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Thyroid cancer is the most common endocrine malignant tumor, and its incidence is on the 
rise. A survey conducted by the Iranian Cancer Institute showed that thyroid cancer constitutes 
1.8% of all cancers and 76.1% of endocrine cancers. A lot of studies are being conducted in 
order to prevent, alleviate pain, and treat cancer using medicinal herbs. Medicinal herbs are 
important sources of, and rich in, natural antioxidants. There is lots of evidence that some herbal 
compounds such as vitamins, flavonoids, polyphenols, carotenoids, and herbal steroids have 
anticancer properties and can act as mutagenic inhibitors. In this review article, first, prevalence 
and characteristics of thyroid cancer will be examined. Then, a variety of compounds contained 
in the plant extracts, which have anticancer properties, and methods of extracting plant extracts 
will be investigated. Moreover, a number of studies which investigated the impact of medicinal 
herbs on the thyroid malignancy will be reviewed. 
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1. Introduction

hyroid gland disorder is among the most 
prevalent endocrine diseases, because 
numerous conditions and components 
may intervene in the biosynthesis and 
metabolism of thyroid hormones [1]. 

Thyroid cancer is the most frequent endocrine malig-

nant tumor [2] and constitutes 1% of all malignant dis-
eases, which is still on the rise [3]. Deaths caused by 
the head and neck cancers have decreased in the United 
States of America (USA), except for thyroid cancer that 
remains constant. According to the research findings, 
thyroid cancer incidence has increased in all sizes and 
both genders from 1988 to 2005. Thyroid cancer is the 
main cause of death due to endocrine malignancies and 
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constitutes 1% of all malignancies in Western countries 
and 2% of the total fatal cancers [4]. 

Thyroid cancer constitutes more than 95% of endo-
crine cancers in the USA. More than 200000 people suf-
fer from this type of cancer in the USA, while a number 
of these patients do not respond to conventional treat-
ments [4]. Meanwhile, approximately 2000 patients suf-
fering from thyroid cancer lose their lives each year, and 
unfortunately, it is still on the rise. Despite the decrease 
in overall mortality due to cancer in the USA, the inci-
dence of thyroid cancer doubled in the last decade and 
increased up to 75% in the past 5 years [5]. 

Thyroid cancer is also on the rise in Iran. A survey con-
ducted by the Iranian Cancer Institute reported that thy-
roid cancer constitutes 1.8% of all cancers and 76.1% of 
endocrine cancers [6]. In Iran, the incidence rate of this 
disease in women and men in 2005 were 2.02 and 0.82, 
respectively, and in 2009, it increased to 4.2 and 1.36, 
respectively. The mean age of such patients was approxi-
mately 43 years in Iran [7]. Additionally, women’s inci-
dence rate is 3 times higher than that of men in Iran [7]. 

Papillary thyroid carcinoma is the most prevalent type 
of thyroid cancer and constitutes 80% of thyroid cancers. 
The incidence rate of this type of cancer in women is 
more than men, and most patients are middle-aged (30 to 
60 years old). This type of cancer is often more aggres-
sive in older people. This tumor, which often contains 
follicular cells in one-third of cases, spreads through the 
lymph to lymph nodes and may also lead to the lung me-
tastases [3, 4]. Diet containing iodine highly influences 
the prevalence of this type of cancer and, in some cases, 
papillary cancer morphology [3]. 

Follicular cancer consists of about 20% of different 
types of thyroid cancers and has the higher risk of me-
tastasis and recurrence, with higher prevalence in areas 
where people suffer from iodine deficiency [3]. Less 
than 5% of the cells within the thyroid gland are C cells 
which lead to medullary thyroid carcinoma. Medullary 
carcinoma constitutes 3% of thyroid cancers [3]. Ana-
plastic Thyroid Cancer (ATC) is the most malignant 
type of thyroid cancer and more prevalent in the elder-
ly. Anaplastic cancer is rare and constitutes almost 2% 
of thyroid cancers. This type of cancer leads to quick 
metastasis, and treatment with radioactive iodine is not 
possible. In fact, an effective treatment does not exist 
for this type of cancer; this disease is generally fatal, 
and about 80% of patients lose their lives within a year 
after the diagnosis [3].

2. Medicinal Herbs

Nature is rich in medicinal compounds, a portion of 
which lies in the plants. From thousands of years ago, 
herbs had a lot of applications as traditional medicines. 
Recently, due to the side effects of the synthetic medica-
tions, the use of herbal medicines in the treatment of a 
variety of diseases and the use of natural antioxidants in 
food production attracted a great attention in the indus-
trial and developing countries. In the field of extracting 
biological compounds from plants, research is quickly 
being performed [8]. 

Consuming different types of fruits and vegetables 
leads to a reduced risk of cancer. For a long time, medici-
nal herbs have been used by local people in various parts 
of the world including the USA, China, India, Mexico, 
Morocco, Saudi Arabia, Taiwan, and so on [9]. There 
are more than 20000 species of plants used as traditional 
medicine [8]. Over 3000 plants with anticancer proper-
ties are identified throughout the world [10]. Based on 
studies, more than 30% of cancer patients use herbal ex-
tracts for treatment [11, 12]. 

Numerous studies have been conducted to prevent dis-
eases, alleviate pain, and treat cancer using medicinal 
plants. In Asia, about 40-62% of cancer patients tend to 
use traditional Asian herbs for treatment [13, 14]. Herbal 
remedies often have less toxicity and side effects, com-
pared to other treatment methods. Also, this medicine is 
less invasive and cost-effective. Anticancer medications 
such as irinotecan, vincristine, and etoposide are extract-
ed from plants [15].

Therefore, it is hoped that conducting more research on 
extracting herbal medicine from medicinal plants leads 
to the development of modern and effective medications 
for cancer treatment. Medicinal plants are important 
rich sources of natural antioxidants. Extensive evidence 
suggests that some herbal compounds such as vitamins, 
carotenoids, polyphenols, flavonoids, and plant steroids 
can function as mutagenic inhibitors.

3. Phenolic and Flavonoid Compounds

Polyphenols which abound in vegetables and fruits 
have antiradical, anticancer, anti-inflammatory, antiviral, 
and antimicrobial activities [16]. Phenolic compounds 
found in plants function as strong antioxidants. Antioxi-
dant activity in different plants is considered among the 
important reasons for creating cell toxicity and apoptosis 
induction in cancer cells [17]. By sweeping through the 
free radicals and by increasing the host’s defense system 
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of antioxidant, phenolic compounds have some reported 
protective effects against the disruptive side effects of 
genotoxic cancer producers [16, 18]. 

Studies on the effect of various herbs extracts on the 
different categories of cancer cells recognized flavo-
noids and phenolic compounds in plants as the im-
portant anticancer properties [18-20]. Various studies 
have argued that the anticancer effects of polyphenol 
compounds function through mechanisms such as the 
induction of programmed cell death, the inhibition of 
kinase proteins activities, the prevention of cells inva-
sion, and cell growth inhibition [21]. Food flavonoids 
are plant pigments that exist in fruits, seeds, nuts, wine, 
tea, and so on. A normal diet must contain 2 gr of flavo-
noids per day [22, 23]. 

Flavonoids are the most abundant antioxidant com-
pounds in the majority of medicinal herbs that have an-
tiproliferative and anticancer effects through the induc-
tion of apoptosis and inhibition of proliferation in cells. 
According to studies, flavonoids’ anticancer properties 
function through the inhibition of polymerization of tu-
bulins, the inhibition of destructive effects of the free 
radicals, and the induction of apoptosis [21, 24]. 

Quercetin 

Quercetin (3, 30, 40, 5, 7-pentahydroxyflavone) is 
the most abundant flavonoid, available in various fruits 
and vegetables [25]. In addition, quercetin, as a dietary 
supplement, has antioxidant, antiproliferative, and anti-
inflammatory properties. Several studies have indicated 
that quercetin like other flavonoids has many other thera-
peutic properties such as the induction of apoptosis in 
tumor cells, antiviral, antioxidant, anti-inflammatory 
properties, and antiproliferative activity [26, 27]. 

