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ABSTRACT

The present work investigate the effect of propolis on gentamicin
induced nephrotoxicity in rats. Male Wistar rats were divided into 4
groups; saline, gentamicin (100 mg/kg b.w, i.p., intraperitoneally) for 8
consecutive days, propolis PR (200 mg/kg b.w., p.o.), for 14 consecutive
days, propolis 14 days and concurrently with gentamicin for 8 days.
Blood wurea, serum creatinine, plasma malondialdehyde (MDA),
superoxide dismutase (SOD), catalase (CAT) activities and microscopic
examination of kidney were performed after the treatment.The results
showed that gentamicin treatment caused nephrotoxicity evidenced by
marked elevation in blood urea and serum creatinine. Blood urea and
serum creatinine were increased in animals treated with gentamicin
compared to saline-treated animals. Co-administration of propolis with
gentamicin ameliorate blood wurea and serum creatinine. GEN
administration to rats increased renal MDA and decreased SOD and CAT
activities. PR administration with GEN injections significantly decreased
MDA, and increased SOD and CAT activities when compared with GEN

group.
KEYWORDS: Propolis ; Gentamicin; Reactive Oxygen Species;
Renal toxicity.

INTRODUCTION
Neprotoxicity induced by gentamicin (GEN is a complex phenomenon

characterized by an increase in blood urea and serum creatinine
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concentration, and severe proximal renal tubular necrosis followed by
deterioration and renal failure (Al-Majed et al., 2002). Although the
pathogenesis 1is still not well understood, the toxicity of GEN in the
kidney seems to relate to the generation of destructive reactive oxygen
species (ROS) in these cells (Reiter et al., 2002). ROS have been
implicated in a wide range of biological functions, but they can express
both beneficial and highly toxic effects on cellular homeostasis (Mates,
2000). A large body of in vivo and in vitro evidence indicates that ROS
are important mediators of GEN-induced nephrotoxicity (Kopple et al.,
2002). ROS have been proposed as a causative agent of cell death in
many different pathological states as well as, in glomerular disease
(Smetana et al., 1988), in renal ischemia and reperfusion injury (Longoni
et al., 2002), and in various models of toxic renal failure (Piotrowski et
al., 1996). Several studies have demonstrated that various agents
including melatonin (Ozbek et al., 2000), vitamin E, lipoic acid (Al-
Majed et al., 2002), ginkgo biloba extract (Maldonado et al., 2003) can
prevent GEN-induced renal damage.

Propolis, a resinous substance that honeybees produce by mixing their
own waxes with resins collected from plants, is used as a sealant and
sterilizing agent in honeybee nests (Nakajima et al., 2007). Propolis has
been used also as a folk medicine in many countries for its particular
biological properties in the treatment of cancer and as an antioxidant,
anti-microbial, anti-inflammatory and antibiotic agent (Marcucci, 1995
and Banskota et al., 2002). The flavonoids, aromatic acids and phenolic
compounds are responsible for the most biological and pharmacological
activities of propolis (Vennat et al., 1995). The current work aims to
study the effect of propolis against gentamicin-induced nephrptoxicity in
albino rats.

MATERIALS AND METHODS
Animals
Forty male albino rats, weighing 200 - 250 g were used in this study;

they were housed under conditions of controlled temperature and were
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fed standard rat chow. Animals were divided into four groups of 10
animals each. First group includes animals that received only saline
throughout the course of the experiment. Animals of the second group
received daily intraperitoneally injection of gentamicin (100 mg/ kg/b.w)
for eight days, (Abdel-Gayoum et al., 1994). Animals of the third group
were given gentamicin (100mg/kg b.w) intraperitoneally for eight days in
addition to 200 mg/kg propolis (p.o.) for 14 days. Group four,animals of
this group received propolis (200 mg/kg b.w) per orally for 14 days .

At the end of experiment, rats were killed and the kidneys quickly
removed, decapsulated and divided equally into two longitudinal
sections. One of these was placed in 10% neutral formalin solution for
routine histological examination by light microscopy. The other half was
placed in liquid nitrogen and stored at —85°C until assayed for MDA,
SOD and CAT activities. Trunk blood was extracted to determine the
serum levels of blood urea and Creatinine. For these studies, PR (natural
product) was dissolved in saline. PR was administered at a dose level of
200mg/kg b.w which was reported that completely blocks production of
ROS (Ozyurt et al., 2001).

