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L'iTROOLCI'ION: 
£Jc/';;'·IChal{l coJj infectiOIlll in broiler c1ud:CIlS include 

colibadllosi5 [1). cohsepticerma [1.2,3], ai~uliIJS (4] swoUen 
head 5)mrome [~.6], synovitis., salpingili5. peri toni tis [I]. )·olk sac 
inkaion and omp/l.llitis [7J. ~-hip [8] and cellulitis [9] 

CoIib,aClllosrs is an infectIOus di~ in whtch /.:. coil Ii tile 
prima~· Of seconda..., pathogen {IO] \\'hen t.C()lt is the secondary 
pathogen.. other p.uhOj!cnic agents !oUCh as m)coplasma, Infectious 
broochitu .irus ( IBV). aoo Se.....castle dii95e VIruS (NDV) are 
COIt$Ider"ed !he pmniIIry palhogms [11,12.13.14J 

Coli!iCpllccmia is • disease characterized by bacternemia and 
pericardlus .."hIch primarily affectS broiler chickens between three 
and eight weeh of age. though cases also occur in clucks [I ~l 
Mortality in mosl cases is less than 2.5% and morbidity is usually 
aoove Im.{l]. 
Atrsacculitis is a ehronic respiratory dio;easc charaetcnl.ed by 
thickening of the ai r sacs ....ith fibri nous exudate. fibrinous 
pericarditis atld pcrihcparitis (161. The disasr can occur in broiler 
chickens al any lime dunng toor STOwmg pCrlod. but is most 
wmmon belween Ihree a.nd five weeks of age [lot 

Swolll""n head svndrome is a di5O!ase of hroiler du~kens 

clial3cleflzed by s,",elhng aud celiulilU oflhc head in whie!! L wit 
rS rn'olvcd IS] The disease affects chickens betw~n four 10 six 
weeks ofage ur.uaJly ... ilh high mortality an-d a morbrdlty rale of S 10 
10".. 16] 
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\'oIl SIC infectIOn and ompl'lahm are scnenll,' """'liled .... ,Ih 
Wfl'amuY,ed hatc~ tggi and/O< poor SIIMa"on In 11M: l'Ia,cher>. 
[171 hcal Cont..,.TIIII,,--m of ~ I) the m,'" unponnt _rce of 
IIIfwlOll (II] Omphahtl$ occurs ....ben the Of~ taeh lhe 
unhealtd l1li'"8 and Qluse • purulnu tnRammatlOl'l (17.11] Volk y(: 

mltcti(>ll and omrlwWm affect chids dwmg the ru. wed! of-se 
.... Lth I mortality of ~·Ioo.. and IO.<;()",. of the affected birds 
respec!ild\ 119J 

Cellulil" " I recentl) reoottrllzed pathoiotclUll condition If! brOiler 
cilld.tru charac,cnud by discolora"(ln and th.dtmn! (lflhe s).in 
and mRammal,on of lhe SUbO,dlllrOu\ tI~j,UCS .... ,'h lhe form,lI",n of 
fihJ1nous pll<jUe$ 1"1 /"Kha«hld ,'oil 1$ ,he moSl i'requenl 
bacterium 1SOIIIed from lhe les'ons [~O.~ 1.22J '0 ci,n,yl SI¥M Ire 
oboer\cd in Ilfectro birds and lhe ItllOf\ll ~ u""l1~ dctec,n1 dunng 
pllJCellollll( The oondlhon ",as fin! reporurd m SnUrn IfI 198~ md 
.... as Iwcd "'" trp\lIts from ~.... pl.Jnn dal,"S blcllO 197b­
[~II ..,....c then. I:diulins b;u betn reported III GermaIT) [~~l 
L S.", 121).;,and flllldlri p"~5.1.:!c» Tht tclnckmR&lIon ""c due,o 
cduln" bI~ bttrI In"casing each ~ear alld I( is IN.,.... ., ~ limo more 
PI C'\ &inrI lh;,an" \10" In 19~o [ 16.2~1(dluh"$ rloU amant lhe lop 
,Ine calCFrIn of coodcmlYuon for chlClr;~l) II!. CIRMiI P ~1 

