Judul Cytochrome ¢ Expression by Andaliman (Zanthoxylum acanthopodium) on
Cervical Cancer Histology
Nama Jurnal/Vol/issu/hal Pakistan Journal of Biological Sciences 25 (1), 49-55
Peran Author
No Waktu Keterangan
30-09-21 Submited
15-10-21 Permintaan revisi manuscript
17-10-21 Pengiriman revisi manuscript
18-10-21 Permintaan revisi untuk pertimbangan manuscript
25-10-21 Pengiriman revisi manuscript
09-11-21 Permintaan revisi manuscript untuk pertimbangan accepted
14-11-21 Permintaan Pembayaran
15-11-21 Pemabayaran manuscript
19-11-21 Pengiriman manuscript ke bagian produksi untuk lay out design
02-12-21 Permintaan revisi manuscript
11-12-21 Permintaan pengecekan kembali manuscript dari departemen produksi
12-12-21 Pengiriman kembali revisi terakhir manuscript
17-12-21 Published

Bukti korespondensi

® Chrome File Edit View History Bookmarks Profles Tab Window Help

® ®® v statushasbeenchangedfory X 4 ~
< C & mailgoogle. If1/#search/ANS|FMfcgzGIKPXNJbzVxBdrBDFbCS JiMaSB h o & 0
| = M Gmail Q  ansi X @ @ n M
7 Campsen <« o B 0 & [ t6of3a < > mm~ (6]
il i - Status has been changed for your article No. 107068-PJBS-ANSI Inbox x I e B
4 bd Inbox
. Starred @ Science Alert <no-reply@scialertcom> Fri Oct15, 202, 950PM ¢ €} @
°  (© snoozed @’ toSkKep,Ns.me -
Dear Dr. Rostime Hermayemi Simanullang, S.Kep., Ns., M.Kes, "
i D  Important a
| B sem Status of your above mentioned manuscript has been changed. Current status of your manuscript
b o is as under:
Drafts
l .o camgones Revision Required for reconsideration of the manuscript i
1 @ updates 93 For further information, please logon the system at hitp:/fwww.scialert.com/login.php with your user
- = id and password.
3 =] Forums
5‘7 v More
g Best Regards
'* Labels L Science Alert Support Team
.l @ Notes
& fononl @ Mary Rose Edu_life <hermayerni@gmail coms Sat Oct 16,2021, T55PM ¢ 4
. Unwanted — 0 Putri v
v More
é Mary Rose Edu_life <hermayerni@gmail.com> Sat Oct 16,2021, 156PM ¢ 6 N
= toPuti v

e e A A i TR I TV T P YL T T—
'\\ sty

= aE@BO®000HE -

9-098




Mon 6 Dec 18.33

® Chrome File Edit View History Bookmarks Profles Tab Window Help
® ® ® vy 107068-PIBS-ANSI- Request X +
&« C @ mail.google. ilju f [FMfcgzGIkPenitts GWrkx)j NPDW
J = M Gmail Q Ansi X
{ ¢« B 0 @ ® & B8 D i
B / Compose
= 107068-PJBS-ANSI - Request for Revised Article Inbox x
. B Inbox 512
Bl
| Yr Starred @ Science Alert <suppert@scialert.com>
< © snoozed tome >
<
& D  Important 5
4 Dear Rostime Hermayerni Simanullang
sl B> Sent
| This is with regard to your submitted manuscript, 107068-PJBS-ANSI, titled Cytocrome ¢
. D Drafts by ( jum) on cervical cancer histology, submitted to
| -D  categories Pakistan Journal of Biological Sciences on October 04, 2021 for consideration as a Original Article.
o

4 @ updates

| 2y Forums
:t‘ v More
| Labels +
; B Notes
w‘ B  Personal
i B Unwanted
v More

-"\@-

The article has been accepted for publication after revision. A Peer Review report is available online
and corresponding author can access this report after log in to his/her account.

Itis therefore, requested to please submit revised version of your article urgently for further
processing.

Please let us know when we can expect the revised version of your manuscript.
‘We look forward to hearing from you.
Regard

Academic Editor
Pakistan Journal of Biological Sciences

@5e8@0%000Hs -

® Chrome File Edit View History Bookmarks Profles Tab Window Help
® ®® vy 107068-PIBS-ANSI- Urgent i X+
<« C & mail.google. ilju /ANSI[FMfcgzGIkjMDQW2ZjNmzpDw2T XQJsiGg
J = M Gmail Q  ANSI X
{ ¢« B 0 @ ® & B8 D i
B / Compose
= 107068-PJBS-ANSI - Urgent Request for Payment Inbox x
. B Inbox 512
bl
5 smned @ Science Alert <support@scialert.com>

©  © snoozed to SKep., Ns, me ~

|
& D  Important e

4 Dear Ms. Dr. Rostime Hermayerni Simanullang, S.Kep., Ns., M.Kes
sl B> Sent

| This is with regard to your submitted manuscript, 107068-PJBS-ANSI, titled Cytocrome ¢
. D Drafts by ( jum) on cervical cancer histology, submitted to
| -D  categories Pakistan Journal of Biological Sciences on 04 October, 2021 for consideration as a Original Article.
=

