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ABSTRACT

- T et coed 12 nuAclv peed as o M e :
Nigellz sznva seed 15 vfn.el; used as general tonic , it was suggested to have a general protective roles. Twenty four white
= divided into four equal groups. The first group was exposed to sham operation and received saline through an

Toino r2is "ET
oro-gastric whe for 15 consecutive days and kept as control. The other groups were subjected to unilateral nephroectomy. The
i oum was given suspension of crushed seeds of Nigella sativa, 2gm / kg B.W. orally daily for 15 consecutive davs . The
23 imjectzd intraperiteneally (i.p.) by gentamicin in a dose of 30 mg'ke B.W. daily for the same pericd. The fourth

s was imjected (ip) by 30 mg kg B.W. gentamicin ip., in compination with 2gm ‘kg B.W. suspension of crushed seed of
Iy dzly for the same pericd. Changes in blood pressure, heart rate, blood urea and serum creatinine were

Fgellz sativa orell
The Hstopathologicial changes in kidneys were also demonstrated . The results of this study , revealed that, gentamicin

recorded . 1he

ez showed 2 significant increase in blocd pressure , blood urea, and serum creatinine , there is no significant changes in the group
ven Nizella sativa 2lone. On the cther hand, insignificant changes were recorded in the same parameters, in the group given
rsmicin in combination with suspension of crushed seeds of Nigella sativa Histpathological studies of the kidney, showed
ectosis, interstitial haemorrhage and basement membrane distortion with gentamicin. On the other
micin and Nigella sativa treated group. These changes supported our
did not produce deleterous effects on kidney tissues

W, B

'?Q

ular degeneration, tubular n
tard o Hswopathologicel changes were recorded in genta
findings. These results suggested that Nigella sativa seeds and their constituents
2=d function, but prevented the nephrotoxic manifestaticns of gentamicin.

cyclo-oxygenase and lipooxygenase pathways of

I‘

INTRODUCTION
Gentamicin is a widely used aminoglycoside arachidonate metabolism. They rcported also that ot!.xer
antibiotic in the treatment of gram negative bacterial components of il ‘?e e as unsan‘xra_lcd fatl‘y acids
ifection (). Unfortunately the clinical usefulnéss of may .be confn.buung to its anu-—encosano:d" and
his 5e Timited due to the é.ev&lopment of ventamicin am.xo.udant activity. In spite of extensive usc of g\lgclla
. S & sativa seed and their constituents as geperal tonics, the
indnced nephrotoxicity (23), exact pharmacological actions is not fully investigated
until now.

Nigella sativa crude seed oil is widely used

nowadays, not only for protection but also in the Therefore, aim of this study is to ellucidate the

treatment of many clinical syndromes . Recently litde possible protective role of Nigella sativa crude seed oil
escarches arere ca:_'ned out to study the possible against gentamicin induced nephrotoxicity in unilateral
Ff;amacologlc:al actions of Nigella sativa crude sced nephroectomized rats.
ail.
‘ , MATERIAL AND METHODS

It has been found that Nigella sativa sced oil Material:
”fh’b“cfi the sponfaneous movement of rat and guinea ’ . )
Pig tterine smooth muscles and reduced the contraction gelntanil}:g: Garamycin ampoules (80 mg) Memphis -
oduced by oxytocin 4 Nigella sativa seed oil has arom A . . _
immunostimulant effect through the enhancement of the Nigella sativa: Seceds of Nigella sativa were obtained
production of interleukin, by human lymphocytes (- from l_:_g)puan Company -for Sugar and Integrated
Keshri - 3. % ymphoey Industrics. :

et al, ) suggested that hexans extract of Urethane: Used as powder from Aldrich, Chemical Co.

