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Effect of infectious bursal disease virus infection on pathogenesis of
necrotic enteritis in chicken
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Abstract : For understanding the role of infectious bursal disease virus(IBDV) to the
pathogenesis of necrotic enteritis due to Clostridium perfringens(CP), all 15 day-old chickens
used were divided as the following groups; A and E group with the feeding of feed
contaminated with CP, B group with oral adminstration of IBDV(50pl/head, 10*‘EID, of P,
strain) and simultaneously feeding of feed contaminated with CP, C group treated with IBDV
alone, F group with the feeding of feed contaminated with CP at 3 weeks after oral inoculation
of IBDV, D and G group with the feeding of normal feed as controls.

In mortality, B group(30%) was not a difference compared to A group(20%)(p>0.05), but in
the pathological lesions the former was more severe degree than the latter. The mortality of F
group(70%) was a significant difference to those of A, B or E group (20%)(p<0.01). Also,
showed much F group more marked lesions than A, B or E group. In the chickens occurred the
death during the study, mean concentration of CP was reached at 10°~10°CFU/g in the intestinal
contents. B group showed higher mortality and more severe pathological changes than A and E
group.

Consequently, the results in the study were confirmed that the IBDV could be a role as a

enhancing factor in pathogenesis of necrotic enteritis duz to CP under the field condition.
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g A BEY AEE A A+ Clostridium
perfringens®] WM FFAE ATFHEY, FTFAE 24
W AZY, g, FAY E28 Aol HE,
WEFrde Ao B3R Aot Jom 1%
perfringensZ L GH At FA4AFPU oAy A
Aok 2ol g AREAETT Fol R v itk o
A d-Y ATE T3k Cl perfringensol] 4% &
AHY g gE 7S] BEA o 2y 2
Bl wAe dig 1AL o ARAAR 3 o s
A X FEo] Fo] o} glot

AF7A = Cl perfringens7t Bl 27EE Yodl=d
9 28] F2 RuH o e £F)
Foh kg FESA Y 2EY 2o B2 FHH [} F
ol #HaQos AZHL vt B AT ¥ wolejx
A4%E F 53 golA 1Y7)5% A& infectious
bursal disease(IBD) virus, chicken anemia virus, Marek's
disease virus 53 EFFGA G FF 24 ¥
Heol Axr AEd ALz F43a o

€ dtddAe a4 2529 98 AYEde
Eggde) st gl T $AsYY d4& 7
orel & df, ojv] AAjgte] Mlwaln gl IBDSE HAY
Fde] E8¢HY 2EL F8to IBD vius7} HARY &
g Ao A FEL FHLA A

M2 3 WY

AHE T 32} BEO|2{A : Cl perfringens= 3| AH] A o]
BAE OB B BeP AY 54 SAFF cooked
meat medium (Difco)o] HFE 3t w3t P, SFuA
2ME Longst Truscott”d] o] we H2 A43Fg
87 945t &84 AR L 2% A7}1E thioglycollate
broth(Difco)& AFg-3tAh AF Al Mz Fe 107~10°
colony forming unit(CFUYml2 Z 733t} A1-&3tt}. IBD
vinse oS ATA2RE Bogure P, strain(10*
EDy)E % 50p¥ 373534

HUEE : A H 25 % Arbor AcresT SA1E 7Y
F88 7 A9 A FH(Table 1)} FA|F T34
AHE AAlEtgloH, 1 A3} BD vinsT A f40]x, &

Al ZHEER e gute Addo A" 49
batteryof| A A}&353

Table 1. Mean serum antibody titer of chickens 1o several diseases pri-

or to the experiment

Diseases Mean tter Methods*
Pullorum disease negative PA
Newecastle discase 5.7 HI
Infecdous bronchids 6.1 HI
Infectious bursal negative ELISA
discase

* PA : plate agglutination test.
HI : hemagglutination inhibition test (log2 dter).
ELISA : FlockChek, IDEXX Co., USA.

