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

of Birmingham, UK. 

Glucose-stimulated Na t r ansport is abolished in small intest­
inal mucosae of rotavirus-infected piglets as me~sured 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 intestines of 10 day old mice; 3 days po·,t infection with 
t'O tav i rus. 

Net water secretion occurred i r. rotavirus-infec ted small intest 
-ines perfused with glucose-free Ringer's solution (-5.69(1.11 )µ1/ 
cm/h ; mean (SEM), n=S). Controls abso rbed +2.(1(0.50)µ1/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. 

12 

Umversity 

THE NATURE & ROLE OF 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, Physiology & Paediatrics & Child Health, 

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

human strains of Salmonella typhimurium (TML and Wl18)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/cn) occurred in the 
presence or absence of gross mucosal damage. Neither strain 
induced mucosal ulceration. When damage did 0ccur it involved 
shortening of villi by loss of tip regions invaded by Salmonellae 
with concomitant ref0rming of an intact mu cosal surface. Intest­
inal crypts were not invaded. 

Immediately preceeding the onset of fluid secretion, 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 fl uid 
secretion, as the latter occurred 2h after initial invasion. 
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PATHOGENESIS OF ANTIBIOTIC··INDUCED DIARRHEA NOT DUE TO 
CLOSTRIDIUM DIFFICILE (CD). A.Fasano,S.Guandalini,M.Mi 
gliavacca, A. Ferr Ara ,C. Verga, B. MaL<1misura, **P .Gfanf ril--
li ,M.AlP.saio ~A, Rubino. Inst. PP.diatr. 2nd Sc.of MP. dici~P., 

Univ.NApi.P.G,**Iaticuto SupP.rj_orP. di Sa.r'.it3:,Rome, Italy. 
NP. wichPd to idP.r.tify,in thP. in vi tro rabbit intP.stir.e ,th P. pathor,fl 
nP.ais of poet-antibiotic nor. CD--me.diatP.d diarrhea.Out of 25rnbhita 
which WP.re givP.r.. Ampicillin (A) 14 devP.lopP.d diarrhP.R and WPTP. ir 
VP.stigated.RP.sultn: l)CD ,'ind itG cytotoxin (rtbsent in oll cor..trol 
rabbits)wi,re found in thP. UP.um ard/or .CRPcum of 8 rnbbitr, (CD+), 
whilP. only other entP.robaccerial speciP.s WP.re found in S(CD-).Clo 
stridium spiro formP. was found if!. onP. . 2) Ileal rtnd C-1.P.cal cr:-.:-.:-. P.pi 
tlu~lial ion fluxP..S WP.re mP.c1surP.d in Ussing c hn.mbP.r D: SP.CrP.tory ch;:r 
gP.s i:1 Na .:1.nd Cl transport developed in both sP.gmer..ts ar:d wP.rP. mo 
re m:irked(by ,ibout 2µEq / hr. cm2) in CD··. 3) l!1flux of SmM Glucor.e, 1ml', 
PhP.nylalanine and 2mM Glycyl--Ph~nylal:mine 11cror.c the brush bordP.::! 
of jP.junal mucosa was not nffectP.d in CD··rabbits,while it was mar· 
kedly r-,duced in CD+(respective.ly, l. 5+. 06,. 27+. 05,. 55+. 07µmoles/ 
hr. cm2,me"nc +SE in controls v~. l . 12+-:-os,, 32+-:-01,, 59+-:-os in CD-­
a:od .51+,06, .09+.0l , .15+.03 in CD+) .In conclucion: !)-both CD+ :rnd 
CD-animals show-sP.cretory changP.s in the smal l and large ir.testi­
ne,more pronour.cP.d ir.. CD-; 2)jejunal influ;: of r.utrients is hampe 
n~d only in CD+ animal.s.-Thun,thP. pathogP.nP.sis of pont-antibiotic­
CD··m~<liated dii:!::-rhP.a appe.:,:-.c P.:1sP.ntially invasive, whilP. thnt r.ot 
duf:I; to CD appP.ars P:SDP..ntit-.lly secrP.tory. 
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CHOLE~-LIKE TOXIN ANO CYTOTOXIC FACTOR PROOUCTIIN BY CAHP'YLOBACTER 
JEJlNI/COLI 
H.600SSENS 1 H.OE BOECK, P.ROOESCH, Y.TAKEDA, JP.BllTZLER, S. CAOIWlEL 
PAEDIATRIC 6ASTROOOEROLOGY lNIT ANO OEPAR1l1Etll OF NICROSJOLOGY, 
llUVERSITY OF BRUSSELS 

