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ABSTRACT

The effect of non or y irradiated onion and garlic volatile oils on
male albino rats suffered from A}t . CCly; could be summarized as
follows:

- All immunological parameters ie. chemotactic movement,
MII and Ig responded negatively in rats suffered from these
carcinogens; as the former paramcter$ increased, whilst MIF values
were less than normal level. On the other hand Ig increased
significantly specially during the period ot AFB; application (first
‘four weeks) than CCly did.

2- Pre or post treating with inwost onion and garlic oils, had
limited effect on relicving the deicterious impact of AFB; + CCly as
chemotactic movement and Ig stiii higher than their normal levels, on
the other hand MII still less than these of control rats after the
experiment course for 16 weeks.

3- As general trend; pre-treating rats with either onion or garlic
oils resulted in strong chemotactic raoveinent compared with control
or post-treatments i.e. both onior and garlic volatile oils may exert
such chemoprotective effect than cu-ative action.
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INTROLI:UCTION

The importance of garlic and onion goes back for thousand of
vears, not only as food and spices but also, as remedy for many
‘diseases. The antioxidants activity c¢bscrved in garlic and onion oils
can be due to their rich sulfur-containing constituents. Oils of garlic
and onion contain sulfoxides. thiois aud sullides which can trap
electrons from other systems, and in turn preventing superoxides
formation and scavenging many free radicals including  hydroxyl
radicals. since free radicals have been related to several age related
discases (Weisburger, 2001 and Kummaraguruparan et al., 2005). The-
extract of onion 1s used as anti-asthmatic, anti-inflammatory, anti-
allergenic and  anti-rhombic  agents  due  to  inhibition  of
cyclooxygenase and lipooxygenasc.

DNA adducts are believed (o be an initial step in carcinogenesis.
In rat mammary gland, garlic powder decrcased the occurrence of
DMBA-DNA adducts in vivo and the amounts of total and individual
adducts correlated positively witi: mammary tumor incidence. Garlic
powder. garlic water extract, a deodorized garlic powder, a garlic
puwder with a high sulfur contert. and SAC were also, effective
against mammary DMBA-DNA binding (Armagase and Milner, 1993).
However, DNA adducts induccd by incubation of human bladder
tumor cells with 2 AF were inhibitedd by DAS and DADS (Chung ef
al., 2004).

Plant derived foods contain ibousands of chemically dissimilar
photochemicals. many of which tave been investigated in studies in
vitro and inovivo to determine their effects on cancer risk and their
related mechanisms of action (Huung ¢t al., 1994; Ho et al., 1994, and
Aracrican Institution for Cancer Eescarcl, 1996). In one study, e.g.,
diallyl sulphide seemed to suppress ccll division in human colon
tumors cells by interfering with the cell eycle (Knowles and Milner,
2000).

The present work aims to .tady the effcet of either non or vy
irradiated onion and garlic oils o scive 1immunological parameters in
rats suffered from AFB, + CClLy treasrients.

MATERIAL: ~AND METHODS
1} Chemicals
AFBI1 (purchased from Sig:na Co, U.S.A. lot No. 30801) was
dissolved in dimethylaulfoxide and then completed to the required
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Volume by sterile phosphate buficred saline solution, the investigated
dose was 6 mg/ kg rat body weigh: (Butler and Neal. 1973).

Carbon tetrachloride (5 m/45 i corn oil) dose 0.05 ml/ kg B.W
(Qin et al 1998). ‘ ‘

Onion and Garlic oils (extracied by steam distillation) were
purchased from Kato Aromatic. Giza Fgypt. The stock solution was
prepared by adding 7 ml of onion and garlic oils to 93 ml of corn oil
(I ml of this solution contain 120 irig ot onion oil or garlic oil). The
usced dose was 600 mg/ k.g body weight.
2) Animals

Male albino rats (Rattus norvegicus) 5-6 weceks old (110-130 g
body weight) were purchased irom a private sector breeding
laboratory in Giza, Cairo, Egypt. itat: were adapted for 10 days before
use.
3) Study design

I order to assess the effects o1 onion and garlic essential oils as
a chemoprotective agent in albino rats treated with AFB, as initiated
and C'ClL4 as promoted cancer agen!. 'H'wo onions or garlic oil samples
“unirraiated and the other were subiccied to gamma irradiation with 7
KGy™.

Eighty-seven of malc whiic a.bino rats were divided into ten
difterent groups as follows:
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b e e . et e
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T ; g AR e T,
b . - .= N
| - Hia? » AL, Pt CClL—»
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L. B e
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b s -
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{a} UIO: Umirradiated omon
b} 1O krradiated onion.
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4) Biological analysis
1- Chemokinesis and Chemotaxis,

Two assays systems were used to study the chemotactic and
chemokinetic responses of the rat leucocytes.

A- The micropore filter assay (chcmokinesis assay).

