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ABSTRACT 
This study aims to determine the potential of Kebar grass extract in reducing the impact of liver damage in mice 
(Mus musculus) during lactation exposed to carbofuran. The 42 lactation mice (Mus musculus) used in the study 
were divided into seven groups, each group consisting of six mice. Carbofuran, chewed grass, and vitamin C are 
exposed orally on days 1 to 14 after birth. This group consisted of C (aquadest control), P1 (carbofuran 0.0125 
mg/day), P2 (carbofuran 0.00625 mg/day), P3 (carbofuran 0.0125 mg/day+extract of kebar grass 3.375 mg 0.2 
ml), P4 (carbofuran 0.00625 mg/day+extract of kebar grass 3.375 mg 0.2 ml), P5 (carbofuran 0.0125 
mg/day+vitamin C 5 mg 0.2 cc), and P6 (carbofuran 0.00625 mg/day+vitamin C 5 mg 0.2 cc). On the 15th day 
after birth, mice were sacrificed and their liver organs taken for microscopic examination with hematoxilin-eosin 
staining. The results of this study indicate that the liver histopathology of mice suffered damage characterized by 
an increase in the number of inflammation cell, degeneration, and necrosis in line with the carbofuran dose given 
during the lactation period (P1 and P2). The administration of kebar grass extract (P3 and P4) is more effective 
than vitamin C (P5 and P6) in reducing the amount of inflammation cell, degeneration, and hepatocyte necrosis 
caused by carbofuran administration in lactation mice. This can be seen in the amount of liver damage in group 
P3 and P4 mice less than the amount of liver damage in group P5 and P6. 
 

Keywords: carbofuran; kebar grass; lactation; liver; pesticide stress 
 
INTRODUCTION  
Pesticides are widely used to control plant-disturbing 
organisms such as cabbage, spinach and carrots 1. 
Excessive exposure to insecticides can result in disturbed 
soil fertility. In addition, agricultural product residues will 
have an impact on human and animal health 2. Carbofuran 
is a type of carbamate insecticide that often causes 
poisoning in non-target organisms such as plants, animals 
and humans 3. Excessive use of carbofuran can result in a 
reduction in the number of individuals, barriers to 
metabolic activity, behavioral barriers, and reproduction 4. 
The target of organ damage due to the effects of carbofuran 
are the brain, liver, muscles and heart 5. The liver is the 
largest glandular organ that has a role in detoxifying the 
metabolic waste materials of food, drugs, and toxic 
substances that enter the body 6. Toxic substances carried 
in the bloodstream can cause damage to hepatocytes 
around the central vein which will first experience 
necrosis. The formation of reactive oxygen species (ROS) 
and lipid peroxidation due to ROS can cause hepatocyte 
death 7. 
 
Carbofuran given orally has been shown to stimulate ROS 
which causes oxidative stress in the body if the doses are  
 

 
given too much 8. This imbalance between prooxidants and 
antioxidants is called oxidative stress. This usually occurs 
due to lack of antioxidants and excess production of free 
radicals 9. Hepatocytes are the main tissue that is targeted 
for an increase in the concentration of free radicals 
because the liver is the site of the metabolic process of 
xenobiotic compounds that will induce hepatocyte death. 
Carbofuran causes ROS, causing degeneration and necrosis 
damage and inflammation cell in the liver 10. 
 
Lactation period is the period that occurs when a mother 
has given birth to a child. Giving carbofuran to the parent 
of the lactation period is considered to show more 
significant results compared to the parent who is not in the 
lactation period. This is due to the parent in the lactation 
period more susceptible to certain chemical compounds 
than the parent not in the lactation period 11. 
 