P,ohr•-1 it. ent.rotoxin (Cl.Tl production by capylob•chr jejuni/col i <CJ) 11,s shwn in • 
M• medillll in which 25 strains ol CJ isolat.d fr111 diarrhoeic stools in children •ere grwn 
~or 24h •t 42'. The presence of CLT •as deaonslral!d by muns of the Chinese Hasler Ouary 
Cells <CHO) ,long,tion •s5'Y (I). Tboogt, the a•jority of th, strains produced Cll, the 
_..nt uuied signifiunlly lr<R strain to strain. Th• aorphologic,t ch'"ges of CHO cells 
wer, neutralized by •ntiser• •g•insl cholora-toxin (CT) •nd both porcin ind h1mn E.Col i 
LT. 
ln , second study, a""' cytotoxic factor <CF) killing CHO ctlls (2), w•s shown in 24/24 
~trains of CJ frca chitdre• •ith endoscopiull y ind histologically pro,en in••sive colitis 
but •lso in 20/26 CJ strains frca childron with ••hry diarrhota. Anlismn •gains! 
~hig•-toxin did not neutral izo the CF, 
Cooclusions: 
~) CLT productd by CJ is siai hr lo CT and is produced in sa•ll ~nts. 
l) CF productd by CJ is diff,renl !rm shiga-loxin . 
G) Roi• •nd iaporhnce of CLT and CF in overt intestinal CJ infection is lo be further 
euluated. 

(1) Gutrrant et •I. Inf. & !m1., 10:326,1974 
(2) Goossons ,t al . Lanett 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 SEROGRDUP 0148. S.Knutton, D.R. 
Lloyd, and A.S.McNeish. Institute of Child Health, 

University of Birmingham, Birmingham Bl6 BET, U.K. 
Three important fimbrial CF's designated CFA/1, CFA/11 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(Ol48:H28) was 
selected for study because it belongs to a corrrnonly isolated sero­
type, does not produce CFA/1, CFA/II or E8775 and yet is known to 
be pathogenic when fed to volunteers. 25ul of a broth culture of 
B7A was placed onto the mucosal surface of duodenal biopsies 
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/11 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 
Ar:111NISTRATll}l OF MULTIPLE DOSES OF ROTAVIRUS (RV) VACCJtlE RIT-4237 TO 
NBJBOlffS 
S.CADRANEL, S.ZEGHLACHE, T .Jl}ll(HEER, G.Z1SSIS 1 H.806AERTS, A.OELl!i 
PAED. GASTROOO. lNIT ANO DEPARTHOO OF HICROBIOLOGY, lNJV. BRUSSELS 
AND SK-RIT 

The saltly ,nd i.,..nog,nicity of RIT-4237 liv• attenuahd rotavirus (bovine strain) 
vaccine were ,shblished (I). Ouring the epidenic-fr., IIOfllhs of July '"d August 84, 
m•hrnal and cord blood .. ,. obhined !rm 150 gi,ing-birth aothers and their nt11borns. 
After infor1ed consent, 57 nt11borns 10tre ,accinated orally •t birth and •t one and two 
months; 42 infants ccapleted the study. As the occine is knwn Jabil, at lw pH <2l, 
g,stric ,cidity was ae•sured al uch uccination . Ser111 -phs for RV-•ntibodies lnd 
fa,c•l Silllj>its for RV dettctioo "'" obhined ,t uch vaccination. RV-.. tibodi,s were 
ilso iSsayed in breast-milk. No idverst ruction ~u observed. 
Th, 't,ke' of the uaccine was estiuted by RV-seron,utralizing sptcific •ntibodies. 
Sero-conversion occurred in 28/42 (67/.) infants: 8/42 (19'/.) 1 9/ 42 (21'l.) ond 11/42 (27/.l 
alter lirst, second •nd third vaccin•lions respectively. No booster re,ction was 
observed. RV-antibodios •ere lw in breast-nilk. Wh,reas th,re w,s no difhrenet in 
gastric pH the gf!netric oean titer was cle,rly difhr,nt in th two groups of 
responders ,nd non-respooders . 
Conclusions: 1) Gastric acidity ,nd breast-oilk RV-antibodies do not.,.., to interfere 
with the 'tak,' of the vaccine. 2) Optimal tim, for vaccination dfpends mostly on 
mahrnal RV-,ntibodies interferonet ud therefore on gtographiul irnunity cooditions. 
31 A 1111lliple dose schN1e is advisable. 

(1) Vesihri ,t al. Lanett ii, 807, 1983 
(2) Vesikari et al. Lmel ii, 700 1 1984 
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