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ABSTRACT

A total number of (57) lambs from one week to 2 months old was used in this study.
(45) lambs showed symptoms of diarrhoea, inappetence, loss of body weight, weakness and
dehydration while the remaining (12) lambs were apparently healthy. The animals were

belonged to private farms in west kantara — Ismailia Governorate.

This work aimed to study some etiolgical agents of diarrhoea, haematological and
biochemical changes associating it in newly born lambs. The estimated blood parameters
include Hb, R.B.Cs, W.B.Cs, P.C.V% , MCV, M.C.H. and M.C.H.C. Moreover, serum
electrolytes, calcium, inorganic phosphorus, magnesium, glucose and total protein, in
addition to the electrophoretic pattern of blood serum protein was studied.

The results of presented study revealed that, E.coli, Klebsiella spp. and Proteus spp.
were the most important bacterial isolates from diarrhoeic lambs and represented by
(46.67%), (15.56%) and (13.33%), respectively.

Haematolgical investigations of blood samples of diarrhoeic lambs revealed a
significant decrease in M.C.H.C. while total leukocytic count , RBCs count and M.C.V. were
significantly increased. The biochemical studies revealed a significant decrease in the blood
serum levels of sodium, chloride, calcium, inorganic phosphorus, magnesium, glucose and
total protein while total globulins, Alpha and Gamma-globulins revealed a significant

increase in diarrhoeic lambs.
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INTRODUCTION

Neonatal diarrhoea is an important cause of death and considered to be one of the main
hazards to lambs health (Mottelib et al., 1992 and Sharif et al., 2005). The immune system
of animals at young age is not well developed and the maternal immunity would not
withstand variable infection (Holland, 1990, Mahmoud, 1993 and Schoenian, 2007).
Diarrhoea is still most common and costly disease affecting neonatal ruminant (Pugh, 2002
and Andres et al., 2009) Diarrhoea can be attributed to infection with a single agent (in very
young or stressed animals) or more commonly to multiple agents. Its severity depends
partially on non — infective contributing factors and on the nature of involved organisms
(Elfaki, 2000 and Schoenian, 2007). Several bacterial species may be involved in diarrhoea
and losses of neanatal lambs. The most important being is certain strains of E.coli that
possessing virulent factors and also other members of enterobacteriaeceae (Sharif et al.,
2005 and Wani et al., 2008).

These pothogens are responsible for great mortality and varius morbidity changes and
at the same time contribute a hazard to public health (Orden et al., 2000 and Sharif et al.,
2005). Diarrhoea is a symptom caused by different agents of different natures with high
incidence of mixed infection. The proposed causes of diarrhoea in lambs are many and
including bacteria, viruses, protozoa, environmental factors such as overfeeding, artificial
feeding, over population, cold, temperature, bad hygiene and colostrum deprivation (El-
Sangary et al., 2004 and Schoenian, 2007). Diarrhoea in lambs is caused by a variaty of
aetiological agents including Escherichia coli, Salmonella spp. and Campylobacter spp.
(Wani et al., 2008 and Andres et al., 2009).

Haematological alterations were recorded in newly born lambs suffering from
diarrhoea, Moreover, a significant changes in serum electrolytes, macro-and micro elements,
some enzymes and electrophoretic pattern of blood serum protein were also recorded (Nassif
et al., 2002 and El Sangery et al., 2004).

Several outbreaks and sporadic cases of diarrhoea occurred in neonatal lambs at
Ismailia Governorate, therefore, the goal of this study was aimed to throw some light on the
probable causes of diarrhoea among lambs, studying the haematological and biochemical
alterations and the changes in electrophoretic pattern of blood serum protein accompanying
diarrhoea.
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MATERIALS AND METHODS

1- Animals (Lambs) :

Fourty five (45) Egyptian sheep lambs of both sexes from one week and up to 2
months old suffering from diarrhoea were used in this study. Twelve (12) lambs were
apparently clinically healthy and served as a control. These lambs were belonged to private
farms at West Kantara city and its surroundings, Ismailia Governorate. The diseased lambs
under investigation were clinically suffered from diarrhoea showing soft and fluidy faeces

which may contain mucous and blood and with or without foul smelling.
I1. Samples and adapted methods :

Samples were taken from both healthy and diseased cases as follow :
1- Faecal Swabs :

