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Fixed oil of 0. basilicum was found to possess significant antiulcer activity against aspirin, indomethacin, 
alcohol , histamine, reserpine, serotpnin and stress-induced ulceration in experimental animal models . 
S ignificant inhibition was also observed in aspirin-induced gastric ulceration and secretion in pylorus ligated 

rats . The lipoxygenase inhibiting, histamine antagonistic and antisecretory effects of the oil could probably 
contribute towards antiulcer ac tivity . 0. b{!\'ilicum fixed oil may be considered to be a drug of natural origin 

which possesses both antiinflammatory and anti-ulcer activity. 

In traditional Indian medi c ine, several plants and 
herbs · have been used to treat gastrointestinal 
di sorders, including gastric ulcersl . The first 
systematically effective drug aga inst gastric ulcer was 
carbenoxolone, di scovered as a result of research on a 
commonely used indigenous plant, Glycyrrhiza 
g /abra2 Studi es on cabbage previously employed as 
an antiul cer agent in folk medicine, has led to the 
development of gefam ate3 which acts by enhancing 
the gastric mucosal strength4

. Banana fruit has also 
been fo und to inhibit pepti c ulceration5

. Bamaulov et 
a/6 have reported antiulcer activity of plants of 
Campanylaceae family in experimental models; 
Solon , -'-a plant flavanoid has been found to be 
effecti v'e against ulcer in experimental animals7

. 

Melia azedarach has been observed to inhibit stress­
induced ulcer in rats8

. 

In our earli er studies , the fixed oil of Dcimum 
basiliculII L. (Labiatae) commonly known as "Kali 
Tulsi" was found to possess significant anti in flam­
matorl and analgesic IU properties without any 
noti ceable toxicity. The present study has therefore, 
been conducted to evaluate the antiulcer activity of 
fixed oil of 0. basiliculIl using different in vivo ulcer 
model s in rats and guinea pigs. 

Materials and Methods 

The dried seeds of 0. basilicull1 collected from 
Maidan Ga rhi , ew Delhi , India and authenticated by 
a resident botani st, Department of Genetics, ICAR, 
New Delhi , Indi a were crushed and cold macerated in 
petroleum ether (40°-60°C) (Mis S.D. Fine Chemi-

cals ltd ., Bombay, India) for three days. The 
petroleum ether extract was evaporated and the oil 
was filtered. The fixed oil thus obtained was 
subjected to different studies on laboratory animal s. 
Wistar strain of albino rats (140-200 g) and guinea 
pigs (300-400 g) supplied by Mis Lucky Zoological 
House, New Delhi were used in these experiments. 
The animals were kept. under standard laboratory 
conditions and fed on a standard diet from Mis Lipton 
(India) Ltd ., New Delhi and water was allowed ad 
libitum. 

Aspirin-induced gastric /esions-Adult wistar 
strain of albino rats were fasted for 36 hr. with water 
ad libitum prior to the experiment and were divided 
into four groups of six animals each. Different groups 
of animals received either fixed oil of 0. basilicum 
(1.0, 2.0 and 3.0 m llkg) or control vehicle (Dist. 
water) intraperitoneally. After 30 min aspirin (Mis 
Reckitt and Colman of India Ltd.) (suspended in 1% 
carboxymethyl cellulose (Mis Central Drug House, 
New Delhi , India) in water (20 mg/ml) at a dose of 
500 mg/kg was administered orally to all the animal s 
and 4 hr later, the animals were sac·rificed ll . The 
stomachs were removed, opened along the greater 
curvature to determine the ulcer index as given 
below: 

Eros ions Score 
I mm or less I 
I mm to 2 mm 2 
more than 2 mm 3 

The overall score was divided by a factor 10, 
which was designatcd as the ulcer index l2. 
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Indomethacin -induced gastric lesions- Twenty 
four hours fa sted albino rats , divided into four groups 
of six an imals each were given 20 mg/kg of 
indomethacin (M is Indian Drugs and Pharmaceutical 
Ltd .) orally . Groups of animals were treated with 
fixed oi l of 0. /JasiliclIlI7 (1.0, 2.0 and 3.0 mllkg) or 
con trol vehicle (Dist. water) intraperitoneally 30 min 
prior to the indomethacin treatment. The rats were 
sacrificed 6 hr later lJ and their stomachs remov d and 
examined as before fo r ulcer index. 

Alcohol-induced gastric les ions-Four groups of 
six adult a lbIno rats were fa sted for 24 hr following 
water ad libitum. 0. basiliculll fixed oil (1.0 , 2.0 and 
3.0 ml /kg) or control vehicle (Dist. water) were 
administered intraperi tonea lly. After 30 mIn, 
ulceration was induced by administration of 50 % 
ethanol (5 mllkg) orally . The animals were sacrificed 
after I hr. of admin istrat ion of ethanol '4. The 
stomachs were removed , opened and sum of length of 
lesions (mm) was eva luated for "lesion-index " as 
described above . 

