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Abstract 

The s r d y  was designed to evaluate the possible hepatoprotective activity of the pretreatment with aqueolcs extract of the 
leaves of Hyptis suaveolens on acetaminophen induced hepatotoxicity in rabbits. Albumin, total protein, total globulin, 
alanine transamirzase aspertate transaminuse and catalase in the blood plasma and liver were assayed as biochemical 
markers of hepatotoxicity and possible associated oxidative stress. Plasma and total liver proteins, albumin. globulin 
concentrarions were determined using standard spectrophotometric methods also the activities of alanine tmnsaminase, 
aspertare transaminuse and catalase in the plasma and liver homogenates were determined by standard rechniques. m e  
maker enzymes show significant elevation in acetaminophen treated animals; these were significantly reduced toward an 
almost nonnal level in animals pretreated with aqueous extract of the leaves of Hyptis suaveolens. The reduction was 
observed for the concenhations of total protein and albumin. This showed that aqueous extract of the leaves of Hyptis 
suaveolens in addition to many of its numerous reported bioactivig probably possesses heparoprotective potentials on 
ace taminaphen induced liver damage. 
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Introduction 

Hyptis suaveolens has been reported to be widely distributed 
in the tropics1, northeast 1ndia2 and a native of Neotropics. 
Hyptis suaveolens is commonly used Nigeria traditional 
medicinal practices for the treatment of respiratory tract 
infections, colds, pain, fever, cramps and skin diseases3. The 
essential oils isolated from the leaves have been found to 
possess antifungal 2s4.5, antiba~terial~.~.', and anticonvulsant 
activities The plant is also used as an appetizing agent, to 
combat indigestion, stomach pain, nausea and infection of 
the gall b~adde?'.~. Ln the present study s the possible 
hepatoprotective potentials of the aqueous extract of the 
leaves of Hypris suaveolens was investigated. 

Material and Methods 
Plant collection: Fresh leaves of Hyptis suaveolens were 
collected (in the month of September) from Hezekiab 
Oluwasami road (Road 7 area) Ile-Ife Nigeria The leaves 
were identified and authenticated by Dr F. A. Oloyede from 
the Department of Botany, Obafemi Awolowo University, 
Ile-Ife, Nigeria. 

Preparation of the Extract: The leaves of Hyptis 
suaveolens were air dried for 15 days after which they were 
grounded to fine powder. Fifty (50) g of the fine powder was 
suspended in 5001111 of distilled water; this was stirred 
mechanically for 4 hours at room temperature for 3 
consecutive days. The suspension was filtered with a muslin 
cloth and the fdtrate was ftutber concentrated in a water bath 
by boiling for lhour at 100°C. This was later freeze dried at 
Central Science Laboratory Obafemi Awolowo University, 
ne-Ife, Nigeria. 

Animal: Twenty wiener, all male rabbits (0.6 - 0.9 Kg) were 
procured from the Obafemi Awolowo University School 
f m .  The rabbits were fed with concentrates purchased from 
Adedeji Feed Mills, Ile-Ife and clean water throughout the 
experiment. T h e  rabbits underwent a two weeks 
acclimatization period and were later randomly distributed 
into 4 treatment groups of five animals each as follows: 
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The group 1 (control group) received 0.9% normal saline (2 
mVkg body weight), The rabbits in groups II, ITI, lV 
received toxic dose of acetaminophen 1000 mgkg orally 
using a cannula ad lib. The rabbits in groups III and IV were 
pre-treated with the plant leaves extract and vitamin C 
respectively at the dose of 200mgtkg body weight. The 
animals were treated for 4 weeks (3 times per week). At the 
end of the treatment period the animals were sacrificed. The 
blood were collected and the liver samples were obtained 
from each of the animal 

Preparation of Blood Plasma: The blood samples collected 
in heparinzed bottles was centrifuged at 3000 rpm for 
IOminutes in @crofield table centrifuge (Model 800D) at 
room temperature. Supernatants were collected into sterile 
sample bottles, labeled and kept in the deep freezer for 
further analyses. 

Total Globulin: Total globulin was calculated as the 
difference between total protein and albumin: 
Total globulin =Total Protein (gldL) - Albumin (gldL) 

Determination of Alanine Transaminase: The assay of 
alanine transaminase (ALT) in the blood and liver 
homogenates was performed as described by Reitman and 
r rank el" 

Determination of Aspertate Transaminase: The assay of 
aspertate transaminase (AST) in the blood and liver 
homogenates was performed as described by Reitman and 
 ranke el'^. 

Determination of Catalase Activity: Catalase activity was 
assayed in the blood and liver homogenate by the method of 
~laiborne''. 

Preparation of Liver Homogenates: One gram each of liver Statistical Analysis: A11 the values were represented as 
was homogenized separately in 10 ml of 100 mM phosphate mean &standard deviation. These data were analyzed and the 
buffer ( pH 7.4) and centrifuged at 12000 rpm for 30 group means were compared using the Student t - test. A 
minutes. Supernatants were collected into clean sterile probability of p< 0.05 was considered as si@~cant. 
bottles, labeled and kept in the deep freezer for further 
~inalyses. Results and Discussion 

Biochemical Investigation: Determination of Total Tables 1, 2 and 3 show the comparison of the mean 

Protein: The most commonly used method for total protein concentration/activity (+ SD) of the total protein, albumin, 

determination is based on biuret reaction", this was adopted total globulin, alanine transaminase, aspertate transaminase 

for this study. and catalase between the controls versus acetaminophen 
only treated goup; the controls versus acetaminophen plus 

Determination of Albumin: The bromocresol purple (BCP) extract pre-treated group, and the controls versus 

method for albumin determination used in this study is a acetaminophen plus vitamin C pre-treated group 

modiGcation of Pinnel and  ort than". respectively. 