Faecal swabs were taken aseptically from diarrhoeic lambs for bacteriological
examination where isolation and identification of Enterobacteriaceae was carried out on the
basis of Koneman et al., (1994) and Quinn et al., (1994). It was streaked directly on three
specific selected solid media (MacConkey agar, Brilliant green and S&S agar plates) and
incubated overnight at 37 °C. At the same time, Salmonellae spp. were detected by culturing
faecal sample on Selenite "F" broth and incubated at 37°C for 18 hours. Then subculture was
done on MacConkey's agar, Brilliant green and S&S agar plates and incubated overnight at
37°C. Identification of different isolates mainly on the basis of morphology and biochemical

reactions.
2- Blood Samples :

Two blood samples were collected from each animal through jugular vein puncture.
Anticoagulant one for haematological examination and the other separated serum for

biochemical assay according to Jain (2000).
I1I- Diagnostic Procedures :

(a) Clinical examination : All animals under study were subjected to clinical

examination.

(b) Laboratory diagnosis :
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1- Haematological Procedures :

Determination of total erythrocytic count, haemoglobin concentration, packed cell
volume and total leukocytic count were carried out according to Jain (2000).

2- Biochemical Studies :

Serum samples were colorimetrically analysed using test kits (Bicon —
Germany and SGM - lItalian) for measuring glucose levels (Siet et al., 1981)
total proteins (Peters, 1968). Protein electrophoresis was done using SDS-
Polyacry-lamide gel electrophoresis according to Laemmli (1970), calcium
(Glinder and King, 1972), magnesium (Fragay, 1974) and Inorganic
phosphorus (Daly,1972).While sodium, potassium and chloride were
determined using flame photometer according to (Oser, 1979).

IV- Statistical analysis : The data were statistically analysed according to

Snedecor and Cochran (1982).

RESULTS

The results of bacteriological examination was illustrated in table (1). Haematological
and biochemical alterations were demonstrated in tables (2 & 3). While the results of serum
protein electrophoretic pattern were shown in table (4).

Table(1) Incidence and bacterial causes of diarrhoea in lambs

Diarrhoeic lambs Apparently healthy Total
Etiological
. . Percent
microorganism Number Number | Percent % | Number Percent %
%
- Escherichia coli 21 46.67 4 33.33 25 43.86
- Klebsiella spp. 7 15.56 3 25.0 10 17.54
- Proteus spp. 6 13.33 1 8.33 7 12.28
- Enterobacter aerogens 4 8.89 4 33.33 8 14.04
- E.coli + E. aerogens 2 4.44 0.0 0.0 2 3.51
- E.coli + Klebsiella spp. 2 4.44 0.0 0.0 2 3.51
E. coli + Citrobacter spp. 3 6.67 0.0 0.0 3 5.26
45 78.95 12 21.05 57




6" Int. Sci. Conf., MANSOURA
22 - 26 April 2009
Table (2) Mean values of Haemogram picture in clinically healthy and diarrhoeic lambs

345

Conditions Healthy lambs
Diarrhoeic lambs

Parameters (Control)

Hb gm /dl 106 +1.31 9.14 +0.37
R.B.Cs 10° /ul 82 + 04 96 + 03 *
W.B.Cs 10° /ul 9.7 + 04 112 + 0.1 *
P.C.V % 316 + 24 352 + 1.7
M.C.V F1 30.78 £+ 23 38.15 + 1.4 **
M.C.H Pg 10.32 + 24 993 + 2.9
M.C.H.C. gm /dl 3353 + 3.1 26.03 + 1.3*

* Significant at (P < 0.05).
** Highly significant at (P < 0.01).

Table (3) Mean values of blood serum parmeters in clinically healthy and diarrhoeic lambs

Conditions Apparently healthy

Diarrhoeic lambs
Parameters lambs (Control)
Sodium mmol/L 147.26 + 1.38 129.23 £ 3.1 ***
Potassium mmol /L 4.29+0.18 4.58 £ 0.16
Chloride mmol/L 110.0+1.12 96.42 + 1.05 ***
Calcium mg /dl 10.21 +0.23 9.57£0.30
Inorg. Phosphorus  mg /dl 6.59 £ 0.20 7.54 £ 0.62
Magnesium  mg /dl 2.34 £ 0.04 1.94 + 0.02 **
Glucose mg /dI 43.78 £ 3.30 36.78 £ 1.14 *
Total protein gm /dl 6.64 + 0.14 6.14 + 0.12 *
Albumim % 35.52 + 0.77 33.11 +1.24
Globulin % 64.48 + 0.78 66.89 + 1.24*

