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Abstract

Background : The 15t, 2"d and small 3 degree hemorrhoids are non—operatively treated
by using anti-inflammatory and plebotonic medicines, high fiber diet and changing
lifestyle. Graptophyllumpictum (L.) Griff (GP) is potential to be a hemorrhoid medicine
(anti-inflammatory and plebotonic medicine) since its anti-inflammatory effect may be
related to antioxidant property. The objectives of this study was to elaborate the anti-
inflammatory and anti—oxidant effect of GP on experimental hemorrhoid in male Wistar
rats.

Methods : A Randomized Controlled Trial Post—test only design in hemorrhoid-like rats
using croton oil induced into the anus for 30 seconds each day for 3 consecutive days.
14 Wistar rats were randomly allocated into 2 groups. Group 1 got normal saline solution,
while group 2 treated with GPE 100mg/Kg bw for 5 consecutive days. On the oth
experimental day, the blood was drawn for Elisa examination of COX—2 and SOD levels. As
COX-2 and SOD normally distributed, pool t—test and product moment correlation was
used for statistical analysis.

Results : All of Wistar rats were still alive. COX-2 levels (ng/ml) in the GPE group was
266.28+158.47, was significantly lower compared to control (595.21+68.92) (p=0.000).
Serum SOD levels (ng/ml) in the GPE was 77.00+11.0, and was significantly higher than
the control 28.00+4.00 (p=0.02). Correlation between COX—2 and SOD serum level was
significantly strong negative correlation (p=0.000 and r=-0.842)

Conclusion : GPE at a dose of 100 mg/kg bw has antioxidant and anti-inflammatory
effects on artificial hemorrhoids through decreased COX-2 levels, and elevated SOD
levels. There is a strong negative correlation between SOD and COX—2 serum level.
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INTRODUCTION

Hemorrhoid is dilation and prolapse of anal cushion that
provide complaints.! The main complaints of
hemorrhoids are bleeding, the presence of anal lumps,
itching and pain.? In Indonesia epidemiological data on
hemorrhoids has never been reported.

Hemorrhoid treatment is very much determined
by its degree. First, 2"d and small 3'd degrees are managed
non-operatively, with high fiber intake, drinking of
plenty water and medical treatment.!* The medical
treatmentis drug that has anti-inflammatory and
plebotonic effects. Micronized purified flavonoid fraction
(MPFF) has already been proven to beeffective to reduce
the hemorrhoid symptoms.'®¢ MPFF has been used
extensively worldwide and already exist in Indonesia,
butisnotincluded in the national formulary yet.”®

Review by Singh et al, showed that purple leaf
extract is useful as a stimulus for uterine contractions, has
alkaline phosphatase enzyme activity against cell culture
MC3T3E1 as a marker of osteoblast cell differentiation,
inhibits plaque growth in teeth, anti-inflammatory
activity, protection activities kidney and anti-diabetes.’
However, from above review, it is not mentioned the
study regarding the benefits of purple leaves in the
treatment of hemorrhoids.”11!

Method to produce hemorrhoid in experimental
Wistar rat has been done by several authors by using
croton oil induction to the anus.'?'®* By inducing croton
oil, there will be an inflammatory processes which will
cause increasing of serum COX-2.

This study aims to prove whether purple leaf
extract has an antioxidant effect in terms of serum SOD
levels and anti-inflammatory effects in terms of COX-2
serum in Wistar rats which were induced by croton oil.

METHODS

This experimental study was used a Randomized
Controlled Trial Post-test only design in male Wistar
ratsthat were induced to develop hemorrhoids-like
conditions with induction of croton oil on their anus. The
animal experimental was done in “Laboratorium
Pengkajian dan Penerapan Teknology”/ LPPT (Research
and applied technology Laboratory) of University of
Gajahmada, Yogyakarta, Indonesia. The Wistar rat
provided standard chow diet and housed in each groups
at a room temperature (20°C degree) and treatment was
conducted in accordance with the Guide for the Care and
Use of Laboratory Animals. The animal experimental
protocol was approved by Ethical Committee of Faculty
of medicine, University of Diponegoro, Dr. Kariadi
hospital Semarang Indonesia on September 25" 2017.

