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Summary

A total of 40 NZW rabbits were selected for this study to see the effect of onion extract
on immune response following antigenic challenge. These animals were randomly
divided into four groups, each composed often rabbits. Groups I and II were challenged
with typhoid H (TH) antigen and groups III and IV with sheep red blood cells (SRBC).
Groups I and III were considered as control and II and IV as treated groups. The latter
two groups were treated with onion ~xtract orally. The immunosuppressive effect of
onion extract was evaluated by estimating antibody levels by Widal test and hemolysin
titer. It was found that mean antibody titers were significantly lower in the treated
groups than in controls. The weights of thymus and lymph nodes were higher and of
adrenal glands were lower in the control groups than in the treated groups. It appeared
from the current study that onion extract has an inhibitory effect on immune response.

Introduction

Onion and garlic plants are widely distributed all
over the world. Their importance as therapeutic

agents were recognized several thousand years
ago in Egypt, India and China"These are used not

only as food and spice but are also claimed to be

a household remedy for fever, dropsy, dysentery

and inflammatory disorders'. Onionjuice has been

reported to be an antibacterial, cardiac and smooth
muscle stimulant2-4. But these effects have not

been evaluated scientifically. Hypoglycemic,

hypolipidemic and anti-atherogenic effects have
been reported by a number of workers5-1O.In the

study of Auguesti et alx, long term administration
of onion extract reduced the liver and serum

proteins and the lipid levels of blood. So, it may

be speculated that long term administration of

onion extract may also reduce antibody synthesis.
It has been demonstrated that onion extract can

modulate carcinogenesis at the stage of tumor

promotion 11.

Nuikien and co-workersl2 observed that onion

extract significantly inhibits and lyses tumor cells

in vitro and vivo. NerkeretaJl) reported that onion

extract has cytotoxic effects both in vivo and in
vitro. Since the cytotoxic agents are

immunosuppressants, it would be interesting to

investigate this effect of onion extract, if there is

any. The current study was designed to see the

effects of onion extract on immune response

following antigenic challenge.

Materials and methods

A total of 40 healthy NZW rabbits of both sexes

were selected for the experiment. The age of the

rabbits ranged from 3-5 months and their body

weight from 1.4-2.5 kg. For adaptation, each
animal was kept in a separate cage in a well lit and
ventilated room for at least one month before the

commencement of the experiment. During this

period they were fed on normal laboratory diet
and fresh drinking water. At the onset of the
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experiment their body weight, Widal test and
hemolysin titers were recorded. Blood was

collected from the marginal vein of the ear of each

rabbit. The rabbits were randomly divided into
four groups, each consisting of ten.'

Group-I: Single dose of I ml (4000 million/ml)
Salmonella typhi flagellar (TH) antigen was
injected subcutaneously (SIC) to each rabbit of
this group. This group served as the control.

Group-II: Animals were inoculated with TH
antigen as in group I and treated orally with 400
mg/Kg of freshly prepared onionextract daily for
10days from the day of antigenic challenge.

Group-III: Animalswereinjectedsubcutaneously
with I ml of 20% sheep red blood cells (SRBC)
prepared in the laboratory, on alternate days; a
total of 3 inoculations were given. This group
served as control.

Group-IV: Animalsof this groupwere inoculated
as group III and treated with onion extract as
group-II starting from the day of antigenic
challenge.

Fresh onions were purchased from the local
market. They were homogenized by blending
after removal of their outer coat and the

homogenate was then filtered. 10% aqueous
suspension was prepared out of the filtrate.
Everyday freshly prepared extract was used.
Onion extract was given orally through Ryle's
tube at the dose of 400 mg/kg/day'4.

The animals were sacrificed by exposing to excess

chloroform on the 10th day of antigenic challenge.

Prior to the sacrifice, body weight, antibody and

hemolysin titers were estimated. Laparotomy was

performed and the chest of each rabbit was opened.

The weight of right adrenal gland, thymus and

regional lymph nodes of each rabbit were recorded

by electric balance and these viscera were

processed for histopathological examination.
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Parameters used for assessment of immulle
response:
I. Estimation of antibody titers on the 10thday

in group Iand IIby Widal test forTH antigen.
2. Estimation of hemolysin titers in groupIII

and IV on the 10th day.
3. Histopathological examination of lymph

nodes, thymus and adrenal glands.

Results

Daily food consumption of the control groups
was higher than that of the treated groups. The
animals of the control groups gained weight.The
animals of the treated groups also gained weight
but the rate was less than that of the control

groups (Table-I).

Table-I: Average weight gain in grams of the
animals of different groups.

Antibody titers: The titer of antibody to TH'

antigen in group-I ranged from 320 to 1280 with

a mean of 704.:t313.5 (Fig.-I). In group-II, the

range was 80 to 160 and mean 96.:t32. The

difference was significant (P <0.001) by students

"t" test. The hemolysin titer of group- III ranged
from 80 to 320 (mean.:tSD= 176+78.3) but in

group-IV, the range was 20 to 40
(mean.:tSD=36+23). This difference was also

significant (P < 0.00 I).

