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: ' ~ SUMMARY

In this study, we reported on the toxicity and phytochemical constituents of the aqueous extract of Ocimum
gratissimum leaf. The extract was exhaustively extracted and the phytochemical constituents revealed several
reducing sugar (free and combined), tannins, saponins, cardiac glycosides, terpenes, steroids, flavonoids and
alkaloids. The acute toxicity study revealed an LD, of 120 mg/kg in adult albine rats.The study also evaluated the
effect of prolonged intraperitoneal injections of the extract on packed cell volume, haemoglobin concentration,
white blood cell and live weight of the rats. The extract did not adversely affect the haematological parameters and
~ weight of the treated animals. Gross and microscopic changes in the liver, lungs, kidneys and intestine showed

mononuclear cellular infiltration, congestion, oedema and necrosis. These lesions may be associated with the
active principles in the leaf of O. gratissimum. The results suggest that this plant is potentially toxic and should be
used with caution.
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INTRODUCTION However, in spite of the various traditional
medicinal uses of the plant, its great
The plant, Ocimum gratissimum also known as the enthnobotanical potentials are yet to be confirmed
African basil or curry, belongs to the mint family, in controlled scientific studies. This study was
Lamiaceae. 1t is a non-woody perennial shrub that therefore conducted to evaluate the toxicity and
is native to Africa and other tropical and phytochemical constituents of the aqueous extract
subtropical regions of the world (Tucker and of O. gratissimum leaf.
Baggio, 2000). The plant has several uses, ranging )
from culinary, economic and nufritional to MATERIALS AND METHODS
medicinal (Memphill, 2000; Tucker and Baggio,
2000; Brown, 2001). Collection of plant material
. The leaves of the plant O. gratissimum were
As a medicinal plant, it has been used in the collected from private gardens within the
traditional treatment of various ailments such as University of Maiduguri campus. The identity of
diarrhoea, fever, pneumonia and skin diseases the plant was authenticated by a plant taxonomist
(Holetz et al., 2003). Also, several workers-have in the Department of Biological Sciences,
reported on the antlmlcroblal/antlbacterlal and University of Maiduguri where voucher specimen -
antifungal properties of the plant (Sofowora, was also deposited.
1993; Nwosu and Okafor, 1995; Offiah and
Chikwendu, 1999; Holm, 1999; Ngassoum et al., Source of experimental animals
2003; Iwalokun et al., 2003). The plant also has Adult albino rats of both sexes, weighing 100-
anthelmintic activity against Haemonchus 200g, obtained from the Laboratory animals House
contortus and other strongylid nematodes of man of the Department of Biochemistry, University of
and animals (Pessoa et al., 2002; Nwosu et al., Maiduguri were used for the study. They were
2005). transferred to the Parasitology Laboratory of the
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Department of Microbiology and Parasitology in
the same University where the study was
conducted. The animals were placed in rat cages
with sawdust litter that was changed every two.
- days. They werc maintained on standard pelleted
fecd (Vital Animal Feed, ‘Nigeria). Water was
provided «d libitum. The rats- were ailowed two
weeks to acclimatize to their new envirbnthent
before the commencement of the experiment,

Preparation of plant extract

The collected leaves were  air-dried,, ip.y.the,,
laboratory for two weeks and ground into powder
using a pestle and mortar. The powder was
exhaustively extracted using soxhlet apparatus in
watcr for six hours at 100°C (Nwosu et al., 2005).
The cxtract was then concentrated in vacuo using a
rotary evaporator and stored at 4°C until used.

Phytochemical analyses of the leafextract

The aqueous leaf extract was analyzed for
phytochemical constituents such as tannins,
saponins, ketones, anthraquinone derivatives,
cardiac glycosides, terpenes, steroids, alkaloids,
flavonoids, free and combined reducing sugars as
described by Sofowora (1993).

