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ABSTRACT 

infant feeding bottle--contents, and Btool .amplBB collected from 

244 bottle fed babies who were brought to clinics and hODpitals 

from January 1989 to November 1989, in Addis ~)aba, Ethiopia. The 

ft-equent coliforms which 

inc 1 udetJ §:ut§tgt!i\!;!:gt· spp" !::J_QQ2l§~_L~~ , sPP ,fecal [,;", Gall, and 

g:U:'C9Q§':stm: spp, ,Enter'i c Pathogens, 1 i ke enter'opathogeni c g,'!. GQl.l, .. 

§bi9§!..L~ §PP." §:~§Qh· ~~~!r.~2U§, and §2Gi!,l~m G@C§!'!§ \\leY'" l. sol ated 

respectively from 9(3.7%', 1(0.004%), 913.7%), And 1(0.004%) of 

the 244 samples of hottle-contents. The bact"i' i ral i Gal at.es h'mo 

fe~jrji,ng teats were simi lay' to tho'.38 isolates +Y'om bottl.?'-

c:ont(~nts. Enten)patl1ogpn i c ~"- £;gU, was th,;, prI?domi, nant pathogen 

isolated from stool samplaG of th~ babie~. It was isolated in 

frequency -From stool ;;ample. of babies with 

gastroenteritis than from those without gastrointestinal illness~ 

~lost of the enter'opathogens tested wer<0 re~;.i. sti.~nt to commonl y 

~vailable antibacterial agents 3uch ms p~nicil]in~ tetracyrlir~e 

atld ampicillin, and multiple drug resiutance waD very common 

among the isolates. 

The pretJeminance of coliforms, and the high bacterial count.s 

in the bottle-content" reflect an objectionable bacteriological 

qLlmlity ('if infant food. 

VIX 



Tha isolation of anteric pathogens both from bottle-contents and 

stool samples of the bottle-fed babios may be an indication of 

the rola played by bettie feeding in the tranDmission of 

these pClthogerl5 in the atudied population. Neither the 

cliffarene. in the methods of handling care of bottles used by the 

n~\r'si ng mother's, nor till> I evel of mothet-s' educi.'t ion Beems to 

show CI significant diffarence ill the bacteriological quality of 

the bottle-contents in terms of the total bacterial counts per mi. 

pf sampleD. 

CL1nmi st.ent emphClsi B on the s~\pl',r' i or qUCll i ty of bn?Cmt mi I k, 

and continual teaching of bottle- feeding mothers on better 

handling of feeding bottleB and feeds, accompanied with regular 

home visit by health workers to observe hygienic condition pf 

housel [mvi rDnment Clrt~ rC!l:omrnumded I. f VH< <'In? te. I"f?duc:e 

gastroenteritis in babies as a result of using feeding bottles. 

VIII 



I NT Rt)l)UCTI ON 

Degpite advanc~s irl -the treatment Qf acute di~rrtloeal disease 

d <1"0.1 op i iH] wor' 1 ,] ( [lor' don, In 

the!,.'" r!u,vGloping naticJIHI a,j high as si}: to twelve I?pisoli",,!'", of 

dirarrhoea per child per Y~Br may occur (Mata, and thE' 

such as meaGlas, and pn~umoni~ (Pik~r'ing1 19f15). Acconli ng tn 

SnyrJet- <.\11<:1 Men;on (1902), the e;;tl mated tot,,1 yt2ar 1 y morbi IH ty 

and mortality from diar'rh~eal dise~se for childrerl under- five 

years of aga i~ Africa, Asia (exClltding China), anll L,,\tin 

AmaricD~ wev"e 744·-1000 million episodes and 4u6 millinrl daathE;~ 

StucJi.e~' of dial'Tc,oeal etiology n~HO, 

to 

tr «nsmi t t"~d to i nfolnt s i. n the horns ttwol_Igtl conti:,mi nater! f (Jod, 

19D9). Among th'.? O1i c,'o"'()rgani sms i mprJr·tant. in 

gastr'C)f<ntt1riti!);, bactGf"i<:< have been imp} iC:o\ted in abr.1Llt 20'-30 per 

cent of diarrhoe.l CBaQS (Sonyal !t ~l., 191'1) • 

encountRrRd bacterial patllogsns arR 

~£GQl!, (ETEC) enteroinvosivB ~~ ~Q!!(EIEC),enterQtoxjn producing 
. . 

and 

(WHO, 1 '7'18) • In .dditian to these 

1 



1984; Lf?vine, 1987) • Other bacter"ial anteropattlogens, vir-Ltsos 

such as rotaviruM, pr'DtQ~Oa, helminth •• , and fungi havs been alRo 

implicated in diarrhoeal 8~iQIQgy (Frej, 1973; WHO, 1978, Blac~ 

~t. r,L . , 1980; Guerrant ~t gl ., 198:1 Zaki Ii sl ., 1986). 

Since tt,e standarrls Qf peroonal hygie:1e and pIAblic ~anitation 

i f5 lCM in many cornmLlniti{,m of cJP.velopinq countriF!s, c:ontamination 

()·f i nf."nt feeds with pathogenic: micro-organisms may be an 

BacteriolDgic:al ir1vestigations of ir)f~r11: feeds and Feedi.ng 

1985; 

1970) have demonatratHd gross contamination of 

faeding utenails and feeds, 

In Ethiopi a, qastroenter'itis has been a major diseabe pl"obl<?m 

among infants and young children (Freij, 1973; Stintzing !t 8!" 

1977; Thor en !t. 1;\1 ., 1982'. A mora recent and comprehensive 

(l~HO , 1987) indicates that diarrtloeB continues to be a 

major cause of morbidity In Ethiepia. The above repert indicatnB 

an .stirnated 39,000,000 Hpls~da. par year and approximatRly 

230,000 deaths annually in children under five years of age. 

Although diarrhoeal diseBse in th~ leading health prublem in 

infancy and early childhood, bacteriological studies of lilfant 

" .~ 



atm of tha present work is to irlvBstigate the importance of 

infant fesding bottle-contents as a vehicle in transmission Df 

entnricbacterlal pathogens in Addis Ababa. 

objectives of thim study include I 

I) To dutermine the total bacterial {'ora of infant feeding 

2) To isolate and ldantify hacterial pathogens from the 

contents of fORding bottles, 

3) To isolate possiblG enteri~ pathog~ns from the stools of 

the bottle"-fed b,~bim; and c()rn~li\te with the piilthogen'5 

from the b~ttle-contentB and teats. 

The present study does not attempt: to i501~te in"tegt:inal 

pathogens ItJhic.:h haVf;? spec:iAl isclli'ttion r'equiremE'nt~; such i.U'; 

It mainly focuses on detmcting the classical 

isolated by routine bar.tef·iol()gi(~i:\l techniques. 



LITERATURE REVIEW 

SornB what mere than a century ago, 

particularly, 1:118 feeding of infants led to the development of 

pedl at.ri cs ns a m~di~al spaciality (Cone cited in Barnese, 

1 '787) • Results of many inveBtigntions (Cunningham. 

gJ:. @),." 1984; Chen OIMd Li, 1988> hC)ve i.nrlit:ah!d an OISSDCil,\t.:i.on 

between infant feedin(;J prllctice and irlf<\nt health. The majw"ity 

of these stUdies demonstrate that infant morbidity and mortality 

are influenced bv the mode of infant feeding practice. According 

to M.?ctwle gJ:. ~1.' (cH.F.?(j in ,J0I50n 2t. §!." J.984) , infant mortality 

is one of the cha~acteristicB that distinguish populations in 

less dlNSlopE·d r.('untt'ie'J fr'om mDst rJc>veloped countries. J<:-\son §t. ... 

!'l.l_- (1984) have shown that inf· .. :.nt mor-talil:y is up to ten timet; 

higller in mi'ny leSE' develop(~d C:{3unt.t-i~1s thnl1 in t.he United Btates 

and North€rn EHrope. This ~-e'flHc:ts thp. cHffenmce in sl:Init<ltinn, 

nUtl'i tion, hOLI5ing and ot.her indi caton; of socia-economic: st.at.u!:.' 

(Fr'enc:h, 1967; Agar,.",l ~l~ ~t ., 1982j Jason §:t ~l., 1<]84). 

1. 1 • ~rJ~~§1:. E§'!@2tng 

Breast feeding is one kind of biological nutrition. 

Biological nutritIon is arranged before birtll via blood of the 

mother and aft.er hirth by the mother's milk (Taba, 1970), Human 

milk .Jas the only m.\cc85>';f·ul in'Fant 1:QOc! unt.il thl~ advent. Q·f 

scientific: pediatrics; the invention of electric refrigeration 



and lhe dt"velopment of fOY'IOLII t\ lOi ll( (Bt;:;,)~ne55, 1987), 

maint«in :)r'ovith (Taba 1970; l>JHO, 1978} , 

Mothers milk is superior to artifical feeds at least for 

the first few montl1s of ageQ f'i. n;t of all, it is free of the 

potl~nt i OIl hazards associated with artificial feedillQ whteh 

includes t.he risk of contamination of feeding tlOttles, rubbor 

teatn, and mUk which <;,0 often rm:;l.\ltH in nCLlte diarrhoeal 

di5eas8 (WHO, 1978, HI ae k ~t. ~!. " 1989; WHO, 1989; Dr o~m £i ~1." 

1989), Most studiES (Plank and Milanesi, 1973; Al mor·th at 011. -- ..,.,.- , 

1982, Kovar' gi ~1." 19fJ4) hava ctemDn~;trcd:ed an a.;sociatiDn 

bl~tl1een bY'east feeding and dpcreased rate of gLwtr'oenteriti{;, 

Moreover, a number ro·f theSE stLldi 85 tlia"/8 S!1(Wltl that mother's mi 1 k 

has intrinsic anti-infectivD properties and possibly improved 

nutritional statuB dl.\rinR early infan~y. 

Although breaat fmeding was recognized a5 the best infant 

feeding practice aB early as Biblical times, woman have sought 

health requirements (Barnese, 1987) . A major stimulus to the 

development ar"U fi r: i al t.he mid--18th 

centur'y (Bi:\rnes5, 1987). "'t)day bo·t tIe feetii no has become a common 

practice in developed countries and in urben communities of the 



davelnping world. The incn"'2Ising im:idence c!f bottl~: heeding of 

infants ill Africa reflects the absorption of the Wasterll ways of 

1980) , 

whl ch "for success nOll i GS upon tll13 mal nt.l~l1ance of hi gh degr"e'? of 

hygiene in the home. 

equipmant increase tha risk of transmitting gastrointestinal 

il In(~$s and othr:t' infmc.tion!3 03t-:d l~:\ !:It. ~L. JI 1985). 

In rJev810pfld county"iea with good ~,anj"t£\tj"on, nLltriti{)n 

and medical carD, bottle f~eding 15 less riaky than in ttl. set up 

of t.he devel opJ n9 cCluntd" es Wn?j al", 1980; Kovar" ~t. S\!.., 198')" 

subst.antlal risk of bottle fe(~(a ng to 

hEn~l th and f1v.?n hi s/ht~r" sur"vi v':-Il has been well documRnt.ed 

19£8; SLli";i "no §!o §!l ., 1980; Jolliffe Bnd 

,lei 1 i 1:-[-e, 19,12) • A study in rural Chile (Plank and MilanBai, 

197:5) showed that tl1& bottla-feci baby in the devaloping world, 

all other things being equal, has dRath rate of 2,3 times his 

(David and David, 1984) 

indicated that tho bottle-fed infants under 6 months of age had A 

nlarlwdly increar;ed :-isk of " '''v en;, mnlnutr"ition OV8f" thos!? fully 

breast fed, Accol'·ding to JI~lliffe ami Jelliffc; (982) the tlBnger 

o"f bottlf! "feetlin9 !5tems "fn,m the dlf{icLllty of Iwepin'J liquid 

feeds and fp.sdi nC) utl?n5i 15 from bscomi ng eontami nated by 

pathogenic microorganisms. Surjono ~i !l. (1980) explain that in 

addition to mnrasmUB (proteil1 caltJrie nialnutrition) from over-

di lut.ion Df ~}:pensive formLll .. mi 1 k, d i arrhoecll 

principally due to enteric pathogens, 15 the I:iller of bottle-fed 



fo()ds in ~ r\~ral West A-fricarl environment, and found a gr·oss 

b",cter-i"l contaminatiofl of both C:()io1mer-c::,,~J milk Pi"Ot!Llt:ts ant! 

indigenous weaning fcode. The pr-oduction of a .t~rile fead for- a 

baby depends on a number" of f actor'~;, the mo~.t i mpor'Um"l of wh i c:L 

ef f ec:ti venes{; Df utt?nsi 1 !;ter'i 1 i z at.i 011, the degl'"'ee of 

contamination of thm oriQin~l feed matariml_, and the measures 

the food handlers (Philips It ~l., 1979; 

et al • ..... -- , 1980) • Hence the inc:rea~ed rat. of diarrhoea 

t.hat i.; obsm-ved with intxoduct.ion (l·f wl?aning frJDds j ndit:t~tes 

thHt these footis an" important v8hicles for the tr"msmi"eion of 

Rnteric pathogens. 

and sub-division of the species i~ dc~e by means of serological typing 

(Cooke, 1W35) • Tile genLIs s~£!J~rTb!'§ is r:QmpDsrad of mot i 1 e or 

non"mot i 1~; bacter" i a that definit.ion of 

E\~ing, 1972). Bi ochemi cHl 

given in Eclwanl i.,nd £Owi 109 (1972). 

