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. SUMMARY

~ The emteroinxss in ceil free products of various
-+ swaams of Cl perfrimgens type A has the ability to
. pemdece Jeal locp fluid accumulation in rabbits.
" Raitiwdy Seal loops challenged with cell extract
- and calmre Simates of various strains revealed an
. istzsmaal respomse by accumulation of
" el Soencen and bi changes.
v The safewotoziz was shown to be heat labile and
" e i acsivicy ot pH values 1 and 12. It was
. macswased by propase but not by amylase, lipase
7 IR TFRSIR CRZYmes.
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. perSmgeas type A food poisoming is caused
' imgestion of food coataminated wilh large
‘of Clperfringeas cells., The cells
and sporulate ia the intestine to produce
emmrseoxin. The enterotoxin is released upon
sﬁ’ﬂ fysis and camses iacreased capillary
| pamesbiliry, vasedilatation and excess fluid
mowsment o Be istestizal lumea resulting in
v Slarfioes a8 seported by Willis (1977) and Popolf
amt losmin (1983) . The ligated intestinal loop
. ®cinegme has bees used exteasively as a
. epvenenr model the eaterotoxia of V1.
U petinangens food poitoaing (Hsus..k:ld. 1971).
b S Gremapsees wepes available coscersing the
; patiction of exverotosia from CLperfringens in
iﬁ“%&mm@mw&m
b4 mofucton of enterotoxia of Clperfringens
fwaw&m&aummhgum of
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type A strains from a total of 68 strains previously
isolated and typed from different orgens of wild
birds (Egypt), were used. Stock cultures were
maintained [rozen in cooked meat broth media
(Difco). Cultures were activated for use by
transferring them into fluid thioglycollate medium
(OXOID) with subsequeat incubation at 37°C for
18 hours under anacrobic atmosphere. Growth of
cells and preparation of cell extracts and
concentrated culture filtures were done according
to Duncan and Strong (1968 and 19969b) and
Duncan et al., (1972), smears were stained by
Gram's stain and examined for typical
morphological and cultural characters of the
strains (o ensure its purity.

Surgical operation: Twenty New Zealand white
rabbits of both sexes whose weights ranged from
1.4 10 2.2 Kgs at the time of testing were used.
The operative technique for the preparation of
ligated ileal loops injection was done according to
Duncan and Strong (1969a) where the rabbits
were anaexthetized by Kitamin Hcl (Park-Davis,
U. S. A) L. M. in a dose of 40 mg. Kg B. wt.
Seven segments of about 10 cm length of each
were made and these segments were numbered
from 1 to 7 towards the direction of the ileum.
The tested material (2ml) was injected into the
lopps using, one control segmsnt in the beginning,
at the end and with the lested material in between
every two loops. The injected material used was
saline and strain (cell extracts or culture filtrates)
alternating. Every prepared strain (either alone or
with additional treatment) was injected into a
appropriate rabbit. The experimental rabbits were
sacrificed after 20 hours post-injection. The loop
fluid accumulation and dilatation were recorded
macrascopically. The used part of loop either
duodenum, jejunum or ileum were opened and
examined histopathologically.
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’ Eilect of porend of heatng: The extract or filtrate
contamad in sereweapped bottles were heated al
SOC 1 a constant-temperature water bath for
vatious Wme intervals (5,10,15,20,25 min). Alter
romoval from each period of heating the
suspoasions were dooled in ice water and 2ml of
oach time peeparation was injected per ileal loop
and the results were reconded.

Thermaostabulity under different pH values: the
solgtion was initially made to a double strength,
and the pH was adjusted by using concentrated
Hol and 4N NaoH. The different pH values of
1,3,5,6,9, 10, 11 and 12 were used.The

iately adjusted extract or filtrate was then
storad at 4°C for 24 hours prior (o injection in
ileal loops (Duncan and Strong 1969b).

Effect of enzymes: the foolowing enzmes were
tested for their effect on the enterotoxin present in
both cell extract and culture filtrates: a-amylast
(Sigma), lipase (Sigma), trypsin (Fisher Scientific
Co.) and pronase (Calbiochem). Pronase was used
in a final concentration of 0.05 mg/ml. All other
eazymes were used in a final concentration of 2.5
mg/ml. Pronase and trypsin were tested at pH 7.4
with 0.05M trihydroxy methylaminomethane
buffer. a-amylase was tested at pH 7.0 with 0.05M
phosphate buffer. To test for the effect of the
enzymes on the activiy of enterotoxin, three
preparations were used for challenge in each
rabbit. The test preparation consisted of cither the
cell extract or filtrate mixed with the specific
enzyme and two control preparations consisting of

(he cell extract ot firate alone in the respectivy
buffer and the enzyme alone in the buffer,
preparations were incubated for 24 hours at 3!
prior to testing for ileal loop activity (Duncan,
Sirong 1969b and Hauschild 1971). 4

Histopathological : histopathological specim,
were taken [rom the loop and fixed in 10% ncu(:‘
buffered formalin, Paraffin sections of
thickness were prepared and stained ‘Vi[l
hematoxylin and cosin (H&E) for microscopi,
examination (Lillic and Fulmen, 1976).

