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The use of hormones as one of the therapies is increasingly prevalent at this time, there
are many uses obtained by hormone therapy such as preventing miscarriage in pregnant
women or as a contraceptive. It was reported that the contraceptive hormone was the
most used method by women compared to other contraceptive methods.
Diethylstilbestrol (DES) is one of the synthetic estrogen hormones that is useful as
hormone replacement therapy. However, the use of DES can also trigger abnormal cell
growth that will develop into cervical cancer. This study was conducted to analyze the
effect of DES on the p53 gene expression and caspase-3 levels. The method of this
study was a post-test design in vivo experiment in animal model which was induced
with doses of DES 1500 pgram / BB at 3 days of age after birth, then observed at 35
days. Thus, it was concluded that DES has given to 3-day-old models animals and
evaluate at the 35-days-old effect on decreasing p53 gene expression and caspase-3
levels.

Key Words: p53, caspase-3, diethylstilbestrol, in vivo
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1. Introduction

The use of hormones as one of the therapies is increasingly prevalent at this time, there are many
uses obtained by hormone therapy such as preventing miscarriage in pregnant women or as a
contraceptive. It was reported that the ~ontraceptive hormone was the most used method by women
compared to other contraceptive methods. Diethylstilbestrol (DES) is one of the synthetic estrogen
hormones that is useful as hormone replacement therapy. However, the use of DES can also trigger
abnormal cell growth that will develop into cervical cancer. In the female reproductive tract, DES can
trigger cell growth (proliferation) which can develop into cancer cells [1], [2]

2. The role of DES effect

DES will also interfere the genes that regulate uterine development such as wingless int (wnt7a,
wnt5a) and homeobox A (Hoxal0, Hoxal 1). DES will interfere the function of tumor suppressor protein
p63 gene (TRP 63/p63) which can cause abnormal cell growth, and affect cancer in the cervix and vagina
[3] The use of DES with certain doses can be beneficial to the female reproductive system. However,
DES also has a negative impact on the development of ovarian follicles if it used continuously with high
doses and can cause infertility in women. According to [4]. DES induces caspase-dependent apoptosis in
the human T-ALL cell line (Jurkat cells). Giving DES will trigger apoptosis at caspase, but it needs
further research. On the contrary, according to [5] there is no relationship between caspase-3 and the
administration of DES. Some literature explains that DES has a negative effect on the reproductive
system as shown below:
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Sumber: Hajek, ra. et a/.,2014, Laronda, et al., 2014, Kirigayo akiko.et al,2009, Wehua, et al., 2003 Jefferson, et o/., 2002, Newbold
1990, Kurita et al.,2001,Forsberg 1972

Figure 1. Effects of DES on the female reproductive system [6]

2.1. Neonatal exposure of DES

Neonatal exposure to estrogenic chemicals causes irreversible complex damage in the hypothalamic-
pituitary-gonadal axis and reproductive system of women. Some lesions are noted after maturation as a
delayed adverse effect. Uterine anomalies were detected at 1,500 mg/kg. These results show that neonatal
exposure on DES which uses estrogenic in vivo activity induces a detrimental effect on the female rat in
a dose-dependent manner.[7]. Damage to the hypothalamic-pituitary-gonad axis is the most worrying
problem with perinatal exposure to chemicals that have estrogenic activity because the changes are
caused during the development period can last throughout life. The effects of exposure may be
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qualitatively different from those experienced in adulthood of rodents and humans [7]. Despite the
differences in neonatal effects, it is known as the ovarian response to the rat vagina but it is not in rat. [8]
(Katsuda et al., 2002; Takasugi et al., 1976) or adenomyosis induction by tamoxifen in rat [7] but
uterine cancer in rat (Carthlew et al. 2000) There are a lot of experimental data on perinatal exposure to
estrogen using rodents consider tend to be relevant to humans [6]. Perinatal exposure to estrogen or
estrogenic compounds during the critical period disrupts the function of the hypothalamus, which results
in lower production of gonadotropin (FSH and LH) [9] This disorder causes many complex abnormalities
in the hypothalamic-pituitary-gonadal axis and genital tract, and a direct effect of estrogen on the genital
system is also added. In general, this study was conducted to determine the effect of DES on the GEN
p53 expression and caspase-3 levels.