~~ £9Li is thB predominant bacterial species among the 

facultative normal intEstinal flora of warm-blooded animals 

7 



(Ctu,msbr'l1ugh, 1984; Cnoies, 1985), Nevertheless, the presence of 

early as 1885 by Eacharich (cited in GroBs, 1983). According to 

Levine (1987) there are five catagories of diarrhoaagenic gL 

s9li" 

1) enteropathogenic ~L sell (EPEC) 

2) enterotoNigenic ~~ Geli (ETEC) 

3) entereinvaaiva ~L S9!! (EIEC) 

4) ent.enli1l?morrh8gic !.;;". E9!,i, (CHEC) 

51 entero8dheront ~L £911 (EAECI 

Entaropiill:h09<m i c: £L £QL~, (EPEC) is onl? of the cl a5si cal 

enteropathogens (WHO, 1978) • Epidemiological studies that 

i ncl LIl1ed aerotyping incriminated strains of EPEC to be 

responsble for outbre8km of infafltile diarrhoea in Britain during 

the 1940~1 (Bray, 1945 cited in LOll-I, 1988). SincE' then shlrlie5 

in m8ny loc8tions showed th8t EPEC can produce diarrhoeal 

Earlier epidemiological stUdies in Europe and Norttl 

Anll;lFiCi~ indic"t~~d that there Wl~n~ nlflny coml"im.IS EPEC fmtl~riti9 up 

,to the 19?O's but. trlday EPEC c~nteritis appp.i~n; to be of minor 

impprtance in these areas due to high standard of hygien& (Gross, 

1<)85) • On the othtS'r hand, EPEC an" ~;t iII,'). common caLIse of 

r;mt.eritit1 in tropical cIJuntr'ies and among commLmities vli.th P!JOI­

$;tandar'd of hygiene (Gross, 198~); Lubw,.ma, 198b; Coit'o gt ~l., 

19D7). Robins - Bro~me ~~i 0',1,' (1980) 'irlvesti,gated the otio\ogy llf 

8 



summer" dlarrt,oea in bl~ck Soutt, African inf~rlta~ and the restjlts 

di arThoeal cases .. HDLtsei1arn ( 1987) studi,",u 

ent.er·opO\ti~o\lens assClt:i.olttld wi th acute i nf;mt.i 10 :11 an'hoea in the 

black SOL!th Africim communit.y, and reports that EPEe were tile 

second most fY'equont onten)pt)thogen i sol at ed. 

(1985) surveymd diarrhoeal dismasB In children under Beven years 

of age 1n peri-urban area of Chile and the results of their stUdy 

show that. EPEe was at the top t n the li st of t.he total bacteri a1 

i ",01 ates. r, similar' study in Nigeria (Aklnterinwa ~t ~l .• 1982) 

demOll~ltratetj that EPEe Wi-'S the mosot freq'.\ent bar:tm'~ al pt)thogen 

f n,m t.he stL!dy group" 

workers (Thoren §t ~! "' 

" 1987). 

1982; Coiro £i ~! .~ 1987; Antai ~i ~l 

Epldamiological atudies in the 1940'. in Britai!, showed 

that contaminated fsedillQ utensils, milk feeds, ~nd poor hygiene 

were important vehicleB for outbreaks of infantile EPEC enterltl. 

(Gross, 1983) " RR~ent microbiological studies of infant feeds 

.,nd ft'mcJi 11<;) L!t.msi 1 B (Elegbe ~t. §'!.\. ., 1982, Cher-i an OSt. §\!. ; 1985) 

have shown that ~L £Q!.l is the predcminant bacterial i :~ol Hte. 

Elegbe £~t §\!. (1982) atudied the bacteriology of infant feeding 

teat. in II. Ife, Nigeria, and found out that 4B per cent of all 

isolates W8re ~~ £911 and out of theua f 24 3 per cent were 

serolo(Jiullly proved to be EPEC stY'ains. eher-ian §t. §\!., (1985) 



among which S!. s~~li was the most frilquently c:.cr:ur·dng IBolate. 

In both developG!d, and developing countries, thr~ 

etiologic significance of isolating of EPEe from Bporadic cases 

of infantila enteritis has been vague and controversial. This 

is becausB EPEe strains can be isolated from patients as well as 

from age - matched controls (Cooke, 1974; GDldwater.t IL., 

1981) • studies in many places indicated that 

EPEe strains were isolated with greater fequency from infants 

with diarrhoea than from healthy infants (Edelman !i §l., 

Lubwama, 1986; Moyenuddin Ii I!., 1987; Law, 1988). 

1983; 

Although the ability of EPEC strains to cause dirrhoea 

has been confirmed, the mer:hanism by which they induce a fluid 

responsp. inhuman gl.lt haa not. been fLlll y Ltnderstood (Grass, 1985; 

Law, 1988) • Recent investigations suggest certain factors that 

may be of importance In the pathogensis of EPEC diarrhoea. These 

include the production of Shiga- like toxin, and Intp.stinal 

adhesion (Gross, 1985; Law, 1988). 

The genus §.o.!.U!Llii\ I s composed of non-mati Iii' baetsr i '-, 

that conform to the definition of the family §Qt!Cg~!st!Cl!Sg!g 

and the tribe g!£b§CiSbl!! (Edward and Ewing, 1972) • The genus 

10 



Thr~ f i r-st thnw sub'·'gr-o\.\PS may be 

'fL\r-ther' sub'-divideu by sen"typing. Ther-e ar-f> 10 ;;er'otypes of fib., 

9~~'Hl0j;§r.i!'1§, 8 of ~~t1!. E§0.0§r.i, and 15 of §tL,. gg~Q.u_ (~JHO, 1980). 

Among infections known to afflict mankind mince r-ecor-ded 

histor-y, uiar-rhoeal disease caused by bacter-ia belonging to genus 

has been r-esponsible for- millions of deaths and 

disabiliti!'lS dur-ing war-s, flcJo~js, famines, and other- human 

cata~3tr-ophes (Pal, 1986). Shig!~llosis has a global distr-ibution 

with the highe5t incidence in countr-ies wher-e hygiene and 

sanitation an~ poor- (RaJasekar-an gi §l1.., 197"1; WHO, 1980; Pal, 

1986). Man is both the I"eser-voir- and nat.moal host of §Oi9§U_e 

(MOlOsp-l £1 §lL ., 1'J77; Levine, 1979). Infection is by 'fecal-'or-al 

r-oute and the most common mode of lOpread is by per-son - to 

per-son tr-ansmi ssl on (~JHO, 1980) • As few as 10,-200 virulent 

or-ganisms can pr'oduce shig~!llosis (Levinp. @t. flt '. 197301). Tllis 

r-epresents an inoculum size 100 to 10,000 fold smaller than that. 

believed to be required to cause illness with Dth~r known 

bacted 81 enteropathCJ9Clns (Levi ne, 1979; WHO, 1980) • As the 

result of the low infectious dose, hacillary dysmnter-y is 

typically apread by conta~t tr-8nsmission with infe~ted hands 

(Levine, 1979). 

ver-y 

1 cJ77) , 

Al though r-epor'ted i TlC i rJence of food--bor-ne shi gel 1 osi S 

much lower- than that of s<.,lmonellosis (Mossel gj; Ql, 

is 

. , 
food and water-borne tranamisBiCJn ar-e not uncCJmmon (WHO, 



!l., 1977). Many outbreaks hmve resulted from the consumption of 

contc,minmted fooc!, lOi lk aml ,,,,,,tar (l~HO, J 976) • 

(1978) examined outbremks of Shigellosis from 1961 to 1975 in the 

United States, and th8 result& indicatad that there wera 72 Food-

borne out'~reBkB of shigellosis during the period. Pnoy' hygene 

of food 11andlers and inadeQuataly chloriflated w8ter were shown to 

Other studie~ (Raja sekaran 

it ~l'l 1977; Khan ~~ !~., 1980; Pal, 1986) I,ave shown that food­

arld watu)" - borne tr~115mjssipn ar'e common in develop1119 CGllntries 

owing to primitive !larsonal hygiene and Public sanitatl~n. 

According to WHO (t9f~0), 

disposal facilities, flies ~lso playa significant role ir) 

t.)"'ansmi=)5ion of shi\]ellD orgal1ism. 

Most clillical and epidemiological studies (Stoll, gt I!" 

1982; Tc:l.ylnY" f?:t ~~l . ~ 1988~ Ba\lui p::!; §!.., 1988) indicated that 

§h!g§!!§ §e§~!G! mre important cmU5e of endemic dimrrhoe. among 

children above onG year old. An epidemiologic study of gO-,-

L~i2§,!J:!:§[i~!:?" and §!h ilmJ.D§r.:i (Kh",n ~:!: ~!. ., 1980) has ·fOL\fld that 

OVt~f 60 pei" cent of all tnfections and 75 Pf:?i'- cent. of all cases 

bel rJnQt?;j to the (1-9 year 01 d age gl"oup in both Qb,,,, gl§g!Jtl'lti~? 

The Y'esearchnrs sU9gestel1 that the 

pr~valencs lfl these age group might be due to lack of attention 

to cleanliness~ and association mora closely with their peet~ 

groups and mothers. 

12 



Fnllc~v/i nq 

intestinal lumen where they proliferate. The fLtndamental 

apittlel1al calls and subsquently multiply 

1964), After inv~sion of tf1e mucosa~ the proliferating 

§b!.9.§ll§ el aburatl'l an enterotmti Ii will ch is bel i eved to havE' some 

role in initia·Uon of cli"u'rhmw, (I(euscl1 g!c. ~~l., 1972), 

The preclominant site o·f mucosal invasl (1n i.\!1el p,,1thDlogy 

includes the terminal iluum and length of the colon. 

multiplying in the Intustinal mucosa and lamina propria stimulate 

a 5tr'iking infiltxa1:ion tlf polymorphonuclhlm- l'2uCI.1I:ytE's intD the 

area of infected bowel (Levina, 1979), Death of colonic mucosal 

cells results in micnl·-ulc(Jrs thl'·m.tQh which red blood cells and 

plasma proteins leak into the bowel lumen. ·fhe colonic mucosa at 

this time is swollen~ cover ad with mucus and marked by 

haemo1'rh"ges (Keusch !','!,. §1." 1972). 

2 ~ 3" f:}~1!i!9!}g!:1~ 

The genus §glmQQglli is composed of motile bacteria, thut 

conform to thl< definition o·F t.he ·F<lmi ly [Q!:.@r.g,,"~!;'!;,§t:j,§ir:.§§~ M1d 

197.2) • Hi octlemi c: ,';11 

chan;,ctel"S C'f- tho bac:t.Hi"i", in this ganuG anO' described in detail 

in many text books (Edward and Ewing, 1972, Cowan Bnd Steel, 

1974; Chemsbrough, 1984) • §glmQQ~!.lg@ are grouped by their 

somat i r: (0) ;anti gem;, and ser·ot.yped on the basis of their 

13 



2000 serotypes which call infect a wide I'·ange of war·m·-and colcj--

blnodacj animals (Levine,1'179; I'JHO, 19(JO) .. 

1.<i'74r WHO, 1?78>. Man:ls the nnly host m-.cl I"('sr.ll"voiy- Q'f 

§~ tiebi, the agent of typhoid fevsr. Thus the inFection i& 

limitEd to man4 Trr,rlsmission occurs throuQI1 contact with an overt 

caRe (If typhoid fever or mora commonly by contamination of food , 

water or fomit8G -from convalescent or chronic carriers (L_ubw8ma, 

1905), simple 

diarrhoeal dlseaaR throughout the world, 

'found in animals tllat sl\rround man (I_avine~ l'J79) , The i, nf'1ctod 

animals such as COW5~ ct'ickell~ turkeys, swines~ pigeons~ turtles 

are impor"tant reser"voirs of infmction fot" matl (~JHO, 1976). 

According to Pother gt 6!' (1987) , the major cause of 

SalmonelloBle include. inadequate refrigeration, rreparBtion of 

fOl~d too fa;" in at1VClncll fr'om .:onsump'tion and cont",min:.ited 

Humphery F2i ~.!., (198fl> 

studied the risk of unpasteurized milk Ofl sale in the public, ",nd 

indi~Qted that §~!m~Q!!,l! usually contaminate milk as the result 

ten-year rocord, of milk-berne salmonellosin in Scotland and 

documsf1ted that at )~?a5t 2,428 persons wure aff~cte~ by the 

disease as ttlG result Qf con~umil,g raw fnilk~ 

14 



Th{? l-r?l2,t:i vr;~~ fr-l::qUFW,CY (Jf P'>{"1 mont?11 0%; r.s i:~~~" ·fc")(jtJ·~"b(.)r·1)8 

di seaFH"~ VF\t"'i 8t:; fr'of!"! countr-y to count;'·y iitlid tiep{-)nds on fi.~c:tor·s 

such as dietary habitB, hygiBll~ standards ill food production and 

anim<ll hLrshi~ntjry prac:tir:e (WHO, 

Gur'veil1~rl~e data if) USA af1d othmr in(1~l5tl'·i]iz8d countries~ 

sugg8st a very high pr"eva19f)c:a Qf §QlmgQ~l!~ in"faction as 

r:ompared to its Incidmlce in under developed r:ountri8B. 

developed countries, the Burveill.nce data Buggested that the 

highest incidence of salmonellosis occurs in the first year of 

life and more particularly in the early infancy (WHO, 1980). 

