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ABSTRACT

The presend study was designed to determine the anaerobic spore forming bac-
teria contaminating some vacuum pacicaged meat products. A total of 45samplzs of
Cocictail, Salami and Pepperoni [15 of each) were collected randomly from differcnt su-
permarkets in Alexandria governorate. The obtained results revealed that the mean
values of total anaerobic and C.perfringens counts were 9.97x103 £ 2.58and 5.13x (¥
+ 1.08 c¢fu /g} for Cocktall, 4.12x10% + 0.89 and 1.68x10% + 0.41 (¢fu /g) for Sulumi
and 1.55x10% + 0.38 and 6.05x102 + 1.27 (cfu /g} for Pepperont, respectively. Anacro-
bic spore forming Clostridial spp. which isolated in different percentages from the ex-
amined samples,included C.perfringens, C.absonum, C.bifermentans, C.balyricum,
C.histolyticum, C.pasteurinum, C.putrefaciens, C.sordelll, C.sporogenes. Moreover, Le-
cithinase activity of C,perfringens isolafed from the examined samnples of vacuum pacic
aged meat products indicated that 5 samples out of 9 Cocktall samples contaminated
with C.perfringens were leclthinase +ve while the remaining 4 samples were lecithi-
nase -ve. while, 4 Salami samples contaminated with C.perfringens were lecithinase
+ve and one sample was lecithinase -ve and 2 samples out of 4 Pepperoni samples
cardaminated with C.perfringens were lecithinase +ve while the remaining 2 sarnples
were lecithinase -ve. Typing of lecithinase +ve of C.perfringens tsolated from the exam-
ined samples of vacuum packaged meat products by intradermal inoculation test of
Guinea plg was shown type A,C and D in Cocktalil, type A,B and C were detected in Sa-
lami and type A and D were detected in Pepperoni with diffpercentages. The public
health importance of the {solated organisms were discussed.
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INTRODUCTION
Packaging plays a ltey role in protecting the
product from conlamination by external
sources, and reductng damage during tts
transportatlon and handling in the supply
chain from the producer and manufacture to
the eonsumer (Jay and Paul, 2007).
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Vacuum packing is a very slmplc proecdure,
the meat product is placed Inside a heavy duty
plastic bag, which in turn is put into a special
machine which expels all the air (rom the bag
and then seals the pouch, making it alr tight.
This simple procedure is very clfective one
which prevents the outside alr from reacting
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meat. Moreover, prevent the growth of aerobic
bacteria, shrinkage, oxidatlon and color dls-
coloration of meat (Genigeoris, 108%].

Anaerobic bacterla are important groups of
microorganisms responsible for many health
hazards to consumers used processed vacu-
um packed meat products in thelr meals.
Closteridium perfringens are the most impor-
tant and strictly anaerobic organism. Isolation
of this organism from food s generally consid-
ered to be of less significance than the detec-
tion of its toxin (Hobbs et al.,1982).

Spores of some bacterial species can sur-
vive pressures abovc 1.1000 Map (Mega Pas-
cal), at least at refrigerated or at room temper-
ature, Gram-posltive bacterla are generally
assumed to be more resistant than Gram-
negative bacteria (Cheftel, 1908 and Gould,
1908).

The ublquitous distribution of the C.
perfringens, make It difficult to exclude its
spores during thc processing of varlous
meat products and Its presence must be as-
sumed (Bean and Griffin, 1980). The con-
taminatlon may be oceurred at any time dur-
ing coollng of meat below 70-80°C this
tempcerature not kill spores but shocked them
and allow rapid gcrmination (Hall and Ange-
lottl, 1968).

The processing, handling and storage of
most mcat products may be constitute a pub-
lic health hazard elther due to presence of
spollage bacteria responsible for unfavorable
changes, or pathogenic bacterda leading to
harmful effects as food infectlon or Intoxica-
tion among consumers (Eley, 1882).
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C.perfringens strains produce flve types of
toxins from A to E, based on their production
of four lethal extracellular toxins (alpha, beta,
epsilon and lota). Actually, most of food pol-
soning outbreaks usually due to the strain
type A (Labbe, 1988]). Only type A were re-
corded as part of the microflora of both soil
and intestinal tract of man and animails
(Smith, 1973) .