The croton oil was provided on line from Sigma
Aldrich Company, catalog number C6719-10G. Croton
oil for anal application was prepared by mixing

deionized water, pyridine, diethyl ether, and 6% croton
oil in diethyl ether at a ratio of 1: 4: 5: 10. Male Wistar rat
weight around 200 gr, were divided into 2 groups (each
of7), group I (control) anus was induced with 6% croton
oil, 1.5 cm from the anal vergefor 30 seconds per day for
3 consecutive days,12 then given a placebo (physiological
saline) on day 4t for 5 consecutive days. Group II (group
of purple leaves) induced with 6% croton oil, the same
way with the control groups, but after that was given GPE
at a dose of 100 mg / kgbw orally, on the day 4th for 5
consecutive days. GPE was preparedby the herbal
medicine company, PT Sido Muncul, from purple leaf
tree planted in the PT Sido Muncul Farm. On day gth,
bloodwere taken from retro-orbital and then Wistars
were terminated. Blood then directly sent to LPPT for
measuring levels of serum COX-2 (ng/ml) and levels of
SOD (ng/ml) by means of Elisa.COX-2 and SOD serum
were measured by the Elisa method using a ratio
measurement scale. All data were ratio-scale and
normally distributed so that the analysis carried out was
the t-testand Pearson correlation.

RESULTS

Research had been carried out on 14 male Wistar rats,
which were divided into 2 treatment groups; control and
the group that was given GPE 100 mg / kg bw, each group
of 7 rats, and still in good health until the end of the study.
The mean (£SD) of body weight (gr)ofcontrol group was
173.84 (+13.37)and the treatment group was 171.70
(#13.10), and there was no significant differences
(p=0.833). TheCOX-2 serum in the GPE groupat a dose of
100mg / kgbw was 266.28 (£ 158.47)ng/ml, and it was
significantly lower in comparison to control group 595.21
(£68.92) ng/ml (p=0.000) (Fig. 1).
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Figure 1. The mean (+SD) of COX—2 serum in the GPE group
(group 2) was 266.28 (+ 158.47) and in the control group
(groupl)was595.21(+68.92) (p=0.000)
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Figure 2. The mean (+ SD) of SOD serum in the GPE group (group 2) was 77.00 (+ 11.0), and it

controls (group 1) was 28.00 (£ 4.00) (p =0.02)
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Figure 3. Correlation of COX—2 and SOD serum levels. Pearson correlation r=-0.842, p=0.000

The SOD serum in the GPE group at doses of 100 mg /
kgbw (group 2) was 77.00 (+ 11.0) ng/ml, and it was
significantly higher than controls (group 1) 28.00
(£ 4.00)ng/ml (p=0.02) (Fig.2). Assessment of the
relationship between COX-2 serum and serum SOD
levels was carried out using the Pearson correlation test.
The Pearson test revealed a strong negative correlation
between COX-2 and SOD serum (r= -0,842, p=0.000).
Because the value of p<0.05, it was concluded that there
was a significant correlation between COX-2 and SOD
serum. (Fig3)
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DISCUSSION

The phytochemical screening of the leaves of
Graptophyllumpictum (L.) Griff was carried out using the
standard procedures which revealed the presence of
flavonoids, steroids, tannins, coumarins, saponins,
anthraquinones, phenolics and sugars.!* Phenolic
compounds are known to possess the ability to reduce
oxidative damage acting as antioxidants. They can trap
the free radicals directly or scavenge them through a
series of coupled reactions with antioxidant enzymes.'®
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TABEL 1

The percentage yield, total phenolic and flavonoid contents of different fractions of G. pictum (L.) Griff. leaves?