Quercetin also has antithyroid and goitrogenic effects 
[28]. Resveratrol is a natural polyphenol found in grapes 
and berries, with antiproliferative, antioxidant, and, anti-
inflammatory properties [29]. Therefore, it is used as 
a dietary supplement. Resveratrol is a compound with 
antioxidant, anti-inflammatory, and apoptotic properties. 
It can significantly help to protect the heart and prevent 
diabetes and cancer [29].

Curcumin

Curcumin has anti-inflammatory properties and is a 
great antioxidant produced by some plants. Curcumin 
is a curcuminoid with natural pigments and strong an-
tioxidant, anti-inflammatory, antiproliferative, and pro-

apoptotic properties [30-32]. The mechanisms by which 
curcumin inhibits the tumor include the combination of 
antioxidant, anti-inflammatory, anti-angiogenesis, anti-
metastasis, cell cycle inhibition, and proapoptotic prop-
erties which induce their inhibitory effects on cancer in-
duction through the regulation of genes and molecules 
involved in this route [33].

Alkaloids

Alkaloids, like beta-carbolines, have anticancer effects 
shown in several cancer cells [34]. Alkaloids such as 
harmines and beta-carbolines influence the prevention 
of cancer cell growth through apoptosis, replication dis-
orders, and angiogenesis inhibition [35-38]. 

Fatty acids such as linoleic acid

Oil-bearing crops of many plants contain fatty acids, 
particularly linoleic acid. Essential fatty acids and their 
metabolites prevent tumor growth by limiting the pro-
duction of free radicals in tumor cells. Linoleic acid 
causes the formation of peroxidase lipid and the induc-
tion of apoptosis. Studies have suggested that omega-6 
fatty acids can slow down the growth of cancerous cells 
in the lungs (in limited concentration). In high concentra-
tions, it stimulates apoptosis in colorectal cancer and has 
a toxic effect on the tumor cells. Linoleic acid protects 
the body by creating changes in the potential of mito-
chondria membrane and by creating active oxygen radi-
cals, which eventually leads to releasing C cytochrome 
and the activation of caspase-3 and -9 and stimulates 
apoptosis, accordingly [39].

Phytosterols

Studies revealed that diets comprising high amounts of 
vegetables and herbs containing phytosterols decrease 
colorectal cancer [40]. Phytosterols or plant sterols have a 
structure similar to cholesterol. One of the most common 
phytosterols is beta-sitosterol, which has very strong anti-
cancer properties. Foods containing phytosterols protect the 
body against various cancers such as colorectal, breast, and 
prostate cancers. One of the important mechanisms of phy-
tosterols, as well as their effect on cancer cells is through the 
induction of apoptosis [41]. 

Phytoestrogens 

Phytoestrogens are also active bio-compounds. They 
have different structures, but their main feature is the ex-
istence of the phenyl ring which is necessary in connect-
ing to the estrogen receptor. Performance mechanism of 
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phytoestrogens in the prevention of breast cancer is by 
virtue of their similarity to estradiol in terms of chemical 
structure. This similarity helps them connect to estrogen 
receptors. In addition, they function as antioxidants and 
protect the body from the damaging effects of free radi-
cals. Also, they have an antiproliferative impact on can-
cer cells and prevent the growth of tumors. 

A combination of phytoestrogens called genistein has 
a preventive effect on tyrosine kinase [42] and topoi-
somerase [43, 44]. Therefore, they block signals of cell 
growth by interfering in a message transfer path [43, 44]. 
This signal increases the expression of proto-oncogenes 
such as C-Jun, C-Fos, C-Myc, by which phytoestrogens 
interact. Phytoestrogens prevent the sulfotransferase en-
zyme (enzymes involved in the activation of pre-carcin-
ogen food compounds). As noted earlier, phytoestrogens 
connect to the receptor of estrogens, function as weak 
estrogens and decrease the risk of breast cancer. 

Sometimes, phytoestrogens compete with innate and 
inner estrogens to connect to the receptor. When inner 
estrogen levels are low, phytoestrogens play the role of 
estrogens and connect to the receptor. However, phytoes-
trogens in high rates occupy the receptor and function 
as anti-estrogen and prevent breast cancer [46].

Cucurbitacin E

Cucurbitacin E or Cu E or Alpha-alatarin with the mo-
lecular formula of C32H99O8, is a four-ring triterpe-
noid, extracted from plants, especially the family Cucur-
bitaceae. Cucurbitacin E prevents cancer by inhibiting 
the function of phosphorile STAT3 and JAK2 proteins 
and impacting downstream genes. STAT3 protein con-
nects to Bcl-xl, CyclinD1, and VEGFR2 and activates 
them. Thus, Cucurbitacin E suppresses the expression of 
these genes. Bcl-xl, an anti-apoptotic factor, is the main 
protein disabled by STAT [47, 48].

Beta-carotene

Beta-carotene as a precursor of vitamin A is a biologi-
cal pigment soluble in membrane fat, and protects cell 
membranes and cells from the effects of free radicals. Ca-
rotenoids help the normal functioning of the connexin-46 
genes, and they keep cells sensitive; consequently, they 
help prevent irregular and uncontrolled cell growth [49].

4. Methods of Extracting Herbal Extracts

Extracting plants’ beneficial ingredients is performed 
by various methods in the treatment of diseases. At the 

pre-extraction stage, plant samples are collected, dried, 
and milled. These steps are important in extracting phy-
tochemicals from medicinal plants [50]. In air drying 
method, the different parts of medicinal plants are dried 
by being exposed to the air until the moisture disappears. 
Depending on the part of the plant, the time for drying 
may range from three days to one month [50]. 

In microwave drying method, electromagnetic waves 
are used to produce heat and dry the different parts of 
plants. This method is much faster, compared to the air 
drying technique; however, in some cases, it may cause 
changes in the structure of phytochemicals [51]. In the 
freeze drying method, first, the medicinal herb is frozen, 
then, liquid inside the plant is evaporated through sub-
limation. This method is costlier, compared to the other 
ones; however, it is appropriate for heat-sensitive plants 
[50]. The oven drying method is also a simple and fast 
approach of drying herbs [52].

In the extraction stage by a proper solvent, the effective 
compounds of the plant are extracted. In the maceration 
method, dried plant specimens are soaked inside a con-
tainer containing appropriate solvent for at least three 
days at room temperature. After the plant’s phytochemi-
cals disappear, the mixture is filtered. This is a simple and 
widely used method in extracting medicinal plants [50]. 
In the Soxhlet method, desired samples are placed within 
a porous container. Right at the bottom of the container, a 
proper solvent is heated and its vapors cross through the 
sample container and after becoming recongested, they 
reform as drops. This method is widely used, however, it 
is slow technique for extracting herbs [53]. 

The Microwave Assisted Extraction (MAE) is a newer 
and faster method for the extraction of herbal compounds, 
performed by the waves based on microwave energy ab-
sorption by the polar molecules of chemical compounds. 
Generally, in this method, high temperature and pressure 
lead to the easier and faster extraction of plants’ com-
pounds. Reduced use of solvents and shorter extraction 
time are its advantages; restriction in the extraction of 
small phenolic compounds like phenolic acids is the dis-
advantage of this method [51]. In Ultrasound-Assisted 
Extraction (UAE) method where ultrasound waves with 
the wavelength of 20 KH to 2000 KH are used, highly 
energetic waves destruct the cell membrane of plant, and 
its permeability increases; thus, phytochemicals can be 
easily extracted from the plant into the solvent [54].
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5. Studies Conducted on the Influence of Me-
dicinal Herbs on Thyroid Malignancy

Beate Rinner et al. investigated 8 lines of the medullary 
thyroid carcinoma cell by 10 factors of species of Ste-
mona (Stemonaceae), Aglaia (Meliaceae), and Artemisia 
(Asteraceae). They evaluated the effects of these plants 
on the rate of apoptosis and proliferation [55]. Extracts 
of these plants are used in Chinese traditional medicine. 
Medullary Thyroid Carcinoma (MTC) is rare tumor pro-
ducing calcitonin resulted from the parafollicular cells of 
thyroid C cells. MTC is relatively insensitive to conven-
tional chemotherapy and radiation therapy, and the only 
therapeutic option for this cancer is surgery [56]. 