With regard to Q§lmgD!!l~ infection in developing countries, dLrD 

to lack of adequate surveillance, it has !'Ban difficult to 

SrJmn investigatcl"s 

1977; Levine, 19791 BlaBer ~t @i., 1982) did not 

tinfl §Q!.m9.C!.§!..t~fS t.\~ an impor-tant Cc\US{:1 of inf&n-ti IE:' tiic\YT"hoea 

related to it's ubiquitous distribution in the tropical ecology. 

1960; Kagw~-Nyanzi, 1 '.ITT; Lu i, t 979; Al --Raj 01\1 §,!:. 

casea and tl8rl~e str~ss thm importance o·F §~lmQn~!l~£ in infantile 

gagtrountr~I"i t:i 5., 

LOw m1tg~Ll;?, the" most i mpDrt ant pn~-'F'p.qLli c',i t.8 of vi nrl enr:8 

Df §§![~gUfiU_~ o"gallism~, is ~.hE!ir abi,1i'::Y to ilwOIde epithc-:lii,'1 

cells of intestinal tn~COSQ (l.evine~ 1979)~ Strains of §~LmgQ~l~~ 

( 1973) i.. t.tm 
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). it;}at:t:H:l r-i:.,bbit. loop model to determine the 

wtlRra bact~ria whicl1 invade 

evoke fluid secretion~ arld the obser'vatiofl suggested ttlat mucos~l 

if'lV~5ion rn;"i):' b(~ ;) {,H-~r:(~Sk1cH"Y factnr for' ird:e~i:inal fll.\id loss in 

5al mOf1(~ll osi s .. (1982) indicated 

that both enterotoxigenicity, and il1vBsivBr,ess could playa vital 

role in the pi;;/chDgenS) t:~ C)f QE!!.mgD~!.!.g diart"'l1c}8a" 

2. 4. §!::§[lb.Y.l_9!;Q!~~;1,. 

Staphylococci arB Gram'-pDsi~ive co~ci in pairs, tetrads or 

The cells show var·iation irl sizm ar\d Gr·~m-po~itivity" 

Clewnbi c 

and facultatively anaerol)ic~ catalase posi·tive~ o):idase negative, 

and attack sugars by fermentation 1974) • 

animals, and hsalthy human carriero. Although tile main species 

of fTlG-dic:al imptJrt~nc:e i s §J;.@gb.1'!.Q~9S~~~1 §bH::~g§,othp.r snecie!S such 

as Q~~~~b.~1.8SQ~~!:!~ ~rL,t~~@r:wiQi~~, c."l.nd §t.f~n!}:ilQS9E~.£~§ §.~p-r.Q!2b:it.! s.'==!§ 

have also been implicated ill causll1g dissafiB (Brmcklnridges ~nd 

BE'rgdoll, 1971; CheesbroLl9h, 1984). 

111gBstion of the 

toxins pro~uc8d in foods loads to staphyJoYnterntoxicosis or 

gastroenteritis (Fr~2isr, 1967; MosRal, 1977). The enterotoxin 

is so powerful in it~s effect on man and causes nausea, 

vomitinq .,nc] diar'Thneo< wi.thin 2 .. 3 !lOUI'"'' of ingestion (Girswold, 

1950; Frazier, 1967; MOSSQ1, 1977)" According to ~Iossel (1977), 
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" <, 

all pclYP8ptida ct'Bins, and show a v8ry tligh degrea of 

1 <J76; Moss8 I " 1 '17'7> • Al though nt)t ",11 

staphylococcal L1f [wodut: i n9 5uch 

entarotoxins, the abovH workers indicate that approximately 80 

the capi.lcity of fcwming on!:? Dr mon~ staphylc)en'..:erotm:ins. 

Staphylococcal flnter-ntm:ins h<we bf2en i"olated fr-om var'ioLIS 

clinical spmcimens (Melconian !t ~!., 198~1) • They he,ve been 

fr)od stu1'1't~, and milk (Wifmeke, 1974; Reali, 1982; Sharp, 1989). 

Staphyl tJcoc:t:", 1 'F DDd··bDI"fH~ gastro.~ntel· i tis, has been documrcmted in 

mBny parts of the world. Earlier stUdies in the United St",tea 

(Feig, 1950) GIl0l1ed th .. t, 80 pel- cwrt o'f till repDrted b"ctGH"ial 

to ntapliylococcr.\) 

enterotGxin. Holmberg and Blake (1984) "mviewed all outbreaks in 

the United States for thE period 1977 through 1981, and the work 

indicated that thmra wera 131 staphylococcal food-borne outbr'eaks 

which affected 7,126 parsons. These i n'<Jt:1sti gator-s and othei"'s 

(Girswold, 1950; Mando-Khot §t !~., 1983) havm elucid .. tad that 

poor hygiene of food'-

handlers, contributed a mujor part to the outbreaks. 

rural area of KmnYD and fOlAnd that 12 per cent of the di~hern 



at lGv81a above the thn<shol 

of acceptability. 

Acconli [\0 to Mnym- (1953) tI18 mep"B 'fir1dil1Q of 

enterotoxin producing strains of staphylococci is not sufficient 

ttl c:aU58 thE- "r-oDd poi ::ioni ng., "fhe viable COU'1t of staphylococci 

in the examined Food is eBsential. Appreciable levels of 

untarotoxinB are produced only after a conBiderabl~ growth of the 

Many invent i gaton; (Fnlz i er-, 1967; WHO, 1976; 
5 C] 

Mandakhot It §!.,1982) indicated that a population of 10 to 10 

pmr milliliter or gram of food must be attainad to produce 

appreciable quantities 0 jroto}~ in .. 
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~lATt'::H r AU3 AN)) METHODS 

1. ~~\~:i~Et§ 

A tCltal c'f ::'~44 bi:.\i-.Ji{.?!.:1 who w~)rE~ or'ought to five clinics \~tH-1 

two hospitals in Addis Abmba, werD included in ~he study fr'om 

January 1989 to l~ovemher' 1989~ 

brought for clini~Al check-up Bn~ routinE JmmunizDtion. The 

criteria for selecting the babis. for the study werel 

1. Bottle-feoding babiea, 

2. PtJsseE;r;ion of the bt)'l:tles; by the m()ttH:::r·~. at t.hl-:l' 

time f)f the t)D~pital or clil1ic yj,~it, 

3~ The pr-esence of adequate ,volume of feeds in tt18 

feeding bottles, 

4. Ttle willingness of the nursing mother to respond to 

tile Ql18stionrlair"e and give samples na8dsd for the 

s:'c udy ~ 

The mothmrs werp intervi8wpd in tilB waiting rooms of tile 

hrJ!';pit,:;ls/r:.linics and quer>tinnni.lil"Ii!" ~venl filled hy t!H: nLlthor'. 

l'he qLlGmtieJnnain? LIg',ed in thf'; study is G8en in the ApPfmdi}: 

SF-:?cti on. 

::. g9.!J_@Ett9[! ~QQ E:r:.Q~tf.§§!.!.19. Q£. ~1d.f:~EtmI2D§ 

2. 1 Qgt.tl.€:: C;9.D.!.ml!~2 

About 

transferred into starile 5Cr"eW capped containers~ The Gamples 

wm-e then tri.VH:;portlc1d to the laboratur'y wi thin 1-2 hours time, 
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Tht~ ~'V[1fi:'Ot-~ timr,;;< bl?tvH?81"1 collection Clf ti)[? b(jttlF)"·f~Dnt.b'nt.f; e~nci 

pV"nCl:5sing W{;i.~ :;~ h{)L\l"H~ The s8mplt~s !;.JelnQ kept ir-, 8. !'-f.?ft~iget-L'\to~· 

o 
at 4 C until procassii.g. The refrigerated Bamples were brought 

t.o rCll1m t.p.mpm~atL\Y·e bafon') inocul£ltion into cliff.,\"'nt. medi a. ThG 

bot.tle ." contents wen~ serially diluted up to 10, for £lerobir: 

plate l:ount using normal ~i"liIl8 ;!,olution Wanw£ll-t, J.')B3). Ttl.m ," 

volume of 1011 {)i: ~1ach ~;eri",l dilution w"-s pipetted i.nto 5te\'"i10 

Bnd tryptone glucose extract 8gar prepared from 

Difr:o in\)ret!ic~nts (JSot1, 1976) was poured on to the culture 

pi at.t'G. 

qently. The 

and i ncubai:ed 

ag~r was allowed to solidify at room 1:emp~ratures, 
o 

aen:lbically at. 37 C fot- 48·--:12 11O~\r5. 

MacConkey, S~lmcnella 

Shigol1a, Xylose lysine deoxycholate (XLD), Mannitol galt., and 

with the bettIe _. contents using sterile pasteur pipettes. This 

was for isclation of enteric pathogens. Thfi c\.\lt.~\rf~ plates wtare 
c 

the samples were removed with sterile pi pettus From the original 

samples and passed into lactose broth as suggested by 180M 11~76) 

into Tryptone - Soya Ymast broth CTSY) for enrichment of other 

pathogent;. Aftw- an over night :\nc\.\b<~ti[)n,2.~) mI. of the pt-e-
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FiT!) . Thi !; w; .. us for the 1'·eC:OVf::?r'y ()f §[~!.m~~D.~tt£ in hr~t'?\t t:t,., !~att::cI 
0 

foods. Th(" hr-nth c:ul tUi"{£'H1 wer"e incubat.ed <It 3"7 C fOI" 4(3--72 

loculated into the primary isolation media indicated above in the 

dir-act cultur-e pr-ocedur-e. 

In addition to sampling bottle-contents, taats of each 

dipPE"!d into nutr" t I'mt. bY"nth. These ",,)ere c:~t~r' i Hd to ttlE? 
0 

1 i.\bOr-<~toi"y alon'J wi" th oth£~I'" specimens ar'Jd kept at 4 C in the 

i'" l~fr i ger ;~·;;tor· until proc:p.e",5~ n9. The t:ul tUt·~ media and thf! 

bacter-iologtcal techni~JRs employod for processing t.he teat.-Dwabs 

t.hat "the 1:p'",t'""swab'5 aftm" diY"eet inm:ulaU"on of the pr-imBr"y 

isolation media, wer-e left dipped in tha or-l0inal nutrient hroth 
C) 

and incubated for an OYBr night at 37 C. About 2011 volume of 

imrJ TS,( broth ent"ichrnents. Hie? enr-i chmont cui t'_lr"es wer-e tn;<nted 

Aft~r 48-72 hourg of 

incubation tne enrichmant cultUr-2B ware 5ub-cultur-ed 

MaCconkey, Snlmonella-·Shigalla, MAnnitol 5alt, Gnd Blood agars, 
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salected for the study. 

Thp pd.mawy 1£;01a1:10n mediia us(~d fDr CLt1tu;ring ttH, fee,,1 samp1eE 

primary cL\lture media, 

(Iascr i bed Edwal"d 

of pi.-\t.hogen!'~ .. 

A·ft.Hr i.OO(7U) «ti[m of the 

thf, ricx:t",l"'swabs ',~e~'f~ i.mmElr·'mrJ 
o 

and Ewing (1972). Then, 

in 

cO\.\l1tod wi til the "<i d of colony counter' aqui pped vii th a gui Ijr~ 

Plat&. with 30-300 c01nnim& 

ware salected and eountnd, «nel then th0 count per m1 fD~ D«C~ 

rlilutiDn W;)S multipl.ied by th,; rli.lutiol1 tt[omL 

morphologic.ally and on the basi!::. 0'(- {·{:.n-ment~tion reaction c:.~s 

lactose fermenting or nOll-lactose fermenting colmlies. 
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nn Bl or-)rl 2-.q(~r· ~\1.~:'~ ob;,;nY'vecl c:\f1(j d ~ f f (~i'·nnt. i at pej 

i:H)aj" W:lH idmntifjecJ ('~S mi~nnitt)J. fl:~I"'fW2I1ti.ng or' non-mi:1nnitol 

fer-rnentil1\j crJlunim". 

{} 

This was j,nC:l\b,~tGd r.<t. ~17 C ,for::: to 4 hour's until gr'owth was 

ascertained by turbidity. Tha broth was then used to inoCUlate 

the .:,tBndar'd set o{, b:i.o--c,hl<mi,c:al testing maclia. Tht:? biochemical 

testing media illclutied: Kliglar iron agor , lyeinu iron agar, 

motility medium, Simmon'g citrate, glllcmm peptol1G water', 

agar slant, and othor ~8dla described by Edward and Ewing (1972'. 

