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The effect of aqueous leaf extract of Ocimum gratissimum was investigated in rat models of liver injury 
induced by carbon tetrachloride (CCl4). Treatment of separate groups of rats with 2.5 ml/kg body weight 
of 5, 10 and 15% aqueous extracts of O. gratissimum for 3 weeks after establishment of CCl4 induced 
liver damage, resulted in significantly (p < 0.05) less hepatotoxicity than with CCl4 alone, as measured 
by serum alkaline phosphatase (ALP), alanine aminotransferase (ALT) and aspartate aminotransferase 
(AST) activities. For serum alanine aminotransferase, activity decreased from 68.95 ± 21.38 U/l to 35.77 
± 1.48 U/l, while for aspartate aminotransferase, activity level decreased from 165.65 ± 17.75 to 110.10 ± 
3.05 U/l and for alkaline phosphatase, activity level decreased from 364.65 ± 37.75 to 212.74 ± 15.27 U/l. 
The reduction though not statistically significant (p < 0.05) was dose dependent. Histopathological 
findings also suggest that treatment with aqueous extracts of O. gratissimum after establishment of 
CCl4-induced liver damage significantly reduced and even reversed the liver damage in the rats. The 
results of the study indicate that O. gratissimum might be an effective plant hepatoprotector in the diet 
of patients with hepatopathies. 
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INTRODUCTION 
 
The use of herbal products for medicinal benefits has an 
important role in nearly every culture on earth. Herbal 
medicine was practised by the ancient people of Asia, 
Europe and the Americas (Wargovish et al., 2001). Over 
50% of all modern clinical drugs are of natural product 
origin and natural products play an important role in drug 
development programmes. Many natural and artificial 
agents possessing anti-oxidative properties have been 
proposed to prevent and treat hepatopathies induced by 
oxidative stress (Lieber, 1997; Cervinkova and Drahota, 
1998). There is increasing evidence for the hepato-
protective role of hydroxyl and polyhydroxy-organic   
compounds particularly from vegetables, fruits and some  
 
 
 
*Corresponding author. E -mail: kokoeteekpo@yahoo.com. Tel: 
+2348056174860. 

herbs (Bass, 1999). Ocimum gratissimum is a widely 
used local plant in Nigeria for both nutritional and 
therapeutic purposes. Mostly a weed of roadsides and 
wasteland, but is also important in pastures. It is not a 
problem in cultivation. It prefers moist and fertile soils 
during growth, but will tolerate drought after flowering. O. 
gratissimum in the coastal areas of Nigeria is used in the 
treatment of epilepsy (Osifor, 1992), high fever (Oliver, 
1980) and diarrhoea (Oliver, 1980; Sofowora, 1993), 
whilst in the savannah areas, decoctions of the leaves 
are used to treat mental illness (Abdulrahman, 1992). 
The whole plant is used as an antibacterial agent 
throughout West Africa (Iwu, 1993). Oboh (2004) 
reported the antioxidant and antimicrobial properties of O. 
gratissimum. The extracts of O. gratissimum exhibited 
antibacterial activity (Oforkansi et al., 2003). The liver is 
the key of metabolism, secretion and excretion and it is 
continuously   and   variedly    exposed   to    xenobiotics,  
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environmental pollutants and chemotherapeutic agents 
because of its strategic location in the body. Liver 
diseases are a world wide problem. Conventional drugs 
used in the treatment of liver diseases are sometimes 
inadequate and can have serious adverse effects. It is 
therefore necessary to search for alternative drugs for the 
treatment of liver diseases to replace currently used 
drugs of doubtful efficacy and safety. In this study, we 
report the effects of aqueous leaf extracts of O. 
gratissimum on carbon tetrachloride-induced liver 
damage in rats.    
 
 
MATERIALS AND METHODS 
 
Animals 
 
Male Wister albino rats (100 – 150 g) of about three months old 
bred in the animal house of Biochemistry Department, University of 
Port Harcourt were used in this study. The animals were randomly 
selected and kept in 6 groups of three animals per group. Each 
group was caged separately. All animals were fed with commercial 
rat feed and distilled water ad libitum. The cages were cleaned daily 
and food and water changed daily. The animals were allowed to 
acclimatise for two weeks. 
 
 
Chemicals 
 
All chemicals used in the study were of analytical reagent grade. 
 