Acute toxicity

Thirty adult albino rats of both sexes were
randomly separated into 6 groups (A, B, C, D, E
and F) of five rats each. The animals were starved
overnight and thereafter those in groups A, B, C, D
and E were respectively treated with single
intraperitoneal injections of graded doses (12.5,
25, 50, 100 and 200) mg/kg of the aqueous extract
of O. gratissimum leaf. Group F served as
untreated controls and were given physiological
saline equivalent to the highest volume of extract
administered.

The rats were observed over a period of 24 hours
for clinical signs of toxicity and death. The mean
lethal dose (LD,,) of the aqueous extract of O.
gratissimium leaf was calculated using the
arithmetic method of Karber as modified by Aliu
and Nwude (1982). Post-mortem examinations
were performed on the dead animals and tissue
samples of the intestine, lungs trachea, kidneys,
and liver were obtained for histological
examinations.
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Effects of prolonged administration of extract
Twenty-five rats were divided into S groups (G, H,

‘4, J and K)-of 5 rats each. G\()up G served as

tiitreated control while groups H, 1-9+and K
respecuvely received daily nmapémoneal'

injectibnst of graded doses (30, 40”5'(9 and

60mg/kg) of the extract for 21 days

Blood samples were collected every 4 days from
the tail vein of each rat for the determination of
haematologcial parameters. The packed cell
volume (PCV), the haemoglobin concentration
(HB), and white blood cell (WBC) counts were
determined using standard methods (Schatmet a/.,
1995).

The live weights of the experimental rats were
recorded every four days using the triple beam
balance 700 series, 2,610g capacity (OHAUS
Marca, Florham Park, USA).

The rats that died during the experiment and those
sacrificed at the end of this study were subjected to
necropsy. Samples of the liver, trachea, kidney,
spleen, lungs, heart and intestine were, carefully
dissected out, fixed in 10% formal saline,
embedded in paraffin wax, cut at 5) micron
thickness and stained with Haematoxylin and
Eosin (H and E) as described by Drury and
Wallington (1976). Tissue sections were exammed
under light microscopy. /

!
Statistical analysis of data \
Data collected during the study were summarized
as means + standard deviations (Mean +8. D) and
differences between and within the means were
analyzed using the paired Student's t-test and
repeated ANOVA at the 5% level of” significance

(GraphPad, 2003).
RESULTS

Phytochemical screening

The results showed that the leaf of O. gratissimum
contains varying, concentration of the following
active principles: reducing . sugars (free and
combined), tannins, saponins, cardiac glycosides,
terpenes, steroids, flavonoids, and alkaloids
(Table I). However, the extract did not contain
ketones and anthroquinone derivatives.
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Acute toxicity

Following the intraperitoneal administration of the
aqueous extract of the leaf of O. gratissimum, the
rats manifested various clinical signs, including
anorexia, roug,h hair coat, depression, weakness of
the hindlimbs leading to paresis, difficulty in
resplratnon, with breathing becoming abdominal.
These signs appeared a few minutes after the
administration of extract but gradually subsided
with time. Anorexia however continued to the end

of the study. The clinical signs were dose
dependent as the rats that received the higherdoses
of the extract manifested the more severe clinical

signs. Mortalities occurred only in groups D and E
given the 100 (40%) and 200 (100%) mg/kg dosés

of the extract (Table I1). The LD,, of the aqueous

extractof the leafof O. gratissimum was calculated

to be 120mg/kg.

TABLE I: Phytochemical constitaents of agueous extract of Ocimum gratissimum leaf

Constituent - Test method Result*
Free reducing sugars Fehling’s *
Combined reducing sugars Fehling's ] +4
Ketones Salvanoff’s ' -
“Fannins Ferric chloride g : +
b “Formaldehyde
s - . Chlorogenic . e -
Anthraquinone derivatives | Bortrager’s -
. Saponins Froth's +44
Cardiac glycosides o +
" Terpenes and slcrond\ Lieberman-burchard +
" “Flavonoids / Salkonoski's
Lead acetate ++
Sodigm hydroxide
+ Ferric-¢hloride +
R Paw. +
Alkaloids / Meyer’s +
' Dragendorf’s

*Interpretation of vesulis: - = \icgat{\c- + = Mildly positive; ++ = Moderately positive: +++ = Coplously pasitive’

s

TABLE 1E: Maortality pattern of ats treated with a single injection of the water extraet of Ocimum grutissiomen beaf.

