

Preaeparatum  

(Hange) (Zhi Ban 

Xia) 4g 

Seventy-

five 

patients 

were 

treated 

with 

Unkei-to 

after 

withdrawal 

bleeding. 

They 

received 

extracted 

granules of 

Unkei-to 

7.5 gm a 

day for 10 

weeks.  

 

 

None noted 

Compared to before 

treatment. 

FSH 

(mlU/ml) 

LH 

(mlU/ml) 

Estradiol 

(E2) 

 

 

Ovulation 

rates 

None 

noted 

 

No 

Controls 

used or 

noted. 

 

No 

Mention 

of 

randomiza

tion. 

Unkei-to 

(Wen Jing 

Tang) (TJ-

106) 

significant 

 of FSH 

in the 1st 

grade (P < 

0.05), 2nd 

grade 

amenorrhe

a w/o 

weight loss 

(P < 0.05), 

and weight 

loss related 

to 2nd 

grade 

amenorrhe

a (P < 

0.01) in 8 

weeks of 

treatment.  

 

E2 1.8 

times in 4 

weeks of 

treatment 

with 

Unkei-to in 

1st grade 

amenorrhe

a (P < 

0.01). In 

2nd grade 

amenorrhe

a w/o 

weight loss 

and weight 

loss related 

2nd grade 

amenorrhe

a, plasma 

E2 level  

2.9 times 

(P < 0.01) 

and 1.7 

times (P < 

0.05) in 8 

weeks tx. 

 

Overall, 

Unkei-to 

induced 

ovulation in 

42.7% 

(32/75) of 

anovulatory 

patients over 

12 weeks of 

tx. 

(Takahis

a 

Ushiroya

ma, 

Hosotani, 

Yamashit

a, 

This study 

aims to (1) 

compare the 
efficacy of 

Unkei-

to/Wen Jing 
Tang Jia Wei 

in hypo-

functioning 

One hundred 

and fifty-

seven 
women with 

hypothalami

c 
amenorrhea 

(115 

patients: 

Unkei-to (Wen Jing 

Tang Jia Wei): 

Same constituents 

and dosages as in 

above study. 

7.5 g of 

extracted 

granules of 
Unkei-to each 

day 

(dissolved 2.5 
g of the 

commercial 

preparation in 

No Control 

 

Compared to before 

treatment. 

FSH, LH, 

E2 

Ovulation 

rates 

No control 8 wks of 

Unkei-to tx 

 FSH in  1 

& 

2amenorrhe

a hyper-fnct 

patients 

P<0.01;  



Infertility and Autoimmune Hypothyroid (Hashimoto’s Thyroiditis): Neuroendocrine-Immune modulation 

and fertility support utilizing Traditional Herbal Medicine (THM). 

 

152 

Yamashit

a, & 

Ueki, 

2003) 

 

Non-

Control-

Non-

Randomi

zed, 

human 

and hyper- 

functioning 

patients with 
anovulatory 

cycles; and 

(2) to 
establish the 

efficacy of 

Unkei-to in 
hyper-

functioning 

patients; and 
(3) analyze 

the changes 

in 
endocrinologi

cal status 

with Unkei- 
to treatment 

 

hypo- 

functioning 

condition; 
42 patients: 

hyper-

functioning 
condition) 

were studied 

after 
informed 

consent.  

 

100 ml of hot 

water to take 

about 30 
minutes 

before every 

meal) for 12 
weeks.   

 

FSH in  1 & 

2 hypo-fnct 

patients 

P<0.001. 

 

8 wks of 

Unkei-to tx 

 LH in 

hyper-fnct 1 

amenorrhea 

(P<0.001) & 

2 

amenorrhea 

(P<0.01) 

patients;  

LH in 1 & 

2 hypo-fnct 

patients 

P<0.001. 

 

8 wks of 

Unkei-to tx 

 E2 in 

hyper-fnct 1 

amenorrhea 

(P<0.001) & 

2 

amenorrhea 

(P<0.01) 

patients;  

E2 fnct 1 

amenorrhea 

(P<0.001) & 

2 

amenorrhea 

(P<0.01) 

patients; 

 

 

 

(S Usuki, 

1988)

  

 

Animal 

control 

trial

  

This study 

was 

conducted to 

clarify the 

effect of 

Tokishakuya

kusan (TS) 

on cyclic 

AMP 

accumulation 

in ovarian 

tissue and 

progesterone 

production by 

corporus 

lutem in rats 

Female 

rats of the 

Wistar-

Imamichi 

strain were 

obtained 

from the 

lmamichi 

Institute 

for Animal 

Reproducti

on 

(Saitama, 

Japan). 

 

Number of 

rats use 

Extract of –

Tokishakuyakusan 

(TS) = Dang Gui 

Shao Yao San 

(Tang kuei and 

Peony Powder) 

 

(TS)/Dang Gui Shao 

Yao San – Classic 

formula and dosages 

of herbal 

constituents: Dang 

Gui(Angelica 

sinensis Radix) 9, 

Bai Shao Yao 

The animals 

were 

injected 

intravenousl

y with an 

extract of TS 

(0.02-200 µg 

in 0.2 ml  of  

0.9%  NaCl)  

7 days after 

the hCG 

administratio

n.   

 

 

Control – No treatment 

 

# of animals in control 

group not mentioned. 

 

The animals were 

injected sub 

cutaneously with 20 

IU of PMS (pregnant 

mare's serum 

gonadotropin; then 

with 40 IU of hCG 

(human chorionic 

gonadotropin 56 

Progestero

ne, 17-

OHP- 

(17-

Hydroxy-

progestero

ne) and 

20-OHP 

(20Hydr

oxy-

progestero

ne) 

concentrat

ions in 

serum and 

in ovarian 

____ Not 

mentioned 

 

Animal 

study 

20 and 

200 µg of 

TS  

serum 

progester

one 

secretion 

60 min 

after 

injection 

of TS, 

but level 

 to low 

by 120-

180 min 

followin

g TS 

injection; 

tissue 
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in vivo and 

vitro. 

 

 

not 

specified. 

