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Abstract

Worldwide cancer is now becoming leading cause of death. Main aim of therapy is to stop
progression of disease. Disease fighting aspect is major concern in all fields of health. Now we are
trying to cure all these with help of natural things. Food items containing Phytoestrogens are now
considered important in treatment of cancer. Either with chemotherapy that involve use of
chemicals to suppress cancer growth and invasion. These natural products are part of our everyday
life like grains, nuts, vegetables, herbs. Phytoestrogens and its related products have benefits of no
side effects in fact will protect our body from various types of cancers like breast, liver, prostate,

colorectal and bladder cancer.
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Introduction

Estrogen is steroidal hormone in body that is gonadotrophins (FSH, LH). Phytoestrogens
basically derived via cholesterol having 18 are plant based dietary compounds that are
atoms of carbon in it. Female ovaries present in various food items. (2). Plants
naturally produce estrogen with help of contain  various compounds  having

estrogenic or anti-estrogenic properties.
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Some of them show weak properties towards
in female body Isoflavone and lignans are
well  studied phytoestrogens  (4).
Phytoestrogens act as antioxidant as well as
anti-inflammatory, anti-allergic, anti-tumor
and anti-thrombotic compound.
Phytoestrogen and cancer link was created
after observing soy, ginseng and its products
on various types of cancers (5). They are
basically similar structure to female
hormones estrogen that is present in form of
17-B-oestradiol E2. This enables them to bind
estrogen receptors. (3). Estrogen has alpha

and beta receptors that have different

Types of phytoestrogens
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functions and phytoestrogen has ability to
bind them. Alpha receptors do cell
proliferation and beta cell do apoptosis
(natural cell death). Phytoestrogen after
binding to ligand move to nucleus where
gene expressions are controlled by DNA and
RNA via transcription (36). Enterodiol are
plant-based act by intestinal bacteria to show
phytoestrogenic activity (19). Phytoestrogens
after digestion than metabolized by intestinal
bacteria and are conjugated via liver. They
keep on circulating in plasma till these are

excreted in urine (36).

egenistein
¢ daidzein
e glycitein

isoflavones IRl ERI P
eformononetin

ecoumestrol
ewedelolactone
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(9).
Food sources

Main sources for phytoestrogen are nuts,
seeds vegetables and fruits. In foods we can

say phytoestrogen are present in soy and its
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products, garlic, celery, carrots, rice,

potatoes, wheat and certain fruits like apple,
grapes, berries, pomegranates and dried fruits

like dates, prunes, raisins (17).

Group Sub group Dietary source Structure
17-B-oestradiol | Endogenous
Estrogen
17-beta-estradiol
Polyphenol Grape skin O *
HO O N
OH
Flavonoids Flavanones Citrus fruits and
: (8]
flavanone
Flavones Parsley, celery,
capsicum
flavone
Flavonols Kale, broccoli, ‘
onion, apple, O |
tomato, lettuce o
ﬂivonul
Catechins Green tea, beans,
chocolate,
apricots,
cherries, berries
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isoflavonoids Isoflavones Soy bean,
o)
legumes |
o) %/H
Isoflavone
Isoflavans Metabolites  of 5
daidzens
S
’_,_.-"
Isoflavans
Coumestans Clover, alfalfa,
spinach O~ A OH
S
HO o) o)
Coumestans
(.

Human Estrogens versus Phytoestrogens

Estrogen hormone produce in body are in
three main forms that are estradiol, estrone,
estriol basically produced in ovaries or
placenta and in minute amount in testes.

Human body estrogen

Phytoestrogen a combat Kit against cancer

has its metabolites in blood known as
steroids. Although phytoestrogens are similar
to estrogen but they don’t produce steroidal
metabolites in blood. Phytoestrogens just
mimic action of estrogen by binding its
receptors (11).
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Intestinal Absorption and Metabolism of Phytoestrogens

Diadzine

In zova bean

Small intestine
Diadzen equol

Liver

Conjfugate with
glucuronic acid &
sulphates

End products either
conjugated or unconjugated

Glucuronate & sulfates
conjugates excreted via

wrineg excration Fecal excretion

Daidzein is main active ingredient present in
soya bean that are in inactive form known as
glycoside conjugates. After ingestion they are
hydrolyzed via small intestine bacteria’s and
are converted to aglycones. This is primary
metabolites that are lipid soluble and absorb

in intestinal mucosa. So, it shows intestinal

Phytoestrogen a combat Kit against cancer

bacteria like species of lactobacilli,
bacteroids and bifidous bacteria help in
hydrolysis to a form similar to human
estrogen. So easily attached to estrogen
receptors and waste products are excreted via

urine and feces (8).
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Cancer

Cancer is uncontrolled division of cell
towards surroundings. More abnormal cells
are produced these damaged cells are
replicated despite of fact they are not needed.
These unstoppable cells are called tumors
(12). Cancer is genetic defect. Mortality
rate is higher in any sort of cancer
because of disease progression. Over past
few years reduction in smoking decline
mortality from cancer because of early
treatment and less damage because of

smoking cessation (13).