. IBose . Number (%
Group ykg) No. in Group Dead “
A {23 5 0]
8 28 R 0
i &y o )

( § b

v . S PR ' o
L 100 - 2 30

. i ‘
E 200 NI 50000

.
¥ ] 3 ’ 0
i
Ay \\

£



ADAME ot al: Toxicity and pliytochemical constituents of agueos extract of ocimum gratissimum Jeaf

The gross pathological lesions observed in the
- treated rats included haemorrhages of the
intestinal mucosa and congestion of the lungs and

trachea. The degree of congestion of the lungs and

the haemorrhages seen in organs were dose
dependent as the lesions were more severe in the
rats that received the higher doses of the extract.

The kidney showed necrosis of the renal tubular
epithelial cells and mild mononuclear cellular
infiltration of the interstices (Plate 1). The

intestine showed extensive epithelial necrosis,
villus atrophy and infiltration of eosinophils in the
submucosa suggestive of eosinophilic enteritis
(Plate 2). The lungs showed acute non-suppurative
bronchiolitis with bronchiolar epithelial necrosis,
mononuclear cellular infiltration into the sub-
mucosa and the separation of the epithelium by
inflammatory oedema from the underlying mucosa
(Plate 3). The bronchiolar lumen contained
necroti¢ debris,

PLATE 1: Photomicrograph of the kidney showing acute toxie renal tubular necrosis (arrows),
glomeruius (2) and infiltration of mononuciear cells into the interstitial areas
{b) in a rat following treatment with the leaf of Ocimum gratissimum at 200 mg/kg (x 200)

S :
PLATE 2: Photomicrograph of jcjumal epithelium showing extensive epithelial necrosis
(arvows) and infiltration of numerous cosinophils (a) into the submucosa in a
rat treated with the leaf of Ocimum gratissimum at 100 mg/kg (x 200).
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PLATE 3: Photomicrograph of the lung of a rat showing acute non-suppurative bronchiolitis with
bronchiolar epithelial necrosis (arrows), monenuclear cell infiltration into the
submucosa (b) and separation of the epithelium by inflammatory eedema {¢) from
the underlying sub-mucosa. The bronchiolar lumen contains necrotic debeis
(a) following treatment with the leaf of Ocimum gratissimum at 100 mg/kg (x 400).

Effects of prolonged administration of extract
The rats treated daily with graded doses of the
. aqueous extract of O. gratissimum leaf for 21 days
manifested varying degrees of clinical signs
including inappetence, rough hair coat, inactivity,
laboured breathing and death. However, the
clinical signs subsided and then disappeared
following the termination of the extract
administration. Mortalities were observed only in
the groups treated with 40mg/kg (40%), 50mg/kg
(60%) and 60mg/kg (80%) of the extract (Tablell).

The PCV and Hb values of both the treated and
control groups were not significantly (P<0.05)

different from the pre-treatment values (Tables {1
and IV). The WBC counts of the untreated control
group increased slightly during the first 12 days of
the study before returning to the pre-treatment
levels for the rest of the study period. All the
treated groups showed similar increases in WBC
counts and these became significantly (P<0.05)
higher than those of the other experimental groups
on days 12 (30mg/kg) and 20 (all the treated
groups) post-treatment. In addition, the increase in
WBC counts of the group treated with 30mg/kg of
the extract was significantly (P<0.05) higher than
those of all the other treatment groups 12 days post
treatment (Table V).

TABLE WI: Effect of water extract of Ocimum gratissimum leat on packed cell volume (%) of rats (Mean £ S.EM.)