All the biochemical tubes under test were examined 

o 
Those bacteria which fully 

th8 reBpeetivB antisera Ilbtail1ed from Difeo laboratories. 
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Threw to four lactose fermenting gL c9li liks colonies 

war"s ptcked from MacConkey agar, and each colony was inoculated 

irlto a 3 ml ntJtrient broth witt) tll~ use of a st8rile straight 
o 

win" loop. This W,jS incubated at ::.0 C for" 2""-4 hQur"s am! gr"owth was 

acertalnad by turbidity of the culture media. 

culture was uand to inoculate the standard bioctlsmical testing 

media de~cril)ad in Section 3~1 dbove~ Organisms that conformed 

blood agar for serological testing. Colonies from blood agar 

were tested by slide aogiutiriotion technique uBing polyvalent g~ 

Those givil19 positive r~sults with the polyvalef1t 

The antiaori.'. wore obt.aint!d ;'rom Difc:o 1 abcw"attJl"ies. 

3.3" 

and of 

gl9nus:. m- species lOVEI. Gram positive bacteria ~UCtl as 

with 

df:sCTi bed by Cowa.) onel Stefll (1974). 
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",rot i m1 (xo!:d. ,d. of or 

~!., (196(,) Wlwn wnpl oyed" Antimicrobial diyc& produ~md by 

(:,'>0 meg), gentamicin (10 ml.~9)' stn~ptomyr.:in (10 mr:g), polymi>:in 

B(300 m<.g) ('~~3+ 1 .25 

chloramphenicole (30 meg), vancomycin (30 meg) erythromycin (15 

10(:9), clillrJafOyGin (2 mC<j) , pel1ir.:i 11 tn (10 tlTiit) , ~1t.tl fad i i;-,i! i. nE) 

(250 me 9) , and methicillin (5 meg), 

groWl) in tryptol18 soya yeast broth, Bnd Mulla~-Hlntor) agar platas 

were 5w~bbE~ with the bacterial culturGB from tho tryptone Raya 

t'"'~tino EPEC '.'las rJ..,t:<ld on ·/:tw r:ul\:un, pl,.d:m; with tht) odd of .,n 

at.!tnmclti c di "pen5{Or CB13U, Thtl eu) hu'(, pi ,,,t~~s W!2i"/',1 i nC:L!batE1r.1 Elt 
o 

37 t: for 24 hDYr~. Thy zone of Inhibition was mea~ur8d in 

millirn0ter' 1.!Hing '-, g,",~dL!att?d calipm', Tlw !3iz.,;, of inhibit.ion 

interpreted as ~ensitive, intRrmodinte, Hnd 

The lntermadiata strains were inc:luded with the 

quality contrel of the test. 
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fnr Ba'ta-lactamas~ productiDn~ Ct~'fina~}(~ stl"ip5 (BBL) WE?I"f~ t\s(;)d 

for detection of BBta-l~ctam~B0 prDducing §t!~DIY[~Y!. The Btrill 

waa pla~ed en a microscopo slide and moist.nd witt' • drop of 

(Ii st ill ad \;t.'31" i1 n watow. 

Positive 

rEli:H:t.i on was ",cel"tai ned by dl?Yfll nprn(~nt of I" (2("J eel pur nn ttw; arm" 

whara the culture was appliod, in about 5 

rataining the yellow cQlor of the cafinass strip. 

N.B * Il!t:.g 
H ATCC 

-, tni cr' Dgr' i'\m 
~ Amt~it'i{'~L'\n type t:ultl..ti"(:1 ct)11r."c:tiof1 



F~ESlJL.T8 

A tot~l of 2~9 mothers W0r~ ir)tev"viewed in an uleven months 

(;Janu<:<ry'- NQvl~mt)(?y" 1989) ,;tu(ly period. Of these, 244 (97.9%) 

respm1tllDd to q\.I8!;tiorl5 pOBrld in till'? qlll?5tionnail"8 ,md py"oviderJ 

si:lmplml of· bottle ". contrmtt; fOY" be\l:t'.;riologice11 iMlalY!5if;. In 

adrJJ.t i OI"l , stool samplms wer£~ cQllrilcted -fr'om the in·fL~nts foy· 

nece~s~ry bacteriological analysis. 

TBbie 1 shows the educational ati:ltuB Qf the mother •• It can 

be SGen from th,,; Table thi.~t. 233 (<]~'j.5/.) lfIot.hm"s had at. l"",st a 

primi:lry school education,and only 11(4.5%) werE illiterat.e. Table 

2 shows the o~cupationa] stat.us of tllB motherB. Only 68(27.9%) 

were? gover"nment employees, while 158 (b4,7:~) wer'!?) IK.u.-,ewivcs. 

Out. of 244 motherB, 242 (9'~. 1 'I.) i ndi c<lted th<lt. tl1rN get water" f,"om 

momt af th ••• mDth~rA oHpl.ln~d th~t th~y ~cllect watwr frem cut­

door pipeR either nDigh~ours' Dr mUI1icipal posta at some rliRtancB 

from their houses. 

Table 3 shows the types of food in bottl0s usually given to 

th8 babies. Of the total mottlers, 151 (61.9%) feed their babies 

with cow's mille, ~nd tl,e remaining 93 (38.1%) fmed with dlfferant 

food types listeri in the l',:.blc.'. (Ul the mothrors inrlicOIted 



Tabhl l Educational Background of Nursing Mothers 

t..~lYt31 of [r.IL!t:<1t i on number of mottv]rs 

Illitel""i:lte 11 4 l.";." .,..1 

PI-i mary BchDOl 118 40.4 
(grade-s 1--6) 

S<'lcond.;try School 36 14.8 
(grades 7--.\ 1) 

th 
12 81''' L-\Lih~ and above 79 ~32 ~ 4 

Tot.al 244 100 

rabID 2. Occupational Status of MotherB 

Occupation 

GovernmRnt employee 68 27.9 

Private employee 18 7.4 

HOI.t50 .- wi fe 158 64.7 

Total 24il 100 
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Typo of Battle - ccntentm An~IY~Dd 

Bottle - contant 

Car"rial bllmci 

Commercial milk powdar' 

~1i Hhwe of em''''L\1 r.; and 
c::OW'~ milk 

Others (tea, wRt.r, etc) 

Tot.al 

Num!Jf2r" 

1 ~il 

17 

28 

244 

* - Dehydrated canned milll powder 

61 ."J 

6.9 

1 ~ .• 5 

6.1 

100 

** = Frssh or paBteurizad milk bought from local market 
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tl,.t they prepar8 infatlt foods by boiling and the length pf tima 

that 1nf~nt foods 01"9 usually lcmmpt a'fter pr~~,aration in sllDwn il~ 

Tablfl 4. A total of 207(04.8%) of the mothers keep feeds for 

shows the method of handling tera of t.he 

bot.tles and teats. 

mothers boil, 35 (14.3%) soak in hot water and 1817.3%) wash the 

ThE;' frequency 01' 

o\.\t of 244 

mothers, 17~(73.3%) wash tl,e feeding uten811& oncp or twice 

within 24 hours. Then.:> if'; no significant ast.;m:il~tiCln bet',.'r;",,, the 

methods of hMltll i ng GII"a of bllt t I UtO, and the edut:ati Dnal 1 evel Df 
'1 
.L 

mDthers (X test, P > 0.05). 

111m ag. group a+ thB hcttlm- fad bahia. itl tho ~tudy 1m 

shown in J"igun~.I.. The babies Bg0 rangfld from less than 4 

months to graatar than 24 montha. Out of the 244 bubies, 62(25%) 

had diarrhoeal problema, and were dlagnosBd by phYBlciana to have 

The remaining 182(74.6) irlcludad habiRs 

VIi th different other complaints, and those attending the 

hospitals/clinic. for routine immunization or check-'up. Of Uw 

babies with gastro~rlter'itis 22(35.5%) t~ere in the age group 

betwe~m 5 ",nd 5C>(27.5%) bi~bj es 

gastr"08ntev"itie were in thA sam& age group as above. 



Tabla 4 Educational Status of Mothers Versus Duration of 

Feads Kept f~om Preparation Until Consumption 

til 
Lengttl of Illiterate Primary Secondary 12 and Tot.al 
time (hours) Scheol School ab8ve 

Let.;s 
than 1 

4 -. 6 

). 6 

o 

o 

" •. 

9 

No. 'l. 

3 .. 4 

o 

18.2 6 5.1 

81. D 102 

'l. 

1 2.8 3.8 

2 5.b 8 10.8 

3 8.3 

30 0 ·< -.,. 
~ ...... '-' 

ND. 

16 

13 

207 

./ 

" 

3 .. 2 

6.5 

84.0 

Total 11 100.0 118 100.0 79 100.0 244 100.0 
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,5 
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fA 
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Age group (months) 
F~g.l Age - group of bottle -:fedbabj.es in the study 

,. Percentage:is out of 62 babies '«:i:th 
gastroenteritis. and 182 l'1on-gastroellteri tis ·cases 

-3)-

25-29 

1& m-;: Gastroe.''ltm::i:tis ease 
No:n-g-as-'".xoe:n+e'>"i"'-i's 



2~ ~~cteriolooicsl An~lygia of a~mpl~m 

A tnt~l of 549 samples, whit:l, i,~clud~~ 244 bot1:1e ~- c:ontentG~ 

244 r'ectal - swabs, alld 61 t~at .- swabs were collocted and 

bD~tarial species isolated from different bottle - contents. As 

it can be seen from the Table, 270 bactnrial strains were 

isolated from a total of 244 samples of bottle - contents. Tho 

highest bQ~teri~l yi8lds were obtained from cereal samples. A 

samples of c~reBl blends (152.9% yi~ld). Cow's milk samples 

yiBlded 165 difFerent b~ct.rial strains. 80me samples of the 

bottla·'cont.nts yialdmd more thall one bacterial specira. Of the 

270 buc1:erial isolates, col i.' -.-~.~- , 

enteropathogenic ~L EQ1L IEPEe). Five of thm EPEe were detected 

from cow'. milk sBmplus, and ttl. remAining 4 were Isolated from 

samples of commercia! powder milk. Thm serDtype. qf EPEe 

(14) , 028:1< 7 " 
~. (F.t 18), and 055) ~~ 59 (35) • of thpSEl 

wora also IBclatad from re~taJ .. swab cultureG. 

Serotypes, 01141K 90 IB-·) , and 0551K 59 (D 5) ware detectnd only 

from bottlm -. contents (Table 8). 



T~ble 7. Bactarial laolatm~ from Diffarent Bamplss of 

Bottle - Contantm. 

"' .• ¥~.,,~ _, _ ...... _~ •• _, ..•.. ___ ', ." •• m~.~ .• _. _~ __ ~~ ~ •.•• __ .,.~ ,_~"_~,,,.~-._~,r_~ .• _ •• ___ ._. __ .......... ~._. __ ., '" L •• ~._. ____ ..... ___ , _ •••• , •••• _ ~.' 

Entt',"npatho'Jeni c E. col i 
--. ".~ .... ~.-~ 

E. coli type I 
-._. -.~-~-,~~ 

Oth~r E. coli*** 
..... -0 __ ..... 

8h~gella f I e>(neri 
~~-.-.- ... ~-- .. _·~_ •• G ___ ~_.~ .... 

St«phylococCU5 rJurl?L\S 
.-..... -----~ ... -.~ ... -... , .... ~~ -.. -~.,-~--.~ 
B«cilluG spp. 
~'--'-~-'~-'-'-~ 

Enterobacter- spp. 
'- ... -., ~ -, ~. -,.,.~ -.... ~ ... -
C1 trobactet" spp. 
• .. ___ ••• .. M ..... _· ... '_ ..... _ 

KI ebsi £>11 a app. 
~~ ........ ~-~.-~ ........ ~ 
PrDtew:> spp. 
-.-~-.-- .... 
At:i nettlb">1cter spp. 
, ...... --.--.... -.~ .. -~ .. " .... 
Psel.ldof!tonas spp. 
....... _O-~ •• -, •• ,.~ ••• , •••• ,,"' 

Stl'-eptococcus !?-pp~ 
_.~ .. __ ••. -__ • __ ~ ___ ~ r.v_.·_ 

OthElI" Or-g~ni sms; 
(Yeasts, unidentified 
spp) 

:;< Commercial powder milk 

Typm of buttla - cDnt9nts 

Cow's milk 
( 15), ) 

No % 

"" " 3~O 

30 18.8 

5 3~ () 

1 0.01 

~ 
,J 3.0 

6 :3~ b 

29 17.1> 

,.>~ 
'/~d '.~5~ 5 

~55 21. 1 

2 1" 2 

1~ 7 ., ." 

" /.. 1 .. 2 

4 2.4 

4 ~L. 4 

165 100 

NrJ 'l. 

4 11. 4 

4 II .4 

(> (> 

0 (> 

1 2,,8 

(> 0 

12 34.2 

1 2 .. 8 

6 17. 1 

lJ 0 

3 H.5 

2 5.7 

1 2.8 

~ 2.8 

35 100 

••• Biochemically conform to g& £91i ch",racteristic 
but do net aggultinate EPEC antisera 

No 

0 

5 

1 

I) 

1 

0 

)1 

., 
-<-

1 

0 

1 

0 

.., 
-~ 

2 

26 

Cen"", 1 
(7) ., 

" 
0 

1~). '2 

~:... 8 

0 

3~8 

0 

4"-' '7 ,s.. ~ ,_, 

7.6 

3~8 

C> 

3~8 

(l 

7.6 

7.6 

100 



Type of Bottl(~-·cQr1tent 

Entm"opattlogEmic E. cDl i 

E. co:t ~ t.YPl~ X 

Oth('?r E. coli ** 
Shigella flexnari 

Staphylococ~us aurmus 

CI t.robii1cter· GPI', 

Pr'otnus spp. 