Kebar grass (Biophytum petersianum Klotzsch) is a plant 
belonging to the family group Oxalidaceae found in Kebar 
District, West Papua. Kebar grass usually grows naturally 
and is spread almost throughout the Kebar District 12. 
Kebar grass contains flavonoids, retinol, and tocopherol. 
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Kebar grass contains flavonoids which have the function of 
primary antioxidants because they are free radical 
acceptors so they can inhibit free radical chain reactions in 
lipid oxidation that can prevent membrane damage. 
Polyphenol compounds such as flavonoids work by 
converting H2O2 to H2O and O2 13. The content of retinol or 
vitamin A in kebar grass functions as an antioxidant. Beta 
carotene works by reacting with free radicals and causing 
free radicals to become stable. Beta carotene or retinol in 
collaboration with vitamin E (tocopherol) contained in 
kebar grass and vitamin C (ascorbic acid). Vitamin C which 
is transformed into radicals is stabilized by the natural 
antioxidant glutathione 14. The content of vitamin E in the 
resistant grass prevents free radicals by giving H atoms 
from hydroxyl groups to peroxyl lipid radicals. Radicals 
formed from alpha-tocopherol will be stabilized through 
electron delocation in the aromatic ring 15. 
 
To investigate to the potential of kebar grass extract 
(Biophytum petersianum Klotzsch) in reducing the impact 
of damage to the liver of mice (Mus musculus) during 
lactation exposed to carbofuran. The data obtained is 
expected to provide additional reference results and proof 
about the potential of kebar grass extract in reducing liver 
damage in mice during lactation exposed to carbofuran 
orally. In addition, the data obtained can also be used in 
providing information to the public about the dangers 
posed by excessive use of carbofuran, especially in the 
parent during the lactation period. 
 
METHODS 
The research procedure was conducted by testing the 
code of ethics of experimental animals with the number 
1.KE.107.06.2019 at the Faculty of Veterinary Medicine, 
Univeritas Airlangga. This study used a Completely 
Randomized Design with seven treatment groups and six 
repetitions. The experimental animal used was lactation 
mice (Mus musculus). This research was conducted at the 
Animal Cage in the Faculty of Veterinary Medicine, 
Airlangga University. Mice are placed in plastic cages 
covered with wire and given husks as a base. Mice were 
fed pellets and drinking distilled water ad libitum every 
day during the study. Materials used in this study were 
mice (Mus musculus) lactation period, kebar grass 
(Biophytum petersianum Klotzsch), CMC Na, Ethannol 70%, 
carbofuran (2,3-Dihydro-2,2-dimethyl-7-benzofuranol N-
methylcarbamate 98%) from Aldrich Chemistry with 
Bellstain Registry number 1428746, Product of USA. Pellet 
feed for mice, aquadest as a carbofuran solvent, vitamin C, 
drinking water, husk as a base of the cage, ether, 10% 
formalin, alcohol. The tools used in this study were plastic 
cages and wire mesh for experimental animal cages, 
drinking containers, sonde needles, test tubes, and 3 ml 
syringe. Equipment used for the termination of mice is 
anesthetic jars, surgical scissors, scalpels, tweezers, and 
small pot bottles. Equipment for making liver histology 
preparations include glass objects, glass cover, automatic 
tissue processor, water bath, hot plate, microtome, and 
blade. Liver histology examination using an Olympus® 
CX-41 camera and microscope. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The sample used in this study was the liver of the lactation 
period which was exposed to carbofuran. The number of 
samples used was 42 mice during lactation period. The 
mice used were divided into seven groups namely C, P1, 
P2, P3, P4, P5, and P6. Each group consisted of six 
replications. Mice were given carbofuran, kebar grass, 
vitamin C orally using 1 ml tuberculin on the first day after 
giving birth until the 14th day. C: aquadest control group 
(0.5 ml/head/day), P1: carbofuran 1/4 LD50 (0.0125 
mg/day), P2: carbofuran 1/8 LD50 (0.00625 mg/day), P3: 
carbofuran 1/4 LD50 (0.0125 mg/day) + extract of kebar 
grass 3.375 mg in 0.2 ml, P4: carbofuran 1/8 LD50 
(0.00625 mg/day) + extract of kebar grass 3.375 mg in 0.2 
ml, P5: 1/4 LD50 carbofuran (0.0125 mg/day) + vitamin C 
5 mg in 0.2 cc, and P6: carbofuran 1/8 LD50 (0.00625 
mg/day) + vitamin C 5 mg in 0.2 cc. All groups were given 
treatment for 14 days. On the 15th day, mice were 
sacrificed for liver organ harvesting and histopathological 
preparation. 
 
