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Abstract
Propolis is a natural product that has a high antioxidant, namely Caffeic Acid Phenyl Ester (CAPE). CAPE has antioxidant
activity 4-6 times stronger against oxidants, hydrogen peroxide, and free radicals, compared to vitamin C and N-acetylcysteine. Antioxidants are known to be hepatoprotective. This study aims to determine the effect of propolis on the activity of
Serum Glutamic Pyruvic Transaminase (SGPT) and histological features of valproic acid-induced mouse liver. The
experimental animals used were 24 mice divided into 4 groups randomly; group 1 was given distilled water, group 2 was
given valproic acid dose 350 mg/kg body weight as an induction of liver damage, group 3 was given propolis dose 280 mg/kg
body weight, and group 4 was given a dose of 560 mg/kg BB. Valproic acid-induced mice showed liver damage characterized
by an increase in the average activity of SGPT, liver cell degeneration scores, and inflammatory cell (inflammation) scores.
Provision of propolis dose 280 mg/kg body weight and 560 mg/kg body weight can reduce the average activity of SGPT,
liver cell degeneration score and inflammatory score in liver cells. These results indicate that propolis with a dose of 280
mg/kg body weight and 560 mg/kg body weight gives a hepatoprotective effect. Propolis dose 280 mg/kg body weight is the
best dose and is more effectively used as a hepatoprotective agent.
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1. Introduction
The liver is a central organ in the body's metabolism (Sacher et al., 1991). This organ has a complex function
including having a role in the metabolism of carbohydrates, proteins, fats, vitamins, and drugs (Ganong, 2008).
As a metabolic center in the body, the liver is susceptible to exposure to chemicals that are toxic so that it can
cause damage such as inflammation of liver cells (hepatitis), cell degeneration and even cell death (necrosis)
(Crawford, 2007).
Liver dysfunction is a significant problem in both developed and developing countries, especially in Indonesia
(Ministry of Health, 2007). According to data from the Indonesian Heart Research Association in 2013, as
many as 20-40% of liver diseases are caused by drugs and 50% of patients with acute hepatitis are the result of
drug reactions to the liver. In the United States, there are about 2000 cases of acute liver failure that occur
every year and more than 50% are caused by drugs (Mehta, 2016). A study in France showed about 13.9 cases
/ 100,000 population incidence of DILI (Drug-Induced Liver Injury) (Mehta, 2016). As many as 14% of DILI
cases cause liver transplantation and even death in Singapore (Wai, 2006). Drug-Induced Liver Injury (DILI) is
another term for drug-induced hepatotoxins (Cinthya et al., 2012).
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Drugs that are said to be hepatotoxic are drugs that can induce liver damage (Sonderup, 2006). Liver damage
inducing drugs are increasingly recognized as the cause of acute and chronic liver disease (Isabel Lucena et al.,
2008). Acetaminophen, a drug of Human Immunodeficiency Virus (HIV), troglitazone, anticonvulsants (such
as valproic acid), analgesics, antibiotics, and anti-cancer drugs are common causative agents of DILI with
death (Tajiri & Shimidzu, 2008). Valproic acid is one of the drugs that are hepatotoxic. Usually, valproic acid
is used to treat epilepsy. In animal experiments, valproic acid has caused hepatocyte cells to degenerative and
necrosis with the mechanism of enzyme induction and free radicals, resulting in oxidative stress which is
characterized by increased lipid peroxidase and decreased levels of liver glutathione (Perucca, 2002).
Bhadauria et al., (2007) suggested that propolis has the potential as a hepatoprotective agent in chronic liver
injury by maintaining antioxidant activity. Propolis (bee glue), a natural product produced by honey bees (Apis
mellifera L.) which has been used for thousands of years for traditional medicine (Viuda-Martos et al., 2008).
