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llEVERSAL OF NET SECRETI ON IN SMALL INTESTINAL SEGMENTS 
OF RO'l'AVIRUS-INFECTED MICE BY WHO ORA L REHYDRATION 
SOLUTION. W G Starkey , J. Collins , S J Haddon, MP 
Osborne , J Stephen, DC A Candy . Department of Mi cro
biology , Phys iology & Paedia t r ics & Child Health. 

of Bi rmingham, UK . 

Glucose- s timulated Na t r ansport is aboli shed i n small i ntest
i nal mu cosae of r ot avirus-infected pigle ts as me~sured in Ussing 
chambers. However i n human infan ts with rotavirus diarrhoea, oral 
rehydration sol utions containing glucose are eff ecti ve . We have 
studi ed by s teady state i n vi t ro per:us i on wa ter transport i n 
small intes tines of 10 day old mice ; 3 days po·,t i nfection with 
t 'O t av i rus . 

Ne t wa t er secr e tion occurred i r. ro tavi rus-infec ted small i ntest 
-ines perfused with glucose-free Ri nger's solu t i on (- 5 .69( 1 . 11 )µ1/ 
cm/ h; mean (SEM), n=S). Cont rol s absorbed +2.Cl( 0.50 )1,l/cm/ hr. 

Water secretion was r eversed to net absorp~ion (+5 .43 (1 . 11 )µ1 / 
cm/hr by perfus i on with WHO oral r ehyd ra t ion solution . 

Thi s po i nts to a greater f unctional reserve for glucose- stimu
lated Na and water absorption in rotavirus infected mice as comp
ared wi t h piglets . This is in accordance with the clini cal success 
of WHO or al rehyd ra tion solu t i on i n humans with rotav irus 
diarrhoea . I t i s also i n accord wi th our ultrastr uctural obser
va tions of virus-infected villi i n which mucosal damage was less 
severe compared with pigl ets . 
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THE NATURE & ROLE OF MUCOSAL DAMAGE IN RELATI ON TO 
SALMONc LLA TYPHIMURI UM- I NDUCED FLU ID SECRETI ON I N THE 
RABBIT ILEUM. TS Wall is , W G Starkey, J Stephen, SJ 
Haddon, M P Osborne, DC A Candy . Departments of 
Microbiology, Physiology & Paediatrics & Child Health, 

of Birmingham, UK. 
The t i me course and na ture of mucosal damage induced by two 

human s t r ains of Sal monell a t yphi murium (TML and Wl 18 )i n r abbit 
i leal loops was assessed by scanning 2nd electron microscopy. 
Flui d secretion was measured by ml fluid accumulated per cm rabb i t 
ileal l oop. 

Sal monella-induced fluid secre tion (>0.5ml /cn) occur red i n t he 
presence or absence of gross mucosal damage . Nei the r strain 
i nduced mucosal ulcera tion . When damage di d 0ccur it i nvol ved 
s hor tening of villi by l oss of t ip r egi ons i nvaded by Sal monell ae 
wi th concomi tan t r ef 0rm i ng of an intact mu cosal surf ace. Intest
i nal crypts were not invaded. 

Immed iately preceeding the onset of fluid secretion, marked 
infiltra tion of t he mucosa with pol ymor phonucl ear l eukocy tes was 
seen . Thi s revives an earl ier sugges tion t ha t i nterac tion be tween 
invading Salmonellae and acute infl ammatory cell s may be an 
i mportan t factor i n t he initiation of fl uid secre tion. 

Brus h border invas i on by Sal monellae, which was maximal i n t he 
firs t 4h after i nfec tion , cannot be t he immedia te cause of f luid 
secretion, as the l a tter occurred 2h after i nitial invasion . 
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PATHOGENESIS OF ANTIBIOTIC··INDUCED DIARRHEA NOT DUE TO 
CLOSTRIDIUM DIFFICILE (CD). A. Fasano , S.Guandalini ,M. Mi 
gliava cca , A. Ferr Ar a , C. Ve r ga, B. ?-fal.~mi s un , , **P .Gianf ri l ·· 
li,M . Al P.saio~ A. Rubino .Inst. PP.dia tr. 2nd Sc.of MP. di ci~P. , 