Histalllin e- induced gastric ulcers in guillea 
pigs-Guinea pigs weighing 300-400 g were fasted 
for 36 hr. with wa ter ad IibitulIl prior to the 
exper iment and were divided into two groups of six 
animals each. Gastric ulceration was induced by 
intraperitoneal administration of hi stamine acid 
phosphate (Sigma, USA) (50 mg. base). To protect 
the animals aga in st histamine toxicity, 5 mg. of 
promethazine hydrochloride (Mis Rhone-Poulenc 
(India) Ltd ., Bombay) was injected intraperitoneally 
to each ani mai 15 min prior and 15 min after 
hi stamIne administration. The fixed oi l of 
0. basilieulll (3.0 mllkg) or control vehic le (Dist. 
wa ter) were g iven orall y 45 min before hi stam ine 
administrati on II. The animals were sacrificed after 4 
hr following hi stamine administration and the 
stomac hs were dissected out to determine the degree 
of ulceration as described above. 

Reserpille-induced gastric ulcers-This was done 
following the technique described by Parmar et aI'S. 
Adu lt albino rats were fas ted for 24 hr. following 
wate r ad libitulll. Reserpine (Mis Ciba Geigy Ltd. 
Bombay) (5 mg '/kg) adm ini stered intramuscuiarly to 
four groups of six rats each. 30 min after the 
administration of fixed oi l of 0. basilicliln (1.0, 2.0 
and 3.0 mllkg) or control vehic le (Dist. water) 
intraperitoneally. All the ani mals were sacrificed 
after 18 hr, thei r stomachs were removed, opened 

along the greater curvature and sum of lengths (mm) 
of all lesions for each rat was used as " lesion-inaex ". 

Serotonill -induced gastric ulcers--Serotonin 
creatinine sulphate (Sigma, USA) (20 mg/kg) was 
administered subcutaneously to four groups of six 
rats (24 hr fa sted). Fixed oi l of 0. basiliculI7 (1.0, 2.0 
and 3.0 mllkg) or control vehicle (Dist. water) was 
adm ini stered intraperitoneally 30 min prior to 
serotonin injection. The animals were sacrificed after 
18 hr, their tomachs were removed, and the ulcer 
index was determined as described earlier12 

Stress-induced gastric ulcer--four groups of six 
alb ino rats were fa sted for 12 hr following water ad 
libitum. 0. basilicwn fixed oil (1 .0, 2.0 and 3.0 
mllkg) or control vehicle (Dist. water) were 
adm ini stered intraperitoneally . After 30 min, the rats 
were immobilised in a stress cage and forced to 
remain in a cold chamber .(4-6°C) for 3 hr ". The 
animals were then sacrificed and sum of length of 
erosions was expressed as "lesion-index". 

Aspirill-induced gastric ulcerations in pylorus 

ligated rats- Adu lt albino rats were fasted for 24 hr 
with water ad libitum prior to the experiment and 

were randomly divided into two groups of six animals 
each . The operative procedure for pylorus ligation 
adopted was that of Shay et al'6 The animals were 
treated with 0. basiliclllJ1 fixed oil (3.0 ml/kg) or 
control vehic le (Dist. water) intraperitoneally 30 min 
prior to li gation. The rats were anaesthetized with 
ether and the abdomen was opened by a small 
midline inci sion below the xipho id process. The 
pylorus was secured and ligated with silk sutures 
after which the abdominal wal l was closed by sutures 
and animals were allowed to recover from the 
anaesthesia. Aspirin (100 mg/kg) suspended in 1 % 
carboxymethylcellulose in water was given orally to 
al l the rats 15 min after pylorus li gat ion . The animals 
were sacri ficed after 7 hr, the stomachs were 
removed, opened and sum of length (nm) of all 
les ions in each rat was used as "lesion-index,,' 7. 

Gastric secretion ill pylorus ligated rats-Two 
groups of six albino rats, fasted for 24 hr were made 
pylorus ligated as described earlier. 0. ' basilicu l11 
fixed oil (3 .0 m!lkg) or contro l vehicle (Dist. water) 
were admini stered intra peritoneally 30 min prior to 
pylorus ligation and 4 hr later, the animals were 
sacrificed and the abdomen was opened . The cardi ac 
end of the stomach was ligated. The stomach was 
then removed and gastric juice was evacuated into a 
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centrifuge tube. After centrifugation (3 ,000 rpm , 10 

min) , the gastric contents o f each animal were 
individually assayed for vo lume of ga stric secretion , 

and the total ac idity by t itration with 0 .0 IN sodium 

hydroxide using pheno lph thele in as an indicator l8
. 