Mice are sacrificed by euthanasia. Mice were put into a jar 
that was given ether. Furthermore, abdominal cavity 
surgery is performed to remove the liver. Organs are 
placed into small pots containing 10% formalin buffer 
solution, then making histopathological preparations 
using HE staining. Each mouse was made one liver 
preparation and each preparation was observed in five 
microscopic fields of view, namely in the four corners and 
the middle part of the preparation with a X 400 
magnification. 
 
Data analysis 
Histopathological preparations of the liver were scored 
with degrees of liver damage with a score range of 0-5, 
depending on the extent of change and the degree of liver 
damage. The method used in granting this score uses the 
Knodell score method 16. The results of scoring changes 
that occur in liver preparations are then analyzed using the 
Kruskall Wallis test followed by the Mann Whitney test 
with the Statistical Product and Service Solution (SPSS) 
application. 
 
RESULTS AND DISCUSSION 
Microscopic observation of the liver histology preparations of 
mice (Mus musculus) lactation exposed to carbofuran then 
given kebar grass which is then compared with lactation 
during mice given carbofuran and ascorbic acid or vitamin 
C. The results of scoring on mice's liver tissue showed 
degeneration, necrosis, and inflammation cell. 
 
Degeneration 
Degeneration observations were carried out microscopically 
using histopathological preparations with HE staining 
from the liver of mice (Mus musculus) during lactation. The 
observation was carried out using a microscope with a X 
400 magnification. The presence of degeneration is 
marked by the size of the cytoplasm of cells that are 
enlarged and cytoplasm that is cloudy because there are 
vacuoles (Table 2). 
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TABLE 1: Liver Damage Scoring 
 

Rate of Change Score Information 

Inflammation Cells 

0 No inflammation cell 

1 Inflammation cells occurs < 25% of all fields view 

3 Inflammation cells occurs > 25%-50% of all fields view 

5 Inflammation of inflammatory cells occurs > 50% of all fields view 

Degeneration 

0 No degeneration cell 

1 Degeneration cells occurs < 25% of all fields view 

3 Degeneration cells occurs > 25% -50% of all field of view 

5 Degeneration cells occurs > 50% of all fields of view 

Necrosis 

0 No necrosis cells 

1 Necrosis cells occurs < 25% of all fields view 

3 Necrosis cells occurs > 25% -50% of all fields view 

5 Necrosis cells occurs > 50% of all fields view 
 

Source 17

 
The results of the statistical analysis in Table 2 show that 
there are significant differences (p<0.05) between the C 
group and the P1, P2, P3, P4, P5, and P6 groups. There were 
significant differences (p<0.05) between groups P1 and 
groups P2, P3, P4, P5, and P6.  
 

 
There were significant differences (p<0.05) between 
groups P2 with groups P3, P4, P5, and P6. There were 
significant differences (p<0.05) between groups P3 and 
groups P4, P5, and P6. There was a significant difference 
(p<0.05) between groups P4 and groups P5 and P6.