Table-1 
Comparisons of the Mean * SD of Total protein, Albumin, Globulin, ALT, AST and Catalase between 

the Acetaminophen only treated group and the controls 

Parameters 

Total protein (Liver) 
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Total protein (Plasma) 

Albumin(Liver) 

Albumin (Plasma) 

Globulin(Liver) 

Globulin (Plasma) 

ALT (Liver) 

ALT (Plasma) 

AST (Liver) 

AST (Plasma) 

Catalase (Liver) 

Catalase (Plasma) 

Controls 
N = 5  

3.08 + 0.1 1 

N = No. of animals in each group ALT = Alanine aminotransferase AST = Aspertate aminotransferase 

8.70 + 1.56 

0.86 + 0.38 

1.18 -C 0.39 

2.22 i 0.27 

7.52 + 1.17 

0.1 1 + 0.025 

0.02 ~k 0.01 

0.14 + 0.21 

0.09 + 0.70 

4.73 + 0.41 

6.13 + 0.77 

Acetaminophen Only 
N = 5  

1.52 + 0.26 

4.36 -+ 0.43 

0.36 + 0.46 

0.43 + 0.16 

1.16 + 0.20 

3.93 + 0.27 

0.14 -+ 0.019 

0.04 + 0.02 

0.32 -+ 0.15 

0.14 + 0.21 

4.09 + 0.15 ----- 
8.74 & 0.21 

T 

12.356 

P 

P < 0.001 

5.997 

1.874 

3.978 

7.054 

6.685 

2.136 

2.000 

1.560 

0.153 

3.278 

3.274 

P < 0.001 

P < 0.05 

P < 0.01 

P < 0.001 

P < 0.001 

P < 0.05 

P < 0.05 

P < 0.05 

NS 

P < 0.001 

P < 0.001 
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Table-2 
Comparisons of the Mean * SD of Total protein, Albumin, Globulin, ALT AST and Catalase between 

the Acetaminophen + Extract treated group and the controls 

N = NO. of animals in each group ALT = Alanine aininotransferase AST = Aspertate aminotransferase 
Table-3 

Comparisons of the Mean * SD of Total protein, Albumin, Globulin, ALT AST and Catalase between 

N = No. of animals in each group ALT = Alanine aminotransferase AST = Aspertate aminotransferase 

Liver is the key organ in metabolism, detoxification and aqueous extract of the leaves of the plant in this study. 
secretary function in the body. It also regulates important Additionally vitamin C, a well established antioxidant 
metabolic functions. Hepatic damage is therefore associated vitamin was used as positive control. The investigation 
with the distortion of all of these functions. The present revealed that the aqueous extract of Hyptis suaveolens 
study was conducted to investigate the possible probably possesses protective effect on hepatotoxicity and 
hepatoprotective effect of the aqueous extract of the leaves of oxidative stress induced by acetaminophen. Standard indices 
Hypris suaveolens on acetaminophen induced toxicity and of hepatotoxicity and oxidative stress namely albumin, total 
oxidative stress in rabbits. The local traditional medicinal protein, total globulin, alanine transaminase, aspertate 
practices in this part of the world use water as solvent for transaminase, and catalase in both plasma and the liver were 
extraction of the plant; this informed the use of crude assayed. 
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In this study the albumin and total protein concentration in 
both the plasma and liver homogenate decrease significantly 
in the acetaminophen only treated animals when compare 
with the control. This is not unexpected, since 
acetaminophen is a well established hepatotoxin which 
decreases synthesis of albumin and total protein, being 
normally associated with liver pathology. 

Albumin is a single polypeptide chain. It is synthesized in 
Liver where it amounts to 60% of hepatic protein synthesis 
though less than one a third of hepatocytes appear to 
synthesize albumin at any one time. In any f o m  of 
hepatocellular damage, there is an increase in the plasma 
acute phase proteins and a fall i n  the plasma concentration of 
albumin14. The finding in this study is consistence with this. 
Albumin here is used to assess the synthesizing function of 
the liver and both total protein and albumin may also be used 
for the estimation of nutritional status of the subjects. 
Similarly, ALT is an enzyme located in the liver cells and 
leak out to make their way into the blood plasma when liver 
cells are injured. Elevations in the activities of ALT and AST 
in rabbits treated with toxic dose of acetaminophen have 
been demonstrated and have proven to be sensitive indices of 
hepatotoxicity and oxidative stress 15. The ALT is thought to 
be a more specific indicator of liver inflammation. The 
increased level of ALT in the blood plasma during liver 
damage should lead to a corresponding decrease in ALT 
activity in hepatocytes. This is also consistence with the 
results obtained in this study 

Catalase activity though not significantly different in the 
liver, it is however significantly elevated in the blood of the 
animals suggesting acetaminophen induces oxidative stress. 
Table 2 also shows that the decrease concentration of total 
protein and albumin in both the liver and blood between the 
control and acetaminophen only were sigmficantly reversed 
in the exmct pretreated animals . 

Consequently It is probable that the aqueous extract of the 
leaves of Hypris suaveolens protects liver tissues against 
oxidative damages and acetaminophen induced toxicity. 
Further works are needed to fully characterize the active 
principles present in the plant and to elucidate the possible 
mode of action of these active principles. 
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