Ulcer index was al so determ ined as described ea rlier. 

Results and Discussion 
Antiulcer effects of 0. basilieum fixed oil against 

various ulcerogens in di fferent animal models are 
shown in Table I. The fi xed o il of 0. basilieum at the 

dose level of 1.0, 2.0 and 3.0 ml/kg (ip) s ignificantly 
reduced the ulcer index in dose dependent manner, 

both in aspirin-induced (5 00 mg/kg, po) and 

indomethacin-induced (20 mg/kg , po) gastric lesions 

in rat s. 
Non-steroida l anti-inflammatory drugs (NSAIDs) 

like aspirin and indomethacin are known to induce 

gastric ulceration . The reason being attributed 
principally to inhibition of biosyn thesis of 

"cytoprotecti ve prostag landin s" e .g. PGE's and PGI 2 
\ 

(by inhibition of cyc looxygenase pathway of 

arachidonic ac id metaboli sm) resulting In 

overproduc ti on of leukotr ienes and other products of 

5-l ipoxygenase pathwa/ 9 Hence, the protective 
action o f 0. has /liclIlIl fi xed o il against aspirin and 

indomethac in- induced gastr ic les ions couid possibly 
due to Its 5- lipoxygenase inhibitory e ffect. 

The fi xed oIl 0 ffered signi ficant protection against 
50% ethano l-i nduced (500 mg/kg , po) ulceration at 
1.0,2 .0 and 3 .0 m llkg ( ip) dose level s in rats as well 

as histamin e-I nduced (500 mg base ip) gastric ulcer 
in gu inea p igs a t 3 .0 m llkg (po) dose level. Similarly 

in reserpine (5 mg/kg, im ), se roton in ( 10 mg/kg , s.c. ) 
and stress- induced ulcer model s in rats al so fixed oil 

o f 0. hus/iin /il l a t the dose level o f 1.0 , 2.0 and 3.0 
m llkg (ip) s igni fi cantl y suppresscd the development 
o f ulcers in dose dependent manner. 

Ethano l-111d uced gastric les ion formation may be 
due to s tas is 111 ga stric b lood flow whi ch contributes 
to the devc lopment o f the haemorrhage and necrotic 
aspec ts o f t issue injury 20 It has al so been reported 

that leu ko trI ene ant agoni st and 5-lipoxygenase 
inhib itors are ca pabl e of inhib iting a lcohol and 
NS I\IDs- in duccd gastr ic ul ce rati on In rat sel , so the 
pro tecti on alT() rdcd by the fix ed o il o f 0. bas/lielllll 
against ZI lcoho l and NSA ID's-i nduced gastri c 
ulce rati on cou id a lso be duc to inhi biti on of 5-
Ilpox ygc nasc pa thway or Icukotri cne antagoni sti c 
acti\·ity . 

Hi stamine-induced gastric ulceration is recogni sed 
to be mediated through both enhanced gastri c ac id 

secretion and vasospastic action of hi stamine22
. 

Hence, it appears that 0. basilicLim fi xed oi l has 

suppressed the hi stamine-induced vasospastic effect 

and gastric secretion . Admini stration of aspirin (1 00 
mg/kg ., po) into py lorus li gated rats induced severe 
ulceration in the ga stric mucosa . Pretreatment with 0. 
basilieLim fixed oil (3.0 mllkg, ip) m arkedly reduced 

t.he lesion index. The fixed o il (3.0 ml/kg, ip) al so 
s ignificantly reduced the ulcer index, gastric volume 
and total acidity 111 py lorus li gated rats.The 
anti secretory effect of the oil is demonstrated in the 

experiment on py lorus ligated rats where the fixed oil 
has been found to inhibit both gastric output and total 

acidity (Table 2) . 

Reserpine-induced gastric ulceration has been 

attribu ted to the degranulation of the gastric mast 
ce lls and consequent liberation of histamine which is 

beli eved to be cholinergically mediated23
. So, the 

antiulcer effect of 0. basiliewn fixed oi l could be due 

to hi stamine-antagonistic and anticholinergic effects 

of the oil. 

Serotonin-induced ulceration is believed to arise 

fro m a di sturbance of gastric mucosal micro­

c irculation and the o il appears to improve the same. 
Since, the development of ulcers by serotonin and 

reserpine usually takes about 18 hr, it may also be 

inferred that the oil has a sustained effect. 