< @© updates 9 The above-mentioned manuscript has been finally accepted by the Reviewer for publication in
= By Pakistan Journal of Biological Sciences as Original Article.

| orums
&l v More Now the article is pending due to the payment of the Article Processing Cost. If you are

1 responsible to pay the Article Processing Charges of this article, please download the invoice from
& the following link and pay the APC IMMEDIATELY.

|

|| Labels &P

‘: https://scialert.com/ems/invz/107068-PJBS-ANSLpdf

.l @ Notes

" Your quick response will help us te publish your article in the coming issue.

| B Personal

B ® Unwanted ‘We look forward to hearing from you.

v More Regard
Jasmine Wulf

-"\@-

@58@0#000H" -

‘Communication Manager
Pakistan Journal of Biological Sciences

Wty | e h ~7

150f 34

Mon, Oct 18, 2021, 11:25 AM

90f34

Tue, Nov 9, 2021, 11:59 AM

<

T 0

T 0




- —
-0 =

02-12-21

@& Chrome File Edit View
! Status has been changed for

< c

& mail.google.com

= M Gmail Q

«
/ Compose
E  Inbox 512
y¥r Starred

o
@© snoozed =)

D  Important
B Sent
[ Drafts

~[> Categories

@ updates %3
2y Forums
v More
Labels &P
B Notes

B  Personal
B Unwanted

v More

11-12-21

"aBe80%0

History  Bookmarks

@ Chrome File Edit View History Bookmarks Profles Tab Window Help
® ®® v statushasbeenchangedfory X+
<« C & mail.google. 1f1/#tsearch/ANSI/FMfcgzGlks JHISITDIVQIWACIMZTZIf

J = M Gmail Q  ANSI X
{ < o ® 2 0 @ B8 D
|/ Compose
1 o s = Status has been changed for your article No. 107068-PJBS-ANSI
4 Inbox

. ¥ Stared Science Alert <no-reply@scialert com>
©  © snoozed @ toSKep.Ns,me~

l Dear Dr. Rostime Hermayemi Simanullang, S.Kep., Ns., M.Kes,
I~ D  Important " & "
x‘ B Sent Status of your above mentioned manuscript has been changed. Current stalus of your manuscript

is as under:

E [ Drafts

1\ -D  Categories assigned to i p for layout

| (@® updates 93 For further information, please logon the system at hitp://www.scialer.com/login.php with your user
= id and password.

2y Forums

217 v More
& Best Regards

| Labels L Science Alert Support Team
.l @ Notes

. 2 ] »
= L ket Thank you for the update. ‘ ‘ Thank you for your mail. ‘ ‘ Thanks alot.

B Unwanted }
| v More
[ &« Reply )( « Replyall ) ( ~ Forward )

Mo Teoib ool (PP T C LY

T;ﬁ'i"n

Profles Tab Window Help

X +

104737 DG

2 0B 8 0 @ B D i

Status has been changed for your article No. 104737-PJBS-ANSI

Science Alert n:
to S.Kep., Ns., me

t.com via com

Dear Dr. Restime Hermayerni Simanullang, §.Kep., Ns., M.Kes,

Status of yeur above mentioned manuscript has been changed. Current status of your manuscript
is as under:

Revision Required for reconsideration of the manuseript

For further informatin, please logon the system at hitp://www.scialert.eom/login.php with your user
id and password.

Best Regards
Science Alert Support Team

Thank you for the update. ‘ ‘ Thank you for your mail. Noted with thanks.

[ & Reply \

) ( ~ Forward

Tof34

Inbox x

Fri, Nov 19, 2021, 2:07 AM

Tof 14

Inbox

Wed, Dec 2, 2020, 10:00 PM

<

Mon 5 Dec 18.34




@ Chrome File Edit View History Bookmarks Profiles Tab Window Help
® ®® v 107068-PJBS-ANSI- Check F x  +
“— c & mail.google.com/mail/u/1/#search/ANSI/FMfcgzGIIMNIZdRTxJCgfQPWPLTBtdNS i}
= M Gmail Q  ANsI x 3=
<« @ W o & [£3] (=3 H 60f 34
/ Compose
107068-PJBS-ANSI - Check Final Proof Inbox x
Ed  Inbox 512
¥r Starred (b Science Alert <support@scialert. com> Sat, Dec 11, 2021, 12:31 AM
to S.Kep., Ns., me ~
@® snoozed
D Important Dear Ms. Dr. Rostime Hermayerni Simanullang, S.Kep., Ns., M.Kes
B sent - =
This is with regard te your submitted manuscript, 107068-PJBS-ANSI, titled Cytocrome ¢
Drafts expression by Andaliman (Zanthoxylum acanthopodium) on cervical cancer histology, submitted to
ft: ion by Andali (Zanthoxyl hy dium) ical hi I bmitted
Pakistan Journal of Biological Sciences on 04 October, 2021 for consideration as a Original Article.
~[> Categories
® Uupdates 53 Production Department has prepared final proof of your above mentioned manuscript for
publication in the coming issue of Pakistan Journal of Biological Sciences.
By Forums
You may please download the final proof of your article for final checking after log in to your
~  More account with User ID: hermayerni@gmail.com.
Labals &+ If you have forgot your password, you may retrieve your password from the following link by
providing your User ID hermayerni@gmail.com.
@ Notes

15 ) M § 13

®  Personal
® Unwanted

v More

Please check the final proof carefully and provide us the list of corrections by replying this email.
Please note that after this step this article will be published immediately and we will not be in a
position to medify any part of the paper later on.

