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ABSTRACT

Membrane fatty acids in normal and experimentally induced diabetes mellitus in rats
were investigated. This study was carried out on 120 male rats. The rats were divided into
two equal groups of 60 rats each. Group I :(Control group):Injected with citrate buffer
only. Group II :( Diabetic group): Injected with a single intraperetinoel (i.p) injection of 50
mg/kg of streptozotocin for diabetes induction. Blood samples were collected in tubes
containing trisodium citrate 3.8 % from all animal groups five times at 2, 4, 6, 8 and 10
weeks from the onset of diabetes induction. Plasma were separated and processed directly for
glucose, total cholesterol, triacylglycerols, HDL-C, LDL-C, VLDL-C, NEFA, and L-
malondialdehyde (L- MDA) determination. Moreover, total cholesterol, phospholipids and
fatty acids composition in erythrocyte membrane were also analyzed. The obtained results
revealed that, a significant increase in plasma glucose, total cholesterol, triacylglycerols,
LDL-C, VLDL-C, NEFA, L-MDA and significant decrease in HDL-C concentrations were
observed in streptozotocin-induced diabetic rats when compared with the non-diabetic control
group. Also, a marked decrease in total cholesterol and Phospholipids concentrations were
observed in erythrocyte membrane in streptozotocin-induced diabetic (STZ-D) rats.
Moreover, fatty acid composition in erythrocytes of STZ-D rats revealed significant decrease
in the percent of pentadecyclic and palmitic acids and increase in stearic and arachidic acids
percent during different periods of diabetes. From the obtained results it could be concluded
that, experimental diabetes mellitus extensively alters and induced disturbances in lipid
metabolism in male rats. Also, Streptozotocin induced diabetes in rats alters erythrocyte
membrane fatty acid composition.

INTRODUCTION

Diabetes mellitus is found in almost all populations and is emerging as a growing
problem in developing countries Mahesh and Menon (2004). Diabetic patients appear to
have an increased incidence of multiple cardiovascular diseases including atherosclerosis,
myocardial infarction and congestive heart failure. Furthermore, diabetes often involves a
cardiomyopathy which is usually associated with decreased glucose utilization and increased
fatty acid oxidation at specific metabolic sites (Durbyak et al., 1994).

Fatty acid composition is changed in humans and animals with diabetes. Diabetes
inhibits delta-6-desaturase, which converts linoleic acid (LA) into gamma linolenic acid
(GLA), the precursor of arachidonic acid and ultimately several vasoactive prostanoids. In
experimental and clinical diabetes, GLA production is reduced. Consequently, the levels of

dihomo gamma linolenic acid (DGLA), which is a product of GLA elongation, and
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arachidonic acid. Also are reduced, which results in a decreased production of the
prostanoids, prostacyclin, and prostaglandins (Tsimaratos et al., 2001).

Free fatty acids are an improved physiological fuel for islets, and act as a
supplemental nutrient secretagogue to potentiate insulin release acutely in the presence of
glucose (Stein et al., 1997). Chronically elevated FFA are believed to play a role in the
pathogenesis of certain forms of type H diabetes by both inhibiting insulin stimulated
peripheral glucose uptake and contributing to B cell dysfunction (Boden, 1997).

Accordingly, this study was performed to investigate whether streptozotocin-induced
diabetes in rats results in alters cholesterol, phospholipids and fatty acids composition of
erythrocytes membrane. Moreover, alterations of some plasma lipids composition and
lipoprotein profiles as well as lipid peroxidation in diabetic rats were also investigated. The
determination of cholesterol, phospholipids and fatty acids composition of erythrocytes
membrane in STZ-D rats are useful in establishing the protective role of essential fatty acid
nutrient on catabolic consequence of diabetes mellitus induced biochemical abnormalities in
male rats.