chemicals

&

carcinogens

smoking

or cancer

alcohol (initiate or

consumption

radiation

or

viruses

(17).

Phytoestrogen a combat Kit against cancer

progress)

NUST Journal of Natural Sciences, Vol. 7, Issue I, 2022

Cancer is caused by Oxidative stress,
Inflammation, Metastasis, Apoptosis and
Angiogenesis (17). Now use of herbal or
natural products are wused along with
medicine. Herbal medicines or natural
products have least side effects. These are
known as co drugs (9). Cancer of various
types are being studied. Major categories are
carcinomas, lymphomas, sarcoma, leukemia,
myeloma and tumors of brain and spinal cord
(16). Cancer basically spread via tissues by
growing rapidly, lymph via vessels and blood

via blood vessels to whole body (17).

low intake of
fruits &
vegetables
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WORLDWIDE ESTIMATED NO. OF CASES IN 2018
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10%
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(World Health Organization et al, 2018).

Phytoestrogen and cancer

Structurally estrogen 17-B-estradiol and
phytoestrogen are similar (29). In human
body phytoestrogens has various health
benefits like heart disease, cancer, and bone
health and menopause symptoms prevention

(36).

For the identifcation of breast cancer, breast
cancer tissues are investigated for estrogen
and progesterone receptors including HER2
These
regarding the aggressiveness of cancer and

antigen. tests give information
response of certain drugs used for treatment
of breast cancer. (29). High levels of estrogen
might be a risk factor for breast cancer in
women by overgrowing cancer cell and

disturb apoptosis. Some endocrine disturbers
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have same structure like E2 so interfere

signaling of estrogen.
Mechanism of cancer prevention

Soy products mainly contain genistein (a

phytoestrogen). ERB is in  higher
concentration than ERa. ER protect against
tumors so we can say ratio of ERa/ERf is
important in determining chemo preventive
properties (45). Estrogen assay is developed
which act as missing receptors are
compensated. Deficiency of these receptorsis

major cause of mortality from cancers (29).
Mode of action of phytoestrogens

Estrogen receptors have different subtypes
that play role in gene regulation. ERa
maintain tissue proliferation, growth and

maintenance. ERf} shows response to ERa by
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multiplication of cells (27). Reverse role of
both of these is way by which phytoestrogen

work similar to E2 and bind them.

They have different role in gene regulation so
in cancer progression and treatment (28).
ERa act on breast and uterus via cell division
that is need for maintaining and regrowth of
body tissues. T47D-ERP cell line is used for
the treatment of breast cancer to create
constant level of ERa which work with E2
and increase cell division. Whereas, ERf
with E2 will not divide cells. This shows that
ERB respond to ERa divide cell (3).
Phytoestrogens bind especially with ERf that
help inhibiting activity of ERa (2).

Breast cancer and phytoestrogen

In female all over the globe breast cancer is
one of the most common cancer-causing
mortalities (29).

With new trends it is seen that phytoestrogens
are acing well against treatment of breast
cancer by doing apoptosis, cell mediated
death and cell cycle arrest. Recent clinical
trials have shown that these natural
compounds can be used for treatment (27).
For treatment of breast cancer most
commonly used words are estrogen and
progesterone receptors and HER2 all these

collectively provides therapy against breast

Phytoestrogen a combat kit against cancer
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cancer (28). It is seen that Asian and
American women consume soy products
have lower cancer risk as compare to those
who are not consuming soy. Minute quantity
of soy was consumed by American and
slightly larger amount by Asians. Reason of
its action was similar structure to estrogen
(31). Estrogen in large amount cause pain and
edema in breast whereas no such symptoms
see while using phytoestrogen (29).
However, placebo effect shows no changes in
isoflavones and placebo group which shows
more research is needed (21). Another study
suggests that soy intake in early life will help

you in protection

(26). Any sort of cancer treatment is done to
remove tumor or avoid its spread to
surroundings and ultimately improving
quality of life (10).

