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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 . Collins , S J Haddon, MP 
Osborne, J Stephen , DC A Candy. Department of Micro
biology, Physiology & Paed ia trics & Child Health. 

of Birmingham, UK. 

Glucose- stimul ated Na transport is abolished i n small intest
inal mucosae of rotav irus-infected piglets as measured in Uss ing 
chambers. However in human infants with rotavirus diarrhoea, oral 
rehydration solutions containing glucose are effective . We have 
studied by steady state i n vitro per~usion water transport in 
small i ntestines of 10 day old mice ; 3 days po·,t infection with 
t·o tav i rus . 

Net water secretion occurred i~ rotavirus-infec ted small intest 
-ines perfused with glucose-free Ringer's solution (-5.69(1.11 )µ1/ 
cm/ h; mean (SEM), n=5). Control s absorbed +2.i:1 (0.50)1,l/cm/hr . 

Water secretion was reversed to net absorp~ion (+5.43(1 . 11 )µ1 / 
cm/hr by perfusi on with WHO oral rehydration sol ution. 

This points to a greater f unc tional reserve for glucose- stimu
lated Na and water absorption in rotavirus infected mice as comp
ared with piglets. This is in accordance with the cl inical success 
of WHO oral rehydration solution in humans with rotavi r us 
di arrhoea. It is al so in accord with our ultrastructural obser
vations of virus-infected vil l i in which mucosal damage was less 
severe compared with piglets . 

12 

University 

TBE NATURE & ROLE OF MUCOSAL DAMAGE IN RELATION TO 
SALMON~LLA TYPHIMURIUM-INDUCED FLUID SECRETION IN THE 
RABBIT ILEUM.TS Wall is, W G Starkey, J Stephen, SJ 
Haddon, MP Osborne, DC A Candy. Departments of 
M1crob1ology, Physiology & Paediatrics & Child Health, 

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

human strai ns of Salmonella typhimurium (TML and W118)in rabbit 
ileal loops was assessed by scanning 2nd electron microscopy. 
Fluid secretion was measured by ml fluid accumul ated per cm rabbit 
il eal l oop . 

Salmonella-induced fluid secre tion (>O. 5ml/c;n) occurred in the 
presence or absence of gross mucosal damage. Neither strain 
induced mucosal ulceration. When damage did 0ccur it invol ved 
shortening of villi by loss of tip regions invaded by Salmonellae 
with concomitant reforming of an intact mucosal. 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 sugges tion that interacti on between 
invading Salmonellae and acute inflammatory cell s may be an 
im portant factor in the initiation of fluid secretion. 

Brush border i nvas ion by Salmonellae , which was maximal in the 
first 4h after infection, cannot be the immediate cause of f luid 
secretion, as the latter occurred 2h af ter ini tial invasion. 
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PATHOGENESIS OF ANTIBIOTIC··INDU CED DIARRHEA NOT DUE TO 
CLOSTRIDIUM DIFFICILE (CD). A.Fasano,S.Guandalini,M.Mi 
gliavacca,A.Ferr~ra , C.Verga,B.Malamisura,**P.Gianfri~-
li,M.AlP. sc io 1A .Rubino .Ins t .PP.diatr . 2nd Sc . of MP. dici~P., 