Biochemical investigations:

Serum Creatinine level was determined using Olympus Autoanalyzer
(Olympus Instruments, Tokyo, Japan) and blood urea concentration was
determined by GLDH-Kinetic method, using Beck man
Spectrophotometer.

Renal antioxidant enzyme activities:

SOD activity determination was based on the production of H,O, from
xanthine by xanthine oxidase and reduction of nitroblue tetrazolium as
previously described (Goering et al., 2002). The product was evaluated
spectrophotometrically at 560 nm. CAT enzyme activity was determined
according to Aebi’s method (Aebi , 1974). The principle of the assay is
based on the determination of the rate constant or the H,0,
decomposition rate at 240 nm.
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Malondialdehyde (MDA ) level:

MDA level in the homogenates were assayed spectrophotometrically
at 535 nm according to Mihara and Uchiyama (1978). A standard
calibration curve was drawn by using 1,1,3,3-tetramethoxypropane.

Histological observation

For light microscopic evaluation, portions of each kidney were fixed
in 10% neutral — formalin, dehydrated in an ascending series of ethanol,
cleared in xylene and embedded in paraffin. Tissue sections of 6 pum were
stained with hematoxylin and eosin.

Statistical analysis

Kidney MDA, SOD, CAT, serum urea and Creatinine levels were
analyzed by one-way ANOVA. Posthoc comparisons were done using
Tukey’s tests. Differences were considered significant at P < 0.05.
Results are expressed as mean+SD.

RESULTS
1-Effect of PR on GEN-induced changes in serum parameters.

Table 1 showed that serum levels of blood urea and creatinine in the
GEN-treated animals are significantly higher than control group [27.4
+2.3 versus 58 +3.7; 0.35+0.02 versus 0.76 +0.02, respectively].

Sera of animals treated with both GEN and PR showed
significantlyreduced urea and creatinine levels when compared with
animals of GEN group [58 +3.7versus 32.6 ++4.1; 0.76 +0.02versus 0.44
+0.03, respectively]. There were no statistically differences between
control and PR treated groups.

2- Effect of PR on GEN-induced changes in kidney tissue
enzymes, lipid peroxides.
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Data in Table 1. GEN-induced acute renal failure manifested by a
significantly increased kidney MDA level [61.44 +7.40versus
100.79+2.56] and significantly decreased SOD,CAT activities
[158.144.49 versus 137.71 + 2.41 and 5.83+0.28versus 1.74+0.31,
respectively]. PR administration with GEN injections caused significant
decrease in MDA[100.79+2.56versus 71 + 4.83] and increased in SOD,
CAT activities [164.36+7.90versus 164.36 +7.90; and 1.74+0.31versus
4.02+0.23; respectively] in kidney when compared with GEN. There
were no statistical differences between control and PR-treated groups.

Table 1: Effects of gentamicin (GEN) administration on rats with or without

propolis (PR) on blood urea and creatinine levels,kidney MDA level and
SOD&CAT activities.

Parameters Control GEN GEN+ PR PR
Blood urea 274 @) ®)
(mg/dL) 123 58+43.7 32.6+4.1 27.741.9
Creatinine 0.35+ @ ®)
(mg/dL) 0.02 0.76 +0.02 0.44 +0.03 0.3740.03
MDA 61.44 100.79+2.5 ®) 66.32+
(nmol/gtissue) +7.4 6 7114.83 3.0
SOD (U/gm 158.1+4 137.71+2.4 164.36+7.9 154.45+45
tissue) .49 1(a) 0(b) .61
. 5.83+ 1.74+ 4.02+ 5.9840.3
CAT (kunit/ml) — 5 031 0.23® 4

Data are shown as means + SD
(*) P < 0.05 versus control group.
(®) P < 0.05 versus GEN group.

3- Effect of PR on GEN-induced morphological changes in kidney
tissue:

The histological results are showed some morphological changes in
kidneys. Kidneys of animals of control group showed normal kidney
structure (Fig. 1a). On the other hand, there were not any microscopical
differences between the control and only PR-treated groups. GEN-treated
rats. More extensive and marked tubular necrosis was seen (Fig. 1b). In
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the GEN+ PR-treated rats, sparse tubular changes were observed (Fig.
Ic). PR apparently reduced kidney tissue damage.