This product has attracted researchers in the last few decades because of its biological and pharmacological
properties, such as antioxidants (Fabris et al., 2013), anti-inflammatory (Funakoshi-Tago et al., 2015),
immunomodulators (Bufalo & Sforcin, 2015), anti-virus (Dota et al., 2011), anti-bacterial (Seidel et al., 2008),
anti-cancer (Sawicka et al., 2012) and hepatoprotective agent (Bankova, 2005). Propolis contains ferulic acid,
caffeic acid and its esters namely caffeic acid phenethyl ester (CAPE) which functions as a hepatoprotective
agent (Bankova, 2005). Hepatoprotector is a compound or substance that is effective in protecting liver cells
from the effects of toxic substances that can damage the liver.
Some results of previous studies, showed that propolis can prevent liver cell damage of mice induced by
paracetamol and increase in propolis dose can increase the protective power of liver cell damage of mice
induced by paracetamol by giving propolis dose of 0.0104 mL/20 g of body weight and 0.0208 mL/20 g of
weight body (Wulan, 2011). Then there has also been a study of the protective effect of propolis on liver
damage done in mice with propolis doses of 25, 50, and 100 mg/kg of body weight on an oral basis, can protect
the liver from damage induced by carbon tetrachloride (Veronica, 2016). Krisnansari et al. (2014), also proved
that 0.054 grams of propolis and 0.108 grams per kg of body weight could improve liver function and fat in
rats. Provision of 200 mg/kg of body weight propolis also provides a protective effect, can increase HDL and
reduce LDL in mice. Plasma cholesterol levels that decrease or within reasonable limits will help the liver in
carrying out its metabolic functions, and the occurrence of fatty liver can be prevented (Kolankaya et al.,
2002).
Propolis can capture hydroxy radicals, and superoxide then neutralize free radicals to protect cells and maintain
the integrity of cell and tissue structures and can protect membrane lipids against unwanted reactions (Bendich,
1993). CAPE has antioxidant activity 4-6 times stronger against oxidants and hydrogen peroxide and free
radicals, compared to vitamin C and N-acetyl-cysteine (NAC) (Nakajima, 2009). CAPE is the active side of
flavonoids that works to maximize scavenger activity against free radicals, by reducing the activity of free
radicals so that they are not too reactive (Cadenas & Packer, 2002).
This study generally aims to see the effect of propolis on liver damage to mice whether it can provide a
protective effect on the liver damage of mice induced by valproic acid, and compare the increase in the dose of
propolis with its protective effect. The specific purpose is to see the effect of propolis on SGPT activity, liver
cell degeneration score and inflammatory (inflammation) cell score on liver induced by valproic acid. The
parameters used are the levels of SGPT enzymes and liver histology.

2. Materials and methods
2.1 Tool and chemicals
The tools used were experimental animal pens, animal scales, analytic scales, microtube, micropipettes,
centrifuges, vortices, spectrophotometer microplates, test tubes, stopwatches, oral sonde, glass objects, cotton,
tweezers, surgical scissors and light microscopes. The experimental animals used are healthy female, white
mice aged 2-3 months (body weight 20-30 grams) of 25 heads, The chemicals used are propolis, valproic acid,
SGPT reagent kit (DSI®), distilled water, 96 % alcohol, xylol, liquid paraffin, glycerin, albumin, physiological
NaCl, Bouin fixative solution, hematoxylin-eosin dyestuff.
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2.2 Research design
In this study, experimental animals were divided into four groups, each group named Group 1, Group 2, Group
3 and Group 4.
Group 1: given distilled water 0.2 mL/20 g weight bed mice for 28 days.
Group 2: given distilled water 0.2 mL/20 g body weight of mice for 14 days, on day 15-28 given valproic acid
350 mg/kg body weight
Group 3: given propolis dose 280 mg/kg body weight of mice for 28 days, on day 15-28 given valproic acid
350 mg/kg body weight. Valproic acid is given 1 hour after propolis administration
Group 4: given propolis dose of 560 mg/kg body weight of mice for 28 days, on day 15-28 given valproic
acid 350 mg/kg body weight. Valproic acid is given 1 hour after propolis administration.
2.3 Sample preparation
The propolis used is bee glue from PT X. This preparation contains 900 mg of pure propolis every one mL.
This preparation is used in research without experiencing any treatment.