C. perfringens food poisoning occurred
from B-20 hours after consumption of the
contaminated food (Hobbs and Roberts,
1887). The symptoms Include abdominal
pain, profuse diarrhea, nausea and rarely
vomiting and fever are unusual , these symp-
toms may continue for 12-48 hours due to the
activities of a large dose of the swallowed bac-
terla in food and produce an enterotoxin in
the intestine. (Warrel et al,, 2003 and Ryan
et al.,, 2004). Type A Is the most imporiant
one which produce gastroenteritis in man and
a more serious but rare lllness is caused by
food contaminated with type C strain (Brynes-
tad and Granum, 2002).

MATERIAL AND METHODS
1- Coliction of eamples:

Fourty flve random samples of vacuum
packaged meat praducts represented by Cock-
tail, Salaml and Pepperoni {15 of each} were
collected from different supermarkets In Alex-
andria governorate fo detection of anacroble
spore forming bacterla contaminating such
samples.

2- Preperation of samples (A.P.H.A., 1892);

Accurately, 25 gram of eaeh samples were
homogenized in 225 ml of sterile peptone
water under complete aseptic condltions.
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Furtber, decimal serial dilutfons were pre-
parcd.

3- Enumeration and identification of an-
aeroblc bacteria (I.C.M.S8.F,,1996):

Enuineration of total anaerchic was ap-
plied by using reinforced clostridial agar
plates whieh Incubated anaeroblcally at 37°C
for 48 hours. Howevcr, the developed eolonies
were cnumerated and the average number
was recorded as total anacrobic count / g .On
the other hand, the suspected eolonles were
Meked up and purificd In nutrient agar slopes
for further identification according to Krieg
and Holt {1984).

4- Enumeration, identification and typ-
ing of C.perfringens:

Closteridium perfringens eount was carried
out according to the technigue adopicd by
Becarnes et al., {1980) using pcptone water
tubes Incubated anaeroblcally at 379C for 24
hours followed by subcuituring Into tryptose
suifite cycloserlne agar plates which were in-
cubated in anaeroble jar at 37°C for 24
hours. All black colonlecs were enumerated
and the average numbers of C.perfringens
were recorded.

Suspected isolates of C.perfringens were
tested for lccithinase activity by using egg
yolk agar plates {Naglar reaction). Moreovcr,
the isclated strains were typed by dermonc-
crotic reaetion through Intradermal inocula-
lion test In Guinea pigs aecording to Sterne
and Batty (1975).

B- Statistieal analysis:

The obtained results were statistically
cvaluatcd by application of Analysis of
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Variance (ANOVA) according to Feldman et
al; (2003}).

RESULTS & DISCUSSION

Extension of the shelf-life of the meat prod-
ucts 1s one of the technology needs to inecl
the demands of consumers. In this respect,
Increasing attention {s put on packaging tech-
nlques. Vacuum packaged arc recent innova-
ton that have been gaining lmportance as
preservation technique 1o improve ihe shell-
life of the meat, the products became more at-
tractive and easily handled (Narairmha and
Sachindra, 2002}.

The present results recorded in Table {1}
revealed that the total anacrobic count of
such examined samples varled from 4x102 to
6.3x104 with a mcan value 9.97x109 +
2.58x103/g for Cocktail, 2x102 to 1.9x10%
with a mean value 4.12x103 x 0.89x103/¢ for
Salaml and 1x10% to 7.6x10° with a mecan
valuel.55x103 + 0.38x103/¢g for Pepperont.
Furthermore, the dificrences associated with
such examined samples were significant {p <
0.05). Higher results were obtained by Edrls
et al., (1992); AbEl-Rahman et al., {(1996)
and Shaltout (1999).

The results indicated that the presence of
anaercbes In samples may attributed to the
bad quality of raw meat used for manufactur-
ing (anaerobes arc mainly derlved from soll.
human intestine contents and animnal excreta
contaminating mecat} as well as additives and
spices (Kukharkova, 1972). Spices often act
as important vector for varfous microorgan-
isms, espeelally spore [ormers implicating
possible health problems for consumecers, the
food support the growth of these bacteria and
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ihe production of enterotoxin (Mousumi and
Prabir, 2004).

Furthermore, inadequate thermal treat-
ment during processing of meat products may
be a cause of the high anaerobic count [FAO,
1992} and cold storage of meat products usu-
ally lowers the rate of growth of anaerobic
spore-forming bacteria than amblent storage
temperature {(Hersum and Hulland, 1968).