TABLE 2: The scoring results of liver damage in mice exposed to lactation carbofuran 
 

Treatment 
Degeneration Score 

(Mean±SD) 
Necrosis Score 

(Mean±SD) 
Inflammatory Cell Score 

(Mean±SD) 

C 0.00±0.00a 0.00±0.00a 0.00±0.00a 

P1 4.73±0.23f 4.87±0.23f 4.20±0.00f 

P2 3.93±0.23e 3.93±0.23e 3.80±0.00e 

P3 1.27±0.23c 2.06±0.46c 0.80±0.20c 

P4 0.80±0.00b 1.27±0.12b 0.40±0.00b 

P5 2.73±0.61d 3.40±0.80de 2.73±0.92de 

P6 2.06±1.23d 3.13±0.23d 2.20±0.40d 

 

Note: C (aquadest control group), P1 (Carbofuran 1/4 LD50 0.0125 mg/day), P2 (carbofuran 1/8 LD50 0.00625 mg/day), 
P3 (extract of kebar grass 3,375 mg + carbofuran 1/4 LD50 0.0125 mg/day), P4 (extract of kebar grass 3,375 mg + 
carbofuran 1/8 LD50 0.00625 mg/day), P5 (vitamin C 5 mg + carbofuran 1/4 LD50 0.0125 mg/day), P6 (vitamin C 5 mg + 
carbofuran 1/8 LD50 0.00625 mg/day).
 
In this study administration of carbofuran with doses of 
1/4 LD50 and 1/8 LD50 in lactation mice gave a significant 
difference (p<0.05) and could increase hepatocyte 
degeneration in proportion to the increase in carbofuran 
dose given to lactation mice (Table 2). Carbofuran can 
cause toxic effects that cause ROS. Excessive amounts of 
ROS can result in the formation of hydroxyl radicals that 
are very reactive and harmful to the body. Hydroxyl 
radicals disrupt the normal function of cells by causing 
reversible lesions in the form of degeneration. An increase 
in ROS in excessive amounts is very dangerous to the body 
and can cause the formation of hydroxyl radicals that are 
very reactive 18. 
 
In this study the administration of kebar grass to the 
lactation mice that were previously given carbofuran with 
doses of 1/4 LD50 and 1/8 LD50 can provide a significant 
difference (p<0.05) and can reduce the degeneration of 
mouse hepatocytes (Table 2). The rate of decrease in 
hepatocyte degeneration of mice produced by flavonoids 
is better for mice exposed using carbofuran at a dose of 1/8 
LD50 compared to mice exposed using carbofuran at a dose 
of 1/4 LD50 due to lower toxicity. Charged grass contains 
flavonoids and is classified as a non-enzymatic antioxidant. 
The antioxidant effect of flavonoids enhances the 
regeneration process by destroying free radicals, 
providing competitive substrates for unsaturated lipids in 
the membrane and accelerating the repair mechanism of  

 
damaged cell membranes so that the amount of hepatocyte 
degeneration decreases19.  
 
In this study the administration of ascorbic acid or vitamin 
C to the lactation mice that were previously given 
carbofuran at a dose of 1/4 LD50 and 1/8 LD50 can reduce 
degeneration of mouse hepatocytes even though there 
were no significant differences (Table 2). The rate of 
decrease in hepatocyte degeneration of mice produced by 
ascorbic acid is better for mice exposed using carbofuran 
at a dose of 1/8 LD50 compared to mice exposed using 
carbofuran at a dose of 1/4 LD50 due to lower toxicity. 
Ascorbic acid or vitamin C acts as an antioxidant causing a 
decrease in the amount of hepatocyte degeneration. 
Ascorbic acid can stabilize free radicals by completing the 
lack of electrons possessed by free radicals. Ascorbic acid 
protects the substrate by substitution in the oxidation 
process and inhibits a chain reaction from the formation of 
free radicals that can cause oxidative stress 20. 
 
Necrosis 
Observation of necrosis was carried out microscopically 
using histopathological preparations with HE staining of 
the liver of mice (Mus musculus) during lactation. The 
observation was carried out using a microscope with a X 
400 magnification. observation of necrosis is seen by the 
presence of nuclei that undergo picnosis, karyorrhexis and 
karyolysis (Table 2).
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The results of the statistical analysis in Table 2 show that 
there are significant differences (p<0.05) between the C 
group and the P1, P2, P3, P4, P5, and P6 groups. There were 
significant differences (p<0.05) between groups P1 and 
groups P2, P3, P4, P5, and P6. There was a significant 
difference (p<0.05) between P2 groups and P3, P4, and P6 
groups. There were significant differences (p<0.05) 
between groups P3 and groups P4, P5, and P6. There was 
a significant difference (p<0.05) between groups P4 and 
groups P5 and P6. 
 