..;0--~+~ .,.>- ..:.---;0; ~";.J C:....J .,. ... ,l;oJ + ;-"'j..........'1, 
!1231ICoI,teputemll) J" ;, )PJIC'oliballlosisl III 
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kunlll of Scoenoe A. T~ 

TIl E O MGAN ISM: 
f.:..JtujdrtD roll is I Grant-negllro~, __spore-fOfm,,. baalIu~ 

th'lI '5 artodwo",e oxidue nqpIl\Ie and ref/llmu gJ~ The 
OfJAfIISPl II1II)' be ""',1IbIe ID si1.le and $Mpe ........ lit,..,.. an:: mutIle 
and hive .,.m.:hous DIgdIa (II/ f~'-k.Juo roll growS on 
0Rbnary nutnenl medii II ttmpenruta 0{ '1-44 "C Of Io",-er On 
fI8V platet lneubaeed for 24 hr II 21"C c:oIOIIIeJ Ire low, tum"e"l 

Jmooth and coIourleu On MacConkey 19ar mcublled for 24 hr II 
J7"C «"0_ .re pmk, shn"Y.nd com~ II ,lQ.26] 

A r.!mb«- of,mellies h.ve been develope<llo chlrllCteO!e ,;oi.ales 
of F ('fI/, and 10 Idenldv pII~ SlIllM ,ocludmg w"('l\'p,nll 
bIoty,lIlII8. collWll-1Yf1'ng .ootestin!t for wulenor factors (27J 

Seo.-enol tr:udies h.i~e uted ser()(yp'lI8 hl ch,vlClerltt F.. «WI 
'tolaled ft-orn broiler chiclms,(24,:!61 'kroll'J*'lllt IIW ITKI<' wid~ 
uKd b«.Ito~ an mteml"onll loCherI\e hal been ev"',,,Yd on the 
~ or 0 (~ ....., '" (clpwlllr), ..t H '1Uo~('II"'1 MIl.S_ p8J 
The 0 (_1"-:) InlIgen is. ""malH; (.Itl(\!' hblnted on _l'I'"»s of 
II<I'tOOIh cab and IInpliclled In \"U'UIenc:e [' f II IS rom.,.... ofI 
poIysaocMncle-~pid ~ res..Unt \0 bod;", IIId II is 
~ 10 dorfine the Spectfoaly of various 0 Inhgtnt [29] K (apa.Iar) 
ltnlogcns are ~ acIds conIltnit'!8 r. redllUl'lj suSln and ate 
U!OCllted ,."h v.rulenoe II) 'They Ire d"..ckd 11110 111,« clInes 
L.A and n l. I~"pc K antigen! can be r<'mO~ed by heal1ng 10 100 '(' 
for one hoor, however, A I)pe K anu8rn~ Te<juire healing for two 
and halfhoun at 121 "C 129] H(IIag('lIar) anl1gens are MIll (ondated 
with pathug<'ntcll)' They.re proteins Ifill ~t descro)'ed.I 100 
"(111] 11 (IbS.) .ntliens. h\r.o('Ver", are toIIWtunesimport&nl 
nwlee~ of ~bo!lerroo'v amons the same 0 arCtUp SrrllJl!l of 
lCIOIYpe 01 n 117 produce I cytOlO~. and aft ,'>$OO.&led ....tII 
hcrnoIlMa:K tuhu) .. hulllllb, WMeu -ome 5111Of1S or M'I<lIypt' 
0111 !\"41101I1nn'lle} or 0 I ~7 (WI,h an H .nll)lCl\ OIhcf thall 71 do 
n(JI pollute the CIo10Wltin but pr<>duce enleeOIO~IM Ind are 
Impbtated III dlll'rheai dl$ases in PIS' 1~1) 

The nlOS! comt'lOCl 0 serogmtlps Implicated ,n chrclens are 078. 
02, 01 ItkI !eM frequentl)' OJ~122,24.2{), )Ol Other 5erogt'OUJI) 
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Jownal of Sc~ &: ToclIDoIog) 1.U'.J. r,u~ 

weh H 0127. 09. 01.w)(22].onpO]. 045 Ind 0119pllhl~e 
been l.oU.ted from broiler chickens 