Table (1) declared that the total
C.perfringens counts of such examined sam-
ples was ranged from 2x103 tol1.7x104 with
an average count 5.13x103 + 1.08x103 /g for
Cocktall, 1x102 to 4.8x103 with an average
1.68x103 + 0.41x103 /¢ for Salami and 1x102
to 9x102 with an average 6.05x102 %
1.27x102/¢ for Pepperoni and the differences
assoclated with such examined samples were
significant {p £ 0.05).

Lower results were obtalned by El-Kelish
et al., (1987), nearly similar results were re-
corded by Elelwa (2003}, while higher results
were obtalned by Hassan (1989). This differ-
ences may be due to the different of the hy-
gienic level In the processing plants from
which the samples were taken.

C.perfringens is widely distributed In the
environment. Spores persist in soll, sediments
and areas subjeeted to human or animal fecal
pollution (Brynestad and Granwm, 2002).
Many organism that compete with
C.perfringens are killed when meat are
cooked, but not lts spores which are heat-
shocked during cooking, So more of them ger-
minate when tcmperature Is favorable for
growth and vegefative cells multiply, So, food
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must be reheated to temperature sufficlent to
kill vegetative forms (Bryan, 1980). Subse-
quent growth must be prevented by cooling
the meat belowl5°C as goon afier cooking as
possible, if the meat s to be stored (Mead,
1904).

Table [2)showed the percentage of isolated
anaercbic spore forming bacteria in Cocktall,
Salami and Pepperoni which  were
C.perfringens 60%, 33.33% and 26.67,
C.bifermentans 13.33%, 26.67% and 33.33%,
C.butyricum 26.67%, 46.67% and13.33%,
C.putrefaciens 53.33%, 26.67% and 33.33%,
C.sporogenes, 33.33%, 53.33% and 40%, re-
spectively, C.absonum and C.pasteurinum 180-
lated from Cockiail only in the same percent
6.67% and not detected {n the other samples,
C.histolyticum 6.67% in Salaml samples only
and not detected In the other samples,
C.sordelll were detected in Cocktail and Sala-
mi samples only by a percentage of 26.67%
and 13.33%, respectively.

Raw meat served as a vehicle for carrying
bacteria when the animals under stress con-
dition of transport or (during/or after) slaugh-
ter into kitchen and workers hands (Bryan,
1968). The eontamination by these organisms
may oecurs also through knives, hands,
cloths of workers and water used in washing
carcasses, surfaces, cutting board and equlp-
menis (Bally, 1972 and Hobbs and Glibert,

.1978).

Most food polsoning cases involving
C.perfringens are reported from restaurants,
hospitals and homes for elderly people. Prop-
er cleaning and disinfection should be rela-
tively easy to control food borne diseases
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caused by C.perj'ringens' (Labb, 2000). The
spore of thls organism is heat resistant and
may survlve some cooking procedure (Tranter
et al., 1987).

Table (3) showed Lecithinase activity of
C.perfringens tsolated f{rom the cxamined
samples of vacuum paekaged mcat products
indicated that 5 samples out of 9 samples
contaminated with C.perfringens were lecithl-
nase +ve while the remalning 4 samples
lecithinase -ve for Cocktail. while, all
the examined samplcs contamninatced with
C.perfringens were lecithinase +ve except one
sample of Salaml out of 5 were lecithinase -ve
and 2 samples out of 4 samplcs contaminated
with C.perfringens were leclthinase +ve while
the remaining 2 samples were leclthinase -ve
for Pepperoni,

were

C.perfringens causes human gas gangrene
and two dlffercnt food borne diseases, the rel-
atively mild form is the typc A (diarrhea)
which is the more common among the Indus-
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triallzed world and the other serious, but rare
1s the type C which has Implicated as a cause
of human necrotic enteritis {Granum, 1990).

Table {4) declared typing of lecithinase +ve
of C.perfringens isolated from the examined
samples of vacuum packaged meat products
by intradermal inoculation test of Guinea pig
was shown type A, C and D were detected In
Coektall (with percent 20%, 6.67% and 6.67%
respectively) , type A, B and C were detected
in Salami (wlth percent 6.67%, 6.67% and
13.33% rcspectively) and type A and D were
dctected in Pepperoni (with percent 6.67%
and 6.67%, respectively). Moreover, the ma-
jority of isolated straln was type A which the
most Important one it produee gastroenterits
In man (Hobbs and Roberts, 1987).