Cl perfringens 2HALR FH| : FAA 9 &FAFA 7t
A7 Y QA Fe AR AFAARE Y, 73
CP:15%)9) thioglycollate brothol] A A} 424 7) ¢}
T2 AL @ broth7} 1: 1.25(W/V)8] H|go) Ex 8 &3
At LEAIEE FAs] AAE AR $AAE
(19, §A4 A7); CP: 17%)8 FAF Fosda, A g
A Z 1242 ARE HHAD F LG8 E 1Y 23] 7
A g on, dodAtEe 34 AARL B
+3| &8ttt IBD vius @5 F97% fj2Fe d
£ A B AFANEE AL FAAT

HEAE : AGAGL2 154% 9 Gl Cl perfringens 2
2GAZ ALE 9 IBD vinuso] FAA) kFA7E A3
13} 1598 ¢} go) IBD virus2 WA ZFAIZ b 37
Foll Cl perfringens®} L AARE YA 4¥ 22
vhro] Al A]8H% Th(Table 2).

Table 2. Experimental design

No. of
tested

Experiment* Group Infection methods

A 20 Feeding of feed contaminated with
Clostridium perfringens(CP)

IBD virus, orally + feeding of feed

1 B 20 contaminated with CP
c 20 IBD virus alone, orally + feeding of
normal feed

D 10 Control, feeding of normal feed only

20 Feeding of feed contaminated with CP

IBD virus, orally at 15 day-old and
2 F 20 then feeding of feed contaminated with
CP at 35 day-old chickens

G 10 Conuol, feeding of normal feed only

* The experiment 1 and 2 were used the chickens of 15 and
35 day-old, respectively.
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(Table 3)of wah AT

Table 3. Gross lesion scores at necropsy

Scores  Lesions

0 No gross changes (Fig 1)

1 +  Thin walled or friable small intestine (Fig 1)
2 +  Focal necrosis or ulceration (Fig 2)

3 +  Larger patches of necrosis (Fig 3)

4 +  Typically severe and extensive necrosis (Fig 4)

WalZ XA Ao RN 43 223712 AR
of 10% LD 244827t 1A E ¥ e
Fujste] spme] ZHAAL BE 02, $AH hema-
toxylin-eosin (H & E) G 4L AA3g 1, Qoo wat 2
A9 Hd& #3817 9184 MacCallum-Good pas-
ture & A0 A A8} o)

Mzt & gAt: HAag g9 A3 | &EAA Cl per-
fringense] CFU/g& 218t71 $iste] ) §% 1g8 A3,
Y IE 10ml thioglycollate broth(Difco)o) £ T 75T
oA 2087t FASAT 2F ImlE FH 3] phophate-
buffered-saline(pH 7.0)ol] 108} #¢+3) 4} 5}e] sulfite-polymixin-
sulfadiazine(SPS) agar(BBL)*Y 2}2} A 311, wj#| & 37T
A 2447 71w F CFUgS ARSIt

EAx2 : Ard AP §94 AAL F Yy

Table 4. Mortality and gross lesions of chickens in experiment 1

9182t Aol wlma A 234 & AR

2 I

CL perfringens2 2LBAZI ALR2 IBD virus2 84|
Zelol ot FE A% BT T 2447 $RE A
A AR YA G HE, A T
o] R om WAl ol :xahol wo zizhe] Bo|7] AAa}
QT Fig 5). 39 FE & 4 &o] A3 HojAuA A
T3 B BF AgAFHA S &Y F
R A X A FEA HAKFig 6) %
4z gd: ¥l

AT M= Cl perfringensd] ¥ 2 HAIR HF 5%
ANE FIAAL, Brose 74A7A A&H08
HA-7 eyl Aol H3te] 8UARYH FEg W
ot Fud g A AFALAS Ndo] EFych
CZAME WA G HAL ASEHAM, H &, 71F
71, HEAE FAE Bolth/h 94 A FH AFRAH #

7] AlEstE A At ﬂiﬂﬁx’i , BE7|ER 2

Azt g Ed 998 AT TG o x
¢ DIEAAE oW °‘*J%‘*&°M HAE A B)A|
%C} HAHE 2 IBD viruse 2 FH *}:?14 3‘*17“”

B#(30%)°] QYA @5 Foid AT(20%)
= IJr:i HAbEo] Egkov §aHp>0.05)= ¢ «‘33“1
9 3} TH(Table 4).