Un i v .NA p.i. P.G ,**Ia tituto SupP. r j_or P. d i Sa.r:i.it d-,Rome, I t a l y . 
~ P. wi c h~d t o i dP: r. t i f y ,in thP. in vitro r a bbit intP.s t ir.e ,th P. pa thor,fl 
ne.ais of pos t-ant i bio tic nor. CD--me.dint e. d dia rrhea . Out of 25rnbhi t a 
wh ich WP.re givP.r.. Ampicillin (A) 14 devP. lOpP. d diarrhP.R and WPTP. i r 
VP. stigated. RP.sult !J: l)CD ,'lnd itG cy t o toxin (rtbsent in all cor..trol 
r abb it s)we. re fo und in the. ilP.um ar.d/o r .cRPcum of 8 rnbbitc.(CD+), 
whi l P. only o the r en t P.robac teria l speciP.s WP.re f ound in S(CD- ) . Cl o 
s t r idium s pirofo r mP: was found i f!. onP. . 2) Ilea l rtn d C-1.P.cal cr:-.:-.:-.P.pi 
thP. lial i on fluxP. s WP.re mP.<1s urP.d i n Ussing c hn.mb P. r D: SP.C rP. t ory ch::'r 
g P. a i:1. Na ;md Cl tra nspor t dP.ve lopBd i n bo th s P. gmer.t s ar.d wP.r P. mo 
r e marke.d (by ,ibout 2µEq / hr . cm2) inCD··. 3) Influx of SmM Glucoc.e. , 1ml', 
PhP.nylalanine and 2mM Gl ycy l--Ph~ny l al:mine. 11c ro r.c. t he. brush borde. r! 
o f jP.juna l mucos a was not nf fectP. d i n CD··r a bbits,whilP. it wa G mar· 
kedl y r -,duc e.d in CD+(re spec tive. l y, l. 5+. 06, . 27+. 05, . 55+ . 07µ mo l e. s / 
hr . cm2, me"nc +SE i n controls v~ _1.1 2+-:-os, . 32+-:-01 ,.59+-:-oa i n CD-
a::d .51+, 06, .09+.0 l , .15+ .03 in CD+) .ln conc lusion: !) -both CD+ ;rn d 
CD-a nimal s s how-S P. CrP.tory changP. S in the s mall and large i r. testi
n e1more p r onour.c P. d ir.. CD- ; 2)jej unal in f lu;: of r.u t r i ent s i s hamp e 
rP.d onl y in CD+ anima ls. ·Thun ,thP. pa thogP.nP. s i s o f pos t-anti bi o tic
CD·-media t ed diK=rhP.a ap pen=n P. G3P.n t i ally i nvasive, whi l P. c ha t not 
dui7. to CD a ppP.ar s E':S DP..r..ti .::-. lly s ecrP. tory. 
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CHOLE~-LIKE TOXIN l'tlO CYTOTOXIC FACTOR PROOUCTHN BY CAHP'YLOl!ACTER 
JEJltH/COLI 
H.600SSENS 1 H.OE BOECK, P.ROOESCH 1 Y.TAKEDA 1 JP.8llTZLER 1 S. CAOIWIEL 
PAEDIATRIC 6ASTROENTEROLOGY !NIT l'tlO OEPAR1l1ENT OF NICROSIOLOGY 1 

llUVERSITY OF BRUSSELS 

P,olor,-l ih enhrotox in (Cl.Tl production by C"'l'Ylob,chr jejuni/col i (CJ) 11,s shCMn in • 
M• Redi1111 in llflich 25 strains ol CJ isolat.d fr111 diarrhoeic stools in children •ere grCMn 
~or 24h ,t 42'. The presence of ClT •as deaonstraltd by muns of the Chinese Hasler Ovary 
Cells (CHO) ,long,tion ,.,.y ( I). Tbougt, the a,jority of th, strains produced CLT, the 
_..nt vuied significantl y fr<R stroin to stroin. The aorphological chuges of CHO cells 
wer, neutralized by ,ntiser• ,9,inst cholera- toxin (CT) ,nd both porcin ud h1mn E.Col i 
LT. 
ln a second study, a ne• cytotoxic factor <CF) killing CHO cells (2) , w,s shown in 24/24 
~trains of CJ i r,a childreR wi th endoscop iull y ,nd histologically pro,en in,as iv. colitis 
but ,lso in 20/26 CJ strains lr,a children with 11,tery diarrho•a . Antismn ,gains! 
~hig,-toxin did not n•ulral iZt th• CF. 
Cooclusions: 
~) CLT produced by CJ is siaihr lo CT and is produced in sa,ll ilaOIJnls. 
l) CF produc.d by CJ is different !rm shiga-toxin . 
G) Roi• ,nd iaporhnce of CLT and CF in ovtrt intestinal CJ infection is to be further 
evaluated. 