It is therefore, requested to please submit list of corrections within next two days. If the provided
final proof is suitable and you did not find any mistake in this final proof, please send us email and
write that vou are satisfied with the nrovided final proof.

Mon & Dec 18.34




WESTERN union mnz_mmzm_ RECEimT

MTEN . : 287- —7To 5110
Counter i kantar Bgc AEDAN 20000
Date PARI-EON L time s 1133410 .
Trx 1D t I000000-B1 /24 /000470
senger 10 5 ZO0002100004757 Sl Tuctomer 8o ¢ 17717 mumﬂﬂﬁm
Sender Name @ Wrs. ROSTIME HERNAYERNI Em&mﬁw%v% mﬁﬂfﬁm s QR2ETETIATET
GLORARYR HURMI ¥av 27 LY 1Y
GEDUNG JOHOR HEDAN JOHOR
Receiv 1D @ 200002100004357 " Custoser No
Receiv Hase @ HADIHR . ARIN . Phane 3
CELL 23717208888
FAISALABAD 7 PAKISTAN LY
smrce Fund.: TRRUNGAN | ~ Buestion : By PN
Pursase Furd :”mmm_,ﬁ:m Aths Eﬁi JASAITRANSAKST KOHERS1ALAnS %m.,ﬁ.ﬁ. MY
Prinrinal 1 RBe (318,300.06 .  Escloves _,._“_w,._ AT
Exchange Rate 3" S mwmmﬂm. | 3 x.u.\
ﬂwmmﬁﬁmm Prigut + R B Mﬂ.ﬂ@mumm* o :
Tatal Charge s g, £00.006.00 . A, ——— L
Miscount : R, 000 n@.&%ﬁmﬁw 1 fkhx
IIIIII e - - POS INDOMWESIA
Totel foliect pamunt @ Ro,  6.5(6.300.80  Misson.; SSRO0LLL ...

17-12-21




® Chrome File Edit View History Bookmarks Profles Tab Window Help A 3 Mon 6 Dec 18.35

® ®® v statushasbeenchangedfory X 4 -
‘ & @ mail.google. ilfuf1y: f f gzGIIVIFsKXhzsMfgiSgbwKPjiGe th
J = M Gmail Q. ANsI S
1 = < B O @ ® @ B O 50f3a < > mEm-~ B
1 o - Status has been changed for your article No. 107068-PJBS-ANSI Inbox x a8 B
4 Inbox
kel
| ¥ Starred Science Alert <no-reply@scialert.com> Fri, Dec 17,2021, 421PM ¢y 4} ]
©  © snoozed @ toSKep,Ns,me~
l Dear Dr. Restime Hermayerni Simanullang, S.Kep., Ns., M.Kes, "
2 D  Important 2
. B sent Status of yeur above mentioned manuscript has been changed. Current status of your manuscript
' is as under:
Drafts
{ <D categories has been in Pakistan Journal of Biological Sciences i
=
4 @ updates 9 For further informatin, please logon the system at hitp://www.scialert.eom/login.php with your user
= = id and password.
i =] Forums
il v More
& Best Regards
|| Labels o Science Alert Support Team
o
.l @ Notes
| B Personal - N e
< (& Reply ) (4 Reply all ) (o Forvard )
B Unwanted
v More
>




Komentar Reviewer dan respon author

No | Part or Reviewer Comments Author response
Question
1. | Afiliation Provide in English language. nstitute of Murni Teguh Health
Science, Medan, Sumatera Utara,
!Sekolah Tinggi [lmu Kesehatan Indonesia
Murni Teguh, Medan, Sumatera
Utara, Indonesia
2. | Abstract Provide 7 keywords Andaliman; Cancer; Cervical;
Cytochrome c; Herbal plant;
Immunohistochemistry; Zanthoxylum.
3 | Sigificant The author is advised to state the SIGNIFICANCE STATEMENT

statement significance of his research work
after the conclusion section. The
significance statement should
provide the novelty aspect and
significance of his research work for
the existing literature and more
generally to the society.

It should be a summary that
describes what this paper adds to
and what was already known.

Start this statement with the
following words: This study
discovers the --------- that can be
beneficial for ...............

And the last sentence of this
statement could be such as This
study will help the researcher to
uncover the critical areas of ----------
--- that many researchers were not
able to explore. Thus a new theory
on may be
arrived at.

A Model Significance Statement:
This study discovers the possible
synergistic effect of vitamin E,
calcium, and vitamin D combination
that can be beneficial for
osteoporosis-induced
ovariectomized rats. This study will
help the researcher to uncover the
critical area of postmenopausal bone
loss that many researchers were not
able to explore. Thus, a new theory
on these micronutrients
combination, and possibly other
combinations, may be arrived at.

