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Table 1. Progressive observation on death of chick inoculated with E. coli into the air sac.

Group of chicks 1 2 3 4 5 6 7
Inoculum size s 4 3 2 Non-infected
(5.4 X, CFU) 10 10 10 10 10 1 control
Age in IR 1n? a3
weeks of
2 7
chicks 3 6 3
3 2 4 2 1
4
) 1 3 1
5 1
6 1 1
7
Total No. of
dead chicks 20 18 12 8 1 1 0
% 1003) 90 60 40 s s
8
9
10 1
2
14 1
Total No. of
dead chicks 2 0 0 0 0 0
% 10
15
3
4
28
Total No. of ) . 0 0 0 0 0

dead chicks

Total No. of
dead chicks 20 20 12 8 1 1

% 100 100 60 40 5 5

1) Days post inoculation. 2) Number of dead chicks.
3) Percentage mortality for number of chicks examined.
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Fig. 1. Mortality curve of chicks in the each group
inoculated with E. coli into the air sac.
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Table 2. Weight gain, food intake, and feed conversion of chicks in the each group through
experimental period.

Group of  Inoculum size Mean weight of ~ Mean weight gain food intak Feed i
chicks (5.4 X, CFU) chicks(g) of chicks (g) Mean foodniake @) Teed conveion
5 *
1 10 * ’ ’
37.0
, 104 * * * *
36.2
666.9
3 10 - : ’
37.7 6294 o2 e
781.7
4 102 745.9 g :
oy 1190.5 1.60
773.7
5 10 . ’ ’
373 736.3 1136.4 1.54
800.0
6 1 2.9 . :
e 76 1144.1 1.50
; Non-infected 765.3 727.8 1111.1 53
control 374 ' ‘ i

1) The upper indicates the mean weight of chicks on 4 weeks of age, and the lower indicates the mean
weight of day-old chicks at inoculation.
All of chicks died within 2 weeks post inoculation.
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Fig. 2. Growth curve of chicks in the each group
inoculated with E. coli into the air sac.
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Table 3. Gross lesion score of chicks in the each group through experimental period.

Inogulum Number of Air sac
Gr:? ';( of size chicks Lung ——————————— Heart Liver Spleen
chicks (5.4 X, CFU) examined Left Right
1 10° 199 6842 579 789 211 5.3 0
2 10° 20 100 65.0 95.0 40.0  10.0 0
3 10° 20 50.0 40.0 500 60.0 10.0 0
4 10% 20 30.0 20.0 350  20.0 0 0
5 10 1n? 9.1 0 0 0 0 0
6 1 1n¥ 9.1 0 0 91 0 0
Non-infected 3)
7 conteol 10 0 0 0 0 0 0

1) A chick was not examined for the reason of its severe decomposition.
2) Positive ratio (%) : Number positive/number examined of chicks.
3) As a high possibility that the negative results will be obtained in the group of chicks inoculated with a

small number of the organisms was expected, ten out of chicks survived up to 4 weeks post inoculation
were sampled at random in the group.

%Zﬁtff®ﬁ£mﬁ$u,MMHW%T§§E<,&WTE§§2%%,Ei§:%%,b:w%,
B 102 DIATS 720 153, BREICAKRMIM (Fig. 3) 453 F& Sh i,
FIVWOLFRBEOTE, B, 2EHCHNTRARMIOREDREPHERIES 70 L L, S8%,
T - XRRB Y, SMERIEOBS S K ORERIIT AR A S OBEETRLE S S (Fig. 4,5), ok
HFRELEROHBRIO0% T, BeFBEBLTROED >0 7, DBBICIRE LIS O ikt
m, +Z#EBcBRtH A% & h i (Fig. 6,7 ).,

BAREF TOREHEARIE, GKBNBETROE <, KO : 0%, EXBEB L : 205 DIIE
T&D,ﬁwmﬁ%ﬁéenmmot0%4ﬁu,%1~3ﬁwm&fwéﬂmﬁﬁ&ﬁ$ﬁﬁmoto
H5, 6B S TOREHBRIT, 56 B TRHERILOBA 1 Fid o hLisd, FRERERSoh
1h 7o