MATERIALS AND METHODS

One hundred and twenty white male albino rats, 12- 16 weeks old and average body
weight 220- 250 gm were used in this study . Rats were obtained from laboratory animals
research center, Faculty of Veterinary Medicine, Moshtohor, Benha University. Rats were
housed in separated metal cages and kept at constant environmental and nutritional conditions
throughout the period of experiment. Water was supplied ad- libitum.

Experimental design:

The rats were randomly divided into two main large equal groups, of 60 animals each,
placed in individual cages and classified as follows:

Group I: (Control group): Injected with citrate buffer only. Group II: (Diabetic group):
Injected with streptozotocin after overnight fasting for diabetes induction.
Diabetes Induction:

Rats were fasted for 18 hour and allowed free access of water. The experimental
induction of diabetes in male rats was induced by a single intraperetinoel (i.p) injection of 50
mg / kg of streptozotocin (STZ) (sigma Chemical Co. P.O. Box. 14508, St. Lowis, U.S.A))
freshly dissolved in citrate buffer, PH 4.5. A week later, STZ-treated rats were fasted for 12

hour, and blood samples were collected from the orbital venous sinus for glucose
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determination. Only those rats in diabetic group (group Il) with blood glucose levels higher
than 250 mg/ dI were considered diabetic (Ramanathan et al., 1999).
Sampling:

Blood samples were collected after overnight fasting by ocular vein puncture from all
animal groups, five times, at 2, 4, 6, 8 and 10 weeks from the onset of diabetes induction.
Blood samples were collected in screw capped tubes containing an anticoagulant solution,
trisodium citrate 3.8 % with PH adjusted to 7.4 with citric acid (1 vol. anticoagulant / 9 vol.
blood) and plasma were separated by centrifugation at 2500 r.p.m for 15 minutes. The clean,
clear plasma was separated and processed directly for glucose determination, then kept in a
deep freeze at — 20 °C until used for subsequent biochemical analysis.

Biochemical analysis:

Plasma glucose, total cholesterol, triacylglycerols, high density lipoprotein cholesterol
(HDL—cholesterol), Low density lipoprotein cholesterol (LDL - cholesterol), very low density
lipoprotein cholesterol (VLDL- cholesterol), nonesterified fatty acids (NEFA), and L-
malondialdehyde (L- MDA) were analyzed colorimeterically according to the methods
described by Trinder (1969), Allain et al., (1974), Bucolo and David (1973), Grove,
(1979), Friedewald, (1972), Bauer, (1982), Schuster, (1979), and Esterbauer et al.,
(1982), respectively. Moreover, after plasma separation, erythrocytes were washed for plasma
membrane isolation as described by Peuchant et al., (1989) and processed for determination
of total cholesterol and phospholipids according to the methods described by Allain et al.,
(1974) and Takeyama, (1977), respectively. The methyl ester of fatty acids composition in
erythrocyte membrane, were dissolved in pure chloroform and an aliquots of this solution
were subjected to gas-liquid chromatography (GLC) analysis, according to the method of
Vogel, (1975).

Statistical analysis:

Statistical analysis of the results was carried out using student’s T-test according to
Kempthorn (1969).

RESULTS AND DISCUSSION

Diabetes represents a common endocrinal disease affecting many metabolic aspects
joined mainly with absolute or relative deficiencies in insulin secretion and / or insulin
sensitivity (Peters and Schringer, 1998). Such disease can be characterized by its long-term
complications clearly observed in cardiovascular, renal, neural, and visual systems (Clin et

al., 1997). Development of these complications appears to be somewhat related to duration of
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the disease, specifically prolonged exposure to extreme high glucose level or its metabolites
(Wang and Korc, 1995).

The obtained results (Table 1) revealed a significant increase in plasma glucose, total
cholesterol, triacylglycerols, LDL-C, VLDL-C, NEFA, L-MDA and significant decrease in
HDL-C concentrations in streptozotocin-induced diabetic rats when compared with the non-
diabetic control group.