(1) Guerrant et ,l. Inf. & 1 ... , 10:326,1974 
(2) Goossens et al. Lancet i, 511, 1985 

USE OF CULTURED HUMAN INTESTINAL MUCOSA TO SELECT FOR 

15 ENTEROTO XIGENIC ESC HERI CHIA COLI (ETEC ) PRODUCI NG 
COLONIZATION FACTORS {CF' S) : IDENTIFICATION OF A NEW 
FJMBRIAL CF IN ETE C SEROGROUP 0148. S. Knutton, D. R. 
Lloyd, and A.S.McNeish. Ins titute of Child Health , 

Univers ity of Birmingham, Birmi ngham Bl6 BET, U. K. 
Three impor tant fimbrial CF 's designated CFA/ 1, CFA/ 11 and 

E8775 were originally identifi ed in some human ETEC strains 
because of their haemagglutination (HA) properties. In an attempt 
to identify new CF' s in the many ETE C isolates whi ch lack HA 
properti es we have exploited the ability of human ETEC to adhere 
to human small intestinal mu cosa. ETEC strain B7A(0148 :H28) wa s 
selected for study because it belong s to a conmonly i solated sero
type, does not produce CFA/1 , CFA/1 1 or E877 5 and ye t i s known to 
be pathogenic when fed to volunteers. 25ul of a broth culture of 
B7A wa s pla ced onto the muc osal surface of duodenal bi opsie s 
maintained in organ culture. The number of mucosally adherent 
ba cteria, assess ed by scanning electron mi croscopy, was observed 
to increase with time foll owing inoculation and afte r 10-12 hours 
virtually the whole of the mu cosa was colonized by bac teria. 
Mucosally adherent bacteria were then subcultured and examined 
by negative st ain electron mi croscopy. A new fimbrial CF mor pho
logically and antigeni cally di s tinct from CFA/ 1, CFA/ 11 and E877 5 
fimbriae and consisting of 3-4 nm di ameter fibrils wa s readil y 
identified. This selection and enri chment procedure may provide a 
gene ral method for the identifica tion of adhes ion fimbri ae i n t he 
many ETEC i so l at es whi ch l ack known CF' s, 
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Ar:111NISTRATJl}l OF HUlllPLE DOSES OF ROTAVIRUS (RV) VACCltfE RIT-4237 TO 
NEUBOlffS 
S.CADRANEL, S.ZEGKLACHE, T ,JIN<HEER, G.Z ISS1S 1 H.BOGAERTS, A.OELEN 
PAEO. GASTROENT. !NIT l'ffi OEPARlNENT OF HICROBIOLOGY, INJV. BRUSSELS 
AND SK-RIT 

The safety ind i"""nogrnicity of RIT-4237 l ive attenualtd rot.v irus (bovine strain) 
,accine w,re ,slablishtd <I). During the epidetlic-free aonths of Jul y ud August 84, 
Ral,rnal and cord blood were obhined !rm 150 giving-birth aothers and their ne11borns. 
After infor1ed consont, 57 nt11borns .. re vaccinated orally at birth and ,t one and two 
aonths; 42 infants c,aplehd the study. As the uccine is knCMn labile at ICM pH (21, 
9,stric acidity was .... ured at uch vaccination . Ser,n .. ,1 .. for RV-,nt ibodies ud 
latc,l Silllj>les !or RV deltclio• wer, obhined ,teach vaccination. RV-antibodi" wer, 
ilso iSsayed in breast-milk. No i.dverst ruction ~iS observ!d. 
Thr 'take' of the vaccine was ,stim,ted by RV-seroneutr,li z ing sptcific ,ntibodies, 
Sero-conversion occurred in 28/42 (67/.) infants: 8/~2 (19'/.) 1 9/ 42 (21'l.) '"d ll/42 (27/.) 
alter first, second ,nd third vacci,.tions r,speclively . No booster ruction w,s 
observ,d. RV-antibodies 11ere ICM in breasl-nilk. Whereas thtre w,s no difference in 
gastric pH the ge<netric mean titer was clearl y diffettnl in th two groups of 
responders ,nd non-respoodtrs . 
Conclus ions: 1) Gastric acidity ,nd brnst-oilk RV-antibodies do not""' to inlerfer, 
with the 'takr' ol the vaccine. 2) Opliaal Ii•• for vaccination depends aostly Oil 
maternal RV-ut ibodies interference "d therefor, Oil grographiul irnunity cond itioos. 
3) A aulliple dose sche11e is adv isable. 

(1) Vesihri el ,1. Lancet ii, 807, 19133 
(2) Vesikari et ii. Lmet i i 1 700, 1984 
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