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ABSTRACT

Objective: As an antiobesity therapy, combination extracts of Detam 1 soybean and Jati Belanda will be consumed for a long time; therefore, their 
toxicities to the liver need to be investigated. To determine the effect of subchronic toxicity test of combination of ethanol extract of Detam 1 soybean 
(EEDS) and ethanol extract of Jati Belanda (EEJB) on liver function with parameters: Alanine transaminase (ALT), macroscopic, and histopathological 
of liver.

Methods: This study was conducted on 120 Wistar rats (60 males and 60 females), 90 days (treatment group) and 120 days (satellite group). Rats 
were divided into six treatment groups (3 test materials, 1 control, and 2 satellites); each group included 10 males and 10 females.

Results: ALT levels of treatment groups (low dose, medium, and high), both males and females were lower than the control group (p<0.05). The 
treatment groups demonstrated a good effects effect on liver function. Liver weight of all groups showed no significant difference compared with the 
control group (p>0.05). Results of histopathological score interpretation of male and female liver rats of low dose groups were not disturbed; middle 
dose groups were slightly disturbed and high dose groups were damaged. Satellite high doses of male groups were disrupted, while female groups 
were not.

Conclusion: The combination of EEDS and EEJB has a good effect on liver function, did not lead to change organ weight and at low doses did not cause 
renal histopathology damage in rats after 90 days administration.
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INTRODUCTION

Obesity is major risk factors for a number of chronic diseases including 
diabetes, cardiovascular diseases, and cancer and is now dramatically 
on the rise. One alternative to overcome is efficacious use of medicinal 
plants. Most people assume that all medicines derived from plants are 
safe and without side effects. Drugs consumed for a long time should be 
examined and tested for their safety and side effects.

According to pharmacokinetic aspect, all drugs will be metabolized 
until they are completely eliminated from the body. Through oral 
administration, the absorption is commonly happen throughout the 
intestine which will be followed by metabolism in the liver. The active 
substances of the drug will be carried into the bloodstream and liver, 
so the liver is always exposed to potentially toxic materials. The longer 
contact time and the higher concentration of the active substances 
contained in drugs, the potential for liver damage will be higher [1].

Transaminase enzyme/aminotransferase is an indicator or index 
that is sensitive for detecting disease hepatoseluler [2]. When liver 
cells damaged, the enzyme transaminase will be spread out from the 
liver, so the levels in the blood will increase. Serum glutamic-pyruvic 
transaminase or alanine transaminase (ALT) can be detected more 
specific for liver damage because the level is dominant on the liver 
cell [3].

Previous studies have found that histopathological changes in the liver 
of rats treated with a single ethanol extract of Jati Belanda (EEJB), 

single ethanol extract of Detam 1 soybean (EEDS) and the combinations 
indicate that administration of a single extract EEJB tend to be 
hepatotoxic, whereas single effect EEDS cause liver histopathologic 
improvement. The combined extract with the proportion of EEJB:EEDS 
(2:1) lead to worsened the liver histopathologic features on the contrary 
effect on weight showed better results [4,5].

Detam 1 soybean (Glycine max L. Merr) comes from the plantation of 
Tubers and Nuts Research Department in Malang. The preliminary study 
examined the effect of soybean on body weight male Wistar rats for 
14 days with the different treatments of 11 types of extracts, indicated 
that extract which has the most activity on bodyweight loss is extract 
of Detam 1 soybean protein at dose of 20 mg/kg BW (p=0.022) [6,7]. 
Iswantini stated that the methanolic extract of Jati Belanda leaves var 
Bogor has inhibition activity on pancreatic lipase, while extract of Jati 
Belanda leaves from Bumi Herbal Dago plantations is expected to be a 
therapeutic target of antiobesity [8].

The combination of EEDS and EEJB has been proven in reducing 
bodyweight loss and antihiperlipidemia [9-11]. It supposed to be 
consumed for relatively long time. Hence, a subchronic toxicity testing 
is needed.

In this study, we conducted subchronic toxicity tests on the effect of 
EEDS and EEJB combination in vivo for 90 days on the hepatic function, 
with parameters ALT, gross macroscopic and histopathological of 
Wistar male and female liver.

Research Article



Asian J Pharm Clin Res, Vol 9, Issue 5, 2016, 197-201
 Hidayat et al. 