* Significant at (P < 0.05)
** Highly significant at (P < 0.01)
*** Very highly significant at (P < 0.001)
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Table (4) Mean Values of serum protein electrophoretic pattern in clinically healthy and
diarrhoeic lambs

Conditions
Healthy lambs (Control) Dierrhoeic lambs

Parameters

Alpha —globulin % 21.61 + 0.58 23.87+ 0.47 **

Beta — globulin % 13.47 +£1.04 11.98 + 0.84

Gamma- globulin % 29.40 £ 0.95 31.04 £ 0.75*
* Significantat (P < 0.05)
** Highly significantat (P < 0.01)

DISCUSSION

Diarrhoea is of common occurrence in animals of all ages in the flock. In lambes, it
could be resulted in significant mortality while in older animals, growth rates are reduced and
weight loss can occur (Naveed et al., 1999, Bastauerous et al., 2001 and Sharif et al.,
2005).

The clinical signs observed on diarrheic lambs in this study were depression, weakness,
decrease milk suckling, weight loss and intermittent diarrhoea. Moreover, various degrees of
diarrhoea were noticed during clinical investigation of diarrhoeic lambs were profuse in some
cases, watery and yellew in colour. In others, faeces were offensive, semifluid watery,
yellowish, containing mucous and sometimes tinged with flood. Some cases of diarrhoeic
lambs were died and represented by 6 lambs (13.33%) which were suffering from severe
weakness, severe watery diarrhoea and were positive for both Escherichia Coli and Kellsiella
spp. infection.

Similar results were recorded by Elfaki, (2000) and Schoenian, (2007). This clinical
findings may be attributed to fluid loss, electrolytes imbalance, malabsorption and protein
losing enteropathy (Sharif et al., 2005).

Table (1) shows that the Enterobacteriaceae constituted as one of the main cause of
diarrhoea in lambs. Difference in the recovery of these bacteria between diarrhoeic (78.95 %)
and appparently healthy lambs (21.05%) was due to the enhanced growth of facultative
pathogens in diarrhoeic lambs and their intermittent excretion in the faeces of apparently
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Single isolated members of Enterobacteriaceae that recovered from both diarrhoeic and
apparently healthy lambs were E.coli, Klebsiella spp. Proteus spp. and Enterobacters
aerogens (Table,1). The association of these bacteria with lamb diarrhoea was previously
reported by Ahmed (1983), Bastauerous et al., (2001) and Wani et al., (2008). In addition,
the mixed isolates were recorded only from diarrhoeic lambs while the mixed infections were
absent in all faecal samples of examined apparently healthy lambs.

It is clearly seen that E.coli was isolated in pure culture from 32 (56.14%) faecal
samples, either singly 25 (43.86%) or mixed with Enterobacter aerogenes, Klebsiella spp. and
Citobacter spp. at an incidence of (3.51%) , (3.51%) and (5.26%), respectively (Table,1).

The recorded results in this study were somewhat high as compared with that reported
by Fegan and Desmarchelier, (1999) who recorded incidence of 36% of 72 lamb faecal
samples from abattoir yards while Blanco et al., (1996) reported higher incidence (100%) of
E.coli isolated from 144 diarrhoeic lambs (5 to 21 days old). However Wani et al., (2008)
isolate Enteropathogenic E.coli from 6.1% of 230 lambs with diarrhoea. The disease
syndromes associated with E.coli are usually referred to as colibacillosis and include enteric
colibacillosis which includes diarrhoea and toxaemia and systemic colibacillosis which is
caused by invasive strains (Wray et al., 1993, Elfaki, 2000, and Schoenian, 2007).
Generally, in E.coli infections, diarrhoea occurs through the effect of enterotoxines which
stimulate granylate cyclase activity of the ileal epithelium [(heat stable toxin, (ST)] or
adenyle cyclase activity of intestinal and capillary epithelium [(heat labile toxin, (LT)]
resulting in hypersecretion of electrolytes particularly Na* and HCO3 and an increased
diffusion of water into lumen of the intestine which resulted in acidosis and dehydration
(Kaske, 1993, Elfaki, 2000 and Wani et al., 2008).