Natural products are now being used as
medicine main reason is that it has least side
effects along with this it also inhibits
metastasis or epithelial division (29). Breast
cancer starts from abnormal cell division that
lead to tumor development with other cancer-
causing factors like macrophages and stromal
effects (11). Role of phytoestrogens as anti-

cancer agent depends on cyclin D1 and its
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related kinase inhibitors or tumor suppressor
genes like P21, 27,57 and APC, PTEN, ATM
respectively (34).

unhealthy
lifestyle

aging &
hormones

family history

(55).
Liver cancer

In worldwide 6th common cause of cancer is
liver cancer not only this mortality rate is
very high due to this cancer. Reason is it is
mostly diagnosed when this tumor is at
advance stage so no therapeutic option is left
behind (37). Liver carcinomas are malignant
tumors arising from parenchymal cells of
liver. Between malignant tumors
Hepatocellular carcinoma and cancer of bile

duct is most important (36). Now it is seen
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When estrogen is present in large amount it
will bind to ERB whereas, Phytoestrogens
bind with ERP when they are in low amount.
This shows a low number of Phytoestrogens

will work for breast cancer prevention (35).

screening

chemoprevention

biological

orevention

that phytoestrogens along with treatment
drugs of hepatic carcinoma will minimize
medication side effects (38). Combination of
biochanin-A along with sorafenib increase

apoptosis which help to kill cancer cells (40).
Prostate cancer

Like females are facing issue of breast cancer
worldwide men are facing abnormal and
uncontrolled production of cell of prostate,
main gland in reproductive system of males.

This might be due to genetic variation,
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inflammation which help tumor to grow and
development of abnormal blood vessel to
support tumor or either abnormal cell doesn’t

undergo apoptosis (41)
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Polyphenol a potent phytoestrogen act as
both anti-inflammatory and pro inflammatory
agent by increasing ROS activity via free
increases

radicals. Moreover, it also

antioxidants enzymes in prostate.

Bladder cancer

Bladder cancer is at ninth number and men

are affected more than women. The reason

why men are more effected as smoking is
main cause. Beside this arsenic present in

drinking water is main

risk factor. Isoflavone in soy consumed on
daily basis are excreted via urine so we can
say that its lining is more exposed with these
protecting agents will save from bladder

cancer (42).

Phytoestrogen a combat kit against cancer

Colorectal Cancer (CRC)

Colorectal cancer is combination of both
colon and rectum which are basically lower
parts of our digestive system. When polyps
and adenomas are formed in these areas risk
of converting in colon cancer will increase.
Firstly, noncancerous polyps or adenomas are
formed. Adenomas might be conventional or
sessile in form of polyp which then convert to
cancer (Strum et al, 2016). Phytoestrogens
found in various food items are used as cure

for cancer (43).

10


https://doi.org/10.53992/njns.v7i2.102

DOI: https://doi.org/10.53992/njns.v7i2.102

Chemotherapy

Alkylating agents or chemotherapeutic
agents are used in cancer treatment but its
effects are seen depending on type of cancer.
In treatment of gastric cancer genistein used
to overcome resistance caused by cisplatin
used for cure of pancreatic cancer by

activation of NF-«B.

Phytoestrogens also show the potential to
increase the efficacy of alkylating agents in

several studies. The combination of cisplatin

with apigenin seems to inhibit cell
proliferation in breast cancer cell lines and
decreases telomerase activity, limiting one of
the mechanisms to escape apoptosis and
induce metastasis. Chemo preventive
properties of phytoestrogens have emerged
from epidemiological observations. In recent
clinical research studies, phytoestrogens are
safe and may even protect against breast

cancer (44).

In vivo and in vitro models show good effect

of chemo therapeutic agents along with

Nutrition therapy

Diet plays an important role in progression
and treatment of cancer. Worldwide diet

related to cancer is most common (46).

Phytoestrogen a combat kit against cancer
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clinical studies that show improvements.
Another  study of  genistein  with
chemotherapy drugs show improvement for
some pancreatic cancer patients. This led to
development of drug based on
phytoestrogens along with chemo agents to
minimize side effects and maximize benefits

(45).

One of the side effects of chemo therapy is
excess free radicals in body which means
increase in oxidative stress which cause
hindrance in positive effect of chemo on body
by apoptosis and disturb cell cycle in which
cell is not moved to G1 phase from GO phase
or S phase which result in inhibition of DNA
synthesis. Both these points are checking
point in cell division (46). Alkylating
chemo drugs like platin family adducts DNA
as a result interfere with DNA repair process
which protect cell from division. As a result,
cancer cell won’t replicate so this is widely

used in various cancer treatment like lung,

breast and ovarian cancer (45).