We can control the growth of C.perfringens
type A and Its ability to enterotoxin produc-
tion by using Nisine as food preservatives and
Its general dose 1s 100-200 mg/kg (Eleiwa,
2009).
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Table (1): Statistical analytical results of total anaerobic and C.perfringens counts(cfu /g) in
the examined samples of vacuum packaged meat products ( n = L5).

Total anaeroblc count W Total Cperfringens count

Min. Max. Geometric Min. Max. Geometric Mean
Meanz S.E. % S.E.

Coektail** |4 x107 | 6.3x10* | 9.97x10°+2.58 | 2x10° | 1.7x10* | 5.13x10° £ 1.08

Salami 2x10% | 1.9%x10* | 4.12x10° £ 0.89 | 1x10? | 4.8x10° | 1.68x10° % 0.41

Pepperoni | 1x10* | 7.6 x10% | 1.55x10*+ 0.38 | 1x107 | 9x10? | 6.05x10%%£ 1.27

** ANOVA test indieated high significant differences (p < 0.01) between the different
types of vacuum packaged meat products.

Table (2): Incidence of anaerobic spore forming bacteria in the examined samples of vacuum
packaged meat products (n = 15).

Cocktail ]—* Salami Pepperoni
[ No. | % No % No. %
C.perfringens 9 60.00 5 33.33 4 26.67
C.absonum 1 6.67 - — . -
C.bifermentans 2 13.33 4 26.67 5 33.33
C.butyricum 4 26.67 7 46.67 2 13.33
| C histolyticum 1 6671
C.pasteurinum I 6.67 - - | - ---
C.puirefaciens 8 53.33 4 26.67 5 3333
C.sordelli 4 26.67 2 13.33 --= -—
C.sporogenes 5 L 33.33 8 53.33 | 6 40.00
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Table (3) :Lecithinase activity of C perfringens isolated from the examined samples of
vacuum packaged meat products ( n = 15).

Lecithinase +ve Lecithinase -ve Total ]
C.perfringens C.perfringens

No, % No. % No. %
Cocktail 5 33.33 4 26.67 9 60.00
Salami 4 26.67 1 6.67 5 33.33
Pepperoni 2 13.33 2 13.33 4 26.67
Total (n=45) 11 J 24.44 7 15.56 18 40.00

L.

Table (4): Typing of lecithinase +ve of C perfringens isolated from the examined samples of
vacuum packaged meat products (n=15}.

A B C D
_1\_
No. % No. % No. % No, %
Cocktail 3 20,00 --- - i 6.67 1 6.67
Salami 1 6.67 1 6.67 2 13.33 -
Pepperoni 1 6.67 -~ - ~e- -—- i 6.67
Total (n=45) 5 11.11 B 1 2.22 3 6.67 2 4.44

Mansoura, Vet. Med. J. Vol. XII, No. 1, 2010



Gehan, Sald A. Affy; et al...

REFERENCES

Abd El-Rahman, M.; Abd-Allah, W. H.
and Abd El-Aziz, 8. (1896) : "Anaeroblc and
aeroblc aspects of bacterial contam!nation in
frozen meat and meat products.’ Zagazlg
J.Pharm. Secl., 4:227.

American Public Health Assoclatio
"APHA" (1992} : Compendium of methods for
milcrobiological identification of food {(4th cd.},
Academlc Press,Washingion D.C., USA.

Bally, C. (1972) : "Spray washing lamb
carcasses.” Inst. Meat Bull., 75:3.

Bean, N. H. and Griffin, P. M. {1980} :
Food bomic disease outbreaks in the United
States, 1973-1987: Pathogens., Vehicles and
trends. J. Food Prot., 53:804.

Beames, H.; Remond, C.; Lepage, C. and
Carriguelion, J. (1980} : "A direct method for
the enumeration of C.perfringens in food and
faeces. World Congress Food borne Infection
and infoxication, Berlin, Germany.

Bryan, F. L. (1969) : "What the sanitation
should know about C.perfringensfood borne
llness." J., Mlk Food Technol., 32:281.

Bryan, F. L. {1980) : "Food.bome diseases
In the United States Assoclated with mcat and
poultry.” J.Food Prot. 43(2):140.

Brynestad, 8. and Granum, P. E. (2002) :
"C.perfringens and food infections."Int.J.Food
Microblol., 74:195.