According to the results of this study, a strong antip-
roliferative effect of the extracts of Aglaia species and 
Artesunate were identified; while, Stemona tuberosa 
Lour showed an apoptotic effect. Beate Rinner stated 
that the activity of new herbal extracts probably provides 
a new approach to the successful treatment of medullary 
thyroid carcinoma, resistant to chemotherapy [55]. A 
large number of studies suggested that isoflavones may 
alter the function of endocrine glands and can reduce the 
level of thyroid hormone. In addition, flavonoids inhibit 
the cell growth in thyroid tumors; however, flavonoids 
can reduce radioactive absorption, which, in turn, may 
decrease the effectiveness of radiotherapy [23]. 

In a study, HTH7 and KAT18 cells derived from pa-
tients suffering from ATC were analyzed by the different 
doses of chrysin (25-50 mm). The results indicated that 
chrysin inhibits the growth of ATC cells through apop-
tosis in vitro. Therefore, the natural flavonoid chrysin 
can probably be considered as a new medication for the 
treatment of ATC [57].

In a study, the effects of some flavonoids such as genis-
tein, apigenin, luteolin, chrysin, kaempferol, and bio-
chanin were studied on the thyroid carcinoma cells of 
humans, UCLANPA-87-1 (NPA) (papillary carcinoma), 
UCLA RO-82W-1 (WRO) (follicular carcinoma), and 
UCLA RO-81A-1 (anaplastic carcinoma). The results 
suggested that among investigated flavonoids, luteolin 
and apigenin are strong inhibitors of human’s thyroid 
carcinoma cells, and flavonoids may provide a new class 
of therapeutic agents in the management of thyroid can-
cer [58]. In addition to the creation of apoptosis in thy-
roid cancer cells, experimental data indicated that flavo-
noids can also interfere with thyroid hormones [1]. 

Findings revealed that soy consumption by humans 
temporarily increases TSH levels with a significant 

correlation between the basal levels of daidzein and 
thyrotropin [59]. Bitto et al. argued that the intake of 
genistein which is an isoflavone existing in soy foods, 
by postmenopausal women for 36 months did not sig-
nificantly affect their thyroid function [60]. The same 
results were obtained by Bruce et al. where postmeno-
pausal women used isoflavones from soya for 6 months 
on a daily basis [61].

Ishizuki et al. investigated the daily consumption of 30 
gr of soy for one to three months; they observed some of 
the symptoms of hypometabolic and goiter in half of the 
people who had consumed the amount for three months. 
However, one month after discontinuing the intake of 
soy, the symptoms disappeared. The authors suggested 
that the excessive intake of soy, depending on the dura-
tion of consumption, may cause goiter in healthy people 
[62]. In dogs, the consumption of soy phytoestrogens for 
12 months increased the level of T4 serum; while the 
level of T3 serum remained unchanged. The authors sug-
gested that this effect could be due to the inhibition of 
50-deiodinases activity [63]. 

The repressive effect of some flavonoids on thyroid 
function is clearer in rats. Chandra et al. reported that 
catechin inhibits the activity of thyroperoxidase and re-
duces the serum levels of T3 and T4 and increases TSH 
concentration [64]. Chandra et al. also argued that the ex-
tracts of green and black tea change the physiology and 
structure of thyroid gland and lead to the enlargement, 
and the hypertrophy or hyperplasia of thyroid gland [65]. 

Several studies have suggested that flavonoids, includ-
ing quercetin can impair thyroid function. One study re-
ported that quercetin inhibits the growth of thyroid cells 
and iodine uptake [25]. The rate of daily consumption 
of quercetin differs in societies. The average daily con-
sumption of quercetin is reported to be between 20 and 
40 mg; though, its consumption rate is reported to be up 
to 500 mg in people who highly consume apples, onions, 
and tomatoes [25].

Cesidio Giuliani et al. investigated the effects of quer-
cetin on the expression of other thyroid-limiting genes. 
They concluded that quercetin reduces the expression of 
thyrotropin receptor, thyroid peroxidase and thyroglob-
ulin genes. Moreover, they revealed that quercetin has 
preventive effects on thyroid function and disrupts thy-
roid function; it is recommended to take the necessary 
precautions when using it as a dietary supplement or for 
therapeutic use [66].
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Table 1. Results of a number of studies on the impact of various plants on the thyroid function

Results Protocols Extracts/
Materials Disease/Cells/Animals Authors

Antiproliferative and 
apoptosis effects

1- Casy-1-Cell Counter & Analyzer 
2- WST-1 - based cytotoxicity assay 

3- DAPI Staining (by the 
measurement of caspase-3 

activity and Bcl-2 Expression)

Ten agents from the 
plants of genera 

Stemona 
(Stemonaceae), 

Aglaia (Meliaceae) 
and Artemisia 
(Asteraceae)

Eight cell lines from 
Medullary Thyroid Carci-

noma (MTC)

Beate Rinner 
et al. (2004) 

[55]

A study explored the effects of resveratrol on the ab-
sorption of sodium/iodide symporter expression and 
iodide uptake in thyrocyte after prolonged treatment. 
It was reported that resveratrol reduces sodium/iodide 
symporter expression and iodide uptake in thyrocyte. In 
addition, the preventive effect of resveratrol on iodide 
absorption was confirmed in Sprague-Dawley rats in 
vivo. This study argued that the long-term treatment of 
resveratrol inhibits gene expression, symporter expres-
sion, iodide uptake, and thyroid function. This informa-
tion suggests that resveratrol can disrupt the thyroid, 
which reflects the need to be cautious when using it as a 
supplement and for therapeutic goals [29].

Cesidio Giuliani et al. investigated the additional ex-
pression of thyroid-specific genes, including thyroglobu-
lin, thyroid peroxidase, TSH receptor, Nkx2-1, Foxe1, 
and Pax8 in FRTL-5 thyroid rat cell line. According to 
the results of this study, a reduction was observed in 
the expression of these genes in FRTL-5 cells under the 
treatment with 10 micrometers of resveratrol. Clinical 
signs of hypothyroid were not observed in rats, a signifi-
cant increase in the size of their thyroid was observed. 
The levels of TSH serum and thyroid hormone were 
normal. Histological and immunohistochemical analysis 
demonstrated an increase in the proliferative activity of 
their thyroid, while being treated using resveratrol. 

This information suggests that resveratrol disturbs the 
thyroid, and the necessary care should be applied when 
using it as a supplement or for treatment goals [67]. L.H 
Duntas (2011) reported the antioxidant, anti-inflamma-
tory, and apoptotic properties of resveratrol [29]. L.H. 
Duntas also stated that among various tumors, resve-
ratrol may prevent the cell growth both in the papillary 
thyroid carcinoma and thyroid follicular cancer, through 
the activation of Mitogen-Activated Protein Kinase 
(MAPK) signal transduction pathway, as well as the in-
crease of p53 and its phosphorization. 

Finally, by the increased trapping of iodide by thyroid 
cells, resveratrol influences thyroid function, and with in-
creased TSH secretion via activation of sirtuins and the 
phosphatidylinositol-4-phosphate 5 kinase γ (PIP5Kγ) path-
way, it may negatively impact the thyroid metabolism [29].

