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llEVERSAL OF NET SECRETION IN SMALL INTESTINAL SEGMENTS 
OF RO'fAVIRUS-INFECTED MICE BY WHO ORAL REHYDRATION 
SOLUTION. W G Starkey, J. Collins, SJ Haddon, MP 
Osborne, J Stephen, DC A Candy. Department of Micro­
biology, Physiology & Paediatrics & Child Health. 

of Birmingham, UK. 

Glucose-stimulated Na transport is abolished in small intest­
inal mucosae of rotavirus-infected piglets as measured in Ussing 
chambers. However in human infants with rotavirus diarrhoea, oral 
rehydration solutions containing glucose are effective. We have 
studied by steady state in vitro perfusion watec transport in 
small intes tines of 10 day old mice; 3 days po·;t infection with 
1·0 tav i rus. 

Net water secretion occurred ir rotavirus-infected small intest 
-ines perfused with glucose-free Ringer'·s solution (-5 .69 (1 .11 )µ1/ 
cm/h; mean (SEM), n=5J. Controls absorbed +2.(1 (0.50)111/cm/hr. 

Water secretion was reversed to net absorp~ion (+5 .43 (1.11 )µ1/ 
cm/hr by perfusion with WHO oral rehydration solution. 

This points to a greater functional reserve for glucose-stimu­
lated Na and water absorption in rotavirus infected mice as comp­
ared with piglets. This is in accordance with the clinical success 
of WHO oral rehydration solution in humans wi.th rotavirus 
diarrhoea. It is also in accord with our ultrastructural obser­
vations of virus-infected villi in which mucosal damage was less 
severe compared with piglets. 
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THE NATURE & ROLE Or MUCOSAL DAMAGE IN RELATION TO 
SALMON~LLA TYPHIMURIUM-INDUCED FLUID SECRETION IN THE 
RABBIT ILEUM.TS Wallis, W G Starkey, J Stephen, SJ 
Haddon, MP Osborne, DC A Candy. Departments of 
Microbiology, Phys iology & Paediatrics & Child Health , 

of Birmingham, UK. 
The time course and nature of mucosal damage induced by two 

human strains of Salmonella typhimurium (TML and W118)in rabbit 
ileal loops was assessed by scanning 2nd elec tron microscopy. 
Fluid secretion was measured by ml fluid accumulated per cm rabbit 
ileal loop. 

Salmonella-induced fluid secretion (>0.5ml/can) occurred in the 
presence or absence of gross mucosal damage. Neither strain 
induced mucosal ulceration. When damage did ,:;ccur it involved 
shortening of villi by loss of tip regions invaded by Salmonellae 
with concomitant ref0rming of an intact mucosal surface. Intest­
inal crypts were not invaded. 

Immediately preceeding the onset of fluid 3ecretion, marked 
infiltration of the mucosa with polymorphonuclear leukocytes was 
seen. This revives an earlier suggestion that interaction between 
invading Salmonellae and acute inflammatory cells may be an 
important factor in the initiation of fluid secretion. 

Brush border invasion by Salmonellae, which was maximal in the 
first 4h after infection , cannot be the immediate cause of fluid 
secretion, as the latter occurred 2h after initial invasion. 

PATHOGENESIS OF ANTIBIOTIC··INDUCED DIARRHEA NOT DUE TO 

13 CLOSTRIDIUM DIFFICILE (CD). A.Fasano,S.Guandalini,M.Mi 
gliavacca, A. FerrP.ra, C. Verga, B. Mal.~.misur<t, **P. Gtcmf ril--
li ,M. AlP.soio ~A. Rubino. Inst. PP.diatr. 2nd Sc.of MP.dicir.P., 