 
 
 

In this study the administration of carbofuran with a dose of 
1/4 LD50 and 1/8 LD50 in the lactation mice gave a significant 
difference (p<0.05) and can increase hepatocyte necrosis in 
proportion to the increase in carbofuran dose given to the 
lactation mice (Table 2). Necrosis is an advanced stage of 
degeneration that has passed the point of no return. 
Necrosis is cell damage that causes tissue cell death while 
the individual is still alive 21. Pathogenically the occurrence 
of necrosis is a continuation of degeneration which has 
reached the point of no return 22. The level of toxicity of a 
compound in the body is caused by the period of exposure, 
method and dosage, and the level of immunity between 
individuals 23.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
FIGURE 1: Comparison of microscopic features of lactating hepatocyte degeneration of mice (Mus musculus) during 

lactation with H.E staining, X 400. Arrows indicate cell degeneration (         ).
 
In this study the administration of kebar grass to lactation 
mice that were previously given carbofuran at doses of 1/4 
LD50 and 1/8 LD50 can provide a significant difference 
(p<0.05) and can reduce mice hepatocyte necrosis (Table 
2). The reduced level of hepatocyte necrosis of mice 
produced by flavonoids is better for mice exposed using 
carbofuran at a dose of 1/8 LD50 compared to mice 
exposed using carbofuran at a dose of 1/4 LD50 due to 
lower toxicity. 
 

 
It is suspected that administration of kebar grass extract 
can restore hepatocyte function so that an increase in the 
number of cell necrosis can be prevented. There is a 
decrease in the number of hepatocyte necrosis due to the 
presence of flavonoid content in kebar grass that works by 
suppressing the formation of free radicals or ROS through 
inhibition of enzymes, metal ion chelating involved in the 
production of free radicals and reducing free radicals (free 
radicals scavengers) 24. 
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In this study the administration of ascorbic acid or vitamin 
C to the lactation mice that were previously given 
carbofuran at a dose of 1/4 LD50 and 1/8 LD50 can reduce 
mice hepatocyte necrosis even though there were no 
significant differences (Table 2). Decreased levels of mice 
hepatocyte necrosis produced by ascorbic acid are better 
for mice exposed using carbofuran at a dose of 1/8 LD50 
compared to mice exposed using carbofuran at a dose of 
1/4 LD50 due to lower toxicity. Ascorbic acid or vitamin C 
acts as an antioxidant that causes a decrease in the number 
of hepatocyte necrosis. Ascorbic acid or vitamin C works 
by donating electrons so that it can prevent the formation 
of other compounds from the oxidation process by 
releasing a carbon chain 25. 
 
Inflammation cells 
Observation of inflammation cell was carried out 
microscopically using histopathological preparations with 
HE staining from the liver of mice (Mus musculus) during 
lactation. The observation was carried out using a 
microscope with a X 400 magnification. Observation of 
inflammation cell was seen in the porta or Kiernan triangles 
(Table 2). 

The results of the statistical analysis in Table 2 show that 
there are significant differences (p<0.05) between the C 
group and the P1, P2, P3, P4, P5, and P6 groups. There were 
significant differences (p<0.05) between groups P1 and 
groups P2, P3, P4, P5, and P6. There was a significant 
difference (p<0.05) between P2 groups and P3, P4, and P6 
groups. There were significant differences (p<0.05) 
between groups P3 and groups P4, P5 and P6. There was a 
significant difference (p<0.05) between groups P4 and 
groups P5 and P6. 
 