In a randomized double-blind study with placebo and con-
trol groups, the effect of a daily supplement containing 90 
mg of isoflavones (aglycone weight), compared to placebo 
was studied in 38 postmenopausal women after the age of 
64-83 years not receiving hormone replacement therapy. 
According to their results, the isoflavones existing in soy 
had no positive effect on the thyroid function [61].

Catechins are flavonoids which abound in green tea. 
Flavonoids have anti-thyroid effects. Amar K. Chandra 
et al. explored the effects of high doses of green tea on 
thyroid physiology. The green tea extract was orally fed 
to male albino rats for 30 days in different doses. Similar-
ly, different doses of pure catechins were fed to the same 
rats. Increase in the doses of green tea in the catechins-
treated groups led to an increase in body weight along 
with hypertrophy and thyroid follicular hyperplasia.

The activity of thyroid peroxidase and 50-deiodinase 
decreased, and Na⁺/K⁺-ATPase thyroidal activity in-
creased. In addition, the decline in T3 and T4 serum lev-
els and a significant increase in TSH serum level were 
observed. According to the results, catechins and green 
tea extract may have an anti-thyroid property. Moreover, 
probably the consumption a high dose of green tea can 
lead to reduced thyroid function [64].

In a randomized double-blind study with placebo and 
control groups, 389 osteopenic, postmenopausal women 
were studied for 24 months. Participants received 54 mg 
of genistein aglycone daily along with calcium and vita-
min D3 in therapeutic doses. The data suggested that the 
consumption of genistein aglycone of <54 mg doses in 
deciliter does not significantly increase the risk of clini-
cal hypothyroid [60]. The results of a number of studies 

Azari Z, et al. Effect of Medicinal Herbs in the Treatment of Thyroid Malignancy. ASJ. 2019; 16(2):65-76.

http://anatomyjournal.ir/


71

Summer & Automn 2019, Volume 16 Number 2

Azari Z, et al. Effect of Medicinal Herbs in the Treatment of Thyroid Malignancy. ASJ. 2019; 16(2):65-76.

Results Protocols Extracts/
Materials Disease/Cells/Animals Authors

Decreased the RNA 
expression of the thyroid-
restricted NIS, TSHR, TPO 
and TG genes/ decrease 
in TG gene expression/ 

decreased the radioiodine 
uptake in rats.

1- RNA isolation and Northern 
analysis

2- Western blot
3- TSH and thyroid hormones 

determination by ELISA Kit
4- BCA protein assays kits

Quercetin (one type 
of flavonoids)

F1 subclone of FRTL-5 rat 
thyroid cell/ male adult 
Sprague–Dawley rats

Cesidio 
Giuliani et al. 
(2014) [25]

Decreased the sodium/
iodide symporter RNA and 

protein expression (as a 
function of time)/ decreased 
cellular iodide uptake after 

48 h/ inhibitory effect of 
resveratrol on iodide uptake.

1- RNA isolation and Northern 
analysis

2- Western blot
3- Measurement of iodide uptake
4- Immunofluorescence analysis

5- BCA protein assays kits

Resveratrol
F1 subclone of FRTL-5 rat 
thyroid cells/ male adult 

Sprague-Dawley rats

Cesidio 
Giuliani et al. 
(2014) [29]

Thyroglobulin, thyroid 
peroxidase,

TSH receptor, Nkx2-1, Foxe1 
and Pax8/ No clinical signs 

of hypothyroidism/ increase 
in thyroid size/ normal levels 

of Serum TSH and thyroid 
hormone/ increased 
proliferative activity.

1- Real-time quantitative PCR 
analysis

2- Western blotting
3- TSH and thyroid hormones 

determination
4- Morphological analysis

5- Chromatographic system 
(equipped with a fluorescence 
detector and photodiode array 

detector)
6- BCA protein assays kits

Resveratrol
Rat thyroid FRTL-5 cell 
line/ Sprague-Dawley 

rats

Cesidio 
Giuliani et al. 
(2017) [67]

The arrest of cell growth in 
both papillary and follicular 

thyroid cancer.
- Resveratrol -

LH Duntas 
(2011) Short 
Review [29]

Antithyroid effect/ inhibit 
thyroid hormone. 

Biosynthesis/ decrease 
thyroid iodide uptake.

- Flavonoids -

Maria Carolina 
de Souza dos 
Santos (2011) 

Review [1]

Soy isoflavones do not 
adversely affect thyroid 

function.

Serum Thyroid-Stimulating 
Hormone (TSH), thyroxine (T4), 
and triiodothyronine (T3) were 

measured at baseline and after 90 
and 180 days

Isoflavone 
(SOYFOODS)

Postmenopausal women 
(64–83 years old)

Bonnie Bruce 
et al. (2003) 

[61]

Hypertrophy and/or 
hyperplasia of the follicles/ 

Decreased activity of thyroid 
peroxidase and 50-

deiodinase I/ elevated 
thyroidal Na⁺/K⁺-ATPase 
activity/ reduce of serum 

T3 and T4 levels/significant 
elevation of serum TSH.

1- Histological study (H&E and PAS)
2- Thyroid peroxidase (TPO) assay
3- Thyroidal sodium, potassium 
adenosine triphosphatase ( Na⁺/

K⁺-ATPase ) assay
4- 50-Deiodinase I (50-DI) assay

5- Protein estimation
6- ELISA of serum tri-iodothyronine 

(T3) and thyroxin (T4)
7- Radioimmunoassay (RIA) of 

Thyroid Stimulating Hormone (TSH)

Catechins/ green 
tea Male albino rats

Amar K. Chan-
dra (2010) 

[64]

It does not significantly 
increase the risk of clinical or 
subclinical hypothyroidism.

1- Serum parameters
2- THRα, THRβ, RARα, RARγ, and 

RXRα, mRNA Expression

Genistein Aglycone 
(one type of 
isoflavones) 

Osteopenic, postmeno-
pausal women

Alessandra 
Bitto (2010) 

[60]

Chrysin inhibits growth in 
ATC cells via apoptosis in 

vitro.

1- Cell Proliferation Assay (MTT)
2- Western Blot Analysis

Chrysin (one type of 
isoflavones)

HTH7 and KAT18 cells, 
derived from patients 

with ATC

Tramanh Phan 
(2011) [57]

Pigenin and luteolin are the 
most potent inhibitors of 

these cell lines.

1- Cell proliferation assays
2- Ligand binding assays

Flavonoids (genistein, 
apigenin, luteolin, 

chrysin, kaempferol, 
and biochanin A)

UCLA
NPA-87-1 (NPA) (papillary 

carcinoma), UCLA RO-
82W-1 (WRO) (follicular 
carcinoma), and UCLA 

RO-81A-1 
(anaplastic 
carcinoma)

Fen Yin (1999) 
[58]

http://anatomyjournal.ir/
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on the impact of various plants on the thyroid function 
are summarized in Table 1.

6. Conclusion 

Thyroid gland disorder is among the most prevalent 
endocrine diseases. Inhibition of the growth of cancer 
cells of the thyroid by flavonoids is promising; accord-
ing to prior studies, isoflavones can change the function 
of endocrine glands, including the thyroid. Herbal rem-
edies often have less toxicity and side effects, compared 
to other methods. Additionally, they are less invasive and 
cost-effective. Flavonoids as the most abundant antioxi-
dant compounds in the majority of medicinal plants in-
hibit cell growth in thyroid tumors. 

The natural flavonoids of chrysin can probably be con-
sidered as a new medication for the treatment of ATC. 
Moreover, flavonoids such as apigenin and luteolin are 
among the strong inhibitors of human thyroid carcinoma 
cells. In addition to the creation of apoptosis in thyroid 
cancer cells, experimental data suggested that flavo-
noids can interfere with the thyroid hormones. Catechin 
inhibits the activity of thyroperoxidase and reduces T3 
and T4 serum levels and increases TSH concentration. 
Quercetin inhibits iodine uptake and thyroid cell growth, 
and resveratrol may, among various tumors, inhibit cell 
growth both in thyroid follicular cancer and papillary 
thyroid carcinoma with the activation of MAPK signal 
transduction pathway. 