In an attempt to more precisely quantity the chemotactic
response, a modified Boyden charbe: assay was used (Boyden, 1962)
in which cells migrate from ouvc compartment, through micropore
filter, towards a compartmeni containing chemoattractants. The
method employed here is after (Nvunan and Sorg, 1980; Gearing and
Rimmer, 1985 Howell, 1987, Abu i-Maged, 1991 and El-Feki,
1994). The chemokinetic effect obtained was expressed by a
chemokinetic index calculated as:

Mean ntmber of s iy beld wath chemokinene stimnlis

Chemokinenic wdex = S S S
Mean mnsien ol vells per oo Reid ol coutrol stinules

B- The agarose gel assay (chemot:xis).
The method used in this investization was described by Nelson
ef al.. (1975) and moditied by (Gearing and Rimmer, 1985; Abu El-
Maged, 1991 and El-Feki, 1994).

2- Cell-mediated immune respons...
Macrophage Migration Inhibitior i‘actor (MIF).

MIF was carried out as described by David er al.. (1964). The
results are expressed as migration inaihition index (MII) as follows:

Nean area of nuoranon with antigen
NIUE

Nean area of niigration without antigen

3- i1lumoral immune response.
Turbidity test for estimation of tot:i iramunoglobulins level (Total
1g).

Zinc sulphate turbidity had beesn applied for estimation of total
immunoglobulins level (Total Ig) according to Mc Ewan et al., (1970)
and Pfeiffer ef ol., (1977).
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k- Statistical analysis.

‘The data presented in this work as mcans 1 standard error (SE).
Differences between groups were determined using one way ANOVA.
The level of significance was accepicd with P < 0.05 (Steel and
Torrie, 1960). SPSS computer oeopram were used for statistical
analysis.

RESULTS AN:) 31SCUSSION

I- Chemotaxasis and cell migration:

Dala obtained in table 1 (a a1dd b) could be briefly discussed in
the tollowing statements:

a) Control rats showed no chemetactic movement during the
duration of experimental course for {6 weeks.

b) As general trend, rats suifered from AEFB; + CCly treatment
showed such increase which rcaches maximum (strong chemotactic
movement) after 12 weeks, then terded to be moderate during the last
four weeks: however. this is reasonable since rats were kept out any
further CCLy application.

¢) Pre-treatment with all oils and only post treating with
iradhated garlic oil caused very streng chemotactic movement after
the sixteenth week of experiment.

d) Moderate chemotactic micvement was observed in case of
post treating with non or irradiated oifs

Table (1a): Effect of onion oil <1 chiciotactic movement of rats
treated with AFKB, + CCly.

G . I Goplv | GropV Group ¥
T Al . | 5.-@14:]}(.14.,.... Ol ATBL+ | 01 e dFBL
Mets > - R B Ol

Week 0 - z B z
Week 4 z +H Mo ; ) i -
Week § : - R T e i
| Week1) : - S -




108 EFFECT OF ONION AND CARLIC VOLATILE OILS

Table (1b): Effect of garlic oil s chemotactic movement of rats
treated with AFB, + CCl,.

o Groups | e - { S G T GV Group V1

SRR T o

e T - Q e
W b : x = x z

CWeky = + = o -

o Week§ = = st -

[ Week 12 z + e e

| Weekl6 = +H R [ e -

= No chemotacix movement.

= Week chemotactic movement.
= Moderste chens
w=m Vst

1
Y
2- Macrophage migration inhibiiio- fuctor (MIF):

Application of all onion and garlic oils did not succeed in
controlling MIF index, as all values, were significantly less than
normal level in control group (Iigs. | and 2). Oils pretreatments.
scemed to be somewhat effective as pushed MIE index values towards
normal level more than post treatmzits. wnd this hold true for all oils
investigated. However, this may mwan chat MIF showed significant
negative response (i.e, very scusiiive) to AFB; + CCly and their
deleterious effect were not medicited or at least mediated by pre or
post treating with cither onion or garlic oils.
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3- Total immunoglobulin (Ig):

Data illustrated in Figs. (0 and 4) showed that, total
immunoglobulin (Ig) responded nogaiively to AFB; - CCly treatment
compared with control, as its vuiucs were significantly higher than
normal level especially during the fust four weeks (period of AFB,
application) then its values varica siighily up to the sixteenth week.
Arywise this may mean the responsibility of AFB, for increasing Ig
rather than CCLy did during its appication. Le, lg was more sensitive
0 AFB; than CCL. Any attempt o rclicve this deleterious effect
through administration of all cinien and garlic oils, had limited
influence, as its values were still significantly higher than normal level
except for pretreating with irradicic ¢ pariic oil.

It should be concluded that, plaai derived foods contain thousands.
of” chemically dissimilar phytochonpeats, many of which have been
investigated meostudics in vitro and ia vivo to determine their effects on
cancer risk and their related mechanmsms of action. (Haung er al.,
1994 Ho er al., 1994; American lastitute for Cancer Research, 1996).
Diallyl sulphide (found in allium vegeiables such us garlic and onion)
seemed to suppress cell divisioi: i human colon tumor cells by
interfering with the cell cycle; ccils remained in the inactive G phase
instead of moving to the M phasc, wocic mitosis oceurs (Knowles and
Milner. 2000).
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