2.4 Preparation of experimental animals
In this study, the experimental animals used were female, white mice aged 2-3 months (body weight 20-30
grams) which were then divided randomly into four groups. Each group numbered six mice. Experimental
animals before use are acclimated first for seven days. The animal fasted for 18 hours (drinking was still given)
before the experiment. Animals are declared healthy and can be used if the difference in weight before and
after acclimatization is not more than 10% and visually shows normal behavior (Ministry of Health, 1979).
2.5 Determination of propolis dose
In this study, the planned dose of propolis was 280 mg/kg body weight and 560 mg/kg body weight. The
choice of the dose is based on previous research (Kolankaya et al., 2002)
2.6 Determination of the dose of valproic acid
In this study, the dose of valproic acid used was 350 mg/kg BW of mice given orally for 14 days.
2.7 Blood collection of experimental animals
Animals are sacrificed by cutting blood vessels in the neck. Blood is collected as much as two mL into the
microtube. The blood is allowed to stand for 15 minutes, then centrifuged at 3000 rpm for 20 minutes to get the
serum, the serum is in the upper layer. Then the serum is used to determine SGPT activity.
2.8 SGPT examination
Pipette into microtube serum 100 µL (0.1 mL) and one mL reagent I, mix well and let stand for 5 minutes.
Then 0.25 mL of reagent II was added and homogeneously mixed. After 1 minute, absorption was measured
with a UV-visible spectrophotometer at a wavelength of 365 nm every minute for 3 minutes, then the
difference in mean absorption per minute was calculated. The formula can calculate the increase in SGPT:
SPGT level (U/L) = ΔA/minute x F
Where: ΔA/minute = Changes in average absorbances per minute
F = 3235
ΔA/minute = [Abs Test 2-Abs Test 1 + (Abs Test 3-Abs Test 2)] / 2
2.9 Work on the liver histology of mice
1. The liver of the sacrificed experimental animal is taken (object), cleaned and put into a physiological NaCl
solution for 30 minutes
2. The object is transferred to Bouin fixative solution
3. The object network is dehydrated with an alcohol solution of concentrations of 50, 70, 80, 90, and 96% and
absolute alcohol for 1 hour.
4. Purification is done by moving objects into absolute alcoholic: xylol (1: 1) and xylol, for 1 hour each.
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5. The object is inserted into the infiltration solution which is carried out in an incubator at a temperature of
56-60 °C.
6. Planting, the object is inserted into a metal mold which already contains liquid paraffin heated in an
incubator, then left to cool and freeze.
7. Cutting, done by installing a paraffin block in the holder, then slicing it with a microtome knife as thin as
possible (5 μm).
8. Attachment, glass object rubbed with Mayer's albumin. Placed some incisions on it, then dripped with
water and stretched on a hot plate. After drying, then declined with xylol for 30 minutes.
9. Staining with hematoxylin-eosin dyes is carried out as follows: Alcohol: xylol (1: 1), alcohol 100, 96, 90,
80, 70, and 50% for 3 minutes each, hematoxylin-eosin for 1-5 minutes, then washed with water, when
viewed under a microscope the cell nucleus was stained.
10. Advanced work with Alcohol 50, 70, 80, and 96% 3 minutes each, alcohol eosin for 15 minutes, 96%
alcohol (1 minute), absolute alcohol (2 minutes), alcohol mixture: xylol (1: 1) for 2 minutes and xylol for a
maximum of 30 minutes.
11. Closure, keep the tissue from drying out, dripping with an adhesive and then covered with a glass cover
and dried
12. Preparations are labeled, then examined microscopically.
2.10 Microscopic observation of the liver
Histological observations of the liver include central veins, hepatocytes, hepatocyte cell structures, whereas
abnormal liver abnormalities are observed in the form of degeneration/necrosis and inflammatory cells
(inflammatory cells) in liver hepatocytes. Each preparation is assessed for its histological picture. Liver
histological preparations are observed under a light microscope in five different fields of view, with a
magnification of 400 times. Calculation of mean weight of liver histopathology change scores from five fields
of view of each mouse was carried out. Assessment of liver damage based on scoring criteria "Histology
Activity Index (HAI - Knodell Score)." The assessment uses two parameters (Knodell et al., 1981):
Assessment criteria for liver histology
1. Scores for hepatocyte degeneration and necrosis
No. The rate of change in liver damage
Score
1
Normal
1
2
Damage is less than 1/3 of the liver lobules
2
3
Damage in 1/3 - 2/3 lobules of the liver
3
4
Damage > 2/3 of liver lobules
4
2.