§U4H AL A% B9 27194 S & 48
A G AR A 7S ZAden Azte] AgaE

g Hgn
2o A

|=
]

o

o

; S
Lesion scores of survivors

Death of chickens post infection No. died /
Group® No. tested(’ SO
1 234567 89 10 11 12(days) 0. tested(’%) 0 1+ 2+ 3+ 4+
A 012100000 O0 O O 4,/20(20.0) 9 3 3 1 0
B 060111111000 0 O 6/20(30.0)° 4 3 2 3 2
C 0010000100 0 0 2/30(6.6)" 28 0 0 0 0
D 00000O0O0O0OOTUO0O O O 0/10(0.0) 10 0 0 0 O

a: A ; feeding of feed contaminated with Clostridium perfringens (CP).
B ; IBD virus, orally and feeding of feed contaminated with CP.

C ; IBD virus alone, orally.
D ; control.

(=2

: No statistcally significant difference from A group (p>0.05)
. Death due to colibacillosis.

[=9ire)

: Lesion scores of survivors according to Prescott (1979) methods.
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Table 5. Mortality and gross lesions of chickens in experiment 2

Death of chickens post infection

. . b
Lesion scores of survivors

Group? No. died /
123456789 10 11 12(days) No. tested(%) 0 1+ 2+ 3+ 4+
1021000000 0 0 4/20(20.0) 8 5 2 1 0
F 1232221100 0 0 14,/20(70.0)° 01 2 2 1
G 0000000000 0 0 0,/10(0.0)? 0 0 0 0 0

a : E ; feeding of feed contaminated with Clostridium perfringens (CP).
F ; feeding of feed contaminated with CP at 35 day-old after infection with IBD virus at 15 day-old chickens.

G ; control.

b : Lesion scores of survivors according to Prescott(1979) methods.

¢ : Statistically significant difference from E, B group (p<0.01).

7h22 QA Ao HukFig )7 F244 YA 5249
AU EE 715 AU, FAA FL HYdo F
FHOE 4A UL, YL F - 2, AL F
AL FY opd HEE BYTh o) ¥He F2 3
I Ao 2AF FAHR oW dd 2 A F9 H
£ F¥Ho AUT 13YA BHT A3 BT &4
Hdo] A7 HUl Hutdoz Aslged ¢ BF &
49 v 37t B2 AcHFig 8). 53] BT & Fdo] At
A Y%= UATHFig 9).

ASt BT 9] FHAG B 2 H LA 23 H %
FTEAYE U5y 73S A F(Fig 100& 8% 49
A X FAQANMEEH SngAtel oj27)74A] thg3tg
th. £3| Cl perfringens®} ol A2 €D F4% 4
of A8HA F2Fig 1) AU, FHY B E
FEES #H9d YT, L 2 AMAEH Fo] 4d
AEEo AU

Eg AFoA 39H HAE ddM e LY F4
3 #4470 FEAHUL, BFAA 294 A &
1o A 8302 3 Fgo] AWNEQ FHAre ¥
Fo2 ¥AE #73 Bed T4 a3t Ao
A THFig 12). 53] FFRO &AL 393 494 HA}
g ol M Astgon BFe WHlo] AZEY o A3
Ach AET FANE F& AT FRE AR
A s gAEden FEEE Hokxln AFPHA
o}

IBD virus 2% CL perfringens LB AR 0| 2|3t Zt
ool A : EFo| A& Table Sl Al B v}o} o] 0.4
B ABRAHFE 2442 o] HEFA 4T HA Y
Ehton 8o dA¥HAQ FA4L AT 27T A9
AL Y T

F2to A& BF(Table )94 ¢} Zo] i &Aoo 2
HAZL G4 A G 088 AHRFGE A A 194
5H AALE Re ZAF 2719 59 ol HAL o
5.