FERABOE THTOREHRRIT, 2FRNTH -7,
gtfﬁ@ﬁﬁéﬁ@wkﬂéwmﬁﬁﬁﬁﬁ%%m%wiawr&é&,ﬂ&%mtfémwzwr
%%ﬁ%&ﬁ%@%mak%mu,mz;wﬁﬁif,&mf&ﬁi,b,ﬁ@MT,Wué%@ﬁfé
Sfie Ffo, FHBEMEE LT, WIRREHERE BEEK S ILTHAIT 2EG055 00, EEEO
LD, DRI TREHBRRDOENSTEEICS 5t
%tfﬁéﬁbf,E&E%l~2BiTKEE%tLttfmﬁﬁé&Oé,%nu%m%tttt
FREBOTKRE, 0 L UFICRERRENS S S, —F, 4 BT THEBLAEF T, FBERER
BHNILI > T,

BE, SEORBRICE O THETHIFEHS S hr b+ BIIC DU T ORI R E] %1546,52-50
DERIL, TiRoLtBTHB,
iﬁuzwrm,ﬁﬁ%&%%é%ﬁémﬁ%(mgs),ikuﬁﬁ-ﬁﬁiﬁém,¢&mm®%
ﬁ,%ﬂ@ﬁ-ﬁﬁﬁﬁﬁ%@ﬁ%ﬁ%mﬁ%w%mento%mzwrm,@mﬁﬂiﬁimmﬁm%
ti « ERARRADBRBE DIEA % S MikiE (Fig. 9), F R RBREIMRHSRBD S, DicBNTIE, 7
méw,Em%@%@émﬁﬂﬁ%,ﬁﬂﬁwﬁﬁ(mg1m,§tuﬁﬁ-ﬁ%iﬁ%m,%H&ﬁ-ﬂ



Fig. 3.

Fig. 4.

Fig. S.

Fig. 6.

Fig. 7.

t+ E. coli WWEME

Petechiae in the proventriculus of a day-old
chick died within 24 hours post inoculation
with 5.4 X 10* CFU of E. coli strain TK18—A.

An enormous caseous exudate appeared in the
air sac of a 4-week-old chick killed 4 weeks post
inoculation with 5.4 X 10° CFU of E. coli
strain TK18—A.

Caseous exudates (arrow) and fibrinous peri-
carditis and perihepatitis in a 5-day-old chick
died 5 days post inoculation with 5.4 x 10°
CFU of E. coli strain TK18—A.

Petechiae in the adipose tissue of the pro-
ventriculus of a 4-week-old chick killed 4
weeks post inoculation with 5.4 X 103 CFU of
E. coli strain TK18—A.

Ecchymoses in the duodenum of a 4-week
-old chick killed 4 weeks post inoculation with
5.4 X 10® CFU of E. coli strain TK18—A.
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Fig. 10.

Edema in the air sac of a day-old chick
died within 24 hours post inoculation
with 5.4 X 10° CFU of E. coli strain
TK18—A. H & E stain, x116.

Swelling of epithelium of the air capil-
lary in the lung of a 5-day-old chick
died 5 days post inoculation with 5.4 X
10® CFU of E. coli strain TK18—A.
H & E stain, x 464.

Edema in the pericardium of a day-old
chick died within 24 hours post inocu-
lation with 5.4 X 10° CFU of E. coli
strain TK18—A. H & E stain, x116.



v+ E. coli WRY: 93

Fig. 11 Sero-fibrinous pericarditis of a S-day
-old chick died 5 days post inoculation
with 5.4 X 10 CFU of E. coli strain
TK18—A. H & E stain, x116.

Fig. 12. Engulfed bacteria in Kupper cells in
the liver of a day-old chick died within
24 hours post inoculation with 5.4 X
10® CFU of E. coli strain TK18—-A.
H & E stain, x464.

Fig. 13. Focal necrosis and bacterial mases in
the liver of a 2-week-old chick died 2
weeks post inoculation with 5.4 X 10*
CFU of E. coli strain TK18—A. H& E
stain, x232.
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Fig. 14. Sero-fibrinous perihepatitis of a 2-week
-old chick died 2 weeks post inoculation
with 5.4 X 10* CFU of E. coli strain
TK18-A. H & E stain, x116.

Fig. 15. Serous serositis of the small intestine
of a S-day-old chick died 5 days post
inoculation with 5.4 X 10° CFU of
E. coli strain TK18—A. H & E stain,
x116.
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Table 4. Recovery of E. coli from organs of chicks in the each group through experimental period.