The increase in plasma glucose concentration of streptozotocin treated group which
came in agreement with Nielsen et al., (1999) who related the developed hyperglycemia to
the specific toxic effects have been attributed to STZ uptake through glucose transporter-2
(GLUT-2), these toxic effects lead to end organ damage through activation of the aldose-
reductase pathway leading to toxic accumulation of sorbitol in nervous system (Greene et
al., 1987), increased diacylglycerols synthesis with consequent activation of protein kinase C
isoform (PKC) in vascular tissue, initiating diabetic complications and Increased oxidative
stress with subsequent alterations in cellular redox balance (Williamson et al., 1993).

Regarding, plasma total cholesterol concentration in streptozotocin-induced diabetic
(STZ-D) rats the obtained results are nearly similar to the reported studies of (Yeh et al.,
1998) who demonstrated that, dyslipidemia is prominent in diabetic and renal failure patients
showed TC, TG and LDL-C increase, additionally this atherogenic indexes in agreement with
reported studies of (Goldfard-Rumyantzev and Passas,2002), who related the atherosclerosis
complications and higher in TG level is predominantly due to reduced lipolysis of
triglyceride-rich lipoproteins. In diabetes glycoxidation could be an important pathway for
accelerated LDL oxidation through the formation of the reactive oxygen species. So,
glycoxidation induced significant damage to lipoproteins (Brownlee, 1996). In this respect,
the characteristic lipid abnormalities in diabetes include higher level of TG, LDL-C, VLDL-C
and decreased level of HDL-C. It’s the deficiency of insulin may decrease the rates of
triacylglycerols removal either from the liver or the circulation (Yoshino et al., 1992) which
could be also related to the increased activities of HMG-CoA as recorded by (Jiao et al.,
1991) who observed that, plasma cholesterol was significantly increased and both hepatic and
intestinal 3-hydroxy-3-methylglutaryl (HMG)-CoA reductase activities were significantly
higher in Wister fatty rats than those in controls, respectively. On the other hand, ACAT
activities in Wister fatty rats were significantly increased in the intestine and decreased in the

liver in comparison with controls.
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The increase in plasma triacylglycerols concentration were came in accordance with
the recorded data of (Stein et al., 1995) who reported that, hypertriglyceridemia and
hypercholesterolemia are frequently observed in diabetics. Increased lipolysis in diabetes
may lead to an increased serum level of free fatty acids and glycerol, ketone bodies formation
and lastly acidosis. Also, Ahmed et al., (2001) showed that, there was a significant increase
in plasma non-esterified cholesterol, triglycerides and phospholipids in STZ-induced diabetic
rats, accompanied by a decrease in high density lipoprotein (HDL)-cholesterol. The reported
changes in TG could be related to the mild but significant insulin deficiency resulted in mild
hypertriglyceridemia, linked to impaired triglyceride removal rather than to an
overproduction of VLDL- triglyceride, despite elevated levels of plasma free fatty acids, also
it could be attributed to the disturbed tissue lipases system which regulated by insulin were
suppressed by STZ increasing TG ( Gorska, et al., 1990).