Extract dose

Days of treatment

(mg/kg)

0 4 § 2 16 20 24
30 41322 008 37.06£3.88(5)° 42.43£1.03(5) 37.10+0.87(3) 45.62+4,57(5) 45.10£1.35(5) 43.2351.30(5)
40 43.97x1.80(5) 43.97+7.815) 38.7023.43(5) 35.34+0.82(:H 48.38+3.02(4) 38,78:1.04(H 39.3840.77¢3)
30 39.942.68(5) 40.3226.03(5) 42.806.86(3) 37.09+0.83(4) 47.90+1.08(4) 47.371.09(3) 46.1820.25(2)
&0 43.45£1.96(5) 38.78£3.58(5) 36.16+4.27(5) 424020.4804) 47.63£0.78(h) 41.76£2.04(2) 38950
Conteol 42.6251.46(5) "4 42.§2:0;53(5) 49.22:3.80(5) 45.8923,35(3; 36.67£1 975 45.9323.405) 43.9022.90(5)
“hggaras i paninthests indicate nosmbas of ;uim:nlnr'»().()S). : : ot :

52

s

ARIEAH LR




ADAMU ¢t al: Toxicity and phytochemical constitnents of ugneons exiract of ocimum gratissimam ieaf

TABLE IV: Hiteet of water exteat of Qcimaum gratissimum 1eat on baemaglobin concentration (g/db of raes (Mean ¢ S\.I"..M.)

Lxtract dose

Days of treatment

inny/ke)

. 0 4 ] B A 16 20 24
ki) [RRISTIAII 12.381.29(3) FLA0.35(0) 12.36:£0.09¢5) 182120525 15.02:0.44:5) 15 ON20ANS)
R0 LLE20.7000 13.4482.70(3) 12,5851 4005 117802704 Ly 10,411,300 1293203500 L3020 0
50 132000895, 13,0313 5 13.1120.65¢5) 12.5820.26:h) 15.9740.36(4) 15,790,633 1538000 10
o) 13,082 1695 l.;.".‘.v,h:l.Z‘.NS) 13.0£1305) L0458 158820274 13.9220.682) 13.0¢D)

142120 49035

14,2720, 185)

15.302112¢5)

15.3020.97(%)

Connal

16.41£1.2765)

1222200665 15.T12093(5)

prate izt gy e autber of aomgly (P08

Eniraet dose
ik

Days of ireatinent

[ 4 8 [ M 16 20 24
W K ooxhamsy TR TRl T U O T ¥ B Y 0 WD TGE TS
30 Tl S s 550440200 8) LRE T RATS] JO 0500 303 [E2020 2004y 14 i(,i.gi'v. RKIEY RIS ORI
A RV TR TR 03TH0.14 S 62620, 33¢%) 9,884, 1314) 10.7940.010, 154340038 14,4020 78 2
o T8 A48y &78;'.-0‘('5;.“.). ‘):’l‘&!,”.“‘.ﬂlj) G K00.0804) 11.2020.2108) lS.l‘SﬁEﬂl}hDi IERAEN

Costd L1088 700202703

18920 5613y

HLS I ISy

0481635 538214008 93620 97 5

S Figary in parentliesis indivate wormber of wndiimals 1 1950,03)

There were no significant changes in the live
weights in both treated and untreated control rats
throughout the study period (Table V1),

Nccropsy did not reveal any gross pathological
changes in the tissues of the untreated control rats.
However, in all the treated groups, the lungs were
slightly congested and had pin-point whittish
spots, while the intestines and the kidneys were
respectively congested and had arcas of
haemorrhages. The severity of the lesions
increased with increasing dose of the extract.
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Histologically, the kidneys showed acute toxic
renal tubular necrosis in the cortex and
mononuclear cellular infiltration into the areas
(Plate 4). The lungs had interstitial pneumonia
characterized by presence of inflammatory
oedema and macrophages in the alveolar lumen
coupled with thickening of the alveolar septae by
congestion and exudation (Pate 5). There was
necrosis and desquamation of the bronchiole
epithelium and the bronchiole contained necrotic

- debris. The peri-bronchiolar area was densely

infiltrated with macrophages and lymphocytes
that were focally arranged. The liver showed
haemorrhages, focal areas of necrosis,
mononuclear cellular infiltration and hepatocytes
undergoing vacuolar changes (Plate 6).
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PLATE 4: Photomicrograph of the renal cortex showing desquamated necrotic renal epithelial cells
(a) and infiltration of the interstices by mononuclear cells (b) in a rat following prolonged

treatment with the leaf of Ocimum gratissimum at 60 mg/kg (x 200).