Chefiel, J. C. [(1993) Review:High-
pressure,microbial inactivation and preserva-
tion. Food Sci.Technol. Int. 1:75.

Edris, A. M.; El-Bardisy, M. and Mousa,
M. M. (1992) : "Studies on microbial status of
some marketed meat products with speclal
reference to C.perfringens." Egypt J. Appl. Scl.
7:19.

Elelwa, N. Z. (2003) : "Ellect of chemlcal
preservatives on food polsoning bacteria in

Mansoura, Vet. Med. J.

210

some locally manufactured meat products.
Ph.D.V.Sc.Theslis,Fac.Vet. Med.Benha.

Eleiwa, N. Z. (2000) : "Effect of Nisine on
C.perfringens {Toxin Type A) artificlally inocu-
lated in minced mcat.” Benha Vet.J., speclal
Issue, pp 157-166.

Eley. A. R. (1992) : "Microbial food polson-
ing'. 1 st Ed..Chapmon and Hall pubHsh-
er,London,NewYork.

El-Eclish, H.; Morshady, A.; El-Alabany,
A. and Hafez, A. (1987) : " C.perfringens In
fresh sausage marketed in Zagazig clty.” Zaga-
zig Vet. J.,15:159.

Feldmanu, D.; Ganon, J.; Hoffman, R, and
Simpson, J. (2003) : The solution for data
analysis and  presentation graphics, 2 nd
Ed., Abacus Lancripts, Inc., Barkeley, USA.

Food and Agriculture Organization (FAO)
(1992} : Manual of Quality Control. Part 4,
Rome, Italy.

Genigeoris, C. A. {1088) : "Microblal and
safty implicatdon of the use of modifled at-
mosphere to exterid  the storage life of fresh
meaf and fish.” J.Food Microbil., 1:237.

Gould, G, W. (1098} : "The microbe as a
high pressure target. InLedward, D. E. John-
ston, R. G. Earnshaw and A.P.M.Hosting (ed.).

-High pressure procesaing of foods .Nothing

ham Univ.Press Loughborough,UK.

Granum, P. E. (1990} : " C.periringens
toxins Involved in food poisoning ."Int.J.Food
Microbiol. 10:101.

Hall, H. E. and Angelott!, R. (1068} : "
C.perfringens In meat and meat products.
Appl. Micreblol ,13(3):352.

Hassan, M. A. (1990) : " Follow up of some
pathogens In meat produets and their resis-
tance to certaln preservation."Benl-Suef Vet.
Med.J., 9(3):417.

Hersum, A. C, and Hulland, E. D. (19680):

Vol. X11, No. 1, 2010



Gehan, Said A. Af{fy; et al...

Canned food.3 rd Ed., J.A.Churchill Nmited,
London.

Hobbs, B. C. and Gilbert, R. J. {1978) :
Food Polsoning and food hyglene.4th
Ed.,Puplished Edward Arnold, London.

Hobbs, B. C. and Roberts, D. (1987) :
Food polsoning and food hyglene. 5th Ed.,
Edward Arnold A Division of H odder and
Sioughton, Melbourme  Auck
Land.

Hobbs, G.; Growther, J. S.; Neaves, P.;
Glbbs, P. A. and Jarvis, B. {1982) : "Detec-
tion and isolation o C.perfiingens. In:Isolation
and identification methods for food polsoning
organisms.Soclety  for Applied Bacteriol.,
Technical sertes No.17, Academic Prcss, Lon-
don. Pp 151-164.

ICMSF {1996} : "Mlcoorganisms in foods.”
Vol.1, thelr significance and methods of enu-
meratton. 3rd Ed., Univ. Toronto Press, To-
ronto, Canada.

Jay Singh and Paul Singh, S. {2007) :
"Damage reduction io food products during
transportation and handling". Hand book of
Farm, Dalry and Food Machincry. Pages 665-
693.

Krieg, N. R. and Holt, J. G. (1984) : Ber-
gey's manual of systemic bacterology. Vol
I, Willlams and Wllk!ns, Baltimore, U.5.A.

Kukharkova, L. (1872) : Higher hyglenic
demands on ilnned food production. Uses
Nauchno-Issfed Inst. Myasont Promyshlen-
nosti. USSR Myasnaya indusirya USSR 43
{6):24.

Labbe, R. G. (1988) : C.perfringens. Food
Technol., 42:195.

London.