Inflammatory cell score (inflammation)
No The rate of change in liver damage
1 Normal
2 Inflammatory cells <1/3 perivascular area
3 Inflammatory cells 1/3 - 2/3 perivascular area
4 Inflammatory cells> 2/3 perivascular area

Score
1
2
3
4

2.11 Data analysis
One Way ANOVA test analyzed data from the effect of propolis on SGPT enzyme activity and liver
histopathology. If the results of the analysis are significant (P<0.05), then a follow-up test (post-hoc) is
performed with the Duncan test.
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3. Result and Discussion
3.1 SGPT Levels
A study of 24 white female mice was conducted. Provision of propolis can reduce SGPT levels in mice
induced by valproic acid. The results of the calculation of the average SGPT levels of Group 1, Group 2,
Group 3, and Group 4 were 9.976 ± 2.787, 36.666 ± 9.130, 23.993 ± 5.913, and 28.332 ± 6.831 U/L,
respectively (Table 1). There was a significant difference in the mean SGPT level between the control group
and other treatment groups. However, there is no significant difference in mean levels between Group 3 and
Group 4.
Table 1: Results of the measurement of SGPT levels
SGPT Levels (U/L)
No. Mice
Group 1
Group 2
Group 3
Group 4
1
9.71
40.44
22.65
38.82
2
11.33
37.20
33.97
32.35
3
6.47
51.76
21.03
24.36
4
8,09
29.12
25.88
21.03
5
14.56
35.59
16.18
22.65
6
9.71
25.88
24.26
30.73
Average ± SD 9,976 ± 2,787 36,663 ± 9,130 23,993 ± 5,913 28,323 ± 6,831
Liver damage parameters used in this study are SGPT activity and liver histology. SGPT enzyme levels are
used as parameters for liver damage because when liver damage occurs, hepatocyte cells will be permeable so
that the SGPT enzyme will leak into the blood vessels and cause high levels in the serum (Huang et al., 2006).
Histology of the liver is a specific parameter because it immediately sees liver cells undergoing degeneration.
The level of liver damage is comparable to SGPT levels in the blood (Ramadan et al., 2015).
Based on the research that has been done, levels of SGPT of Group 1, Group 2, Group 3, and Group 4 showed
9.976 ± 2.787, 36.666 ± 9.130, 23.993 ± 5.913, and 28.332 ± 6.831 U/L, respectively (Table 1). One-way
ANOVA test then analyzed the SGPT level, and there was a significant difference between groups with a P
<0.05, followed by a post hoc Duncan new multiple range tests showed that there were significant differences
between each treatment group. These results indicate that propolis significantly affected SGPT levels in mice
(P <0.05). SGPT levels of the group induced by valproic acid were higher than those in the control group,
doses of 280 mg/kg and 560 mg/kg BW. However, the results showed that the level of SGPT in the 560 mg/kg
BW propolis dose group was slightly higher than the dose group 280 mg/kg BW, but after statistically
analyzed there was no significant difference in the mean SGPT level between the groups dose 280 mg/kg BW
and 560 mg/kg BW.
The valproic acid produces 4-ene-VPA and 2,4-diene-VPA which act as free radicals so that the prooxidant
properties are more dominant than their antioxidant properties. This condition is called oxidative stress.
Oxidative stress induces disruption of calcium homeostasis which ultimately affects cellular metabolic
processes. Oxidative stress causes lipid peroxidation which results in damage to cell membranes.