Group of anf:ulum Num-ber of Air sac
chicks size chicks Lung -— Heart blood Liver Spleen
(5.4 X, CFU) examined Left Right
1 10° 19V 1002 100 100 100 100 100
2 10 20 100 100 100 100 100 100
3 103 20 80.0 650  70.0 70.0 65.0 65.0
4 10 20 450 400 400 40.0 40.0 45.0
5 10 113 9.1 9.1 9.1 0 9.1 0
6 1 1% 9.1 9.1 9.1 9.1 9.1 9.1
7 N"C“(;;";ch"’d 10% 10,0 0 0 0 0 10.0

1) A chick was not examined for the reason of its severe decomposition.

2) Positive ratio (%) : Number positive/number examined of chicks.

3) Asa high possibility that the negative results will be obtained in the group of chicks inoculated with a small
number of the organisms was expected, ten out of chicks survived up to 4 weeks post inoculation were

=z o

sampled at random in the group.



e+ E. coli WRME 95

Gross lesion l Recovery of E. coli

%
100 g ;m ]-

?/’:

I [ |

A 7

% %

/Z/ Lung ’%

7 Air sac Heart,

7 //? Left ’% 7 Il L] Liver Spl
% ’/é v % é Right Heart blood pleen
1 % 1 7
“Ay 1 11 |

7 Ay A

11 1r 11 1 1

7 a1 a1 1

i1 11 111 1

111 1 111 1

11 1 111 Al

111 1 i 111

ar 1 111 111

e 111 11 1

1117 a1 T 1111 v

123 45 6 7 1 23 456 17 12345671234567|1234567|]234567

Group of chicks
Fig. 16. Gross lesion scrore and recovery of E. coli of chicks in the each group through experimental period.

L1+ TR, JAE E. coli 38N~
Table 4 IR L= E 80, ERER £+ 2FIIcE VTR E coli HHEOED >7t FMALIMT,
&hTﬁiﬁﬁiﬁﬁ,Eﬁ%,b@ﬁi@ﬁ®@KﬁFbtoit,t%®%ﬁ§%ﬁ%@bf,E
coli Sy SR & BRI & 13 12T BT 2R A ST,
*ﬁ,%tfﬁ%ﬁLT@%%&U&E%QKBUéWﬁﬁ%mﬁ$tEcdiﬁ%%&u,ﬁ@$ﬁ
T AN A S (Fig. 16) o

% =
émw%%mﬁwf,%Eﬁﬁwmmbft+®%t$m%mc&,tf@%t@%&ﬂ%ﬁﬁ%?a
DINIC B o T &, $1EL e FDFRE RPN S E. coli HiorlEsnihs, HE e S o IRFRE S
én@#otCtﬁamB,tf@%td{&tfﬂcdi@%ﬁ@%K&5§%U%%MMEKEH¢
A0 EEDON D,

&@%ﬁ@@@wﬁTu§@%ﬁ®§mﬁmmNtf@%t@E—ﬁﬁ&@ﬁﬁ?%ﬂ@ﬁééntm
C ORI ERES £ KA TEAE L, £ FOREAEKRT E TORHDOEICLS bDLEDN S,

ﬁi%®ﬁ%%%%éi?,O&O@%@&éﬂf“%@@KLDwﬂ&ﬁénéﬁ,gtfﬁQQt
S 5 BEHRENS - KARBER 7’ DA EIC L O, HEBERD L Ds o 135. 4x10%*cru L BE SN 188, L
Dy o L F O BB ERE L1555 ~ T BECIRAL R 2D TR, Zh SEBROETRICEHREEDRBY
Y R AG N AN T SOV BEERE T, b dEguciER L, MEER Lt BN S,

F. HeFHORE CEEMER, FRERE) o0 TALES, B~ 4BHO L IKREHicE
BAMIEBIh 2 , HIRE F VDI~ B b & AD T, BEAKE—BICHET 5 LRRMETH S,
L@Lm%ﬂiwtfﬁiﬁbt%3~7ﬁ@%ﬁﬁﬁ%ftfwﬂﬁwomfﬁﬁbt%é,%3%&
m@4ﬁt@@w¥ﬁmW§momT®ﬁ§%ﬁﬁéntoit,$ﬂ%%§?@%ﬁﬁﬁ@fﬁ§%ﬁ
BN M T H A~ THOMTS, $48 (10% crulEl) ORPEEERERbE» -7,

