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a. K #1

BIREIEE T, WA 1300, BRE&L VRIEL, BRlcsR SR AL TV,

1979E 1L AR BAIR L 0, ~ov— FOYEEE 3,060 BAL, MEREMAE Ui,

2B RBEMEOSTE 1,4100%, HE65EHTETHE LA,

L, &HRMRREHABL 263WAKA, TRBWILABE R ok, 1 HBIET1 %
FOBFRBOETNRAONTVS, BKPEHCLINE, SHBEIOKEORENZONTED
MERRERVBEBRL D 75V Y FUyEREL TV,

EEAETINE, REREIC LD 0 BED D T B S CH32~33CEMIF L, BURIOB#RT25T,
2BHERPIEC20C LB LS HERTY T,

BERIZoVTH, h%%ﬁ@ﬁ%%?&abt@aﬁqtmkolﬁﬁivuaﬁnéaﬁ%
LThHY, 1@%m%samm@©h§®§<maﬁu%#ﬁ;ww F V&1~ 2Bl TR
ERE%YT204T, REEAREN-10CHZLBI30TREEH L,

# AR 1080 3 1 8 BRI THEIHT » A0S, RRAME T TICHARTS - R 1,
IR OFRTAE & - T B120 6, 60H B CAIESILE & 0 16~20%% R LT, _%t{hb'éi i
C0.15%, TYEZTHRAEOTH -,

b. W #i

REBEFEI 289 A4 Y FUABESCENG 100nd, KEEEEBBEZIBULN AT V—F —
RHA UL, BERI1ABFEIhTL 3, |

LS KBIERIR RS E 2,035HEA L, KPR, 4288 LR+ H
Bl

B HTF66 B IS E COEREI.2% T, EERSNO ST 1 BORT, L5KEHTHS,
BIRZELES BEBOREIOBHEL DA T3,

BESHIKERELEERCT A, 91400 LEBRE 7 /NI - 7‘11/—37‘—’5:{#}33
L35C &R, 2:EhT0T, 3:EHT0T, TEBHBRIST EHEHL TR,

BRI o0t 2t = — vy s va AV ESERL, DRE 1 oK cHE
MEEBXIPH Lo WA YCEBOLDBRIIITHIEMN - 2,



# AT L 19804 2 A 23 H ZERT 108 ST o 7o, JAFBIE 9 T HEFA DD, RO EFR
RBED2THE, STHHOBENON A FRAFELLEL S, BERKETZNE NI, 19.5~20%, =
AL E W 0.1~0.15, 0.05~ 0.1%, 7vE=7# 2T 10, 10ppmERL 72,

c. N #i

e FE A BRI S, WAL 2000 CRRE{SE & KIHTEOME I REHOBARE S NT
W3, KEGBEORRILIIW,

TS I — I, 19804E12H 218 3, 600N EBRN OGN SUIAGTHAS
nk., WHEEMORBE T, MIZ45, 558ERT, BEES~T0B I THEF SNk,
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ROV TE, 0EREN S BREEREL TN 2 b0 0RHBREO DD E »
Foo BBERE{TEOBRABIRYIOFEROLD, Ea—ny—TH->Td o7

HABIEFIO8I4E 2 AI9B W ERLI & 2 A, BERERIBY, —R{bKFE 0.1%, 7VE=T
AR 10ppm%sR L 7o,

2. BIRAER (Fig.10)

BIRAME S 2B IR IS L, BETYO ICEZH0NEh ok, AU B EVF VL
HAIVRE AT LT L VBOHEE R L, hOASOPRE L, REHELTAS
AHC, FEEPPEEL T,

K, MBITREEIITIES | YOBREOETARL, BUkREORAE TOH MM BZH i,
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3. WHBHFMMR (Fig. 1, Fig.11-18)

sjig U 72 STPITRIBIR 240, 65%6ci@d on, BBIGEML, SBREEL T, HARS0
e BBENSZHODOTE 300m L ELTEY, I - BIRECER LT, MEEOBIKIE S
Blica ohleds, {EERE, FHTHhEES F YA BRN T30 bbb e, 26X
sopl T OMRERMERD, 2055 | FIRBKEED I, - 7, |

O 130, S LEROHEIRED N, WIhbEaBYHT2~3nL, 20T
SmePL RSB L TV, WMHEOBEE, BELTW 200 1 flic@b ohl, 60%0FIT
HEMARNEAEOBEEL CIEE, HEREHL, BEEEL T, ZBlL TV 2MEEHR
T2ELBHIARMBRLTCEY, BUALERUIFEHETH - 1,

BARR : ZROMBEARN, BELIREL, 208 2Pl ERELTV3DbH 001,

Hii : 20BN 2L S hie, 191D -1, KEHTHY, 5 b 4HIRREXERCERD
B, 3V EMIERIZ 7 « 7 YAERLTO . 1 HlRRECaaoERERETH L,

JF 2 30681 (81%) c RIEBRE DKL ERD I, OITNOPIT ORI S -HL T,
JFOREREESR 60%) @ on, 1.5~L5FRERLA, RERERSEROAE, BEIR
HAmEBOE, BEL{MBREARFRBEEL TV 3 0 LBALTVEIDERB N,
HBHDTES HMERLBRBIZEREEL TV, BREEH-TVEHDdS LN,
BT EEICE 5 F Y HBEREGEL Tk, L HITCIFEREICAE~F =R K—-n
AOBREBNLEAEERL T,