In I(\dl1lon to krOI)'JlIIl8, drug TeSlMa!'IItt peucm his ~ IDed 10 
dwxlmlc f. oNI ISOlala Barbour eI aI 110] IlObted I: r;o/J 
50ef0t\'PC' from c:oI,bIcaIIoSls ",Dch were rClUlanl 10 furuolidone­
strq:MOCII\'CIII-sulplwlllhouole and IIrep!om)'CIn-tulphlthluok­
IctrlC~dlnt f"remJ,;unar ct al 112] ..died :ro IsIoI.ta ot' f. wli 
fn:,m buih "'111 c~ ..hM:II were all retilllni 10 
mclrOlllduole and rifampICin while 9" we« TftIJUni 10 
chlOf1ctracycline do~ychne. and tdrloCydliIC Heller and Drabkm 
InI noted multiple resIstance to 5I.Ilphonarmde.. 5trep!~in, 
Q\\1ClrlC)"dinc Ind chIorarnpherucoillTlOfl8 Kcoll ~fOIypa ISOlated 
(rom mfected bird( In lnother 51udy. Cloud ct aI 11411Jo11ted 177 
1 wh from 1~~ ficld-reared bloller ilOl:ks bel;wcen two.nd cogh( 
...cds of.~ The maJOf1I) of lhe Isolates wert: <;erIllII'oe 10 
chk.......unphcnrcol. pnlMNC,n, IIIhd,~,c IiCId. tnmefhopnm. 
sulphaduflctoo,,1IO<: sptC1111OO1)'Cin lIe(IfII\'CIn and unpo;iIbn \"'bdc 
about hili of the .,."lata IOoCfC 5CI1l1r1rYe 10 m\foCulantom"lcss thin 
2~·. of lhe ,IOl.Ies WCfC _moe to .reptOfll}~"l, tctr1lC'o'Chncs. 
l1V\'ObtOtin Ind 1nc000000"Cm I)4] 

B,...."ptng is ilIIOIher \Cherne "'~ cln be u,;eO to Idcnl,fyand 
dlfTc,an"Ic pathogenJe F.. Coil II It baed on lhe p'IICI'II of r~1I0n 
in scl(l(;ted bllxllcmlaJ teslS IhtS iO.Cheme IJ 001 ",lddy used for 
~rr.cte(lJ"llon of Iwlales of pathOgCfUC I:, ,,," bco;au$C of the 
absence of I um~erSll bootyptll8 scheme [27J Fcrmenl.hon of 
sugars. howe~cr. IS ~anablc In. Sludy using brot)'ptl\8 to tdcnufy 20 
1:,. uNI IJOlat~ fron, poult!)· WIth coli.sepllcernll.. the sugars 
pl.ao.. lrehalo~ ~)~ lIJId melibiose were fermented by all 
,wl/tles. arlbno~ by 9,0,. raffinoo.c II)' 850•. ducuol by 6,00. nbo.e 
ho.' 4~0 •. adon,,,"' by 20--. II'KI saliCin by ~"'Inl AfIo(ha study 
reponed _all. ratCi ofCIJtloho,..nae fmnelUlion Ind 111'W'IO IQd 

dea"bv~\I.ljOl1 RUli~ ",as fe:m>enlcd by 9 r. oflhe 1!Joalet., 
adonItol \'00,' l' :?-... IOriIlloi by S7 1~•. ~OM: b-, 7S r-., dukilol by 
:V 1. f,lh~ln h 0-,.. IvsInc wl,\ lJWefobo.:al'} d«:arbo~vlated by 
SJ ZOOo of lhe ,,,,lIate!. OffIIthlne b1 5~ j"". ,lid IllPmmne by ~';, 
IHI f .....Ik,rl,h,<l aNI produces posIli\c ~h)1 red andlll.'g&TI'>'C 

10112(2)] .... 
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Voges-Pro!k~ racCians Hydrogen sulplude is I\Ot produced on 
Klighm medium{ I] Barbour et aJ PO} ~udteSd ! I E. 0011 i$Ohue:5 
from chickcns With eoli~ticemia. for their ability to ferment nine 
sugars(fruaose, glucose. lactose, maltose, manitO!, saccharose, 
sorbitol. trehalose an xylose). All SU,ll,llfS were fermented by aU E. 
coli isolates. Other- positive biohemical reaCtions included produCtion 
of indole and hyroge!'l sulphide, nitrate reduction. methyl red. and 
Voges-Pruskauer reactions. There was no utilization of citrate or 
mahmate, lysing decarboxylation or produClion of urease or 
hemolysin. and no motility observed 