Nioella <afic
[,icil‘; rdﬁﬁsa seeds prevented pregnancy in Sprague (England).
treated orally with 2 gm ‘kg body weight  Heparin: Ampoules (5000 [Uml) Nile Co. (Egypt).

if‘j rmda}.s 1-10 L & . s
i‘:;m o})sc'ncdmz:m?:: aZilS;ﬁnn ﬁc?;:;::::mal:g Saline: 0.9 % solution from El-Nasr Co. (Egypt).
“ractions at a contraceptive d , Thiopental sodium: Vials (0.5gm) powder dissolved n
Bhors added ptive dose level, The same o ) s ;

Wik senq, that active hexans extract of Nigella distilled water (Biochem. GmBH-Vienna Austria).

eeds exhibited onlv mi . ) s
Yhich s djr;;hfb“"d only mild uterotrophic activity, Stains: - Hacmatoxylin and cosin @), periodic
%8 Bevoid of Y mmongl 1o ethinyloestradiol, but acid-Schiff (PAS) stain to evaluate the integnty of
™ "’iﬂz::tay_' * any oestropenic activity in the immature tubular basement membrane (9).
.. Houghy TR Animals:
4 [ on t ‘7 : i )

¢t al., ') found that crude seed oil of Twenty four adult male healthy albino rais

A7 | P
¢ Alvy hae .

Ry 4y #n P PR . L s : . . y

45 antiniflammatory activity, possibly weighing about 180+ 20 g were used for performing

]
T “19}‘ 3
coH kbt e
Mgt ON - of  elcosanoid  sencrati . . e s .
O Pt pd peroxida @iosanoid  generation and these experiments. They were randomuzed o four
T imcation, or through inhibinon of equal groups,
44
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Group 1: Exposed to sham operation and injected by
Iml saline i.p. and received saline 0.5 ml orally and
served as control group.

Group 2: Exposed to unilateral nephrocctomy and given
aqueous suspension of crushed seeds of Nigella sativa in
a dose of 2¢/ kgbody weight per day orally for 15
consecutive days, (6)-

Group 3: Exposed to unilateral nephroectomy and
injected i.p. with gentamicin in a dose of 30 mg kg for
15 consecutive days (10),

Group 4: ELxposed to unilateral nephroectomy and
injected with gentamicin 30mg /kg B.W. in combination
with suspension of crushed seeds of Nigella sativa in a
dose of 2gm /kg B.W. orally for 15 consecutive days.

Each group was caged separately and rats were
left free for normal feeding and water ad libitum . After
15 days animals were anaesthetized with uretbane (11) for
determination blood pressure and heart rate. At the end
of each experiment, blood samples from carotid artery,
were taken and centrifuged. Sera were kept at- 50°C
until the assay for blood urea (12) and creatinine (13)- The
kidneys were excised, kept in 10

% formalin processed
and embedded in paraffin film.

Blocks were stained
wih H & E and periodic acid-schiff stain to show

mbularl BM. and examined microscopically for
histopathological evaluation (14).

Statistical analysis:

All values are expressed as the mean + S.E. The
significance of the difference between mean v

analysed, using the Student of "
observations and the levels were co
significant at P<0.05 (15).

alues was
test for paired
nsidered 1o he

RESULTS

I-Pharmacological and biochemical changes :

Table (1) : The effect of Nigella sativa (2 mg/kg orally), gentamici

A- Changes in blood pressure and heart rate ;

In the present study, it was found that, Nigell
sativa in a dose of 2 gm/Kg orally produced nsignifican
increase in the mean arterial blood pressure, frop
88.33+2.19 o 92.52+2.5 mmHg. Co

mpared with
control group. :

Gentamicin given 1.p. in a dose of 30mgikg,
produced significant increase m the mean arterial bloog
pressure, from 88.33 + 2,19 up fo 15133 + 4.81 mmyyg
(P<0.05). as regard to the control group. _

The combined administration of Nigella sativa iy
dose of 2 gm/kg and gentamicin in a dose of 30 mg/kg
produced a slight increase in the mean arterial blood
pressure from 8833 + 2.19 to 97.5+ 1.87 mmHg as
regard to the control group. However it produced
significant reduction in blood pressure as regards to

gentamicin  treated  group (151.3344.81 down 1o
97.5+1.87 mmHg) (P<0.05).