 

(Paeoniae 

Radix)48g, Fu Ling 

(Poria) 12, Bai Zhu 

(Atractylodis 

macrocephalae 

Rhizoma) 12, Ze Xie 

(Alismatis Rhizoma) 

24, Chuan Xiong 

(Chuanciong 

Rhizoma) 24. 

hours after the PMS 

injection to induce 

super-ovulated 

ovaries. 

tissue. 

 

Cyclic 

AMP 

accumulat

ion in 

ovarian 

tissue 

 

levels 

showed 

no 

significa

nt 

changes. 
 

20 and 200 

µg of TS,  

levels 

of17-OHP 

0, 60, 120 

and 180 

minutes 

following 

injection of 

TS  (p < 0.02, 

p < 0.01, p < 

0.02 and p < 

0.05) 

compared to 

control 

group; 20-

OHP 

concentratio

ns in serum 

and ovarian 

tissue 60-

180 

minutes 

after the 

administrati

on of 0.02-

200 µg of TS 

showed no 

sig changes.   

 

20 and 

200 µg 

of TS  

cyclic 

AMP 

accumul

ation 10 

minutes 

after TS 

injection 

(p 

<0.001 

and p < 

0.001). 

(Satoshi 

Usuki, 

Higa, & 

Soreya, 

2002) 

 

Non-

Randomi

zed, 

Control, 

Human 

 

The effect of 
Tokishakuyak

usan/ Dang 

Gui Shao Yao 

San 

(Tangkuei and 

Peony 
Powder), a 

Chinese 

herbal 
medicine, was 

examined, in 

vivo, in 
women with 

luteal 
insufficiency 

and in women 

with normal 
menstrual 

cycles.  

Venous 
blood and 

urine were 

collected 

daily from 

seven female 

volunteers 
(mean age, 

27 years; 21 

to 28) with 
luteal 

insufficiency.  

 
Luteal 

insufficiency 
was defined 

as plasma 

progesterone 
levels of less 

than 5 ng/ml 

Extract of –

Tokishakuyakusan 

(TS) = Dang Gui 

Shao Yao San 

(Tangkuei and 

Peony Powder) 

 

(TS)/Dang Gui Shao 

Yao San – Classic 

formula and dosages 

of herbal 

constituents: Dang 

Gui(Angelica 

sinensis Radix) 9, 

Bai Shao Yao 

(Paeoniae 

Radix)48g, Fu Ling 

Either 

women with 

luteal 

insufficiency 

or 15 

dysmenorrhe

ic women 

received 

pulverized 

Tokishakuya

kusan (7.5 

mg/day, 

three times a 

day) for more 

than three 

months. 

Control: Non-

treated women. 

 

Comparison Group 

= Women with 

normal menstrual 

cycles treated with 

Tokishakuyakusan/ 

Dang Gui Shao Yao 

San (Tangkuei and 

Peony Powder). 

Prolactin, 

(FSH), 

(LH), 

progesteron

e, 17 –

hydroxy-

progesteron

e (17-

OHP), 4-

androstened

ione, 

testosterone, 

estrone, 

estradiol-17, 

active renin, 

angiotensin 

II and atrial 

natriuretic 

peptide 

(ANP).  

Daily 

Basal 

body 

temperat

ure  

Non-

Randomiz

ed. 

Of the 

seven 

treated 

women, 

five 

(71.4%) 

showed a 

significant 

 in 

estradiol-

17 

(P<0.05) 

during their 

follicular 

phases and 

four 

(57.1%) 

showed a 
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  throughout 

the luteal 

phase; and 
high-phase 

BBT of less 

than 8 days.  
 

 

(Poria) 12, Bai Zhu 

(Atractylodis 

macrocephalae 

Rhizoma) 12, Ze Xie 

(Alismatis Rhizoma) 

24, Chuan Xiong 

(Chuanciong 

Rhizoma) 24. 

 Urinary 

estrone, 

estradiol-17 

and LH 

assay & 

Urinary 

pregnanedio

l. 

significant 

 in 17 –

hydroxy-

progestero

ne (17-

OHP) and 

progesteron

e levels 

(P<0.05) 

during their 

luteal 

phases. 
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Abstraction-1D 

Traditional Herbal Medicine and Adrenal Health 

Author, 

Date 

Condition 

and/or Study 

Objective 

Subjects 

& 

Number 

of 

Subjects 

Treatment / 

Intervention  

Dosages Control 

Intervention/#Randomi

zed 

Hormon

es 

Evaluate

d 

Other 

Variables 

Measured 

Limitatio

ns 

Outcome/ 

Results 

Avakian, E 

V, Evonuk, 

E, 1979  

 

Randomize

d, control 

Animal 

 

The acute 

effect of 

Panax ginseng 

(GS), root 

extract was 

investigated 

on the rate of 

glycogenolysi

s in white 

muscle and in 

liver during 

prolonged 

exercise of 

1.5-3 hours 

duration in 

rats. Adrenal 

cholesterol 

depletion was 

also 

measured. 

36 male 

rats of 

the 

Wistar 

strain 

(specific 

pathogen 

free, 

Hilltop 

Laborato

ry 

Animals)

, 

weighing 

between 

200-300 

grams 

were 

used in 

the study.  

 

 

Alcohol 

extract of 

Panax 

ginseng (GS) 

root 

Animals were 

randomly 

divided into the 

following 

groups: Group 

A: (10 animals). 

sedentary 

Control used to 

establish 

baseline, resting 

levels of tissue 

glycogen and 

adrenal 

cholesterol.  

Group B: (14 

animals). acute 

swimming bout 

lasting 1.5 

hours, with 

7.5% of their 

body weight 

attached to their 

tails with lead 

weights. Group 

C: (12 animals). 

acute swimming 

bout lasting 3 

hours, weighted 

as were animals 

in group B. 

 

 

Group A: (10 animals). 

sedentary Control used to 

establish baseline, resting 

levels of tissue glycogen 

and adrenal cholesterol. 

 

The remaining half of the 

animals in each group 

served as controls and were 

given an injection of saline. 

