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ABSTRACT

Where there is liver injury, by any cause, ther rarmerous apoptotic cells whigffluence the metabolic function of
the liver. Soy isoflavone is known to have an dftbat inhibits apoptotic cells in follicles andtesblast. The aim of
this study is to evaluate whether soy has an gutpitic effect on CCl4induced liver injury in micEhis study used
30 eight- to 10-week-old male DDY mice, dividedairgix groups. Group | acted as positive controtj eaeceived
standard pellets with injury induced by 0.2 ml €@ér oral intake, for 3 weeks. Group Il, the negatontrol,
received only standard pellets. Groups 1lI-VI reeei standard pellets treated soybean extract a6 1§, 218.4 mg,
291.2 mg and 364 mg per day respectively, admaiedr orally for 3 weeks and then received0, 2 ml.@&r oral
intake for the inducement of injury. After 4 dayf€€ls,-induced intake the effect of the soybean extnad evaluated
using histochemistry evaluation TUNEL (Terminal ggoucleotidyl Transferase-mediated dUTP Nick Entbélang).
The identification and quantification of the apdftaells in the mouse liver tissue were done udigigt microscopy,
and the TUNEL immunohistochemical examination rsssihowed that the number of cells undergoing asipin the
group treated by soybean extract was less thare thoshe group that was not treated. EnhancememN®VA
analysis between the groups showed a significdference at p <0.05. The results showed that tya@rsatment when
administrated orally, could significantly prevehetdevelopment of apoptotic cells in liver injury.
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INTRODUCTION

In both acute and chronic liver disease, there are
numerous apoptotic processes, occurring in cases
where liver disease is caused by viral or autoimenun
hepatitis, cholestatic disease, liver disorders tue
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forms of disruption to the liver can lead to the
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destruction of hepatocytes. Liver failure occurs MATERIAL AND METHODS

when there is a decline in hepatocyte function Wwhic Subjects of Research

leads to the liver no longer being able to complete The subjects were 30 eight- to 10-week-old male
metabolic and synthesis functidis Induction of DDY strain mice. The mice were allowed to adapt to
liver injury by CCI4 administration resulted in the laboratory environment for seven days. Then the
changes similar to the changes that occur in liver mice were divided into six treatment groups. Group
tissue injury due to various abnormalifiés | was given no soy extract, and only fed pelletgl of

In a study undertaken in several previous g/day, given a drink of water and 0.2 ml of CCl4.
investigations, it was found that there are a large Group Il was given no soy extract, only fed pellets
number of hepatocytes undergoing apoptosis in of 4 g/day, given a drink of water and not given
acute liver injury due to CCl4 administration in CCl4. Groups IlI-IV were given soy extract orally a
mice. Apoptotic cells can be identified and codnte 145.6 mg/day, 218.4 mg/day, 291.2 mg/day and 364
using light microscopy or electron microscopy, in mg/day respectively, in addition to being fed pslle
situ immunohistochemical labelling of nuclear DNA 4 g /day, drinks of water and being given 0.2 ml
fragmentation, flow cytometry, and DNA gel CCl4.

electrophoresfs'?, After soy extract administration for three weeks t
Soybeans and soybean products are rich inmice were given 0.2 ml of CCl4 orally for four days
phytoestrogen isoflavone such as genistein, dajdzen Samples were collected from the livers of the mice
and glycitein. Results from research at the Nationa postmortem and TUNEL and immunohistochemical
Soybean Research Laboratory of The Soy/Swine examinations of the liver tissue were done using a
Nutrition Research Programme,at the University of light microscope, to count the number of apoptotic
lllinois in 1999, show that daidzein and genistaia cells.

the types of phytoestrogens contained in soy which Soybean Extraction

demonstrate the ability to reduce apoptosis. The The soybeans were processed in the laboratory, and
capability of daidzein is shown to be ten times were first boiled for 15 minutes and then driecain
greater than that of genistein. Both can potentiall heating apparatus at 40°C for two days to reduee th
improve the survival of follicles, which leads ta a  water content of the composition without damaging
increase in follicle siZ&14 the nutrients contained in them. Then the dried
Research conducted by Kwang Sik &uhl in 2003 soybeans were ground to the consistency of flour.
also concluded that soy isoflavones are proven to The soybean flour was then dissolved in water with
inhibit apoptosis in cells where osteoblast is a volume ratio of water to soybean flour adapted fo
present’. However to date there is no information each treatment group.