Nigella sativa in a dose of 2¢m/kg produced
insignificant increasc in heart rate, from 386.7 + 4.69, (o
388.6 + 6.33 b/m (Table 1) Gentamicin in a dose of
30mg/kg, produced insignificant decrease in heart rate,
{rom 386.7 + 4.69, down to 381.7 + 542 b/m. While
combination of Nigella sativa 2 gm/kg and gentamicin
30 mg/kg produced insignificant increase in heart rate
from 386.7 + 4.69, up 10 390 4+ 4.61 bim Fig. (1,23,&4).
B- Changes in blood urea : S

As shown in Table (2), Nigella sativa i a dose
of 2 gm/kg orally, produced

‘ insignificant increase in
blood urea from 38334 2.19 up to 39.5443.32 mg/dL.
Gentamicin in a dose of 30 mglkg produced increase in
blood wrea’ from 3833 + 2.19 in control group up 0
104.3344.22 mg/dl  However  the
administration on Nigella sativa in a

with gentamicin in 4 dose of 30
1nsignificant incre

mg/dL in control

concurrent
dose of 2 gmikg
mg/kg, produced
ase in blood wrea from 3833 +2.19
£roup up to 40,3343 .07 mg / dL.

§ n (30 mg/ke ip.) an 1 inati d
pressure and hearl rate in unilateral nephroectomized rat . =8 p ) :<l_And.vthe1r combination on bloo
Parameter ! . - ici
Control group Nigella sativa Gentamicin cg{f}g@;ﬁ:ﬂ:m
; n
treated group lreated group Nigella sativa
treated group |
Blood pressure mean + ST 883342 19 92 c;’)+2.5 . |
- (mmHg) | 15133 97.5+1 'i./
. o7 > Q
70 changes a.729, 70.99, 10.17% : |
-Heart rate mean + STE 386.744.69 388.646.33 -
v : "16.3: 3 !
- (bim) : —t— | 81.7+5.42 390+4 61 ;
' ' 0, changes I —7 -
2 ) O é 0.49‘7’1’1 l 29‘.;; U 8;0'
. “ S0 i}
*+dumber of 1ats in each group () = 6 rats PRy s
I .

ARE « Gigmificant (P<0.05)
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f Nigella sativa (2 mg/kg orally), gentamicin (30 mg/kg ip.) and their combination on blood

. The cffect © N . .
2l atinine in unilateral nephrocectomized rats.

Table () rea and serumi Cre

u

parame(€T

Blood urca
(m g:’(ll,)

|

Serum crcalini ne
(mg/ dL)

Control group

Nigella sativa
treated group

Gentamicin
treated group

Gentamicin combincd with
Nigella sativa treated group

% changes

mean+ SE | 383312.19 39.544332 104.3344.22* 40.33+3.07mg/dL
[ op changes 32% 170.8% 5.19%
| eans SE | 098:0.07 1.120.12 23310.16 1.140.07 mg/dL
12.27% 158% 12.24%

o

Number of rafs in each gronp (n) = Grats
mmlg

* Significant (P<0.05)

Fig. (1) : Control group
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Fig. (2): Nigella sativa treated group

_ 390 b/ min,
Fig. (3) : Gentamicin treated group

‘ 400 b/ min.

figella sativy (2

Fig (4y. 01, .. )
&1 Gemamicin combined with Nigella setiva treated group.

Mg\/\/\f\,\/\/\/\f\/\,\/\/\/\/\/\,\/\/\f {“Iﬁ,\

redak,
) A

'N

2RO Blood Drosttirg & gmvky ), pentamicin (30 myg/kg i.p), gentamicin combined with Nigella sauva (2gm/kg
> . s N e . R . . " b
A FTaIR e eand beart rate in unilatersl nephroectomized rats.
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C- Changes in serum creatinine:

Nigella sativa in a dose © kg
roduced {nsigniﬁcanl increase in serum creatinin€ fromq
098 + 007 mg/dL 10 control group, up }o l.liQ.l_
mg/dL (Table 2)- Gentamicin in & dose of .3.0 mg/kg
produced significant increase in serum creatinin¢ from

098+ 0.07 mg/dL in control group, up to 233 iq.lﬁ
mg/dL. The concurren Nigella safiva

' { administration of
in a dose of 2 gm / kg orally e of

and gentamicin in a dos
30 mg / kg ip. Produced insi

gnificant increase in serum
creatinine, from 0.98 + 0.07 mg / dL in control group, up
to 1.1+ 0.07 mg/dL.