CLEDC Ens, ERHEEEN10cru Y TDBAKE, 1HIDETCL 1A SNTFEE £ F Tt LTREMN
mhbnEBbh b,

15, FaR (102cruERE) T}, 40BDELRMBALNIIC bbb od, F0L0 BRHETERNMT -
LS o5 ~ T HEEOMT, AIKAHBIER, E coli Y#ER® L OALRO £k € F OHARRE N
T%,%ﬂ%@ﬁ?ﬁﬁﬁ%ﬂ&%ﬂﬁ#ﬂtoC@%ﬂ%,%4ﬁmﬁﬁéﬁttftiﬁtf&®§




96 HAEFR « N0 2 =8E28 - #k=H

BerofEEcisbnEE2 L5,

BIRER E 2B VT, WIRKELSRD SNBSS, 658, 0BL0FTH 3. EEEK
LARRENBERERBIBIHAIL 1T &, E coli HMFLNBREHBERESE L LTt LOLELS
BICBOTEITLTNRCEREND, WER E coli BPICLZbDEEZ NS,

CNHDHREDH SN MBEDRENLbDICOVT, HEMBEIIC bR ET 720 —MIC, HIE
BRI L 52 BRI, RNEOEE, B, SB%ICK > THERN, BHES & ORI O SRS
IKXFIEN T BIDIB164040  ABEC B1) 5 £ F DR A BIE LTABE, ZRo0HMT, Lo
7770 F 0 RBTREMOEAL, $ BB TIIMIEOE(LH A SN bs, BkE L CEIEMAREHS
ERORHTHBLEX L Do UEDHRE, HKTHS TV 2HAIBEED REMGEOFE L & ¢
—HTB6DTH B

%&%mtféwmﬁwaacdiﬁﬁxu,mwxwrﬁtf,auﬁﬁix;vm,@m,ﬂzx
UEﬁﬁwmfﬁotoitﬁ%@%1~2Bi?ﬁ%ﬂﬁ%ﬁ%ttttfﬁﬁhfﬁ%ﬁ&ﬁﬁgm
BEIIREBSRS SN, 20 UBIELT L FTRBOVTEMBLUGRLD, CLALB LY
I ICBREIRESB OB EAIDAS N, 2L T, HREI10°cru BB IR EFIcHB0L T, 53
HETCBOLD bEHOBEBB LB I BLU2BEFICEFEL0 b, O CHEENKRENSKS
o, TOHRRILEFIHEBLTCATS, FLFIHEFIORMELZBELTA TS, WFhOEAD
REER LT

UEDT EH D, E coli Bl 1m 3BROEBICH - T, S8, L&, FFé v 5 BETREIET
LT bDEBR ONDB, COKINTEND, BERHEK, EHINE L OREDETE TR s
DRICIEEIBMRDH 5 EHH SN 3, BlbDC &}, E coli ANTIERGEEERIC DV THESR 2 S50 5
NTOBEAF>S910BNL < —HFT 26D TH 5.

FIARD E. coli BIMBRRKBRICK F BILH, F— XEBHMA N - - G8%, SR OIS S
L OBHERVEIT QRER 3 EOWIRBEDRRAE, & SICHE « ILEIS 10 £ bR Bt £+ 0 MG -
Ecdiﬁé@%i%mswéﬁ%&ﬁ@~ﬁwaéo%h&,@&tfﬁﬂ?éMG-E;mﬁﬁé
%%@%Kﬁﬁé%ﬁ,&%ﬁméﬁmﬁ@u,m&%@mﬁzmittfacdimﬁﬁﬁmxéém
ELEfRIN B,