In the present study diabetes is associated with lower level of HDL-C and increase
level of LDL-C, and VLDL-C. Similarly, Assumpta et al., (1997) showed that, low density
lipoprotein (LDL), and very low density lipoprotein (VLDL) demonstrate higher level. The
recorded data may be due to deficiency of lipoprotein lipase activity (LPL : insulin dependent
enzyme) which plays certain roles in both triacylglycerols removal and HDL-C production,
such activity is usually attributed to insulin deficiency (De-Fronzo and Ferrannins, 1991).
Moreover the hypertriglyceridemia observed here may be due to either a defect in lipoprotein
removal from the plasma or to over production of LDL by the liver defect of removal of these
panicles may be due to decreased lipoprotein lipase activity an insulin dependent enzyme
(Tsustsumi et al., 1993). Triglycerides - rich lipoprotein are occurring simultaneously with
decreased HDL-C level that lipoprotein abnormalities are commonly observed in diabetics
and expressed as risk factors to atherosclerosis development. Hennig and Dupont (1983)
recorded that, diabetes resulted in a decrease in HDL-cholesterol. Diabetes resulted in an
increase in LDL-apoB but a decrease in LDL-apoE. Who suggested that, hyperlipidemia and
low HDL cholesterol levels may be risk factors for the onset of diabetic cataracts and that
diabetic cataracts may be accelerated by hyperlipidemia and low HDL cholesterol in rats.
Moreover, Tsutsumi et al., (1999) recorded that, concentrations of very low density
lipoproteins (VLDL), low density lipoproteins (LDL), and high density lipoproteins (HDL) of
spontaneously diabetic BB and non diabetic littermate rats were higher than those of normal

rats.
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The recorded decrease in plasma NEFA concentration in diabetic rats was came in
accordance with the results of (Sivan, et al,. 1998) who recorded that, increased lipolysis in
diabetes may lead to an increased serum level of free fatty acids and glycerol, ketone bodies
formation and lastly acidosis. Increased levels of plasma TGs and NEFA may play certain
role in the pathogenesis of insulin-resistant diabetes. In the liver increased NEFA oxidation
may stimulate gluconeogenesis, contributing in turn to in appropriate glucose production
found in type Il diabetic patients. The recorded data could be related to the escaping
immediate uptake is a highly regulated process and that impairment of this extraction or
entrapment of TG-derived FA may be involved in the pathophysiology of insulin resistance
and dyslipidemia as conformed by Giron et al., (1999) who reported that, an increase in
plasma and liver microsome oleic acid and a decrease in arachidonic acid were found in
diabetes and Mello et al., (1988) demonstrated that, fasted streptozotocin-induced diabetic
animals have increased NEFA levels also Iguchi et al., (1991) observed that, in contrast, the
plasma levels of ketone bodies and FFA were significantly increased in STZ-diabetic rats.

The recorded data showed a significant increase in plasma L-MDA in the STZ
diabetic rats. Similar results were recorded by Sunduram et al., (1996) who demonstrated
that, plasma MDA showed 80 % increase in the early stages of diabetes, and more
progressive increase later which explained as the factors favoring the formation of reactive
oxygen species may catalyze lipid peroxidation in the plasma and other tissues and in poorly
controlled diabetic, glucose oxidation through the pentose phosphate pathway initiates
excessive formation of NADPH, this in turn can promote lipid peroxidation in the presence of
cytochrome P- 450 system. The results could be related to the inactivation or inhibition of
antioxidant enzymes through glycation, in poorly controlled diabetes mellitus, may give rise
high lipid peroxidation rate, evidence of lipid peroxidation had been observed in many
diabetic complications.

The obtained results (Table 2) revealed a marked decrease in total cholesterol and
phospholipids concentrations of erythrocyte membrane in streptozotocin-induced diabetic
rats. Similarly, Le Petit et al., (1988) reported that, the acylation of total phospholipids with
palmetic, oleic, or arachidonic acids were decreased in intact erythrocytes from diabetic
animals. It also could be attributed to that the erythrocyte membrane composition is altered
both in hyperglycemic and hyperlipidemic conditions, and may provide a useful model for
evaluating lipid carbohydrate abnormalities of membrane structures in diabetes mellitus

Arduini , et al., (1990). Also, the membrane cholesterol/phospholipids ratio is the main
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reason for decreased membrane fluidity in diabetes, also the composition and structural
changes in erythrocyte membranes and compositional changes in plasma lipids may
contribute to the development of diabetic complications in diabetes as reported by
Bryszewska et al., (1986). In this respect Prakasam et al., (2003) showed that, a significant
elevation of erythrocyte thiobarbituric acid reactive substances (TBARS), an index of lipid
peroxidation and significant reduction in membrane cholesterol and phospholipids content
were observed in STZ diabetic rats and the diabetic strain revealed a significant fall in the
amount of linoleic acid in liver and kidney microsomes and in erythrocyte membranes.