II- Histopathological studies :

it was obvious that no
histopathological changes were detected in both control
and Nigella sativa treated group. No significant
pathological changes were also detected in the glomeruli
of all experimental animals.

{f 2 gmkg orally

sa

On the other hand,

Table (3) : Tubular degeneration, necrosi

Treatment withip

consecutive days i
and granular degenera
infiltration with mononuc
lymphocytes
haemonhage Wer
basement membrane
distorted and/or damage
tubular necrosis was evi

and plasma
e detected in all animals (6/6). Tuby]

(by periodic acid-schiff stain) “,:I
d in 5 animals (56), w,
dent in 4 amimals (4/6). ¢

gentamicin 30 mg / ke g, ..
nduced nephrotoxic, tubular ‘Tacur 15
tion, tubular dilatation, peﬁmbt)!a:
lear inflammatory cells mm}i;’

:

cells and intersgy,

In the group given gentamicin with Nige]],
. . . g
sativa, the histopathological changes were less evidey

than in gentamicin group.

interstitial  haemorrhage

membrane were found in 2
as observed in one animal (1/6)

nfiltrate of lymphocytes and
found in 3 animals (3/6).

tubular necrosis W

Peritubular inflammatory i

plasma cells were

s and dilatation in unilateral ncphrdectomized rats d

Tubular degeneratiog
and distorted basemen;
animals only (2/6), while

ue to the effect of gentamicis

and Nigella sativa.
Tubular Tubular necrosis Tubular dilatation
Group degeneration |
0 1 2 3 4 0 1 2 . 4 0 1 2 3 4
Control group 6 " - - - 6 6 |
Nigelia sativa — : - — .
treated group 6 ) i . ) 6 - = = - 6 - - -
Gentamicin - |
treated group ) 1 2 -2 1 2 2 1 1 - - 2 2 2 -
Gentamicin+  Nigella 4 1 1 } __-J
sativa treated group ) 3 1 - - - 3 2 1
e}

\

~ Inflammation I iti
‘ I nter
Group peritubular infiltration stital haemorrhage Bz:sement(g:gi b::n;
pertubla intcgrity staul
Control group 6 = > 2 . 1 : - 2 . : - _5’-4/
.v r - ‘ - - 6 - : i __./
Nigella sativa 5 : - ; : : ‘ ’
treated group ! ) ) ’ ° _ ) - ) 2 4‘/
Gentamicin - - -
‘treafed groop i 2 = ! ‘ ! 3 //
- 1 ’
) G;:plamicim Nigella 3 1 1 : ] -
salv s ) g )
wguwmdAgmup ) i " l 1 ) 4 ‘/
- 2 - - :

. The extent and distributi
- The &) utio
Gordon U7 35 fellome. n of each of these les

" Score () - No lesit;n

Score 2 - Lesion re : '
e presented in 10-509%
] SWT ¥ 7‘,.‘_‘,‘[7‘:5"’“ represented in mois()tﬁazf(;};eaycphrous, Score 3 - Lesi
: , : U] ) %o of the nephron - Lesion represented in 50-90% of the neP

ions in the ki
> kidney of each rat were scored according 1o Hotteﬂd"'{g

s.

a7

SCOI‘C 1 L i . C ‘
v - CSIOD 1 : ' ;

¢
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Fig. (51 * Section 1 kidney of unilateral nephroeciomized control rat. showiag
tubules, glomeruli and intact basement membranes (H & T < 2003

Fig. i6) ;

Section in kxdney of unilateral nvphrocetom
showinig normal whules glomeruli

tzed contro) rat, thet TeCely

«d Nigella sanvs
and mfacy ¥

asciient membrapes 11 & | 2060
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. icin showing
ized rats that received gentamic
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Fig. (9) : Section in a klan) (;'luhular fymphocytic and plasma ¢
- ’ 4 y o S0 pl:
multiple areas

