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ABSTRACT 

S i x  d i f feren t med ia  ( T 199 med ium , T199 + 10% foe tal  cal f 

serum , T8 med i um ,  TB + 10% foetal calf serum , RPMI med i um and 

RPMI + 1 0% f oe tal calf serum ) were tes ted for the i r  abi l i ty t o  

mai n t a i n  foe tal lamb intes t ine in  organ cul ture . T 1 9 9  med i um + 

10% foe t al calf serum was chosen because i t  gave more con s i s tent  

resul t s  in  mai n t a i ning the  foe tal  in tes t ine for  a per i od o f  s i x  

days i n  cul t ure . 

T wo groups o f  foe tal lamb i n t e s t ine were cul t ured , a con t ro l  

group and a group in fec ted wi th Campylobac ter j ejuni . The e f fec t s  

o f  the m i croorgan i sms on the in tes t i nal cul ture were assessed a t  6 

hours , 1 3  hours and 15 hours pos t - culture . 

L i gh t , Transm i s s i on and Scann ing Elect ron M i croscopy were 

used t o  s tudy the pa thogen i c i ty o f  C . j ej uni at  the cellular leve l . 

Light m i c roscop i c  s tud ies showed that  C . j ej un i  were a t tached and 

colon i s ed t he t i ps of the v i l l i  and the crypt epi thel i um of the 

in tes t i nal cul tures a t  6 hours , 13  hours and 15 hours . The 

epi the l i a l  cells showed marked necros i s  at  the t i ps of  the v i l l i . 

The m i c roorgani sms also invaded the cy toplasm of  epi thel i al cells  

o f  the v i l l i  and the  in tes t i nal crypt . 

Transmi s s i on Elect ron Mi cros copy revealed degenera t i on o f  the 

mi crovi ll i  in the infec ted cu l t ures . The m icroorgan i sms were 

found a t tached to the t i ps of the mi crov i l l i  of the v i l lous 

epi thel ial  cells by p i lus - l i ke s t ructure . M i croorgani sms were 

present  wi thin  phagolysosomes of macrophages in the lami na 

propr i a .  Vari ous cytoplasmic  changes were observed a t  6 ,  1 3  and 

15 hours pos t - i nfect ion . 

S cann i ng Elec t ron Mi cros copy con f i rmed the d i fferen t changes 

in t he morphology of the i n fec ted epi the l i al cells . The 

m icroorgani sms were observed adhering to the surface  o f  the 

epi t he l i al cells  a t  6 , 1 3  and 15  hours pos t -cul ture . 
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t i ps  o f  the v i l l i  show a moderate  necros i s . Spi ral 

to rod-shaped organi sms ( MO) can be seen a t t ached 

to  the v i l lous ep i thel ial  sur face . A few organ i sms 

can also  be seen wi thin  the epi thel ial cells ( t h i n  

arrow ) . (Warthin  S tarry S ta in  X200) .  

3 . 1 9 .  Foe tal  lamb i n tes t i ne cul tured i n  T199  med ium + 45  

10% foe tal calf serum , infec ted w i th approxi ma t ely 

106 CFU/ml of C . j ej uni , showing changes that have 

occu r red 13 hours pos t i nfec t i on .  The necro t i c  

ep i t hel ial  cells ( C )  a r e  be i ng shed f rom the t i ps 

o f  t he v i ll i . The i nfec ted cells  are round wi th 

swol len nuclei (N ) . The un infec ted ep i thel i a l  

l i n i ng cells  ( small arrow ) appear unchanged .  ( H  & 



F i gure 

E + War th in  S t arry S tain  X200 ) 

( xv i i )  

Page 

3 . 20 .  Foe tal  lamb i n tes t ine cul tured in T199  med ium + 45 

10% foe tal  calf serum , infected  wi t h  approximately 

106 CFU/ml of C . j ej uni , showing changes t ha t  have 

occurred 1 3  hours pos t i nfec t ion .  The infec t ed 

e p i the l i al cells show moderate  vacuola t i on (arrow) 

and nuclear swelling (NS).  The m i croorgan i sms ( MO) 

are a t t ached to  the ext ernal sur face of  the vi l l i  

and the crypt  epi thel ium . ( War th in  S tarry Sta i n  

X200 ) . 