FZ(70%)] A &S EF(20%)9) H8 S o} &
S(p<0.01)d o] AAHon EF BF(30%)°] u)iws]
ME $94(p<0.01)0] 9174 5 2 TH(Table 5).

FEel §93 27 % 2%y 222 A B, EZ¢
A7 HEtd W 43 WHE BT & AT ¥
g G5 A3 JEEAHE 10°410° CFURY £
B & 2 Cl perfringens7} 755 ¢t}

I #

e 3 AL G (necrotic enteritis, NE)S] WA o] t) 3 7]
BAL WS ggd AR g AFE] (1 per-
fringenstk= WUA Ao g /)WY gpofo] FH 5
Stz ste] Ay GEY Aste ubE NE S g B
TE BA 4k Parish's 9K 7] 2EG AT B el &
dlo] @ty B 1T, Wyeth®= IBD vinisZ w47
SR A Salmonella typhimurium} Escherichia coli 7+
of qat ZeAe] wobA HAEo] oA e
o, Lerman3} Weidanz’'= 59|l 7 cyclophosphamideE
A A HGwrgol JAEty RadA. ¢H
Bemniers} Filion®2 adrenaline®] £3% NE wAjo] £o]
A AUt T B & g

2.2y} NEOj o & IBD viruse] & &ell @ Q= of
A7A +Y8 u glold & APe 4 HU 1 F
3 g ge MYEY A7 go] A, A%
5 Zo) Uehon}, §o|3t A Naim3} Bamford7} o
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oy fde) At Bud AAY Cl per
fringens2 Q. J 8 ALEAFHA] F9 0] YEytch

Cl perfringens2 @ QA7) AE TS FA3 AF
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Fig 1.

Fig
Fig
Fig
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Fig

Fig 6.

Fig 7.

Fig 8.

Fig 9.

Fig 10.

Fig 11.

Fig 12.

Legends for figures

Gross lesions of necrotic enteritis (normal and score 14). A : no gross changes ; B : thin walled and congested mu-
cosa of jejunum.

. Gross lesions of necrotic enteritis (score 2+). Note multifocally hemorrhagic necrosis of jejunal mucosa.
. Gross lesions of necrotic enteritis (score 3+). Note larger patches of necrosis and multiple ulceration of jejunal mucosa.
. Gross lesions of necrotic enteritis (score 4+). Note typically severe and extensive necrosis of jejunal mucosa.

. Semisolid whitish to yellowish feces of chickens at a 24 hours after feeding of feed contaminated with Clostridium

perfringens.

Feces of chickens at 3 days after infection with infectious bursal disease virus and feeding of feed contaminated with
Clostridium perfringens. Note severely watery, yellowish-greenish, and slightly hemorragic diarthea. (Insert) Bloody di-
arrhea containing desquamated intestinal epithelium.

Distended jejunum of a chicken due to gas formation at 3 days after feeding of feed contaminated with Clostridium
perfringens.

Jejunal wall of chickens at 13 days after feeding of feed contaminated with Clostridium perfringens. Note marked thick-
ening of jejunal wall on the right two groups compared with the two control groups on the left.

Comparision of the bursas of Fabricius between normal chicken(N) and infected chickens at 13 days after infection
with infectious bursal disease virus and feeding of feed contaminated with Clostridium perfringens. Note severe atrophy
of the bursa of Fabricius in the infected chickens.

Jejunum of a chicken at 3 days after feeding of feed contaminated with Clostridium perfringens. Note coagulative
necrosis massively covering with clostridial colonies on the top of villi of the upper part of mucosa clearly divided
into the lower part of the lamina propria including cystic dilatation of some crypt glands. MacCallum-Good pasture
stain. X 100.

Higher magnification of Fig 10. Note numerous clostridial colonies covering the necrotic mucosa as well as some
necrotizing cells and erythrocytes. MacCallum-Good pasture stain. X 400.

Bursa of Fabricius of a chicken at 2 days after feeding of feed contaminated with Clostridium perfringens and in-
fection with infectious bursal disease virus. Note multifocal localization of massive clostridial colonies in necrotic areas
as well as in cyst-like lumen. MacCallum-Good pasture stain. X 100.