—75, SGEIOERICEVTRED ShiLElsl;, IRE B L O+ ZHES I A S h e Sk s & o 8
TRER, OINGERE E coli IC L 3MBINIKEELBbHNG,

uLﬁNT%ttzb,é@@%ﬁmmattacdrHQ&A%u,ﬁ%ﬂ%@mx@@it%mﬁ
LR SELSKRERZ D bD EEbh 3,

ik,&ﬁ%@Lmom,%K%t&@&ﬁéf%@@@ﬁ%ﬁa&@@mﬁ&umﬁggg,&ag
@ﬁ%ﬁ%%b?@bfﬁéimﬁﬁ§itfué%@&gi;ﬁouL@c&M§m&a§@m%m®
ﬁ@%ﬁﬁ,th%%%&&L55ﬁ§m®ﬁEK$5C&%ﬁUTBD,LD“@ﬁﬁﬂ@bTMﬁ
K%éhtb@&éiéoﬁz,K%%@AID“&LDm@ﬁﬁuﬁ&@—&Aento

uL®c¢m6,é@®&ﬁ%ﬁ,@%ﬁ%,uewmﬁwa%ﬁ%mwécam¢@,%EB%tL
THIEEFEHOTD in vivo BT 3 E. cols BjhE 7213 MG « E. coli IBAATIRYLIC & BEERAETT
5C&wT%,%%Eb®%%¥mwowT@,inmwT®%%a%%®£$%&Lf&106®&E
b b,

E #
%@Wﬁ%7437517ﬁK@T5§%m@ﬁ@“$&LT,$ﬁ®“%ﬁ@%%ﬁﬁ@ﬁK,3%
IKEE S (1980)213% M. gallisepticum (MG) 1 R FHREMOT, 40 & 7S EBRATT - 72 kiffic o
“Tﬁ%bto@Hﬁ%ﬁ%%ﬁ@ﬁ@ﬁ5@KMG@%E®@%@%§&LT%?U,liwh@ﬁi
PATIRGIC & 2014 € FiC54d % virulence DI % 4] 2 HTAREREIT> 72,



v+ E. coli ¥R 97

E. coli TK18— ABk (OB} 2) MAREZD IMERBAR (5. 4x10°7°0.4m) %, Fo Al 7 —HkeF
() OEBMTBNICEREL, 4B L7, SERB0TBEO £ Ficod, BRER, #kR, &
BERR, RELIK, SBEHOD E coli DHFOIERIC>ZHTL, TiloR@EN BN,

1) AEEREERESONT, 8Bt F ORI RICELER T BRI A Sh, FIARICI0ORDI4E%
LT DD DA ST, BEHAE0~10°cruRBDORLR 3, £HhZh 0, 5, 5, 40, 60, 100, 100
BT oTo BEREID LDs, (25, 4x102cruTd 0, HEREE10cru Ll F TIHAELR WD TEL , T8
BRKSHDT B, BEHRSOPLBET 2HMMNA SN, 2) HERE - FBERRICOVTAE,
BIRCHINE <, SEEOHKIEETH -7 405D F R LA10°cruEEER & AT
EEERTOREME TR, 103cru BB RORIEL T L 72, 3) WIRZAINEE & EEERE QIREVT
4 B SH SN, LDso A LOEERER TREBEOMER A SN, SEREIZEERAITEHRICAH
St ire 10°crUBHER R CHELRENEH S O, SBREE, 1077 cru BERRICA SN
4) DLEORZ R, REMEENIC &, 2EEICB MO SIEREAEAT, REREO KBt mER
L EL—F L1o 5) E. coli DEERFEBEREIZIFTEITL, 104 cru HEREHETHITIZI00 £ T,
FERSD b (BB A RIS & A Shtc, 6) AEMROAIDg & LD D BBMRRBER—&S
57,

BEAEMD G153 5 i A HBNE A8 - el SRS (BWKESFEHERRE), 8L URE
Higerstic oL TR AE - RiRRE L (AL, BRI KEHT 5. T, KiGHIERD
FoMBEARFERAE, BAIERIBICEHT 5,

ARFRO—Ei, HBTEIAAREYSR (1979F4 A) TOBEREERLI,

X ik

1) KEEA, BIAK, SRFEH R @SSR, BRESRY, 11, 4 v 2 « IE &£ OREE
HEEIE, B (1975).

2) REELUKER : BO <4 275 X2, pp.595-609, InBEE— (i) BHFEEERE, HiLE,
M (1970).

3) BuUxTON, A. and FRASER, G. : Animal microbiology, Vol. 1, pp. 93—102, Blackwell Scientific
Publ., Oxford (1977).

4) BERLHES (R g7 vofas, JfRthk, Ra (1973).

5) DORNER, F.: Escherichia coli enterotoxin, purification and partial characterization, pp. 242
—251, In SCHLESSINGER, D.(ed.) : Microbiology—1975, Am. Soc. Microbiol., Washington, D.C.
(1975).