Un iv.NAp..i. P.:;, **Ictituto SupP. rj_orP. d i Sa.r'.it d-,Rome, Italy. 
...,P. wichf"'.d to idP. r. tify,in thP. in vit:ro rabbit intP.s ti r,P. ,th P. pa thor,f\ 
ne.ais of poet-antibiotic non CD-·me.dintted diarrhea.Out of 25rabl,i t a 
which WP.re givP.r. Ampicillin (A) 14 dP.vP.lOpP.d diarrhP.R and WPTP. i r . 
vP-s tigated. RP.suits: 1) CD rmd itc cy c o toxin (absent i n all control 
rabbita)we.re found in the. ileum and/o r <:RPCum of 8 rnbbitc(CD+), 
whil P. onl y o the:r P.ntP.robactP.rial speciP.s WP.re fou nd ir. S(CD-) . Cl o 
s t ridium s piroformP. was found ir! onP.. 2) Ilea l And C:\P.Cct l cr.:.~_:-;P.pi 
thP.lial ion fluxP.s WP.re mP.,"lsun~d in Ussin g c hn.mb P.: r G: SP.Cr P. t ory chr:r 
g ,=w i:i. Na rtnd Cl transport develop~d in both sP.gmer.ts a r:d wP. rP. mo 
r " ma rked (by ;,bout 2µEq /hr. cm2) in CD··. 3) Iriflu,: of SmM Glucose, l mH 
Phenylalanine and 2mM Glycy l --Ph~nylal:rnine Rcroc.c- th" brush borde::J 
of jejunal mucosa was not af fecte d in CD··rabbits,while it wa5 mar · 
kedly rnduced in CD+(r.,spe.c tive.ly,l. 5+.06 ,.27+.05, .55+.07µmoles/ 
hr.cm2,me~nc +SE in controls vs . l.1 2+-:-os ,.32+-:-ot,.5 9+-:-os in CD-
a::d .51+.06 ,.09+.0l , .15+.03 in CD+). ln conc lusion:1)-bo th CD+ ~nd 
CD-animal s show-sP.cre tory changes in t he smal l and la rge i r. testi
ne,more pronour..cP.d ir.. CD-; 2)jejunal inf lm: of r.utrients i s hampe 
rP.d only in CD+ anirna ls. Thun, thP. pathogP.nP. sis of pont-antibiotic
CD· ·mediatP.d dic!:-rhea appe:tZ"n P.53P.nti;ally invas i ve, whilP. thRt ;.o t 
du~ to Cll appP.ars f':SG('.r.ti,:.l l y secrP.tory. 
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CHOLE~-LIKE TOXIN l'tiO CYTOTOXIC FACTOR PROOUCTHN BY CAHl"fLOBACTER 
JEJl.tH/COLI 
H.600SSENS 1 K.OE BOECK, P .ROOESCH, Y .TAKEOA, JP .BITTZLER 1 S. CAD~EL 
PAEDIATRIC 6ASTROOOEROL06'1 !NIT l'tiO OEPARll181T OF HICROBIOLOGY 1 

IIUVERSITY OF BRUSSELS 

~holfra·lih enbrotoxin (Cl.Tl production by CiapYlob.chr jejuni/coli (CJ) w,s shwn in• 
neu 11edi111 in .tiich 25 ,trains oi CJ i,olahd ir111 diarrhoeic stools in children ••re gr1Mn 
ifor 24h ,t 42', The presence of Cll was deaonstrated by mun, of the Ch inese H .. ster Ovary 
Cells (CHO) ,long,tion ,ss,y (I). Though th, majority of th, strains produc,d CLT, the 
_..nt vari,d significantly frm str,in to strain. Th• aorphologicol ch<nges of CHO cells 
wer, neutralized by <ntistr• •g•insl choltr,- loxin (Cl) ,nd both porc in iAd h,n,n E.Coli 
LT. 
ln , second study, a ne• cytotoxic factor <CF) killing CHO ctlls (2), ••s shwn in 24/24 
~trains oi CJ iroa chillhR with tndoscopic,ll y ,nd hislologically proYfn invasivo colitis 
but ,ho in 20/26 CJ strains iroa cbildrtn with wattry diarrho ... Anlistr111 •g•inst 
~higa· loxin did not neutral iZt the CF, 
Cooclusions: 
ji Cll produced by CJ is si1ihr to Cl and is produetd in sa,11 aoonts. 
ii CF produced by CJ is differtnl fr111 sbiga-loxin. 
G) Role •nd iaporhnce of CLT •nd CF in ovtrt intestinal CJ infection is lo be further 
evalualod. 