B 1Bl LA RED 1, MECEAEALTVSd0E, BFOAEEIHAVEEAL, #
THIVEUHBEEL TV HOAFD O,

LS BEA O MBI OMITHELIRD b, BEIMEL, BB s onk, 1
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BE  BRA L2 1THIH166] (94%) (CBRED S hEEQBRERAED o i, KRR, il
HRAEDIBERKTD - 7, '

b. XRR
WEOBERF, HERLEVR MNBRICHELERD K,
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Table 1. Birds Examined (Field cases)

Serial Protocol Age Dead or Body
No. No. Farm Brand (day-old) Sex Killed weight

1 973 ‘ 53 M K

2 974 53 |

3 975 59 D 2700

4 976 55 K

5 g77 63 D

6 978

1 979

8 380

9 981 F

10 - 982 K Hubbard 65 M K 3300
11 983 3300
12 984 1500
13 985

14 986

15 987

16 988

17 989

18 890

19 991

20 992

21 993 66 M K 2000
22 994 2100
23 935 1700
24 996 2700
25 997 2800
26 - 998 1800
21 999 W Hubbard

28 1000

29 1001 N F 1100
30 1002 M 1000
31 1003 M 2400
32 1004 F 13900
33 1005 1700
34 1420 58 M K

35 1421 N La meat I

36 1422 l l ‘

31 1423

Fee-Female XK---Killed
M---Male D+-Dead
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B. fabricius

Fig. 1 Frequency of gross pathological changes (Field ¢
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Fig. 2 Frequency of histopathological changes {Field cases)
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Fig. 4 Change of body weight (Experiment 1)
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Fig. 5 Frequency
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of gross pathological changes (Experiment 1)
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Fig. 6 Frequency of histopathological changes (Experiment 1)



3000

——Experiment
2800
------ Control
2600
Level of significance
2400 X 5% - ’
N 29
2200 % ‘
@) 1% S
2000 o 0.1% /

1800

1600

1400

1200

1000

800

600

400

200

1 2 3 4 5 6

week old
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Fig. 10 53 day old bird suffering from ascites. Showing

duck like walk. From K farm.

Fig. 11 Ascitic fluid in abdominal cavity.



Fig. 12 Rough surface and hard liver with necrotic foci.

Dilated and flaccid heart. Atrophied spleen.

Fig. 13 Dilated right ventriculus. Dilated hepatic vein.

Both organs were photographed after fixation.



e on the surface of liver.

1

Fig. 14 Vesic

fixation.

Fdematous lung observed af ter



Fig. 16 Ulcerated proventiculus.

Fig. 17 Severe hemorrhage into the lumen of proventiculus.



Fig. 18 Congested duodenum and spleen.

Fig. 19 Protocol No. 988
Granular degeneration on myocardium,
H - E stain X 200



Fig. 20 Protocol No. 981
Necrosis on myocardium.
H - E stain X 200

Fig. 21 Protocol No. 994
Focal necrosis on myocardium.

H - E stain X 100



Fig. 22 Protocol No. 981

Myocardium is expanded and fragmentated. Interstitium
is edematous.

H - E stain X 100

Fig. 23 Protocol No. 975

Fibrosis of interstitium of myocardium.
H - E stain X% 100



Fig. 24 Protocol No. 1421
Fiberous cell proliferation in tunica media of

artery in myocardium,
H - E stain X 50

Fig. 25

Protocol No. 977
Edema in Lung.
H - E stain X% 50
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Fig. 26 Protocol No. 989
Central necrosis of liver.
H - E stain X 100

e .

Fig. 27 Protocol No. 1422
Proliferation of bile ducts.



Fig. 28 Protocol No. 999
Central fibrosis in liver.
H - E stain X 100

Fig. 29 Protocol No. 979
Atrophied lymph tissue in spleen.
H - E stain X 66



Fig. 30 Protocol No. 993
Atrophied lymph tissue in bursa fabricius.
H - E stain X 66

Fig. 31 Protocol No. 988
Atrophied lymph tissue in thymus.
H - E stain X 132



Fig. 32 Protocol No. 1420
Hypertrophic and desquamative cells of adrenal cortex.
H - E stain X 100

Fig. 33 Protocol No. 930

Vacuolization in cytoplasm of adrenal cortex.
H - E stain X 100



Fig. 34 Protocol No. 996 _
Vacuolization in adrenal cortex cells.
H - E stain X 200

Fig. 35 Protocol No. 988
Extended necrosis on marginal area of adrenal gland.
H - E stain X 50
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Fig. 36 Protocol No. 988
Necrosis accompanied haemorrhage in adrenal cortex.
H - E stain X 200

.

Fig. 37 Protocol No. 997
Necrosis in adrenal cortex.
H - E stain X 100



Fig. 38 Protocol No. 998
Atrophied adrenal cortex cells.
H - E stain X 100

Fig. 39 Protocol No. 1001
Necrosis area of adrenal cortex.
Lipoid is decreased in the foci.
Sudan Il stain X 50



Fig. 40 Protocol No. 996
Adrenal cortex cells contained sudan II positive
vacuoles.
Sudan I stain X 200

Fig. 41 Experiment 1
Dead case at 17 day-old. VYellowish necrotic foci
and rough surface on the liver. Nodular surface
on the heart. Congested Lung.
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Fig. 42 Experiment 1

Dead case at 17 day-old. Ulcerated proventiculus
and gizzaed.