Streptol:{,)Ct:LIS spp. 

Othl.~r Dt'"gi:\ni sm~5 
(ye.stD, unidBntifieM 
spp. <1tc:) 

Tot",l 

COW't; mi 1 k 
~. ,:01"£.",,1 (28) 

No 'l. 

o o 

17.8 

10,7 

o 

1 3.5 

o 

7 25 

10.7 

6 21.4 

(I o 

1 

o 

7.1 

o o 

213 100 

** = tea, water, oral r~lydrat.ion solution etc. 
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OttlC-lI'S%* (15) 
No 'X 

o o 

1 6.3 

(> o 

o 

1 6.3 

o o 

7 43.8 

o 

12. t) 

1 6.3 

1 6.3 

o o 

o o 

3 18.0 

16 100 



.--.~ •• ~.--.~ .... ~ •••• ~ .. -••••• ,- •••• -.~- ...... _.,--.... _, .•• , ••••• ,~ ..... --,-.-- .~ ••• ,_ •• - "~ •••• - ~ ._ •• ' _ ••••••• -.-- ••• '"'~~-''''' , •• " •••• --, ••• ""."" •• , ""._--, « ..... ,~. 

9 3.-;3 

E. col i typG1 I II C-' ,J lb.7 

Otl1",y'S E. col i 9 3,3 

Shigallm flRxneri 1 <O~Ol 

StaphyltJCOCCllS aurmua 

Bi.\ci11Lls spp. 2.2 

Enterobmcter app. 24,,4 

Citrubactor epp. 11. 5 

50 18.5 

1.1 

Ac i net obClctRr spp. 18 6.6 

Psmudomonas spp. 4 1.4 

Streptococcus app. 

Dtl1er organi "inS 10 
(yeasts, unidentified speciRs) 

Total 270 101) 



Different Bpecimene 

I t·~nl a t GH~ .r- r-Clfn 

I~et:t;;.,l -. Sl-'uab!:.; 

8m- ot 'lpe£; nL\mb.~l'· 'l. 
...... __ ., .. -~ ....... --.~.-~-.--. .. ~.- ....... ~ .. -.~-... -... - .. - "-' .. -.... ~-.- ... ~ 

0127:K 63 W 8) 3 l~). 0 

0126:K 71 (8 16) 3 13.0 

0125: 1-( 70 ( ,I 15) :2 fJ.7 

0124:K 72 (8 17) 1 4, :5 

0118~K [,7 (B 12) ~~ 13,,0 

O.t11:K f58 (B 4) ~~ 1~~" (> 

044 ~ ~~ 74 ..., 
<. B.7 

02b: 1< bO (!) 6) 1 'L3 

0119:K 69([< lin 1 4 .. :::.~ 

028: 1< 73 (8 18) 2 8,7 

()78: ~~ 80 m l. 4. ::~ 

018: 1< 77 (B 21) 1 4.3 

01 tIl' K 90 (B 0 (I 

055:K 59(B 5) 0 0 

Tot.al 23 100 

38 

lut)l atet~ from 
Bettlm - contents 

[iLllnbDI- 'l. Noc 'l. 
-, ... ~ ... ~-.-.~ .. -,-.-.~ ... -, .. ~."-- .. ~.-.,,. '-'-"'-'~"'-~~""'-'-

1 11. 1 4 1 " L. 1 

1 1 L 1 4 12,. 1 

1 11 • .l 3 <J 

(I 0 1 ~.:\ 

0 0 
..,. 
._' 9 

0 0 3 9 

0 0 2 b 

0 (I 1 3 

1 11. 1. " 6 .~ 

..., 
<- 22.2 4 12 .. 1 

0 0 1 3 

1 11. 1 2 6 

1 11. 1 1 3 

1 11. 1 1 3 

<1 100 100 



~y[~~~§ ~Ut15titut~d 9(3~3 X) of the tot~l bart81~inl i~.olat~~~ 0+ 

tilE' <] §t:~g.tl ~~.n::~2~~§ i!f,olB:tes, 5 (55 .. tJI..) Vlf~I"e rJetect8d °fr'o(f: c:ow:Os 

milk and tlw froofn 

bottle cDntents. or ~!~[!g species wore 

detected in any of the bottle .. centent sampleD. Th(-i rt~mt:~ining 

9t"0l.tp o·f bl:\ct8r'it~1 i\!\oIBte" Wf)re pr"I'.>fJomino\l,'cly th<-) f:oli -ft:wm qr"DLtp 

whic:h inclLtCjc~d, 5!1!:.f.![9Rf!S:\:.g[ spp., 66 (24. II %), ISl§!:w~.§l!.l.~?: spp" 

50(18.5%), and ~!:!;r9~~st![ opp. 31(11.5%). Other bacterinl 

ani y ir1ft"mqu~;ntJ y. 

laolatad fr,lm only one sample of bettie - content (Table 7). 

Table 9 present. data on bacterial isolatea during different 

sea~.;on~ ... " of thE-:) ye~r. As it can be seen from thin Tabla, the 

isolation rate o'F tt,e diffel-ent bactoriAl strains app~ared to t)~ 

hi. qher .in thl) ri.liny season tI","~r1 i.n thFl dt'"y season. Of t.h .. , 

samples collacted during t.he ra1tly aRaBon (June-O~tDber), 614.7%) 

yi el ded EPEe, Th£l corresponding yield of EPEe ·from 5'.\fliples 

collected during the dry S8aGOn (Novgmber-Aprll) wa& only 3 

(2.6%). §t§~b gY[QY§ was isolated ft'"om 7 (5.4%) of the total 

samples coller:ted durin9 the ri~iny seC\~;ons, and 2 (1.7%) 0'[- the 

dry ~~eason. Bimi lilr"l y, !Slm!2~1!.§~!.~ spp. and SQ~~§r..2R~Et~r.. spp. 

wnre isolated in higher ratE during the rainy sea Bon than the dry 

seaf.ion. 



Table 9. 8e~scnal Isolates from Peedin; Bottle - contents 

Bacterial isolate 

st,:?'ph. aUjr t9US 
-,~.-~.~~- - .... ----
Shigella $PP· 
.~

 ___ ~ ••••• _o-•• _ 

Enterobac:ter spp. 
... ~-.-,- .-.~~-- .•. -<-. 
Enteropathogenic 
E. coli 

E. CT,1 i t.ype I 

Ci trlJbactel" spp" 
_. ~_._ ,~~""'<L, __ • __ • 

Klebsiella spp. 
__ . __ .... ~~ .... _._.h. 

Other.; ** 

Tot",l 

Dr-y se~HDn 
(November - April) 

N* '" 115 

No. 

.., 
"- 1.7 

0 (> 

11 (~. t-j 

" 2.6 '.:-

15 .t3~O 

17 11\,,8 

1 '" d 13.0 

45 39w 1 

108 100 

* Number of sampl& ansly.ad 

F~~'d ny S8i:'SOn 

(JW1w ... Or:tobtor) 

N C" 129 

No. 

7 5.4 

1. (l,01 

tNt:.' 
::JJ 42.6 

(, 11.7 

29 ..,~ '" ~_ .. -:.. \..J 

ill 10.D 

35 27.1 

l5 11.6 

16Z 100 

** Others = Norl coliform group Q·r bacteria listed in Table 7 

4(> 



Tht~ 

SE?Li£~Qn was l~~~:j '% (1({2./129) , anti 9~·~.? ~I" (108/115) in the rlt'Y SeilHOr", 

(Tablr;· 9). The asr,;oc i nt. ion bet.I'm«n i Hl1l <.It. i ()n fr eqLIEmt:y of 

I.H f f E?nnn t bacteria <.Ind seBsons ill which the samples were 

r.:ol.lectp.d apP"?i:<n; to be ~.;tat.ist.iL:ally significant 

0.01 ) 

'1 
.~ 

<>: teo:-;t, P( 

Figur~ 2 shows total bacterial count per ml of samplas. Of 

tll!l tot.i~l samples nf bottle contents, 
6 

14'1(59%) h<.\rbnuretl morB 

than 10 colonien of hacteria per ml of sample. Cereal samples 

or mixed preparat.ion of r.:erBals and cow's milk appeared to be 
6 

grossly contaminatEd. 13actel~ial counts great2r than 10 coloniQs 

pFJr ml of "amp]'~ wp.n~ olot",' fH?d from 11 (64.7%) ,;;,nd 18 (64.3:0 o{ 

and mi 1 k samples 

SimilMrly, 88(58.3%) ()f C0W'S milk <.Ind 16(48.5%) 

of commRn:ial mi I k pow1er CCJunts 
6 

greater than 10 colonie~ of bacteria pAr ml of sample (Ta~le 

10). Tho association betwmen the type of bottle - contents and 

count p~r ml of .mapl~z is not 
2 

significant ex test, P) 0.05). 

Total bacterial count versus methnd of handling care of 

feeding bottles is shown in 'rable 11. 

41 



T~blo 10. B~cteri~l Count per ml of Bottle ~ contanta 

8'1CtOI' i al 
cCi\mt/ml. 

< 10 
4 

2){10 "-
5 

~ 
d 

2>: 10 _. 
(, 

10 
6 

> 10 

Type of bottle - contonts 

CCJw's 
milk 

NCJ 

11 

% 

16,6 

CCJmm. powdt'lr 
milk 

No 

6.1 

15 .. 2 

27 17.9 10 ~so" 3 

88 ~j8. 3 16 1}81! f:i 

Ce~~(-);,;\ 1 Cer~ e;;..l 0{­

Ci,WJ:> ~:. 'mi 1 k 

NCJ 

o o (> 2 

., 

.'. 7. 1 1 " .<. 11.8 

4 23,,5 8 28.6 (, 

11 64.7 18 64 .. 3 (-,. 

13.3 

6.7 

40.0 

40.0 

TCJtal 151 1')0 33 100 17 100 28 100 15 100 

* athDr c tea, water, atc 

42 
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Table 11 

RaJ1\1f.) of 
Bactel"i a1 
count/ml. 

2 4 
10 .- 10 

4 
;~}! 10 - 1(, 

b 
>1>: 10 

Total 

* .-

(; 

Bacterial Count Versus Method of HandlinQ Care of 
Bottles 

lietho(j of handling cal-e *** 
Boilinq Soaking * ~)ashing ** 

No. % No~ I. No. I.. 

39 20.4 8 L2.8 1 5~9 

38 1.9.8 \"" . " 37.1 9 50.0 

114 ~59" 7 14 40,0 8 44.0 

1 '>'1 100 100 10 100 

SOQking in hot water 

** _. 

*** --
Washing with unboiled water and soap 
In·fnr·matipl1 obtained by int.ll,rvi((>wing 
duration of trmatmant, temperature, etc 

mot.het- ~; and 
are not kno\~n. 



count most. 

14140.0%) soaked in hot water, anti 8144.0;0 
(, 

w~sh,?d in unboi l£?d I'Jater' ",Dei soap, conti:\J.1H1d t:oLmts more tt1an 10 

bacterial colonie5 per ml of samples. Thera is no sigllificant 

the vsricum method of handling care of feeding bottles, used in 
2 

the studiGd population IX bwt, P> 0.(5). 

bacter'ial cQLmts per- ml of samples in differunt ~ea80n5) It 

appears that the bacterial load per- ml of B~mpleB in thR rainy 

months of ~he year are slightly higher than the load in the dry 

months. For instance ,,11 th(~ ct1unt~; r-l?(~or-<.Jed fn:lm samples 
6 

in the months of January and Fabruary wers 10 

c()lm1ir~s per rn~. lOr' bp.IOl~, wll£~l-eas in t.he mrmtl1s of JunE' and 

,1uly 1402.0%), <.1nrj 25121.4%) (.).;. all s~mpillis an,'"lys<?(j 
(, 

r-espectively, haM bacterial counts greater than LO colonies per 

mIlO o{- filnmp18$ .. 

irl tht~ Ci..~SO of bl)t:tlt~ _.' contents:, thf'.:l most -r-r"equant isolat.s£ frtltn 

te~t 

Figure 4 compares 

bm:ter'ia1 i ,,01211:"'5 cle1:p-cted 'From bot.tle··cQnten~:s and samplf-1s of 

t~at"~swf3.b6. 