 
Preparation of aqueous extract 
 
The leaves of O. gratissimum were collected from Sagbama in 
Bayelsa State of Nigeria and were identified at the Department of 
Plant Science and Biotechnology, University of Port Harcourt, 
Nigeria. 

The leaves were sun dried, pulverized and sieved. A 25 g portion 
of the powdered leaf was weighed out and mixed with 250 ml of 
distilled water. The mixture was shaken and kept on the laboratory 
bench for 24 h before filtering. The filtrate was evaporated to 
dryness at room temperature in a rotary evaporator. From the stock 
of scent leaf extract, 5, 10 and 15% (w/v) solutions were prepared. 
  
 
Carbon tetrachloride model for evaluation of antihepatotoxic 
activity 
 
The CCl4 model described by Obi et al. (1998), was used for 
scheduling the dose regimen. 0.5 ml/kg intraperitoneally of carbon 
tetrachloride diluted in vegetable oil (1:1) was employed for 
inducing liver damage.  
 
 
Experimental procedure 
 
The animals were assigned to one of six groups each of not less 
than three rats per group. Group I which served as control group 
was not treated with CCl4, Group II received vegetable oil 0.5 ml/kg 
intraperitoneally, Group III received CCl4: vegetable oil (1:1) 0.5 
ml/kg intraperitoneally, Group IV received CCl4: vegetable oil (1:1) 
0.5 ml/kg + 5% O. gratissimum 2.5 ml/kg. Group V received CCl4: 
vegetable oil (1:1) 0.5 ml/kg + 10% O. gratissimum 2.5 ml/kg, while 
Group VI received CCl4: vegetable oil (1:1) 0.5 ml/kg + 15% O. 
gratissimum 2.5 ml/kg. At the end of treatment, once daily for 7, 14  
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and 21 days respectively, blood samples were collected by direct 
cardiac puncture and the serum seperated. The liver was received 
and part of the right lope was sliced, fixed in 10% buffered 
formaldehyde solution and used for histological examination. 
 
 
Assessment of liver function 
 
Biochemical analysis of the serum enzymes for aspartate amino-
transferase (AST) and alanine aminotransferase (ALT) was by the 
method of Reitman and Frankel, 1957. Alkaline phosphatase (ALP) 
was assayed according to the method of REC (1972). 
 
 
Statistical analysis 
 
Results of the biochemical estimations are reported as Mean ± SD. 
Statistical analysis was performed using students t-test and P � 
0.05 being considered statistically significant.  
 
 
RESULTS 
 
There was a significant (p � 0.05) increase in the level of 
serum aminotransferase and alkaline phosphatise acti-
vities in the CCL4 treated rats when compared with the 
normal (control) rats (Table 1). 

The intraperitoneal administration of CCl4 to experi-
mental animals brought about markedly increased serum 
aminotransferase and alkaline phosphatase activities 
(used for assessing liver function) in rats treated with 
CCl4 only and with significantly lower activities of these 
enzymes in rats additionally treated with different doses 
(5, 10 and 15%) of O. gratissimum extract. The  reduction 
of the ALT, AST and ALP activities by O. gratissimum 
extract was dose dependent though not statistically   
significant  ( p > 0.05 )  as  seen  in  Table 2. 

Table 3 shows that the effect of time administration of 
O. gratissimum extract on ALP, AST and ALT activities 
was statistically significant (p < 0.05). The liver of rats in 
groups 1 and 2 showed a normal architecture, cords of 
hepatocytes well preserved, cytoplasm not vacuolated, 
sinusoids well demarcated, no area of necrosis, no fatty 
change, no fatty degeneration and no area of infiltration 
by inflammatory cells. In carbon tetrachloride treated 
livers, drastic alterations were observed. Histopatho-
logical examination showed extensive fatty change, 
distended hepatocytes, vacuolated cytoplasm, com-
pressed sinusoids, fatty degeneration, area of necrosis 
and infiltration by inflammatory cells. O. gratissimum – 
CCL4 treated rats which are the test groups (4, 5 and 6) 
showed significant recovery.  

There were some parameters in the test groups that 
were not only close to normal but even reverted 
completely to normal. These findings correlated with 
markedly increased serum aminotransferase and alkaline 
phosphatise activities in rats poisoned with CCl4 only and 
with significantly lower activities of these enzymes in  rats 
additionally treated with aqueous extracts of O. 
gratissimum. 
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Table 1. AST, ALT and ALP activities of normal rats and rats poisoned with carbon tetrachloride (CCL4). 
 