None 

Measure

d 

Adrenal 

Cholesterol 

(mg/100mg) 

 

Muscle and 

Liver 

Glycogen 

levels  (mg/g)- 

Glycogen 

utilization in 

white skeletal 

muscle during 

exercise (Rate 

of 

Glycogenolysi

s). 

Not 

Mentioned

. 

 

Subjects 

were 

animals 

 

 

GS  muscle 

glycogen after 

1.5-3 hr of 

exercise 

(P<0.01). 

 

GS had no 

significant 

effect on Liver 

glycogen 

levels in 

resting or 

during 

exercise. But 

still > 

controls. 

 

GS  adrenal 

cholesterol 

21% 

compared to 

controls but 

not 

significant. 

Bhattachar

y, & 

Muruganan

, 2003  

 

Randomize

d, control 

Animal 

Investigate 

the 

adaptogenic 

activity of a 

standardised 

extract of 

Withania 

somnifera 

(WS) roots 

against a rat 

model of 

chronic stress 

(CS).   

Adult 

male 

Wistar 

strain 

rats 

(180–220 

g) were 

used. 

Standardised 

extract of 

Withania 

somnifera 

(WS) root. 

 

Crude Panax 

ginseng (PG) 

root powder 

was used as 

the standard 

drug for 

comparison 

of 

adaptogenic 

activity. 

Crude PG root 

powder was 

used as the 

standard drug 

for 

comparison of 

adaptogenic 

activity 

 

 

Control animals received 

only the vehicle in the 

same volume used for 

drug administration (2.5 

ml/kg po). 

 

 

Cortisol 

(g/dl) 

 

Glucose 

(mg%) 

Increase in 

ulcer 

incidence, the 

number and 

severity of 

gastric ulcers.  

 

Behavioral 

Depression 

 

Sexual 

behavior 

 

Subjects 

were 

animals 

corticosteron

e 

levels(g/dl), 

by WS (25 

and 50 

mg/kg), and 

by PG (100 

mg/ 

kg)(P<0.05).  

 

WS (25 and 

50 mg/kg po) 

and by PG 

(100 mg/kg 

po) 

hyperglycem

ia,  glucose 

tolerance &  

gastric ulcer 
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Cognitive 

function 

 

Immune 

Function 

 

incidence, # & 

severity,  

depression and 

 sexual 

behavior 

(P<0.05); WS 

(50mg/kg)  

cognigtive 

fnct (P<0.05). 

 

WS (50 

mg/kg) but not 

PG (100 

mg/kg)  

macrophage 

activity 

(P<0.05).  

 

WS (25 and 

50 mg/kg) and 

PG (100 

mg/kg) 

reversed the 

immune-

suppressing 

activities of 

CS (P<0.05).   

 

WS (50 mg/kg 

po) exhibited 

a higher anti-

stress activity 

than PG 

(P<0.05).  

  

Filaretov, 

Bogdanova

, 

Mityushov, 

Podvigina, 

& Srailova, 

1986  

 

Randomize

d, control 

Animal 

The aim of 

this 

investigation 

was to study 

the effect of 

ginseng 

(Panax 

ginseng C. A. 

Mey; Ren 

Shen), 

Polyscias 

filicifolia 

Bailey, and 

Eleutherococc

us Maxim  

(Siberian 

Ginseng; Ci 

Wu Jia) on 

function of 

the pituitary-

adrenocortical 

130 male 

Wistar 

albino 

rats 

weighing 

160-200 

g. 

Adaptogens: 

Panax 

ginseng; Ren 

Shen), 

Polyscias 

filicifolia 

Bailey, and 

Eleuthero-

coccus 

Maxim  

(Siberian 

Ginseng; Ci 

Wu Jia) 

 

 

1) Tincture of 

Ginseng 0.75, 

1.5, 3.0, and 

6.0 ml/200 g 

body weight, 

2) 

pharmaceutica

l preparation 

of tincture of 

Ginseng 0.75 

and 1.5 

ml/200 g body 

weight, 3) 

tincture of 

Polyscias 

filicifolia 1.5 

ml/200 g body 

weight; 

4) pharma-

ceutical 

preparation of 

Control (injection of 

Ringer's solution into 

animals) – A Saline 

solution. 

 

Basal 

blood 

Cortico-

sterone 

concen-

trations 

g% 

 

 

 

 

 

 

 

PACS activity 

was 

determined by 

measuring the 

corticosterone 

concentration 

in blood taken 

after de- 

capitation of 

the animals. 

Subjects 

were 

animals 

Tincture of 

ginseng 

(1.5ml/200g), 

pharmaceutica

l preparation 

of tincture of 

Ginseng 

(1.5ml/200g), 

crude tincture 

of Polyscias 

filicifolia 

(1.5ml/200g), 

and 

pharmaceutica

l preparation 

of 

Eleutherococc

us 

(0.04ml/200g) 

extract  basal 

blood 

corticosterone 

g% (P<0.05). 
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system 

(PACS) at rest 

and during 
stress. 

 

Eleutherococc

us extract 

0.04 ml/200 g 

body weight.  

 

Each group 

contains 7-10 

animals. 

 

 

 

 

 

Daily injection 

of Ginseng 

(1.5ml/200g) 

(P<0.01), 

pharmaceutica

l preparation 

of 

Eleutherococc

us 

(0.75ml/200g) 

(P<0.05) and 

Polyscias 

filicifolia 

(1.5ml/200g) 

(P<0.05) for 7 

days  blood 

corticosterone 

level g%. 

 

 

 

 

 

 

 

 

 

Nishibe, 

Kinoshita, 

Takeda, & 

Okano, 

1990 

 

Randomize

d, control 

Animal 

Investigation 

of the 

constituents 

of the stem 

bark, 

Acanthopanx 

senticosus 

HARMs (Ci 

Wu Jia), with 

the aim of 

isolating some 

biological 

active 

compounds. 