2.2. Protein 53 /P53 ,

The p53 protein was first identified in 1979 as a transformation related protein and protein that
accumulated in the cancer nucleus and it was strongly linked to the simian virus 40 (SV40) T antigen.
However, ten years later, the researchers found that the protein is a mutation from the initial form of p53 /
wild-type p53 (wt p53). And the oncogenic nature of p53 is actually the result of the mutation of p53
[10]. The p53 gene in humans is located on the short arm of chromosome 17, stretching along 20 kb of
DNA, consisting of 11 exons, and expressed on almost all body tissues. When DNA damage occurs, the
expression of p53 in cells increases. This condition causes cell growth to stop in the G1 phase to allow
DNA repair genes to repair DNA before the cycle continues to S phase to DNA synthesis, or in the
G2/M phase before mitosis occurs. [11] P53 is a tumor suppressor protein that can prevent cancer. The
ability of p53 to eliminate excess, damage, or infected cells through apoptosis. P53 also plays a role in
regulating cell proliferation in multicellular organisms. P53 is activated by external and internal stress
signals will cause nuclear accumulation in the active form, p53 prevents DNA damage or neoplastic
transformation potential. P53 contributes to cell processes such as differentiation, DNA repair, and
angiogenesis. Almost 50% of cancers in humans due to the mutation of the p53 gene.[12][5]. In normal
conditions, p53 lives short (short-lived protein). p53 inhibitors namely Mdm2 (Hdm2 in humans) are
largely responsible for maintaining the p53 balance. Mdm?2 inhibits transcription, increases degradation
through proteasome. P53 drastically increases when cells are exposed to stress, DNA damage, oncogenes,
hypoxia and lack of nucleotides.

Generally, p53 levels are influenced by signal stress, cell type, and stress exposure time. p53
activates the target gene through a canonical sequence bond, p53 induces gene 3 (PIG3) as a sign of
increased reactive oxygen species and apoptotic induction. PIG3 is stimulated p53 through a
microsatellite sequence in an wuntranslated region, for example, a gene that encodes pro-apoptotic
phosphate PAC1, p53-induced bonding is a palindrome binding site.[13]. The protein product of this
gene. p53 is one of the most important molecules in biology. The various roles of p53 related to cancer
are constantly being investigated. The functions of p53 have been known include regulation of the cell
cycle, cell aging, apoptosis, repair of DNA damage caused by genotoxic agents, angiogenesis and
regulation of oxidative stress. With a very broad relevance of functions, p53 has a controlling position
that is responsible for various processes related to cancer. furthermore, the large number of interaction
partners, it is not surprising that deviations in p53 are very often found in cancer [14]. Therefore, the p53
protein as a guardian of the genome is an important inhibitor of tumor development, it explains why this
gene has become the most frequently mutated in human cancer. [14]. In general, apoptosis is
characterized by shrinking cell size, blebbing on the membrane, chromatin condensation, and core
fragmentation.[15]. There is a close relationship between missense mutation and

2.3. Caspase 3
Apoptosis is intermediated by a proteases family called caspase, which is activated through
proteolysis from its inactive precursor form (zymogen). Caspase is an endoprotease which has the active
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side of Cys (C) and it splits at terminal C on Asp residues, therefore it is known as Caspases (Cys
containing Asp specific protease). Now, 13 members of the caspases family have been found in humans.
Some members of the caspase family involved in apoptosis are divided into 2 groups. The first group
consists of caspase 8, 9, 10 which contains a long prodomain at terminal N, its function as an initiator in
the process of cell death. The second group consists of caspase 3, 6, 7 which contains a short prodomain,
they have a function as an effector, dividing various dead substrate which ultimately leads to
morphological and biochemical changes in apoptotic cells. Caspase is inactive until one of the caspases is
activated by a signal, then a series of the next caspase activation reactions occur through a proteolytic
process.[19]