Phage-typing is a scheme used to detennine tfie susceptibility of E. 
Lvi; Isolates to a standard set of bacleriophages[21] A major 
advaDtlge of phage-typing IS ils ability \0 differentiate bct.....ecn 
~rains ofthe same species. serotype and btotype{29] Colicin_typing 
is another $Cherne carried out bv del:cctmg colicin(» produced by an 
isolate then memHmng the effect oftbe coIicin(s) nn a SlfIlldard ret 
of IIldiCllor SlrAlIlS of 1:.. 0011 TIICX t'"'O schemes arc not m 
common use for Identification of pathogenic isolatcs of E. 00" [27J 

PATUOOEN ICI1''' 
Pathogenic and non-pathogenic !;Crotypes of I:.. co;, arc common 

gut mhabitants of poultry 'The possibility of tile IIlteSlme being a 
reservoir of pathogenic strains of E. colr has been SII&!!Clitoo [lb) 
Among normal chickens, 10-15% oflOtestinal coliforms belO!"iged to 
potentially pathogenic scrotypes [3] The extent to ""hich the chicken 
enVlfonment i~ eontaminated may depend on the deg.rcc of 
concentration of F.. colt per em> ofintestine{I.35.J6J A $Iudy 
conducted to invesngate the degree. of contamination orthe cbicken 
environmeru., has shown lhal du$l in poultry houses ma~' COlltain up 
to one mdlion F.. coif/gram 8Ild these bacleria per~,st for long 
periods[3S] 

Althoogh the pathogenesiS ofE.mll infectIOn is poorl~ onderstood. 
there IS gef"lCflll agreement that baCleraemiR is an esscn1ial element of 
the c!micaJ disease [I] A study conducted to ,"~es!l!!ale the 
coloniutlrl of II: coli In the imestine ofturkcy,,- has shown that oral 
inoL'Ulalion willi I~'. coli resulted l!I c'(tenslV~ colortintion Orlhc 
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JourmJ of Xlmce"=,'C'C'-;:;c",,"::cc::::=:-c,-:;: 
caecum and colon ",ilh fc",er bacle.ia m the lungs Bnd hver [36] 
Infeclion ofl~ li~er IJ belle'>ed 10 be due 10 lranslocauon ofbllCleria 
from the mlnlme A rectn1 $ludy 10 examine lhe po~ltMhly of 
~Ihoge",c f coil Invading lhe blood ltream via the intestine. hu 
MIown that Sl.ressmg of expollCd lurkeys aoo ~hicken rnulu In 

isolation of pathogenic b.ctena from the blood and spleen oftulkeys 
and in b.icteraemia and mOl,.l,ty In cllIckcns [J7] 

The pre5l:11Ce of pathogenIC 10. wI! serowpes Ifl the upper 
resplTatOl)' tracl of hal1~" chickens hu been demonSlrBIn.! \3, III " 
has been suggested that .::oIon17..1l110n of the resp"11I0fV HaCt of 
llealtm ducl.ens by ~Iruleill s.rlUl$ mn' he a prelim;na~' 5'ep fOl" the 
dc\'eloprnenl of I:... wI. Inf~uon Considerable colomzatlOn of the 
tracne. of heaJlhh' duckens follol'> inS oral inoaJlallon I'>lth f;" coli 
slralns has been expel1memaJiv documented PSJ 

It IS generall~ tbought thai tlte natural ruute of I:... CO/I mfe(:lion IS 
\ia the re:spiratory rOUle followIng ",halatloll of dus. Wnlon1Jnated 
wllh E. colt [39.401 The mechRMm by I'>hlch f coi, pa$$ flom Ihe 
mucosal surfaces of the re5plnllory IrKI 10 the 5~5lernoc Clrculauon " 
1101 "ell understood 1l0,,"C\C1. damage 10 Ihe epithelial 5lufaces by 
other ",fectlQUs agents or to.u ~ has been suggesled as 
prMI~rosmg faaoo [40] In du(I.CII~. bactC1Kmla oomrnonJ.," occurs 
follo....;n8 pnm!U)" infection of Ihe Uppel Ibplrluxy Ifact "'ith 
subsequem e.~ension imo the IowCf rnprratllf'\ Ilact 138) 