The literature review suggests that herbs have signifi-
cant impacts on thyroid cancer cells, and it is hoped that, 
new treatments for various thyroid tumors be discovered 
by conducting more in-depth research on the impact of 
various herbs and herbal extracts on thyroid cancer cells. 

Ethical Considerations

Compliance with ethical guidelines

There was no ethical considerations to be considered 
in this research.

Funding

Baqiyatallah University of Medical Sciences has finan-
cial support this article.

Authors' contributions

Conceptualization: Bahman Jalali Kondori; Methodol-
ogy: Zoleikha Azari; Writing-review & editing: All au-

thors; Funding Acquisition: Mohammad Hossein Asadi; 
and Supervision: Bahman Jalali Kondori.

Conflict of interest

The authors declared no conflict of interest.

Acknowledgments

We would like to thank Dr. Mohammad Hossein Asadi, 
head of Department of Anatomical Sci ences, Baqiyatal-
lah University of Medical Sciences, for his guidance and 
support in this study. 

References

[1] dos Santos MCdS, Gonçalves CFL, Vaisman M, Ferreira 
ACF, de Carvalho DP. Impact of flavonoids on thyroid 
function. Food and Chemical Toxicology. 2011; 49(10):2495-
502. [DOI:10.1016/j.fct.2011.06.074] [PMID]

[2] Vono M, Cosco D, Celia C, Paolino D, Celano M, Russo D, et 
al. In vitro evaluation of the activity of gemcitabine-loaded 
pegylated unilamellar liposomes against papillary thyroid 
cancer cells. The Open Drug Delivery Journal. 2010; 4:55-
62. [DOI:10.2174/1874126601004010055]

[3] Woyach JA, Shah MH. New therapeutic advances in the 
management of progressive thyroid cancer. Endocrine-
Related Cancer. 2009; 16(3):715-31. [DOI:10.1677/ERC-08-
0335] [PMID]

[4] LiVolsi VA. Papillary thyroid carcinoma: An update. 
Modern Pathology. 2011; 24:S1-S9. [DOI:10.1038/mod-
pathol.2010.129] [PMID]

[5] Enewold L, Zhu K, Ron E, Marrogi AJ, Stojadinovic A, Peo-
ples GE, et al. Rising thyroid cancer incidence in the United 
States by demographic and tumor characteristics, 1980-
2005. Cancer Epidemiology and Prevention Biomarkers. 
2009; 18(3):784-91. [DOI:10.1158/1055-9965.EPI-08-0960] 
[PMID] [PMCID]

[6] Larijani B, Aghakhani S, Haghpanah V, Mosavi-Jarrahi A, 
Bastanhagh M. Review of thyroid cancer in Iran. Austral-
Asian Journal of Cancer. 2005; 4(4):199-203.

[7] Hajizadeh N, Pourhoseingholi MA, Baghestani A. Incidence 
rate of thyroid cancer in Iranian population, trend analysis 
from 2003 to 2009. International Journal of Epidemiologic 
Research. 2015; 2(1):12-7.

[8] Shokrzadeh M, Azadbakht M, Ahangar N, Hashemi A, Sar-
avi SS. Cytotoxicity of hydro-alcoholic extracts of Cucur-
bita pepo and Solanum nigrum on HepG2 and CT26 can-
cer cell lines. Pharmacognosy Magazine. 2010; 6(23):176. 
[DOI:10.4103/0973-1296.66931] [PMID] [PMCID]

[9] Yadav M, Jain S, Tomar R, Prasad G, Yadav H. Medicinal and 
biological potential of pumpkin: An updated review. Nu-
trition Research Reviews. 2010; 23(2):184-90. [DOI:10.1017/
S0954422410000107] [PMID]

Azari Z, et al. Effect of Medicinal Herbs in the Treatment of Thyroid Malignancy. ASJ. 2019; 16(2):65-76.

http://anatomyjournal.ir/
https://doi.org/10.1016/j.fct.2011.06.074
https://www.ncbi.nlm.nih.gov/pubmed/21745527
https://doi.org/10.2174/1874126601004010055
https://doi.org/10.1677/ERC-08-0335
https://doi.org/10.1677/ERC-08-0335
https://www.ncbi.nlm.nih.gov/pubmed/19218279
https://doi.org/10.1038/modpathol.2010.129
https://doi.org/10.1038/modpathol.2010.129
https://www.ncbi.nlm.nih.gov/pubmed/21455196
https://doi.org/10.1158/1055-9965.EPI-08-0960
https://www.ncbi.nlm.nih.gov/pubmed/19240234
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2676561
https://doi.org/10.4103/0973-1296.66931
https://www.ncbi.nlm.nih.gov/pubmed/20931075
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2950378
https://doi.org/10.1017/S0954422410000107
https://doi.org/10.1017/S0954422410000107
https://www.ncbi.nlm.nih.gov/pubmed/21110905


73

Summer & Automn 2019, Volume 16 Number 2

[10] Alonso-Castro AJ, Villarreal ML, Salazar-Olivo LA, Gomez-
Sanchez M, Dominguez F, Garcia-Carranca A. Mexican 
medicinal plants used for cancer treatment: Pharmacologi-
cal, phytochemical and ethnobotanical studies. Journal of 
Ethnopharmacology. 2011; 133(3):945-72. [DOI:10.1016/j.
jep.2010.11.055] [PMID]

[11] Gerson-Cwillich R, Serrano-Olvera A, Villalobos-Prieto A. 
Complementary and Alternative Medicine (CAM) in Mexi-
can patients with cancer. Clinical and Translational Oncol-
ogy. 2006; 8(3):200-7. [DOI:10.1007/s12094-006-0011-2]

[12] Gomez‐Martinez R, Tlacuilo‐Parra A, Garibaldi‐Covarru-
bias R. Use of complementary and alternative medicine in 
children with cancer in Occidental, Mexico. Pediatric Blood 
& Cancer. 2007; 49(6):820-3. [DOI:10.1002/pbc.21101] 
[PMID]

[13] Richardson MA, Sanders T, Palmer JL, Greisinger A, Sin-
gletary SE. Complementary/alternative medicine use in a 
comprehensive cancer center and the implications for on-
cology. Journal of Clinical Oncology. 2000; 18(13):2505-14. 
[DOI:10.1200/JCO.2000.18.13.2505] [PMID]

[14] Gözüm S, Tezel A, Koc M. Complementary alternative 
treatments used by patients with cancer in Eastern Turkey. 
Cancer Nursing. 2003; 26(3):230-6. [DOI:10.1097/00002820-
200306000-00010] [PMID]

[15] Ghose AK, Herbertz T, Salvino JM, Mallamo JP. Knowl-
edge-based chemoinformatic approaches to drug dis-
covery. Drug Discovery Today. 2006; 11(23-24):1107-14. 
[DOI:10.1016/j.drudis.2006.10.012] [PMID]

[16] Iswaldi I, Gómez-Caravaca AM, Lozano-Sánchez J, Arráez-
Román D, Segura-Carretero A, Fernández-Gutiérrez A. 
Profiling of phenolic and other polar compounds in zucchi-
ni (Cucurbita pepo L.) by reverse-phase high-performance 
liquid chromatography coupled to quadrupole time-of-
flight mass spectrometry. Food Research International. 
2013; 50(1):77-84. [DOI:10.1016/j.foodres.2012.09.030]

[17] Cabrera C, Artacho R, Giménez R. Beneficial effects of 
green tea- A review. Journal of the American College of 
Nutrition. 2006; 25(2):79-99. [DOI:10.1080/07315724.2006.
10719518] [PMID]

[18] Zugic A, Jeremic I, Isakovic A, Arsic I, Savic S, Tadic V. 
Evaluation of anticancer and antioxidant activity of a com-
mercially available co2 supercritical extract of old man’s 
beard (Usnea barbata). PLOS One. 2016; 11(1):e0146342. 
[DOI:10.1371/journal.pone.0146342] [PMID] [PMCID]