4',. 
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Table 12. B~cterlal Isolates from Teat - Swab Samples 

_. ~-~ •... - ... _ •.. --_', - ~ .... ". - ~~ ••..•.. -.- .. -._--... -...... ~ ......•••• ~ ._,_ -..... , .. , ._ ... ~ ,. ", ... ~ .. ,.<.".~ .. _'_,-_. __ ,. _. ,_ 'h •• _ ••••••• " ._,, ____ • ~~_ • ____ ••• _, 

Bacterial isolatsB 

--_." -.-~.,-- .•• -.-.-~-.~~.-.~ •.• -.-~- '-'.~'; .- .... ~.~ .• -.~ ...... -.... ___ .,. '_~~"'_"'r ,._ •.•• ,,' _ .' .• _ ..•• ~ ~,. __ •.•• _ •. __ •. _~_ .•. ~~_ •. _ ._._~._ .•••. _ 

F.ntm·opathogcmic E.coli 1 1,,2 

E. col i 7 8.4 

Other E. (:01 i :;: 5 h.O 

Enterobacter Epp. 20 24 .. 0 

Kl ebsi ell c\ epp. 10 12~O 

Citrobacter spp. 11 13 .. 2 

Shigella dysenteriae ., 
.~. 2. q 

Staphylococcus aureun 10 12.0 

Bacil\us spp. 1 1.2 

Acinetobactnr spp. 10 12.0 

Streptococcus 5[1[1. .[ 1" 2 

., 
/.. 2 .. 4 

Ot.hers *:« 3 .• I 
.,::. It \j 

Total 8 _< 
'.' 100 

* ... Bioc:htamically S'- £QLi. but n<,;>ga-Uve with imtisera feW' EPCe 

** a Yeasts, and unidentified bacterial species. 

47 



3:.. 
. ~ ... 
In .. 

" -

3:' ,.,J .. 

"' .. ~~,: 

" 
~ ~:fJ: 
~ 

e 
r I 
e 15 --"---------1 
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:n 2:3 
"1 

5 

-u 
1 

,., 
i!: 3- 4 '5 6 , a 9 

~acteria1 isolates 

_1S01t:ttes L"'01n bome 
co~ts 

~ Iso'itrtes ire:m 'teai­
Sw-al:lS-

;PiS, .. ~ l3t1:cta:nal tIDolatl&£ Uom ~tt10 
cO!l.tGnts tttld 'Wa!:~ 

Ii:} 

E?SC 2. Shig~lla spp., 3. ~au-~us 4. l:i2l.cil~us spp.. S. Ente::robactar S!?p., 
8. Ac:inetobacterspp.. 9. =eptoeo= spp •• kle:bsiel:t-::l! ""pp., 7 _ Ci trcl>acter $Pp •• 

Others IPse:::do;-.onas, l?ro'tellS. etc} 

... - P=centage :is out: of 270 total 
t.eat-sw~. 

iso1.ates fox bottle-eon't.er;.ts, and C,i:t of :83 for 

't 



§b!g~!!~ was dei:a~tad fr'om 2(3.2%) tpat -swabs, and Er~EC from 

on). y 1. (1.6%) t.flt 'st~mpl ,~". 

Tabl(~ 13 pn>stmt.s entm-lc: pathogU'm; i!5Dlat(~d ·from 28(11.4;0 

of 244 rectal-swab cultureB. 

from babies with gastroenteritis, 10(16.4%) yielded entmric 

pathogen. Oni yin one case wene. two enter'opathoQ<lns i nol ated 

Of the rectal"swabs ·fy'um habi 85 

18 19.9%) yielded enteric 

pathogen~, lis-.ted in Ti'lblf2 13. The iSDlation rate of enteric 

pathogens from gastroenteritis cases ia not. significantly greater 

than the ,"atte of isolation l1f thesf, p£,t,hoo~orw from non-' 

EPEe was thCl 

prpdominBnt isolate from both group of babies (Tabla 13', It was 

isolated from 9(14.5%) of the 62 v'ectal swabs collected from 

babi es I'li, th gastr mmt;rri tl [5, ;:Inti 1417.7%' of the 182 ;"actal"swabs 

from babies witllout gBst.'ointeBtlnal illness. Tha isolation rate 

of EPEe fr'om th!) for'me,- gnJup is sl oni fi enat,l y hi ghar than the 

rata from tllB latter group IZ-test, P<0.05'. The frequent EPEe 

serotypss included 0128:K 67 IBI2', 0127tK 631B 8), 0126,K 7110 

16', Olll:K 581D 4', and 044:K 74. Most of the serotypeB from 

r"ectalo-swabG of ga5troent~ritis ~a$e5 were tdentica\ to those 

sert~types rjEltectEld f,"om non--gastY'oanteY'itis samples (TablR fJ). 

However, certain serotypaBt 0125:K 70lB 15), 124:K 72 (B 17', 

01191K 69(B 14', 0261K 6018 6', and 028: K 7319 10', WElre 

isolstad only from tho ractal-swabs of nun-gastrD~r'teriti5 

1\9 



T~ble 13~ 

Isolates 

EPEe 

Sh .. boydii 
.. ~,~.~--.-

Shp f 1 e>:n~~r' i 
-.. ~.""--"'~"'" 

8" t;turt:-'}!.\S 
-, ... ~ - ....... --

Total. 

Enteric Pathogens from the stool of the Bottle-fed 

Gastroenteritis c~ses 
(Samp 1 t~!·.~ '- 62) 

nurTiber 

" 

1 

1 

0 

'r ... 

1 'L 5 

.1.6 

1.6 

0 

17.7 

50 

Non-gastroente~itis 

~:ases (Samples = 182) 

numlH-,r 

14 

1 

(} 

3 

18 

., ... 

7.'7 

0,01 

0 

..., 'J ..c... _ • .c. 

9.9 



samples of the babies and at tllH saine timN fr"om their Feedi neel 

bottles; and the S8rC)types wore ider1tical in orlly nne cae~. 

pa;-ticular sertltype i~Dlated fl'"om Vii th 

gastrlJintestinal complaints. 

3 <1.2 I.) Df the 24~ rectal~·swnb cultures. 

; 

§b.i.ggl!§! i'.;olC1ttofs 2 \~er'f;; from babies Vii th intestinal i lines>:" and 

thn n.llllaining 1 was from R baby without Qa~tro~nteritis~ 

samples, and all of these i~olate5 were detected from nDn-

detected in any of tIle rectal-swabs. 

Antimicrobials Gnd atbrevations llsed in this paper for the 

antimicrobi&l drug_ &re shown in Table 14. The antimicrobial 

susceptibility lest result of EPEC strains is presented in Table 

15. As can be SSBn fro the Table, 24(92.3%) of the EPEe 

iSDlatas in tl,iG 6tudy~ wprm 5811sitive to Icanamycina Similarly, 

antl-bactRrial agents to which 15(57.6%), 18(69.2%) 22(84.6%), 

and 20(76.9%) of ·EPEC mtr"8ins respectively sensitive were 

car'beni ci 11 in, trimethoprim-ffiulfamethoxazole, Polymixin e, and 

chloramphenicole, Of the EPEe i~olates 15(57.7%), 14 (53. 8%), 

1. 1 (42.3%) , imd C}(34.6'/,), to 

ampicillin, stn?ptomyC:in and carbenjcillin CTnble 

1 ~5} " 
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TOIble 14. Abbrevations of Antibacterial Agentg Used in This 

Abtwevati em Full name 

CF' Cephal l1th in 

Tetracycline 

Am . Amp i c i 11 i n 

CB Carbenicillin 

Kanamycin 

Gm G,mtam:icin 

PB Polym>:in I3 

8 Streptomycin 

Eh:T Trimethoprim-sulfa 

methm: a;: ()1 e 

c Ch 1 or amp hem i col 

Cc eli ndamyd n 

p Peni c:i 11 in 

Vi.1ncomycin 

Dp MethiCillin 

G Bul 'fadi az i ne 

52 



(Number of isolates tested· 26) 

Ar, t i bacte!" i 1:\1. SenHiti.vity 
Agent.s 

number' numbe!" 

Cephi;\ J, oth i n 17 65.4 'J 34.,6 

Tet!"m:yt:l in" 11 42.3 U5 57.7 

Ampid llin 12 46 .. ~2 1.4 53a8 

Ca!"benici 1) in 1 ~j 57t6 11 42.3 

Kanamycin 24 92.3 :2 '7.7 

Genatarnicin 26 100 0 0 

Gtr'[)"tomyc i n 15 57 ~ 1-, 1 1 42,,3 

1"01 ym>: i fl B ..,.., 
":-01. 84.6 5 1,9.2 

Tr' i methD[n- i m .. 
sLIl fametho>'zol C' 18 69.2 0 30.8 

Chlor''-~mpt1en:i cuI 20 76. '1 6 23.1 



sl10wn in "able 16~ O'f the an\:ibach~i"i,,,l tit-uQs, ki"namycin, 

gento,mi'cin, t.1"imethopr-i<n "- au] famethm:a;:nle, chi m-ampheni col, 

and polymixin B were effective against 

isolates. Of the 6 §h!g~ll! strains testod, (83,3%) 

resistant to ampicillin, and carbenicillin, Similarly, 4(66.7%) 

3(50%), and 3(60% of ~hlY~ll~ tested) WRY'S resistant to 

cephalothin, tBt.r-acycline, Bnd sulfadiuzin. re~pectivAly (Table 

slmwn :l n T I~b 1 c 17, 

16 (84.2%) , 

sensitive respectively to gen'tslnicin 1 karlamycin, clindamycirl, ~nd 

c!?ph .. lothin. other .. ntibacteriBI ag8ntD which ware effect.ive 

agai nut 12(63.2%) :i.solatns 

er-ythr-omyc in, chlm-amphenicol, and !C.tr'l'ptmoyci n. !\ total of 

Simi 1 ai"] Y , 

All p{micillin n,sistant strmim:. ~1f2r-efCilmrJ to be 

B-lactamase producer-so 

Table 18 pn;'Sl~nts data C;f'! <>inql« ,!lnd m\.\ltiplE; r'msist.ance of 

Dr mon! ant i bmcter- i aJ dr'ugs. 
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Various Specimens (number of isolates - 6) 

Antibacterial Agents Sel1s1ti'lity Re~;i ~:;tanc:e 

number nllmbel" 

Cr-lphalott1in -, -..-~ ..,.. 4 66 .. 7 <. .,).,.',> • • ~ 

Tetracyd i no 3 eiO .. 0 :3 50 .. 0 

Ampi ci 11 1 n 1 16~7 :; 83., c; 

C,,1rbcmi ci 11 in 1. 16.7 ~ 
d 83 .. 2.~ 

Gent,3mi c i n 6 100 0 (> 

Ki1namycin b 1(>0 0 0 

Streptnmyci n ,~ .. ' 83~3 1 lb.7 

Pol ym>: i n B 6 100 () () 

Trim(~thopr1m -. 
sllifamethoxa~ole b 1(10 <) (> 

Chloramphenicol 6 10<) 0 (I 

8ulf 8tH az i ne* 2 40 3 60 

• only 5 §~iggllQ strains ware tested with sulfadiazine 



Isolated from Various Bpecimane (number tested = 19) 

Sel1s'i 't:i vi ty 

numb feY- number-

Cl i ndamyci n 14 73",7 5 26.3 

Peni t:i IUn 2 10,,5 17 89. t:; 

Cephalothin 14 T$,/ 5 26.3 

Tp.tt-al: yel i ne IY 
~. 26 .. 3 14 7"J.~7 

Kanamycin 16 04~2 3 15.8 

Gent"mic::in 18 94./ 1 I::t ...... ,J. ,_, 

S-tr-eptomyr:i n 13 68 .. 4 6 31 ~ 6 

ChI Dr <.unpfH9fli C::Dl 12 6-' '1 
..... " oJ,... "/ 36.B 

\)ant:omYl~ in 11 57~9 8 42.1 

Erythromyr;i.n 12 63.2 7 36108 

I'lethicillin 9 117·4 10 52 .. 6 
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EPEe and §hl9@11t;\ ~;pp. wen3 n;speeti vel y r-esl s;tant. to thn?C? 01-

mOI"8 <lntibar:tC't"i;xl "Qlmt.tl. Out o-f :~1 l1ac·t.el-L"l isoJ.a1:f?'. te!e,t8d, 

8imil,;wly~ ") ( 1'7. 6:" , 0 ( 15. 71.) , 3 (5. 8%) , and 2(3.91.) of the 

bact~rial isolates were resistant to fOlJr, ~i>:~ seven, and eight 

alltibaetorial aQ~ntG respectively. 

isolate was resistant to nine of the 11 ant.ibacterial drugs. 

The arltibjogl~Ams ~.~ re~istance oi" EPEG ar~ sl10wn in Table 9. 

The pattarn of resistance of EPEe strains to tllr8A antibacterial 

agents was Am/CD/Te. The antibiog~am5 of resi$tan~e to four 

antibacterial agentG included and C/CF/S/Te. 

The patterns included Am/CB/CF, iilnd Am/CD/Te. 

21. 

frequent wer. C/Ce/Dp/P/ TelVa, E/Dp/P/S/TB/Vn, C/Dp/p/S/To/Va, 

and CF/Dp/!c/p/S/Ta. 
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Table 18. Bingle ~nd Multiple Drug Resistance of Pathogens 

Isolated from the Different Samples. 

Resistant 
to No. 

t;:fsQ 
(26) 

'l. 

~~t1igJ~J:J.§} spp. 
(6 ) 

No. :1. 
_ .• _~ -~_~_'_""'"'' __ '' __ '_'''u~_''''''''' ~_ .. ~ __ ~ .. _.~ •. __ ._ ...... L __ .~._.,,_ •• ~ .. ~ _._ ..... _, __ ~ ... _ .. , .......... o._ ..•.. ~ ...... 