\n importanl initial 51ep Ililhe pall\ogeno:Sl5 of Infeccioos d'5eI:ie 
m\"ohing mucosal surfac~ I~ lhe adllclefll,;e of the Ofgamsm 10 the 
mucosa {41] $e\.eral pathogenIC s.trams Of r" ,0/, Isolated fll)m 
SoC'o"Cle infections of coliscplicemia In thICkens and turkeys poMscu 
pili IIId these pih faciii.ale adherence oflhe bllCleria to chick tracheal 
tpllhellal ,ells both 1/1 n/rl' and In HI'li {42J The presence of 
adhererlCe pIli on mf~lmX bllCt~"1I~ alfr:<;t both the pre\alence and 
seventy of the disease 143) hmbll8e ha.e bl:en I....porledtobt< 
invol,"ed In adhel"Cl\Ce of palhogeruc r LY.II 10 the epl.hell81 ~elis 
(44] In a study to in~estigate the pre-.alence of adhesiveness 10 hoSl 
cells and "on-~ue5tering abiliues of'1NJcnl an avil\.llent Ivian F. 
coli Slnlln~ the adhe5i\'e properties \\"Cfe demonstrllM in 64--. of 
lelbal ~rWl$ and m onl)' n·~ of oonlerhal strailt5 !l81 Another 
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-:;;-;;=:::::::::;o:.w;), r .... ..J.,. 
recc:r\I 1Iud)'. huweva, f&lied 10 ddOC( the p'etenee ofadhtrence pili 
by ~stant ~lIion and adhttence 10 lIeb ails and 
chicken IibrobMSlt(4~1 In ookr 10 de!:~ Ihcme.;:harusmof
"'.ehmen, of I*kaenc to. cOO 10 respiralory c:pllhcbaI cells of 
chckcn, Gytmah and P....,...,. 1461 uxd ~lJlhttHtJ()tl 
proce;Iwa and ..o::eedcd 1/1 bIoc:tq ..tha"ence by ......pilus 
&nIibod.ic:a MIl ~ ,ndtcMJIII tlllll thm: iJ • roAe for 
monosKC:hIndes III toost cd! rec:cplor 
I. Idcbt'()fI 10 adhe$wn 10 rapnlory fPlldq,I oeIb.. nOlI 

KqUISlbOn and productlOll of" I potysa«hInde (.Ipso.1ts lIII~c beoi 
proposed as polfnual ...,u~ Iktor ot....... I. coli II hubccn 
exp«lInenw'y docwnenled 1M! 10. t ,oI, JtI'llnS ..ull Vl",1au &o:ors 
resuh In the..,.,. seYfte ,*~I clrccu measured by 1rIDIUIiry. 
icsIoros In the .. SK... hear! and IIvcr, ""\."lght gIIII and rasoWlOO of 
f . mil from ""emil OIJII'I'.. wtMlc f. enll devOId of~ fKfOl'S 
1ft Ibk only 10 Induce mid p&l1wJIop:aI dloos re,"~o:d 10 the 
re5pll'llorylfKlj471 

Iron 'I an _III dcmtnt for bl(:tcmJ growth. bul Its ......labWty 
as • fr« I()II ,n the body .. v.:ry low, OWIng 10 ,uORA bllld"'8 by 
phy~ ar..- moICClJIeI IUCft as transferrin The SHOIlS 
.m... ,y of Il'fooac:un and OIhcr bltcttnal $Ida'~ for iron, 
eNlbles produco:r AIalll5II) mnQ\'(\ ITOfl from transfClTin and to grow 
in the Il"OfHlIl'IIhng co,xhllOns of the Internal orpns and body fluids 
(48) In an()Iher lIudy invCSllptil\8 iron-JeqOC:5lCf1f18 1lbililICSof 
Y,rulml and a\'Jl"Uknl IYWl Ii. 001, slTWII5, 11 has been found '''''I IDe 
abtbly 10 grow In IUnited ,ron oonWtlOOS is strongly OOI'Tdalcd WIth 
lc:lhabty PSI It has been found lhat musI ulthe puhogenK: f. roll 
iso/ahld from chick_ WIth COltscptlCanl. produa erobaa In 