DISCUSSION

The nephrotoxicity of aminoglycoside antibiotics, and specially that of
the most commonly used compound, gentamicin, is well documented
(Cuzzocrea et al., 2002; Al-Majed et al., 2002). Several studies have
reported that oxygen-free radicals are considered to be important
mediators of GEN-induced acute renal failure (Karahan et al., 2005).
Accordingly, among the main approaches used to ameliorate GEN -
induced nephrotoxicity is the use of agents with powerful antioxidant
properties. Several recent studies have reported that the propolis or its
components may be useful in ameliorating signs of GEN nephrotoxicity
(Parlakpinar et al., 2005). In this study, the antioxidant properties of PR
to prevented the nephrotoxicity by improving histopathological changes.
Several dosages have been reported for GEN administration. In the
present study, acute nephrotoxicity was created by injecting GEN
(100 mg/kg b.w i.p.). In the present study, PR is a potent antioxidant and
free-radical scavenger on the renal damage and oxidative injury induced
by GEN.

Plasma creatinine concentration is a more potent indicator than the
urea concentration in the first phases of kidney disease. Furthermore,
urea concentration begins to increase only after parenchyma tissue injury
(Gilbert et al., 1989). In this study plasma creatinine and urea levels were
higher (p<0.05) in the GEN group when compared with the control
group. So, the elevation in blood urea & creatinine levels in GEN treated
rats is considered as marker of renal dysfunction. This result is in
agreement that reported by Kopple et al. (2002), Parlakpinar et al. (2005)

In the current study, GEN induced oxidative stress which results in
lipid peroxidation causing increase in MDA levels and decrease in
antioxidant enzymes like catalase and superoxide dismutase CAT is a
hemoprotein which catalyses the reduction of hydrogen peroxide and
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protects the tissues from highly reactive hydroxyl radical (Rajasekaran et
al., 2005). The reduction in the activities of this enzyme could reflect the
adverse effect of GEN. Furthermore, the propolis treatment prevented
depletion of CAT activity induced by gentamicin. The protective effect
might be due to the ability of propolis to inhibit hydrogen peroxide-
induced oxidative injury in renal cell line (Parlakpinar et al., 2005).

In the current study, GM induced oxidative stress which results in
decrease in antioxidant enzymes like catalase and superoxide dismutase
(SOD). There are some experimental data suggesting that nephrotoxic
drugs may also change levels of MDA, glutathione peroxidase (GSHPx),
CAT, SOD, GSH, BUN and Cr (Ozbek et al., 2000) which are commonly
used to monitor the development and extent of renal tubular damage due
to oxidative stress.

Thus, the preventive effect of propolis on the gentamicin induced
decrease in the activity of superoxide dismutase (SOD) and CAT could
be contributed to the restoration of markers of renal tubular injury. It
seems reasonable to assume that propolis is able to suppress
nephrotoxicity in kidney as it was demonstrated in studies with
gentamicin (Parlakpinar et al., 2005) and (Vardi et al., 2005), amikacine
(Parlakpinar et al., 2005) and doxorubicin (Yagmurca et al., 2005).

The effects of CAPE on GEN-induced renal changes using both
biochemical determinations and the morphology of the kidney using light
microscopy (Parlakpinar et al., 2005).

In this study, it has been shown that GEN, at 100 mg/kg, significantly
increased the level of lipid peroxidation products (MDA) suggesting the
involvement of oxidative stress.

On the other hand, the effect of GEN and elevation of the lipid
peroxidation product, MDA, were reduced by propolis treatment which
are in line with various previous reports. The present results showed that
propolis decreases lipid peroxidation possibly by its antioxidant activity.
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Parlakpinar et al., (2005) reported a protective effect of propolis on
circulating lipids in plasma and on lipid peroxidation products in alcohol
and on polyunsaturated fatty acid induced toxicity. Lipid peroxidation,
mediated by oxygen-free radicals, is believed to be an important cause of
destruction and damage to cell membrane. Malondialdehyde is formed
during oxidative degeneration and is accepted as an indicator
vancomycin-induced injury and that supplementation with CAPE may be
helpful in reducing vancomycin nephrotoxicity (Iwamoto et al., 2003).