The weights of thymus. lymph node and adrenal

gland: The weights of thymus and lymph nodes
were higher in the control groups than that of the

treated groups but reverse in the case of adrenal

glands where higher weight was observed in the

treated groups (Table-II).

82

Group Initial Final Net weight
weight weight gam
Mean .:tSD Mean.:tSD Mean.:tSD

I 1517.:t13.0 I524.:t 13.8 7.6.:t1.8
II 1568 .:t54.0 1570.:t53.6 2.2.:t.74
III 1584 .:t66.5 I592.:t66.4 8.4.:t.IO
IV 1668.:t 18.9 I670.:tl 3.0 1.6.:t1.8
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Table-II: Mean weights of thymus. adrenal gland and lymph node in different groups of rabbits.

P values I vs II -<0.0 I but III vs IV -<0.00 I.

Histopathology of thymus. IYlllph node and

adrenal gland: Cellularity of the thymus in the

treated groups was lower than that of the control.
Increased fibrosis were also observed in the

treated groups (Fig. 2 & 3). Marked follicular

hyperplasia were observed in the lymph nodes in

the control groups as compared to the treated

groups (Fig. 4 & 5). Cell size and number of cells

of the adrenal cortex were greater in the treated

groups than in the control groups.

Gr.-I =Control, Gr.-2 Experimental
Gr.-3= Control. Gr.-4= Experimental

TH=Typhoid H antigen
SRBC=Sheep red blood cell

C=Control, OE=Onion Extract

Fig. - 1 : Antibody titre on 10th day of antigenic
challenge

Fig.-2: Sections of thYlllus on the 10th day of

a1l1igenic stimulation of control group-I
(11/£-110)

Fig.-3: Sections of thYIIIIlS 011the 10th day oj

antigenic stimulation of O£ treated
group-ll showing low cellularity.
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Group Antigenic Onion extract Weightof Weight of Weight of
stimulation treatment thymus(gm) adrenal gland lymph node

(mg) (mg)

I TH nil 4.lOiO.7 301ill.4 '55iIO.4

II TH (+) 2.95iO.2 344i13.5 225i4.8

III SRBC nil 4.50iO.5 293i5.1 245i3.9

IV SRBC (+) 2.70i 0.3 354i10.1 220i2.3
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Fig.-4: Sectio/lsoflymphnodeofcontrol group-

I showing markedfollicular hyperplasia
(HIE x 110)

Fig.-S: Sections (~llymph node of OE treated
group showing less marked follicular
hyperplasia

Discussion

Onion extract is a recognized therapeutic agent

since the ancient era. Hypoglycemic, anti-

atherogenic and fibrinolytic effects of onion

extract have been reported in a number of

studies25.o.x.In a study, long term administration

of aqueous extract of onion lowered protein and

lipid levels of liver and serum in normal ratsx.

Theoretically, lowered serum protein
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concentration may be associated with decreased

serum antibody levels. In some recent studies,
onion has been noted to have immuno-

suppressive13.14 as well anti inflammatoryl5.lo

effects. The present study was designed to verify

the immunosuppressive effects of onion extract.

The normal antibody titer for TH antigen in the
rabbits was not at detectable levels before antigenic

stimulation. Following inoculation ofTH antigen,

the antibody titer rose up to 1280. The mean titer

of the control group was significantly higher than

that in the treated group after antigenic challenge

(fig-I). As in the study ofVyasetal14thehemolysin
titer of the control group was significantly higher

than the treated group. It would be interesting to

investigate the level of serum protein during short
term administration of onion extract. It would be

worth noting whether serum protein levels fall

-along with antibody levels. If the serum protein
level remains unaffected, then the explanation of

decreased antibody level would be different. In

that case, the possible role of onion extract on
antibody synthesizing cells would be one of the

main suspects. It is well known that cytotoxic
agents, in general, suppress both humoral and

cellular immunity. Onion extract was found to be

cytotoxic to malignant cells and to check tumor

growth in ascitic fluid in vitro!.1.

In the present study a significant adrenal
enlargement and involution of thymus and

lymph nodes have been observed in onion extract

treated animals (Fig. 3 & 5). These findings are
consistent with the observations of Joseph et a117.

It may be assumed that these effects are related
to the toxic actions and lor stimulation of

endogenous cortisol release. Adrenal enlargement

was also observed in garlic treated ratsl7. It has

been suggested that cortisol liberated from

enlarged adrenal glands cause destruction of

thymocyteslX. Glucocorticoids cause involution

of lymphoid tissues and destruction of

lymphocytes in the thymus'Y.
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The findings of the present study suggest that

onion extract suppresses the humoral immune

response. The effects on cell mediated immunity

has not been investigated in the current study. It

is necessary to investigate this effect. Well

designed clinical trials should be undertaken

before using onion extract in the treatment of

chronic inflammatory disorders and to enhance

graft survival.
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