Morphological and biochemical changes then followed by cell function disorders and ended hepatocyte death
(Kuntz & Kuntz, 2006). Significantly higher levels of SGPT enzymes evidenced the occurrence of this
oxidative reaction in the valproic acid induction group (P <0.05) when compared with the control group, the
dose group was 280 mg/kg and 560 mg/kg BW. Changes in serum SGPT enzyme levels in groups of mice
given propolis are thought to be related to the content of compounds found in propolis, namely flavonoids that
act as antioxidants. With the CAPE which is the active side of flavonoids contained in propolis can capture and
reduce the activity of free radicals formed by the results of valproic acid metabolites. These antioxidants can
give electrons to free radical molecules without being disturbed at all and can break the chain reaction of free
radicals to prevent oxidative stress (Almatsier, 2002). Antioxidants are compounds that can neutralize a free
radical.
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3.2 Liver cell degeneration
Provision of propolis can reduce the score of degeneration and necrosis of liver cells induced by valproic acid.
Degeneration scores and mean liver cell necrosis in Group 1, Group 2, Group 3, Group 4 were 1.000 ± 0.000,
2.600 ± 0.438, and 1.933 ± 0.163, 2.100 ± 0.167, respectively (Table 2). Average liver cell degeneration scores
between groups had significant differences (p <0.05). There was a significant difference in the mean scores of
liver cell degeneration scores between the control group and other treatment groups. However, there was no
significant difference in the mean liver cell degeneration score between Group 3 and Group 4.
Table 2: Calculation results of liver cell degeneration score
Liver cell degeneration score
No. Mice
Group 1
Group 2
Group 3
Group 4
1
1.00
2.20
2.00
2.40
2
1.00
3.00
2.00
2.20
3
1.00
3.00
2.00
2.00
4
1.00
3.00
2.00
2.00
5
1.00
2.20
2.00
2.00
6
1.00
2.20
1.60
2.00
Average ± SD 1.000 ± 0.000 2.600 ± 0.438 1.933 ± 0.163 2.100 ± 0.167
Based on the research that has been done, it is found that degeneration and necrosis of liver cells in mice in
Group 1 (control group); Group 2 (induction of valproic acid); and Groups 3 and 4 (groups given propolis at
doses of 280 mg/kg and 560 mg/kg body weight) were 1.000 ± 0.000, 2.600 ± 0.438, 1.933 ± 0.163, and 2.100
± 0.167, respectively (Table 2).
In one way ANOVA testing there were differences in mean cell degeneration and necrosis scores that were
significant between groups (p <0.05). To see these differences, continued with the Duncan new post hoc
multiple range test. The result is a real difference between the control groups; valproic acid induction group;
the group given propolis at a dose of 280 mg / kg body weight and 560 mg/kg body weight where the valproic
acid induction group was the group with the highest liver histology score indicating that the liver in this group
suffered the most damage. In the propolis group the dose of 560 mg/kg body weight had a slightly higher cell
degeneration score than the propolis dose 280 mg/kg BW, but after analyzing this test, there was no significant
difference between the two groups with P <0.05
Valproic acid was given at a dose of 350 mg/kg body weight for 14 days, causing hepatocyte damage because
valproic acid treatment produced 4-ene-VPA and (E)-2,4-diene-VPA metabolites which caused oxidative stress
that produced hydrogen peroxide. According to Trisnowati (2009), hydrogen peroxide can react with
compounds in the body and form highly reactive hydroxyl radicals. The hydroxyl radical causes lipid
peroxidation. Lipid peroxidation causes damage to cell membranes and then causes the cell structure to
become abnormal and damage cell function. Because the function of hepatocyte cells is damaged, hepatocytes
lose cell integrity and cell polarity. Loss of cell polarity causes redistribution of membrane proteins, Na+, K+ ATPase and other proteins to hepatocyte cells resulting in accumulation of fat and water in hepatocytes which
are characterized by degeneration in hepatocytes. Furthermore, cell death occurs apoptosis and necrosis
(Trisnowati, 2009).
According to Lu (1995), hepatocytes are the type of cells that make up most of the liver organ. Hepatocytes are
responsible for the central role of the liver in metabolism. These cells are located between sinusoids filled with
blood and bile ducts. If the liver cell is damaged due to various factors, a series of morphological changes will
occur in the liver cell. These changes can be sublethal, i.e., degenerative or lethal in the form of necrotic.