 

And 

determining 

the 

pharmacologi

c effects of 

the major 

compounds 2 

and 4 in 

chronic 

4 week 

male rats 

of SD-

strain 

weighing 

100-120g 

 

Acanthopanx 

senticosus 

(Ci Wu Jia) 

aqueous 

extract; 

compound 2 

((+)-

syringaresino

l); 

compound 4 

(chlorogenic 

acid)  

 

Acanthopanx 

senticosus (Ci 

Wu Jia) 

aqueous 

extract (500 

mg/g/d) 

 

Compound 2 

((+)-

syringaresinol) 

(50mg/kg/d) 

compound 4 

(chlorogenic 

acid) 

(50mg/kg/d) 

 

The Rats were divided 

randomly into 2 groups.  

1ml of the aqueous 

solution of the aqueous 

extract (500mg/kg) or 

compound (50mg/kg) 

was orally given to rats 

of one group and 1 ml of 

water was given to rats 

of the control group 

every  

day at the same hour of 

the day.   

 

Exercise time to 

exhaustion was 

established when the rats 

began to swim 

backwards, descended to 

the bottom, did not 

return to the surface 

within 12 s, and had no 

power to continue 

N/A Exercise time 

to exhaustion 

Subjects 

were 

animals 

Aqueous 

extract (500 

mg/g/d for 

21 days ) 

group 

significantly 

 exercise 

time to 

exhaustion 

compared to 

the controls 

(P<0.05).   

 

A significant 

 in exercise 

time in the 

compound 2-

treated group 

on and after 

the 6th trial 

time (the 18th 

day after the 

first 

administration

) compared to 

control 

(P<0.01).   
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swimming 

stressed rats.  

 

swimming.  
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Abstraction-1E 

Traditional Herbal Medicine and Gut Health 

Author, 

Date 

Condition/Stu

dy Objective 

Subjects/Num

ber 

Treatment/Interven

tion 

Dosages Control 

Intervention/#Random

ized 

Immune 

Marker

s 

Evaluat

ed 

Other 

Variables 

Measured 

Limitatio

ns 

Outcom

e/ 

Results 

Eamlamna

m, et al., 
2006 

 

Randomiz
ed, control 

Animal 

To compare 

the effects of 

Aloe vera and 

sucralfate on 

gastric micro-

circulatory 

changes, 

cytokine 

levels and 

gastric ulcer 

healing. 

Male Spraque-

Dawley rats (= 

48). 

 

Divided into 

four groups. 

Group1: 

control; Group 

2: Gastric ulcer 

group without 

treatment; 

Groups 3 and 

4: Gastric ulcer 

treatment 

groups with 

sucralfate and 

Aloe vera .  

 

The rats from 

each group 

were divided 

into 2 

subgroups. 

Subgroup 1: of 

leukocyte 

adherence, 

TNF-α and IL-

10 levels and 

Subgroup 2: 

Gastric ulcer 

healing on days 

1 and 8 after 

induction of 

gastric ulcer by 

20 % acetic 

acid.  

Sucralfate and Aloe 

vera. 

Gastric 

ulcer 

induced 

treatment 

groups 

with 

sucralfate 

(200 

mg/kg/do

se, twice 

daily) and 

Aloe vera 

(200 

Interactio

n 

mg/kg/do

se, twice 

daily). 

Group1: served as 

control group – no 

induced gastric ulcer 

and no treatment was 

given. 

 

Group 2: gastric ulcer 

induced by 

administration of   20% 

acetic acid. 

TNF-α 

IL-10 

Leukocyte 

adherence 
in 

postcapilla

ry venule 
 

Gastric 

Gland 
Length 

 

Gastric 
Epithelial 

Cell 

Proliferati
on 

 

Gastric 
ulcer 

lesion 

length 

 

Not 

Mentione

d. 

 

Subjects 

were 

animals. 

Aloe 

Vera 

reduced 

leukocyt

e 

adheren

ce and 

TNF-α 

level 

(P<0.05)

, elevate 

IL-10 

level 

(P<0.05) 

and 

promote 

gastric 

ulcer 

healing 
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Goso, Y., et 

al., 1996 

 
Randomized, 

control 

Animal 

Determine the 

effect of 

“Rikkunshi-to” 

(aka – “Liu Jin Zi 

Tang”) and it’s 

two medicinals  

(Zingiberis 

Rhizoma/Sheng 

Jiang and 

Glycyrrhizae 

Radix/Gan Cao) 

on the 

distributional 

changes of gastric 

mucin content in 

ethanol-induced 

gastric damage. 

 

 

Seven-week-

old male 

Wistar rats, 

each weighing 

approximately 

160 g, were 

used.  

 

Each study was 

carried out 

using 5-13 rats 

per group. 

During the 

study 

estimating 

mucin 

contents, 18-24 

rats per group 

were used 

Oral herbal 

therapy 

(Rikkunshi-to, 

Zingiberis 

Rhizoma/Sheng 

Jiang or 

Glycyrrhizae 

Radix/Gan Cao) 

was given 30 

min before the 

administration of 

70% ethanol. 

 

70% ETOH 

given alone. 

 

OR 

Zingiberis 

Rhizoma/Sheng 

Jiang + ETOH 

OR 

Glycyrrhizae 

Radix/Gan Cao) 

+ ETOH 

 

Rikkunshi-to 

(Liu Jun Zi 

Tang - Six 

(Gentlemen) 

- Ginesng Radix 

(Ren Shen), 

Pinelliae 

Rhizoma (Ban 

Xia), 

Atractylodes 

lancea (Cang 

Zhu), Hoelen = 

Poria 

(pharmaceutical 

name)/Poria 

Cocos (species) 

= (Fu Ling), 

Aurantii Nobilis 

Pericarpium 

(Chen Pi), 

Glycyrrhizae 

Radix (Gan Cao), 

Zingiberis 

Rhizoma (Sheng 

Jiang), 

Zizyphi Fructus 

(Da Zao) 

Each drug 

powder was 

suspended in 

0.5% carboxy-

methyl-cellu- 

lose at a 

concentration  

of 100 mg/ml 

and orally 

administered 

to the animals 

at a dose of 10 

ml/kg for 

Rikkunshi-to 

or 5 ml/ kg for 

the herbal 

component.  