[19] Olaru OT, Venables L, Van De Venter M, Nitulescu GM, 
Margina D, Spandidos DA, et al. Anticancer potential of 
selected Fallopia Adans species. Oncology Letters. 2015; 
10(3):1323-32. [DOI:10.3892/ol.2015.3453] [PMID] [PM-
CID]

[20] Fernando DM, Wijesundera RL, Soysa P, de Silva D, Na-
nayakkara CM. Antioxidant potential, in vitro cytotoxic-
ity and apoptotic effect induced by crude organic extract 
of Anthracophyllum lateritium against RD sarcoma cells. 
BMC Complementary and Alternative Medicine. 2015; 
15:398. [DOI:10.1186/s12906-015-0924-9] [PMID] [PMCID]

[21] Kanadaswami C, Lee LT, Lee PPH, Hwang JJ, Ke FC, 
Huang YT, et al. The antitumor activities of flavonoids. In 
vivo. 2005; 19(5):895-909. [PMID]

[22] Kastelijn J, der Elst Schröder-van JP. Flavonoids and thy-
roid disease. BioFactors (Oxford, England). 2003; 19(3-
4):113-9.

[23] Yao LH, Jiang Y, Shi J, Tomas-Barberan F, Datta N, Sin-
ganusong R, et al. Flavonoids in food and their health ben-
efits. Plant Foods for Human Nutrition. 2004; 59(3):113-22. 
[DOI:10.1007/s11130-004-0049-7] [PMID]

[24] Gibbons S. Anti-staphylococcal plant natural products. 
Natural Product Reports. 2004; 21(2):263-77. [DOI:10.1039/
b212695h] [PMID]

[25] Russo M, Spagnuolo C, Tedesco I, Bilotto S, Russo GL. The 
flavonoid quercetin in disease prevention and therapy: 
Facts and fancies. Biochemical Pharmacology. 2012; 83(1):6-
15. [DOI:10.1016/j.bcp.2011.08.010] [PMID]

[26] Pandey AK, Patnaik R, Muresanu DF, Sharma A, Sharma 
HS. Quercetin in hypoxia-induced oxidative stress: Novel 
target for neuroprotection. International Review of Neu-
robiology. 2012; 102(102):107-46. [DOI:10.1016/B978-0-12-
386986-9.00005-3] [PMID]

[27] Program NT. Toxicology and carcinogenesis studies of 
Ginkgo biloba extract (CAS No. 90045-36-6) in F344/N rats 
and B6C3F1/N mice (Gavage studies). National Toxicol-
ogy Program Technical Report Series. 2013; (578):1-183.

[28] Chandra AK, De N. Catechin induced modulation in the 
activities of thyroid hormone synthesizing enzymes lead-
ing to hypothyroidism. Molecular and Cellular Biochemis-
try. 2013; 374(1-2):37-48. [DOI:10.1007/s11010-012-1503-8] 
[PMID]

[29] Duntas L. Resveratrol and its impact on aging and thyroid 
function. Journal of Endocrinological Investigation. 2011; 
34(10):788-92. [PMID]

[30] Baradaran A, Nasri H, Rafieian-Kopaei M. Oxidative stress 
and hypertension: Possibility of hypertension therapy with 
antioxidants. Journal of Research in Medical Sciences. 2014; 
19(4):358-67. [PMID] [PMCID]

[31] Aggarwal BB, Kumar A, Bharti AC. Anticancer potential of 
curcumin: Preclinical and clinical studies. Anticancer Re-
search. 2003; 23(1A):363-98. [PMID]

[32] Shishodia S, Sethi G, Aggarwal BB. Curcumin: Getting 
back to the roots. Annals of the New York Academy of Sci-
ences. 2005; 1056(1):206-17. [DOI:10.1196/annals.1352.010] 
[PMID]

[33] H Sarkar F, Li Y, Wang Z, Padhye S. Lesson learned from 
nature for the development of novel anti-cancer agents: Im-
plication of isoflavone, curcumin, and their synthetic ana-
logs. Current Pharmaceutical Design. 2010; 16(16):1801-12. 
[DOI:10.2174/138161210791208956] [PMID]

[34] Shahverdi A, Ostad S, Khodaee S, Bitarafan L, Monsef-
Esfahani H, Jamalifar H, et al. Antimicrobial and cytotoxic-
ity potential of Peganum harmala smoke. Pharmacognosy 
Magazine. 2008; 4(15):236-40. 

[35] Fan Y, Patima A, Chen Y, Zeng F, He W, Luo L, et al. Cyto-
toxic effects of β-carboline alkaloids on human gastric can-
cer SGC-7901 cells. International Journal of Clinical and Ex-
perimental Medicine. 2015; 8(8):12977-82. [PMCID] [PMID]

[36] Louis ED, Zheng W. β-Carboline alkaloids and essen-
tial tremor: Exploring the environmental determinants 

Azari Z, et al. Effect of Medicinal Herbs in the Treatment of Thyroid Malignancy. ASJ. 2019; 16(2):65-76.

http://anatomyjournal.ir/
https://doi.org/10.1016/j.jep.2010.11.055
https://doi.org/10.1016/j.jep.2010.11.055
https://www.ncbi.nlm.nih.gov/pubmed/21146599
https://doi.org/10.1007/s12094-006-0011-2
https://doi.org/10.1002/pbc.21101
https://www.ncbi.nlm.nih.gov/pubmed/17171688
https://doi.org/10.1200/JCO.2000.18.13.2505
https://www.ncbi.nlm.nih.gov/pubmed/10893280
https://doi.org/10.1097/00002820-200306000-00010
https://doi.org/10.1097/00002820-200306000-00010
https://www.ncbi.nlm.nih.gov/pubmed/12832956
https://doi.org/10.1016/j.drudis.2006.10.012
https://www.ncbi.nlm.nih.gov/pubmed/17129830
https://doi.org/10.1016/j.foodres.2012.09.030
https://doi.org/10.1080/07315724.2006.10719518
https://doi.org/10.1080/07315724.2006.10719518
https://www.ncbi.nlm.nih.gov/pubmed/16582024
https://doi.org/10.1371/journal.pone.0146342
https://www.ncbi.nlm.nih.gov/pubmed/26745885
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4706385
https://doi.org/10.3892/ol.2015.3453
https://www.ncbi.nlm.nih.gov/pubmed/26622671
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4533735
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4533735
https://doi.org/10.1186/s12906-015-0924-9
https://www.ncbi.nlm.nih.gov/pubmed/26546450
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4636801
https://www.ncbi.nlm.nih.gov/pubmed/16097445
https://doi.org/10.1007/s11130-004-0049-7
https://www.ncbi.nlm.nih.gov/pubmed/15678717
https://doi.org/10.1039/b212695h
https://doi.org/10.1039/b212695h
https://www.ncbi.nlm.nih.gov/pubmed/15042149
https://doi.org/10.1016/j.bcp.2011.08.010
https://www.ncbi.nlm.nih.gov/pubmed/21856292
https://doi.org/10.1016/B978-0-12-386986-9.00005-3
https://doi.org/10.1016/B978-0-12-386986-9.00005-3
https://www.ncbi.nlm.nih.gov/pubmed/22748828
https://doi.org/10.1007/s11010-012-1503-8
https://www.ncbi.nlm.nih.gov/pubmed/23117228
https://www.ncbi.nlm.nih.gov/pubmed/21946130
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4115353/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4115353/
https://www.ncbi.nlm.nih.gov/pubmed/12680238
https://doi.org/10.1196/annals.1352.010
https://www.ncbi.nlm.nih.gov/pubmed/16387689
https://doi.org/10.2174/138161210791208956
https://www.ncbi.nlm.nih.gov/pubmed/20345353
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4612902/
https://www.ncbi.nlm.nih.gov/pubmed/26550217