3.3 Liver cell inflammation
Provision of propolis can reduce the inflammatory cell (inflammation) score in the liver of the experimental
animal. The average inflammatory cell score was Group 1, Group 2, Group 3, Group 4 were 1.000 ± 0.000,
3.767 ± 0.294, 2.000 ± 0.000, and 3.133 ± 0.393, respectively (Table 3). The average inflammatory cell score
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between groups had a significant difference with (p<0.05). There was a significant difference in the mean score
of liver cell degeneration between the control group and other treatment groups.
In the results of the observation, changes in the histological structure of hepatocytes found that in all groups
there were found cell changes in the form of degeneration, inflammatory cells (inflammatory cells) and
necrosis. Degenerative change is a change in which the process is reversible, that is, can return to its original
state, meaning that if the stimuli that cause cell damage are stopped, then the cell will return to health as before
given stimulation. Conversely, necrosis is a change whose process is irreversible. Cells that experience
necrosis can no longer return to normal. At the end point of necrosis, the cell will experience death.
Theoretically, the process of liver cell damage begins with the regeneration process with the characteristics of
cell swelling. These characteristics were observed in the valproic acid treatment. Valproic acid treatment
appears to cause massive amounts of extracellular fluid to enter the cytosol.
Table 3: Results of calculation of inflammatory cell score (leukocytes) in the liver of mice
Inflammatory cell score (leukocytes) in the liver of mice
No. Mice
Group 1
Group 2
Group 3
Group 4
1.00
4.00
2.00
3.00
1
1.00
4.00
2.00
3.80
2
1.00
3.40
2.00
2.80
3
1.00
3.80
2.00
2.80
4
1.00
3.40
2.00
3.40
5
1.00
4.00
2.00
3.00
6
Average ± SD 1.000 ± 0.000 3,.67 ± 0.294 2.000 ± 0.000 3.133 ± 0.393
The parameters used in this study are the liver histology, which aims to see little liver damage in further
evidence. Although SGPT is sensitive to show liver cell damage, the examination of this enzyme is less
specific, so histology is needed. The ingredients needed for the preparation of liver histology preparations are
10% formalin solution for storing the organ so that it is not damaged, alcohol (70%, 80%, 90% and absolute
alcohol) for the dehydration process, liquid for infiltration process, hematoxylin-eosin for coloring.
According to Hariyatmi (2004), one of the changes induced by free radicals is the change like cell membranes
and cytoplasmic membranes in cell elements such as mitochondria and lysosomes caused by fat peroxide.
After damaging the cell membrane, toxic effects can also reach the nucleus and damage it, which results in
abnormal cell structure and eventually leads to necrosis. Necrosis is irreversible degradation or cellular
disorganization or body tissue cell death.
In the observations there were differences in microscopic images of the liver between the control groups;
valproic acid induction group; a group given propolis at a dose of 280 mg/kg BW and 560 mg/kg BW. There
were differences in morphology of hepatocytes, in the control group a few hepatocytes experienced
degeneration (Figure 1). Hepatocytes in normal conditions are also replaced periodically, some also undergo a
degeneration process by various causes, such as cell aging or accumulation of toxic materials, but degenerative
cells are microscopic, usually less than 3%. In the valproic acid induction group, there are many hepatocytes
with signs of degeneration or necrosis (Figure 2). In the treatment group with the application of propolis,
hepatocytes appeared with fewer intracytoplasmic vacuoles than the valproic acid induction group. The
vacuole reaction is lighter in the treatment with propolis at a dose of 280 mg/kg BW compared to a dose of 560
mg/kg BW (Figures 3 and 4).