3 . 2 1 .  H igher magn i f i ca t ion o f  Figure 3 . 20,  showing the 45 

morphology of  the epi thelial cells 1 3  hours 

pos t infec t i on . The absorpt ive cells ( C) show 

cy toplasmi c vacuola t i on ( V )  and necros i s  a t  t he 

t i ps o f  the v i l l i . M i croorgan i sms ( MO) can be 

observed a t t ached t o  the epi t hel ial  cells . 

( War th in  S t arry S tain  X400 ) . 

3 . 22 .  Foetal  lamb in tes t i ne cul tured in  T199  med ium + 46 

10% foetal  cal f serum , infected  wi th approx ima t ely 

106 CFU/ml of  C . j ej un i , showing changes tha t have 

occur red 15 hours pos t in fec t i on . Severe necros i s  

and exfol ia t i on o f  t he epi t he l i al cells ( C) can be 

seen at the t i ps of  the v i l l i . Sp i ral 

m i croorgani sms ( MO) appear t o  be colonis i ng the 

ex t e rnal sur face o f  t he cells . ( Warthin  S t arry 

S t ain  X200 ) . 

3 . 23 .  Foe tal  lamb i n tes t ine cul t ured in  T199  med ium + 46 

10% foe t al calf  serum , i nfec t ed w i t h  approxima tely 

106 CFU/ml o f  C .jejuni , show i ng changes that  have 
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3 . 24 .  

occurred 15  hours pos t infect ion 

cells ( C) have marked cy toplasm i c  

The infected 

vacuola t i on 

(arrow) .  Severe exfol i a t i on of  t he necro t i c  cells 

(NC) can be seen . (Warthin  S tarry S t a i n  X200). 

Con t rol  foe tal lamb in tes t ine af t er 6 hou rs 

cul ture i n  T199  med ium + 10% foe t a l  cal f serum , 

showing the brush border of  the  in tes t inal 

ep i thel ial  cells . The normal s t ruc ture of the 

m i c rov i l l i  ( MV) can be observed and the fuzzy coa t 

o f  t he glycocalyx i s  clear ( arrow). ( TEM X48 , 600) .  

( xv i i i ) 
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3 . 25 .  Con t rol  foetal  lamb in tes t ine a f ter 6 hours 46 

cul ture in  T199 med ium + 10% foe t al calf serum , 

showi ng wel l  preserved epi t he l i al cells ( C), nuclei  

(N) ,  m i c rovi ll i  ( MV), t e rminal web  ( TW) , junct i onal 

complex ( JC) ,  dense supranuclear m i t ochondria ( M), 

rough endoplasmi c  re t i culum ( ER) and occas i onal 

golgi appara tus ( G). ( TEM X 1 1 , 200). 

3 . 26 .  Ul t ras t ruc ture micrograph of  con t rol foe tal lamb 46 

in tes t ine cultured for 6 hours in  T199 med ium + 10% 

foe t al calf serum showing an occas i onal 

m i c roves i cle  ( MV) unde r  the t erm inal web and large 

d i ges t ive vacuoles ( DV). A few dense lysosomes ( L )  

a re p resen t .  (TEM X1 1 , 200). 

3 . 27 .  Con t ro l  foe tal lamb i n t e s t i ne af t er 13 hours 46 

cul ture i n  T199 med ium + 10% foe tal  cal f serum . 

The ep i thelial  cells show a wel l  preserved brush 

border ( arrow), prominen t lysosomal organelles ( L )  

i n  the  ap ical  cy toplasm and mul t i focal aggrega t i ons 

of glycogen granules (Gl) .  ( TEM X1 3 , 500). 
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3 . 28 .  Ul t ras t ructure micrograph of con t rol  foetal  lamb 46 

i n t es t i ne af ter  13 hours cul t ure in  T199  med ium + 

10% foe t a l  cal f serum . The m icrov i l l i  ( MV) are 

un i form i n  leng th  and well p reserved . The t erminal 

webs ( TW) and mi tochond ri a ( M) can be observed . 

( TEM X31 , 800).  

3 . 29 .  Con t ro l  fo�tal lamb i n t e s t i ne a f t er 15 hours 47 

cul ture in  T199  med ium + 10% foe tal  calf serum . 

The m i c rovi l l i  ( MV) are more numerous and clos e ly 

packed than af ter 6 hours and 1 3  hours cul ture .  