Histopathological results demonstrating structural changes in renal
tissue of aminogylcoside antibiotics such as GEN were reported by some
researchers (Kumar et al., 2000; Al-Majed et al., 2002; Atessahin et al.,
2003; Polat et al.,, 2006; Sayed-Ahmed and Nagi, 2007). The
histopathological results in this study are in rapport with these reported
studies. In the present study, Glomerular and tubular epithelial changes
were considerably mild in the groups treated with PR. The
histopathological results in connection with protective effects of PR or its
component for induced nephrotoxicity of aminoglycosides including
GEN were in agreement with other reports (Parlakpinar et al., 2005). We
think that, morphological changes in kidneys were because of GEN
injection, but these changes tended to be considerably mild in GEN plus
PR injection.

In conclusion, the GEN -induced nephrotoxicity may be related with
oxidative damage. Co-administration of PR decreased the harmful effects
of GEN both by inhibiting free-radical formation and by restoration of
the antioxidant systems. Further investigations on the mechanism of
action of PR are required and may have a considerable impact on future
clinical treatments of patients with renal failure.
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Figure la. Figure 1b. tubular Figure 1c. Tubules show
Tubules appear necrosis is observed in slight histological changes in
normal in the control the GEN-treated group. the GEN+ PR -treated group
group. H-E X 66. H-E X 66 .The tubules revealed normal.

H-E X 66.

REFERENCES

Abdel-Gayoum AA, Ali BH, Abdel Razig KM, Bashir AA,
Ghywarsua K. 1994: Effect of gentamicin-induced nephrotoxicity on

some carbohydrate metabolism pathways in the rat renal cortex. Arch
Toxicol;68:643-7.

Aebi, H., 1974. Catalase. In: Bergmeyer, H.U. (Ed.), Methods of
Enzymatic Analysis. Academic Press, New York, pp. 673—677.

Al-Majed, A.A., Mostafa, A.M., Al-Rikabi, A.C., Al-Shabanah, O.A.,
(2002): Protective effects of oral Arabic gum administration on
gentamicin-induced nephrotoxicity in rats. Pharmcol. Res. 46, 445-451.

Atessahin, A. Yilmaz, S. Karahan, 1. Ceribasi A.O. and Karaoglu,
A.(2005): Effects of lycopene against cisplatin-induced nephrotoxicity
and oxidative stress in rats, Toxicology 212, pp. 116—123.

Banskota A. H., Tezuka Y., and Kadota S. (2001), Recent progress in
pharmacological research of propolis. Phytother. Res. 15, 561D571.



Sci. J. Fac. Sci. Minufya Univ., 2010, Vol. XXIV ISSN: 1110-2195

Cuzzocrea, S.; Mazzon, E.; Dugo, L.; Serraie, I.; Dipaole, R.; Britti,
D.; et al., (2002): A role of superoxide in genetamicin mediated
nephropathy in rats. Eur. J Pharmacol; 450; pp. 67- 76.

Gilbert DN, Wood CA., Kohlepp S.J, et al.(1989): Polyaspartic acid
prevents experimental aminoglycosides nephrotoxicity. J Infect Dis;
159:945-53.

Goering, P.L..Morgan, D.L., Ali, S.F., (2002): Effects of mercury
vapor inhalation on reactive oxygen species and antioxidant enzymes in
rat brain and kidney are minimal. J. Appl. Toxicol. 22, 167-172.

Iwamoto T, Kagawa Y, Kojima M. (2003): Clinical efficacy of
therapeutic drug monitoring in patients receiving vancomycin. Biol
Pharm Bull;26:876-9.

Karahan et al., 2005 I. Karahan, A. Atessahin, S. Yilmaz, A.O.
Ceribasi and F. Sakin,(2005): Protective effect of lycopene on gentamicin
induced oxidative stress and nephrotoxicity in rats, Toxicology 215 , pp.
198-204.

Kopple, J.D., Ding, H., Letoha, A., Ivanyi, B., Qing, D.P., Dux, L.,
Wang, H.Y., Sonkodi, S., (2002): 1-Carnitine ameliorates gentamicin-
induced renal injury in rats. Nephrol. Dial. Transplant. 17, 2122-2131.

Kumar, K.V., Shifow, A.A., Naidu, M.U., Ratnakar, K.S.,( 2000): A
beta blocker with antioxidant property protects against gentamicin-
induced nephrotoxicity in rats. Life Sci. 66, 2603-2611.