198

The aim of this study was to determine the subchronic toxicity after 
90 days administration of EEDS and EEJB combination to macro and 
micropathology of Wistar rats liver function, followed by observation 
for the next 30 days (satellite) for groups without any treatment and 
with high dose treatment.

METHODS

The material used is EEDS and EEJB, which produced by a simple 
maceration process using ethanol 96%. A total of 120 Wistar rats - 
60 males and 60 females, 6-8 weeks old weighing between 150 and 
200 g - were randomly divided into six groups (3 test materials, 1 control, 
and 2 satellites) each of 10 male rats and 10 female rats, then adapted 
for 7 days. All groups were treated for 90 days and were observed 
for 90 days, except in the satellite group was observed for 120 days 
in accordance with the toxicity tests guidance from National Agency 
for Drug and Food Control (Balai Pemeriksaan Obat dan Makanan/
BPOM) [12,13]. In the treatment groups, rats were administrated 
with combination of EEKD and EEJB at a ratio of 1:2 in multiple doses 
for 90 days. Negative control group was only provided with solvent 
distilled water and 0.5% carboxymethyl cellulose (CMC). Group 
1: A low dose, Group 2: Intermediate dose, and Group 3: High dose; 
EEKD: EEJB=50: 100 mg/kg/day, EEKD: EEJB=100: 200 mg/kg/day, and 
EEKD: EEJB=200: 400 mg/kg/day, respectively. Satellite group negative 
control, only administrated with distilled water solvent, and CMC 0.5%, 
and satellite group high dose (EEKD:EEJB = 200:400 mg/kg/day) for 
120 days.

The parameters measured were as follows: (1) ALT level after 90 days, 
using the colorimetric method with Roche Cobas 131 apparatus 
on days 91 and 121, (2) weight of liver organ of all groups using 
a an analytical balance with a precision of three digits after the 
decimal point, and (3) examination and analysis of histopathological 
preparations hematoxylin-eosin staining of Wistar rat liver organ. The 
parameters used to assess is the modification and adaptation of several 
study [14-16], i.e., architectural feature of the liver in general, the size 
of hepatocytes, necrosis of hepatocytes, dilation of sinusoid, venous 
congestion centralis (percentage of swelling), bleeding around the vein 
centralis, inflammation, and fibrosis of the liver cells. To make simple 
comparison among groups of damage, all interpretation converted into 
scores and summed.

Differences between groups were analyzed by one-way ANOVA, 
Mann-Whitney U, Kruskal-Wallis, and Chi-square tests as appropriate. 
Data were checked for normality by visual inspection of the normal 

probability curves and with the Shapiro-Wilk test of normality, 
followed by Tukey honestly significant difference test, with a limit 
of significance α<0.05. The histopathological analysis of liver 
preparations was analyzed semi-quantitatively in score system and 
was totally summed.

RESULTS

After 90 days administration of the negative control group, low dose 
G1, G2, and G3 medium dose of high dose, then on day 91 serum ALT 
levels were assessed. The satellite groups were examined in the next 
30 days and on day 121, the ALT levels of satellite control group and 
high dose satellite were measured. The results are shown in Fig. 1. The 
level of ALT serum and statistical analysis are provided in Tables 1-3.

Based there are significant differences between low, middle, and high 
dose group on male and female in control group, the ALT levels were 
significantly lower, mean that administration of the test material did 
not cause an increase in alanine aminotransferase levels. For high dose 
group, there is a significant different as compared to the control group 
both in low and middle dose. Satellite control high dose group showed 
a significant difference as compared to satellite control group (p<0.05). 
After 30 days washout period, good ALT levels in high dose are performed.

On day 91, the rats were sacrificed, and the weight of liver organ in the 
negative control group, low dose G1, G2 middle dose, and G3 high dose 

Table 1: ALT serum levels on male and female Wistar rats in 
different groups of treatment

Group n Male Female

Average SD Average SD
Group control negative 10 67.60 12.607 167.20 13.612
G1 dose low 10 56.00 10.965 132.80 9.705
G2 dose middle 10 52.40 7.074 110.70 6.183
G3 dose high 10 35.40* 3.169 84.70* 6.701
Satellite control 10 55.00 10.541 127.10 9.550
Satellite dose high 10 32.90* 3.035 74.80* 4.077
Result of homogeneity 
test variance

0.032 0.131

ANOVA
Tukey HSD*

0.000* 0.000*

*The mean difference is significant at the 0.05 level. SD: Standard deviation, 
ALT: Alanine transaminase