Before going to any diet therapy Subjective
global assessment SGA form is used that has
3 major categories to check nutritional status
like well nourished, moderate malnourished

or severely

11
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malnourished. After this classification follow
up is set. Reason for setting follow up is to

check nutritional status routinely. It is usually
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and cultural values. Different studies suggest
that 5-9 fruits 3-4 vegetables are needed per
day for antioxidant properties in cancer

broad-spectrum  approach clinical or patient (47).
personalized might vary because of tolerance
Phytoestrogen
) ) Antioxidant effect Pro oxidant effect
Carcinogenic
radiation UV Chemotherapy
light
8 Radiation
i . .
Normal cell | - »| Cancer cell Cancercell  [* »| Apoptosi
¥ ¥
Cancer chema Cancer cell death
revention
P (M Torrens et al, 2020) (Cell cycle arrest
{Protecting against increase sensitivity
to chemotherapy
Secondary effect)
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Red meat
. uantity &
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cooking temperature) 7i
imc
\ DMA damage
Inflammation <0 mutats Iran
MF-<E & STATS /
genatype activation
CANCER
Cruciferous
A0S & ANS vegetables
accurnulztion
Glycemic Load Iron
(A Al Shaikh et al, 2019)

Mediterranean Diet

It arises from different cultures collectively to
call it Mediterranean
UNESCO in 2010. As it shares cultural

diversity so a greater number of people

introduced by

follow it and is beneficial. This diet protects
from heart disease by lowering level of
cholesterol along with fighting cancer cells as
it is rich in antioxidants along with other
minerals and vitamins. Following this diet
also prevent from DNA damage so help in
cancer prevention (50). Now this diet is no
more a life style rather become a part of

Phytoestrogen a combat Kit against cancer

culture so in result in improving quality of
life (51).

High fiber, rich in antioxidants and
carotenoids play role in decreasing risk of
breast cancer. This will decrease level of
estrogen that is basically cause of cancer. Not
only this being rich in antioxidant free load of
free radicals from body along with protecting
DNA damage (52). Following Mediterranean
diet lower the risk of all sort of cancers and
its related mortilities. High intake of fiber in
this diet along with B-glucans found in food
lower low-density lipoprotein cholesterol is

good for colorectal cancer (53).
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contrast fatty acids

(F Turati et al, 2018)

Combination Effects of Soy Isoflavones
and Other Types of Phytoestrogens

Phytoestrogens are part of our daily life.
Combination of these produce more
beneficial effects. Kumar et al. observed the
combine effects of different phytoestrogens
like biochanin A, quercetin, and genistein on
PCa cell lines. This shows that all three
combinedly inhibit growth of prostate cancer
as compare to alone effect of any of
phytoestrogen. So, we can say that
phytoestrogens are protective against cancer
(54).  Another

phytoestrogen resveratrol helps our body to

when  work together

fight with oral cancer it will also involve

cancer of esophagus. It

suppresses growth rate of any sort of cancer.
In spite of chemotherapeutic effect of

Phytoestrogen a combat Kit against cancer

different phytoestrogen like resveratrol will
inhibit tumor replication not only this it
reverts back already present tumor in any part
like ovaries, bladder, head and neck or
stomach. It also suppresses growth of tumor
cells by inducing apoptosis via direct action
on mitochondria by activating it (55).

Future Prospects

To prevent cancer in human body
Phytoestrogens, exhibit both hormonal and
non-hormonal mechanisms. With increase
modernization and rapid change in diet and

life style cancer cases are

increasing worldwide. For cure of any sort of
cancer whether breast, prostate, liver colon or
lungs cancer medicines being used for
treatment have various toxic effects on body

which might lead to drug resistance which

14


https://doi.org/10.53992/njns.v7i2.102

DOI: https://doi.org/10.53992/njns.v7i2.102

lead to low response or poor outcomes.
Chemotherapy or radiotherapy done to cure
cancer is also casing many adverse effects
which are long lasting. Natural compounds
like Phytoestrogens are easy to obtain via diet
and have helpful affect in control and

treatment of cancer (56).
Conclusion

It is seen that phytoestrogens have protective
effect against various cancers. However,
exact chemotherapeutic effect is not studied
yet so we can say that it will minimize

harmful effects. Moreover, phytoestrogens
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