[ 49.4~J 

A iIrIk beI ....un Cohan V (Col VI plaanUd5 and 1DVaSI~~ Slf3J1lS of 
r 0011 has been eslatllhcd (SOJ I ' .... apenmaul mndilions, lhe 
poSSles""". of lhe ",'fwd m.,helly enhanceilhc....we..ce of 1-;. 
roll stf3JII$ In compen_ ","iii plasmid f,OC .. fallI$[4<;51 [ It w 
been IKIted thailhe .~...labIIIly of_on lllihe body of... onfeaed host 
IS 01.11:1.1 III deI~ lhe ...y of... IIIV'" bKteNI5pCcics 10 

prollfcnle m ' 1_ and body fluid, [HI Therefore. Col V pIasmIds 
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or baettfflTlic f . 001, .-niM are in¥OtYed _ 1100 upt_r The 
po~)lbdlly of an effl(JCft plasmMt-spec,6ed MOil I ,leSIenng sysIem 
Mw:h I»ould ....lKaNly en...:e the viruJeru off. coil Sirams by 
r.acihw...........wal III oonditlOll!i of Iron 5lreS511Q boen tuggatrd 
IH) In 5f'IIr of the Ngh frequeney of Col V produc ....rams 
among lhe ~lho.tllIC Ii roll stnIins ..udlCd, ColIcin V liseit'll II()I 
~.... J 10 ~1f\denoe 154] II is the rllUtllldCot V""JUcI\earries 
gtllH lhat are ,~ rO! .he mva»otI and p".OO8C111C"Y (SO.511 
The anubactm l)'Sfem oomposes s- responIIbIe r!;W tho synthesis 
of.he hydfO'Camalc 5ldemphore aerobac:tin and for f~fllc lefObaclin 
upt:al<e I~~) "., 'Ystem as I'fex:nt and P:J'II -~ in v![lJI(.'I1' avian 
ISOlates of f. '~NI and dnenl nom IlION nonYiOlIern avian IlObiles 
{26.56) Hen«:, ,t has been ''88csctd lhII: lhe proc_uon of 
aervbactm II IIIVOivcd !n the 1II0I1enoe oralill/l toepticemoc J.:. 001, 
The 1ITIpOfW1Ce of ~1Il-ml:d.atrd iron uptake 1$ a bKtenai 
.molenoe drcennmant il\ ammal .nfemon has; '- lIIdoaded by 1M 
Iugh IIKIdeou oflhe arnlbKtm system -.scpfloen'oc , .....es of 
f~ "NI In ot.avaOOn 111M .roneJy IU8IJ$S _In'IpOI1anl ,ok lOr 
Ihl) mechllllvn of IfOI\ an.milation In patboga (26,49) Serum 
res.SWICe il IlI(l(hcr tnarll:lerl5l1C ofpalhcJ8en" f~ mil lhoughllo 
he UJ()(:I,trd with Col \ plas,mds and ,mpliealcd U I v.OIlcnce 
lKtor 145) 

II hlIl ~n ~td lhal. wild Iype of f. 001, absorbed Congo 
red IN. was Incorporaled In.o lhe medium l'hls OOilC1V"ion 
provKlcd the bub to poIIIbIy distll13ri imtuIve from DOIiuw-ve 
F CtJI, ,ooIl1rd from dllCkefli /It. direct mrm.tJCMI between the 
abib!)' ofd.OK:aI ,toIates of F.. a>I, 10 bmd COllJJO red dye ltd I.... 
abIIiI~ 10 eau~ M!pt1Oel'llic infraion ilia been dud(Al$UIllrd m 
dud.rl1ijHJ These filll 6 are abo supportrdbylherauluof 
IlK\lher r:xpenrnrIIUII 1l00y ""hid! ........Ied .. rcproduang 
~...cmLI In 4-6 wed< old dIIck_ by inoculatoc- of Congo red 
pNIIl~e f (:,r/, Ihrouahlheabdoo-alSK(51) Atthoughr~ 
only IlIdkalt that <'onao red dye was /dm:lfYinI IIlI\lIcnt t.. roil in 
poult/) the ~Iogk 1!!IOOIItlOn betW&lfI <'oneo led Ii roll 
and .....n colrM:p!!1:ftTJII has been aubb:J,rd 159) In I !wr:nl 
pro~peem'e cohort study designed .0 wnfirm The 1..oc'ltion 
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bdwo:n ("OlIgO red bindmg K coli and un.ecull". ,n \TOII«" 

ctlfIID red Jo_ rob hI~'e been ideo'4I6ed .... .....,onanc ursICculllt5 
ri5k factor 1601 Howew:r_ cukures or Jo_ cOO regudlc~ !,Irilltir 
patho.Jsa-: "'IlIY, rarely proOa:ed red CobKII on the ('<JrCO red 
med'l.llD Wllhoot added bile: All' 161) 

