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Abstract

This study was designed to evaluate the physicébgatfects of garlic oil in
hepatotoxicity induced by intubation of G@l both sex rabbits. Thirty local domestic
rabbits were used and divided randomly into thremugs each of which contain ten
animals, the % group was served as control, received no treatntieat?® group were
received carbon tetra chloride (GCat a single dose of 1.5 ml/kg/B.W orally to induc
hepatotoxicity, and the "B group received garlic oil at a dose of 1ml/kg/B.W
intraperitonealy in one hour before administratadnCCl, in a same dose and manner
like that of the # group, while the garlic oil treatment continues floree days. Liver
functions were assessed by estimating serum alannieo transferase (ALT), aspartate
amino transferase (AST), alkaline phosphatase (Alétal serum bilirubin & total
serum protein with histopathological examinationeaf72 hours of inductio The
results revealed that the use of garlic oil produsignificant reduction in the level of
these enzymes except level of total serum prot@hdlevatedland greatly reverted the
tissue of the liver to normal state, so the usegadic oil possess hepatoprotective
activity by restoring the normal hepatic functioasd potentiating the bio- defense
system of the liver against hepatotoxicity produbgdCl, administration.
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Introduction

Garlic (Allium sativum Linn) is a member of plant kingdom, Asparagales order,
Alliaceae family, and Allioideae subfamily, whick widely consumed herb in food
stuffs and medicines (1). Garlic has been propdsetlave a healing power in the
treatment of hyper tension, heavy metal poisonatigletes foot, in addition to its uses
in treatment of various diseases due to its antwbial, antitumor, hypolipidemic,
hypocholesterolemic, cholagogue, antiatherosclera@ntispasmodic, antioxidant and
immunomodulator effects (2). Garlic is among the feerbs that have a universal usage
and recognition. Its daily usage aids and suppbasbody in ways that no other herb
does, the volatile oil is an effective agent ofligaconsisting of sulphur-containing
compounds, including allicin (=S-allyl-2-propenthigphinate), allyl-methyltrisulphide,
diallyldisulphide, diallyltrisulphide, diallyltetsulphide, allylpropyldisulphide, ajoene,
2-vinyl-4H-1, 3 dithiin, and alliin, which breaks down enzymatically to allicin; with
citral, geraniol linalool and a- and b-phellandré€Bg Garlic oil is reported to increase
the secretions of digestive juices in the stomaath @id digestion; it normalizes the
peristaltic movement, help in relieving gas andetison, and as it is largely excreted
via the lungs, it is used in infections of resprgtsystem such as chronic bronchitis,
respiratory catarrh, recurreodlds and influenza. It may be helpful in the tneamt of
whooping cough and as part of a broader approaditaachitic asthma. In general it
may be used as a preventative for most infectiausditions, digestive as well as
respiratory, for the digestive tract it has beemnfb that garlic will support the
development of the natural bacterial flora whildling pathogenic organisms (3, 4).

Material and Methods

Thirty healthy, local domestic rabbits weighing $021500) g of both sexes (15
males & 15 females) were used in this study. Theyewput in the animal house of
Veterinary Medicine College in Al-Qadisiya Univeisithey were housed one per cage,
which was provided with a wire mesh floor. All ratsbwere fed standard diet and given
waterad libitum. They were divided into 3 groups as follow:

1% group: received no treatment.

2" group: received CGlat a dose of 1.5 ml/kg/B.W orally at 10 a.m. bjngsof
gastric tube. This single oral dose was found tdhgemost effect dose in producing
severe liver damage (5).

3 group: received 1ml/kg of garlic oil (Ranbaxy Ladkories Limited, India) at 9
a.m., then CGlwas given after one hour i.e. at 10 a.m. in theesdose and manner of
the 2 group. The treatment with garlic oil continues tlaree days, we double the dose
used by (6) in rats.

The effects of CGland garlic oil were tested after 72 hours fronucttbn of acute
liver failure by CC}, on the basis of biochemical analysis of liver diimns and
histopathological studies of the liver. Blood saesgplvere obtained from the heart of 5
animals from each group, left stand in serum tibe80 minutes to be coagulated, then
centrifuged at 2500 rpm for 15 minutes, & then Heparated serum transferred to
another tubes for determination the following pastars:

1. AST estimation: a common colorimetric procedureghis method of Reitman and

Frankle(7).



2. ALT estimation: the colorimetric ALT procedure is@the method of Reitman and

Frankle & is similar to the AST procedure (7).

3. ALP estimation: the method devised by Bowers andCbtob, which allows

calculation of ALP activity basing on the molar atygivity of P-nitrophenol (8).

4. Total serum bilirubin: Jendrassik-Grof method wasdito determine  total serum

bilirubin (8).

5. Total serum protein: Biuret method was used tordates total serum protein (8).
Preparation method of liver sections.

At the end of experiment, the rabbits were subgedt liver resection under
chloroform anesthesia. The abdomen was opened widéne incision & the liver
isolated & then put in formalin 10% for sectionirsggined with haematoxylin and eosin
& subjected to histopathological examination.

Statistical analysis.

Data were expressed as mean * standard errorficagiie between groups was
determined by Complete Random Design, p<0.05 waed uss a criterion for
significance (9).

Results
The results revealed that®2jroup had a significant elevation (p<0.05) in léneels
of serum AST, ALT, ALP, & Total serum bilirubin &gnificant reduction (p<0.05) in
the level of total serum protein compared to tfe&13™ groups, In another side the
results of the 8 group revealed that the values of serum ALT, ASLP, & Total
serum bilirubin decreased significantly, while tredue of total serum protein increase
significantly in comparison with thé'2group, (Table 1).