Occas i onal lysosomal-l i ke s t ruc tures ( L) a re 

presen t in  t he api cal and supranuclear cy toplasm . 

Modera te numbers of  microvesi cles ( Mv)  a re presen t .  

Many glycogen granule aggrega t i ons ( Gl)  can be 

observed . ( TEM X21 , 200).  

3 . 30 .  H i gher magni f i ca t i on o f  F igure 3 . 2 9 showing the 47 

m i c rovi llous coat ( glycocalyx) ( Gx) .  Free 

ri bosomes (R )  are presen t in the a p i cal port i on o f  

t he cy toplasm . The mi tochond ri a ( M) are large , 

wel l  p reserved and loca t ed in  the supranuclear 

reg i on . ( TEM X72 , 100). 

3 . 3 1 .  Organ cul ture of foetal  lamb i n t es t ine in T199  47 

med i um + 10% foe t al calf  serum , infected  w i t h  

approxi ma tely 106 CFU/ml of  C . j ejuni , 6 hours 

pos t i nfect i on , show i ng one m i c roorganism ( MO) in  

close  p rox i m i ty to  the  brush border.  The brush 

border is i n tact  and i rregular in shape . F ree 

ribosomes ( R) are p resen t in t he ap ical cy toplasm 

o f  t he abso rp t ive cells . (TEM X3 1 , 800). 
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3 . 32 .  H igher magni f i ca t i on of F igure 3 . 3 1 showing the 47 

3 . 33 .  

3 . 34 .  

a t tachme n t  of  the m icroorganism ( MO) to  the  t i p of 

the m i c rovi l lus ( MV) by a blur red p i lus-like 

s t ructure ( ar row). The m i crov i l lus  is d i rected 

t owards the m i croorganism . 

( F) and the fuzzy coa t 

X72 , 100). 

The f i lamen t ous core 

are obscured . (TEM 

Ul t ras t ruc ture micrograph of foe tal lamb 

in tes t ine cul tured in  T199  med i um + 10% foetal cal f 

s erum , i nfec t ed wi th approx i ma tely 106 CFU/ml o f  

C .jejuni , 6 hours pos t i nfec t i on ,  showing a 

macrophage i n  the lam i na propr i a .  The macrophage 

has two phagolysosomal vacuoles con ta in ing 

degenera t ed oval and s p i ral-shaped mi croorgan i sms 

( MO).  (TEM X2 1 , 300). 

Organ cul ture of foe t al lamb in t es t ine in T 1 99 

med i um + 10% foetal calf serum , in fec ted wi th  

approxima t ely 106 CFU/ml o f  C . j ej uni , showing the 

changes that  have occurred 13 hours pos t infec t i on . 

The mi crov i ll i  ( MV) are i rregularly d i s t ri bu t ed and 

are bo t h  shor tened and elongated . Numerous 

vacuoles ( arrow) are presen t in the api cal 

cy t oplasm . ( TEM X15 , 300). 

48 

48 

3 . 35 .  H i gher magn i f i ca t i on o f  F igure 3 . 34 showing an 48 

e longa t i on o f  the m i crov i l l i  ( MV). An occasi onal 

d i la t i on of the endoplasmi c re t i culum ( ER) can be 

observed . Free r i bosomes (R)  are d i s t r i bu t ed in  

t he ap i cal cy toplasm . ( TEM X31 , 800). 
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3 . 36 .  Foe tal  lamb i n tes t ine cul tured in T199  med ium + 48 

10% foe tal  calf serum , infec t ed wi th  approx ima tely 

106 CFU/ml of C . j ej uni , showing the changes that 

have occurred 1 3  hours pos t i nfec t i on .  The api ces 

of the absorp t i ve cells can be observed w i t h  

ves i cula t i on ( V) of  the mi crov i l l i . Some o f  the 

mi crov i l l i  have degenerated and sloughed (arrow) .  

(TEM X15 , 300). 

3 . 37 .  Organ cul t ure of  foe tal  lamb i n t e s t i ne in T199  48 

3 . 38 .  

med i um + 10% foetal calf  se rum , infec ted wi th 

approxi ma t ely 106 CFU/ml of C . j ej uni , showing t he 

changes tha t  have occur red 1 3  hours  pos t i nfec t i on .  