' '
Fig. 43 Experiment 1

Killed case at 34 day-old. Necrotic focus in the
myocardium,

H - E stain X 200



Fig. 44 Experiment 1

Killed case at 34 day-old. Necrotic vein with
fibrocyte reaction in myocardium.
H - E stain X 100

Fig. 45 Experiment 1

Killed case at 34 day-old (Same above case).
Degenerative artery in myocardium.
H - E stain X 100



Fig. 46 Experiment 1
Dead case at 17 day-old. Central fatty deposition,
degeneration and necrosis of liver cells.
H - E stain X 100

-
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Fig. 47 Experiment 2
Dead case at 58 day-old. Congested and enlarged
liver with necrotic foci.



Fig. 48 Experiment 2
Dead case at 58 day-old. Congested liver with
necrotic foci. Ascitic fluid is recognized.







(1) Aire, T.A. (1980). Morphometrie study of the avian adrenal gland. Journal of
Anatomy 131, 19-23.

(2) Alexander, A.F., Jensen, R. (1959). Gross cardiac changes in cattle with high
mountain (Brisket) disease and in experimental cattle maintained at high
altitudes. Am. J. Vet. Rec. 20, 680-689.

(3) Alexander, A.F., Will, D.H., Groter, R., Reeves, J. (1960). Pulmonary
hypertension and right ventiricular hypertrophy in cattle at high altitude.

Am. J. Vet. Rec. 21, 199-204.

(4) Alexander, A.F., Jensen, R. (1963). Pulmonary arteriographic studies of bovine
high mountain disease. Am. J. Vet. Rec. 24, 1094-1097.

(5) Alexander, J.C., Young, R.J., Burnett, C.M., Hathaway, H.D. (1962). Hydro-
pericardium assay and safety of fat and fatty acid products. Poult. Sci. 41,
22-32.

(6) Allen, J.R., Lalich, J.J. (1962). Response of chicks to prolonged feeding of
crude”toxic fat”. Proc. Soc. exp. Biol., N.Y. 109, 48-51

(7) Allen, J.R. (1964). The role of “Toxic Fat” in the production of
hydropericardium and ascites in chickens. Am. J. Vet. Res. 25, 1210-1219.

(8 Bath, M.L., Hill, F.W.G. (1978). Adrenocortical insufficiency in the dog.
Australian Veterinary Journal. 54 (3), 128-132.

(9) Bego, U., Zobundzija, M., Babic, K., Hraste, A. (1970). Influence of increased
population density and acepromazine on volume of cell nuclei and contents of
cholesterol, lipids and alkaline phosphatase in the adrenal cortex of fowls.
Veterinaria, Saraj. 19, 22-26. (Vet. Bull. 41, (1971) )

(10) Besch, E.L., Burton, R.R., Smith, A.H. (1971). Inflence of chronic hypoxia on
blood gas tensions and pH in domestic fowl. Am. J. Path. 220, 1379-1382.

(11) Bisgard, G.E., Ruiz, A.V., Will, J.A., Filley, G.F. (1972). Vintilatory response
to acute and chronic hypoxia in the calf. Federation Proceedings 31, 963.

(12) Bressler, G.0., Gordeuk, S, Jr, Callenbach, E.W., Pritham, G.H. (1951). The
effect of salt and carbolineum in producing ascites in turky poult. Poult. Sci.
30, 738-744.

(13) Brown, K.I., Nester, K.E. (1974). Interrelationship of cellular physiology and
endocrinology with genetics, 2. Implications of selection for high and low
adrenal rezponse to stress. Poultry Science 53 No.4, 1296-1305.

(14) Burton, K.R., Besch, E.L., Smith, A.H. (1968). Effect of chronic hypoxia on the
pulmonary arterial blood pressure of the chicken. Am. J. Physiol. 214, 1438-1442.

(15) Butler, P.J. (1967). The effect of progressive hypoxia on the respiratory and
cardiovascular systems of the chicken. J.Physiol. Lond. 191, 309-324.

(16) Butler, P.J. (1970). The effect of progressive hypoxia on the respiratory and



cardiovascular systems of the pigeon and duck. J.Physiol. Lond. 211, 527-538.

(17) Challey, J.R. (1960). The effect of cecal coccidiosis infections and experimental
hemorrhage upon adrenal ascorbic acid levels in the chicken. J.Parasit. 46,
128-731.

(18) Chauca, D., Bligh, J. (1976). An additive effect of cold exposure and hypoxia on
pulmonary artery pressure in sheep. Res. Vet. Science. 21, 123-124.

(19) Chiasson, R.B., Egge, A.S., Lynch, B., Jr. (1973). The effect of Ketalar on the
adrenal gland of young White Leghrn cokerels. Poultry Science 52 No.3, 1014-1018.

(20) Clark, C.E., Das, G.P. (1974). Effect of high enviromental temperature on
internal organs of chichens. Poultry Science 53 No.3, 859-863.

(21) Edgar, S.A., Bond, D.S., Melius, P., Ingram, G.R. (1958). The effect of a toxic
substance in fat on poultry. Poult. Sci. 37, 1200-1201.

(22) Estergreen, V.L., Jr., Van Demark, N,L. (1961). Adrenalectomy of the calf and
its effects on various blood constituents. J.Dairy Sci. 44, 928-936.

(23) Feron, V.J., Stratum, P.G.C. (1966). The effect of furazolidone on broiler
chickens fed rations containing amprolium or zoalene. II. Intoxication phenomena
at continuous administration during six weeks. Tijdschr. Dirgeneesk 91, 571-579.