Univ.NAp.i.P.G,**Iatituto SupP.r:i.or P. di Sa.ro.it ii,Rome, Ita l y . 
HP. wich~d to idP. r. tify,in thP. in vi tro rabbit intP. s tir.e,the pathor,r. 
ne.ois of poet-antibiotic nor. CD·-me.dfote.d diarrhea.Out of 25rabl,ito 
which we.re give.r. Ampicillin (A) 14 de.ve. lope.d diarrhe.a and we.re. ir 
VP.stigated. RP.sults: 1) CD rmd it ::; cytotoxin (absent in all cor..trol 
rabbito)we.re found in the. ile.um aP.d/or .caecum of 8 rabbitc(CD+), 
whilP. only othP.r entP.robacterial speciP.s WP.re found in S(CD-) .Clo 
s tridium spiroformP. W<'\S found i~ onP.. 2) Ileal And c.:t~ca l tr~~.:-;epi 
tlu~lial ion flm~P..S WP.re mP.asurP:d in Ussing chambP.:rG: SP.C.rP. tory ch~r 
gP.s i:i. Na .1.nd Cl transport dP.veloped in both sP.gmeP.ts ar:d wP.rP. mo 
re markP.d (by about 2µEq/hr. cm2) in CD··. 3) Influx of SrnM Glucose., lml1 
Phenylalanine and 2rnM Glycyl··Phonylal:mine. across thP. brush borde.:::i 
of jP.junal mucoBa was not affcctP.d in CD··rabbits,while it wa5 mar· 
kedly r«duce.d in CD+(re.spective.ly, l. 5+.06,. 27+.05,. 55+.07µmole.s/ 
hr. cm2, me.sno +SE in controls vs. l. 12+-:-os,. 32+-:-01,. 59+-:-os in CD·· 
ac,d .51+.06, .09+.0l , .15+.03 in CD+) .ln conclusion: 1)-both CD+ ;and 
CD-animals show-SP.C"tP.tory changP.n in the s mall and large i~tec ti­
ne,more pronounced i~ CD-; 2)jejunal influ;: of ~utrien ts is hampe 
rP.d only in CD+ anirnal.s.-Thun,thP. pathogP.nP.sis of poct-antibiotic­
CD··mediated di<:!::rhP.a appe.'.l::-c P.::»GP.nti;illy invasive, whilP. thnt ;.ot 
duP. to Cl.) appP.ars P.SOP..ntir.lly aecrP.tory. 
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CHOLE~-UKE TOXIN ~D CYlOTIJXIC FACTOR PRODUCTl(N BY CfWILOl!ACTER 
JEJUNI/COLI 
H.600SSENS 1 N.DE BOECK, P.RODESCH, Y.TAKEDA 1 JP.BUTZLER, S. CAOIW-IEL 
PAEDIA1RIC GASTROENTEROLOGY UNIT ~D DEPAR1l1ENT IF NICROBIOLOGY, 
llHVERSITY OF BRUSSELS 

P,ohro-1 ih enhrotoxin (CLT) production by C"'l'Ylob•chr jejuni/col i (CJ) "" shwn in • 
hN 11edi1n in which 25 strains of CJ isolahd fr111 diarrhoeic stools in children were grwn 
lfor 24h at 42', Tht prestnce of Cll was d,aonslrahd by muns of \ht Chintse Hasler Ovary 
Cells (CHO) elong•tion ass•y (I). Though the aajority of th, strains produced CLT, the 
_.nt var ied significantly !rm strain to slr<in. Tht aorphologiul ch,nges of CHO cells 
•er, n,utralized by antisor• •g•inst cholora-toxin <CT> ••d both porcin iRd h,,un £.Coli 
LT. 
In • second study, a now cytotoxic factor (CF) killing CHO ctlls (2), "" shwn in 24/24 
~trains of CJ fr,- children with tndoscopiully ,nd histologically pro,en in,asiv, colitis 
but also in 20/26 CJ strains frm cbildrtn •ilh wahry diarrhoea. Antis,r1n •gains! 
~higa-toxin did not neutral i1, the CF, 
Cooclusions: 
i> CLT produced by CJ is siailar to CT and is produced in sa•ll ..aunts. 
l) CF produced by CJ is differont fra, shiga-toxin , 
S) Role and i11porhnce of CLT ••d CF in OVfrt iatestinal CJ inhclion is to be forthor 
euluahd. 