Longoni, B., Migliori, M., Ferretti, A., Origlia, N., Panichi, V., Boggi,
U., Filippi, C., Cuttano, M.G., Giovannini, L., Mosca, F., (2002):
Melatonin prevents cyclosporine-induced nephrotoxicity in isolated and
perfused rat kidney. Free Radic. Res. 36, 357—363.

Maldonado, F.D.; Barrera, D.; Rivsro, I.; Mata, R.; Medina-Campos,
O.N.; Hemandez-Pando, R.; Pedraza-Chaverrf, J. (2003): Antioxidait S-

allylcysteine prevents gentamicin-induced oxidative stress acid renal
damage. Free Radic Biol Med. 35 :317-324.

Mates, M., (2000): Effects of antioxidant enzymes in the molecular
control of reactive oxygen species toxicology. Toxicology 16, 83—104.

Mihara M, Uchiyama M. (1978): Determination of malonaldehyde
precursor in tissues by thiobarbituric acid test. Anal Biochem;86:271-8.

10



Sci. J. Fac. Sci. Minufya Univ., 2010, Vol. XXIV ISSN: 1110-2195

Nakajima et al., 2007 Y. Nakajima, M. Shimazawa, S. Mishima and
H. Hara 2007. Water extract of propolis and its main constituents,
caffeoylquinic acid derivatives, exert neuroprotective effects via
antioxidant actions, Life Sci 80, pp. 370-377.

Ozbek, E., Turkoz, Y., Sahna, E., Ozugurlu, F., Mizrak, B., Ozbek,
M., (2000): Melatonin administration prevents the nephrotoxicity
induced by gentamicin. BJU Int. 85, 742-746.

Ozyurt, H., Irmak, M.K., Akyol, O., Sogut, S., (2001): Caffeic acid
phenethyl ester changes the incides of oxidative stress in serum of rats

with renal ischemia-reperfusion injury. Cell Biochem. Funct. 19, 259—
263.

Parlakpinar, H., Ozer,M.K., Sahna, E., Vardi, N., Cigremis, Y., Acet,
A., (2003): Amikacin-induced acute renal injury in rats: protective role of
melatonin. J. Pineal. Res. 35, 85-90.

Parlakpinar, H., Tasdemir, S., Polat, A., Bay-Karabulut, A., Vardi, N.,
Ucar, M., Acet, A.,(2005): Protective role of caffeic acid phenethyl ester
(cape) on gentamicin-induced acute renal toxicity in rats. Toxicology
207, 169—-1717.

Paulino et al., 2008 N. Paulino, S.R. Abreu, Y. Uto, D. Koyama, H.
Nagasawa and H. Hori et al.,2008. Antiinflammatory effects of a bio

available compound, Artepillin C, in Brazilian propolis, Eur J Pharmacol
587, pp. 296-301

Pedraza-Chaverri, J., Maldonado, P.D., Mediana-Campos, O.N.,
Olivares-Corichi, I.M., Granados-Silvestre, M.A., Hernandez- Pando, R.,
Ibarra-Rubio, M.E.,(2000):  Garlic ameliorates gentam icin

nephrotoxicity: relation to antioxidant enzymes. Free Radic. Biol. Med.
29, 602-611.

Piotrowski,W.J., Pietras,T., Kurmanowska, Z.,Nowak, D., Marczak, J.,
Marks-Konczalik, J., Mazerant, P., (1996): Effect of paraquat
intoxication and ambroxol treatment on hydrogen peroxide production
and lipid peroxidation in selected organs of rat. J. Appl. Toxicol. 16,
501-507.

Polat, A. Parlakpinar, H. Tasdemir, S. Colak, C. Vardi N. and Ucar
M. et al, (2006): Protective role of aminoguanidine on gentamicin-
induced acute renal failure in rats, Acta Histochem 108, pp. 365-371.

11



Sci. J. Fac. Sci. Minufya Univ., 2010, Vol. XXIV ISSN: 1110-2195

Rajasekaran S.; Sivagnanan K.; and Subramarian, S. (2005):
"Antioxidant effect of Aloe vera gel extraction strepozotocin induced
diabetes in rats Pharmacology reports 57;pp. 90-66.