The obtained results (Table 3) demonstrated that, Fatty acid composition in
erythrocytes of (STZ-D) rats revealed significant decrease in the percent of pentadecyclic and
palmitic acids and increase in stearic and arachidic acids during different periods of diabetes.
Conversely, the total amount of saturated fatty acids was significantly increased and the
polyunsaturated/saturated ratio was decreased in the Type 1 diabetic patients. On the other
hand, in the erythrocyte membrane, linoleic and stearic acid were higher, and palmitic,
palmitoleic, and arachidonic acid were lower in diabetic rats. The activities of delta 6
desaturase in diabetic rats were 68% of those of controls, and increased to 119% of controls
after insulin treatment. These changes may be related to the changes in radioactive fatty acid
incorporation were found in diabetic red cell phosphatidylethanolamine (PE), though they
were not statistically significant. The analysis of the membrane phospholipids fatty acid
composition revealed a consistent increase of linoleate levels in diabetic rat red cells, a
modest decrease of palmitate, oleate and arachidonate. Lysophosphatidylcholine acyl-CoA
transferase (LAT) specific activity measured with either palmitoyl-CoA or oleyl-CoA was
significantly reduced in diabetic erythrocyte membranes in comparison to controls and due to
the platelet-poor plasma (PPP), the most significant increases in free fatty acids were stearate,
linoleate, eicosatrienoate (n-6), and docosahexaenoate (n-3). Also, fatty acid composition of
RBC phospholipids was also altered, with significant decreases in arachidonate,
docosatetraenoate (n-6), and docosapentaenoate (n-6) and increases in linoleate and

docosahexaenoate as shown by Arduini et al., (1995).

From the obtained results it could be concluded that, experimental induced diabetes
mellitus in rats extensively alters and induced disturbances in lipid metabolism. Moreover,
composition and structural changes in erythrocyte membranes lipids as well as plasma lipids
may contribute to the development of diabetic complications. Because, diabetes induced

major changes in plasma and red cell membrane lipid compositions. Therefore, we
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recommended that, equivalent and adequate amounts of dietary polyunsaturated fatty acids
are very essential and should be used with save and therapeutic dose level which may
attenuate the adverse and dangerous effects of diabetes or may improve the progression of the
disease.
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Duration Comtrol | Disbetic | Contrel | Dinketic | Conrrol | Disbedic | Comrrol | Disbetic | Comrel | Disbetc | Conrrol | Disbedc | Comtrol | Dishetic | Control | Diabetic
Twoweels | 83812 | 23187=| B600= | 2571= | €533=| 8943= | 13.07=| 1780= | 1BR2=| 1702 | S1ZE= | 60.8l= | 388= | 456z | 16ld= | 1648z
2187 2690 396 449 L7 6740 034 135+ 10 .00 394 i 013 027 0.5z 0.23
Four weeks | 34162 | 32867=| B333= | 8270= | J707=| 7437= | 1l43=| 1331= | 153622 | 1683z | Hi4= | J042= | 310= | 386z | 1400= | 1648z
L4 | Zolwe+ 1.61 241 150 &2 030 1.2+ 0.78 108 112 454 0.0 04 o .20
Sir weels CREI= [ 30286 | BAD0Z | 941z | £114= | 102.04=| 1243=| 2045 = | 2760 | 2067 | 39742 | 5833= | 315= 477 | 168s= | 1752
152 21530 321 131 AL 105 PR ] 1.4+ 1L0é 210+ 1mn 1T 028 041+ 053 050
Eighi L0667 | 236.19= | BOE3= | 2121= | €500= | 9300= | 13.80=| 19.00= | 2210 | le4l=x | 4205= | 5580= | 2.60= | 347= | 13d=| 1576
wedks =281 | T2 237 207 7 5.Tgee (FR ] 115+ 150 [Eh L 225 EX o .27 41 033 .37
Teawedks | BA00= | 815 | GBO= | 4= R =| 0= | D= BIEE [ 03RS TII= | =&= | = TE= Iz [ F5=| [hH=
137 JEqree 280 101 87 T3 [oh] 114 023 058 1EE -l 13 048 0n 0.41*
Lot are prasemted 25 Mem =5 E. B =Emd.nd aTar ‘:E;;Iuarswmmq'm;m}y agmacant af Eﬂl:l