3. Results And Discussions

This research was an in vivo true experiment control group design. It was conducted started from
January 2017 until May 2018, animal model injection was done at Murine Farm Malang and
Biochemistry laboratory of Brawijaya Malang University. Furthermore, the biomolecular examination
was carried out in the Biomolecular and Immunology laboratory of the Faculty of Medicine, Hasanuddin
University, Makassar. This study was conducted on Wistar rats from 4 mothers were injected with DES
at 3 days of age. DES has dissolved with corn oil at a single dose of 1500 u gram/kgBB. At 21 days of
age during the weaning period with their mothers, the rats were separated between males and females,
then 10 female rats were divided into 2 groups in 5. KO was a group of rats that was not injected with
DES, meanwhile, the K1 group was the one injected with the doses of DES 1500 pg at 3 days of age. At
the age of 35 days, P53 gene mRNA expression and caspase-3 levels were examined. Materials And
Examination Procedures : The drug used was DES obtained from SIGMA-ALDRICH.C0.3050 Sprunce
Street, ST Louis M @, 63103, USA 314-7715763. which contains >99% of synthetic estrogen and Corn
oil as DES solvents. Measurement of P53 gene mRNA expression used Real-Time PCR (RT-PCR) [20],
the DNA extract activity used the boom protocol. The primary used was P53 human, a primer of GAPDH
Forward: 5'-grc cac taa agg gea tec-3g 'reverse: 5'-cca agg tag cca tga gat cc-3, base pair 189, accesion
no. XM-001067852.1 and P53 forward: 5'-ccgc or not, gg-3 ', reverse: 5'-tt gcc ggg acg tag ac-3, base
pair 125, accesion no. NM-030989.3 with one-step technology RT PCR / one-step RT PCR (Macrogen,
Korea). Examination of Caspase-3 levels response was done with rat caspase-3/caspase-3 Elisa kit no
catalog no LS-F4138 SANDWICH, it was done based on protocol standards on the kit.

After examination results, it found that there was a difference of P53 gene mRNA expression
between KO and K1 (12.61 + 0.29 vs. 6.80 + 0.48). Likewise, the serum Caspase-3 levels which was
given by DES in a single dose of 1500 mcg/BB at 3 days of age and observed after 35 days of age, there
was a mean difference in caspase-3 levels between KO and K1 (4.42 + 0.53 vs 3.27 + 0.56). Those
differences showed that the value after the DES induction where P53 gene mRNA expression and the
serum Caspase-3 levels became lower; or in other words DES induction decreases P53 gene mRNA
expression and serum Caspase-3 levels. Evidently, there was an effect of DES induction, thus the result
of this study could strengthen the previous research that has been.

3.1. DES effect on P53 gene mRNA expression

The results of the analysis summary in table 2 showed that there was an effect after DES induction with
differences (5.81 + 0.26), from (12.61 + 0.29°) to (6.80 + 0.48). Statistically, the results of the analysis
summary in table 2, there was a significant difference (p <0.05) in the group was given DES compared to
the group without DES. It means, DES was given at 3 days of ages after birth can reduce the p53 gene
expression at 35 days of age.

3.2. Effect of DES on Caspase-3 Levels
From the results of the analysis showed a difference between the group that was not DES-induced and
after DES induction, namely: (1.14 + 0.35) from (4.42 + 0.53%) to (3.27 + 0.56"). Statistically, there was a
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significant difference (p <0.05) in the group without DES (best line) compared to those were given DES.
It means that DES was given at 3 days of age after birth can significantly reduce caspase-3 levels at 35
days of age.

4. Conclusion
Diethylstilbestrol 1500 p gram was given at 3 days old can significantly reduce pS3 gene expression
at 35 days of age. Diethylstilbestrol 1500 p gram was given at 3 days old can significantly reduce caspase
3-levels at 35 days of age.
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Abstract