regarding the effect of soy on liver cell apoptasis  Minimum effective concentration of soy as a food
liver injury, which can be used as an indicator of supplement in humans is 0.8 g/kg/day, so the needs
hepatocyte survival. of an adult with a body weight of 70 kg is 0.8 x=0

In this study, we administered soy extract to 56 g/day which is comparable to 0.05% of totaldail
measure its effect on liver tissue damage due to calorific intake. For the purposes of this studye t
CCl4 administration in laboratory mice. The ratio was converted for mice according to the Paget
parameters measured were the number of apoptoticand Barnes conversion table. Thus, 0.0026 x 56 =
cells, to assess the effect of soy on the prevertio  0.1456 g/day or 145.6 mg/day was established as the
apoptosis in liver tissue. The hypothesis was ithat minimal effective concentration (Level 1). Level 2
the treatment group where soy extract was was set as 1.5 x 145.6 mg = 218.4 mg/day, Level 3
administered, the number of apoptotic cells would as 2 x 145.6 mg = 291.2 mg /day and Leveldas 2.5 x
be less than the group which had not been given soyl145.6 mg = 364 mg/day.

extract.
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Carbon tetra chloride at 37C. Following this incubation, samples had
The CCIl4 dose recommended by Djamal et al to another PBS wash before adding anti-fluorescein-
affect changes at the tissue level is 0.2ml (edenta  POD and incubation (this time for 30 minutes at
to 16.47mg CCIl4 in solution) to be administered 37°C). Another washPBS took place, and DAB
orally'®, substrate was added before a final incubation gerio
TUNEL Immunohistochemical examination of 5-20 minutes, RT. A final wash with PBS
The method to detect cells undergoing apoptosis canoccurred and then samples were washed with water
be based on measuring the characteristics ofbefore providing a counter stain. Samples receaved
apoptosis; one of which is the occurrence of DNA further wash with water and were patted dry, dipped
fragmentation. A common method used to detect into absolute alcohol to clear, and dried. Closing
DNA fragmentation is enzymatically by using the preparations were made with entelan and silicone
TUNEL method (terminal deoxynucleotidyl cover slips. The samples were then observed and
transferase-mediated dUTP Nick End Labelling). apoptotic cells (now brown) were counted using
The TUNEL reagent consists of terminal transferase light microscopy.

enzyme at a charge recognised at 3'OH ends (nickData analysis

end) generated by DNA fragmentation and Data analysis was performed using an ANOVA
fluorescein-dUTP to make the 3'OH end visible, (Analysis of Variance) parametric test.

where results can be observed using fluorescent

microscopy, flow cytometry or light microscopy. RESULTS AND DISCUSSION

This research used a light microscope to measurelmmunohistochemical examination of TUNEL
apoptotic cells in comparison with non-apoptotic The results of the histopathologic observationsfro
cells invisual field observations, used the double- Groups lll to VI, who were given soy extract with
staining method with TUNEL reagent and Giemsa. four levels of variation in administration at 145.6
TUNEL detects only apoptotic cells and produces a mg/day, 218.4 mg/day, 291.2 m/day and 364
brown color, while Giemsa is used to detect non- mg/day, and were administered0.2ml CCl4, display
apoptotic cells and provides a purplish-blue color.  a microscopic picture similar to that of Group I,
The following is a description of the procedure which was the normal liver tissue of mice without
undertaken. Firsta slide containing polylisine and treatment (Figure No.1). In general, GroupsllI-VI,
tissue incision was placed in a 56°60oven for 15 where observed with a magnification of 40X,
minutes. Then deparafinizing preparations were showed no visible signs of brown spots which signal
made with xylene (3 times each for 3 minutes). the immunohistochemical staining of apoptosis
Nextthe rehydration aspect was added, using 100%(Figure No.2). In the 400X magnification, there is
ethanol, 95% ethanol and 70% ethanol, as well asthe visible presence of apoptosis, however with a
rehydration preparations with sterile distilled arat  very little amount (Figure No.3).

