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OCil11Uln sanctum aqueous leaf extract provides protection against mercury 
induced toxicity in Swi ss albino mice 
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I-IgCl l (5.0 mg/kg body wc ight ) ind uccd tox ici ty Icd to significanl elevati on of lipid pcroxidation (LPO) le vc l but de
cline in the glutath ione conlcnt in liver of Swiss albino mice. In se ru m of I-I gC I) treated mice there was significan t elevat ion 
in serum glutamate oxaloacetate transaminase (SGOT) and seru m glut amate pyruvate transaminase (SGPT) ac tivities but 
significa nl dec line in the alka li ne phosphatasc activ ity. Animals treated with O. SOIlCllIl1I ex tract ( 10 mg/kg body weight, po) 
before and after mercury intoxication showed a significant dccrease in LPO level , SGOT and SGPT act ivities and incrcase 
in seru m alkaline phosphatase activ ity and glutathione (GS I-I ) contenl. OCillllll1l treatmcnt alone did not altcr SGOT, SGPT 
and alkaline phosphatase acti viti es but signi ficantl y enha nced reduced glutathione. Thc result s suggcst that oral admini stra
ti on of OCillllll1l ext rac t pro vides protection against I-I gC ll induced tox icit y in Swiss albino mi ce. 

Mercury is a transition metal, it promotes the forma
tion of reactive oxygen spec ies (ROS ) such as hydro
gen peroxides. These ROS enhances the subsequent 
iron and copper- induced production of lipid peroxides 
and the hi ghl y reactive hydroxy l radi ca lt

-
3

. These lipid 
peroxides and hydroxy l radical may cause the cell 
membrane damage and thus destroy the cell. Mercury 
also inhibits the activi ti es of the free radical quench
ing enzy mes catalase, superox ide dismutase, and glu
tathione peroxidase" . Exposure to mercury ca nnot be 
avoided since it is being widely used5 in the industri al, 
medical , ag riculture and other fields. Thus it is im por
tant to deve lop an effective drug to prov ide protec ti on 
agai nst mercury induced tox ici ty. 

Severa l naturall y occu rring di etary or non-d ietary 
constituents , and parts of several spec ies of edi bl e 
pl an ts havi ng pharmacological ac ti vity, influence the 
antim..idant enzymes and prov ide protection aga inst 
free radical induced damage. 

OCil1l11111 sall cllllli (sacred basil ; green tul si; Fam il y: 
Labiatae) is a traditional med icinal plant. The oi l of 
0. sall clulIl possesses antibacterial6

, ant ifunga(', an
tistress", immunostimulator/, anticarcinogenic'i, anti-

'd 9 I d' . to . OX I ant anc ra IOprotectlve properti es. 
Keeping in view the pharmacological properties of 

OCiIlIU/II , present in vest igati on has been undertaken to 
assess the protecti ve effect of Ocinlllll1 extract on 
HgCl2 induced tox icity in Swi ss albino mice. 

Animals-Adult male Swiss albino mice (6-8 
weeks old, weighing 23 ± 2g) from an inbred co lony 
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(procured from IVRI - Izatnagar) and maintained at 
the animal house of the department were used. The 
animal s were maintained on standard mice feed and 
water ad libillllll . Once a fortni ght tetracyc line water 
was given as a preventive measure aga inst infec ti on. 

Ocimlllli exl racl -Ocilll/IIII SOll c lulI1 is an annual 
herb. Fresh leaves of O. sallClll1II collected loca ll y, 
were air dried, powdered mec hanicall y and ex trac ted 
with double di stilled water at 60°C for 36 hr. The 
aq ueous extract was vacuum evaporated to powdered 
form. The ex tract was re-di sso lved in double distilled 
water just before oral admini strati on . 

Mercuric chlo ride-M ercu ry in the fo rm of HgCl2 

was obtained from Merck India Ltd. It was dissolved 
at different dose levels in 0.9% NaC I and admin is
tered i p. 

Experilllenla l design - Swiss albino mi ce ( 120) 
were divided into the following 4 groups of 30 each . 

Group I 
(control ) 
Group II 

Group III 

Group IV 

No treatment was given to these ani
mals. 
The an imals were given Ocil11L1111 leaves 
ex tract ( 10 mg/kg body ,veight in dis
tilled water po) for 30 consecuti ve days. 
These an imals were ad mini stered HgCl2 

5.0 mg/kg body weight in 0.9% aCl , 
tp. I 

In thi s gro up of animal s, Ocimu/1/ ex
tract ( 10 mg/kg body weight) was given 
orall y fo r 10 consecuti ve days, before. 
HgCI 2 (5 mg/kg body weight) admini
strati on and until 30 days of HgCl ~ ad
mini strati on 
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Six animals from each group were autopsied at 1,3, 
7, 15 and 30lh days after HgCl 2 admi ni stration. The 
liver was excised and processed for GSH II and LPO l2 

es timation. Blood from autopsied animals was co l
lected by cardiac puncture and serum was separated. 
The serum was processed fo r SGOT 13

, SGPT I 3 and 
alkaline phosphatasel 4 activity. 

Histo logical studies in liver have been done as per 
methods reported earli er l5. These studies were ap
proved by the ethi ca l committee of the department. 

Statistical analysis-Th e va lues are ex pressed as 
mean±SE. The data were subj ected to Student 's t tes t 
for compari son between the groups. 