6) {LEHHA : Mycoplasma gallisepticum & Escherichia coli DOEBRINREESBYIC & 34014 £ ikt
T BREEEIC 20T, [RBARFIRGEFIARRX (1978).

7) FINKELSTEIN, R. A. : Pathogenic mechanisms in bacterial diseases, pp.103—340, In SCHLES-
SINGER, D. (ed.) : Microbiology —1975, Am. Soc. Microbiol., Washington, D.C. (1975).

8) GRAEVENITZ, A. V. : The Role of opportunistic bacteria in human disease, Annu. Rev. Microbiol.,
31,447—471 (1977).

9) Gross, W.B. : Colibacillosis, pp. 321-330, In HoFstaDT, M. S., CALNEK, B. W., HELMBOLDT,
C. F., REID, W. M. and YODER, H. W. Jr. (eds.) : Diseases of poultry, 7th ed., lowa State Univ.

Press, Ames, lowa (1978).
10) HEAFI : FAo ARGEIAE, ZEROTH, 8, 13-20 (1972).



98

1D
12)
13)

14)

15)

16)
1D

18)
19

20)

2D

23)

24)
25)

26)

27)

28)

29)

30)

3D

32)

MEEK « N0 Z -Z8%2E - #k=01

BEF— (R : SM#EE, BREMMY, 12, KE S EEHHE, SEiE, 5t (1976).
SHER () : FoREFRE (KEH=A1F), mild, 351 (1970).

INGRAM, P. L. : Some factors influencing the response of young domesticated animals to
Escherichia coli, In TAYLOR, J. (ed.) : Microbial behaviour, ‘n vivo’ and %n vitro ’, Fourteenth
Symposium of the Society for General Microbiology, Cambridge Univ. Press, London (1964).
Jacks, T. M. and GLANTZ, P. J. : Virulence of Escherichia coli serotypes for mice, J, Bacteriol.,
93,991-995 (1967).

Juss, K. V. F. and KENNEDY, P. C. : Pathology of domestic animals, Vols. 1 and 2, 2nd ed.,
Acad. Press , New York (1970).

NIEHEER : BGGR, #EEE, H5 (1964).

HEFRAE, Rl O @ BYYE — B & RfED U< &, #akH, $51 (1979) [Mivs, C. A. :
The pathogenesis of infectious disease, Acad. Press, London, Grune & Stratton, New York
(1976) 1.

SRR : BOKIGRIE, MR, $ 1135, 17-28 (1978).

Moon, H. W. : Pathogenesis of enteric diseases caused by Escherichia coli, Adv. Vet. Sci. Comp.
Med., 18,179-211 (1974).

NHEY : 8B~ 1 375 X<EOTEMEIC X 3 T8, BRucp< LEITDHH 41T Mycoplasma
gallisepticum RUKIGHIC L 5, BIE 72 3IBAEREL € + 2 0 - ZEREE S Dl & LT—,
KEOMERHLL®, 15, 16-21 (1980).

NHEEY, WA, REE ", =AM, @fk=0: Mycoplasma gallisepticum 1 RF D55
PA TG & B H14E € F+ic5dd % virulence i D0 T, IERAEYIARERCEE, 19, 69—84 (1980).
NHEZ, RIIEE, EREB, SHEEFR 1969~ 19714158 S /- Mycoplasma gallisepticum
D ESTUEYERZ , [RREDEELCE, 19, 55-68 (1980).

POMKRER, W — G BAMEREE, R, $55 (1964) [EDWARDS, P. R. and EwING,
W. H.: Identification of enterobacteriaceae, Burgess Publ. Co., Minneapolis, Minn. (1962)].
BERAPRER < BAMREEAY, pp. 270-290, InFAMSt GiR) @ BRECHA42: BEY, H5 (1964).

NAMIOKA, S. and MURATA, M.: Studies on the pathogenicity of Escherichia coli. 11. The effect
of a substance obtained from pseudoeosinophils of rabbits on the organism, Cornell Vet., 52,
289-296 (1962).

NAMIOKA, S., MURATA, M. and SAKAZAKI, R. : Studies on pathogenicity of Escherichia coli
an observation on virulence of Escherichia coli for mice treated with wetting agent, Jpn. J. Med,
Sci. Biol., 14, 11-20 (1961).