(24) Fischel, W.G. (1946). Enzootic fatal syncope (toxic heart degeneration) in fowls.
Aust. Vet. J. 22, 144-149.

(25) Fick, D.F., Firestone, D., Marliac, J.P. (1965). Studies of the chick edema
disease. Poult. Sci. 44, 1214-1222.

(26) Flick, D.F., Firestone, D., Ress, J., Allen, J.R. (1973). Studies of the chick
edema disease. 10. Toxicity of chick edema factors in the chick, chick embryo,
and monkey, Poultry Sci. 52, 1637-1641.

(27) Frankel, A.I1. (1970). Neurohoumoral control of the avian adrenal : a review.
Poult, Sci. 49, 869-921.

(28) Freeman, B.M., Manning, A.C.C. (1975). Response of the immature fowl to multiple
injections of adrenocortiscotrophic hormon. British Poultry Science 16 No.2,
121-129.

(29) Good, A.L., Czarnecki, C.M. (1980). The production of cardiomyopathy in turkey
poults by oral administration of furazolidone. Avian Dis. 24, 980-988.

(30) Gordon, R.S., Mulholland, R.A., Machlin, L.J., Maddy, K.H. (1959). Hydro-
nericardium asnd ascites caused hy excess =alt and a factor in blood meal., Poult.
Sci. 38, 1206..

(31) Gould, N,R., Siegel, H.S. (1980). Effect of adrenocorticotropin on binding of
endogenous corticosteroid by chicken bursa cells. Poultry Science 59 (8), 1935-
1940.

(32) Hall, S.A., Machicao, N. (1968). Myocarditis in broiler chickens reared at high



(33

(34)

(35)

(36)

QN

(38

(39)

(40)

41

(42)

(43)

(44)
(45)

(46)

47

{48)

(49)

altitude. Avian Dis. 12, 75-84.

ES ¥ 15Kk (1982). 7ud 57— LeBE >0, 2EESERREA
b 15, 157,

B8 % - KRIEW - (BHEH - mE G- EESE— - W% M- HNIEE - SRR
(1982). 7o 4 5 —ZB W BBUKIECDHT, BERSGTE (345) 35, 255.

Ea % KBIEH - BHEHW - S8 - BHWR (1982). 7u4 35— “BkiE” o
FER SRR, FERUTER 18, 63-68.

Hester, P.Y., Smith, S.G., Wilson, E.K., Piersn, F.W. (1981). The effect of
prolonged heat stress on adrenal weight, cholesterol, and corticosterone in
White Pekin ducks. Poultry Science 60, 1583-1586.

FE B (1976). FBEKEOBFARAS]. EINUIER. 12, 182-187.

Jaenke, R.S., Alexander, A.F. (1973). Fine structural alterations of bovine
peripheral pulmonary arteries in hypoxia——induced hypertension. Am. J. Path.
13, 317-398.

Jankus, E,F., Noren, G.R., Staley, N.A. (1972). Furazolidone-induced cardiac
dilatation in turkeys. Avian Dis. 16, 958-961.

BN FH o L#E (1982). T uA4 3 -okEKROVWT. 2EREHFREEESEDE
15, 157.

EBRFA - fHEER (1982). BEKEORED. 2ERSREEEFEEDE 15, 157.
Kanda, J. (1976). Histological studies on the adrenal cortex of the fowl. II.
Alterations induced by sodium deprivation and loading. Japanese Journal of
Zootechnical Science 47 (4), 197-204.

MHEEBCE - BiEERSE (1982). 7 u A4 5 —BNEOREENN. 2ERSHEBE LS
Ph#k 15, 156-157.

MFAHEE (1974). BIEEEAR2/ DEENG, ke v IR 22, 144-152.
MHAF= - BHER (1982). 7 ud 5 —oBEKES. 2EXERBGEEBRE 15,
157.

Kilian, J.G., Babcock, W.E., Dickinson, E.M. (1964). A report on round heart
disease in oregon chickens. Avian. Dis. 8, 56-61.

INEER - BRREE AT - HIBIE - JIEGERE (1970). SEORBRERICEBILU K
BB (F—2A44n) kBt [, BEREA SHEHERBIIZ O WT, ZHER
WrseEkE 60, 44-45.

DFERT R RREEE . SEY . EHEnE - HELE .37 FOEMTRICAM L
KBk (B =44 ) whahi, 0. 5—r444 fg'wmw/,lwm
W& QBT DT, KEEAPIZEIRE 60, 45.

Kolb, E., Miiller, I., Seidel, H., Ellrich, T. (1962). Studies on pigs. . Thorn’s
test after adrenalectomy with reference to sodium and porassium in serum and

muscle. Zbl. VetMed. 9, 664-692.



(50) FHFFME - O - WAWE (198D, WHBOBUKECEY 2 R, 55921
H ABBEF s 85.

(51) Levine, P.P. (1958) . Case report-round heart disease in the United State. Avian
Dis. 2, 530-536.

(52) Lohr, J.E. (1975). Congestive heart failuer in broilers, resembling toxic heart
degeneration and chick edema disease New Zealand Vet. Jour. 23, 200-206.

(63 Wil & (1982). WHEO “BUKE". BESEEMIE L0 SREEMENS 5,
30-35.