(I) Gu,rr,nt et •I. Inf. & 1111., 1D:326,1974 
(2) Gooss,ns et al. Lanc,t i, 511, 1985 

USE OF CULTURED HUMAN INTESTINAL MUCOSA TO SELECT FOR 

15 ENTEROTOXIGENIC ESCHERICHIA COLI (ETEC) PRODUCING 
COLONIZATION FACTORS (CF'S): IDENTIFICATION OF A NEW 
FIMBRIAL CF IN ETEC SEROGROUP 0148. S.Knutton, D.R. 
Lloyd, and A.S.McNeish. Institute of Child Health, 

University of Birmingham, Birmingham B16 BET, U.K. 
Three important fimbrial CF's designated CFA/1, CFA/II and 

E8775 were originally identified in some human ETEC strains 
because of their haemagglutination (HA) properties. In an attempt 
to identify new CF's in the many ETEC isolates which lack HA 
properties we have exploited the ability of human ETEC to adhere 
to human small intestinal mucosa. ETEC strain B7A(0148:H28) was 
selected for study because it belongs to a corrmonly isolated sero­
type, does not produce CFA/1, CFA/11 or E8775 and yet is known to 
be pathogenic when fed to volunteers. 25ul of a broth culture of 
87A was placed onto the mucosal surface of duodenal biopsie s 
maintained in organ culture. The number of mucosally adherent 
bacteria, assessed by scanning electron microscopy, was observed 
to increase with time following inoculation and after 10-12 hours 
virtually the whole of the mucosa was colonized by bacteria. 
Mucosally adherent bacteria were then subcultured and examined 
by negative stain electron microscopy. A new fimbrial CF morpho­
logically and antigenically distinct from CFA/1, CFA/II and E8775 
fimbriae and consisting of 3-4 nm diameter fibrils was readily 
identified. This selection and enrichment procedure may provide a 
general method for the identification of adhesion fimbriae in the 
many ETEC isolates which lack known CF's. 

16 
ArtllNISTRAll(N OF HULTIPLE DOSES OF ROTflJIRUS <RV> 1.1\CCltlE RIT-4237 10 
NBIBDRIS 
S.CADIW-IEL, S.ZEGHLACHE, 1.JIJ;KHEER, G.ZISSIS 1 H.BDGAERTS, A.DELB1 
PAED. GASTROENT. UNIT l'ffi DEPARTNENT OF HICRDBJOLOGY, UNIV. BRUSSELS 
AND SK-Rn 

Th, saltly and i-nog,nicity of RIT-4237 li" atttnuahd rolavirus (bovine strain) 
oaccin, w,re ,stablished (!), During !be epidenic-fr" aonths of July •nd August 84, 
aal,rnal and cord blood""' obhined fra, 150 gi,ing-birth aolhtrs and their nNborns. 
After infor1ed cons,nt, 57 n,wborns were vaccinated orally at birth and •t one and two 
aonths; 42 infants cm,plehd tht study. As the uccin, is kn""n labil, at lw pH <2>, 
gastric acidity was Hasured •t nch vaccination. Ser1n -pits for RV-antibodies •nd 
fatcal sa,aphs for RV dehctio• "'" obtained at each vaccination. RV-anlibodi" "'" 
also iSSay,d in breast"llilk. No •livers, ruction w•s observ,d, 
The 'hb' of the vucin, wu osti .. ted by RV-seronoutr<lizing spocific <ntibodies. 
Soro-conversion occurred in 28/42 (67/.) infants: 8/42 Ori.>, 9/42 (21%) and 11/42 (27/.) 
alter iirst, second and third vaccinations rfSpectively. No boosltr ruction was 
obserYfd . RV-antibodi,s wore lw in brust-nilk. Whtrtas there •as no difhrenc, in 
gastric pH the g,cnetric oun titer was clurly difhront in th t•o groups of 
rosponders <nd non-rtspoodtrs, 
Conclusions: I) Gastric acidity ,nd brust-milk RV-antibodi" do not""' to inhrfero 
•ith the 'lake' oi the vaccine. 2) Optiaal ti•• for ,accination dfp,nds aostly oo 
oahrnal RV-•ntibodies interferonct <0d thorefott on g,ogr<phiul irnunity conditioos. 
3) A aultiple dos, schme is advisable, 

(1) Vesihri ,t al. Lanc,t ii, 807, 1983 
(2) Vesikari et •I. L•ncet ii, 700 1 1984 
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