BERKER, SRR — : KEDAMEE, pp. 383-398, /[nilse— (BB : B KELLRE, &
L5, #HE (1970).

NaMIOKA, S., URUSHIDO, M. and SAKAZAKI, R. : Escherichia coli isolated from transmissible
gastro-enteritis in pigs, Jpn. J. Med. Sci. Biol., 11, 141—151 (1958).

Nivas, S. C., PETERSON, A. C., York, M. D., POMEROY, B. S.,JAcoBsoN, L. D. and JORDAN,
K. A. : Epizootiological investigation of colibacillosis, Avian Dis., 21, 514—530 (1977).

RHE, MEBUL, BEHAR, fBAK: 704 7 —BIEBICRE L b FTOKIGHEE, KU
13, 23 -27 (1977).

B

OGAwaA, H., NAKAMURA, A. and SAKAZAKI, R. : Pathogenic properties of “enteropathogenic”
Escherichia coli from diarrheal children and adults, Jpn. J. Med. Sci. Biol, 21,333-349 (1968).

OLsoN, N. O. : Mycoplasma synovige infection, pp. 261270, In HOFSTADT, M. S., CALNEK,
B. W.,, HELMBOLDT, C. F., REID, W. M. and YODER, H. W. Jr. (eds.) : Diseases of poultry, 7th ed.,



33)
34)

35)

36)
37

38)
39

40)

41

42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

52)

53)
54)

t + E. coli RR# 99

Towa Univ. Press, Ames, Iowa (1978).
ARG, HBEFE: KBET v 7o b+ vy, HHIEEE, 32, 465-468 (1977).

PiERCY, D. W. T. and WEsT, B. : Experimental Escherichia coli infection in broiler chickens,
course of the disease induced by inoculation via the air sac route, J. Comp. Pathol., 86,203-210
(1976).

RicHARDS, K. L. and DoucGLas, S. D. : Pathophysiological effects of Vibrio cholerae, entero-
toxigenic Escherichia coli and their exotoxins on eucaryotic cells, Microbiol. Rev., 42, 592-613
(1978).
WRISHI— : BEPIMIE, pp. 523-579, MIEBRFRE, 4HAR, =B, AL GO RS
% MEER, SGTE 2R, EFEER, R (1966).
(ERES S BOKSERE, — KBEERIMEETOE LT, $Eas®k, 104, 1-15 1977).
gk Bo~<4 275 X<iE, HE4EE, 30, 421-430 (1977).
{EHE#k © Mycoplasma synoviae BRYYE, HBRUTH, 15, 1 ~12 (1979,

SATO, S., NONOMURA, I. and HASHIMOTO, K. : Escherichia coli serotypes isolated from chickens
infected with Mycoplasma gallisepticum, Natl Inst. Anim. Health Q. (Jpn.), 12, 63—68 (1972).
SMiTH, H. and PEARCE, J. H. (eds.) : Microbial pathogenicity in man and animals, Twenty-second
Symposium of the Society for General Microbiology, Cambridge Univ. Press, London (1972).
SwmitH, H. W. : The exploitation of transmissible plasmids to study the pathogenesis of
Escherichia coli diarrhoea, pp. 227—242 (with the additional 5 pages of photographies), In
SKINNER, F. A. and CARR, J. G. (eds.) : Microbiology in agriculture, fisheries and food, Acad.
Press, London (1976).

Soska, W. J. and CARNAGHAN, R. B. A. : Escherichia coli infection in poultry, Res. Vet Sci., 2,
340-352 (1961).

WNIE, Es—, THmE, Mo, BEEEE, WEEH, BIRK, PHIRERE | BFREYE, X
Ser, BE (197D

TAYLOR, J., WILKINS, M. P. and PAYNE, J. M. : Relation of rabbit gut reaction to enteropathogenic
Escherichia coli, Br. J. Exp. Pathol., 42,43—52 (1961).

THoMSON, R. G. : General veterinary pathology,W. B.Saunders Co., Phila. London, Toronto (1978).
WA ASERMERRITERE (R  MEEEERE, HET 5 R, AL, HWEL (1977).

Yoper, H. W. Jr. : Mycoplasma gallicepticum infection, pp. 236—250, In HOFSTADT, M.S,,
CALNEK, B. W., HELMBOLDT, C. F., REID, W. M. and YopEer, H. W. Jr. (eds.) : Diseases of
poultry, 7th ed., lowa State Univ. Press, Ames, Iowa (1978).