The haematological findings in all diarrhoeic lambs showed a significant reduction in
M.C.H.C. and significant increase in R.B.Cs counts, total leukocytic count and M.C.V.
(Table,2) This result may be attributed to the occurrence of electrolytes imbalance and
hemoconcentration arised from diarrhoea while the increase in W.B.Cs may reflect the
condition of bacterial enteritis which may be primary or secondary to parasitic infestation
(El-Sangary et al., 2004 and Schoenian, 2007).

Serum electrolytes showed significant decease in serum sodium and chloride levels of
all diarrhoeic lambs. While there is no significant variance in the serum potassium level
(Table,3)
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Similar results were recorded by Massip, (1979) and Radostits et al., (2000) who
reported that sodium and chloride are particularily exposed to loss in diarrhoeic stools as they
are components of the gastrointestinal secretions. Concerning serum calcium, inorganic
phosphorus and magnesuim levels, the obtained results showed a significant decrease in
serum magnesium level of all diarrhoeic lambs.

This can attributed to the presence of single or double bacterial agents and their effect on
general health condition of lambs. This results were in aggrement with the findings obtained
by Ramadan et al.,, (1985) and El-Sangary et al., (2004) who recorded a significant
hyponateremia, hypochloremia, hypomagnesemia and hyperkalemia in diarrhoeic calves and
Kids respectively. Coles (1986) and Duncan et al., (1994) attributed the decrease in serum
calcium level to hypoalbuminemia where decreased albumin concentration lowers the total
calcium level, while both ionized and complex calcium levels remain normal.

There is a significant decrease in serum glucose level of all diarrhoeic lambs. This
finding agrees with the results previously reported by (Lewis et al., 1975, Coles, 1986 and
El-Sangary et al., 2004) who postulated other factors causing hypoglycemia as anorexia,
decreased intestinal glucose absorption, a low level of glucose reserves in young age and
alterations in tissue metabolism caused by decreased blood flow and oxygenation associated
with the hypovolemic shock which present in the hypoglycemic diarrhoeic animals.

The electrophoretic pattern of serum protein of diarrhoeic lambs (Tables,3,4) showed a
significant decrease in total albumin, and a significant increase in total alpha and gamma
globulins of all diarrhoeic lambs. However, total Beta-globulin showed a significant decrease
in bacterial infection,

In conclusion, it is obvious that diarrhoea as a clinical sign of major importance,
Enterobacteriaceae especially E.coli infection must be considered in diarrhoeic lambs where
they cause haematological and biochemical alterations, so, attention to the management
factors and the nutrition of the pregnant ewes to ensure adequate colostral production and to
the care of young lambs to ensure adequate colostral intake will help in the minimization of
these infections. Moreover, proper planning, an adequate knowledge of the background of
disease and the application of appropriate preventive programmes at right time, occurrence of
diarrhoea in the flock can be virtually eleminated.



6™ Int. Sci. Conf., MANSOURA
22 - 26 April 2009

349

REFERNCES

Ahmed, A.R.T. (1983) : Studies on infectious enteritis in newlyborn lambs in Upper Egypt.
M.V.Sc. Thesis (Infectious disease) Fact. Vet. Med., Assiut Univ.,

Andres, S., Jimenez A., Sanchez, J., Alonso, J., Gomez, L., Lopez, F. and Rey, J. (2009) :
Evaluation of some etiological factors predisposing to diarrhoea in lambs in La Serna
(Southwest Spain). Small Rumimant Research, 70, (2), 272-275.

Bastauerous, A.F., Thabet, A.E.R., Abdel Hafeez, M.M., Sayed, A.M. and Arafa, M.I.

(2001) : Studies on diarrhoea in lambs in Assiut Governorate.

Isolation and identification of caustive bacterial and parasitic agents. Assuit Vet. Med. J.46,
(91) PP.98-108.

Blanco, J., Cid, D., Blanco, J. E.; Blanco, M., Ruis Santo Quiteira, J.A. and Dela Fuente,
R. (1996) : Serogroups, toxins and antibiotic resistance of Escherichia coli strains
isolated from diarrhoeic lambs in Spain. VVet. Microbiol., 49 (3-4) : 209-217.