Statisties: statistical analsis was done by "t* ly
according to Steel and Torrie (1980).

RESULTS

Initial studies made by using Cl. perfringens ¢
Astrains showed that cell extracts and culty,
filtrates prepared from cultures grown in D,
Mcdia contained heat labile enteroloXin g,
causes distension and fluid accumulation in j)
loops was noticeable. Heating for 10 minutes,
60-Calways inactivated the enterotoxin, Wher,
heating for 5 minutes at 55°C never preven,
dilatation and fluid accumulation of ileal loops,

Rabbit ileal loops injected with cell extracts ,
detection of enterotoxigenicity indug,
congestion, petechae, enteric hyperaen;
hacmorrhagic inflammation and much dilatay;
of loops duc to accumulation of exudate ang,
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v, S oty veapoase of rr--lrnqq",q,
wvenly This omeunt of loop Puwd

wd Ahviaten of 1amesnnai lowp wem
% pevoke more (dan i Bocreria free Buds
B A et e form 2 1 oe 28 (Table 1) The
el o Pard volume leagth racos oltaned
Bagere  comparadle 10 these coairal loaps

N wiih saiee

ety deal loops wwoculared with culture
Ms gave bdetter results respoaded by

: g pw;resmciy flud acreasming
L gocemulaton aad disteation but comparauvely
w thaa hat injected with live Bacterial

H

©Pubie (3 The elfect of beal on the enfcruiaxin in buth =il
eviract and cwiture Mitoate of Clperfragens

Waaiing ne Average loop fuid velume leagth ratio®
' jmin] o 35°C Cell extract Celture Mivate
5 24 17
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A » 03 32
3 s 09 aa
- ..Tmrﬂhhdxm of 4 tasted
. gsserstoxia strains of Clperfringens oo
sl loops of rabbits.

exiract (Table 1). The ileal loop fluid volume and
tngnnno ranged from 0.75 to 2.4 . It was
. goticed that all the injected rabbit ileal loops
.espmded positively to CLperfrigens enterotoxin
* while the rest of cell extracts and culture filtrates
- of 8 strains were non enterotoxigeaic and could
- got able 10 induce any intestinal respoase. There
- were significant differences (P<0.05) not only
- between the strains but also between cell extracts
 and culture filtrates of the same strains (Tablel).

-The stability of heat on the activily of enterotoxin

~ in both cell extract and culture filtrate was evident
~ (Table 2). Diminished inactivation of eaterotoxin
. occurred within 3 to 10 minutes of healing, since
" heating for 15 and 20 minutes resulted in
decnasmg average loop fluid volume/length
- ratios. No activity was obtained after heating the
p:epmtwns for 25 minutes.

i‘j, Vet Med.J. Giza.Vol.41,No.3(1893)
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culture flirate was shows m (Tabie 3. The
activity of e eateroica was 36t changed
appreciable wien ceil exract or culiure Shme
was adjusted at pH 589, md 10, Less atiwey was
soticed 3t an acid pH 3 and ¢ alkaiine pi 1L
however, compete in activilicn %3S Ippansal &
pH 1 and 12 values.

The effect of differeat cazymes cu e acuwiny of
cell exmact and culture Sltzaee of Clperfugpens

Fig. (1): llzum of rabbit injected wilh wnoreated cud
extract, showing haemerriagic entenos wmd shoer. [
& EX 4.

strains was shown ia (Table 4). The acoviny of
cnmm&onnmbo&cchamma.s -.'_ 2
was destroyed after treatmemst wilh prosase
eazyme, however a-amylase, Lpase 1ad myps:a

_,d d not destroy the activity u.i eRterobora
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Pastopathological examination showed that (he
Pewin of abbits Injected with cell extracts
pevealed haemoirhagic exudato in its lumen. This
cundatd Copisted of extravasited Cf{lhmc.ylh,
dosquamated epithelium ond Jencogytic
infiltiation (mostly lymyhoe Jm) The wall of
Hewni pevealed nlw congested capillarles a5 well

g, (3): Heum of rabblt Injeete wit cell ma freg
with trypsin, showlng haemorrhage (n the gut, dn«\
and effaced vl 1T & E X 400,