Curved m icroorgani sms ( MO) can be seen i n  close 

assoc i a t ion w i th the mi crov i ll i . The nucle i (N) of 

t he epi thel ial cel ls  show margina t i on of  the 

nuclear chroma t i n (arrow). (TEM X21 , 200) 

Foe tal lamb in tes t i ne cul tured in T199 med i um + 

10% foetal  calf serum , infec t ed wi th  approx i ma t ely 

106 o f  C . j ej uni , showing changes that have occurred 

13 hours pos t infec t i on .  Swol len mi tochond r i a  ( M )  

a r e  seen wi th  a los s o f  c r i s t ae in  the m i d  por t i on 

o f  a v i llous epi t hel ial ce ll . Free r i bosomal 

granules ( R) and med ium s i zed phagocy t i c  vacuoles 

( V) can be observed . (TEM X15 , 300) .  

3 . 39 .  Api cal por t i on o f  v i l lous epi thel i al cell  

cytoplasm of  foe t al lamb i n t e s t ine cul tured in T199  

med i um + 10% foe t al calf  serum , infe c t ed w i t h  

approxi mately 106 CFU/ml o f  C . j ej uni , 1 3  hours 

pos t i nfec t i on ,  show i ng f ree r i bosomes (R) w i t h  a 

48 

48 
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modera t e  number of  endoplasm i c  re t i cu l i  ( ER )  and an 

occas i onal golgi appara tus  ( G) .  Var i able-s i zed 

cy t oplasmi c  phagocy t i c  vacuoles (V)  are present . 

(TEM X7 , 800 ) . 
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3 . 40 .  Organ cul ture of foetal lamb i n t e s t ine in T199  48 

med i um + 10% foe tal calf s erum , infected wi th  

appro x i ma t ely 106 CFU/ml of  C . j ejuni , showing 

changes that  have occurred 1 3  hours pos t i nfec t i on .  

The v i l lous epi thel ial cells ( C )  are d i sorgan i s ed . 

The m i crov i l l i  ( MV)  are degene rated and an 

occas i onal epi thel ial cell shows an ex trusion o f  

cy t oplasm , ( arrow ) . Margina t i on of  the nuclear 

chroma t i n  ( long arrow ) and a var i a t i on in nuc lear 

shape (N) can be observed . (TEM X7, 800) . 

3 . 41 .  O rgan cu lture of  foe tal lamb i n t es t ine in T 1 99 48 

med ium + 10% foetal cal f serum , infec ted w i t h  

approx i ma tely 106 CFU/ml o f  C . j ej uni , show i ng 

changes t hat  have occurred 1 3  hours pos t infec t i on . 

The absorp t ive cells ( C )  show cy toplasmic  budding 

( arrow ) and degenera t i on o f  t he mi crov i l l i  ( MV ) . A 

large i n t racy toplasm ic  au t o phageal vacuole ( V )  can 

be s een , con tai ning d i s rup ted organelles and 

und i f feren t i a t ed debr i s . Mos t  of  the mi tochond r i a  

( M )  have accumula t ed near the apex . (TEM X1 1 , 200 ) .  

3 . 42 .  Organ cul ture of  foe tal  lamb in tes t ine i n  T 199  49 

med i um + 10% foe t al cal f serum , infec t ed w i t h  

approxi ma tely 106 CFU/ml of  C . j ejuni , show i ng 

changes t ha t  have occurred 15  hours pos t infec t ion . 

Numerous m i c roorgani sms varyi ng i n  shape , ( curved 

( c ) , s p i ral  ( s ) ,  and round ( r ) )  are prese n t  on t he 

luminal surface . Some o f  the  m i croorgani sms are in  
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close con tact  wi th  the mi crov i l l i  ( ar row ) . The 

m icrov i l l i  are shorter  than those in the con t rol 

cul tures . (TEM X2 1 , 200 ) 

3 . 43 .  Organ cul ture o f  foe tal  lamb in tes t ine in  T199  49 

med i um + 10% foetal cal f  serum , in fec t ed w i t h  

approx i ma tely 106 CFU/ml o f  C . j ejuni , showi ng 

changes that have occurred 15 hours pos t infec t i on . 