© Fig f10) + Section in a kidney of umilateral
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showing distortion necrosis and inte
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Fig. (11) : Section in a ki(lnc; ol unilateral nephrocctomized rats that received Nigella sativa and
gentamicin showing: ' repenerated renal tubules, normal glomeruli and slight
peritubular lymphocyticin(iltration (I1 & E x 200). Ll

i e Anui i

e, Y R AN ,
5 i i i , 1 . ’ va al
Fig. (12) : Section in a kidney of nilateral nephrocctomized rats that received Nigella s30°
gentamicin showing , intact and normal basenent membranes (PAS x 300).
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DISCUSSION

In the present study, it was found that,
gcnlamicin produced significant increase in blood
Jressure, NCrease in blood urea and serum creatinine
put did not affect the heart rate. Similar results were

rded before (16), they found that gentamicin

reco
pephrotoxicity increased both blood urea and serum
creatinine.

Histopathological  studies revealed  that

gentamicin inducd renal tissue damage represented by, |

wbular vacuolar and granular degeneration, tubular
dilatation and necrosis, peritubular infiltration with
mononuclear  inflammatoryy cells, interstitial
hacmorrhages and distortion and/or destruction of
tubular basement membrane (by PAS stain). These
findings were compatible with the results previously,
rcporlcd(”), They reported that  gentamicin
nephrtoxicity is represented by vacuoler and /or granular
degencration, tubular necrosis, tubular dilatation and
peritubular basophilic infiltration. It has been f\ ound that
approximately 8 % up to 20 % of patients who received
aminoglycosides for more than several days will
develop mild renal impairment, that always reversible
(I). The renal changes caused by aminoglycosides can
be attributed to their selective accumulation in proximal
convoluted tubules in human (18 19 and in

experimental animals (20, 21).

It was proved that aminoglycosides gain access
to the proximal tubule via brush border (luminal) and
basolateral (vascular) membranc surfaces. (22 23). Patel
et al,, (29) supported this suggestion and added that,
initial damage at this site is manifested by the excretion
of enzymes at renal tubular brush border e.g. alanine
aminopeptidase and alkaline phosphatase and BD
glacosamindase. The interaction bctween  the
aminoglycoside (gentamicin) and repal brush border
membranes has been described in rats (25 26) and rabbit
(27, 28), appeared to represent specific binding process.
Polycations such as spermine and polysine have been
shown to inhibit renal membrane binding (28) and tissue
accumulation of gentamicin (29). The previous authors
proposed also that the renal membrane binding of
aminoglycoside is of positive charge and the renal

" transport pathway of aminoglycosides is specific for
polycations Stations. On the other hand gentamicin
nephrotoxicily can be poteniated by certain drugs such
as amphotericin B, vaocomycin, cisplatin  and
cyclosporine (39) by more than one mechanism such as
volume depletion, potassium wasting, or clearance
defects (31).

~_ Our results revealed that Nigella sativa did not
Significatly change the blood pressure, heart rate, blood
lfrea or seram creatnine. Moreover, no pathological
thanges in kidney parenchymatous tissue in Nigella

52

sativa treated group compared to control group. These
results are correlated with that observed before (32): they
reported that Nigella sativa oil produced insignificant
changes in blood pressure, serum creanine or, blood
urea,, which also agreed with that noticed before (33),
who found that Nigella sativa produced insignificant
histopathological changes in kidoeys.

In the present study, it was obvious (hat
concomitant administration, of Nigella sativa with
aminoglycosides, Nigella sativa prevented the increase
in blood pressure, blood urea and serum creatinine. It
prevent also the histopathojogical changes in kidneys
that appcar more or less as control group, which
coincide with results reported before (33), He found that
Nigella sativa produced insignificant histapathological
changes in kidneys in aminoglycoside induced guinea
pigs nephrotoxicity due to chelation of DNA under the
effect of free radicals.

The exact mechanism /s of renal tissue
protection produced by Nigella sativa is not clearly
obvious until know but it was suggested that Nigella
sativa can strikingly increase the cAMP content in repal
cells (34 - This means that Nigella sativa can promote
the activity of tissue glycometabolic enzymes and
enhance cellular glycometabolism. Besides, cAMP as an
important physiologic medium in organic cells, also it
may plays an important part in regulation of the
cardiovascular system through this mechanism (33).