Diethylstilbestrol is a synthetic estrogen hormone which i< useful as hormone replacement therapy, but it also can trigger the
abnormal cells growth that will develop into cervical cancer. Cervical cancer is associated with invasion and metastasis potential
where the gold standard is a histopathological examinuiion [1][2] Histopathological examination is a method of seeing Cervical
Intraepithelial Neoplasia growth. There is no therapy nceded at the CIN1 medium, 80% can return to normal. CIN II & III can
develop into cancer cells (true cervical canccr: precursors). CIN or pre-cancer therapy is more effective and efficient, and also
low cost before it develops into malignant cancer cells. Accurate diagnosis and prediction of malignancy are important issues in
clinical management, including biomarker identification {or CIN diagnosis. CIN screening is an effective method to identify the
presence of cancer earlier to decrease the morality. (N that has been treated can regrow/recur by some trigger factors such as
age, menopause, and surgery. Ocimum has 2n anti-concor cffect through the caspase-3 induction which stimulates PARF to
release cytochrome-c. PARF induces apoptosis in cancer colis through ROS increase. Ocimum has antioxidant activity, protects
cell damage, and acts as a scavenger highlv reactive /oo radicals. The results of the study group who received 100%
diethylstilbestrol had Cervical Intracpithelial M eoplasm (T1V). 40% at CIN2 and CIN3 Stadium, and 20% at CIN1. Chi-square
test results showed that there was a significant effect between the administration of diethylstilbestrol and the occurrence of CIN
in p-value <0.05. Then, there was no significant cffcet “ciween the administration of Ocimum extract and CIN stadium with

p-value > 0.05.
Keyword: Pre, Cervical Cancer, Diethylstilbestrol, CIN. (¢ imum, Perinatal, Wistar Rat, In vivo

Introduction return to be normal. [5]. Women with CIN II & III need

Based on the WHO report in 2015, it wa: found  therapy such as a laser, cryotherapy, LEEP (Loop
more than 528,000 new cervical cancer cases About  Electrosurgical — Excision  Procedure), and laser
80-90% are in developing countries. Cervical cancer is  conization. CIN II and III cases can develop into true

in second-ranking in all cancer cases in th: world i cervical cancers precursors within 12 months.[5]

2012, almost 266,000 women in the world dicd of Almost 330,000 CIN cases have been found in
cervical cancer. The number of people with cervica!  Europe, 50% of them are CIN2 and CIN3. 1.5 per 1000
cancer is predicted to increase 1-5 times in 2020 women in developing countries were found diagnosed
[3] Cervical cancer is 98% related o the /o  with CIN2 and CIN3, the highest incidence was 25 to
Papilloma Virus (HPV). HPV infecton docs not 29 years. [6]. CIN does not cause specific symptoms.
develop into cervical cancer as a v/iwol: becavs Accurate diagnosis and prediction of malignancy are
endogenous and exogenous factors are indic 2. o  important issues in clinical management, including the
affect the process of cervical cancer! ! ‘1. Some risk identification of biomarkers for CIN diagnosis.{5]
factors for cervical cancer are (1) socio-cemographic CIN screening is an effective method to identify
age, socioeconomic status, (2) factors of <cxuzlaci v the presence of cancer earlier to decrease the mortality.
the age of first sexual intercourse. Ther: s no i=rin  CIN that has been treated can regrow/recur by some

needed at the CIN1 medium, 80% fror: this cases cun trigger factors such as age, menopause, and surgery.[7].



Pre-cancer therapy is more effective and cfficient, «nd
also low cost before it develops into malignant cancer
cells.[8][9]. Ocimum contains a number of important
compounds such as 1-8 cineol compounds. arigin,
anetol compounds, flavonoids, boron, stigma steio!,
eugenol, beta-carotene, magnesium, tryptophan, znd
volatile. Ocimum has an anti-cancer eficct through 12
caspase-3 induction which stimulates PARF to re!z
cytochrome-c{10]. Ocimum has antioxidant activity,
protects cell damage, and acts as a s.:
reactive free radicals. Ocimum metabo’ites, narc!y;
alkaloids, polyphenols, triterpene flavonoids. These
metabolites cause apoptosis by modulating p33, Bl 2,
and caspase. [11].