Fractions %yield Total phenolic contents Total flavonoid contents
(%w/w) (mg GAE/g extract)* (mg QE/g extract)**

Hexane 36,67 1,69 + 0,09 28,21+ 0,04

Ethyl acetate 1,36 102,57 £ 0,19 22,45 + 0,02

Butanolic 31,73 45,33+0,23 9,02 +0,04

Aqueous 14,13 16,51+0,16 2,02 £0,02

Note : *GAE: gallic acid equivalent, **QE: quercetin equivalent, Values are expressed as means of triplicate determinations + SD

The phenolics and flavonoids of medicinal herbs
contribute to the antioxidant activities of plants, and act
as anti-inflammatory agents.'® Total phenolic and
flavonoid levels can see in the table below (Table 1).1
Flavonoids have been evidently used to treat
hemorrhoids because it can suppress the progressive
symptoms and reduce the pain and inflammation as well
asbleedings."

The experimental induction of hemorrhoid in
Wistar, has already been reported in previous studies by
inducing of anus using croton 0il.'>!3 The inflammation is
severe in the anorectal area and can be observed, both
macroscopically and microscopically. In the control
group, the anal area is relatively normal and healthy
when compared to animals that receive croton oil which
has anorectal bleed and necrosis.!? In the inflammatory
process, secretion from cytokines and growth factors
occurs such as changes in beta growth factor, TNF-q,
IL-1, 1I-6, and Nuclear Factor kappa-light-chain-
enhancer of activated B cells (NfKB). Secretion from
cytokines and growth factors is a strong COX-2 inducer.
During the initial inflammatory process, COX-2 acts as a
vasodilator that causes swelling, edema, and pyrogenic
effects.’® COX-2 is a pro-inflammatory enzyme and is the
main target in the management of inflammatory
diseases.’® In cases of inflammation that subside, serum
COX-2 will also decrease. COX-2 expression was
significantly higher in hemorrhoidal tissue than normal
rectal mucosa and sub-mucosa.’’ In this study the
administration of purple leaf extract at a dose of 100 mg/
kg bw was able to reduce serum COX-2 levels
significantly lower than positive controls (Figure 1). This
shows that the 100 mg/ kg bw Purple Leaf Extract has
anti-inflammatory effects through COX-2 inhibition.

In the inflammatory process, the tissue need for
oxygen will increase, and if not fulfilled there will be a lot
of superperoxide (a free radical product) be produced. To
overcome the amount of superperoxide the body
compensates by increasing the production of SOD which
is an antioxidant enzyme that repairs cells and reduces
the number of superoxide damage. SOD activity

experienced a significant decrease in recto-anal tissue in
animals induced by croton oil.!? In this study GPE
administration at a dose of 100 mg / kgbw was able to
increase serum SOD levels significantly higher than
controls (Figure 2). This shows that GPE 100 mg / kg
body weight has an antioxidant effect through increasing
levels of SOD. This is consistent with research conducted
by GurelE etal 2013 in Wistar rats using herbal cream (fig
leaves + artichoke leaves + walnut skin + chestnut fruit).'?

In hemorrhoids induced by croton oil there will be
an inflammatory process!> which will cause serum
COX-2 which is a pro-inflammatory enzyme to
increase.!® In addition to the increase in serum COX-2,
inflammation will cause the formation of free radicals
where superperoxide is a free radical that commonly
occurs in the human body. With the formation of
superperoxide, the body will compensate with the
production of SOD. SOD is an enzyme that is antioxidant
that repairs cells and decreases the number of damage
caused by superoxide. In the inflammatory process, the
formation of SOD will increase to accelerate the repair of
the inflammatory process.!? In this study found a strong
negative correlation between serum COX-2 and serum
SOD levels (Figure 3).

In the study of Faujdar, et al (2018), it shows that
the hydroxy alcoholic extract of the skin of Acacia
ferruginea DC which contains flavonoids and phenol can
function as an anti-inflammatory in hemorrhoids
induced with croton oil, and also functions as an
antioxidant.?

CONCLUSION

Purple Leaf Extract with a dose of 100 mg/kg bw
provides an anti-oxidant and anti-inflammatory effect
on artificial hemorrhoids which was carried out by anal
induction of rats with crotonoil through decreasing
COX-2levels, and increasing SOD levels. There was also
found a strong negative correlation between serum levels
of SOD and COX-2.
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