Table 2: Different advanced test averages Tukey HSD of male Wistar rats

Group Group control Group 1 low Group 2 middle Group 3 high Satellite control Satellite D high
Group control * * ** * **
Group 1 low NS ** NS **
Group 2 middle ** NS **
Group 3 high ** NS
Satellite control **
Satellite D high
*: Significant, **: Highly significant, NS: Non-significant

Table 3: Different advanced test averages Tukey HSD of female Wistar rats

Group Group control Group 1 low Group 2 middle Group 3 high Satellite control Satellite D high
Group control ** ** ** ** **
Group 1 low NS ** NS **
Group 2 middle ** NS **
Group 3 high ** NS
Satellite control **
Satellite D high
**: Highly significant, NS: Non-significant
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was weighed. Satellite groups were sacrificed at the next 30 days, on 
day 121. Table 4 shows the weight of rats’ liver.

Liver organ of male and female Wistar rats in treatment groups were 
not significant p=0.099, and p=0.270, respectively, as compared to the 
control group.

Histopathological analysis of liver organ male Wistar rats
The liver was weighed, soaked in a solution of 1% formalin, with 
stained with hematoxylin-eosin for histopathology preparations. 
Then, analyzed under a light microscope with 100 and ×400 
magnification and conducted semi-quantitative interpretation by 
scoring. The parameters used are architectural feature in general, the 
size of hepatocyte cells, necrosis of hepatocytes, sinusoidal dilation, 
congestion of central vein, bleeding around vicinity of the central 
vein, inflammation, and fibrosis. Comparison of damage of each 
group, the result of interpretation was converted into scores and 
summed up. Results of resumes obtained from each group are listed 
in Tables 5 and 6.

The results of histopathological score is summarized in the Table 7.  
Results total scores of male control group were 12.3; females 18.25; G1 
low dose males 17.4, females 19.5; G2 medium dose males 27.6, females 
27.7; G3 high dose males 49, females 52.6; satellite control males 17.2; 

females 26.8 and 31.2 the satellite high dose males and the female the 
result is very low: 9.2. The results of microscopic observation on liver 
male and female rats at low dose group showed no damaged, for middle 
dose group of male and female slightly distracted and satellite high dose 
male group was severely damaged, while the female was very good, and 
not disturbed. Liver organ of female rats had an excellent recovery in 
30 days.

DISCUSSION

The ALT levels, in general, however were lower in male than female 
rats. The ALT levels of treatment groups (low dose G1, G2 medium, and 
high G3), both males and females showed significantly lower than the 
negative control group, indicated that the treatment did not cause an 
increase in ALT. It was concluded that the provision of material test did 
not interfere the ALT, but on the contrary, it showed a good effect on 
liver function. There was no chemical parameter-related pathological 
change, so the changes were not considered to be toxicologically 
significant.

Genistein, an isoflavone in soybean is powerful antioxidants, 
significantly lowered tumor necrosis factor alpha plasma and prevented 
emerge of non-alcoholic fatty liver disease through stress reduction 
oxidative mechanism [17]. High level of antioxidants in EEDS will 
reduce oxidative stress so that the liver cell damage can be prevented, 
as shown by stable or lower ALT level [18].

The lowest level of ALT was observed in G3 high dose group and high 
dose control satellite, means that the higher the dose, the better the 
ALT levels. The combination of appropriate natural materials provides 
synergistic effects, sum up the antioxidant activities and protective 
the liver from damage [19,20]. Isoflavones, flavonoids, and tannins 
contained in EEDS and EEJB are known to have antioxidant properties 
suppress the free radicals [18-20] However, the active substance 
in EEJB causes liver damage is not clearly defined, exacerbating 
histopathologic Fig. 2 of liver cells, as shown in the previous study 
[4,5]. Moreover, optimal dose of antioxidants is not yet known, 
many studies on this field were needed, but in that study, if the dose 
increased, the results got better. In this study, administration of the 
test substances showed a positive effect on liver function, adverse 
effects of Jati Belanda might be suppressed by antioxidants in Detam 
1 soybean [18-20].

The liver weights of all groups showed no significant difference as 
compared to the control group (p>0.05); it is concluded that the test 
material did not damage the liver cells as shown by no change in 
macroscopic of liver organ.