PATHOLOCY 
C'olibaallosos IJi SCCII eAncally as IlCUle oohloCfl',ccmia. IS subacule 

libroptu\llo:nl 11.:'0"11$ and as chrome tpanulolTlllIOllS dao:a~ of lhe 
viKera AI necropsy. the vi~. In: hypcrumlc and s .... oIlen. and 
bemonhll!(CI lie pre.<oml in livers.. ,"belli" and joml. EdaN 1$ 
usually ",esenI III IluS3U0:5 oflherc\{lillllorytTl(:I. "'lhIscncsand 
mfl.nunIIlOf)" e:><udale in lbc pencltd.oal UVlly AiT SKS are generally 
cloudy bul Ill) o:xudatcs .ro: ~ 111.621 Green I".". consC51:ed 
pei.:lorll II1Iddo:s and .....1 ..mit foci on the b\'ct ha\C bttrI 
deKribo:d (I) 1bultoJos!calty, KUto: cohKpt_ IS characu:nzed by 
h)pererraa. rrucuk. ,o¢.oIheiw hyper-pb.soII and small foo ofnecmJls 
III the h...er, 5pken.m lymphoid IISaIeS 1181 Ne<:%'OWl ""h fibrinous 
exudate III the dlJpsoids and ~-mphood follicles oflIM: spleen. and 
Iibnnous thoomiJlln ilrtimids of lbe h,ct wrlh 0«1..0l\Il1 nccl"(t'l~ or 
1M."aIlC oe:I:s have been obser'ved ,n CISe$ or acute ~ICCtI'U [IJ ) 

Subacute fibrinous sero5JlIS I' described as the fIII)lf common form 
of cohbacillos" dWllacterizcd by lesiOll) or fibrinopurulent 
perlCltdilis, plamhs, perilonilill, &lI"aCQII'" Ind pncumorua 
Infected lIT SltCi are tllIC~ened and have CI~~ exud.tle on the 
retpnllory 5lIIfacc rhe pericardial 5aCJ II(: edematous. doo.l\- and 
filled "'llh • kIhI yellnw fibnnous C>ludrole IUS) The nwocardlUlJl 
IS congaZcd, edematow and ~CIltBIed (11) rib"l'IOJIUruIent 
mll&nvr.lJOll WJlh granulllliltous clIanaes In lhe eptard....m and 
hepltoc peritoneal sacs ac:wmpanicd by ~ \c,oon5 in tho: 
JfIkcn Ind i>.~ lie abo common In CI!ieS ofalb«ule 'ICfOSitIS Il~1 
IIISIoIop:aiIy, edcmIan heterophil infillnltton tlllve been KCIl as the 
earliest changes rollowed by monorudear pI\aaoe),cs and panl odls 
around the nocrouc foci (I] I'taques of fibnn on 5tI QAl 8lIrfaCC5 
wtuch PIOSfCS$lvdy expand to be<:ome organu.ed. pundent and 
IlC(;rohe, vucu.lar .nd fibnnous malenal are common In the I" $ICS 
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~dSo • A. 1"""'", LWJ~j..J u... 
!TIl Laians ofClllarrhalUKheius, multifoai pneu.-. bepaUII5 
... $pImJti:s with hetcmphil infdtnlG have been notoced (611 

In du onoc ~ous infeebOll. Iunta. IMn IIId ,_"'mil Ill: 
_kdd) flbrol:tC ~ .........-..i '-Be amounts oflll$pllUltcd p&asma 
IlId libnn .,..,.. tM ......tom.toustz.le IIi_oIop:aIly, lesions 
are cn..:tCfl1%ld by foal or rn.UtifOgj gJaIIUlomM ~ by 
pnt edb til J However, it is ·"P""'cd thlt ,.: DIIII may ,nduce 
1"- I)litpf'ooq\t<: depletKm of the bu.. of I'abnc!uJ and the 
thymus In cltdcns t1),641 