Parameters ALT (U/L) AST (U/L) ALP (U/L) 
Normal (control) 35.10 ± 3.77 120.17 ±2.91 247.30±3.56 
CCL4 Treated 68.95 ± 21.38a 165.65 ± 17.75a 364.65±37.75a 

 

Results represent the Mean ± SD of three estimations. 
a = significantly different from the normal (control) group (p < 0.05). 

 
 
 

Table 2. Effect of aqueous extract of scent leaf (O. gratissimum) on carbon tetrachloride (CCL4) hepatotoxicity. 
 
 Experimental groups ALT (U/l) AST (U/l) ALP (U/l) 
Group 1 (normal) 35.10 ± 3.77b 120.17 ± 2.91b 247.30 ± 3.56b 
Group 2 (Veg. oil) 35.30 ± 5.42b 122.58 ± 3.25b 214.24 ± 6.43b 
Group 3 (CCL4) 68.95 ± 21.35a 165.65 ± 17,75a 364.65 ± 37.75a 
Group 4 (5% O.G + CCL4) 37.31 ± 2.15b 112.55 ± 4.8ab 221.86 ± 15.71ab 
Group 5 (10% O.G + CCL4) 35.77 ± 1.48b 110.10 ± 3.05ab 212.24 ± 15.27ab 
Group 6 (15% O.G + CCL4) 40.09 ± 4.61b 120.04 ± 6.51ab 221.65 ± 17.94b 

 

Results represent the Mean ± SD of three estimations. a = significantly different from the normal control group. b = 
significantly different from CCL4 treated group. 

 
 
 
Table 3. Effect of time (duration) of administration of aqueous extract of scent leaf (O. gratissimum) on carbon tetrachloride (CCL4) 
hepatotoxicity. 
 

 Period ALT (U/L) AST (U/L) ALP (U/L) 
7 days 80.60±0.59a 177.50±0.54a 375.36±0.94a 

14 days 57.70±0.29b 157.00±1.30b 381.92±0.26b Group 3 (CCL4) 
21 days 48.80±0.40c 145.00±0.10c 309.00±0.92c 

 
7 days 

 
37.00±0.53d 

 
114.00±0.28d 

 
225.23±0.88d 

14 days 39.60±0.15e 116.46±0.36e 230.35±0.65e 
Group 4 (5% O.G + CCL4) 

21 days 35.33±0.45f 107.20±0.36e 210.00±0.53f 
 

7 days 
 

36.18±0.92d 
 

113.20±0.20d 
 

224.10±0.20d 
14 days 34.12±0.14f 107.10±0.22f 215.23±0.46g 

Group 5 (10% O.G + CCL4) 

21 days 37.00±0.58d 110.00±0.53g 195.10±0.15h 
 

7 days 
 

40.50±0.50e 
 

121.38±0.20h 
 

220.18±0.27 
14 days 35.30±0.45f 111.35±0.14g 209.76±0.07f 

Group 6 (15% O.G + CCL4) 

21 days 44.48±0.14g 127.38±0.29i 235.00±0.48i 
 

Results represent the Mean ± SD of three estimations. Means with different superscripts are significantly different from each other at p < 0.05. 
 
 
 
DISCUSSION 
 
Carbon tetrachloride (CCl4) is one common hepatotoxin 
used in the experimental study of liver damage (Obi et 
al., 1998; Ulicna et al., 2003; Yan Jun Luo et al., 2004). 
CCl4 treatment generates free radicals that trigger a 
cascade of events resulting in hepatic fibrosis. In this 
study, when treated with CCl4, the liver exhibited drastic 
alterations, extensive fatty change, distended hepato-
cytes, compressed sinusoids, fatty degeneration, area of 

necrosis and infiltration by inflammatory cells as 
observed in the changes between Figures 1, 2 and 3. 
Figure 1 shows the slide of a normal liver. Cords of 
hepatocytes are well preserved, cytoplasm not vacuo-
lated, sinusoids well demarcated, no area of necrosis, no 
fatty change, no fatty degeneration, while in Figure 2, we 
have a  normal  liver  (treated with 0.5 ml/Kg vegetable 
oil). Here, cords of hepatocytes are distinct and essen-
tially normal, no fatty changes are observed and cyto-
plasm   is  not  vacuolated.  On  the  other  hand  Figure 3  
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Figure 1. Liver (normal). Cords of hepatocytes well preserved, cytoplasm not 
vacuolated, sinusoids well demarcated, no area of necrosis, no fatty change, 
no fatty degeneration. Hematoxylin and eosin stained. 

