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Abstract
 Overdose of paracetamol causes hepatotoxicity by its toxic oxidation metabolites. Shallot (Allium ascalonicum) 
is rich in phenolic compounds and showed high antioxidant properties.  An objective of this study is to evaluate the 
protective effect of A. ascalonicum against hepatotoxicity induced by paracetamol.  Thirty male mice strain IRC were 
allocated into 5 groups, 6 mice for each, group I received distilled water 0.5 ml/100 gBW as negative control, group 
II received paracetamol 0.5 g/100 gBW as positive control, group III received A. ascalonicum juice at dose of 1.0 
g./100 gBW as extract toxicity test, groups IV and V received A. ascalonicum juice at dose of 0.5 and 1.0 g/100 gBW, 
respectively for 4 days and co-treated with paracetamol 0.5 g/100 gBW for 14 days as treated groups.  All groups 
were determined serum alanine aminotransferase (ALT) and examined histological changes of liver.  Serum ALT of 
paracetamol treated group was increased in 3 times than those of the control group and was supported by high incidence 
of liver lesion.  Both groups pretreated with A. ascalonicum juice before co-treated with paracetamol showed decreasing 
of serum ALT and percentage of liver lesion.  From this study, it could be suggested that A. ascalonicum juice may be used 
for attenuation the hepatotoxicity induced by paracetamol.
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Materials and Methods
Preparation of A. ascalonicum juice
 Fresh bulbs of A. ascalonicum were purchased from 
grocery in Khon Kaen province, Thailand.  They were 
extracted by juice extractor and diluted with distilled 
water at dose of 1.0 and 2.0 g/ml for oral administration 
(0.5 ml/100 gBW of mice) (as described by Ola-Madithir 
et al., 2008).11 

Animals
 Adult male mice (aged 8 weeks old) weighing 35-40 g 
were obtained from the National Laboratory Animal Center 
of Mahidol University, Salaya, Nakornprathom Province, 
Thailand.  They were housed under a 12:12 of light-day 
cycle and at 25 ± 1°C, were fed with standard pellet diet 
and were provided with water ad libitum.  The experimental 
protocols had been approved by the Institutional Animal Ethics 
Committee, Khon Kaen University, Thailand (Reference 
No. 0514.1.12.2196)

Experiment
 Thirty male mice were distributed into 5 groups of six 
animals each. Group I received distilled water 0.5 ml/100 
gBW for 18 days as negative control, group II received 
distilled water 0.5 ml/100 gBW for 4 days and followed by 
treatment with paracetamol at dose of 50 mg/100 gBW for 
14 days as positive control (as method of Luangpirom and 
Maynoi, 2007),6 group III received A. ascalonicum juice 1 
g/100 gBW for 18 days as extract toxicity test, groups IV 
and V were pretreated with A. ascalonicum juice at doses 
of 0.5 and 1.0 g/100 gBW, respectively for 4 days and then 
co-treated with paracetamol for 14 days as treated 
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Paracetamol (acetaminophen) is safe at therapeutic 
dose, but causes liver failure in overdose by its toxic 

oxidation metabolites.9  It was reported that oxidative stress 
constitutes a major mechanism underlying the pathogenesis 
of paracetamol induced liver damage.1

 Shallot (Allium ascalonicum) is rich in phenolic 
compounds than other onion (Allium cepa). Moreover, it is 
a major source of quercetin, a fl avonol used as a nutritional 
supplement for its anti-inflammatory and antioxidant 
properties.14  Other herbs such as Hibiscus sabdariffa Linn. 
(rosselle) and Camellia sinonsis (green tea) contained high 
phenolic compounds.2,13  They also revealed protective 
effect against paracetamol induced hepatotoxicity in 
mice.9,6,10  This investigation was to evaluate the protective 
effect of A. ascalonicum juice against paracetamol induced 
hepatotoxicity in mice, which was induced by oral 
administration with paracetamol at dose of 50 mg/100 gBW 
for 14 days.  The protective effect of A. ascalonicum juice 
was assessed by serum alanine aminotransferase (ALT) 
determination and liver histological studies. ALT is mostly 
found in hepatocytes and serum ALT is a biochemical 
marker for early acute hepatic damage.3
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groups(as method of Ola-Madathir et al, 2008).11  All 
groups were gavaged daily.
Biochemical test
 At the end of experiment, blood samples were 
collected by cardiac puncture under ether anesthesia and 
serum alanine aminitransferase (ALT) was determined.

Liver histological studies
 After blood sampling, liver were removed and 
preserved in Bouin’s solution, followed by paraffi n method 
process, sectioned 5 μm in thickness and the liver sections 
were stained with Haematoxylin and Eosin (H&E). The 
histological changes of liver were observed under light 
microscope and percentages of abnormal occurrence were 
compared among groups.