 

 

Control 

group = 

non-

treated 

gastric 

cells. 

 

70% 

ETOH 

group  

 

 

 

 

Not 

measured 

Mucin 

content 

localizd in 

the 

different 

layers of 

rat gastric 

mucosa 

(deep 

corpus, 

antral 

mucosa 

and the 

surface 

mucosa 

including 

the 

adherent 

mucus gel) 

 

The mucin 

content 

(Fr-1 

hexose 

value) was 

expressed 

as mg 

hexose per 

stomach of 

one 

animal. 

 

Ulcer 

Length 

Not 

Mentioned. 

 

Subjects 

were 

animals. 

Rikkun-shi-to 

prior to ethanol 

ingestion 

strongly inhibited 

the hemorrhagic 

lesions (p < 0.01 

vs. control) and 

deep corpus 

mucin content 

was significantly 

increased by the 

drug 

administration 

(P<0.01). 

 

Zingiberis 

Rhizoma 

accumulated 

mucin in the deep 

corpus mucosa 

(P<0.05) and 

accelerated the 

secretion of the 

mucin during 

ethanol-induced 

gastric damage 

(P<0.01).  

Glycyrrhizae 

Radix accelerated 

the secretion of 

deep mucosal 

mucin (P<0.05) 

and aided in its 

retention in the 

surface mucus 

during ethanol-

induced gastric 

damage (P<0.05). 
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Abstraction Table-2A 

Effects of Traditional Herbal Medicine on Immune Cells – Legend and Background 

 I = Increased (significantly);; I-NS= Increased-Non-significant; D= Decreased/suppressed (significantly); D-NS: Decreased-Non-

significant; NC = No Change; M= Modulates; N = No measurement. Significance indicated by p values (P<0.05, P<0.01, P<0.001, 

P<0.0001). 

 

 Interleukins and TH-1/TH-2 Cytokines 

o IL-1 (α or β)– Pro-inflammatory interleukin released by antigen presenting cell (APC) to activate T-Helper cells (CD 4), 

activating either TH-1 or TH2 cytokine pathways. 

o TH-1 Cytokines: Il-2, Il-12, IFN-γ, TNF-α 

o TH-2 Cytokines: IL-4, IL-5, Il-6 IL-10, IL-13 

o TH-17 Cytokines: IL-6, IL-17, TNF-α, TGF- β 

 Promoted by IL-6 - TH-17 is T-cell activity related to the immunological destructiveness potential of TH-1 and TH-2 

shifts.  The greater the TH-17 activity, the greater potential for immunological destruction is present. 

 

 Other Cytokines/Chemokines: Chemokines are said to be small peptides that are chemo-attractants for leukocyte subpopulations within 

local inflammation sites.  

o IP-10, MCP-1, MIP-1α , MIP-1β 

 Macrophage chemotactic protein-1 (MCP-1), macrophage inflammatory protein (MIP)-1α, MIP-1β, (IFN-γ)-inducible 

protein-10 (IP-10) 

 

 CD25: It is a type I trans-membrane protein present on activated T Cells and activated B cells, some thymocytes, myeloid precursoors and 

oligodendrocytes (forms myelin sheeths around neuron axons in CNS) that can act as a high-affinity receptor for IL-2 (Janeway, 2005) 

(Triplett et al., 2012).  

 

 CD69: is a human trans-membrane C-Type lectin protein.  The activation of T lymphocytes and Natural Killer (NK) Cells, both in vivo 

and in vitro, induces expression of CD69. This molecule, which appears to be the earliest inducible cell surface glycoprotein acquired 

during lymphoid activation, is involved in lymphocyte proliferation and functions as a signal-transmitting receptor in lymphocytes, 

including natural killer (NK) cells, and platelets (Cambiaggi et al., 1992).  

 

 ICOS & PD-1: Inducible co-stimulator (ICOS), a T cell specific co-stimulator; promotes the survival of effector memory CD4 T cells 

whereas programmed death-1  (PD-1), an inhibitory molecule, can induce apoptosis of memory CD4 T cells.  

 

 CD4 (T-Helper Cells)/CD8 (T-Suppressor Cells) Ratio-Panel 

o Consists of evaluation (% positive and absolute numbers) of total T cell (CD3), Helper cells (CD4), Suppressor cell (CD8), total 

B cells (CD19), CD4/CD8 ratio, and Natural Killer Cells (CD16, CD56). 

 

o CD4/CD8 ratio of 2 or >2: Indication that an active Antigen (organic compounds such as: food, mold, bacteria, chronic virus, or 

parasite) and or Hapten (Inorganic compounds such as: environmental chemicals or heavy metals) is promoting the autoimmune 

response in diseases such as Hashimoto’s Thyroiditis. 

 

o CD8 Cells – are also known as cytotoxic T Cells 

 

 MAP kinases (MAPK): are critical in immune and inflammatory process regulating the expression of a wide variety of cytokines 

including IL-2, IFN, IL-12, TNFα, IL-1β.  MAP kinase signals transduction pathways in mammalian cells which include the extracellular 

signal related kinase (ERK), c-jun N-terminal kinase (JNK/SAPK) and p38 MAP kinase. The presence of all the three kinases has been 

shown to play a critical role in the events leading to lymphocyte activation and production of inflammatory cytokines (Su et al., 1994)(Rao, 

2001)(Kyriakis & Avruch, 2001)(Rao KM, Meighan T, 2002)(Dong, Davis, & Flavell, 2002). 

 

 Nitric Oxide (NO) production and Inducible NO synthase mRNA expression (iNOS); NF-κB production: 

 Pro- inflammatory enzymes, which are responsible for elevated levels of NO and prostaglandins respectively, are well known key pro-

inflammatory mediators. 

 NF-κB: iNOS is expressed in response to activation of nuclear factor κB (NF-κB) that is otherwise induced by various effectors, such as 

lipopolysaccharide (LPS).  Once NF-κB is phosphorylated, and activated, it initiates transcriptions of pro-inflammatory cytokines. 