One " ,~ 101< t":i " ,- 7. (, 0 0 

Twa 2 10 .. 5 
., 
" 1 1 . " ,J (> 0 

Three (, ,:,-1'":') 
,.J ... ~ .• (.. 1 ';:' n 

.~, ~ \., 1 lb,.7 

Four 1 5;<2 6 23 .. 0 2 33 .. ~~ 

Fi VC? (I (I 6 ~~13 ~ (> 0 0 

Si ){ 4 21 I< (l 
r, ,. 7.6 2 ":<t-. """ 

'-'';:' ~ .. ') 

Sevt':2r1 2 1 0 ~ !) 1 3.l1 (l (l 

Eight 1 ~ ~ 
... .1" .{: i 3.8 0 0 

Nine 1 ~ ,> ,., .. ~~ () C> 0 0 

Tot <.\1 19 100 04.6 5 B3.3 

5fl 

To1:al 
(51) 

N(~ • % 
~'L __ •• ,.", ._. , __ .,., ~~~. 

4 7.8 

5 9.8 

8 ~5.7 

CJ 17~6 

6 1 1.8 

8 15 .. 7 

3 ~5" 8 

.., 

.~ 3.9 

1 1.9 

46 90 



Table 19. Antibiograma of Drug Resistance of Enteropathogenic 

f'B 1 3.8 

-,-in 1 3~H 

I·)m CF 1 3.8 

CF Te 1 ~). 8 

S f>nT 1 3.8 

Tot. ",I EPEe Am CD TI? 
,.., ,- 7.7 

Am CD <, 

'" Te 1 3,,8 

Am CF S Tn 2 7.7 

C CF 8 Te 1 3~8 

Am CEl Cr-- SXT Te 2 7.7 

AIO C S SXT Te 1 3.0 

Am CD S SXT Te 1 3,,8 

~: PB 8 SXT TI') 1 3.8 

Am C CD CF t' .-' Tt~ 1 3~8 

Am CB C'-,. S SXT T E', 1 3,,8 

Am C cn CF S SXT Tl-? 1 3.8 

Am C CD K PD S SXT Te 1 3~8 

T D t a ! 84,6 



Isolates 

No 

Shig~lll ii.\ Am CB CF 1 U,_ 6 

_M~"_' __ ~_'~'_ 

~~tr·i:\i ns. Am e en SXT .t 16.6 

t(?f5tsd '" b Am CEe Te 1 1 t-J ~ b 

Am CD CF S SXT 1 1 h ~ ~S 

Am CEl er- S T.? 1 1(,,6 

Tot ii.\ 1 8
'~ 

'-' 
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Raoistanca Antibiograms No 

r 1 5~2 

Te 1 '" " ~J" J~ 

P Te 1 r;::.' 1") "'.k 
P Va 1 5~2 

C Dp TG 1 5.2 

e f' T", .., 10.2 ,-
Dp P TF.? 1 5~2 

E P Te I. 5.2 

K P Te 1 5 .. 2 

St.aph. BLlteLls CC !' p Va 1 5.2 
tested - .\9 

C Dp r <, ,; TF.' Va 1 a.:." ,") 
\..J • • 't_ 

ee CF Dp E:: P I/a 1 5.2 

cr' Op f( P r.' 
,~j Ttl 1 ". .., 

.... 1. ~~ 

Dp E P S T Va 1 5.2 

ce cr: Dr [: p S VL:~\ 1 5.2 

c,· ec DP p S T8 V,. 1 I:"~' ~ 
.. J • .k-

C CC CF DP E f' Te 1 r!.' r"') 
\_1 •. 1:_ 

C CF DP E OM K F' S T0 1 c:- ., 
.J .. "t. 

TOT(~L 19 100 



D! 9CLJ88 ION 

Th", has attempted to the 

bacteriological quality of infant feeding bottl~B and feeds. The 

predominant bacterial isolates from samples of bottle- contents 

and teata were cDliformc. Cont.nminatitjn of household uten6i It1~ 

foods, water etc., by the colifcrm O'"OUP of bacteria hB& been 

rRptwted ffiRny countries. A study in rural 

(Steenbergen It 0!·, 1983) examined drirlking and 

chi 1 d,"ron'- a di shes, and the reBult~ have shown that 40 per cent of 

the dist1es, and 2 per cent of the water were contaminated with 

these group of bact~r'ia. ScoUe ~!:. ~!.' (1982) investigated 

microbiological contamination of 251 homes in Surrey, England. 

The-);,e inve"tiga"tors have i!'bolated the colif-or'ms such C\S s .... £9.1:.1 .... 

git.!:.'19.§!£!:.~t: £r.:!kmgE~. tl§9.§l'fl!!f: EQf:b![Q9nih and SD.t!r9Q§l£!,~!:, 

kitchen sink, dish ~loth. cleaning 

cloth et.c. The pres.nce of the coliforms in food, 0'" water 

samples 51.\99("'-;\:S an objectionable b",c:\:er'ioll)gic~l qUill i\:y of such 

This is because \:he presence of these organisms in 

food or ~Iat@r is ~;vid8nce o·F the d sk of contaminC\tirm of them, 

muted als wi th potenti til pathogenrl, or potent.lal spoilage, 

well as sanitary conditions of food precessing, production, or 

stori.\gr-l (WHO, 1'1871. 

BecausB of the difficulty of isolating enteric pathogens from 

'foods, most stUdies have used enum~2ration of coliform organisms 

as evidence of the potential for transmission of diarrhoeal 

(,2 



coliforms in diarrt,oen\ etioloQY~ 

these bacteria pr"oduce enterotoxillG and CQuid 

(1981) isolated these coliformn from 

study en diarrhoAsl otiology (Habte [~ @l., 1964) analysEd 49 

feeding t)ottln sampluB from Addis Ab8b~1 and the results ghowed 

The col i·ft..'r'[o 

(71%) in tha pr'asent study i~ higher th~n th~ 

numb or of ~amplas~ 

~nt~ric patllogel16 i~ r~lativoly ]{lW~ tt18ir vary prevalDnce iM 

oY",r'J r.m[(c,?d. A tote\J. yip.ld of '1(:5, T:O (J{ EPEe from bnt.t.le-' 

The lsolmtion rate of EPEe 

1907). 

il1c:lttdir,g the colifnrms 'fl-WI, feed:ing hntt.l.c,·'ccmtRnts; and EPEe 



~.f87. 

study. 

ft-orn sam(.118!':' of t.h~? but.t.J (:!··~C'()ntc"n·t~~ Tht? i L;{.)l.':.\ti Dl1 1"8tP of §J.s~P.b.:_. 

gy(§~§ from 'feoding,·toa1:s in -tt)is ~;tudy is compat'abl~ to!7 per 

cr::·nt !~E?C:OVF!l-Y o'r ~t.~e.tt!'_ ~!Ur.f~\:~§! {-t"Of;) 'f~'f-:)din9 t{~_·atl:.; of Nioer-ii:\f) inf.:\nts 

(E18qtH9 @.t. ~L~ '! 19E-12) ~ Tbe P2t'" t~t~n1: rpr.:DVI?I-Y t)·f ~t~t~t.l!:.. tH.:~r.~~~r~ (-r'Dm 

higher th~n the 1"0sult obtained i'l the praaent study. Other" 

197'7; Black ~:t i'll., 1982) 

emlmE'r"tfofl ter:tmiqlIG' to rlpt!!'I"min" flt§[!l~.!. ?:~j[:!.~~~2 from -Fr.lIJd aamplF'~;, 

h~mc:!? i -t is not c::nn'lp.ni Hnt tn compa .... " thoi 1" n;>slIl ts wi th the 

present finding. 

fi"'om ft'l£'ds and fe{'?di .. "It] ut(~rH;i.l s" Fot .. i n£tant.:{"d, no Qbt9.t~l.tg h",,~:; 

t)Ren recorded i'1 tho reports ·frorn Nigeria, Uganda or- Indonesia 

( Ch l~r i <In 

1700) • 

1 (:)07; 1 S'69, Sur"j r."Ina g:t t!." ~ 

in thf:~ pl"'f.~r;;l1nt 



197'7) , and 

bottles in this stlldy, 

( Stu ... .i on t) ~:t. £:1,,~, 1980; Philip gt §!., 

study, 59 pr~!~' cent Q·f i~ll 9J.amp185 had hiHc:t81"'iQl count rr!ot- C2 than 
6 

lXl0 col oni f;~~ {'.J1- b8.ct~ri f). per' ml .. Al ·thoLlqh all. types 

of hottle-contents showed heavy contamination, cereal blend or 

its mi >:tur-e wi ttl r.: Ci\!'} ~ ~;. mi 1 }; appc,:'~'1~8rJ tel c:cinti=\i n mor'C' 1'l"eqLl(mt 1 y 
b 

(b5 pr.lr cent of all 9uch ~~~::..mp 1 P.t.;) bac teri i~l cc:,unt5 mar's t.hnn lXl0 

The hlql, bacterial counts observed in ~ereal 

in cw-eal pn:lcILlr::t,) co\.\ld b{~ (h.lf~ tCJ pOOl" hG)Ht psnHtr'-1tlon in such 

In the present study, 

major fEed type given to babieD in the mtudied population. 

it was fClUTld from tile bact~r'iolDgical analysis in 

this study, that cow~s milk sRmples harbouI6 ed a large number of 

bacteria inr.:lu.ding thf~ r~f"Jt~H'ic pc:\thC)gen~~" The total bacterial 

be due to the fBr::t that milk provideR a suitable culture madium for 

H~wever. adequate boiling Icilln moat of 

the bactYris in milk, particularly thoRO in tha f8mily 

high pupul I-d: i em 

,~5 



~tudy high bactorial cDunt an w&11 a6 high rate of bacterial 

i Sl1} ~t:t on have been ()b~;p.rvet1 :i n the i~·i.'i ny s~a5Dn.. The r- ai ny season 

in Ethiopia also ~Oil,cide8 Wittl incr82se in diarrtloeal cases 

1977) • 

similar pattern in the Gambia. The explanation for high 

bacterial count and higher number of iaolatea in the rainy 6aaaon 

mi.\y be, an increBse in the unhygienic conditi~ns in the 

The stBLIH ()f motherH educati on i fl the prp-sent BUI"Vny cines 

not show a slgni'Ficant tJif·fen.,nn2 in ttln bacterioltl(.)ici.\l quality 

of bottles and teats. (1980) reported a similar 

observation from Indonesia. It is possible to learn from the 

half a day ill advanca by the majorit:y of mothers in the stLldied 

[lopul ntl em. This type of practice has alHo been observed in 

ot.her dEve1 opi tl'J communU 85 (Barnll §:t. i"l ., 

§l., 1980; Roberta, 1982; Black §t 11., 1989), The vast majority 

of motherH in this study have indicated that they wash Faeding 

and moot of thes~ 

",ot.hers ha'lp. nn a>:tri). bottles or teat£; (nDt shnwn in her·~'). Tho; 

fY'equElncy of bott1r~ ~lastlin9 noted in this study is comparahle to 

an obam"vat ion in Ni. gar i H (Ch.?r i an !'!t i;11., 198~;) • Nost of the 

6b 



In this 

sbout half of the nursing mothers illdicateM that they havm 

introdltC~ pathogens into irl·fan~ fGeds a5 ~ result of faulty 

handlinQ even when mottlQr"~ B1Pe aware pf ttle ill gff8~t of Iloer 

handling of feeds and {aeding bottles, Bnd arc careful. 

Si>lt.(::;>l-?n per cent i5t11~tinn ~-~it~: {l-r- antari.c: pa'thoC:Jf.:~nr;) fr'om 

facel samplea of the bottle-Fed babies in the present study 

i :) cDmpal" ab 1 (? tel thr2 Y'ssul t~> from l<C:"!nya (~~Blaya 

§:!; ~!. .. , 197~~ ) , and Ni (jwr i ~i (Akif-,i.·,er·w~~ §1 ~1. .. :' 1982) . Tho 

i snlc:d:ion rate of f.~?t-, t e r' i c pDtholJe?l1B in the pr·e~en1.: ~;tL\dy ~ is 

lower comp<'lrc!li to 37 pm' c£?nt ~"ol,:'\t.iol1 indic:,').ted by [Onl",! §:i §!1.. 

(1971) frnnl the SudRneBD childran, and 42 per cant isolatinn rate 

from irlfants in South A'fr"ica (l~ouseI1&ln ~t §1 .. 1 1987) • 

investigators (Thoran 81 81.., 1982) from Addis Ababa, Ethiopia 

repm-ted ,'). ver'y high rntt;> o·F p,:\thC)QRn Iso] G,tion compared to the 

present finding. '"hiG was obviously due to tt19 wide range of 

of entar-ir. patllL'\lens from dian-r,o(!al swab-cLI1I:ures is 

slightly higher than the isolatIon of thesn p~thoQmnB from non'-



,t 9Ub) • 

diarrhoeal babies. n similar obaarvBtion WHB reportad from the 

J. <J71 ) • Although EPEC WB& found 

i'1 pationtg" with gastr"Oilltsstir1al illne9G and thDse withoLlt 

gastv'oeni:li'ri'tis, the if:;olation irate (J-f EPEC was signii'icBnt.ly 

gr.~tvr in the former group tl,on in thp latter. This Hndinq 

1986), and Soutt, Afri~B 

19(00). 