(I) Gutrr<nl el ,I. Inf. & la1., 10:326,1974 
(2) Goosstns ti al. Lanett i, 511, 1905 

USE OF CULTURED HUMAN INTESTINAL MUCOSA TO SELECT FOR 

l 5 ENTEROTOXIGENIC ESCHERICHIA COLI (ETEC) PRODUCING 
COLONIZATION FACTO RS (CF' S): IDENTIFICATION OF A NEW 
FIMBRIAL CF IN ETEC SEROGROUP 0148. S.Knutton, D.R. 
Lloyd, and A.S.McNei sh. Institute of Child Health, 

Univers ity of Birmingham, Birmingham B16 SET, U.K. 
Three important fimbrial Cf's designated CFA/ I, CFA/II and 

£8775 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 l ac k HA 
properties we have exploited the ability of human ETEC to adhere 
to human small intes tinal mucosa. ETEC strain B7A(Ol48:H28) was 
selected for study because it belong s to a conmonly isolated sero
type, does not produce CFA/I, 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 mucosa l surfa ce of duodenal biops ies 
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 mu cosa was colonized by bac t er i a. 
Mucosally adherent bacteria were then subcultured and examined 
by negative s t ain electron mi cro scopy. A new fimbrial CF mor pho 
logically and antigenically distinct from CFA/I, CFA/II and £8775 
fimbriae and consisting of 3-4 nm diameter fibrils was readily 
identified. This sel ect ion and enrichment procedure may provide a 
general method for the identification of adhesi on fimbriae in the 
many ETEC i so l ates which lack known Cf' s. 
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A[l1JNIST~Tlll'l OF HULlIPLE DOSES OF ROTAVIRUS (RVl VACCltlE RIT-4237 TO 
NEUBOIIIS 
S.CAD~EL, S.ZE6HLACHE, l.JIN<HEER, G.ZISSIS 1 H.B06AERTS, A.DELB1 
PAEO. 6ASTROOO. I.NIT tw DEPARTKOO OF HICROBIOLOGY, l.NJV. BRUSSELS 
~O SK-Rll 

Th, saftty •nd iiiAUnog,nicily of Rll-4237 I ivt altenualod rolavirus (bovine strain) 
nee int wtre ,stab I ishtd (1 ). Ouring the epide11ic-frH 1011lhs oi July <nd August 84, 
11alernal and cord blood wert obhined frm 150 giving-birth aothtrs and thtir neuborns. 
After inforoed coosont, 57 ntwborns .. re vaccinated orally al birth and ,t one and two 
aonlhs; 42 infants coapleted th, study. As the vaccint is knlMn labilt at lw pH <2>, 
gastric ,cidity was oe.sured •I uch v,ccinatioo . Ser111 SDplts !or RV·,ntibodi,s and 
iatcal saaphs for RV dtttcti01 "'" obhin,d at each vaccination. RV·ontibodios wert 
ilso usa:,ed in breast-ailk. No idverst ruction wu observed. 
Th, 'hke' of the vucin, was estimated by RV·serontulralizing sptcific antibodies, 
Stro-conversion occurred in 28/42 <671.) infants: 8/42 (19"!.l, 9/ 42 (21?.) and 11/42 (271.) 
alter first, second <nd third vaccinations rtspectiYfly. Ho booster ruction W'5 
observod. RV-antibodits wtre l<M in brust-nilk. Whtrus lhtre was no difftrenet in 
gastric pH the ge111etric onn titer was clearly differrnt in tht two groups of 
rrsponders ,nd non-respoodtrs. 
Conclusions: 1) hslric acidity and brusl-ailk RV-anlibodits do not sett1 to inhrfert 
with the 'tak,' oi the vaccine. 2) Optiaal ti•• for vaccination dtp,nds aostly on 
oaternal RV-,ntibodies interferrnce '"d thtrefort on gtographicol irnunily conditions. 
3) A 11Ultiple dose sche11e is advisable. 

(ll Vesihri ,t al. Lancet i i, 807, 191!3 
(2) Vesikari et ,1. L,ncel ii, 700, 1904 
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