- 1002 -



- 1003 -



1004



s8]

10.

gngs

(=

. Parish WE. Necrotic enteritis in the fowl. III. The ex-

perimental disease. J Comp Pathol, 71: 405~413,
1961.

. Naim ME, Bamford VW. Necrotic enteritis of broiler

chickens in western Australia. Aust Ver J, 43: 49~54,
1967.

. Wijewanta EA, Seneviratna P. Bacteriological studies

of fatal Clostridium perfringens type-A infection in
chickens. Avian Dis, 15: 654~661, 1971.

. George BA, Quarles CL, Fagerberg DJ. Virginiamycin

effects on controlling necrotic enteritis infection in
chickens. Poult Sci, 61: 447~450, 1982.

. Al-Sheikhly F, Truscott RB. The pathology of necrotic

enteritis of chickens following infusion of broth cul-
tures of Clostridium perfringens into the duodenum.
Avian Dis, 21: 230~240, 1977.

. Al-Sheikhly F, Truscott RB. The pathology of necrotic

enteritis of chickens following infusion of crude tox-
ins of Clostridium perfringens into the duodenum. Avi-
an Dis, 21: 241~255, 1977.

. Al-Shekihly F, Truscott RB. The interaction of Clos-

tridium perfringens and its toxins in the production of
necrotic enteritis of chickens. Avian Dis, 21: 256~263,
1977.

. Truscott RB, Al-Sheikhly F. Reproduction and treat-

ment of necrotic enteritis in broilers. Am J Vet Res, 38:
857~861, 1977.

. Bemier G, Filion R. Necrotic enteritis in broiler chick-

ens. JAVMA, 158: 1896~1897, 1971.

Bemier G, Phaneuf JB, Filion R. Enterite necrotique
chez le poulet de gril. IlI. Etude des facteurs fa-
vorisant la mutiplication de Clostridium perfringens et

la transmission experimentale de la maladie. Can J

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

- 1005 -

Comp Med, 41: 112~116, 1977.
Long JR, Truscott JR. Necrotic erteritis in broiler
chickens. IIl. Reproduction of the disease. Can J
Comp Med, 40: 53~59, 1976.
Prescott JE, Sivendra R, Barnum DA. The use of ba-
citracin in the prevention and treatment of ex-
penmentally induced necrotic enteritis in the chicken.
Can Vet J, 19: 181~183, 1978.
Prescott JF. The prevention of experimentally induced
necrotic enteritis in chickens by avoparcin. Avian Dis,
23: 1072~1074, 1979.
Al-Sheikhly F, Al-Saieg A. Role of coccidia in the oc-
currence of necrotic enteritis of chickens. Avian Dis,
24: 324~333, 1980.
Maxey BW, Page RK. Efficacy of lincomycin feed
medication for the control of necrotic enteritis in broil-
er type chickens. Poult Sci, 56: 1909~1913, 1977.
Wicker DL, Isgrigg WN, Trammel JH, et al. The con-
trol and prevention of necrotic enteritis in broilers
with zinc bacitracin. Poult Sci, 56: 1229~1231, 1977.
Hamdy AH, Thomas RW, Kratzer DD, et al. Lin-
comycin dose response for treatment of necrotic en-
teritis in broilers. Poult Sci, 62: 585~588, 1983.
Hamdy AH, Thomas RW, Yancey RJ, et al. Thera-
peutic effect of optimal lincomycin concentration in
drinking water on necrotic enteritis in broilers. Poul:
Sci, 62: 589~591, 1983.
Liona LG. Manual of histologic staining methods of
the Armed Forces Institute of Pathology, 3rd ed
McGraw-Hill NY, 225, 1967.
Wyeth PJ. Effect of infectious bursal disease on the
response of chickens to S typhimurium and E coll in-
fections. Vet Rec, 96: 238~243, 1975.
leman SP, Weidanz WP. The effect
clophosphamide on the ontogeny of the humoral immune
response in chickens. J Jmmunolo, 105: 614~619, 1970.

of cy-