This study discovers the possible effect
of ZAM that can be beneficial for
decreased of histological changed in
cancer rats. This study will help
researchers to uncover that this herb
may be beneficial for reduced of
cytochrome c¢ in cancer, molecularly,
because cytochrome ¢ expression are
also proteins of cancer and affected the
apoptosis of damaged cells in the
cervical. Thus, a new theory on these
herbal may be arrived at.




vel of statistical significance (*P<0.05, **P<0.01).

RESULTS

Body and Cervical Weight after given ZAM: Table 1 showed that cervical weight in K-
and K+ (P <0.01, F=0.005), P1 (P<0.05, F=0.048), P2 (P<0.05, F=0.048) and P3 (P<0.01,
F=0.005) compared with K+. It showed the body and cervical weight in cancer model rats.
Insignificant difference (P> 0.05) on day 1 before injection of benzopyrene 50 mg/BW in
cervical tissue, but after injection of benzopyrene, there was a significant difference between
group K- and K+ (P<0.05, F=0.048 The injection of benzopyrene 50 mg/BW and given ZAM
in cervical tissue affects body weight and cervical weight significantly in rats. Based on table
1, it is known that ZAM can affect cervical cancer weight but does not affect cancer rat body
weight.

Expression of cytochrome c on cervical tissue histology: The histological results showed a
significant difference between each treatment (P <0.01)(Table 2). It showed the cytochrome c
expression of rats cervical histology after injection of benzopyrene and administration of
ZAM at different doses. K- showed the complex histology of cervical tissue against a
background, squamous epithelium containing the cell nucleus and cytoplasm and stroma
(Fig.1a). Squamous epithelium provides diagnostic information relating to the state of the
cells normal or abnormal. K+ denotes cell abnormality indicated by enlargement of the
nucleus, uncontrolled development of the structure, the shape of the irregular cell, the ratio of
the cell nucleus to the cytoplasm, many variations in the shape of the nucleus (Fig.1b).
Overexpression of cytochrome ¢ on the cervix in the red arrow can cause this protein to leave
the mitochondria after changes in electrochemical potentiation in the membrane. A response
to deadly stimuli such as hypoxia, oxidative stress, and DNA damage can activate this
pathway. This pathway involves mitochondria because it contains pro-apoptotic factors such
as cytochrome ¢ and AIF (apoptosis-inducing factors). Both are dangerous substrates and are
stored in mitochondria. Although ZAM contains anti-inflammatory or anti-cancer properties,
the overdose of ZAM on cells can also increase apoptosis.

The P1 dose started to show cytochrome c expression which is indicated by the
arrows (Fig.1c). The highest cytochrome ¢ expression was at P2 (Fig.1d) and the lowest was
at K+ (Table 2). The cervical histology at P3 began to resemble in the control group (Fig.1e).
The expression of cytochrome c¢ (marked brown) was in the ZAM treatment on cervical
histology. These proteins will bind, inhibit proteins, cell cycle development, modulate cell
division, and high intrinsic signal transduction pathways of apoptotic signalling. So that
ZAM administration showed a significant difference in cervical tissue after benzopyrene
injection.

DISCUSSION

The injection of benzopyrene and given ZAM in cervical tissue affects body weight
and cervical weight significantly in rats. ZAM can affect cervical cancer weight but does not
affect cancer rat body weight. ZAM administration also showed a significant difference in
cervical tissue after benzopyrene injection. ZAM can inhibit the expression of cytochrome
c in cervical cells because it has high antioxidants, reduces MDA, is anti-inflammatory, and
increases HSP-70 '>!° .| The n-hexane fraction of Zanthoxylum acanthopodium contains bio-
active compounds and is effective as an anti-cancer, inhibits apoptosis®’, and downregulates
Cyclin D1 expression 2°. The ethanol extract of the fruit from this plant have higher anti-
radical activity compared to the acetone and hexane extracts ?’. The ethanolic extract of
Zanthoxylum acanthopodium decreased the expression of COX-2, MMP-9, TNF-a, and
blocked IL-6, COX-2, TNF-0, MMP-9, Inos, and mRNA expression®®. The increase in
cytochrome c at the P2 dose was thought to be due to the presence of alkaloids in ZAM. The
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molecular mechanisms used by various alkaloids during induction of cell death is not
uniform?’. The DNA-targeting action of the alkaloids correlates with their cytotoxic activity3’.
Alkaloids affecting the function of the Bcl-XL and cytochrome ¢ protein are the main
mechanisms that can be directly involved in the action of these alkaloids on mitochondria®-°,
It was shown that these alkaloids cause activation of pro-caspase-8 involved in receptor-
dependent apoptosis in cancer cells*. Mitochondria act as intracellular machinery for
amplification of apoptosis signalling after binding to apoptosis-inducing ligands with
appropriate receptors on the target cell surface and a caspase cascade®. Based on the toxicity
test, besides having high antioxidants, this plant also has low toxicity?!. So that ZAM
administration shows a significant difference in cervical tissue after benzopyrene injection.