Coles. E.H. (1986) : Veterinary Clinical Pathology 4™ Ed. Saunders Comp., Philadeliphia,
London, Toronto.

Daly, J.A. (1972) : Colourimetric method for determination of serum inorganic phosphorus.
Clin. Chem. 18 : 263.

Duncan, J.R., Orasse, K.W.and Mohaffy, A. (1994) : Veterinary laboratory medicine;
clinical pathology 3". Ed., Ames, lowa state, University press.

Elfaki, E.G. (2000) : Association of enterotoxigenic Escherichia coli with haemorrhagic
enteritis in najdi lambs. Indian Veterinary Journal (India) — 77 (6) P.468-471.

El-Ged, A., El-Sayed, Z.M., Khalid, A., Abd-El-Gaber, G., Abd-El-Rahman, M.and El-
Bardisy, M.M. (1994) : Studies on the role of colostridial organisms and other bacteria
in calf diarrhoea with special reference to their susceptability to some antibacterial
agents. Assiut Vet. Med. J. 30 (60) : 194-215.

El- Sangary, F.H., El-Kabany, M.F. and Nagwa, A. Helmy (2004) : Some immunological,
haematological and biochemical studies on kids suffering from diarrhoea. Alex. Vet. J.
21 (1) P.276-292.



Ismail, S.M. and Fatma, M. Youssef 350

Fegan, N. and Desmarchelier, P. (1999) : Shiga toxin — producing E.coli in sheep and
preslaughter lambs in eastern Australia. Lett. Appl. Microbiol., 28 (5) : 335-3309.

Fragay, D.A. (1974) : Xylidyl blue colorimetric test for in vitro diagnostic use of serum

magnesium. Casey, Clin. Biochem., 791.

Glinder, E.M. and King, J.D. (1972) : Rapid colorimetric determination of calcium in
biological fluids with methylene blue. Am. J. Clin, Path. 58 : 376 — 382.

Holland, R. E. (1990) : Some infectious causes of diarrhoea in young farm animals. Clin.
Microbiol. Rev., 3 (4), 345 — 375.

Jain, N.C. (2000) : Schalm's Veterinary Haematology. 5" Ed. Lea and Febiger ,
Philadelphia, U.S.A.

Kaske, M. (1993) : Physiological funktion - en des gastrointestinal trakts und
pathophysiologis chp. Veraenderungen bei der neonatalen diarrhoe de kalber. Dt.

Tieraeraztl. Wschr 100, 434-439.

Koneman, E.W; Allen, S.D.; Janda, W.M.; Schrechen-berger, P.C. and Winn, W.C.
(1994) : Introduction to diagnostic Microbiology 4" ed., J.B. Lippincott Company.

Laemmli, U.K. (1970) : Cleavage of structural proteins during the assembly of the head of
bacteriophage T4. Nature. 227 : 680-685.

Lewis, L.D.; Phillips, R. W. and Elliotte, C.D. (1975) : Change in plasma glucose activities
in the neonatal calf with diarrhoea. Am. J. Vet. Res. 36 : 4/3.

Mahmoud, A.R. (1993): Clinicopathological studies on some diseases of cattle calves and
buffalo calves. Ph. D. Thesies (Clinical Pathology), Fac. Vet. Med., Cairo Univ.

Massip, A. (1979) : Haematocrite, Biochemical and plasma cortisol changes associated with
diarrhoea in the calf. Br. Vet. J., 135-600.

Mottelib, A.A.; Haroun, E.M.; Magzoub, M. and El-Bushear, E. (1992) : The effect of
gastrointestinal parasites on blood picture. Assiut. Vet. J. 28 (55) : 215-223.



th .
6" Int. Sci. Conf., MANSOURA 351
22 - 26 April 2009

Nassif, M.N.; Amer, S.A. and Osman, S.A. (2002) : Some studies on ovine and caprine

cryptosporidiosis concerning prevalence and electrophoretic pattern of blood serum
protein. Assiut Vet. Med. J. Vol. 47 No. 94, 249-262.

Naveed, M.; Javed, M. T.; Khan, A. and Kausar, R. (1999) : Haematological and
bacteriological studies in neonatal lamb with reference to neonatal lamb mortality.
Pakistan Vet. J. 19 (3) P.127-131.