(54) McCune, E.L., Savage, J,E., 0’Dell, B.L. (1962). Hydropericardium and ascites in
chicks fed a chlorinated hydrocarbon. Poult. Sci. 41, 295-299.

(60 =Z=xEEED - HAHW (1982). BoRBBEOTHEIESD (& F LBV TO
—%%). SEFXBHFREEEZSHE 15, 160.

(56) LHWAE (1980). 7 u4 5 —icFetk UABUkE. MEEHEBMRX RNk SEmED
% 11.

G ZHUWE (198D). FEHOBMKE. BRPIER 17, 172-171.

(58) LA - BJIHUK - £ 4 KiEE (1982) WEBOBUKIECES 201%- BIBERHORE
e LC——. BEFISTAERE B ABREE SRS (hER) #EEE 45.

(59) LAMUAZE - B - ix KuEw (1983) WABOBKECE T 2 E—BIREEORE
& LT—. BEZE (B&£%) 36, 5-6.

(60) Mohanty, G. C., West, J.L. (1969). Pathologic features of experimental sodium
chloride poisoning in chicks. Avian Dis. 13, 762-773.

61) F XH - REBERT (1955). BIBRREOERBHZERE., AHo28 1, 1-40.

62y % moT - /hith¥Ek (1976). JE# &HE. EEIKEE 4, 502-503.

(63) Morita, S., Daigo, M., Ogami, E. (1961). Histological and histochemical studies
of adrenal cortex of domestic fowls. I . General histology. Jap. J. Vet. Sci. 23,
323-328.

(64) Morrison, W.D., Ferguson, A.E., Pettit, J.R., Cunningham, D.C. (1975). The effect
of elevated levels of sodium chloride on ascites and related problems in turkeys.
Poult. Sci. 54, 146-154.

(65) Naber, E.C., Bletner, J,K., Touchburn, S.P. (1958). Effect of certain toxic fats
and their derivatives on growth, reproductive performance, embryonic development
"and health of chickens. Poult. Sci. 37, 1229.

N6y hEh B - QERE - HEHWEE (9880, vud s —sR LB LT 1ERISS
FEEHAREEEFRPE 44,

(67) il 75 - SHXNE - FHEE 198D, JuA 53— CRELULBUKIEIOWT, HE &
& (FE£%) 34, 199.

(68) PpiEIREk - MhEHEBGE - b fusk - KEE R - FEA - ES B (1982). Tuds—-F
B RELRBURELS 75 VY F BRI ERER, BywEtiEk 18, T76-79.



(69) BMOKFERERER (1980). JRIEE B 2 AHIEHEEIRR,. KRG EiR
No. 1606, 213.

(T10) BAMOREESZER (1980). MWHETER K T 2 ABISHEEEIRE. &A%

No. 1607, 218-219.

(T1) WMOKEREBER (1980). JWHEEERI S 2 AEISHEERA No. 1609, 238.

(712) mAMKEERERER (1980). WHEEERRIC ST 2 ARRHEEIRR. FEkEER
No. 1614, 279.

(13) BHMUKEEREER (198D . IWHEEERSCE Y 3 ARDRHEEIRR. a4k
No. 1637, 55-58.

(T4) BMOKEATER (1982). WUEIERR B Y 2 ARIRHEEIRE. KEH4E%

No. 1704, 182.
(75) BMOKEEASER (1982). MHEEFERT Y 5 A RINEEERR. KEEEHARR
~ No. 1708, 213-216.

(76) /DRGSR - RATTHE (1982). T oA 53—l KELLODOYIBERE., EEREREEE
EFEPEE 15, 155.

TN KB H-&EZPB (1972). FIREEREEEIETE. ReWK 21, 1698-1702.

(18) #ZEpH— (1976). FE#E & OB, EERE 4, 504-506.

(19) Olander, H.J., Burton, R.R., Adler, H.E. (1967). The pathophysiology of chronic
hypoxia in chickens. Avian Dis. 11, 609-620.

(80) Pang, C.Y. (1975). Electrolyte and water metabolism in young turkey poults.
Dissertation Abstract International 36B (5), 1984-1985. (Vet. Bull. 46, 2060
(1976))

(81) Puntriano, G.0. (1954). Physiological Basis of “Brisket Disease in Cattle. J.A.
V.MAL 125, 327-329.

(82) Raszyk, J., Herzig, 1. (1974). Effect of corticotrophin administration on indices
of adrenocortical activity in chicks. Veterinarni Medicina 19 (12), T17-7217.

(83) Robblee A.R., Clandinin, D.R. (1961). The effect of levels of sodium salt in
feed and drinking water on the occurrence of ascites and edema in turkey poult.
Canad.J.fnim. Sci. 41, 161-166. (Vet. Bull. 32, 2722 (1961))

(84) Ryff, J.F. (1957). Brisket Disease Syndrome. J.A.V.M.A. 131, 425-430.

(85) Sanger, V.L., Scott, L., Hamdy, A., Gale, C.,Pounden, W.D. (1958). Alimentary
toxemia in chickens. J.Amer. Vet. Med. Ass. 133, 172-176.

{86) Sasu, V., Sasu, B.(1974). Morphological and adrenal gland of malnourished fowls.
. Zootehnie-Medicina Veterinara 145-148.  (Vet. Bull. 45, 6461 (1975)) .

(87) Sautter,” J.H., Newman, A., Kleven, H., Larsen, C.T. (1968). Pathogenesis of the
round heart syndrome in furkeys. Avian Dis. 12, 614-628.