Apoptosis disrupts oxidation-phosphorylation and electron transport due to radiation
and the presence of certain second messengers such as ceramides, changes in cell redox
potential and derivatives of Reactive Oxygen Species (ROS)?!*2, DNA damage that spurs the
expression of a protein known as p532° and increases intracellular Ca2 + ions through signal
transduction?. Based on histology and positive index (Fig.1 and Table 2), this herb can be
developed into a cervical cancer drug candidate.

CONCLUSION

We demonstrated that the injection of benzopyrene 50 mg/BW and given Zanthoxylum
acanthopodium extract methanol (ZAM) in cervical tissue affects body weight and cervical
weight significantly in rats (P<0.01). Cytochrome ¢ protein exposures in rats after being
given Zanthoxylum acanthopodium extract methanol (ZAM). This plant can be developed
into a cervical cancer drug candidate.

Significance Statement

SIGNIFICANCE STATEMENT

This study discovers the possible effect of ZAM that can be beneficial for decreased of
histological changed in cancer rats. This study will help researchers to uncover that this herb
may be beneficial for reduced of cytochrome c in cancer, molecularly, because cytochrome ¢
expression are also proteins of cancer and affected the apoptosis of damaged cells in the
cervical. Thus, a new theory on these herbal may be arrived at.
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TABLES
Table 1. Body and Cervical Weight after given ZAM

Body Weight (BW) Cervical Weight
Treatment Before (g) After (g) (g)
K- 200.50 +7.00 245.80 + 16.77 0.37 +0.06
K+ 207.33 £10.52 266.00 + 10.52* 1.61 £0.16**
P1 199.83 £9.94 277.16 £9.95 1.08 £ 0.07*
P2 198.83 +25.89 276.67 +£9.93 0.78 £0.18*
P3 201.50 +27.77 275.83 + 8.81 0.38 +0.13**

Footnote: K-: Control, K+: rats model of cancer P1: rats model of cancer with a dose of
100mg/BW of ZAM, P2: rats model of cancer with a dose of 200 mg/BW of ZAM, P3: rats
model of cancer with a dose of 400 mg/BW of ZAM (*P<0.05, **P<0.01).

Table 2. Kruskal Wallis and Mann-Whitney analysis of cytochrome C expression in
cervical tissue

Groups Mean Kruskgl- Mann-Whitney
Rank Wallis K- K+ P1 P2 P3
K- 7.30 0.050 0.017*  0.006* 0.006*
K+ 14.30 0.005*  0.004* 0.004*
P1 18.80 0.000 0.007* 0.009*
P2 22.60 0.015%*
P3 12.30

Footnote: K-: Control, K+: rats model of cancer P1: rats model of cancer with a dose of
100mg/BW of ZAM, P2: rats model of cancer with a dose of 200 mg/BW of ZAM, P3: rats
model of cancer with a dose of 400 mg/BW of ZAM (*P<0.05).
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FIGURES

'

Figure 1. Expression of cytochrome ¢ on cervical tissue histology.

Footnote: a. Control (K-), b. rats model of cancer (K+), c. rats model of cancer with a dose
of 100mg/BW of ZAM (P1), d. rats model of cancer with a dose of 200 mg/BW of ZAM, e.
rats model of cancer with a dose of 400 mg/BW of ZAM (P3). Yellow arrows: Negative
expression, Red arrows: Positive expression.
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ABSTRACT

Background and Objective: Andaliman is a wild plant in Indonesia and it has been used for
centuries as traditional medicine. This study aimed to evaluate the effect of methanol extract
of Andaliman on apoptosis cancer cells via cytochrome ¢ protein. Materials and Methods:
The rats are divided into five (5) groups. K: control, K+: cancer model rats, P1: a dose of 100
mg per b.wt. per day of andaliman, P2: a dose of 200 mg per b.wt. per day, and P3: a dose of
400 mg kg-1 b. wt. per day for 30 days. The rats were dissected, then the cervical tissue was
prepared on paraffin blocks, given Immunohistochemistry staining with cytochrome c
antibody. Results: There was a significant difference in body and cervical weight (P<0.01).
The histology also showed a significant difference between each treatment (P <0.01) in
cytochrome c. The highest cytochrome ¢ expression was at P2 and the lowest was at K-.
Conclusion: Andaliman methanol extract can thus be developed into a cervical cancer drug
candidate because it can reduce the positive index of cytochrome c in cervical histology.

KEYWORDS: Andaliman, Cancer; Cervical, Cytochrome ¢, Herbal plant,
Immunohistochemistry, Zanthoxylum.
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INTRODUCTION

Cervical cancer is a type of cancer with quite a high incidence in Indonesia. The
previous studies showed the high incidence of cervical cancer occurring in women is due to
low awareness'?. If the woman knows of early detection with a pap smear, cervical cancer
can be prevented and reduce the rate of death in women’.

The death rate of cancer is higher in developing countries than in developed countries.
This difference is reflected in mitigating risk factors and successful detection and treatment,
as well as the availability of such treatment. Control of cervical cancer is one of the world's
priorities in health. Several strategies for prevention and treatment have been carried out to
improve public health®*.