Jarl-stedt and Bugger - sjoba, (36) proved that
gentamicin can inhibit protein synthesis in renal cells by
decreasing the RNA content of these cells. On other
hand, Salami et al, 7) stated that Nigella sativa
enhances DNA synthesis and protein synthesis.
Houghton el al., (7) proved that the unsaturated fatty
acid component of Nigella sativa may contribute also to
its antieicosanoid and antioxidant activity.

From these results, it can be concluded that
Nigella saliva prevent the gentamicin-induced
nephrotoxicity through many mechanisms. Provent the
processes of gentamicin binding with brush borders of
renal tubular cells; through it's antioxidant effect, and
consequently inhibil gentamicin renal absorption.

Enbancement DNA synthesis and intercellular
rf*.nal tubular protein synthesis, which may prevent renal
tissue damage. Inhibition of cyclo-oxygenase with
conscquent  selective jnhibition of prostaglandin
synthesis which consequently inhibit repal tissue

necrosis, degeneration, inflammation
pathological kidney changes. s edema aad other

REFERENCES

1-Smith, C. R. + Lipsky, J. 1. ; Laskin, O, L.; Hellman, D. D, -

Mellitis, E. D. and Lie

N ) tman, P. S, :

2. 1106 e llne S. : New Engl. J. Med.
2-Schentag, J. J. - Cumbo, T. )

-J. Am. Med. Frwy v Jusko, W, J. ang Plant, M. E,

240 : 2067-69 (1978).



Mohamed A Larmag ctal

ptennett, W A1 Nephron, 13 TRT7 AR R
$ Agel, M oand Shaheen, RL Ethanopharmacal, . e Ly
() 23.26(100) ) .,

o Abdullanf, M3 Loba, PE Khabar, K. and Sheth, Ko
Immunopharmacology, Aug. - 30 (2) 147-55 (1995).

o Keshrn, G, Singh and Lokshmi, U Indian. J. Physiol
Pharmacol, Jan 39 (1) 5962 (1995)

T Houghton, P 1, Zarka, R, Delas, H B.and Hoult, J. R,
Planta - Med. Feb 61 (1) 336 {1995)

& Hancroft, 1 D and Stevens, A, @ Theory and practice of
hstolopeal techmyues Chapter 7, I-dinbingh, London,
New York Chrohud Livingstone I 97 - 108 (1981).

9 Prophet, E D o Mills, B and Sobin, H. L. Laboratory
methods in lstotechnology, PP 156 (1992)

10 Thibault, N Grenier, L, Smard, M. and Bergenon, M. G
. Life Sci. 56 (11) R77-R7(1995).

11.Ghosh, M. N Fundamentals — of  expennmental
pharmacolopy , I 43 (1971) .

12-Patton. W and Grouch, 8. R Clin. Chem, (49) 401
(awin

13- Husdan, H . Rapoport, A and Ropert, 1. E @ Clin, Chem.
(1) 222 (1968).

14.Drury, R and Wollington, E: Catleton's histologieal
techmque — dth ed. Oxlord, New Oxford University Press
(1980)

15 Bemstem, Loand Weatherall, N. @ Average. P. 49 measure
of seatter .56 stander error of mean P69 Int @ Statisties
for medical and other biological studies |, Eand E living
stone Edinburgh and London (1952). o

16-Scarabottolo, 1. ; Trezz1, 1= Roma, P and Catapana, Al -
Atherosclerosis, 59, 329 (1986).

17-Hottendor!, G. 11 and Gordon, 1.. L. : Antimicrob. Agents
chemother. , 18 176 - 181 (1980), '

18-Edwards , C. Q; Smith, C. R, and Lietman, P. S. :
Antimicrob . Agents chemother, 9: 925-27 (1976).

19-Whelton, A, ¢ J. Clin. Pharmacol. 25: 67-81 (1983).

a0-Fabre, J. 1 Morin, J. P, and Rudhardi, M,
Nephrol., 10, 53-62 (1978).