 
 
 

 
 
Figure 2. Liver (treated with 0.5 ml/Kg vegetable oil). Cords of hepatocytes are 
distinct and essentially normal, no fatty change, cytoplasm not vacuolated. 
Haematoxylin and eosin stained. 

 
 
 

 
 
Figure 3. Liver (treated with 0.5 ml/Kg CCL4). Enlargement of hepatocytes, 
prominent nucleoli. Although there is vacuolation, it is not as intense. There 
is fatty change Haematoxylin and Eosis stained. 

 
 
 
shows a liver treated with 0.5ml/Kg CCl4. Enlargement of 
hepatocytes and prominent nucleoli are observed. 
Although there is vacuolation, it is not as intense and 
there is fatty change. In addition, serum levels of ALT, 
AST and ALP were elevated. This is in agreement with 
the report by previous workers (Reinke et al., 1988; Obi 

et al., 1998; Ulicna et al., 2003; Yan Jun Luo et al., 2004). 
A primary consideration in the assessment of the efficacy 
of a potential therapeutic agent for hepatic injury 
(damage) is its effect on liver histology. The liver of the 
animals that were treated with CCl4 (Group 3) had a high 
degree of fatty degeneration and fatty change. Scent leaf 
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Figure 4. Liver (treated with CCL4 + 5% O.G). There is no fatty change. Cords of 
hepatocytes are well preserved. Sinusoids well demarcated and no area of 
necrosis. It is essentially normal. 

 
 
 

 
 
Figure 5. Liver (treated with CCL4 + 10% O.G). Cords of hepatocytes are distinct and 
are essentially normal. No fatty change and cytoplasm not vacuolated. 

 
 
 

 
 
Figure 6. Liver (treated with CCL4+ 15% O.G) .There is no fatty change. Cords of 
hepatocytes are well preserved. Sinusoids are well demarcated and no area of necrosis. 
It is just like the normal liver. 

 
 
 
(O. gratissimum )    extract     in     the    dosage     range 
administered to liver–damaged rats apparently accele-
rated the reversion of the liver damage (Figure. 4, 5 and 
6) and lowered the high levels of serum ALT, AST and 

ALP activity when compared to rats treated with CCL4 
alone. The effect was time and dose dependent. Effriam 
et al. (2000) reported the presence of flavonoids and 
saponins in the leafs of O. gratissimum,  while  Effriam  et  
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al. (2003) showed from histopathological studies that O. 
gratissimum can be used as an hepatoprotective agent. 
However, in this study the extract was not tried to see its 
effect on any hepatotoxic agent. Flavonoids are reported 
to exhibit antioxidant activity (Ramanathan et al., 1989) 
and are effective scavengers of superoxide anions 
(Robak and Grygleuski, 1988). The aqueous extract of O. 
gratissimum may have exhibited hepatoprotective activity 
due to its possible antioxidant property attributable to 
flavonoids. Interestingly, saponins especially terpene 
glycosides are reported to enhance natural resistance 
and recuperative powers of the body (Singh et al., 1991) 
and O. gratissimum has been shown to be a rich source 
of this compound (Prabhu et al., 2009) 

In conclusion, our results indicate that treatment with O. 
gratissimum extracts after establishment of CCl4 –
induced liver damage significantly reduced and even 
reversed the damage in the rats. Hence O. gratissimum 
might be an effective plant hepatoprotector in the diet of 
patients with hepatopathies. However, there is a need for 
more studies in animal models for further confirmation, 
which is already in progress in our laboratory.  
 
 
REFERENCES 
 
Abdulrahman F (1992). Studies in Natural Products. The moraceae in 

African Traditional Medicine and Management of Psychiatry in Bornu 
State.  M.Sc. Thesis, Department of Chemistry, University of 
Maiduguri. pp. 89-94. 