1981; Spam:et- §!~; f!l., 1'180; Bebodo ~l 91., 19T1) ilmli)ted EPEC in 

equal I.:wopm"tion tmth fr'lln patio;mts and contl"ols. The frequency 

o{ 1501,;t.ion in this study, Bgl'"epr; VJith the. 1',;01ation 'FI-equr2l"lcy 

of EP[C trepprted p:'"eviou;;:ty fro~l Adclj,f; Abab., (Thoren @:t §J"." 

iBolate next to rota virus. A similar work fv'om Brazil (Coiro @l 

J.987) listed EPEe aa the 2nd mo.;t common i sol iiltefY"om 

Bt-a;:ili,;m Children belDw 5 years of o\ge. The isolation rate of 

EPEC fl"om diarThmeal "tools in t.he present study ia higher 

cnmpcw'r,nl to 3.9 per c;ont. and 3,:5 per l~tmt repcwtl'<O by SL\ntadvoot §l!, 

( 1981 ) , Bnd Mahabir-Singh B~ §l. (1988) respectively. The 

most frequent BeI'"Dtypes of EPEe iletectp.d in this stL\dy, have been 

,,0,) so r-epnrted in previclu"; study from Addis Ababa CThl:,ren ~:t::. @l., 

t 982) • The sml"ntypp.!; o'f EPEe, 0126: K71 (El16) , 0111: }(58 CB4), and 



(l12~j~ Kh::'~ (B1~i) w(:r(.:~ mo~-;t fr·rn~u8nt:. :i. &i-n:t.,~tF~~~ in t'~he Fil'"e~;Hnt. study_ 

Tht~S~ SE!I''Cd:ypr~£') o-f flntf?r·Dpt~t.!lt)(;;(.~ni c Ii~. Gglt hi:iYf-) a.l5L) bs·en 

1987~; L.ubwama, 

1986 j Ed~)l n1illi ~t. ;,1t.., 1 <)83; FnlJ. j, 1'173). Ttm i sci at i on of EPEe 

frorn ~poradic cases of infal1til~ eMteriti£ hus \18en unclear ~nd 

1986). Howevar, &pidemiolog~cRl studies 

in developing countris!s (L.ubwamR~ 1986; Antai ~i ~l~~ 1987; 

F~obin~Brown, 1980; G\lr'with f 1978) have demOflatrated a significant 

stool st:.\mpl f!f?" This r·esult apf,m8Fs to ba mlightly higher 

Stit1tzing gt ~!.n (1977) from Ethiopian infants with diarrhoea. 

Similarly, the present result appPBred to bQ higher from 4(1.6%) 

8t2ig'S1.l~ i su1. CIte" O\Jt tlf tl.o--hLmdrwJ sttJC)~ sempl es of chi 1 dren 

-FI"Dm Del hi, 1 'lB8) " 

h~nd, 

Suth African inf~rlt~ (Hauseham @t ~l., ]. 987; [md Rob i r,. -lk own §'t 

2D.ig@.U_i:l from !::thiop',,\[1 in·fant~ and Children. 2i;.i102b.L!:.f-!S.9.SS~§ 

§~r.0:!;~2. tlJas isc.il2.d-".p.d -rr'Dm ret::tal~"'5wab cultu,'"eRS of non--entel-itis 

Ci."H"5.f-!S). Hunl=? ~~~ ~±.~ (19BEj) he:\ve found 'rDc:al ctw'l-i ia<JP.! nf ~1t~fdb. 

The authors 

indicated that the carriage rate was significantly higher amongest 

irlfarlts wi~h erlter~tiGH The fecal str"airlS of §t~ub,~Y[§Y§ 

6'1 



i n Hcm{~ f!J; §;t.., 19fJ5). 

~1ultiply n'lsi!"t"mt rmter'ic patho(J['ln~; art~ cnrnmrm in dev"Joping 

countr·ies wt18r-a indincriminete use of antibioti~s is a problem 

198"1) • 

the spread of m~jor infectious contt-ibuting 

(Chp.l?sbn.mgh, 1984) • It i& nat surpriaing that in the present 

study most (J-f thf~ bact~r·ia.l isolo.tes both fl'"(1m clinic.:al t;~,mplC:!s1 

t3.nd ffledi ng utensi. 1!3 werp r- ~5i rstBnt t.o thl~ commonl y Bv~i 1 abJ. (00) 

arltib~c'tarial agent5a The number or bBct~rial isolates tested in 

this 5tudy~ were relatively low, 110WeVer" the results b·F the 

nntimir::rob1i,,1 £'Us.c~?pi.:j.bi.J.ity tt~£~t ob~-;nrvE~d~ ar~~ compt?rablfo1 t.o 

prctviou% wor'l~s (DhasRi ~~i-'Ebl.")r ~t. ~~!."!> 1985:1; Shei3rs qt ~!.'" 1987) ~ 

Al J the §.!'.. ~l~~r.:.~~~?, stl'"i::d ns i 5016\t(-?d ,fl"'om stool C\nd fpedi n9 tt?iI:t. 

BumpieR in the present study ware r'~sistant to p.ni~ililn. Such 

a high rate of resistance to penicillin have been reported both 

1983}~ 

l:ountry ('Jymnla §! §!l" 1987) • Th~~ rate of reaistance to 

penir::i 11 in obser-ve-d in th~ pl'-"eE.er'"d .. 5tudy is high£::r" "-_hi:.\n what have 

been n~p(Jr ted f.'1"evl ousl y (PI orde g1; !~l., 1970) , 

strains pr'orJuc'U em 

(Pr i modt -Moll er '?t. t:ll ., 1 'mc» • J n t:h~1 

present study. all penicillin resistant strains of 2:!:~ab ~YC~~§ WDrp 



math; d 11 in. 

1985) • 

()bout ~y~! per cent of th(~ 

1 C}70; and Gedebou, 198'2) ~ ~':\f)tJ f~l SF-.? vJhHr·f.~ 

ThR parcBntmgs of methicillin resistant 

Gtr~d (len. ~nct')uflter'ed in t.hi s td:L\dy 15 tit qh(:1I" tt~o.n \ .... h,~t tlaVf? b8f!n 

ind:ic,:~ted in the pn2viDl\S n,?por-ts fl"Om Ethj,opia. tim's than 70 per' 

ct2n1: of the: 1 cJ §tT::='H?~!J. §ldr.2~1§ st.!'" F.\i n~:> in thi 5 ~-turl)' \"JPt-~ I"'esi ~-;tC\nt 

to totracycline. 

the reRistan(:e ,'ata (19 per' cant) reported by Plorde !t 11. 

(1970) , but 

(19[<2) 

comparable to what have been 

thi 5 C:OLmtr'y, and Vyrnol iii 

n;'!poy'tml hy 

f?t §1. (987) 

Oedl~b()u 

from 

el sel,>-Jheu"e .. 

study were resistant to tetracycline and ampieillirl. Like wir~e, 

.ansitivity to carboniciliin and Rtraptomycin was below 60 per 

cent. Thi 5 ObSeTYBt ion cigrQE?S v~i t.h i'·{~pl1rt~.; of rQUl other t:oL\ntr:i. as 

19B7; Oba51"i. ki-Omr' ~t. ,~!, " 1985; ~ntF.;i ~i §l" 

1987) • 11ultiplg r'e$i~tence of EPEC soen ill this study is ~ll~{J 

.Ql., 1971), iilnd in Ni1am'ii; (Obaseiki--Ebrw ~t. i~1,., l'h'lt3). Five ~)f 

the 6 §biS!ll! isolates teatwd in th" pra%ent study ware 

rne.,i<',t.an"l: to t.hn?c~ 0(' more '-<ntibi.\ctf.'l"ial drug!;" illthc;Llgh the 

number- of strains tf)&lt€!(J i.n Ule pr'e5£mt study were var')' low, th'" 

rl?si s:,t anee patter'n [jf t.tl\? ~tl~Jd~ll~ btl"ai m' tD t.hr, c:omm(ml. y 
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Buch 

other part of thm wcrld (Palligrhai It Ql ., 1987) • 

effective antibacterial agBnts in this study both against gram 

Ilegatiy~ Bnd gram po~1tiye bacteria ware kanamycin, g~ntamicin, 

fi.ndings (Gedebol\ gt gJ~ " 

1970) • 

in that 



CONCLUDING RrzMARI<8 AND RECOMMENDATIONS 

Dp-!;'}pitE' thE' fact. 1.:ht~t thir,; !i-tucly hiH~ it!:';; own limit.ation~,", it 

can qiv("'"1 a b€lse lin8 infoY'mation -foY· futLU"(~ 5i-:udif-)s on feedin~) 

COfT,~I1Ullity r-~.?gtl.r·{Jlf?sG of education'::'il or- occupt.."\ti()n~."d sta'tus of 

mother's. OnR inwr.n-tant findi"g of thi\;, r;tLlt1y is that mothers (Irg' 

,\ware of t:,e :tIl ",f'r-nct 01: bottlly'fneciing and i,',clicat.ecl theix 

attempts tD pr--E'p~.\r·f? gtel~i1f:' fl"9£?ds -For' th(1)t' babies. Hq\'H~V(Jt'"'lI the 

fweding bcttla-contnflts were invariably centaminated. 

no eli 'Hm'ence between thp- di 'f fat"~m't ncJucaU on",l 1 ",vel~; of 

mt)thel"'~~ in tel"'ms l).f- bac:tsr'irJlogj,ci:11 ct'Jntt'\mirvxtion of bc:J.:tles .. 

Pr'epar",t.ir.m (If ft~l~ds in iCldvance m' n!')ed combined with irnpl"oper 

storage ",nd irlaelequatB cooking, und poor permena! hygiene, could 

be 'factors tilat I"est-Ilt in i'l hi9h.ly CtlntL~minated bot.tl E)·-c:rmtents. 

In additi!Jn to fec",l indicHtcy' Or9o.\l)15rn5 <1uc:h as S-,- "gii, tyP(~ 

All ifTl\It:t···dt~L\(~ ?"c,~.is1:i-:\n·t f:?l1t.er-ir: patt109f~f'15 v-)~)r'r~ ir>oluted frtJli1 

bottle saRlples and stoolu of bottlw-fed bBbie9. 

t.t1iat \:.t18s;e orQanif;ms c,n~ circulating in the community, ,md bottle? 

faedirlg serves as ~ vehicle in transmissiorl of tl19se pathogens. 

Thi s study stlQWS thiat i nf<H1ts ClNJ young chi I drEm often i ng8st 

contamlrlated feeds wh2th~r they develop recurrent diarrheea Dr 

not. This study c~n only measure what is Ilappanirlg at a mingle 
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not be present to the child on arlothar accRssion. 

depends not only on tile fe(:al contamination of faeda, but Cotl $0 

upon the child's ability to I"Bsist tho ~BtBbli5hm0nt of thm 

pathogens in his howels. 

I~rom ths pr&sent 5tudy it is possible that all tYP8$ of 

studied community. 

bottle feeding, 
is 

continually increasing. ThETe,con:l tI1« following rect1mm(~nt1ati ons 

1) In addition to its protective value, breast feeding is 

free of the potential hazards aSBociated with artificial 

teats, Bnd cow's milk and othar feads. Hance, 

emphasized to mathern. 

2) Furthar more, emphasis on propmr handling of f •• ding 

utensils and fseds Is Bsssntiall Buttle-feeding mutllmrs 

should be taught t~ prepare infant fcods {or 

conStJmption unly~ and to rt~tleat feeds that have been 

7'1 



~;tor·tt,d fnr t1\ lOllO t.:trnE', to ~ propr;,)I" t~;?lnpr~·lr\'.\t·l,!!"(~~ fOf' 

::"j.ufi:ic..:l€:n't tim(-?~ ThE" tf;'\(.\ch.i.ng r.J:: mothei"t,'j ~')hn Ul...';t,! b(JttJ~' 

feeding must I,~ accOmpai!18d by regl\l~r hc)me visit to 

obSEt-Ve bnttl ·f f~l:2rJi ng uten~j:i.l~,; nnt1 h()mt~) onvi l'-pnment ~ 

3) 'rh~ irldiscl~in\inate U5f? of ant~-bacteri~l drugs must bs 

contY"oll flrJ to i.~vDi d thp. 5pi"t~a{j of dY"LIg n?~;i stant untm"i c 

studies are needed on~-' 

(".. ttH,~ aSt~oc.:i ati on bett~'een tii t."rrhop.t.\! dj ~>P;.H.H~ and 

isolation 0+ ent8;'"otm:igenic: col i'foY'm bac1:€wia. 

B. the poi n-t ~'ncl ~nUI"'{:4\ of ct1ntc\rrd n~ti nn n{ i nf 1:int 

f-OlJdf;. 

c, ctev81op inO 

PI'" DC edt,IY" [is. 
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14. How often do you wash the feeding - bottles and teats? 

A) Om:<l daily B) twice daily C) Three timea daily 

D) After every feed. 

15. How many ·Feeding -- bottleg. do you have? 

A) No extra bottle B) 2 C) 3 D) More than three 

16. Why did the child come to the hospital? 

17. Did the child have Bny symptom of diarrhoea or abdominal 

problem during the lagt 10 days 7 ______________________ _ 

18. If maid is available; A) What is hDr r'ole 7 ___________ _ 

19. CI ini cal di agmu;i 5 _____ . ______ . _____ ._ .. ______ _ 

(information to be obtained from the physician). 