In this study the administration of carbofuran with a dose 
of 1/4 LD50 and 1/8 LD50 in the lactation mice gave a 
significant difference (p<0.05) and can increase 
inflammation cell in the liver in proportion to the increase 
in carbofuran dose given to the lactation mice (Table 2). 
The presence of inflammatory cells in the tissue is also a 
response to injury by carbofuran in the form of membrane 
damage and necrosis. These events due to oxidative stress 
can cause cellular protein damage and cause necrosis 26. 
Inflammation cell is the body's defensive reaction to all 
forms that attack the body 27.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FIGURE 2: Comparison of microscopic images of mice hepatocyte necrosis (Mus musculus)  

during lactation with H.E staining, X 400. Arrows indicate cell necrosis (          ).
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FIGURE 3: Comparison of microscopic images of inflammation cell in the liver of lactation mice  
(Mus musculus) with H.E staining, X 400.Arrows indicate inflammation cells (          ).

 
In this study the administration of kebar grass to lactation 
mice that were previously given carbofuran at doses of 1/4 
LD50 and 1/8 LD50 can provide a significant difference (p 
<0.05) and can reduce inflammation cell in the liver of mice 
(Table 2). The level of reduction in inflammation cell in the 
liver of mice produced by retinol and tocopherol was 
better for mice exposed using carbofuran at a dose of 1/8 
LD50 compared to mice exposed using carbofuran with a 
dose of 1/4 LD50 due to lower toxicity. There is a decrease 
in the amount of inflammation cell in the liver due to the 
presence of retinol and tocopherol content in the kebar 
grass. Retinol or vitamin A as an antioxidant works by 
reacting with free radicals and free radicals become stable. 
Tocopherol or vitamin E as a non-enzymatic antioxidant 
that collaborates with oxygen to destroy Reactive Oxygen 
Species 14, 15. 
 
In this study the administration of ascorbic acid or vitamin 
C to lactation mice that were previously given carbofuran 
at doses of 1/4 LD50 and 1/8 LD50 can reduce inflammation 
cell in the liver of mice, although there were no significant 
differences (Table 2). The level of reduction in 
inflammation cell in the liver of mice produced by ascorbic 
acid is better for mice exposed using carbofuran at a dose  
 

 
of 1/8 LD50 compared to mice exposed using carbofuran at 
a dose of 1/4 LD50 due to lower toxicity. Ascorbic acid or 
vitamin C acts as an antioxidant that causes a reduction in 
the amount of inflammation cell in the liver. Ascorbic acid 
or vitamin C functions as an antioxidant because it 
effectively captures free radicals, especially ROS or 
reactive oxygen compounds 28. 
 
The administration of kebar grass extract is considered 
better than the administration of ascorbic acid or vitamins 
in treating degeneration, necrosis, and inflammation cells in 
mice during the lactation period caused by carbofuran with 
a dose of 1/4 LD50 or 1/8 LD50. This is due to the presence of 
flavonoids, retinol and tocopherol in kebar grass. 
Polyphenol compounds such as flavonoids can inhibit 
oxidation reactions through radical scavenging mechanisms 
by donating an unpaired electron in free radicals so that the 
number of free radicals is reduced 16. Retinol or vitamin A as 
an antioxidant works by reacting with free radicals and free 
radicals become stable. Tocopherol or vitamin E has 
properties that are easily oxidized so that they can protect 
other compounds from oxidation. As an antioxidant 
tocopherol can fight destructive oxygen, lipid peroxide, and 
free radicals and stop free radical chain reactions 29.
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CONCLUSSION 
The administration of kebar grass extract is better in 
dealing with degeneration, necrosis, and inflammation 
cells in mice during lactation caused by administering 
carbofuran at a dose of 1/4 LD50 or 1/8 LD50 compared 
with the provision of vitamin C. The content of flavonoids, 
retinol, tocopherol, vitamins A and vitamin E in kebar grass 
can inhibit oxidation reactions. 
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