21 Luft, .G, Patel, Vo Yum, Mo N Patel, B, ang Kleit ¢
A, : Lab. Clin, Med. 86, 86: 213-220 (1975), 8

22.11su, C. 11 Kutz, T. W.. and Weller, 1. M. - A"ﬁmkrub‘
Agents Chemother, 12 192-194 (1977),

23.Chiu, P. 1. S. ; Brom, A. ; Miller, G. and Long, J, p, .
Chemother : 19: 277-282 (1976). ‘

24-Patel, V. ; Luft, . C. Yam, M. N. : Patel, B. | Zeeman, w
and Kleit, S. R, : Antimicrob. Agents Chemother, ¢ -
367-369 (1975) . '

25.Just, M. and Habermann, M. : Arch Pharmacol., 309 .
67-76 (1977) .

26-Williams, P. D. ; Trimble, M. E. ; Crespoi, and Freedman,
1.C 1 J. Pharmacol. Exp. Ther, 231 248-53 (1984),

27-Komguth, M. L. Bayer, W. H. and Kurin, C. M. : ],
Antimicrob. Chemother., (6) : 121-131 (1980).

28-Lipsky, J. J. ; Cheng, L.; Sacktor, B. and Lietman, P. S. : J. .
phurmacol. Exp. Ther., 215: 390-393 (1980). N

29-Josepovitz, C. Pastoriza , E. | Scott, M. and Ieldman, S, :
J. pharmacol. Exp. Ther, 223 : 314-321 (1982).

30-Wade, 1. E. ; Smith, C. R, ; Petty, B. G. ; Lipsky, J. J. and
Lictman, P. S.: Lancet, 2 : 604-606 (1978).

31-Smith , C. R. and Lietman, P. S. : Antimicrob. Agents
Chem.23 : 133-137(1983) .

32-Samir, A. E. Bahandy : Egypt J. pahrmacol. Sci. (37) No.
1-6,313-317 (1996).

33.Hamdy, A. (1996) : Benha M. J. May Vol. 13 No. 2.

34-Awadi, F. ; Fatania, H. and Shamte, U.: Ethmopharmacol
31 (3) 283-9 (1991).

35-Clipsham, P. J. ; Hamilton, J. C. ; Hunt, A. A. and Poyser,
R. H. : Eur. J. Pharmacol. 65 : 193-200 (1980).

36-Jalstedt and Bugger - Sjoba : Acta Otolarngol (Stockh) 34
362-9 (1977).

37-5alomi, M. J.; Nair, S. C. and Panikkar, K. R. : Nutr
cancer 16 (1) : 67.72 (1951).

+ Conr,

I—

Received : 24 July, 1997
Accepted : 17 Sept., 1997

i Sl g IS el e 28,01 L L podall i) SG 151 Jlazs! sl
Saa ANl o133 3 Otalid !
AV (o = ey il 550 = s s s - 215 der ders

% GUUAN D L S 3y Ly G330 b 1S a8 pLul
{
kel U Doy Gl 205 0o g ok U e oY g g 00,1 Ll Ple S gy Ui Lo 38,0 i Gut Jarid
-'-»U*.JSJ‘ 18 GLAN 3 Ot Uty Sl S s e 3,00 s ) 330301 26,0 ) Ui g}i Al e ¥
ok L il AT 0h 530 (8 e )8 51 R0laS L Rn )56 Oluis gl a»,;\z sl ;5,4; b ,LM oI coud! W&‘L"'&;‘
ol g« Ll 3 o Sl ey el SO 2oy Ly ly ol i (6 sy s S e sl : ,J'U“”’i ot
gailhy pall .luw Jons ly 0 AN 2l (8 (2l i i Uy ) i gl L{,,J; i e I uu;;b M-:J.h.:«h&‘ o o

) y el
Aol e sanll 3 Ve e |t Cilzso ousle, S e e

._z»ijl,JSl%c)ls MS}“’)MH‘Jhbw‘““’&”w‘o‘é%ﬁbdAé,s-h.ll.'&_,.)lz.,c,l_.,-ic,.,.,Jlu»y{':"""

53