Table (1) The serum ALT, AST, ALP, Total serum bilrubin (T.S.B.), Total serum
protein (T.S.P.)levels (mean * standard error) of the studied group

roups 15t 2nd 3rd
Paramete
ALT (U/ L) 27.765.01 a 113.42+4.67 b 45.97+6.79 ¢
AST (U/L) 24.84+4.91 a 120.11+2.22 b 65.43+5.33 ¢c
ALP (U/L) 41.27+8.57 a 196.72+7.89 b 83.771591 c
T.S.B (umol/L) 10.98+6.53 a 21.114431 b 11.44+2.72 c
T.SP(g/L) 53.72+3.36 a 43.51+1.89 b 49.11+2.22 ¢
The different letters refer to significant differences between the groups (P< 0.05)
1%'= control
2"=ccl,

3 =Garlic oil + CCl,

In addition Histopathological examination of the liver sectiarfsthe 2¢ group
showed severe congestion, fatty change, severeoballg degeneration and necrosis of
the portal area (Figure 2) in comparison with ndrlivar of the ' group (Figure 1). In
other hand treatment with garlic oil in th& group reduced morphological changes
produced by CGland greatly reverted the microanatomy of the lteenormal (Figure:

3, 4).



Figure (1) the normal liver tissue of the control goup showing normal hepatocytes,
H&E staining, (10 X)

Figure (2) CCl4 treated liver revealed severe congton, fatty change, severe
ballooning degeneration and necrosis of the portarea, H&E staining, (10X)
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appear, H&E staining, (40X)

Discussion

The results of the™ group had a significant elevation (p<0.05) in lineels of the
ALT, AST, ALP and TSB and & significant reductiop<0.05) in the level ofr.s.p
compared to the®1& 3" groups, and this may return to the treatment @ik, which
is considered as a potent hepatotoxic agent, agkthnzymes are highly sensitive to
liver injury & they are released in significant aquiéies in the serum after any oxidative
stress performed on the liver (10). In addition significant increase (p<0.05) in total
serum bilirubin also may be due to treatment wi@l, Qvhich can rapidly produce lipid
peroxidation of hepatocytes membranes by the acfidree radicals (11) and the action
of CCl, in diminish of antioxidant enzymes activities whi@act as free radical
scavengers (12). Serum ALP also increased signtficéor the hepatocellular injury &
cholestasis so large quantities of this enzyme weleased (13). The reduction in the
level of T.s.P inthe 2 group indicated the effect of CCbn liver functions because
protein fractions are synthesized in the liver ¢h)s result is in agreement with (14)
who found significant decrease in serum proteirl&min in ethanol administered rats.

These results supported by (15) who indicated ¢hednic alcohol (used as toxic
substance as CgJlintake lead to many cellular and tissue abnommalisuch as
alteration in liver enzymes (ALT, AST, & ALP) whiclindicated the increase
permeability, damage, and / necrosis of hepatocytes

In another side the results of thé@ Group revealed that the values of serum ALT,
AST, ALP & Total serum bilirubin decreased sigrgfitly, while there was a
significant elevation in the level of total serunotein in comparison with thé“?group,
this may be due to treatment with garlic oil whprleserve the structural integrity of the
liver from the toxic effects (1), so the signifitasecrease in these enzymes indicated
antihepatotoxic effect of this oil because it camdasulfur compounds which are good
antioxidants & hypolipidemic agents (16), in adalitithe garlic poly sulfides in the oil
can react with thiol groups of enzymes and othecromaolecules in the body and
regulate their actions (2), also garlic oil carm@hate electrophilic intermediates and
free radicals through conjugation and reductiorctieas, therefore it protect the liver
from toxic doses of different toxic substances (17)

In the current study, significant increase in tsium protein level in thé®3roup
indicate the ability of garlic oil to stimulate thhegeneration of hepatic tissue which
increase protein synthesis in damaged liver anddugthe functional status of the
liver cells (1).

Histopathological examination of the liver sectiafishe 29 group compared to the
control may be return to the hepatotoxic effect€@l, which are largely com from its
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active metabolites, trichloromethyl radical. Thesetivated radicals bind to
micromolecules and reduce lipids peroxidative degtian of polyunsaturated fatty
acids (18), this leads to the formation of lipidgpedes which in turn gives products
like malonylaldehyde that cause damage to membrét®s This lipid peroxidative
degradation of biomembranes is one of the mainesao$ hepatotoxicity by C¢I&
this is evidenced by a rise in the serum markeymes, this result is agree with the
results found by (20)

Treatment with garlic oil in the®group reduced morphological changes produced
by CCl, and greatly reverted the microanatomy of the liseemormal which can be
explained by containing of garlic oil certain commpds such as germanium and
selenium that play an important role in normalizitigg oxygen utilization in the
cells(1).

For this garlic oil lowered the high levels of livenzymes especially ALP, also
garlic oil may have protective effects against divajury through restoration of
glutathione level & enhancement the activitiesmfaidant enzymes (21).

In conclusion, CGl significantly impairs the antioxidant defense swstand in
consequence may lead to significant increase idabixie stress mainly in the liver,
garlic oil can influence on normalization of cedulmetabolism and functions by its
powerful antioxidant effect against oxidative damagused by CGl
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