Bass MM (1999). Is there any use for non-traditional or alternative 
therapies in patients with chronic liver disease? Curr. Gastroenterol. 
Rep., 1: 50-56. 

Cervinkova Z, Drahota Z (1998). Enteral administration of lipid emulsion 
protects liver cytochrome C oxidase from hepatotoxic action of 
thioacetanide. Physiol. Res., 47: 151-154. 

Effraim KD, Jacks TW, Sodipo OA (2003). Histopathological studies on 
the toxicity of Ocimum gratissimum leave extract on some organs of 
rabbit. Afr. J. Biomed. Res., 6: 21-5. 

Effraim KD, Salami HA, Osewa TS (2000). The effect of aqueous leaf 
extract of Ocimum gratissimum on haematological and biochemical 
parameters in rabbits.  Afr. J. Biomed. Res., 3(3): 175-179. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Arhoghro   et   al.      567 
 
 
 
Iwu MM (1993). Hand book of African Medicinal Plants. CRC Press. 

Boca Raton. pp. 214-215. 
Lieber, C.S. (1997). Role of oxidative stress and anti-oxidant therapy in 

alcoholic and non-alcoholic liver diseases. Adv. Pharmacol., 38: 601-
628. 

Obi FO, Usenu IA, Osayande JO (1998). Prevention of CCL4 induced 
hepatotoxicity in the rat by H. rosasinensis anthrocyanin extracts 
administered in alcohol. Toxicol., 131: 93-98.  

Oboh G (2004). Antioxidant and antimicrobial property of Ocimum 
gratissimum leaves. Book of abstracts: 24th Annual Conference of 
Nigerian Society of Biochemistry and Molecular Biology. p. 66. 

Oforkansi KC, Adikwu MU, Esimone CO, Nwodo KM (2003). 
Antibacterial activity of the leaf extract of Ocimum gratissimum (Fam. 
Labiatae). J. Bio. Res. Biotech., 1(1): 35-42. 

Oliver B (1980). Medicinal plants in Nigeria. Published by Nigerian 
College of Arts, Science and Technology, Ibadan. pp. 90-94.  

Osifor NG (1992). A system of traditional health care. 2: 56. 
Prabhu KS, Lobo R, Shirwaikar AA, Shirwaikar A (2009). Ocimum 

gratissimum: A Review of its Chemical, Pharmacological and 
Ethnomedicinal Properties. Open Complement. Med. J., 1: 1-15. 

Ramanathan R, Luu KK, Das NP (1989). Anti –peroxidative action of 
flavonoids and related products in ground pork ( Abstracts) 
proceedings  of III International Symposium on flavonoids in Biology 
and Medicine. Singapore. p. 56.  

Rec GSCC (1972). Optimized standard colorimetric methods. J. Clin. 
Chem. Clin. Biochem., 10: 182. 

Reinke LA, Lai EK, McCay PB (1988). Ethanol feeding stimulates 
trichloroethyl radical formation from carbon tetrachloride in liver. 
Xenobiotica, 18: 1314-1318. 

Reitman S, Frankel AS (1957). A colometric method of determination of 
serum glutamic pyruvic transaminase. Amer. J. Clin. Patho. 28: 56. 

Robak, k. and Grygleuski, R.J (1988). Flavonoids are scavengers of 
superoxide anions. Biochem. Pharmacol., 37: 837-841. 

Singh N, Verma P, Misharu N, Nath R (1991). A comparative evaluation 
of some antistress agents of plant origin. Indian J. Pharmacol. 21: 99. 

Sofowora EA (1993). Medicinal plants and traditional medicine in Africa. 
John Wiley, Chicester. p. 256. 

Ulicna O, Greksak M, Vancova O, Zlatos L, Galbavy S, Bozek P, 
Nakano M (2003). Hepatoprotective  effect of rooibos tea (Aspalathus 
linearis) on CCL4- induced liver damage in rats. Physiol. Res., 52: 
461-466. 

Wargovich MJ, Woods C, Holis DM, Zander NE (2001). Herbals, cancer 
prevention and health. J. Nutr., 131(11): 30345- 30365. 

Yan JL, Jie-ping Y, Zhao HS, Wang L (2004). Gingkgo biloba extract 
reverses CCL4 – induced liver fibrosis in rats. World. J. 
Gastroenterol., 10: 1037 -1042. 

 
 
 
 