Cervical cancer is the most deadly cancer after breast cancer in Southeast Asia
including Indonesia®®. This cancer is most feared by women and it is the second-largest
cancer incidence in Indonesia’. The mortality rate for cervical cancer is 17 per 100,000
population and 7.7 per 100,000 population in Indonesia®. Therefore it is hoped that there will
be an appropriate drug for the treatment of cervical cancer®.

Cervical cancer occurs due to human papillomavirus (HPV) infection with identified
HPV DNA as transient can disappear spontaneously, and can persist and develop into a
malignant tumour of cervical intraepithelial neoplasia®. Tumours that arise on the endocervix
are more likely to become adenocarcinomas. Factors that lead to the development of
persistent infection and malignant transformation are unhealthy habits, tobacco (smoking)
consumption, prolonged use of contraceptives, and is directly related to cancer-causing
viruses’. One of the most researched strategies for developing chemotherapy drugs in cancer
is the apoptosis pathway by using cytotoxic anticancer agents, usually derived from herbs or
chemicals!®!!,

The ingredients derived from traditional medicinal plants can control complex
phenomena such as changes in gene expression and induction of apoptosis'?. Plant-derived
products such as flavonoids!® and antioxidants can be an alternative approach to inducing
apoptosis in cancer cells. Cytochrome ¢ in the intrinsic pathway indicates the apoptosis
process as protease activating factor-1 (APAF-1). This forms apoptosomes, which is the
downstream trigger of the caspase 9 or 3 signalling cascade, which is defined as the primary
process of cell death by apoptosis'. This pathway can be targeted for chemotherapy or
treatment using medicinal plants that contain anticancer activity.

Zanthoxylum acanthopodium (locally known as andaliman) is a wild plant in North
Sumatra in Indonesia. It has been used for centuries as a traditional medicine 1316, This
plant has anti-inflammatory and antioxidant activity against the growth of mycelium fungi
and in vitro anti-tumour activity!’!”>!®, The antioxidants from this plant reduce the levels of
malondialdehyde (MDA) in the blood and increase HSP-70 1920,

Besides, this plant is also safe for the liver and kidneys in pre-eclampsia or
hypertensive patients'-?®2!, This plant has a co-chemotherapy effect for breast cancer (T47D
cancer cells) and shows changes in the accumulation of T47D cancer cells that occur in the
GO - G1 cycle from Zanthoxylum acanthopodium induction'*?2,

The purpose of this study was to determine cytochrome c¢ expression in cervical
cancer cells via mitochondrial pathway after being given Zanthoxylum acanthopodium. So it
can be seen that these plants can potentially be developed into candidates for cervical cancer
drugs in the future.

MATERIALS AND METHODS

Study Area: This study used 30 Wistar rats from the Animal House of Biology Laboratory, the
University of Sumatera Utara (USU), Medan, Indonesia The study was conducted at the Biology
Laboratory of the University of North Sumatra, the Pathology and Anatomy Laboratory of
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the Faculty of Medicine, University of Sumatera Utara, Indonesia from December 2019 to
August 2020.

Cytochrome c detection used a monoclonal mouse anti-cytochrome C antibody (ready
to use) 7H8.2C12 (Medaysis Enable Innovation Company).

Preparation of Zanthoxylum acanthopodium extract methanol (ZAM)

The andaliman fruit (Zanthoxylum acanthopodium) comes from the Bukit Gibeon
Sibisa Parapat area, District of North Sumatra. Zanthoxylum acanthopodium is cleaned off
the soil or dust that sticks to the fruit.
The fruit extract is manufactured in the following 3 steps:

(1) Drying of the crude drug: the fruit of andaliman is cleaned, and drained dry, then
mashed in a blender,

(2) The manufacture of Andaliman extract. the fruit of Andaliman is macerated with
methanol 96% for+1 night. It is then percolated until a clear liquid is obtained. The
concentrated liquid is then evaporated until the powder extracts are obtained,

(3) The manufacture of pharmaceutical suspension: given that the extract of Andaliman
partly does not dissolve in water, a homogeneous mixture is obtained by using a
suspending agent CMC 1,5 % as much as 1.0% or 1 ml in 150 ml of distilled water.
The dregs are washed with solvent methanol 96%, and then transferred to a closed
container and left in a cool place protected from light for 2 days.

Animal studies:

This study used 30 rats (Rattus norvergicus) with 180-200g in weight, which is taken and
maintained in the Animal House Laboratory, University of Sumatera Utara. The rats are
acclimatized to laboratory conditions for 4 weeks before the study and given standardized rat
pellets and abundant water. The rats are made in the animal model of cancer by inducing
benzopyrene 50 mg/BW in cervix tissue and let cancer grow until three months later 3.

Study design

The rats are divided into five groups. Group K- is the control group, Group K+ is model of
cancer rats, group P1 is model of cancer rats with a dose of 100mg/BW of ZAM, group P2 is
of cancer rats with a dose of 200 mg/BW of ZAM, and the group P3 is model of cancer rats
with a dose of 400 mg/BW of ZAM during 30 days administration?’. The rats are dissected
on day 30 after the administration of ZAM. The cervical tissues are then prepared on paraftin
blocks and given Immunohistochemistry staining.