 

 Thyroid Anti-body Markers: 

o Thyroid Peroxidase Anti-Body (TPO-Ab)  

o Anti-Thyroglobulin-Ab (TBG-AB)  
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Abstraction Table 2A: 

TH-1 Cytokine TH-2 Cytokines TH-17 Cytokines Other Cytokines/Chemokines/Factors T Cells & B-Cells    Thyroid AB 

Autho

r,  

Date 

I

L

-

1 

IL

-2 

IL

-

12 

IF

N-γ 

T

N

F

-

α 

IL

-4 

IL

-5 

IL

-

10 

IL

-

13 

I

L

-

6 

I

L

-

1

7 

T

N

F-

α 

T

G

F-

β 

I

P

-

1

0 

M

C

P

-1 

M

I

P

-

1

α 

M

I

P

-

1

β 

M

A

P

K 

N

O 

i

N

O

S 

N

F

-

κ

B 

C

D

3 

C

D

4 

C

D

8 

C

D4

/C

D8 

C

D

1

9 

C

D 

5

6 

C

D 

2

5 

C

D 

6

9 

I

C

O

S 

P

D

-

1 

T

P

O

-

A

b 

T

B

G

-

A

B 

(Ch

en, 

Kra

kau

er, 

Op

pen

eim

, & 

Ho

war

d, 

O.

M., 

200

4) 

In- 

Vitr

o 

D D N D D N N N N D N D N D D D D N N N N D N N N N N D D D D N N 

(Fur

uya, 

Kaw

akita

, & 

Nom

oto, 

2001

) 

 

Ani

mal-

Cont

rol 

N N D D N I N I N N N N N N N N N N N N N D D D N N N N N N N N N 

(Ga

yath

ri, 

Ma

njul

a, 

Vin

ayk

uma

r, 

Lak

shm

i, & 

Bal

akri

shn

an, 

D N D D D I N I N D N D N N N N N D D D N N N N N N N N N N N N N 
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200

7) 

In-

vitr

o 

(Hw

ang, 

Chi

en, 

& 

Cha

n, 

201

1) 

In 

Vitr

o 

D N N N D N N N N D N D N N N N N N D D D N N N N N N N N N N N N 

(Ito 

et 

al., 

200

2) 

Ani

mal

-

cont

rol 

N N N D-

NS

;  

D- 

m

RN

A 

ex

pre

ssi

on 

of 

IF

N-

α 

N I N N

C 

N N N N N N N N N N N N N N D I D D N N N N N N N 

(Ki

m et 

al., 

200

2) 

In-

Vitr

o 

D N N D D N N N N N N N N N N N N N N N N N N N N N N N N N N N N 

(Lin

, 

200

4) 

 

In-

Viv

o-

Ani

mal 

N N

C 
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(Na

kad

a, 

Wat

ana

be, 

Jin, 

Trii

zuk, 

& 

Han

awa

, 

200

2) 

 

In-
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(Sa 

et 
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Abstraction Table-2B 

Effects of Traditional Herbal Medicine on Thyroid (Hormone Profile)  

 

 Legend: I = Increased (significantly); NSI=Non statistically significant increase; D= Decreased (significantly); NC = No 

Change; NM= No measurement 
o Significance indicated by p values (P<0.05, P<0.01, P<0.001, P<0.0001). 

 

 Thyroid Hormone Panel: 

o TSH (Thyroid Stimulating Hormone), (F)T4 (Free Thyroxine), (F)T3 (Free Triiodothyronine), TT4 (Total T4); 

TT3(Total T3); rT3 (Reverse T3), T3U (Resin T3 Uptake), TBG(Thyroid-Binding Globulin), FTI (Free Thyroxine 

Index) 

 

 Thyroid Anti-body Markers: 

o Thyroid Peroxidase Anti-Body (TPO-Ab)  

o Anti-Thyroglobulin-Ab(TBG-AB)  

 

 Other Markers: 

o Hepatic LPO (Lipid Peroxidation) – Oxidative effects on the body 

o SOD (Superoxide dismutase) – Anti-Oxidant produced by body 

o CAT (Catalase) – Anti-Oxidant produced by body 
o Thyroid Iodide Uptake (TIU) 
o Thyroid Proteolytic Activity (TPA): Activity measured in terms of μg of tyrosine liberated/mg of thyroid tissue. 

o Thyroid Peroxidase Activity (TPase): Peroxidase catalyses oxidation of iodide and iodination of tyrosine residues 

of thyroglobulin. 
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Abstraction Table-2C 

Effects of Traditional Herbal Medicine on Female Reproductive Hormone Function  

 

 Legend: I = Increased (significant); D= Decreased (significant); Imp = Improved; NC = No Change (No significant changes); WNL = 

Within Normal Limits; NM= No Measurement ; CD3 = Cycle Day3; 7dpo = 7 days past ovulation (mid luteal phase); E2 = Estradiol, T= 

Testosterone; PRL = Prolactin; SHGB = Sex hormone Binding Globulin; BBT = Basal Body Temperature 

o Significance indicated by p values (P<0.05, P<0.01, P<0.001, P<0.0001). 

 

 Female Reproductive Hormone Panel: 

o FSH (D3) (3.5-12.5 mlU/ml), LH (D3)(2.4-12.6 mlU/ml), LH Surge (Mid-Cycle-24 to 48 hours before Ovulation) > 20 mIU/ml; 

Estradiol (D3) (12.5-166 pg/mL), Testosterone (D3) (6-86 ng/dl), Progesterone – P4 (D3) (< 1.5 ng/ml), Progesterone – P4 (7 

dpo) (> 15 ng/ml); Prolactin D3 < 24 ng/ml 

 

 Other variables measured: 

o Ovulation Rates 

o 17-Hydroxyprogesterone (17-OHP) – (S) Serum and in (O) Ovarian Tissue 

o Ovarian Progestin concentrations 

o Follicle Growth 

o Ovarian Cyclic AMP - Cyclic adenosine 3',5'-monophosphate (cyclic AMP) - Since cyclic AMP is known to be a second 

messenger in the action of gonadotropins on steroidogenesis, cyclic AMP accumulation in ovarian tissue is a variable. 
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Abstraction Table-2D 

Effects of Traditional Herbal Medicine on Adrenal Health  

 Legend:  

o I = Increased (significant); ID = Inhibited a Decrease (significant); D= Decreased(significant); NC = No Change; NM= No 

measurement 

 Significance indicated by p values (P<0.05, P<0.01, P<0.001, P<0.0001). 