Table (2): Total cholesteral and phospholipids concentrations of erythrocyie membrane in
streptozotocin-induced diabetic male rats and their control {umuL‘lﬂ'rred cells).

Dursien Cemiral T Cenersd Dabes:
Two weeks 009=03] TOI=027* [ 1737=013 G =050%"
Foar weeks W =079 1858 =0.26* 1092011 1441 =02]%**
Six weels 191805 1728 =0.50 1579+ 020 11.89=0.08*
Fight weels W0A0=071 T80 =004 T638=010 ToT=047
Ten weels 1088 =021 18.42=011 1742=011 16.88 =045
Dota e procoicd as Memn = 5. E. 5 E = Samlwdaor  *. Sagmheant al (P 0.05)

*+- Fagaly significan ar (P= 0.01)

#* + Vary highly signdficamt at (P= 0L.001)
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Table (3): Fatty acid composition percentage and main fatty acid changes in erythrocyie membrane in streptozotocin-
induced diabetic male rats and their control.

Animal grosps ?wu wezlo ;uw weeks Six weeks Eight weels Em weels

Fairy acids Conirel Dhiabesic Comtrol Dinbecic Camtrol Dinberc Comirel Thabetic Comeral Drisberic

we 2 10 028011 | 00350000 | 0.240.08 HD 0.1B20.03 0.06=0.01 0212005 KD 0320037 | 085040
[Capric €, :0 18] RO 2310 O SR j31] TSI RD | I3 [ TE=l 6
Lauric  Cyp:0 TI3RLST | 186040 117103 JOEL ST | 2320060 | 51074 220078 | 3325030 | 1 834176
Amiste  C,: 0 TEENA | BERENGE TTESS T3EE T TTE0E | TOEDEST | TR I E=08T
Peutndeclic Cio 0 | 13725232 | 29782173 | 16012503 | 14262170 | 2338060 | 1546082+ | 2211151 [ 14122114 | 25.38=072 | 17.01=5.584
Palmitic Ly : 0 CTELTT | 35048 | TOE0a0 GIEEITT | GE I 2 TT=ELE A=l | ese=l30 | IELHE
Unkmown F.A (1) | 1272130 | 5l4=0.48* | 746081 | 770020 | 62512 9222036 465108 | 9322100 | 735088 | 127721568

Telzown FLA T} ETE=067 [ 1= SRE=LIT 31T FEELTT TAELST TIELET | Soeas T [ TLIELH |
Usksown F. A (3} 10.750.45 | 5.780.51% | 252421 60 1.61=0.20 20261 67 | 750040+ | 33 ERE1 5D | TM21 084 | 18425207 | £Ti=231%
stearic  Ci: @ 12722040 | 34.62=136 | 74346 [ 26,1186 | 15065050 | 259751 38* | 1641=1.00 | IT =1 B4 | 15215097 | 12645638

Oleic  Cia: ¥ MO TeE=100 | 1418145 | 1506087 | 516054 947038 4252040 | 10512075 | 3532082 | 244002
Limoleic  Cis - 1218510 | 088063 LEMATE 101037 L7077 DI 3 20060 KD L& [ 805615
Limolemic Cys: % MO 4462027 3.38=0.01 7.38£1.57 123044 7.110.30 KD 637042 HD 6.10=104
arachidic acd Cc | 265015 | 3762113 101047 | 401033+ ND 405011 063020 | 4192124 HD HD
TUnkmown F. A (4) MO 1 66055 6.16=1.51 1.6650.36 75081 D B.760.69 ND 3882180 HD
DazaepressnndasMean =5 E 5. E =Sondwdemor  *: Sigmificamt wt (P=0.05]  N.D. : Nom detectabls Sty acids.
F. A=Fatty acads.