Immunohistochemistry staining of Cytochrome c

Paraffin cervical tissue was cut using a microtome with a thickness of 4-6 microns. For pre-
treatment, the tissue was heated in citrate buffer at pH 6.0 and 350W. After washing with
PBS, the tissue was incubated with cytochrome C antibodies, respectively, at 37 °C then
washed again with PBS before applying avidin-biotin peroxidase. 3,3-Diaminobenzidine
(DAB) hydrochloride was used for chromogenic visualisation reaction and then stained with
haematoxylin Mayer. The cervical tissue on the slide was stained with hematoxylin, then the
score was calculated as a positive result multiplied by the staining intensity, 0: less than 10%
of cells were stained, 1: 10 - 25% stained, 2: 25 - 50% stained, 3: 50 - 75% stained, and 4:
more than 75% stained cells. The intensity of staining was categorized into 1: weak, 2:
moderate intensity, and 3: strong?*.

DATA analysis
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The data were analyzed by the Anova test and non-parametric data from the Kruskal Wallis
test in SPSS 22 program. Asterisks indicate the level of statistical significance (*P<0.05,
#%p<(.01).

RESULTS

Body and Cervical Weight after given ZAM: - showed that the mean values of
cervical weight in K- (0.37 + 0.06 g) and K+ (1.61 + 0.16 g), P1 (1.08 + 0.07 g), P2 (0.78
0.18 g), and P3 (0.38 £ 0.03) with significant difference. Insignificant difference (P> 0.05) on
day 1 before injection of benzopyrene 50 mg/BW in cervical tissue, but after injection of
benzopyrene, there was a significant difference between group K- and K+ (P<0.05, F = 0.048
The injection of benzopyrene 50 mg/BW and given ZAM in cervical tissue affects body
weight and cervical weight significantly in rats. Based on table 1, it is known that ZAM can
affect cervical cancer weight but does not affect cancer rat body weight.

Expression of cytochrome c on cervical tissue histology: The histological results showed a
significant difference between each treatment (P <0.01)(Table 2). It showed the cytochrome c
expression of rats cervical histology after injection of benzopyrene and administration of
ZAM at different doses. K- showed the complex histology of cervical tissue against a
background, squamous epithelium containing the cell nucleus and cytoplasm and stroma
(Fig.1a). Squamous epithelium provides diagnostic information relating to the state of the
cells normal or abnormal. K+ denotes cell abnormality indicated by enlargement of the
nucleus, uncontrolled development of the structure, the shape of the irregular cell, the ratio of
the cell nucleus to the cytoplasm, many variations in the shape of the nucleus (Fig.1b).
Overexpression of cytochrome c on the cervix in the red arrow can cause this protein to leave
the mitochondria after changes in electrochemical potentiation in the membrane. A response
to deadly stimuli such as hypoxia, oxidative stress, and DNA damage can activate this
pathway. This pathway involves mitochondria because it contains pro-apoptotic factors such
as cytochrome ¢ and AIF (apoptosis-inducing factors). Both are dangerous substrates and are
stored in mitochondria. Although ZAM contains anti-inflammatory or anti-cancer properties,
the overdose of ZAM on cells can also increase apoptosis.

The P1 dose started to show cytochrome ¢ expression which is indicated by the
arrows (Fig.1c). The highest cytochrome c expression was at P2 (Fig.1d) and the lowest was
at K+ (Table 2). The cervical histology at P3 began to resemble in the control group (Fig.1e).
The expression of cytochrome ¢ (marked brown) was in the ZAM treatment on cervical
histology. These proteins will bind, inhibit proteins, cell cycle development, modulate cell
division, and high intrinsic signal transduction pathways of apoptotic signalling. So that
ZAM administration showed a significant difference in cervical tissue after benzopyrene
injection.

DISCUSSION

The injection of benzopyrene and given ZAM in cervical tissue affects body weight
and cervical weight significantly in rats. ZAM can affect cervical cancer weight but does not
affect cancer rat body weight. ZAM administration also showed a significant difference in
cervical tissue after benzopyrene injection. ZAM can inhibit the expression of cytochrome c
in cervical cells because it has high antioxidants, reduces MDA, is anti-inflammatory, and
increases HSP-70 '>!1? | The n-hexane fraction of Zanthoxylum acanthopodium contains bio-
active compounds and is effective as an anti-cancer, inhibits apoptosis®’, and downregulates
Cyclin D1 expression ?°. The ethanol extract of the fruit from this plant have higher anti-
radical activity compared to the acetone and hexane extracts ?. The ethanolic extract of
Zanthoxylum acanthopodium decreased the expression of COX-2, MMP-9, TNF-a, and
blocked IL-6, COX-2, TNF-0, MMP-9, Inos, and mRNA expression?®. The increase in
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cytochrome c at the P2 dose was thought to be due to the presence of alkaloids in ZAM. The
molecular mechanisms used by various alkaloids during induction of cell death is not
uniform?®. The DNA-targeting action of the alkaloids correlates with their cytotoxic activity?®.
Alkaloids affecting the function of the Bcl-XL and cytochrome c protein are the main
mechanisms that can be directly involved in the action of these alkaloids on mitochondria*-°,
It was shown that these alkaloids cause activation of pro-caspase-8 involved in receptor-
dependent apoptosis in cancer cells®”. Mitochondria act as intracellular machinery for
amplification of apoptosis signalling after binding to apoptosis-inducing ligands with
appropriate receptors on the target cell surface and a caspase cascade’’. Based on the toxicity
test, besides having high antioxidants, this plant also has low toxicity?!. So that ZAM
administration shows a significant difference in cervical tissue after benzopyrene injection.