Reiter, R.J., Tan, D., Sainz, R.M., Mayo, J.C., Lopez, B.S., (2002):
Melatonin reducing the toxicity and increasing the efficacy of drugs. J.
Pharm. Pharmacol. 5, 1299-1321.

Sayed-Ahmed M.M. and Nagi, N. (2007): Thymoquinone
supplementation prevents the development of gentamicin-induced acute
renal toxicity in rats, Clin Exp Pharmacol Physiol 34 ,pp. 399—405.

Smetana, S., Khalef, S., Nitsan, Z., Hurwitz, N., Miskin, A., Bar-
Khayim, Y., Birk, Y., (1988): Enhanced urinary trypsin inhibitory
activity in gentamicin-induced nephrotoxicity in rats. Clin. Chim. Acta
76, 333-342.

Vardi N, Parlakpinar H, Ozturk F, Acet A. (2005) :Gentamicininduced
nephrotoxicity and protective effect of caffeic acid phenethyl ester in
rats. Fundam Clin Pharmacol;19:173-7.

Vennat B., Arvouet-Grand A., and Pourrat A. (1998), Skin healing
preparations: compared in vitro diffusion of the active ingredients. Drug.
Dev. Ind. Pharm. 24, 253D260.

Yagmurca M, Erdogan H, Iraz M, Songur A, Ucar M, Fadillioglu E.
(2004):Caffeic acid phenethyl ester as a protective agent against
doxorubicin nephrotoxicity in rats. Clin Chim Acta;348:27-34.

12



Sci. J. Fac. Sci. Minufya Univ., 2010, Vol. XXIV ISSN: 1110-2195

Gl (5 ol aanidll Ao (ad 535 adl)Jadl) Ranal u:éb!\ 29
land) 03l b Cpealiial

dgﬁg,.\lj.\gu‘u.'aw A (5 gbaadl Cpal ¢ allw (3 a ¢ udae,}h“)g\
A gial) daala-dy saad) L o) 93l 5 A8 5l Anadigh) agaadaiy ad) A o) gl anid

Earaadl (5 1 aanill Ao (Gl 35Nl gana 5l paad Giadl (ha Cangl)
O 5 ol axe e A jall calaid) eliand) ()3 el 5 6<3 8 Guediially
(A) Al (e 0550 Leia JS il pana () pued (Al i (sl 1L (YY)
O Apalall g Al cant e ganal) 02y ol3 ) et V) Ao sanall () 8
Ol Gy ad 8 el s a5 A 0N A e sanal) l )l A0l s
At Bl Al 8l Gia g ol n salS Jal e Voo Lo laie e o (panaliially
Ao s adl) Basb Ge (0l s ) fea Blase clae) ol A3 de sanall
Ohall oy st 8 Olo el i 25 Al o 5 ) € 3ol e gy ol silS/al sale Y0
ol Asa o Lesal a5l /ol pale Ve e W jlaBed e jan Gunaliially
wdll Bk e (Ul s s ) dadl) fana Blaa elac) afidal Il de ganall 4l
Conad 385 3 00 o gy ) £ B2 Lia gy alm 5S/a) paile Yov Lo jladede jay
ellay s JS g padl clue daf ot b ld e gendll 48K 6 )yl
Jsmanlly Ol b a3 aall (8 (il SI) (5 e g adll (3L sl (5 slusar Gl
A ) 532 uSO Bl ) ey 33V (5 siane L@l L1352 Sl SN Lo
Ol S5 L) sall (6 sinse (8 Ailaan] A0V (o3 g L)) s s 1A o) 510 g
La 13) Laa ey Cpmmaliiadly dlabaall 20 cilay 33 Tl 5 alaallhi sllall (5 giaa s
5L (5 53 a8 aldai) Jan g T Uiyl Adalall Ao sanally o) 58
Al de panall 3 A ye dun sl sied Dl i Gigan s S sae (510 2S5l sl
e L Aty 2SI g 31 (5 stase (mlidd) A5V Ao sanally i 8 La 1)
) Alelae Gf e aal) 8 30uSY) Clalias (5 e gl ), Adailiall de sandll
2 Post  treatment (U s— 5 ) daill jaay Lgilabas 2ay (punaliially
Ompaliiall 580 (e 408 51 A0S0 Juadl haed ( PR AGM)CB e sandll

(o g NIl jasal JE Gl sall = gam g

13