A marked sho r t ening of  the mi crov i l l i  ( MV )  can be 

seen . Occas ional lysosome- l i ke s t ruc tures ( L) are 

presen t in  the mid por t i on of  t he epi thel i al 

cytoplasm . ( TEM X15 , 300 ) .  

3 . 44. H igher magni f icat i o i n  of  a por t i on o f  Figure 3 . 42 49 

show i ng a t t achmen t of  the m i c roorgan i sms ( M O) t o  

t h e  t i p  o f  a mi crovi llus by a plaque-l ike s t ruc ture 

( arrow) . The mi crov i l l i  are d i rec ted towards the 

m i c roorgan i s m .  The f i lamen t ous core ( F )  and 

terminal web (T\J ) are obscured . (TEM X48 , 600 ) .  

3 . 45 .  Organ cul ture o f  foe t al lamb i n t es t ine i n  T199 49 

med ium + 10% foe tal  calf se rum , infected w i t h  

approx i ma tely 106 CFU/ml of  C . j ej uni , showi ng 

changes that  have occurred 15  hours pos t in fec t i on . 

The exf o l i a t i on o f  a v i l lous epi thel ial cell  ( C )  

can b e  observed , wi t h  d i srup t i on and loss  o f  t he 

sur face coat . The cell  a t  t he lower lef t margin  

( arrowed a )  is  in  t he process  o f  being ex t ruded . 

I t  has los t m i crov i l l i  ( MV )  and con tains mul t i ple 

aggrega t i ons o f  glycogen par t i cles ( Gl ) . The 

epi thelial cell  i n  t he upper par t  of  the m icrograph 

( arrowed b) appears to be comple tely det ached from 

the epi t hel ium . The cy t oplasm con t ains dark 

amorphous ma t er i al ( arrow ) and a l imi ted number of 
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cyt oplasm ic  vacuoles ( V ) . ( TEM X7 , 800 ) . 

3 . 46 .  Organ cul ture o f  foe tal lamb in t es t ine in T199  49 

med ium + 10% foe tal cal f serum , i n fec ted w i t h  

approx i mately 106 CFU/ml of  C . j ej uni , showing 

changes that  have occurred 15 hours pos t i nfec t i on .  

An oval-shaped mi croorgan ism  ( MO )  can be seen ly i ng 

f ree i n  the in ters t i t i um o f  t he submucosal layer.  

(TEM X2 1 , 200 ) . 

3 . 47 .  Scann ing elec tron m i c rograph ( SE M )  of  the mucosal 50 

surface of con t rol foe tal  lamb i n t es t ine af ter  6 

hours cul ture in T199  med ium + 10% foe tal cal f 

serum . The epi thelial  cells  ( C )  a re polygonal i n  

shape and are regularly arranged .  The ou t l i ne o f  

each c e l l  i s  de fined by e i ther a shal low furrow ( x )  

o r  a deep depres s i on ( d ) . ( SEM X4620 ) .  

3 . 48 .  H igher magni f i ca t i on o f  t he ep i thelial cells o f  50 

F i gure 3 . 47 .  Heavi ly packed , rod-shaped m i c rov i l l i  

( MV )  can b e  seen covering t he polygonal- shaped 

e p i the l i al cells . The ave rage d i s t ance be tween 

each m i c rovillus i s  0 . 1 -0 . 2  urn. Mucus blanke t s  are 

n o t  apparent . ( SEM X 1 4000 ) . 

3 . 49 .  SEM of  t he t i ps o f  the  v i l l i  of  con t ro l  foe tal  50 

lamb i n t es t i ne a f t e r  13 hours culture in T199  

med ium + 10% foe t al calf  serum . The surface i s  

d i v i ded i nt o  polygonal uni t s  ( ep i thelial cells ) and 

i s  well def ined by furrows . A goblet cell  p i t ( G )  

can be observed a s  a n  oval hole , surrounded by 

abso rp t i ve cells . The ap i ces  of the ep i t hel i a l  

cells  are covered b y  smal l , densely packed nodules 
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3 . 50 .  

3 .  51 . 

represen t ing the t i ps of t he mi crov i ll i  ( MV ) . ( SEM 

X3080 ) . 

SEM showing the surface of the i n t e s t i nal v i l l i  

of  con t rol  foetal lamb i n t es t ine a f t er 15 hours 

cul ture in T 1 9 9  med ium + 10% foe tal  calf serum . 

