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ABSTRACT
Objective: The objective of this study was to evaluate the hepatoprotective effect of Tinospora crispa L. (Bratawali).

Methods: Twenty four male rats wistar strain were divided into four groups. The serum alanine amino transferase (ALT) and aspartate
aminotransferase (AST) of rats were measured (day 0). Rats then were injected by alloxan monohydrate at doses of 120 mg/200 bw (g)
intraperitoneally. Four days later, the serum ALT and AST of rats were measured (second measurement/day 4) and then were treated by extract
appropriate their groups. Group 1 was treated by 2 ml of distilled water orally; group 2,3 and 4 were treated by 70% ethanolic extract of T. crispa L.
(EETC) at dose of 100; 200 and 400 mg/200 bw (g)/day respectively orally. After 10 d treatment, serum ALT and AST were measured (third
measurement/day 14). At the end of this treatment, all rats were killed for histopathologic examination of their liver. The histopathologic
examination was performed to assess the number of pyknotic nuclei, karyorrhexis nuclei and karyolysis nuclei.

Results: The result of this study showed that the ethanolic extract of T. crispa L at dose of 100 and 200 mg/200gbw can reduce blood ALT and AST
significantly (P<0.05). From the histopathological examination, it was found that the number of pyknotic nuclei, karyorrhexis nuclei and karyolysis
nuclei of EETC at doses of 100 and 200 mg/200 body weight (g) lower than negative control.
Conclusion: The present study shows that the 70% EETC at dose of 100 and 200 mg/200 body weight (g) has hepatoprotective effect against
alloxan induced liver damage.
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INTRODUCTION
Indonesia is a country located at the equator with a tropical climate.
This causes Indonesia to become rich in biodiversity. Indonesian
people use many medicinal plants for health maintenance. One of
the herbs often used by Indonesian people is Bratawali (Tinospora
crispa L.) [1]. Tinospora crispa L (T. crispa) is a medicinal plant
species of the genus of Tinospora Miers [2]. WHO report published in
2014 stated that in Indonesia the number of death caused by cancer
is 103.100. Approximately, 12.3% of the deaths were due to liver
cancer [3]. In Indonesia, Bratawali is traditionally used to treat
fever, gout and rheumatic diseases [4]. Indian people use this
medicinal plant to treat syphilis, rheumatoid arthritis, impotence,
hepatitis, diuretic, bronchitis and etc [5]. The previous research by
Prastiwi, 2012 stated that the methanolic extract of T. crispa L. from
Indonesia has hepatoprotective effect in mice balb/c induced by
hepatitis B virus vaccine [6]. Research by Harwoko and Choironi,
2016 which employed by thin layer chromatography found
that flavonoids and alkaloids are indicated to exist in 70% ethanolic
extract of T. crispa L[7], meanwhile Ibahim at al stated that the
antioxidant effect as the active compound is of T crispa L is phenolic
and alkaloid [8]. This study to determine the hepato protective effect
of 70% ethanolic extract of T. crispa L (EETC) on male rat’s wistar
strain induced by alloxan. Alloxan at dose of 120 mg/body weight
(kg) can cause hepatitis. Alloxan cause damage on liver and kidney.
The lack of liver function was marked by elevating in ALT and AST.
The structural change of liver induced by alloxan were marked by
vacuolations and necrosis of hepatocytes [9].
MATERIALS AND METHODS

Plant collection and determination
T. crispa L. was harvested from Sukoharjo, Central Java, Indonesia in
November 2015. The plant was determined by the Laboratory of

Biology, University of Muhammadiyah Surakarta, Indonesia with
voucher specimen number: 051/PB/2016.
Preparation extract

T. crispa L. was washed to remove all dirt and then placed in drying
cabinet at a temperature of 40 °C. The dried T. crispa L. was crushed
into powder, sifted and weighed. The powder was macerated by
70% ethanol (1: 7). After 2 d, the filtrate was poured and put in a
container. The residue was re-macerated by 70% ethanol (1: 4). Two
days later, the filtrate was poured and joined with the first filtrate.
All filtrate was evaporated by a vacuum evaporator.
The study protocol

Twenty four male rats wistar strain were divided into four groups.
Each group consisted 6 rats. All rats were adapted for 7 d by giving
food and drink to ad libitum. The serum alanine amino transferase
(ALT) and aspartate aminotransferase (AST) of rats were measured
using colorimetric method (first measurement/day 0). Rats were
injected by alloxan monohydrate (Sigma Aldrich USA, CAS: 2244-113) at doses of 100 mg/200 bw (g) intraperitoneally.