(88) Schmittle, S.C., Edwards, H.M., Feurt, S.D. (1958). Toxipathic hepatitis of

chickens caused by certain animal fats. Poult. Sci. 37, 1240.



(89)

(90)

9D
(92)

(93)
94

(95)
(86)

9N
(98
(99)
(100
(10D
(102)

(103)

(104)
(105

(106)

Schmittle, S.C., Edawards, H.M., Morris, D. (1958). A disorder of chickens

probably due to a toxic feed-preliminary report. J. Amer. Vet. Med. Ass. 132,
216-219. i
Scrivner, L.H. (1946). Experimental edema and ascites in poults. J.A.V.M.A.

105, 27-32.
Seidel, H., Bornert, D. (1964). Studies on pigs. XIX. The electrophonocardiogram

after total adrenalectomy and thyroidectomy. Ibid. 1459-1469. (Vet.Bull. 35,
2762 (1965 )

Shoya, S., Kawasaki,M., Tsushio, Y., Moriwaki, M., Horiuchi, T., Maeda, M.,
Kohanawa, M. (1969). Pathological changes of poisoning in chickens due to dark-
oil, an oily by-product of rice-bran. Nat, Inst. Anim, Hlth. Quat. 9, 229-240.
Shoya, S. (1974). A pathological study on tetrachlorobiphenyl poisoning in
chickens. Jpn. J. Vet. Sci. 22, 122-123.

Simpson, C.F., Pritchard, W,R., Harms, R.H. (1959). An endotheliosis in chickens
and turkeys caused by an unidentified dietary factor. J.A.V.M.A. 134, 410-416.
Simpson, C.F., Rollinghoff, W., Preisig, R., Fisher, M.J. (1979). Hepatitis,
cardiomyopathy and hemodynamics in furazolidone-induced round heart disease of
turkey. Can. J. Comp. Med. 43, 345-351.

Singh, Y., Sharma, D. N. (1974). Histological observations on the thyroid-
adrenal relationship in a crossbred (New HampshireX White Corrnish) chicken.
Indian Journal of Animal Health 13, 81-84.

Smith, A.H., Abbott, U.K. (1961). Adaptation of the domestic fowl to high
altitude. Plult. Sci. 40, 1459.

Swire, P.W. (1980). Ascites in broilers. Vet. Rec. 107, 541.

HZHE2AH (1974). APV, B4R Blet, Kbk, 126-130.

HLHEZB (1974). A bU . H4R flxs, AR 190-192.

Teuscher, E., Lopez, E.V., Alvarez, R. (1971). Estudio anatomopatologico de un
sindrome ascitico en pollos de carne criados en la altura. Zbl. Vet. Med. A.

18, 380-394.

Fighze - G W EEEE -8 T 2N - RERE (1982). WABOLD
B BBUREEC OV T, BISH B AREFSHERES 182.

Thaxton, P., Parkhurst, C.R., Cogbum, L.A., Young, P.S. (1975). Adrenal functicn
in chickens experiencing mercury toxicity. Poultry Science &4, 378-584.

HESGE (1972, SIgpEaxrud b (1972). BHIEF 27, 91o-526.

Wexler, B.C., Miller, B.F. (1958). Severe arteriosclerosis and other diseases in
the rat produced by corticotrophin. Science 127, 590-591.

SO - FIEEGE C HERE— (198D). BMicid ULBUKEC DV, HERSRE FEs
5) 34, 204.



(107) Zobundzua, M., Babic, K., Hraste, A., Gomercic, H. (1972). Some observations on

the adrenal gland of hens in cannibalism. Veterinarski Arhiv 42, 136-139.



| iR

C OB, 198050 51984 & CRFRIMAKERBBAN T BON L bDTH 3,

RIETTRGEBD - LR ARERESN, KENHFEREZHEEE, BHBEETEA TR
AOEZXLETY,

KERI BT - TENOEIEMA T S N AR ERBE A OB CHEER LT,



STUDIES ON ASCITES IN BROILER CHICKENS

——DISCUSSION OF PATHOGENESIS AND INDUCED
FACTOR BY MORPHOLOGICAL OBSERVATION——

AKIYOSHI MOCHIZUKI



INTRODUCTION

Ascites in broiler chickens has been getting become big problem from toward 1979 in
Japan. From the many case réports, it has been ocurred from then on around 30 day old
chickens during cold seasons reared. Incidence of the disease was estimated about 5
per cent.

Insufficient ventilation, frazolidone poisening and coldness were suspected as the
cause of disease. But, its pathogenesis was not clarified.

Buthor pointed out that birds suffered from ascites were reared in environment of
insufficient ventilation. Experiments given stress factor as insufficient ventilation
were revealed as same changes as field cases.

From results of environmental survey and morphological changes of field and
experiment cases, in this study, pathogenesis and induced factor of ascites were

discussed.

MATERIALS AND METHODS
Field cases

Clinical observations, environmental surveys and laboratry examinations were
performed on flocks of K, W, N farm which had outbreaks of ascites. Gas concentration
of 5 houses of 3 farms were measured by gas-detection-tube (Komyo Rikagaku Kogyo Co.).

37 chickens from the age of 53 to 66 day old were collected from 3 flocks of 3
farms for further examinations. 5 were dead and 32 were killed cases.

All cases were examined macro and microscopicaly. For histological studies,
specimens were fixed in 10% formalin, embedded in paraffin, and stained with
hematoxylin and eosin. Some of specimens were stained with Sudan II.