The interpretation of preparations histopathology score of G1 low 
dose group both male and female showed that their livers were not 
disturbed. G2 medium dose and high dose G3 slight disturbed and 
damaged in satellite high doses male group. Giving high doses of the test 
substance has the potential to have a cumulative effect and postponed 
effect against the male rat liver, seen by disturbed histopathologic 
feature of satellite high dose group, after 30 days later. The dose tested 

Fig. 1: Alanine transaminase serum levels on male and female 
Wistar rats in different groups of treatment

Table 4: Weight of on male dan female Wistar rats’ liver

Group n Male Female

Average/gr SD Average/gr SD
Group control 10 6.61 0.56 5.71 1.20
K1 dose low 10 6.12 0.73 6.44 0.89
K2 dose middle 10 6.29 1.56 6.73 1.42
K3 dose high 10 6.30 1.30 6.10 0.82
Satellite control 10 6.91 1.11 6.93 0.84
Satellite dose high 10 7.61 1.23 6.24 0.85
Sig ANOVA 0.099 (p>0.05) 0.270 (p>0.05)
SD: Standard deviation

Table 5: Histopathological of liver preparation Hepar male Wistar rats

Liver score Group 
control

Group 1 
low

Group 2 
middle

Group 3 
high

Satellite 
control

Satellite D 
high 

Architectural feature 1 3 7 11 1 4
Size of hepatocyte cells 0 2 5 7 1 0
Necrosis of hepatocytes 0 0 0 1 0 0
Sinusoidal dilation 2 3 7 10 0 12
Congestion of centralis v 2,3 2,4 1,6 5 2,2 3,2
Bleeding around centralis v 0 0 0 0 0 0
Inflammation 6 6 6 11 9 7
Fibrosis 1 1 1 4 4 5
Total scores 12.3 17.4 27.6 49 17.2 31.2
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is equivalent to dose which is 600 mg × 56=33600 mg or 33.6 g for 
human. The use of low dose (the used dose for therapeutic), i.e., 150 × 
56=8400 mg is still within a safe limit for health.

In female rats, administration of high dose satellite group was good 
restoration of liver cells after 30 days, as compared to the control 
group. It might be due to the induction of the test substances on female 
hormones which facilitate liver cell repair. If we compare to another 
study, no observed adverse effect level (NOAEL) of black soybean 
(G. max) hull extract was found to be 5074.1 mg/kg body weight/day 
for males and 7617.9 mg/kg body weight/day for females in mice [21]. 
The toxic dose for female is higher than in male mice; it is concluded 
that the effects on hepatic histopathological differ in males and females.

CONCLUSION

A combination of EEDS and EEJB extracts shows a significant effect on 
the liver function, and maintains the organ weights, and it is safe and no 
interference to the liver histopathology at low doses and NOAEL at dose 
of 8400 mg/kg body weight/day for humans.
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Table 6: Histopathology preparation Hepar rats female

Liver score Group 
control

Group 1 
low

Group 2 
middle

Group 3 
high

Satellite 
control

Satellite D 
high

Architectural feature 0 2 2 12 0 0
Size of hepatocyte cells 1 1 4 8 1 0
Necrosis of hepatocytes 0 0 0 3 0 0
Sinusoidal dilation 5 4 8 10 5 0
Congestion of centralis v 4.25 3.5 2.7 3,6 2.8 1.2
Bleeding around centralis v 1 0 0 0 0 0
Inflammation 7 7 8 12 12 6
Fibrosis 0 2 3 4 6 2
Total scores 18.25 19.5 27.7 52.6 26.8 9.2
0: Not damaged, 1: Very slightly damaged, 2: Slightly damaged at ¼ of the visual field, 3: Damaged ¼ the visual field, 4: ½ slightly damaged on the field of vision, 
5:  ½ damaged the visual field, 6: Badly damaged in ½ of the visual field, 7: ¾  heavily on visual field, 8: ¾ heavily on visual field, 9 damaged at  >¾ of the visual field, 
10:  Severely damaged the entire field of view

Table 7: Total scores of histopathological analysis of liver male 
and female Wistar rats

Group Total scores

Male Female
Control 12.3 18.25
Dose low 17.4 19.5
Dose middle 27.6 27.7
Dose high 49 52.6
Satellite control 17.2 26.8
Satellite high 31.2 9.2
Score 10-20: Not damaged at all; considered the same as control, 21-30: Slightly 
damaged, 31: Damaged