Stress-induced ulcers are probably mediated by 

histamine re lease with enhancement in acid secretion 

and a reduc tion in mucus production. Moreover, 

stress-induced ulcers can be prevented partially or 
entire ly by vago tomy and vagal overacti vity has been 

suggested to be the principal factor in stress-induced 

ulceration 24
. Accordingly , the protective action of 0. 

basilieU/1I fi xed oil against stress- induced ulcerati on 

could be due to its hi stamine antagonisti c, anti­
cholinergiC and anti secretory e ffect s. 

Hence, on the basis of above, it could be concluded 

that fixed 011 of 0. bas/lieLim possesses significant 
antiulcer acti vity which may be due to lipoxygenase 
inh ibitory, hi stamine antagonistic and anti secretory 
e ffects of the oil. However, further studi es are 
required to e \·a luate the exact mec hanism of act ion . 
We have already reported that the fixed o il of 0. 
bus/lieLiln possesses Signifi cant antiintlammatory and 
analges ic activities without any not iceabl.e toxic ity . 
A drug that possesses both antiinflammatory and 



Table I-Effect of 0. basilicum fi:lted oil on aspirin , indomethacin , SO% ethanol , reserpine, serotonin , stress induced gastric lesions/ulcers in rats and 
histamine induced ulcers in guinea pig 

[Values are mean ± SE from 6 animals in each group. Figures in parentheses are percentage inhibition] 

Test treatment Aspirin Indomethacin SO% Ethanol Reserpine 
(Dose ip) (SOOmg/kg po) (20mg/kg po) (Sml/kg po) induced (Smg/kg im. ) 

induced gastric induced gastric gastric lesion in rats. induced gastric 
lesions in rats . lesions in rats . Lesion index ulcers in rats 

Ulcer index Ulcer index (mm) Lesion index 
(mm) (mm) (iron) 

Distilled waier 4.12 ±0.2S 1.70 ±0.16 3.88 ±0.26 8.70 ±:O.80 
(control) 

(2.0 ml/kg) 
O.basilicum 2.60 ±0.30** 1.20 ±:O.12* 2.72 ±0.32* S.92 ±0.36* 

fixed oil (36.90) (29 .42) (29.90) (31 .96) 
(1.0 ml/kg) 
O.basilicum 2.32 ±0.20** 0.80 ±0.12** 2.40 ±0.26** S.66 ±:O.30* 

fixed oil (43 .69) (S2.95) (38 . ! S) (4S.14) 
(2.0 ml/kg) 
o.basilicum 1.28±0.08** 0.66 ±0.08** 1.72 ±:O.22** 3.82 ±0.30** 

fixed oil (68 .94) (6\.18) (SS .68) (S6 .10) 
(3.0 m\J.kg) 

... Control vehicle (i .e. Distilled water) and O,basilicum fixed oil were given orally at a dose of 3.0 ml / kg 
* P < O.OS , •• P< 0.01 

Serotonin Stress induced gastric 
(20mg/kg s.c.) ulcers in rats . 
induced gastric Lesion index 

ulcers in rats . (mm) 
Ulcer index 

(mm) 

1.42 ±:O.16 9.32 ±0.70 

0.88±:O.12* 2.90 ±0.16* 
(38 .03) (68 .89) 

0.72 ±0.14 ** 1. 8.6 ±O.IO** 
(49 .30) (80.0S) 

0.32 ±:O.07* * 1.281 ±0.08** 
(77.47) (86 .27) 

Histamine 
(SOmg base ip) 
induced gastric 
ulceration in 
guinea pigs. 
Ulcer index 

(mm) 
· 4.40±0.20 

·1.66 ±:O.16* 
(62.28) 
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Table 2- Effect of o.basiliclIfIl fi xed oil on gastric secretion and aspirin induccd ulceration in pyrolus ligated rats 

[Valucs arc mean ±SE from 6 animals in each g'roup. Figures in parcntheses are percentage inhibition] 

Gastric secretion and ulcer index in pylorus ligated rats 

Tcst treatement 
(dose i.p.) 

Volume Total acidity Ulcer index Aspiri n ( I OOmg/kg po) 
induced gastric lesion in 

pylorus li gated rats . Lesion 
index (mm) 

(gastri c juices) (meq/L) (mm) 

Distilled water 
(control ) 

(3.0 ml /kg) 

O.basilicufIl fi xed oil 
(3.0 ml /kg) 

* P < 0.05, ** P< 0.0 I 

(mIlIOOg) 

5.32 ± 0.26 

332 ± 0.22* 
(37.60) 

138.00 ± 6.32 

84.00 ± 4.12* 
(39 .14) 

antiulcer activity is of great therapeutic importance as 
most of the antiinflammatory drugs used in modem 
day medicine are ulcerogenic. Further studies on the 
properties of the fixed oil are in progress. 
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