Four days later, the serum ALT and AST of rats were measured
(second measurement/day 4) and then were treated by extract
appropriate their groups. Group 1 was treated by 2 ml of distilled
water orally; group 2,3 and 4 were treated by 70% ethanolic extract
of T. crispa L. (EETC) at dose of 100; 200 and 400 mg/200bw
(g)/day respectively orally. After 10 d treatment, serum ALT and
AST were measured (third measurement/day 14). At the end of this
treatment, all rats were killed by cervical dislocation. The liver were
taken and stained by HE (Haematoxylin eosin) for histopathologic
examination. This study protocol was approved by Health research
ethics committee of Faculty of Medicine of Universitas
Muhammadiyah Surakarta with no: 228/B.1/KEPK-FKUMS/IV/
2016.
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Data analyzis

RESULTS

The blood ALT and AST level were expressed by mean±SD and then
analyzed by ANOVA followed LSD test. The analysis of histopathology of
liver was done by scoring. Pyknotic nuclei was scored 1, Karyorrhexis
(score 2), and karyolysis (score 3). The examination was performed on
three fields of view and taken on average each field of view.

Blood ALT and AST level measurement
During the experiment, all the rats looked healthy. This is evidenced
by normal activity of all rats. The rat’s blood ALT and AST level on
day 0, 4 and 14 measurement were expressed in table 1 and table 2.

Table 1: The mean of rat’s blood ALT on day 0, 4 and 14 measurement
Groups

N

Groups I (negative control treated by water 2 ml/200gbw)
Groups II (treated by EETC at dose of 100 mg/200gbw)
Groups III (treated by EETC at dose of 200 mg/200gbw)
Groups IV Groups (treated by EETC at dose of 400 mg/200gbw)

6
6
6
6

ALT(mg/dl)±SD
Day 0
54.17±8.64
53.17±13.79
48.67±11.51
48.83±11.51

Day 4
62.50±7.01
64.33±16.08
64.00±17.81
73.17±15.88

Day 14
67.17±8.98
55.50±14.84
49.17±14.63*
44.67±7.34*

The mean of ALTs were expressed as mean±SD. The analysis of statistic was done using ANOVA followed by LSD test, * indicated significant
differences on p value<0.05 compared with groups I at the same time.
Table 2: The mean of rat’s blood AST on day 0, 4 and 10 measurement
Groups

N

Groups I (negative control treated by water 2 ml/200gbw)
Groups II (treated by EETC at dose of 100 mg/200gbw)
Groups III (treated by EETC at dose of 200 mg/200gbw)
Groups IV Groups (treated by EETC at dose of 400 mg/200gbw)

6
6
6
6

AST(mg/dl)±SD
Day 0
21.50±4.32
20.00±9.10
18.17±6.11
17.67±4.63

Day 4
27.50±6.60
30.67±14.90
28.83±10.65
31.00±12.52

Day 14
36.00±7.43
24.00±14.27*
21.50±7.87*
18.50±5.36*

The mean of AST were expressed as mean±SD. Analysis of statistic was done using ANOVA followed by LSD test, * indicated significant differences
on p value<0.05 compared with negative control at the same time
The first statistical test done is ANOVA test of ALT and AST on day 4.
There was no significant differences between ALT and AST between
treatment group (group II, III and IV) and negative control (group I)
on day 4 (p>0.05).
The following test was ANOVA test of ALT and AST on day 14. From
table 1, we found that the blood ALT level of EETC at doses of 100
and 200 mg/200 BW (g) are lower than negative control
significantly. From table 2, it can be seen that the blood AST level of
EETC at doses of 100; 200 and 400 mg/200 BW (g) respectively are

lower than negative control significantly. It can be allegedly that the
EETC has hepatoprotective effect.

Histopathologic examination

All rats were killed after measurement of blood ALT and AST on day
14. The livers were taken and stained by HE. The profile of
histopathology examination of livers show different results among
groups.
There
are
different
number
of
nucleus
pyknosis, Karyorrhexis and karyolysis. The histopathologic profile
among groups can be seen in fig. 1.

Fig. 1: Histopathology of the liver with HE staining in 4 groups; A. Group I (1. Central Vein, 2. Normal Hepatocytes, 3. Pyknotic nuclei,
4. Karyorrhexis nuclei 5. karyolysis nuclei); B. Group II (1. Central Vein, 2. Normal Hepatocytes,, 3. Pyknotic nuclei, 4. Karyorrhexis nuclei
5. Karyolysis nuclei); C. Group III (1. Central Vein, 2. Normal Hepatocytes, 3. Pyknotic nuclei, 4. Karyorrhexis nuclei 5. Karyolysis nuclei);
D. Group IV (1. Central Vein, 2. Normal Hepatocytes, 3. Pyknotic nuclei, 4. Karyorrhexis nuclei, 5. Karyolysis nuclei)
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The result of score liver damage were expressed in table 3.