The sur face i s  d ivi ded i n t o  polygonal uni t s ,  

separated  by furrows ( f ) .  Nodular-shaped 

mi crov i l l i  ( MV) cover the t i ps o f  the v i ll i . A 

goblet  cell  ( G) can be seen sur rounded by 

abso r p t i ve cells . ( SEM X3300 ) . 

H i gher magni ficat ion of  an  absorp t i ve cell of 

con t rol  foetal lamb i n t e s t ine af ter 15 hours 

cul ture in  T 1 9 9  med i um + 10% foe t al calf serum . 

The absorp t ive cell ( C )  i s  covered wi th densely 

packed , rod shaped m i crovi l l i  ( MV ) . ( SEM X1 6 , 500 ) . 

so 

so 

3 . 52 .  SEM o f  the epi the l i al cells of  an organ cul ture 51 

of foe tal  lamb i n t e s t ine in  T 1 9 9  med ium + 10% 

foe tal  calf serum , in fec t ed wi th approximat ely 106 

CFU/ml o f  C . j ej un i , showing changes tha t  have 

o ccurred 6 hours pos t i nfec t i on .  The epi thel ial 

cell  sur faces ( C ) , have a coarse appearance and 

appear d i sorgan i sed  when compared wi th the s ix hour 

con t rol  ( F igure 3 . 38 ) . Some of the absor p t ive 

cells  show e i ther  a modera t e  loss of mi crovi l l i  

( small  arrow )  or a severe denuda t i on ( large arrow) 

and some of them are exf o l i a ted  ( Ex ) . ( SEM X3080 ) . 

3 . 53 .  H i gher magn i f i ca t i on of  the epi thelial  cells o f  5 1  

F i gure  3 . 52 .  The epi thelial  cells ( C )  are covered 

unevenly by mi crov i l l i  ( MV) . Some o f  t he 
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epi thelial  cells show a modera t e  loss  o f  mi c rovi l l i  

( arrow ) . ( SEM X48 40) . 
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3 . 54. Organ cul ture of foetal lamb i n t e s t ine in T199 5 1  

med i um + 10% foetal calf seru m, infec t ed wi th 

approxi ma tely 106 CFU/ml of C . j ej un i ,  showi ng 

changes tha t  have occurred 6 hours pos t  infec t ion . 

A f i la men t -shaped mi croorgani s m  can be observed 

a t t ached to the t i ps of the epi thel i al cel ls . The 

infec t ed epi thelial  cells ( C )  s how a severe loss o f  

mi crov i ll i . ( SEM X8 , 250 ) . 

3 . 55 .  Organ cul ture o f  foe tal lamb i n t es t ine in  T199  5 1  

med i u m + 10% foe tal  calf serum, infec ted wi th 

approxi ma t ely 106 CFU/ ml of  C . jejuni , showing 

changes tha t  have occurred 1 3  hours pos t i nfec t ion . 

The infec t ed epi t hel ial cells ( C )  are d i sorgan i sed 

and have los t the i r  normal po lygonal pa t tern and 

the i r  mi crov i l l i  when compared wi th  t he 13 hour 

con t rol  culture ( F i gure 3 . 49 ) . One normal 

epi thelial  cell ( arrow ) rema i ns covered wi t h  

densely packed rod-shaped mi c rov i l l i  ( MV) .  ( SEM 

X7 , 700 ) . 

3 . 56 .  Organ culture o f  foe tal  lamb i n t es t ine in  T 199  5 1  

med ium + 10% foetal calf  serum, infected w i t h  

approxi mately 106 CFU/ml o f  C . j ej un i ,  show i ng 

changes tha t  have occurred 1 3  hours pos t i nfec t i on .  

The infec ted epi the l i al cells  ( C )  are swol len and 

pro t rude towards  the lumi nal  surface . A layer o f  

t h i ck whi t e  mucus ( mu )  c a n  b e  observed coveri ng t he 

surface of t he infec t ed cells . 

presen t  ( a rrow )  and represent  

Occas i onal s p i ral-shaped ( s )  

P i t s  and holes are 

goblet cells ( G) .  

t o  rod-shaped ( r) 
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m i c roorgan i sms can be  s een wi thin  the  mucus . ( SEM 

X12 , 100 ) . 
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3.57 . Organ cul ture of foe tal  lamb in t es t ine in T199  51  

med i um + 10% foe tal calf  serum , i n fected w i th  

approximately 106 CFU/ml o f  C . j ej uni , show i ng 

changes that  have occurred 13 hours pos t i nfec t i on . 