 

o GI = Glucose Intolerance/IR = Insulin Resistance 

 

 Adrenal Variables measured: 

o Pituiitary-adrenocortical system (PACS) assessed 

o Plasma Corticosterone (Cortisol) levels (g/dl), (g%) 

o Glucose (Glucose intolerance) (mg%) 

o Gastric ulcerations (Incidence, # and severity) 

o Sexual function 

o Cognitive Function  

o Immune Function 

o Mental depression 

o Tissue (Muscle) glycogen (mg/g) (“Rate of Glycogenolysis” – Conversion of stored muscle glycogen to glucose)\ 

o Adrenal cholesterol levels (mg/100mg) 

o Exercise time to exhaustion 
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Abstraction Table-2E 

Effects of Traditional Herbal Medicine Gastrointestinal Lining Health 

 

 Legend: I = Increased (significant); D= Decreased (significant); NC = No Change; NM= No measurement 
 Significance indicated by p values (P<0.05, P<0.01, P<0.001, P<0.0001). 

 

 Gut Health Variables measured: 

o Leukocyte adherence in postcapillary venule 

o Serum TNF-alpha, IL-10 

o Mucin content: Mucin localized in the different layers of rat gastric mucosa - Deep mucosa mucin content and 

Surface mucin content 

o Gastric Gland Length 

o Gastric Epithelial Cell Proliferation 

o Gastric ulcer lesion length 
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Tables 36-40.  Single herbs/medicinals and Traditional herbal formulas investigated 

 

 

Table 36. Single herbs/medicinals and Traditional herbal formulas investigated in the “THM and Immune 

Modulation” category  

 
 Yin Zhi Huang Tang (YZH) & it’s chemical constituents: Ursolic acid (Organic acid in Zhi Zi); Luteolin (Flavonoid found in 

Jin Yin Hua); Scoparone (Organic compound from Yin Chen); Crocin (A natural carotenoid chemical compound found in Zhi 

Zi); Baicalein (Flavonoid of Huang Qin); Baicalin (Flavone glycoside of Huang Qin). 

 

 Hachimi-jio-gan - Ba Wei Di Huang Wan (aka – Jin Gui Shen Qi Wan): Rehmanniae radix (Sheng Di Huang) 5.0g, Corni 

fructus (Shan Zhu Yu) 3.0g, Dioscoreae rhizome (Shan Yao) 3.0g, Alismatis rhizome (Ze Xie) 3.0g, Poria/Hoelen (Fu Ling) 

3.0g, Moutan cortex (Mu Dan Pi) 3.0g, Cinnamomi cortex (Rou Gui) 1.0g, Processed Aconitum tuber powder (Zhi Fu Zi) 1.0 g 

 

 Crude methanolic extract and the isolated lead molecule (12-ursene 2-diketone) from Boswellia serrate (B. 

serrate)(Frankincense, Gum olibanum, Ru Xiang) 

 S. hemiphyllum sulfated polysaccharide extract (SHSP) = Hai Zao  

 

 “Sairei-to” (Xiao Chai Hu Tang - Minor Bulpeurum Decocotion + Wu Ling San – Five Ingredient Powder with Poria)-

7.2g/Kg: Bupleuri radix (Chai Hu), Glycyrrhizae radix (Gan Cao), Cinnamomi cortex (Gui Zhi), Scutellariae radix (Huang Qin), 

Alismatis rhizoma (Ze Xie), Pineliae tuber (Zhi Ban Xia), Polyporus (Zhu Ling), Poria/Hoelen (Fu Ling), Atractylodis lanceae 

rhizoma (Cang Zhu), Zizyphi fructus (Da Zao), Ginseng radix (Ren Shen) and Zingiberis  rhizoma (Sheng Jiang). 

 

 Gamcho-Sasim-Tang (GS-Tang): 7.5 g of Glycyrrhiza uralensis radix (Gan Cao), 5.62 g of Scutellaria baikalensis radix 

(Huang Qin), 5.62 g of Zingiber officinale rhizoma (Sheng Jiang), 3.75 g of Pinellia ternata tuber (Zhi Ban Xia), 3.75 g of 

Panax giseng radix (Ren Shen), and 1.87 g of Coptis japonica rhizoma (Huang Lian) 

 

 Yi-Fey Ruenn-Hou (YR) Tea: 10% licorice root (Gan Cao), 10% American ginseng (Xi Yang Shen), 10% white peony root (Bai 

Shao) and 70% green tea-soaked solution (Camellia sinensis). 

 

 Ninjin-Youei-To (NYT: Ren-Shen-Yang-Rong-Tang): Ren Shen (Ginseng) 3g, Bai Zu (White Atractylodes) 4g,  

Fu Ling (Hoelen/Poria) 4g, Shu Di Huang (Cooked Rehmannia) 4g, Bai Shao Yao (White Peony/Paeoniae Radix) 2.0g, Dang 

Gui (Chinese Angelica) 4g, Huang Qi (Astragalus) 2.0g, Rou Gui (Cinnamon Bark) 2.5g, Zhi Shi (Auratii Nobilis Pericarpium) 

2.0g, Yuan Zhi (Polygala) 2.0g, Wu Wei Zi (Shizandra) 1.0g, Zhi Gan Cao (Baked Licorice/Glycyrrhizae) 1.0g 

 

 Gamgungtang: Glycyrrhizae Radix (Glyrrhiza uralensis Fischer; Gan Cao), Black bean/Soybean skin (Glycine max L. Merr)(Lu 

dou yi), Angelicae radix (Angelica sinensis Radix) (Dang Gui) and Cnidii Rhizoma (Cnidium officinale Makino)(She chuang zi).  