In addition to signs of degeneration and necrosis, in microscopic observations of the liver also seen
inflammatory cells (inflammation), obtained inflammatory cell scores in Group 1 mice (controls); Group 2
(induction of valproic acid); Groups 3 and 4 (the group gave propolis at a dose of 280 mg/kg BW and 560
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mg/kg BW) were respectively 1.000 ± 0.000, 3.767 ± 0.294, 2.000 ± 0.000, and 3.133 ± 0.393 (Table 3). Oneway ANOVA test then analyzed the inflammatory cell score, and there was a significant difference between
groups with a P value <0.05 so that Duncan's new multiple range tests continued it. The result is a significant
difference between each treatment group.
In the control group, there were only a few perivascular or intrasinusoidal inflammatory cells, whereas in the
valproic acid induction group there were many inflammatory cells which were mostly perivascular, small
sinusoidal cells which contained inflammatory cells (leukocytes) (Figure 2). In the group treated with propolis,
there was a decrease in inflammatory cells which showed an anti-inflammatory effect of propolis on the liver
after drug administration. There is a slightly higher number of inflammatory cells in the propolis group at a
dose of 560 mg/kg BW compared to a dose of 280 mg/kg BW. It allows the toxic effects of propolis or the
effect of inflammatory induction at a dose of 560 mg/kg body weight. It also applies to a slightly higher picture
of degeneration and necrosis in the 560 mg/kg BW dose group than the 280 mg/kg BW dose.
Similar to SGPT, histopathology testing decreased the mean score of liver cell degeneration and necrosis and
decreased inflammation cell scores between treatment groups. The average score of degeneration and liver cell
necrosis and inflammatory cells in the propolis group at a dose of 280 mg/kg and 560 mg/kg BW were lower
than the average liver cell damage score in the valproic acid induction group. It means that propolis can
minimize damage to liver cells so that propolis can give a hepatoprotective effect on white mice induced by
valproic acid.

Figure 1: Histology of the liver tissue of control group mice with 400x magnification. Hepatocytes (H) are
arranged in a plate of hepatocytes, with sinusoidal (S) between the hepatocyte plate, few hepatocytes
show a reasonable number of degenerative signs (arrow). Sinusoid contains erythrocytes and little
leukocytes. Central vein (Vc).
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Figure 2: Histology of the liver tissue of valproic acid induction mice with 400x magnification. Most
hepatocytes experience degeneration signs (arrows) with vacuole cytoplasm or blurry nuclei and
lysis. Hepatocytes are arranged in plates with sinusoids between the hepatocyte plate, sinusoids that
appear narrow containing inflammatory cells (leukocytes). Some leukocytes cluster around the
vascular and in the liver parenchyma (R). Central vein (Vc).

Figure 3: Histology of experimental liver tissue in propolis dose group 280 mg/kg BW + valproic acid with
400x magnification. Hepatocytes are arranged in plates with sinusoid between hepatocyte plate
plates, sinusoids containing inflammatory cells (leukocytes), some leukocytes cluster around vessels
and in the parenchyma, some hepatocyte cells show signs of degeneration (arrow), central vein (Vc),
hepatic vein (Vh).
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Figure 4: Histology of the liver tissue of experimental animals 580 mg/kg BW + valproic acid with 400x
magnification. Hepatocytes appear in plates with sinusoid between hepatocyte plate, sinusoid
containing inflammatory cells (leukocytes), some leukocytes cluster around vessels and in the
parenchyma, some hepatocyte cells show signs of degeneration (arrow), central vein (Vc), hepatic
vein (Vh)

4. Conclusion
Provision of propolis at a dose of 280 mg/kg BW and 560 mg/kg BW gave a hepatoprotective effect on white
mice induced by valproic acid. Provision of propolis at 280 mg/kg BW and 560 mg/kg BW can reduce SGPT
levels, liver cell degeneration scores and inflammatory (inflammation) cell scores in liver mice induced by
valproic acid. Statistically, propolis dose of 280 mg/kg BW is equal to propolis 560 mg/kg BW, but
microscopically there are differences in histological features. Propolis at a dose of 560 mg/kg BW shows signs
of degeneration and the number of inflammatory cells is slightly higher than the propolis dose of 280 mg kg
BW. So propolis dose of 280 mg/kg BW is the best and effective dose used as a hepatoprotective agent.
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