Statistical analysis
 Data of serum ALT and percentage of hepatic lesion 
were expressed as the mean ± SD and were assessed 
by using One way analysis of variance (One way 
ANOVA).  Duncan’s multiple test was used to determine 
the difference among groups.  Difference were considered 
to be statistically signifi cant if P < 0.05.

Results
Alanine aminotransferase (ALT) determination
 There was no difference of serum ALT level of treated 
group with A. ascalonicum (21.1±1.76 IU/L) as compared 
with the control (20.5 ± 1.58 IU/L).  While the serum ALT of 
paracetamol treated group was signifi cantly increased (66.5 
± 1.76 IU/L) which was 3 times of the control. Interestingly, 
the groups were pretreated with A. ascalonicum juice at 
doses of 0.5 and 1.0 g/100 gBW before co-treated with 
paracetamol revealed the signifi cant decrease of serum 
ALT when compared to the paracetamol treated group 
(P < 0.05) (Figure 1).

Liver histological examination
 Histology of liver in the paracetamol-treated group 
found high occurrence of liver lesion including lymphocytic 
infi ltration (29.0 ± 4.63 %), necrosis area (39.0 ± 8.37 %) 
and microvesicular steatosis (31.84 ± 5.83 %) which was 
signifi cantly differed from the control (P < 0.05).  In the 
control and group treated with A. ascalonicum juice showed 
no different results. Interestingly, groups were pretreated 
with A. ascalonicum juice at doses of 0.5 and 1.0 g/100 gBW 
for 4 days and following by co-treated with paracetamol 
for 14 days were found the significant reduction of 
percentage of liver lesion when compared to the control 
(P < 0.05) (Table 1 and Figure 2).

Figure 1. Serum ALT of mice treated with paracetamol and A. ascalonicum juice (same alphabet = not signifi cantly different, P > 0.05; 
different alphabet = signifi cantly different, P < 0.05).
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Figure 2. Liver paraffi n section (H & E, bar = 30 μm): A, control group, showing normal architecture of hepatocyte (HC); B, paraetamol 0.5 
g/100 gBW, showing hepatic lesion including lymphocytic infi ltration (LI) and microvesicular steatosis (MV); C, paracetamol + A. ascalonicum
juice 0.5 g/100 gBW, showing lymphocytic infi ltration (LI); D, paracetamol + A.  ascalonicum juice 1.0 g/100 gBW, showing lymphocytic 
infi ltration (LI) and microvesicular steatosis (MV); CV = central vein.

Table 1. Hepatic lesion in mice treated with paracetamol and A. ascalonicum juice.

Treated group
(g/100 gBW, N=6)

Microvesicular 
steatosis (X±SD, %)

Necrosis area
(X±SD, %)

Lymphocytic infi ltration 
(X±SD, %)

Total percentage of 
hepatic lesion

0
3.26±0.97 a 1.80±1.32 a 0.83±1.30 a 5.83 a

Paracetamol 0.5
31.84±5.83 b 39.00±8.37 b 29±4.63 b 99.84 b

A. ascalonicum juice 1.0
2.91±1.28 a 1.63±1.30 a 1.01±0.91 a 5.55 a

Paracetamol 0.5+juice 0.5
22.98±3.84 c 28.12±9.43 c 17.80±6.45 c 68.90 c

Paracetamol 0.5+juice 1.0
18.43±2.05 d 16.80±12.76 d 13.00±3.84 d 48.20 d

N = number of experimental animals
same alphabet = not signifi cantly different (P > 0.05)
different alphabet = signifi cantly different (P < 0.05)

Discussion
 Serum ALT of the control group = 20.5 IU/L, while
 paracetamol treated group was increase in 3 times 
than those of the control. It was a biological marker of 
liver injury3 and was supported by 99.84 % of liver lesion 
including microvesicular steatosis, necrosis area and 
lymphatic infi ltration.  Microvesicular steatosis, in which 
small droplets are present within the hepatocytes causing by 
abnormal cellular lipid peroxidation which can be induced 
by many drugs including paracetamol.1  Lymphocytic 
infi ltration is an incidence of acute liver infl ammation.5

 Interestingly, our biochemical and histological 
results showed that pretreatment with A. ascalonicum juice 
effectively reduced paracetamol induced hepatotoxicity by 
decreasing of serum ALT and percentage of hepatic lesion.  
The previous studies were reported that A. ascalonicum

contained numerous natural phenolic compounds such as 
quercetin and fl avonoids, especially quercetin which is a 
strong antioxidant.8 They were capable to reduce level of 
reactive oxygen species(ROS) and to inhibit oxidation of 
low density lipoprotein (LDL) in serum of stretozotocin 
induced diabetic rats,4 revealed protective effect on 
cadmium induced testicular oxidation damage in rats.11

 In conclusion, our studies suggests that A. ascalonicum
juice may use for attenuation the hepatotoxicity induced 
by paracetamol.
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