Ocimum leaves contain a highly active substonce
eugenol, by giving eugenol 100 mg'. BB wih a
frequency of 3 times a week in mice induced N-me./
N'-nitro-N-nitrosoguanidine (MNNG) gasiric cancer
26 weeks, causing tumor cell apoptosic = d i does o
cause apoptosis in the control group. Rosmarinic

enger hichly

acid in Ocimum leaves inhibits the proliferatior of

tumor necrosis factor-a, inhibits the GO — G and G
S phases.[13]. The content of terperc in Ocimum
element) increases H1 (Histonl) whicl will inh

transcription. Histone is a protective >0 < of D

structure. [14]. Research question. |57 Ccimum lex o3
have an anti-cancer effect throug! incuctior i
apoptosis in cell line (HeLa) cervical cancer. The ciioct

of its anti-cancer is by decreasing Bc!-? ¢ pression ond
increasing Bax, cytochrome-c, caspa:
expression.[16]. Ocimum leaves have i unti-cu
effect through induction of apoptosis in ccil Line (Fol 1)
cervical cancer. The effect of its a ti-.ancer

decreasing Bcl-2 expression and ncicasing o
cytochrome-c, and caspase-3 expressior

The results of various studies ab. /. showed
Ocimum exposure causes disruption in Hrormal

growth which will activate the procpoptotic siy
Based on the explanation above, an i i stud
conducted on the effect of Ocimum
CIN stadium of pre-cervical cancer = .«
induction of diethylstilbestrol (DES)’

ves extracy

nodels 2

Materials and Methods

Solution Preparation and Administrztio. cfDES
DES was obtained from SIGMA-AL" " CH Co..
Sprunce Street, ST Louis M (@, 67107 T/SA
7715763, which contains >99% sy ‘lutic estio

content. Preparation of DES 1500 dosc | ram / kg
to see the presence of CIN was done by ''ss0lving !

in a solution of corn oil and it was 2iv - 2 s'ngle &

subcutaneously in 3-day-old Wistar rats, 10 grams in
weight, 0.01 ml.

Extract Preparation and Administration of Ocimum
[he type of Ocimum was used namely Ocimum
Citriodorum which is widely available in Indonesia
(Java). The extract uses Ocimum leaves from
BALITRO, Bogor, West Java. The procedure of making
extracts consists of 2 stages. The first stage was making
Ocimum Citriodorum powder and the second stage was
making Ocimum Citriodorum herbal extract by
maceration with variations in the composition of
cthanol and water. [18]. Then the Ocimum extract was
ziven in a sonde to Wistar rats according to the dosage.
For untreated mice, the NaCMC solution was given as a
placebo.

Histopathology Examination

The cervical tissue was fixed by a frozen section
method by soaking the tissue with an ethanol solution to
remove liquid from the tissue, followed by a solution of
‘oluene or xylene, then with paraffin. The final result
was formed paraffin block, where it was then sliced
thinly with a special microtome knife. The thin slices
were then placed on a glass object, fixed further with
the same solution as the chemical fixation method. The
next step was painting. The tissue was painted with
special dyes. Finally, after the tissue was fixed and
colored, tissue in the glass object can be read under a
nicroscope and epithelial cells can be seen in the
cervical tissue.

Observation Time

Rats were divided into 4 groups, each group was
consisted of 5 rats. Group 1 was the negative control
zroup, only given a placebo in the form of 1% NaCMC.
Group II was given DES at a dose of 1500pgram /
kgBB without Ocimum, group III and IV was given a
Jose of 1500 pgram / kgBB with Ocimum extract, each
dose of 600 mg / kgBB and 800 mg / kgBB, the four
zroups then euthanized at 49 days or 14 days after
administration (given starting at 35 days), the cervical
>pithelium was examined in stadium CI observation for
zach group, the results were compared to controls.

Data Analysis

I'his research was an experimental research which was
conducted in vivo.

Data analysis in this research used chi-square test.

Results and Discussions

The results of CIN description study on the cervical
spithelium group given by DES and the group that
-eceived DES with Ocimum can be seen in the figure
Helow.