L2 (s Sl sl (s ya L Caanall g dmlall ) 380 (6 4iaal (aalasyl
Dl JUs 200 [/ e ¢ wm&awu.a.i‘ogm%‘)¢b_)w.a.i
Loy daals — jeiidiay (s k) Clall A0S —4 aal) el ol
A padldl

Galesi Jia ial 5a¥) o DS (8 dand Lo gl 1L (il jeY) ST (g 5 Sl Jsal) (i e i
Caags Canal) 138 S8 el Lin Gag pall (ysa0 B0k A e diaay Ll Liaf s ) daia g S5yl
ol Lo Dy (ysma GAS g o) yeall il S o Liad 45 6l dyinall aleadl 4y goad) ALkl il il 46 yas
Caal 3l g s ) 3ol plasinly Gl o) 8 (8 L et sl (5 Sl ol (el dpaliad)
220 o ledisls g osad e B ) e B o b jleel £ gl 5 el o8 e 120 s e G )
) oY) de sanadl 1 VS m5s A5 118 60 o e sene IS cildiil y i sane ) Caend o) 250 -
saley Lgin 3 (oSl Jadl (s pe L aad) de ganall ) A de sandd) . ((Adaibiall de genal
O pdll liie pan &L sl G5 (e pla LS JST ) jallie SO Ay Sgigal eLaall (B Cpagig ) g il
Craadind Lo DUl Jaad i ¢ pgd geall i el Cilime il 8wl 10 ¢ 6686 4 ¢ 2 axy il gl (S
Alle osaally iy pualal) S ¢ JKU Jg il <O ¢ GsSslall 1 A5V ALas gl lulidl o] jaY 3 ke
LS Lol o olle — ) 5ad Ayiaall (alead) s lan Z8UKH Aimidia o saall g A8SY Auaiiic oy saall 4 4EESY
bl jelal My . sl jendl iy S plie 8 Agaal aleal) s sl st sl 5 KU g S &I (il

s sl D5 ¢ IS g oS0 ¢ 35Shal S5 8 Asina sl asns —t I e Lilias] Leliat aay
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b o e vl (51a sllemd) 5 sl Aaal alaall s lan GHESH Aimitia gl 5 AHEK dinitia o al
Gsadls S Jg i s 385 S (5 gime Gl 35ms (S AL pall LoD (8 ALY Adle ¢ gaal) (5 g
5SS als adll s il Jaall Gadall e SIS 385 G gine el da s Liad 5 i) shadl
Ll die 5 Sl ool Lo Chanall o i) 8 o) jandl aal) iy € plie b el il s eland) Y (aea
S5 Hsina pali 39a s o il Coiul AT Al e Al @l Gy oL Adailial Ao genally
slie b ol laulls dandl ) Qe 385 850k asns e litallll g liSpunnling aall (aalall (e S
Sl elal) (e Y 1k A il ol i e ol (o Sl olal L Chaadl) o) il 8 o) yeald) aal) il S
Cigan ) g2 A 5 6l peall aall il S o Lial A5 Sall G saall Liad g aall () san cilisSa 85 S < it o
oalaal) e Al 5 dunlie Clia s Jolity pom s SN Al dualiadll 5 AN (ol yaY) s clicliad) (e i)

sl 138 CEigan (e Aaalill 5 pahaall g5 bl JEY) e AEgl 8 bl e0 (e L W dmadia sl duiad)
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