Apoptosis disrupts oxidation-phosphorylation and electron transport due to radiation
and the presence of certain second messengers such as ceramides, changes in cell redox
potential and derivatives of Reactive Oxygen Species (ROS)?12, DNA damage that spurs the
expression of a protein known as p532° and increases intracellular Ca2 + ions through signal
transduction®. Based on histology and positive index (Fig.1 and Table 2). Our results
indicated that andaliman there was potential for reducing the Cytochrome ¢ expression in a
histological change of cervical rats, and safe natural material and the form of it, so we can be
recommended by adding this material to the candidate of cancer therapy molecularly, and
because reduced the damaged of cervical histology in tissues rats, and so this herb may be
developed to drug human cancer via apoptosis pathway.

CONCLUSION

We demonstrated that the injection of benzopyrene 50 mg/BW and given Zanthoxylum
acanthopodium extract methanol (ZAM) in cervical tissue affects body weight and cervical
weight significantly in rats (P<0.01). Cytochrome ¢ protein exposures in rats after being
given Zanthoxylum acanthopodium extract methanol (ZAM). This plant can be developed
into a cervical cancer drug candidate.

SIGNIFICANCE STATEMENT

This study discovers the possible effect of ZAM that can be beneficial for decreased of
histological changes in cancer rates. This study will help researchers to uncover that this herb
may be beneficial for reduced of cytochrome ¢ in cancer, molecularly, because cytochrome c
expression is also protein of cancer and affected the apoptosis of damaged cells in the
cervical. Thus, a new theory on these herbal may be arrived at.
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TABLES
Table 1. Body and Cervical Weight after given ZAM

Body Weight (BW) Cervical Weight
Treatment Before (g) After (g) (g)
K- 200.50£7.00 245.80+16.77 0.37+0.06
K+ 207.33£10.52 266.00+=10.52* 1.61+0.16**
P1 199.83+9.94 277.16+£9.95 1.08+0.07*
P2 198.83+25.89 276.67+9.93 0.78+0.18*
P3 201.50+£27.77 275.83+8.81 0.38+0.13**

Footnote: K-: Control, K+: rats model of cancer P1: rats model of cancer with a dose of
100mg/BW of ZAM, P2: rats model of cancer with a dose of 200 mg/BW of ZAM, P3: rats
model of cancer with a dose of 400 mg/BW of ZAM (*P<0.05, **P<0.01).

Table 2. Kruskal Wallis and Mann-Whitney analysis of cytochrome C expression in
cervical tissue

Groups Mean Kruskgl- Mann-Whitney
Rank Wallis K- K+ P1 P2 P3
K- 7.30 0.050 0.017*  0.006* 0.006*
K+ 14.30 0.005*  0.004* 0.004*
P1 18.80 0.000 0.007* 0.009*
P2 22.60 0.015%*
P3 12.30

Footnote: K-: Control, K+: rats model of cancer P1: rats model of cancer with a dose of
100mg/BW of ZAM, P2: rats model of cancer with a dose of 200 mg/BW of ZAM, P3: rats
model of cancer with a dose of 400 mg/BW of ZAM (*P<0.05).
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FIGURES

Figure 1. Expression of cytochrome c on cervical tissue histology.

Footnote: a. Control (K-), b. rats model of cancer (K+), c. rats model of cancer with a dose
of 100mg/BW of ZAM (P1), d. rats model of cancer with a dose of 200 mg/BW of ZAM, e.
rats model of cancer with a dose of 400 mg/BW of ZAM (P3). Yellow arrows: Negative
expression, Red arrows: Positive expression.
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Legends Caption

Figure 1. Expression of cytochrome ¢ on cervical tissue histology. K-: Control, K+: rats
model of cancer P1: rats model of cancer with a dose of 100mg/BW of ZAM, P2: rats model
of cancer with a dose of 200 mg/BW of ZAM, P3: rats model of cancer with a dose of 400
mg/BW of ZAM. Yellow arrows: Negative expression, Red arrows: Positive expression.

Figure 2. Expression of TUNEL on cervical tissue histology. K-: Control, K+: rats model of
cancer Pl: rats model of cancer with a dose of 100mg/BW of ZAM, P2: rats model of cancer
with a dose of 200 mg/BW of ZAM, P3: rats model of cancer with a dose of 400 mg/BW of
ZAM. Yellow arrows: Negative expression, Red arrows: Positive expression.
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