Figure I. 7N Decriptic: in the treatment and control groups
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Group I, all epithelial cells grew normallv. in the nucleus, estrogen bonds, and estrogen receptors
Meanwhile, group II, 111, and IV cervical epithelial ¢ !ls  increase transcription in the target gene. Activation of
had abnormal growth (dysplasia). CIN was found these target genes will increase the tissue response,
group I, IT and III. CIN Stadium was se=n in eroup [V it followed by the increasing of protooncogene including

was not found CIN3 stadium. This < .u- IV recciv.d ORNA cfos, cjun, and c-myc. In the vaginal
cpithelium, the increasing of protooncogene c-fos, c-jun

's almost 4-fold. [22]

DES or diethylstilbestrol is a synthesis of estrogen,
has the chemical formula is C;3H,0,. DES is used to
prevent miscarriage or premature labor. In 1946-1971,

=

Ocimum extract at a dose of 800 mg/I BB The ro«ult
of the chi-square test showed that there vas a signifioiat
effect between the mean of the contro! roup conly ¢ ven
DES) and the occurrence of CIN with p-value = <0.01

The results showed that adminisuaucn of D5 AR
100% caused cervical epithelial dysp asia (CIN). [19] zround 2 to 4 million individuals were exposed to DES
and stimulates the formation of the abuorma! cell. -5 during their pregnancy.[13] Women exposed to DES
works to interfere neuroendocrine, inhioits the releas of during pregnancy causes a disorder called DES
the hormone gonadotrophin-release h wons (Grii i), Jaughters. DES daughters show reproductive tract
DES will reduce the level of kiss pepiii. maNA will  abnormalities in the form of vaginal and cervical

reduce GnRH stimulation in neurcns < mulaed by s adenoid followed by the development of columnar
peptin. Kiss Peptin is a regulaior or regulates ne  epithelium in the cervix and vagina. DES daughter has a
production of GnRH. Kiss peptin. aiso regues risk of developing cervical clear cell-adenoma.
ovulation, estrus cycles, sex differciatiuion, and a1 ois  Adenosis  cervical vaginal is a precursor of
puberty. [20]. :denocarcinoma. [5]

DES causes proliferation of vazinal epitheiam
through estrogen receptors. {21} Estro jor receptors e




Figure 3. CIN Stadium. the Rat ¢«

STADIUM

The Chi-square test results show:-d. leic we
significant difference in the mean goup which
given DES and Ocimum extract, with - dose of 6600 o
KgBB compared to the control group v il e p-va

>0.05. There was no significant difference in the
statistical test results because the nuirber
was relatively small (5 rats) or possib'v because of ihe
CIN stadium was not homogeneous/difierent. thus it was

as

of samp es

he Rat

Figure 4. CIN Sta .11,
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STADIUM
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Chi-square statistic results were o7 d p
which means, there was no significant difference ine

N

mean of groups were given DES and Jc rum o

before and after administration of 80 r o= b
CIN medium with p-value = > 0.05. (J.0%). There vas
no significant difference in the statistic ! (o ¢ resu
possible because of the lack of doses. 11+ the |

research, it should increase the doses Tre number of

samples was relatively small (5 rats) or vcssioly bec.

of the CIN stadium was not homogeneoc:'s/ 11 (ereit.

it was difficult to observe the effect of cimam on o on-
homogeneous CIN stadium. Giving Jcoum leo o
extract doses of 800 mg/Kg BB in CIi,

ali rat groups

500 mg

300 1ng

DES and DES with Ocimum 600 mg/kgBB

# DES

lifficult to observe the effect of Ocimum on non-

homogeneous CIN stadium. It recommends, in the future

-esearch to see the effect of Ocimum on pre-cancer, the
sroup of rat must be at the same CIN stadium. However,

the results of the study illustrate that the group was

siven DES and Ocimum extract doses of 600 mg/KgBB,
he frequency of CIN3 stadium was lower than CINI

and 2.

DES and DES with Ocimum 800 mg/kgBB

BT

m DES

vere given DES was positive CIN1 stadium, 2, and 3
yut DES group with Ocimum extract, it was not found
CIN3 medium.
Conclusions

The results of this study, there was a significant
ffect between administration of diethylstilbestrol with
IN (p <0.05) and there was no significant correlation
etween the effects of Ocimum extract dose of
»00mg/Kg BB and a dose of 800mg/KgBB on CIN with
» > 0.05. This condition may be caused by the number
of small samples or inappropriate dose given to inhibit
he growth of abnormal cells in the cervix. However,
here was no CIN3 found in the 800mg dose group
wvhere Ocimum had an anti-cancer effect.
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