Mansoura, Vet. Med. J.

211

Labbe, R. G. {2000) : C.perfringens. In.
Lnnd. B.., Balrd Parker. T. Gould and
G.Publisherd, MD,USA, Pp 1110-1135.

Mead, G. C. (1994} : "Microbiological Haz-
ards from red meat and their contral."British
Food J.,96(8):33.

Mousuml B. and Prabir, K. 5. (2004) :
"Growth and enterotoxine production hy spore *
forming bactertal pathogens from splc-
es."J,Food Control.Issue 6. 15:49-496.

Narasimha Rao, D. ard Sachindra, N. M.
(2002) : "Modiflted atmosphere and vacuum
packaging of meat and poultry products.”
Food Revicw International 18, issue 4:263-
293.

Ryan, K. J.; Ray, C. G. (editors) (2004) :
Sherrls Mcdical Microblol.{4th ed.).McGraw
HULISBN 0-8385- 8529-9,

Shaltout, F. A, (1999) : "Anaeroblc bacte-
ria In vacuum packed meat products."Benha
Vet.J. 10{(1):1-10.

Smith, L. D. 8. (1976) : "The pathogenlc
anaerobic bacterla. "Charle Thomas Publish-
er, USA, pp35-188.

Sterne, M. and Btty, L (1975) : Pathogen-
ic Clostridta. 3rd Ed., Publishing Co., Butter-
worth, London,UK. a

Tranter, H. §.; Modl, N. K. and Hamble-
ton, P. {1987) : "New quallty control meth-
ods. Detecting bacterlal toxins.” Int: Natural
toxticants iIn food. Progress and pros-
pects.D.H.Waston Ed.,169.Ellts,Hor wood and
welrham Chickester UK.

Warrell et al., {editors) (2003) : Oxford
Textbook of Medicine (4th ed.) Oxford
Univ Press.ISBNO-19- 262922-0.

Vol, XHII, No. 1, 2010



Gehan, Said A. Afify; et al...
212

sl pasdll
fed) o Hall gl Colonzte yand 101 1S ol L5t a I ol Sl

Phs dew oUWl G ke desl de ples
A SVl b G gy A BV D o~ Lt el it 6 ol ol 8 = iV Do
e 4 Sl = ) ) LIS — 3002V D

NUOR VYO SCJPTBUT T RV PSR 3/ OV 31 BN VR | JE DRSO CPTVRRY BUCT, § S8 L P FCHPS|

Slonsin IS g Bt £0 338 o iyl bt ol Ui sl Kbl il Lo g 157 (1 i g s
et s wdy Sl hilons Sl el ga Lilptie Yumoadd 0y (g3 JS oo ine V0 g} (padly (o hly Je8 SV
X 00F 3TV X Y)0A £ TN X AAY S ol / e et paterien AU 2w W Sl SO sl gz
Shice b oplr /Y EVETV OUNA LT AR 2 MY XL NY eSS Sliee Gl /Y x YA T
gl Dyl Wl gl e g el s b ol / TV X LYY £ T X N0 TV x L PAE YL X Y j00 o I
Feri e pprh e IS ay Rilis qanty pyrde e SN 3y or Olie Jis o7 A2 Slall e Uppadl 5Ll Sy K1
ph ooty p bt o 1S3 (Siond s g1t s S 3 6 gt p gt s 5 A3t ) gty ) s r.v-:-':--:‘i pot e gl s
Loy St & o it 0 3] I LYy it e potks pn IS s s o ptche o phS 3 il By 5 s p g2b s IS 3
o bl gl 5 Loty oS ASH a2l S il it £y Uepmedd By o SIS St et et eSS
Sonzin b LI CUS min by i e S Lo i 0 o iy e M jliamndd By Sl iy et 2ok IS
Snie b Toler S ZFN Bt ¥ ol Bt S Shmin ettt e AL By ol £ o e ¥ o] S (2
Sty ket s P i g iy h et p M ST S el s Sz 2y e il 2o WSt
Ay giandl Sl 4 AD Oliey Odlobe 4 ACD Olze, S8l obpe 5 ACD O ze COlSS ilsine vy

.L‘JJ_,L.;o.cM'U)Hcﬁhﬂlﬂ-&cbwhwlwlul;QWHh i_,_,h‘r‘;.uuﬁr:

Mansoura, Vet. Med. J. Vol. XII, No. 1, 2010