N«rOlt<: dr:mw:IIIS In brOllef clIockeflll has bem dcscnbed In I few 
!>ludic!. The colour of the affected ~In varies bdw~..n bng.ht yellow, 
dull yellow Of reOdlsh-brown Skm IS $Wollen It the Slin of 
,"ftarrmatl!lll and there"l fibrinous .IQIb ",tudt could be lifted from 
tbe skin ..flOt III"'ny of the Iffected bonb Fibnnoul plaqt;te 
bmIoun mutde IIId tubcuti~ is lhe lfk)St d • .aeriscic bturt of the 
Icsioa 1221 0ccI,"--,1y, other organs,..a. IS hcJrt mt....... IIY'Cf 
tll'lLlel .... k~ _ affeacd by II'IfiItrItl(ll1 with betefophtl 
tpnUlocytc. 'f'Ite ilhefallOO of the !!kin Ind tubc:ul1S shows
iIAto,., ...tOl')' ck:tIriJ. II1fitUUet o(hetcmphilic eels and Iymphoc:)1G 

In lhe QII,. &lid IUbaihll, II'd lumps ofb.ct«,. ""'INn the ep!Wium 
of iIOIIte sl.m 5CCtlOrll 1221 TM!Min fClt_ of the ukentcd 
Ic:sions Include OOfIgeslOI1 ofdennaI capihnes and hyperplasia of the 
epidall'U II the OIIlef edged of the kaon, and complete ck:structlOn 
of the IIOllll11 epidermis which IS replaced by all eosonophlhc mass 
wm.mn'S bllIOPhilic 1'&ICk-II1 d...'bns In the centre of the ksI()Il16~1 

(,cllut,tis IS I RpIf1Ite !dedIt) tw abo been detCnbcd In I ~ 
Jtucha Ills....:1I docunlO'lfcd tNI the Ioc:ahOtl of cdl~iJ IeS>OfIIJ 
pnr'IIIriIY abJummaI bdow lhe \'eIII. with the todcllCY to be 
uniLatcnl (Q.24) The"'m ISdisrobrred,lhK:lmcdllldttBeare 
KnldIes onlht!il.lno~crt)1nsdJe" - -19,24661 Onopetllnglhe 
ikio there "'ef t ~arylnS dqm:s of!ll.lbcullncos edem.. rnnde 
hemorrh¥. I!Id !Ubc:utaneow exudalc whICh can be klp/ued or 
extmdal under the t"'!It OYa"thebt-eISIl!IdbKk The_of.he 
leswft ....1lfId I>efWCll'm I 10 10 an in cbamel:er [9,24) 
IltSI.-.pIIlho!<l8Y of cetlubll$ 1c:sKm;$ chlnlmed by ct..camg lracts 
or mflammwon Ofl81111111118 It the epi<kmll. and eKlending through 
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the dennts to the ~is., and by u10en and auM' on the epdemu 
1241 Modcnt~ hypnltflltosis and h)"peI"etlll' ol\he epdeiLII11, 
....-I.ed fibrous Ihl(;l~ or the dermis ...dl ~",dmte of 
1IIeIJ'o'UC\llanuiJOn, .nd diffuse mr.JlIlhon ofmonontKlear edl, and 
helerophds hive beaI obKrved [:;:4, lbt ~ ur~ing 
ggnuIomu In lbe -.tbo.rtalleOlb lmues is ~ed a chlracteristic: 
of the cdluh"l lesion These Wl'lIIJlomu are mar.derind by the 
accumuI.IiUOIl of fibrinocueous el<Udak SlifTlJIunded by a thin Laver 
of epithelioid and muhlnueiealed gwli cells and fl!W lly«s (If 
llIooonuclear alb 1111~o.1 with fibrubluu and eoIl.tgen fibres 
Numbcrous clump' of Gram·negali.-e rods Tlwe i5 aJkI ~e 
of the u""oIvnnenl offwher folbdC$ dlalatlerized by local loss of 
follicular epIIJCnnIl and nwked distortlOll due to the .ct\JlI\ul,"on of 
In cwdaIe Similar to the one ob..m.oed m the demaI.oo 
~1\JfanuI<.>I'IW [24' 
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