Table 3: Score of liver damage

Groups
Groups I (negative control treated by water 2 ml/200gbw)
Groups II (treated by EETC at dose of 100 mg/200gbw)
Groups III (treated by EETC at dose of 200 mg/200gbw)
Groups IV Groups (treated by EETC at dose of 400 mg/200gbw)

Score(±SD)
Pyknosis
50±12.5
46±10.3
41±8.3
74±19.4

Karyorrhexis
38±7.2
32±11.4
33±6.9
52±12.5

Karyolysis
22±8.4
20±3.7
11±4.7
33±4.9

Total score
110±17.30
98.8±8.28*
85.2±19.53*
159.8±20.05**

The mean of score of Liver damage were expressed as mean±SD. The statistical analysis was done using ANOVA followed by LSD test, * indicated
significant differences on p value<0.05 (compared with negative control), **significant differences on p value<0.001 compared with negative control.
From figure-I, it can be seen that the pyknotic nuclei,
karyorrhexis nuclei and karyolysis nuclei were found in all groups.
From table-III, the score of liver damage of EETC at dose of 100 and
200 mg/200gbw were lower than negative control. It can be
concluded that the EETC at dose of 100 and 200 mg/200gbw could
regenerate the hepatocytes significantly (P<0.05).
DISCUSSION

This research uses alloxan to induce liver damage. This refers to the
previous research done by Farokhi et al., 2011 and Lucchesi et al., 2015
[9-14]. Research by Farokhi at al., 2011 stated that injection of Alloxan
monohydrate dissolved in saline intra peritoneally at dose of 120
mg/body weight (kg) caused hepatitis that characterized by cytoplasmic
vacuolations, necrosis of hepatocytes, dilated sinusoids and lymphocytic
infiltrations in female rats [9]. Injection alloxan at dose of 42 mg/bw (kg)
iv (rat’s tail vein) caused change biochemical marker, structure and
morphology in liver. This agent can cause degeneration of liver cells and
fibrosis that associated liver disease [10].

AST and ALT were enzyme that catalyzes the transfer of amino acid
aspartate and alanine respectively to group ketoglutaric acid. ALT
was mainly found in the liver but AST was found in various tissues
such as the heart, skeletal muscles, kidney, brain and liver [15, 16].
ALT is present in cytosol of hepatosit, meanwhile AST was present in
cytosol and mitochondria of hepatosit [15, 17].

Mild elevation of AST and ALT can be caused by drug toxicity [16, 18]. In
this research, the elevation of ALT and AST were induced by alloxan.
Alloxan produced free radical [19]. Free radical could disrupt the DNA,
protein, lipid and membrane cell resulting cell damag e [20, 21]. The
EETC reduced blood level of ALT and AST. This means that the extract
was thought to be able to regenerate hepatosit. The suspected
mechanism of this effect was caused by antioxidant effect of T. crispa L.
The previous researches by Ibahim et al., Mohamad et al., and
Zulkhairi et al., stated that T. crispa L. had antioxidant effect invitro.
The methanolic extract of T. crispa L. has antioxidant activity [8]. The
aqueous crude extract of T. crispa L. has antioxidant activity invitro by
DPPH (1,1-diphenyl-2-picrylhydrazyl) [8,22],and TBA (Thiobarbituric
acid) methods[23]. Hepatitis induced by alloxan was caused by stress
oxidative. This is marked by elevation of superoxide dismutase (SOD,
malondialdehyde (MDA) and gluthation (GSH) [24]. The Antioxidants
can inhibit cell damage because this agent can scavenge free radical
[25]. The antioxidant property of T. crispa L. is suspected by phenolic,
alkaloid [8], and flavonoid content [7].
CONCLUSION

Bratawali (T. crispa L.) widely used Indonesian traditional society
used to treat fever, gout and rheumatic diseases. The Previous study
showed that methanol extract of T. crispa L. has a hepatoprotective
effect. This outcome of this study exhibit that the 70% ethanolic
extract of T. crispa L. can repair hepatosit in male rat’s wistar strain.
The mechanism of this effect is not clear, but several researchs
alleged that the effect is mediated by antioxidant activity.
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