74

Summer & Automn 2019, Volume 16 Number 2

of one of the most prevalent neurological diseases. The 
Scientific World Journal. 2010; 10:1783-94. [DOI:10.1100/
tsw.2010.159] [PMID] [PMCID]

[37] Cragg GM, Newman DJ. Plants as a source of anti-cancer 
agents. Journal of Ethnopharmacology. 2005; 100(1-2):72-9. 
[DOI:10.1016/j.jep.2005.05.011] [PMID]

[38] Hamsa TP, Kuttan G. Harmine activates intrinsic and ex-
trinsic pathways of apoptosis in B16F-10 melanoma. Chi-
nese Medicine. 2011; 6(1):11. [DOI:10.1186/1749-8546-6-11] 
[PMID] [PMCID]

[39] Lu X, Yu H, Ma Q, Shen S, Das UN. Linoleic acid suppress-
es colorectal cancer cell growth by inducing oxidant stress 
and mitochondrial dysfunction. Lipids in Health and Dis-
ease. 2010; 9:106. [DOI:10.1186/1476-511X-9-106] [PMID] 
[PMCID]

[40] Raicht RF, Cohen BI, Fazzini EP, Sarwal AN, Takahashi M. 
Protective effect of plant sterols against chemically induced 
colon tumors in rats. Cancer Research. 1980; 40(2):403-5. 
[PMID]

[41] Awad AB, Fink CS. Phytosterols as anticancer dietary 
components: Evidence and mechanism of action. The 
Journal of Nutrition. 2000; 130(9):2127-30. [DOI:10.1093/
jn/130.9.2127] [PMID]

[42] Akiyama T, Ishida J, Nakagawa S, Ogawara H, Watanabe 
S, Itoh N, et al. Genistein, a specific inhibitor of tyrosine-
specific protein kinases. Journal of Biological Chemistry. 
1987; 262(12):5592-5. [PMID]

[43] Okura A, Arakawa H, Oka H, Yoshinari T, Monden Y. 
Effect of genistein on topoisomerase activity and on the 
growth of [Val 12] Ha-ras-transformed NIH 3T3 cells. Bio-
chemical and Biophysical Research Communications. 1988; 
157(1):183-9. [DOI:10.1016/S0006-291X(88)80030-5]

[44] Markovits J, Linassier C, Fossé P, Couprie J, Pierre J, Jac-
quemin-Sablon A, et al. Inhibitory effects of the tyrosine ki-
nase inhibitor genistein on mammalian DNA topoisomer-
ase II. Cancer Research. 1989; 49(18):5111-7. [PMID]

[45] Matsukawa Y, Marui N, Sakai T, Satomi Y, Yoshida M, 
Matsumoto K, et al. Genistein arrests cell cycle progression 
at G2-M. Cancer Research. 1993; 53(6):1328-31. [PMID]

[46] Welshons W, Murphy C, Koch R, Calaf G, Jordan V. Stimu-
lation of breast cancer cellsin vitro by the environmental 
estrogen enterolactone and the phytoestrogen equol. 
Breast Cancer Research and Treatment. 1987; 10(2):169-75. 
[DOI:10.1007/BF01810580] [PMID]

[47] Momma K, Masuzawa Y, Nakai N, Chujo M, Murakami A, 
Kioka N, et al. Direct interaction of Cucurbitacin E isolated 
from Alsomitra macrocarpa to actin filament. Cytotech-
nology. 2008; 56(1):33-9. [DOI:10.1007/s10616-007-9100-5] 
[PMID] [PMCID]

[48] Attard E, Brincat MP, Cuschieri A. Immunomodulatory 
activity of cucurbitacin E isolated from Ecballium elat-
erium. Fitoterapia. 2005; 76(5):439-41. [DOI:10.1016/j.fi-
tote.2005.02.007] [PMID]

[49] Lee SI, Lee YK, Kim SD, Kang YH, Suh JW. Antioxidative 
activity of Smilax china L. leaf teas fermented by different 
strains. The Korean Journal of Food and Nutrition. 2012; 
25(4):807-19. [DOI:10.9799/ksfan.2012.25.4.807]

[50] Azwanida N. A review on the extraction methods use in 
medicinal plants, principle, strength and limitation. Medici-
nal and Aromatic Plants. 2015; 4(3):3-8. [DOI:10.4172/2167-
0412.1000196]

[51] Kaufmann B, Christen P. Recent extraction techniques for 
natural products: Microwave‐assisted extraction and pres-
surised solvent extraction. Phytochemical Analysis. 2002; 
13(2):105-13. [DOI:10.1002/pca.631] [PMID]

[52] Mediani A, Abas F, Khatib A, Tan CP. Cosmos caudatus 
as a potential source of polyphenolic compounds: Optimi-
sation of oven drying conditions and characterisation of 
its functional properties. Molecules. 2013; 18(9):10452-64. 
[DOI:10.3390/molecules180910452] [PMID] [PMCID]

[53] Redfern J, Kinninmonth M, Burdass D, Verran J. Using 
soxhlet ethanol extraction to produce and test plant mate-
rial (essential oils) for their antimicrobial properties. Jour-
nal of Microbiology & Biology Education. 2014; 15(1):45-6. 
[DOI:10.1128/jmbe.v15i1.656] [PMID] [PMCID]

[54] Dhanani T, Shah S, Gajbhiye N, Kumar S. Effect of extrac-
tion methods on yield, phytochemical constituents and 
antioxidant activity of Withania somnifera. Arabian Jour-
nal of Chemistry. 2017; 10(1):S1193-9. [DOI:10.1016/j.ara-
bjc.2013.02.015]

[55] Rinner B, Siegl V, Pürstner P, Efferth T, Brem B, Greger 
H, et al. Activity of novel plant extracts against medul-
lary thyroid carcinoma cells. Anticancer Research. 2004; 
24(2A):495-500. [PMID]

[56] Strasser A, Huang DC, Vaux DL. The role of the bcl-2/ced-
9 gene family in cancer and general implications of defects 
in cell death control for tumourigenesis and resistance to 
chemotherapy. Biochimica et Biophysica Acta- Reviews on 
Cancer. 1997; 1333(2):F151-78. [PMID]

[57] Phan T, Yu XM, Kunnimalaiyaan M, Chen H. Antiprolif-
erative effect of chrysin on anaplastic thyroid cancer. Jour-
nal of Surgical Research. 2011; 170(1):84-8. [DOI:10.1016/j.
jss.2011.03.064] [PMID] [PMCID]

[58] Yin F, Giuliano AE, Van Herle AJ. Growth inhibitory effects 
of flavonoids in human thyroid cancer cell lines. Thyroid. 
1999; 9(4):369-76. [DOI:10.1089/thy.1999.9.369] [PMID]

[59] Hampl R, Ostatnikova D, Celec P, Putz Z, Lapcík O, Matu-
cha P. Short-term effect of soy consumption on thyroid 
hormone levels and correlation with phytoestrogen level in 
healthy subjects. Endocrine Regulations. 2008; 42(2-3):53-
61. [PMID]

[60] Bitto A, Polito F, Atteritano M, Altavilla D, Mazzaferro 
S, Marini H, et al. Genistein aglycone does not affect thy-
roid function: Results from a three-year, randomized, 
double-blind, placebo-controlled trial. The Journal of 
Clinical Endocrinology & Metabolism. 2010; 95(6):3067-72. 
[DOI:10.1210/jc.2009-2779] [PMID]

[61] Bruce B, Messina M, Spiller GA. Isoflavone supplements 
do not affect thyroid function in iodine-replete postmeno-
pausal women. Journal of Medicinal Food. 2003; 6(4):309-
16. [DOI:10.1089/109662003772519859] [PMID]