Results are presented in Figs . 1 and 2. Mercuri c 
chloride induces patho logica l changes in the liver 
such as cytopl asmi c vacuoli zation, karyorhexs is, 
karyolysis, pycnosis and centril obu lar necros is. How
ever, in combination group (Group IV) red uced cyto
pl asmi c vacuoli zation and centril obular necros is were 
observed ls (Fig. 2) . 

Mercury intoxication showed a significant increase 
in SGOT and SGPT activities. This confirms our ear
li er report on hi stopathologica l changes in liver in
duced by HgCI2 (ref. IS ). The increase in SGOT and 
SGPT in serum may be due to hepatocellular necrosis, 
which causes increase in the permeabi lity of the cell 
membrane resulting in the release of transaminases in 
the blood stream I6

.
17. 

Fu rther, there was a decrease i 11 the serum al kal i ne 
phosphatase activ ity after HgCI2 intox ication . In the 
liver, it is closely connected with lipid membrane in 
the canalicu lar zone, so that any interference with the 
bi le flow, whether ex tra hepati c or intra hepatic leads 
to decrease in serum alkaline phosphatase activit/C>. 
Mercury causes cell membrane damage (lipid perox i
dation), wh ich leads to the imbalance bet ween sy nthe
sis and degradation of enzy me protein JR, thus lower
ing, the enzyme activity. Present findings are in 
agreement with the findings of EI-Demerdash l9 who 
showed that HgCI2 (0 .5 /-l mollml) intoxication sig
nificantly decreases the alkaline phosphatase activity 
in rats. 

GSH is the major thiol, which binds electroph ilic 
molecular species and free radical intermediates. It 
plays a central ro le in the antioxidant defence system, 
metabolism and detoxification of exogenous and en
dogenous substances.2o.21 Mercury has hi gh affinity 
fo r GSH and causes the irreversible excretion of up to 
two GSH tripeptides22

. The metal-GSH conjugation 
process is desirable in that it resu lts in the excretion of 
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Fig. 1- Effec t of O.S[lnCIIIII/ aqueous leaf cxtcacl on (a) SGOT, 
(b) SGPT, (c) alkaline phosphata se ac ti vities and (d) GS H and (c) 

LPO content in Swiss albino mice (Va lues are mean ± SE of 6 
mice; P * <0.01 ; *,:' <0.00 1) 

the toxic metal into the bi le. However, mercury can 
deplete the GSH from the cell and decrease the anti
ox idant potenti al. In the present in vest igati on it was 
observed th at HgCI2 treatment sign ifi cant ly reduced 
the GSH content thus reducing the antiox idant poten
tial and accelerating the lipid pcroxidation, resulting 
in cellular damage. 
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It was observed that an aqueous extract of Ocimum 
leaves when given alone or in combination signi fi
cantly enhances the GSH content and declines lipid 
perox idation and reduces the mercury tox icity which 
in turn , is retlected by sign ificant decrease in SGOT 
and SGPT and increase In alkaline phosphatase 
activity. 

The protective act ivity of 0. sanctulIl aqueous 
leaves extract against mercury induced toxicity may 
to some extent, be mediated through the release of 
intracellular antiox idants which , in turn , will scavenge 
the free radical s and may also help in repair of bio
chemical les ions. III vitro studies23.24 furth er indicate 
th at metal chelation may al so have a role in the anti
lipid peroxidative effect of OCilllll11l leaves. In addi
tion , immune stimulation was suggested as a mecha
ni sm contributing to the adaptogenic ac tion of plant25. 
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Fig. 2- Pholomicrograph of li ver (a) show ing vari ous palhologi
cal alterations in lIgC I2 trealed group such as, centrilobul ar necro· 
sis, (cn), karyolysis (kl ), karyorrhex is (k r) and occasional pyk no· 
sis (pk). HE X 100, and (b) showing less damage in Ihe combina
li on group (OciIllUIII + HgCI 2 + OcilllulII) as comparcd 10 HgCI 2 
Ireatcd group HE X 200. 

Some of the compounds found in the Ocimum plant 
have been reported to possess strong antioxidant ac
tivity . Eugenol and urso lic ac id fro m O. sanctulII have 
been reported to induce protecti on against free radical 
induced cellular damages26.28. The Ocimum f1 avonoids 
orientin and vicenin also exhibited strong inhibitory 
effect on the fenton reaction generated OH radical 
activ ity . They have strong anti oxidant activity 
. . ')4')5 ')<) d . I' 'd 'd ' ft' /11 vltro-'- '- an anti Ipl perox i atlve e ect 
in viv025.30 which strongly suggest free rad ical scav
enging as a major mechani sm by which OCilllll/11 
products protect agai nst cellul ar damage. Thus it may 
be speculated that several potentially confounding 
substances present in Ocil1ll1/11 leaves extract e.g. 
eugenol , f1avonoids and ursoli c ac id, contri bute effec
tively in a sy nergisti c manner to provoke the act ivity 
of free radical scavenging enzy me system and prevent 
the free radical induced cellular damages24.31 

. 

To conclude, the present study demonstrated th at 
deleteri ous reactive oxygen species or lipid peroxides 
responsible fo r HgCI2 induced tox icity may be allevi
ated by aq ueous extract of Ocil1lul1l leaves, whi ch in 
turn reflected in decline in LPO, SGOT and SGPT 
and elevation in GSH content and alkaline phos
phatase ac ti vities as compared to HgCI2 treated group 
in Swiss albino mi ce. 
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