For bacteriological examination, materials from 11 cases were cultivated with sheep
blood agar medium at the temperature of 37°C, 24 hours.

Feed from K farm was cultivated sobouraud’s glucose agar at the temperature of
37°C, 5 days.

6 cases from K farm were parasitologicaly examined for finding coccidium oocyst by

flotation test.

F xperiment 1
' 18 chickens were prepared on this experiment. 3 birds were experimentini Toi, and 15
were control lot. Each lot was raised up to 27, 34 day old. Each lot was fed the by
the feed given the birds suffered from ascites in K farm.

Experimental lot was raised in sever hypoxic condision (0; concentration 10—13%).



All cases were macro and microscopicaly examined as same procedure as field cases.

Experiment 2

20 birds in experimental lot, and 19 birds in control lot were set. Each lot was
raised up to 70 day old.

Experimental 1ot was raised in the environment of mild hypoxia (0; concentration 15
—20%) .

A11 cases were examined macro and microscopicaly.

Materials from 5 cases of experimental lot and 2 cases of contol lot were
cultivated with sheep blood agar medium for bacteriological examination.

Hematocrits were estimated each 7 birds in experimental and contorl lot at the age
of 65 day old.

RESULTS
Field cases

1. Occurrences and environmental condisions

Flocks were kept in open-system houses on K and N farm. W was windowless type.
Heating system was a variety of floor heating —K, floor heating+gas brooder —W,
gas brooder +stove —N.

Incidence of the disease was estimated 8.8~5.4 %. Around 1% of birds were lost
at the each stage of week old in flocks of K and W. Loss of birds was concentrated
at the age of 1 to 3 week old in N.

Ascitic birds were found out from above the age of 40 day old in each farm.

Each flock occured of ascites was raised from November to March. Up to 2 week old,
each flock was completely enclosed without ventilation because of sever cold in
winter. On and after the 2 week old, doors of ventilation were slightly opened for
regulation of temperature only on day time, then closed on night time. In case of N,
flock was exposed exhausted gas from the stove, namely stove pipe was opend in the
house.

Oxygen in 1 out of 5 lots indicated significantly low concentration (16—20%).
Carbon dioxide gas concentration in 5 lots were varied 0.5~0.15%. Ammonia gas
concentration in 3 out of 5 lots indicated 10 ppm.

2. Clinical signs

pisordered birds with ascites were manifested enlargad ventral part, dropness of
wings and discordination. Sick birds showed duck or penguin like walk. Slight
hardness of breath was observed on birds in each flock affected the disease.

3. Gross pathology

Ascites was the most prominent feature, occuring in some 64% of cases. The amount



of ascitic fluid varied form a few to 300 ml.

Variably it was amber or wine-colored and it contained clots of fibrin. Ascites was
in the cavity of liver-peritonium.

The outstanding heart lesion was hydropericardium and dilatation of right atrium
and ventricle. So that, wall of right-hand side ventricle was thin, flaccid and
increased diameter of lumen.

Venous congestion especially Vena cave caudalis was highly observed.

Hepatic veins were severely engorged. Many cases of livers were enlarged with rough
surfaces and rounded borders. Color of livers were varied from sanguish to paled.
Many cases were hardened and some were fragile in palpation. Fibrin coat was covered
on the surface of livers in cases of 30%. In some cases, yellowish necrotic
mottling and vesicles on the surface could be seen.

Lungs were edematous and congested. _

Many cases of kidneys were enlarged with paled color and others were normal size
with congestion,

In the gizzards, hardness of keratinoid membrane, erosion and ulceration were
observed.

Hemorrhage was seen in some cases of proventiculus. Congestion of duodenums were
highly recognized.

Striking atrophy of spleen, thymuse and bursa fabricius were highyly observed above
6096 of the cases.

4. Micropathology

Heart : Venous congestion was consistently observed in all cases. In many cases the
myocardial fibers were shrinking and fargmentary, cytoplasm was devoid of striations,
and granular or vacuolar degenerations were present. Additionaly, coagulation and
liquefactive foci of necrosis were detected. In some cases the myocardiums were
hypertrophic. In many cases of interstitium edema was prominent, and this was
accompanied fibrosis and infiltration of leukocytes. In one case the medium sized
artery in myocardium, tunica media was lost its original structur and it was
organized with fibroblasts.

Liver : In many cases there was prominent dilatation of hepatic veins and it
affected thoughout central veins and sinusoids. In accordance with congestion,
central fatty deposition, degeneration and necrosis of hepatic cells were occured in
many cases. Thickning sinusoids and central fibrosts {cirrhosis) were obscrved iu
30% of cases. These changes spread from central area of hepatic lobule to marginal
side, in severe cases lesions formed network pattern with adjacent lobules,

In some cases infiltration of leukocytes on necrotic lesions, and Glisson's

capsuls, proliferation of bile-ducts and extramedullary hematopoiesis were recognized.



Thickning of hepatic coat was highy observed.

Lung : 64% of cases vessels were congested and edematous.

Kidney : Venous congestion was highly observed. Degeneration of renal tubules and
proliferation of glomerular endothelial cells were observed a frequency above 40%.

Spleen, Thymus, Bursa fabricius : Lymph tissue atrophy was more generaly observed.
In accordance with loss of lymph-cytes, network of reticular fibers were visible.