 

 Liu Wei Di Huang Wan (ratio of herbs used in decoction): Rehmanniae Radix praeparata (Shu Di Huang) 8, Corni Fructus 

(Shan Zhu Yu) 4, Dioscoreae Rhizoma (Shan Yao) 4, Poria (Fu Ling) 3, Paeonia suffruticosa/Moutan Cortex (Mu Dan Pi) 3, 

Alismatis Rhizoma (Ze Xie) 3 

 Modified Hai Zao Yuhu Decoction (MHYD): Sargassum fusiforme (Hai Zao) (25 g), Rhizoma Pinellia ternata (Zhi Ban Xia) 

(10 g), Fructus Forsythia suspense (Lian Qiao) (10 g), Pericarpium Citrus reticulate (Qing Pi) (12 g), Radix Angelicae Sinensis 

(Dang Gui) (15 g), Bulbus Fritillariae Thunbergii (Zhe bei mu) (15 g), Rhizoma Ligustici Chuanxiong (Chuan Xiong) (10 g) and 

Radix Glycyrrhiza  (Gan Cao) (6 g) + Spica Prunella vulgaris (Xia Ku Cao) (15g) and Radix Angelicae Biseratae (Du Huo) (6g). 

 

 Halofuginone a synthetic halogenated derivative of febrifugine, a natural quinazolinone alkaloid which can be found in the 

Chinese herb Dichroa febrifuga (Chang Shan). 
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 Cordyceps CS-4 (C.CS-4) 

 

 Tanshinlactone A (TA) purified compound isolated from Salvia miltiorrhiza (Dan Shen)  
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Table 37. Single herbs/medicinals and Traditional herbal formulas investigated in the “THM and Gut health” 

category 
 Aloe vera 

 

 Rikkunshi-to (Liu Jun Zi Tang - Six (Gentlemen): Ginesng Radix (Ren Shen), Pinelliae Rhizoma (Ban Xia), Atractylodes 

lancea (Cang Zhu), Hoelen = Poria (pharmaceutical name)/Poria Cocos (species) = (Fu Ling), Aurantii Nobilis Pericarpium 

(Chen Pi), Glycyrrhizae Radix (Gan Cao), Zingiberis Rhizoma (Sheng Jiang), Zizyphi Fructus (Da Zao) 

 

o Zingiberis Rhizoma (Sheng Jiang) or Glycyrrhizae Radix (Gan Cao) 
 

 

 

 
Table 38. Single herbs/medicinals and Traditional herbal formulas investigated in the “THM and Thyroid 

Support” category 
 Leaves of Olea europaea (Olive Leaf) 

 

 Bacopa monnieri (200 mg/kg) (“Brahmi” in the Ayurvedic tradition), Aegle marmelos (1.00 g/kg) (“Bilwa” in the Ayurvedic 

tradition) and Aloe vera (125 mg/kg) leaf extracts 

 

 Gugulu (Commiphora mukul) (Mo Yao) extract 

 

 A ketosteroid, Z-guggulsterone, isolated from the oleo-resin of Commiphora mukul (Mo Yao). 

 

 Ashwagandha root (Withania somnifera) 

 

 Bauhinia purpurea/Kaanchana (Ayurveda)/Orchid Tree (English)/ Yang ti jia (Chinese pinyin) 

 

 

 

 
Table 39. Single herbs/medicinals and Traditional herbal formulas investigated in the “THM and Adrenal 

Support” category   
 Panax ginseng (GS) root extract 

 

 Withania somnifera (WS) root extract 

 

 Polyscias filicifolia Bailey 

 

 Eleuthero-coccus Maxim/ Acanthopanx senticosus (Siberian Ginseng; Ci Wu Jia) 

 

 Compound 2 ((+)-syringaresinol) and Compound 4 (chlorogenic acid) – isolated from Eleuthero-coccus /Acanthopanx 

senticosus (Ci Wu Jia) 
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Table 40. Single herbs/medicinals and Traditional herbal formulas investigated in the “THM and Fertility 

Support” category. 

 Bushen Houxue Recipe: - Radix Rehmanniae (Sheng Di huang), Fructus Corni (Shan Zhu Yu), Radix Angelicae sinensis (Dang 

Gui), Radix Paeoniae Alba (Bai Shao), Herba Epimedii (Yin Yang Huo; Xian Ling Pi) and Radix Salviae Miltiorrhizase (Dan 

Shen) and “other ingredients”. 

 

 Unkei-to (Wen Jing Tang Jia wei) – With Dosages: Evodia Fructus (Goshuyu) (Wu Zhu Yu) 1g, Cinnamoni Ramulus 

(Keihi)(Gui Zhi) 2g, Cinnamon bark (Keihi) (Rou Gui) 2,g, Angelica sinensis (Touki) (Dang Gui) 3g, Chuanxiong Rhizoma 

(Chuan Xiong) 2g, Paeoniae Radix (Shakuyaku) (Bai Shao/Shao Yao) 2g, Asini Corii Colla (Akyo) (E Jiao) 2g, Ophiopogonis 

Radix (Bakumonto) (Mai Men Dong) 4g, Moutan Cortex  (Botanpi) (Mu Dan Pi) 2g, Ginseng Radix (Ninjin) (Ren Shen) 2g, 

Glycyrrhizae Radix (Kanzo) (Gan Cao) 2g, Cnidium rhizome (Senkyu) 2g,  (She chuang zi),  Zingiberis Rhizoma recens 

(Shokyo)(Sheng Jiang) 1g, Pinelliae Rhizoma Preaeparatum  (Hange) (Zhi Ban Xia) 4g 

 

 (TS)/Dang Gui Shao Yao San – (Classic formula and dosages of herbal constituents): Dang Gui(Angelica sinensis Radix) 9, Bai 

Shao Yao (Paeoniae Radix)48g, Fu Ling (Poria) 12, Bai Zhu (Atractylodis macrocephalae Rhizoma) 12, Ze Xie (Alismatis 

Rhizoma) 24, Chuan Xiong (Chuanciong Rhizoma) 24. 

 

 