Orden, J. A.; Ruiz-Santa-Quiteria, J.A.; Garcia, S., Cid-D and De La Fuente, R.
(2000) : Quinolone resistance in Eschericia coli strains from diarrhoeic lambs in Spain.
Vet. Rec. Nov. 11;147 (20) : 576 — 578.

Oser, B.L. (1979) : Hawk's physiological chemistry. 14™ ed. MC Graw Hill Company Ltd.,

London.

Peters T. (1968) : Colorimetric determination of total protein in serum based on the principle

of the biuret reaction. Clin. Chem., 14, 1147.

Pugh, D.G. (2002) : Sheep and Goat Medicine. W. B. Saunders Company U.S.A. first

edition.

Quinn, P. J. , Carter, M.E., Markery, B. K. and Carter G.R. (1994) : Clinical Vet.

Microbiology. Year book wolfe publishing Europe limited.

Radostits O.M.; Blood, D.C.; Hinchcliff K.W. and Gay, C.C. (2000) : Veterinary
Medicine, text book of the diseases of cattle, sheep, pigs, goats and horses, 9" Ed. W.

B. Saunders, London.

Ramadan, S.A. Hussien. M.; Itman, R.A. El-Neweehy, T.K.; Abu-Zeid, A. A. and Arab,
R.M. (1985) : Studies on some enzymatic and acid-base disturbances in Egyptian

buffaloe calves suffering from enteritis. J. Egypt Vet. Med. Ass., 45 : 175.

Schoenian, S. (2007) : Diarrhoea (Scours) in small Ruminants. Maryland Research and
Education Center University of Maryland Cooperative Extension. WWW.

Sciencedirect. Com




Ismail, S.M. and Fatma, M. Youssef 352

Sharif, L., Obeidat J. and Al-Ani, F. (2005) : Risk factors for lamb and Kid mortality in
sheep and goat farms in Jordan. Bulgarian Journal of Veterinary Medicine, 8, (2), 99-
108.

Siet, G.; Henny, J. and Schiele F. (1981) : Interpretation des examens de laboratior. Karga
Ed. PP. 206.

Snedecor, G.W. and Cochran, W.G. (1982) : Statistical Methods. 8"ed. lowa State,
University Press, USA.

Wani, S.A.; Hussain I.; Fayaz 1.; Mir, M.A. and Nishikawa (2008) : subtype analysis of
stxy, Stxp, and eae genes in Shiga Toxin - producing Escherichia coli (STEC) and typical
and atyptical Enteropathogenic E.Coli (EPEC) from lambs in India.
WWW.Sciencedirect.com.

Wray, C.; McLaren, .M. and Carroll, P. J. (1993) : E.coli isolated from farm animals in
England wales between 1986 and 1991. Vet. Rec. 36 : 439-442.


http://www.sciencedirect.com/

6™ Int. Sci. Conf., MANSOURA
Sel 353
22 - 26 April 2009

gl e

Olowll Jde LS S| oo i s Olw! o
4 S SaJ|

Ldoe Loy sl ded! G JLlgwd]

A — 3 5l — ) sl daua & ga gaa

e Lgia O g Al £ gandd (o L las ) a9l 5 (Blaadl Jliua e Al (8V) 2 e A pal) cleds
(VY) e Laly Cilda g ale Cinia g amad) ()9 (8 Gl g Aagdill ()38 9 Jlgual) (o (Al cuilS Ala (£ 0)
Adblae — gl gudn g oy 5 dalil] Apaay dali £ ) e aes culS Dland) oda Lyl Al culls A
&l i) g cdland) 03¢t gt el 4l Glund) A8 ma g2 Al al) 038 (he ciagd) (S 9 — Auls L)
R 02 maal) 0 Al g Saally oY) Al L 1S Eia — Lgd daliaial) Apilpass gl g Ay gal
I o) i g ) 9 -Saa o (%) 0,07 Dy SssnalSl) g Sy i) Ly (% £1,1Y)
LAl Aaliaal) Ayiliass gl g 4 gadl) il i) Ao o a8 g Jlguly Alaal) (Blaal) & (%) ¥, Y
Ao Uiall oyl gau puad) il Jliuaall plida ) 89 0a () Uyl 289 — Ly U daslad) il g5 jlBa g Jlgs!
Ol daglead) 43 (3l £ L) g 4 Sl () a1 o2 A glilal Elld g