EREE, THEEE G KBEEBEE, SEACHR, BB (1976) [CoOKE, E. M. : Escherichia
coli and man, Churchill Livingstone, New York, (1974) 1.

ACRrES, S. D. (ed.) : Proceedings, Second International Symposium on Neonatal Diarrhea, Oct.
3—5, 1978, Univ. of Saskatchewan, VIDO (Vet. Inf. Dis. Org.), Saskatoon, Saskatch. (1979).
WILLINGER, H. and WEBER, A. (eds.) : Escherichia coli infections in domestic animals, Pro-
ceedings of the symposium held during the XII International Congress of Microbiology in Munch
on Sept. 3—8, 1978, Advances in Veterinary Medicine, No. 29, P. Paurey, Hamburg and Berlin
(1979).

BAE, s, BhET GO . RV OREHBR — T OoRBELBEOEL— , pp. 221

—0341F5, v 7 b¥4 TR, BE (1980).

SRS, JINE, BS— ) : T3, pp. 187 - 211, 437454, H A B EREZ, H51(1968) .
CHEVILLE, N.F. and ARrp, L. H.: Comparative pathologic findings of Escherichia coli infection in birds,
J. Am. Vet, Med. Assoc., 173, 584—587(1978).



100 HNEEF N0 B ZFHZE - BAZR
SUMMARY

The present experiments were performed to investigate the virulence of E. coli strain
TK18—A* (O-group 2) induced artificially into the air sac of day-old chicks. This was
done with the further purpose to establish an experimental system using chicks for
fundamental experiments on the efficacy in vivo of the antibacterial agents that control
the avian colibacillosis and the avian respiratory mycoplasmosis complicated with E. coli.

The inocula of 0.4 m! /chick of ten-fold serial dilutions of broth culture were artificially
induced into the right posterior thoracic air sac of day-old male broiler chicks, and these
chicks were observed during 4 weeks. The experimental groups were designed as groups
of 20 chicks each, 6 groups included a non-infected control and 5 infected groups.
The inoculum sizes of the organisms of the chicks ranged from 5.4 X 1 to 105 CFU* in
5 dilutions of the broth culture. The following results were obtained.

1) No clinical symptoms were observed except that some chicks died. Death of the
chicks was mostly observed within 7 days post inoculation, exceptionally 2 chicks
only died 10 and 14 days post inoculation. Mortalities in the group of chicks inoculated
with 0-10° CFU were 0, 5, S, 40, 60, 100 and 100%, respectively. The LD, of the
organisms was determined as being 5.4 X 1024 CFU. A remarkably low mortality was
observed in the chicks inoculated with organisms less than 10 CFU. A delaying tendency
of the lethal period of the chicks was noticed in accordance to the decrease of the
number of organisms inoculated.

2) As a large number of chicks died in the early stage of the experiments, it was
difficult to determine a comparison of weight gain and feed conversion for the chicks
of each group. In the groups of chicks inoculated with 10® or less CFU of the organisms,
40% or more survived ratios were observed. In comparison of the growth curve of these
groups, the group inoculated with 103 CFU of the organisms showed the lowest curve.

3) An almost parallel tendency was observed between the gross lesion score and the
inoculum size of the organisms. The positive tendency of the gross lesion score was
investigated in the group of chicks inoculated with a number larger than LD, of the
organisms. An higher gross lesion score was observed on the inoculated side of the air
sac of chicks. A large number of severe lesions was observed in chicks that had died
after inoculation of 10® CFU of the organisms. Air sac lesions were observed in the
group of chicks inoculated with 102— 105 CFU of the organisms.

4) The major finding observed in the histopathological examination of chicks was
generally an exudative inflammatory manifestation. These findings were similar to those
of the septicemic avian colibacillosis described by many workers.

5) The recovery ratio of the organisms ran mostly parallel with the number of the
inoculated organisms. One hundred percent ratios. were observed in 2 groups of chicks
inoculated with 10* —10° CFU of the organisms. It was considered that most cases of
the dead chicks were due to coli-septicemia.

6) The AID, of the organisms in the present experimental conditions was estimated

as almost the same number (CFU) of the organisms as that of the LDs,.
* Colony forming unit.