The surface of  the vi llous epi the l i um i s  roughened 

and i rregular and covered wi th t h i ck mucus (arrow ) . 

The epi thel ial cells ( C )  show a sever loss o f  

m i crovi l l i  . Spi ral ( s ) ,  f i lamen tous ( f ) and 

r i ng-shaped ( r )  m icroorgani sms can be observed 

a t t ached to  the sur face of t he in fec ted epi the l i al 

cells . ( SEM X6600 ) 

3 . 58 .  H i gher magn i f icat ion of  Figure 3 . 5 7 The 51  

infec ted epi thel ial cells ( C )  are  swollen and 

pro t rude i n t o  the luminal surface . They show a 

severe loss  o f  mi crov i l l i  and are cove red w i th  

thi ck , wh i t e s t rands of  mucu s . ( SEM X12,100 ) . 

3 . 59 .  Organ cul t ure of  foe tal lamb i n t es t ine in T199  52  

med ium + 10% foe tal cal f serum , infec ted wi th  

approxima tely 106 CFU/ml o f  C . j ej uni , showi ng 

changes that  have occurred 1 5  hours pos t i nfec t i on .  

The epi the l i al cells ( C )  are severely d i sorgani sed , 

round to e longa te  in  shape ( arrow ) and some show a 

severe loss  o f  microvi l l i  ( MV ) . A few are 

ex fol i a ted ( Ex ) . The ex t ernal sur face of  t he 

epi thelial  cells i s  roughened  and covered w i t h  

t h i ck s t rands and plugs of  wh i te mucus ( M ) . 

Occas i onal s p i ral-shaped m i croorgan i sms (MO)  are 

a t t ached t o  the sur face o f  the  epi t hel ial cel ls . 

( SEM X2640 ) . 
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3 . 60 .  H i gher magn i f i ca t i on of F igure 3 . 59 showing t he 52  

i r regular , r idged sur face of  the absorp t i ve 

epi t hel i a l  cells  ( arrow ) . A severe loss 

m i crovi l l i  can also be observed . ( SEM X9 , 900). 

o f  

3 . 6 1 .  Organ cul ture of  foe tal  lamb i n t es t ine i n  T199  52  

med i um + 10% foetal  calf serum , infec ted wi th  

approxima t e ly 106 CFU/ml o f  C . jejuni , showing 

changes that  have occurred 15 hours pos t i nfec t i on . 

Necro s i s  and exfo l i a t i on of  s ome o f  the epi the l i al 

cells  can be observed a t  the t i ps o f  the v i l l i  

( arrow) . The lamina propria ( L )  i s  exposed and 

pro t rudes above the remaining epi thel ial cells (c). 
Some o f  the in tac t  epi t hel ial  cells  show a 

d i sorgan i sed pa t tern ( long arrow ) when compared t o  

the 15 hour con t rol  cul ture ( Figure 3 .  50). 

Occas ional shreds and plugs of  mucus ( MU )  cover the 

des quama ted  cells ( small  arrow ) . ( SEM X6050). 

3 . 6 2 .  H i s t ogram compar ing the means of ep i the l i a l  

v i l lus he igh t s  in foe t al lamb in tes t inal organ 

cul tures i nfec ted wi th  C . jej uni , and con t rols , a t  

6 , 1 3 and 1 5  hours pos t -infec t i on .  

52 

3 . 63 .  H i s t ogram comparing the means o f  epi thelial  cell  53  

w i d ths i n  foe t al lamb in tes t inal organ cul tures 

i n fec ted wi th C . j ejun i , and con t rols , a t  6 , 1 3 and 

15 hours pos t - i nfec t i on . 

3 . 6 4. H i s t ogram comparing the means o f  epi thel ial  cell  53  

heigh t s  in  foe t al lamb i n t es t i nal organ cul tures  

i nfec t ed wi th  C . j ej uni , and con t rols , a t  6 , 1 3 and 

15  hours pos t- infe c t i on .  