Bone marrow : 41% of the cases were hypoplastic, both systems of erythrocyte and
granulocyte were samely affected.

Adrenal gland : The characteristic changes were observed on adrenal cortex. All
the cases had at least some pathological changes. In 60% of the cases, many cells
of cortex were swollen, nuclei were large and brighten, cytoplasms were week-staind
with haematoxylin and eosin stain and contained various size of vacuoles.

At the site of marginal area of adrenal gland, desquamation of hypertrophic cells
were prominent. On the other hand, some of the lines of cortex cell were shrunk in
spite of same specimen had many hypertrophic cells. Degenerative and necrotic foci
were observed in many cases, but striking and extensive necrosis was located at
marginal site of adrenal gland. From the results of Sudan II stain, vacuoles in
cytoplasm were fatty deposition and necrotic cells lost lipoid granules.

5. Bacteriology

Staphylococcus was isolated from trachea—1 case, lung—2 cases, air-sack—1 case,
liver —1 case. Eschelishia coli was isolated from trachea—3 cases, lung—5 cases,
hear t —1 case, kidney—2 cases. Citrobactor was isolated from lung—1 case.

Amount of bacteria was small and common bacteria was not isolated through cases
and organs examined. The reasons above mentioned, bacterial infection could not be
concerned with the diseas. Non of fungus was isolated from feed obtained K farm.

6. Parasitology

Non of oocyst was detected.

Experiment 1
Severe hardness of breath and stagnation of growth was observed in experimental lot.
1 case of experimental lot died at the age of 27 day old.

In gross observation, all cases manifested venous congestions of heart, liver, lung
and kidney.

ill cases of liver surface were rough and 2 of 3 cases yellowish nzcretic motilcs
were visible. Hemorrhage of proventiculus and ulceration of gizzard were observed in
each 1 of 3 cases.

Spleens and bursa fabriciuses were generally small in size.

Increasing of ascitic fluid was not found. Histopathological findings obtained



experimental lot were as same qualities as field cases. Especially, agressive change
of myocardium, fibrosis, degenerative change of artery and vein in heart, central
degeneration and necrosis in liver, atrophy of lymph tissue in spleen and bursa
fabricius, degenerative change in adreral cortex were prominent.

Affection of feed had not been recognized.

Experiment 2

Hardness of breath had been recognized in cases of experimental lot. Mean value of
body weight of experiment lot had changed lower than control lot, from above 3 week
old statistical significance was recognized.

1 case died at 52 day old. 2 died at 58 day old.

Ascitic fluid was observed in a bird which was dead at 58 day old.

Gross pathological findings were almost same as field cases. Livers of many cases
were fragile and 2 cases dead at 58 day old were with prominent necrotic foci.

Histological findings were as same characteristics as field cases.

From bacteriological examination, Staphylococcus and Eschelishia coli were isolated
from tracheas and lungs of experimental lot. These could not be concerned with
bacterial infection because of a little amount of bacteria isolated.

Results of the hematcrit estimation were as follows :

Experimental birds (7) mean value 33.6%
Control birds (7) mean value 30.9%

The difference between these means was significant (p<0.03).

CONCLUSION AND D ISCUSSION

Results of morphological studies throughout field and experimental cases, lesions
were summerized as follows :
(1) Progressive to agressive changes of cells of adrenal cortex.
(2) Injury of heart, changes of lung, liver and kidney originated from heart failer.
(3) Hemorrhage and ulceration in digestive tracts.
(4) Atrophy of lymph tissues of lymph—system organs.
From the results of morphological observation of adrenal cortex, its functional
acceleration to exhaustion was infered.
In thiz dlzcase adreral cortex performed main roles by the reascus as {oliows,
(1) injury of adrenal cortex was severe.
(2) By the observation of experimental cases, changes of adrenal cortex were prior to
all others.

(3) Lesions and these distribution were characteristic.



(4) Polycythemia was seen.
(5) Lesions were in accordance with functional roles of adrenal cortex.

From the results of field survey, experiment and morphorogical observation,
pathogenesis of the ascites.-was considered as follow.

Under the condition of insufficient ventilation (hypoxia), mechanical responsibility
of heart was increased by raising of pulmonary arterial pressure with tachycardia and
hyperpnoea. Though heart reacted with hypertrophy of myocardium, finally it was
fatigued with work.

On the other hand, hypoxia itself was a stresser, excretion of adrenocortical
hormone changed from excessive to failer. During that process circulatory disturbances
were encountered, those were degeneration or necrosis of myocardium, deranged
metabolism of electrolytes causes an increase in the permeability of the capillaries,
hemoconcentration and polycythemia. As the reason above mentioned, heart failer was
induced. Among the general circulatry disturbanses, liver was severely affected and
formed congestive cirrhosis. Ascitic fluid was originated from liver because of site
of presence.

Erosion and ulceration in digestive tracts and atrophy of lymph tissues were made
during the stage of excessive excresion of adrenocortical hormone.

In pathogenesis of the disease, adrenal cortex performed main role, so that “ascites
in broiler chicken” was as same category as general adaptation syndrome.

In this study, same lesions as field cases were obtained from experimental cases
given hypoxic stress. However, adrenal cortex react nonspecifically to any stressors.

Induced factors of the diseas in field, not only insufficient ventilation but also
coldness, heat stroke, over population, poisonous gas, predisposition of broiler
chicken — rapid growth, obesity and over feeding might be considered.

Adrenal cortex could be affected by total stimulations combined many stressors.