and endogenous POD inactivation by H202: water This result is very different from the histopathgito

(aspect ratio 1:9) for 5-10 minutes. Next samples observation in Group | (where CCl4was
were washed in a PBS solution, with protease addedadministered without giving the soy extract), where
before incubation for 30 minutes at 37°C where at 40X magnification in TUNEL

samples were covered with tin foil. Following immunohistochemical staining, there are many
incubation, samples were washed again with PBS brown spots in the pherycentral area, indicatirgy th
and a permeabilising incision was made (with 2 number of cells undergoing apoptosis (Figure No.4).
minutes on ice), and 50 mL TUNEL labelling mix From the existence of the same histopathologic
(consisting of 5 mL deoxynucleotydil terminal results between Groups IlI-VI, with Group Il as the
transferase enzyme and fluorescein-dUTP 45 mL) negative control of apoptosis, a real difference in
was used in drops, before incubation for 60 minutes appearance is shown in histopathologic observations
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of Group |, which was the positive control of against liver damage, with its ability to prevestlic
apoptosis. From this it can be deduced that the apoptosis in liver injury circumstances. This is
provision soy extract successfully prevented cell consistent with results of previous studies which
apoptosis in the damaged liver tissue of mice (&her have stated that the content of is flavones inrsay
damage was induced by the administration of CCl4). reduce oxidative stress levels, and increase the
Statistical Analysis production of nitric oxide (NO) as an anti-apop$osi
The results of the ANOVA test, with 95% by increasing the expression of nitric oxide syastha
confidence level in the results, indicate that the (NOS) and the production of TNdk- where by
number of apoptotic cells in the group fed soy inhibiting the extrinsic pathway initiation there a
extract, are less than those in groups not givgn so limiting of the occurrence of apoptosis’. This
extract, in the liver tissue of mice where injuvgs result is also in accordance with previous research
induced by CCl4, with p <0.001 (Table No.1). These which states that the content of phytoestrogens in
results demonstrate that the administration of soy soy may also stimulate the production of anti-
extract can prevent the occurrence of apoptotis cel apoptotic proteins of the Bcl-2 class, so it caspal

in injured liver tissue in mice. inhibit the initiation of the apoptotic processdbgh

In this study both the histopathologic observations the intrinsic pathway (mitochondrial pathw&y)
and statistical analyses have proven that the The ability of soy to inhibit the initiation of biotthe
administration of soy extract at particular leveais extrinsic and intrinsic apoptotic processes in
prevent liver cell apoptosis in mouse liver tissue pathways in hepatocytes is what ultimately could
where injury is induced by CCI4. This may imply play a role in improving survival in conditions &
that the administration of soy can provide protacti  state of liver injury.

Table No.1: The difference of the amount of apoptat cell in liver injury induced by CCl4 between the
control group and soy treatment groups

Number of apoptotic cell
S.No Group Mean(SD) Median P valu@
1 Group | 76.20(43.01) 92.00(0-104)
2 Group IlI 2.20(0,83) 2.00(1.00-3,00)
3 Group IV 2.20(1.48) 2.00(0.00-4.00) <0,001
4 Group V 2.20(0.84) 2.00(1.00-3.00)
5 Group VI 2.20(0.71) 2.00(1.00-3.00)

ANOVA: Analysis of Variants
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Figure No.1: Results of immunohistochemical TUNEL xamination of Group Il (negative control
apoptosis). No visible signs of apoptosis (brown @as)

Figure No.2: Results of immunohistochemical TUNEL xamination in Groups Il1-VI,
looking the same as Group Il who did not show signsf apoptosis (brown areas)
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Figure No.3: Immunohistochemical examination of lier tissue by TUNEL in treatment
group with 400X magnification. It appears that there is only one cell undergoing apoptosis

Figure No.4: Results of immunohistochemical TUNEL xamination of Group | which is a positive
control of apoptosis. There are many brown areas olicating the number of cells undergoing apoptosis

CONCLUSION Sciences Center Laboratory, the UGM Parasitology
From this study it can be concluded that and Tropical Medicine Laboratory, and the
administration of soy within a given range of level ~ UNISBA Biomedical Laboratory Faculty of
is able to prevent the occurrence of apoptoticscell Medicine.
in injured liver tissue.
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