[62] Ishizuki Y, Hirooka Y, Murata Y, Togashi K. The effects on 
the thyroid gland of soybeans administered experimentally 
in healthy subjects. Nippon Naibunpi Gakkai Zasshi. 1991; 
67(5):622-9. [DOI:10.1507/endocrine1927.67.5_622] [PMID]

Azari Z, et al. Effect of Medicinal Herbs in the Treatment of Thyroid Malignancy. ASJ. 2019; 16(2):65-76.

http://anatomyjournal.ir/
https://doi.org/10.1100/tsw.2010.159
https://doi.org/10.1100/tsw.2010.159
https://www.ncbi.nlm.nih.gov/pubmed/20842322
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3700397
https://doi.org/10.1016/j.jep.2005.05.011
https://www.ncbi.nlm.nih.gov/pubmed/16009521
https://doi.org/10.1186/1749-8546-6-11
https://www.ncbi.nlm.nih.gov/pubmed/21429205
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3076298
https://doi.org/10.1186/1476-511X-9-106
https://www.ncbi.nlm.nih.gov/pubmed/20868498
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2954911
https://www.ncbi.nlm.nih.gov/pubmed/7356523
https://doi.org/10.1093/jn/130.9.2127
https://doi.org/10.1093/jn/130.9.2127
https://www.ncbi.nlm.nih.gov/pubmed/10958802
https://www.ncbi.nlm.nih.gov/pubmed/3106339
https://doi.org/10.1016/S0006-291X(88)80030-5
https://www.ncbi.nlm.nih.gov/pubmed/2548712
https://www.ncbi.nlm.nih.gov/pubmed/8443813
https://doi.org/10.1007/BF01810580
https://www.ncbi.nlm.nih.gov/pubmed/3427225
https://doi.org/10.1007/s10616-007-9100-5
https://www.ncbi.nlm.nih.gov/pubmed/19002839
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2151965
https://doi.org/10.1016/j.fitote.2005.02.007
https://doi.org/10.1016/j.fitote.2005.02.007
https://www.ncbi.nlm.nih.gov/pubmed/15908139
https://doi.org/10.9799/ksfan.2012.25.4.807
https://www.omicsonline.org/peer-reviewed/a-review-on-the-extraction-methods-use-in-medicinal-plants-principle-strength-and-limitation-58448.html
https://www.omicsonline.org/peer-reviewed/a-review-on-the-extraction-methods-use-in-medicinal-plants-principle-strength-and-limitation-58448.html
https://doi.org/10.1002/pca.631
https://www.ncbi.nlm.nih.gov/pubmed/12018022
https://doi.org/10.3390/molecules180910452
https://www.ncbi.nlm.nih.gov/pubmed/23994970
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6270166
https://doi.org/10.1128/jmbe.v15i1.656
https://www.ncbi.nlm.nih.gov/pubmed/24839520
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4004744
https://doi.org/10.1016/j.arabjc.2013.02.015
https://doi.org/10.1016/j.arabjc.2013.02.015
https://www.ncbi.nlm.nih.gov/pubmed/15152949
https://www.ncbi.nlm.nih.gov/pubmed/9395285
https://doi.org/10.1016/j.jss.2011.03.064
https://doi.org/10.1016/j.jss.2011.03.064
https://www.ncbi.nlm.nih.gov/pubmed/21571321
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3154442
https://doi.org/10.1089/thy.1999.9.369
https://www.ncbi.nlm.nih.gov/pubmed/10319943
https://www.ncbi.nlm.nih.gov/pubmed/18624607
https://doi.org/10.1210/jc.2009-2779
https://www.ncbi.nlm.nih.gov/pubmed/20357174
https://doi.org/10.1089/109662003772519859
https://www.ncbi.nlm.nih.gov/pubmed/14977438
https://doi.org/10.1507/endocrine1927.67.5_622
https://www.ncbi.nlm.nih.gov/pubmed/1868922


75

Summer & Automn 2019, Volume 16 Number 2

[63] Cerundolo R, Michel KE, Court MH, Shrestha B, Refsal KR, 
Oliver JW, et al. Effects of dietary soy isoflavones on health, 
steroidogenesis, and thyroid gland function in dogs. Amer-
ican Journal of Veterinary Research. 2009; 70(3):353-60. 
[DOI:10.2460/ajvr.70.3.353] [PMID] [PMCID]

[64] Chandra AK, De N. Goitrogenic/antithyroidal potential of 
green tea extract in relation to catechin in rats. Food and 
Chemical Toxicology. 2010; 48(8-9):2304-11. [DOI:10.1016/j.
fct.2010.05.064] [PMID]

[65] Lobo M, García J, Del Pino J. Foods: Functional foods, food 
additives and dietetic supplements. In: Del Pino J, Jesus 
Diaz M, Teresa Frejo M, editors. Thyroid Toxicity. Sharjah: 
Bentham Science; 2016.

[66] Giuliani C, Bucci I, Di Santo S, Rossi C, Grassadonia A, Pi-
antelli M, et al. The flavonoid quercetin inhibits thyroid-
restricted genes expression and thyroid function. Food 
and Chemical Toxicology. 2014; 66:23-9. [DOI:10.1016/j.
fct.2014.01.016] [PMID]

[67] Giuliani C, Iezzi M, Ciolli L, Hysi A, Bucci I, Di Santo S, et 
al. Resveratrol has anti-thyroid effects both in vitro and in 
vivo. Food and Chemical Toxicology. 2017; 107(Pt A):237-
47. [DOI:10.1016/j.fct.2017.06.044] [PMID]

Azari Z, et al. Effect of Medicinal Herbs in the Treatment of Thyroid Malignancy. ASJ. 2019; 16(2):65-76.

http://anatomyjournal.ir/
https://doi.org/10.2460/ajvr.70.3.353
https://www.ncbi.nlm.nih.gov/pubmed/19254147
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2698128
https://doi.org/10.1016/j.fct.2010.05.064
https://doi.org/10.1016/j.fct.2010.05.064
https://www.ncbi.nlm.nih.gov/pubmed/20561943
https://doi.org/10.1016/j.fct.2014.01.016
https://doi.org/10.1016/j.fct.2014.01.016
https://www.ncbi.nlm.nih.gov/pubmed/24447974
https://doi.org/10.1016/j.fct.2017.06.044
https://www.ncbi.nlm.nih.gov/pubmed/28668442


This Page Intentionally Left Blank


	Review Article: Effect of Medicinal Herbs in the Treatment of Thyroid Malignancy
	Zoleikha Azari1 ￼, Bahman Jalali Kondori2* ￼, Mohammad Hossein Asadi2 ￼

	Research Paper: Anatomy and Ultrasonographic Morphometric Measurements of Palmar Metacarpal Tendons and Ligaments in Pure Persian Arabian Horses
	Dariush Vosugh1* ￼, Mohammad Naser Nazem1 ￼, Sogand Lahuti1

	Research Paper: Stature Estimation Based on Fingers Anthropometry in Iranian Population
	Sina Mojaverrostami1 ￼, Tahmineh Mokhtari2,3 ￼, Mehrnoush Malekzadeh1 ￼, Leila Noori1 ￼, Shokoofeh Kazemzadeh1, Sahar Ijaz1, Ibrahim Mohammed1, Gholamreza Hassanzadeh1* ￼

	Research Paper: Effect of Gonal-F on the Rate of Endometrial Wall Thickness Changes in Ovary-Removed Rat in Presence and Absence of Human Chorionic Gonadotropin
	Behpour Yousefi1,2 ￼, Sonia Dadseresht3, Marziye Karimi1, Jalal Esmaeili1* ￼

	Case Report: Circumaortic Left Renal Vein
	Susan Mohammadi1 ￼, Mohammad Sadegh Gholami Farashah2, Reza Asghari2, Fahimeh Rajabi1, Nastaran Hesam Shariati3, Mohammad Bakhtiar Hesam Shariati2* ￼

	Case Report: Congenital Defect of the Liver Falciform Ligament
	Hasan Pahang1* ￼