»

'PL‘ATE:S:"Photomicrograph of the lung of a r{;l"t showing the bronchiole filled with necrotic debris
(a) with peribronch‘idlqnfvinﬁlujation, of mononuclear cells (arrows). The interalveolar
septae are thickened by éxudates (b) following prolonged treatment with the leaf of . .

+ Ocimum gratissimum at 50 mg/kg (x 200),
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PLATE 6: Photomicrograph of the liver of a rat showing focal areas of necrosis (a) with few
mononuclear cellular infiltrates and an area of haemorrhage is indicated
(b) following prolenged treatment with the leaf of Ocimum gratissimum at
60 mg/kg (x 200).

o

4

BLE VI: Effect of water extract of Ociumum gratissimum leaf on the live weight (g) of rats (Mean + S.E.M.)

o ar
Extract - Days of treatment
dose ”
(mg/kg) ] 4 § 1 16 20 24
30 0792 i0. 788y 90,3025 42(5) R 100 025,025 DR EARRT] 90.8T=H0.05(30 T8 91.225240.9143)
e ’
WY 00,2l LENS) 93,60 HONSS) JOX Bai3 01LSy 00 76212 07 93 76=10.80(4 86 102300704 0 00 76249 8303)
0 FRE0038.30(51 130.3030.03(3) 143,50239.675) 13043443908 13252431604 130.73230.043) S22,
O 12007621 340 S) 127424920055 [34.84£10.8013) 119.3041 103504
Contral 120004 2505 F2832x L0605 12 21 G 120,081 220605
*Fignese i paresthiesis udivate pumb ol mosals (20,05) fy
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DISCUSSION

The results of this investigation revealed that the

leaf of O. gratissimum contain many preliminary

active substances some of which have been
reported previously. Offiah and Chikwendu
(1999) reported the presence of tannins, steroids,
triterpenes and carbohydrates as the main
constituents in the leaf of the plant.

The LD, of 120mg/kg obtained in this study is an
indication that the plant is very toxic sincé any
plant with LD,, of 500 mg/kg and below is
regarded as extremely toxic (Clark and Clark,
1977). Clinical manifestations suggestive of
toxicity were also noted in rats following a single
or prolonged 1ntraper1toneal administration of the
extract. Pathological ‘lesions were observed
mainly in the liver, lungs and intestines of the
treated rats. The lesions observed in the liver were
mainly those related to degeneration.due to the
possible metabolism of the active principles of the
plant in the organ or their interference with fat
metabolism. However, these lesions are not
specific to the extract of O. gratissimum leaf since
toxins are generally known to protuce
degenerative changes in the liver (Smith et al.,

1972), which is the major organ for

|

bictransformation in the body (Baggot, 1984) /

The lesions observed in the kldneys suggest that
some of the active principles in the plaht are
excreted through the kidneys and thus produce
toxic effects in the renal tubules. The oedema,
interstitial pneumonia and congestion seen in the
lungs showed that the active principles in the plant
extract are widely distributed in the body. The
respiratory difficulties encountered by the rats

given a single or prolonged administration of the”

extract were probably associated with the lesions
produced by the extract within the respiratory
system.

The prolonged administration of the extract did
not adversely affect the haematological
parameters of the treated rats. N
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CONCLUSION

In conclusion, the results of this study revealed that
the aqueous extract of O. gratissimum leaf contains
varymg concentrations of reducing sugars, tannins,
saponins, cardiac glycosides, terpenes, steroids,
flavonoids and alkaloids which  may be
responsible for the clinical manifestations and the
pathological changes observed in the organs and
tissues of the treated rats.
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