Pig (2)¢ Shsumn of rabbit Infected with untreated collure
nlmm, showlng markedly dilated gut contalned exu-
dute and uleer 11 & E X 400,

a8 lympold infiltration and ulcer (Fig. 1)
b Hyrcrplniin of lymphold follicles was also
_ noticed, Mared dilatation of the gut, complete

Fig. (4): Wewum of rabbit injected with tullm ﬂllm
freated with trypsin, showing dilated gut with desqy

shedding of the intestinal villi which weie
.completcly cfflcad and nccmacd as well as

e sy

2

niated epithellum and Inflammatory cells in the lumy
and mucosa 11 & E X 400,

Vet.Med.J.,Giza.Vol.41,No.3(1693)
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Clrotnidiom Doefviapens

demoastrated in nember of publications.
Hauschild ¢t al, (1968) Duncana and Strosg
(1969 3) Haushild (1970) and duncan and Swosg
(1971).

During this investigahon 20 strains from 68
isolates were randomized [or studing the
peodection of enterotoxia ia ileal loop or rabbuts .
. \ A Table (1) showed the ability of cell extract 22d
K RN et 4y Mt o ‘; culture filtrates of various straias of

L ;LNM‘NN e ‘m“mmt Cl.perfringens to produce ileal loop flwid

wikh Bpssa, showiag shodding of the villi with hae- acumuln.iog and dilatation. The ability of
- worrhage in the humen, 11 & E X 400, eaterotoxin ia o2l extract to produece its effect o2
ileal loop fluid volumefeagth ratio was much dee

1o Jarge amount of fluid accumulatioa. It was also
noticad that the eaterotoxia of the same tested
strains (12 Posilive strzins from 20 by 2
perceatage of 60%) bhad the ability to prodece 22
active respoase of ligated intestinal loops. The
obtained results (Table 1) showed that 2
significant differences (P<0.05) oot oaly betwesa
the strains, but also betweea the cell free prodacts
of the same straias. This results were in2greemest
with that reported by Duncaz et 2l., (1568)
Hauschild et al. (1970) 2ad Nillo asd Dorward
(1971), who mestioned that there was 2 good
correlation in the ability of cell extracts aad
concentrated caulture filtrates of the s2me strain ©0

PERTY Lk
ﬂm—«mmmmhmrmnu
wnllwlilhsa showing markedly dilated gut with

?-‘r—
{

b

;‘ effaced villi H & E X 400. produce fleid accumulation and dilatatioa in be
o ileal loop. Ia the meza time Duncan 2ad Stroag
s W"‘F in the lumen of the gut had been  (19603) reported 2 total of 14 of 29 suaizs

i;,T

Mmﬁ’m-‘) isolated from food poisozing outbrezks that

produced exudatioa of fluid 2nd dilatation is the

L s

" The ileum of rabbits injected with culture filtrates
sbowed dilated gut, shedding of the lining
- gpithelium, necrosis of the intestinal villi,
maoc)uc infiltration (mostly neutrophils),
. lymphocytes and macrophages in the lumen,
\ lamina propm and submucosa (Fig. 4).

. Haemorrhages in the lumen, shedding of the

" imestinal villi and congestion were also noticed in
- these rabbits. These intestinal villi were necrotic
| aad eifaced (Figs. 5 and 6).

e -

DISCUSSION

’ Thc ligated intestinal loop in rabbits has been
- used as 2 model to study Clperfringens type A

. enterotoxin as a cause of food poisoning. The

;. suitability of the loop technique for this purpose
| showed a reasonable results and has been

\ ~ Vet.Med J.,Giza Vol.41,No.3(1993)

llcal loop whea the challeage was made with cell
extracts and cultre filtrates. The eaterotoxia is
released upon cell lysis and couses imcreased
capillary permeability. Vasodilatation aad excess
fluid movement into the intestinal lumen rescltag
fluid accumulation and dilatation of the intestine,
(Hsuschild 1971).

The obtzined results showed that botk
preparations (cell extract and culture filirate) have
comparable heat lability of eaterotoxia (Table 2)
Little inactivation of eaterotoxia oocurred at 55 C
for 3-10 munutes, while po activity wasobtained
after heating for 25 minutes. The reszlts ia this
investigation revealed that complete inactivatioa
occarred at pH ranged from 5,6,9 and 10. There
was 2 complete loss of activity at pH and 12
(Table 3).The eaterotoxia ia both cell extracts aad
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