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ABBTRACT

Gastroenteritis causing bacterial pathogens were studied in
infant feeding bottle-contents, and stool samples collected from
284 bottle fed habies who were brought to clinics and hospitals

from January 1989 to November 1989, in Addis Ababa, Ethimpia. The

fhUees fireguent bacterial isnlates e e coliforme which
included Enterobacter- spp Elebsiella.spp fecal L. colly and
Citrobacter spp Enteric Pathegens, like entercpathogenic B, coli

Laph aureus, and Ha

o
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o caraus were  dsolated

respactively from 9(3,74), 140.004%), 2(E.774), and 1(0.004%) of
the 244 samples of beottle-contents. The bacterial icolates from

fmeding teats were similar to those isolates from bohtle-

cantents. Enteropathogenic B, Coli was the predominant pathogen
icolated from stool samples of the babies. It was izolated in
greatear fraguency from stool sanpl es of babies with

gastroenteritis than from thoss without gastrointestinal illness.
Mnst of the enteropathogens tested were resistant to commonly
available antibacterial agents such as penicilliin,  fteltracycline
and ampicillin, and meltiple drug resistance was  very  common
among the isolates.

The predominance of coliforms, and the high bacterial counts
in the bottle-contents reflect an objectionable bacteriological

quality of infant food.

VIX



Ther isplation ofr ehteric pathogens both from bottle-contents and
stool samples of the bottle~fed babios may be an indication of
the role played by bottle feeding in  the transmnission of
these pathogens in Lhe studied population. Neither the
di%+ermncm in the methods of handling care of hottles used by the

n

nursing mothers. nor the level of mothers’ education seemns  to
show & significant difference in the bacteriological guality of
the bottle-contents in terms of the total bacterial counts per ml.,

nf samples.

Consistent emphasis on the superior guality of breast milk,
and continual  teaching of bottle- feeding mothers on better
handling of feeding bottles and feweds, accompanied with regular
home wvisit by health workers to observe hvgieonic condition of
house ervironment are recommended 1If we are to reduce

gastroenteritis in babiess as a result of using feeding bottles.

VIII



INTRORBUCTION

Despite advances in the treatment nf acute diarrhoeal dicease
in recent vears, gastrospteritis narsists as the major cause of
morbidity in  infancy and warly etiilhood i many areas  of the
developing world (Bordon, 19713 Mutanda, 19801 Mata, 1986). In
these developing nations as high as six to twelve ppisodss  of

dirarrhoca per child per year may qoour {Mata, i780), and the

gpisodes are gerneratly associated with infectiouws disesses
such as seasles, and pneumeonia {(Pikering, 19685) According  to

Snyder and Merson (1932), the estimated total yearly morbidity
and mortality from diarrhoeal disease for children  under five
yeérs pf  age  in Africa, Asia  {edcluding Chinad, and Latin
Amarica, were 744-1000 million episodes and 4.6 million deaths.
Studies of diarrnoeal etiology (WHE, 19785 Mata, 198465 Black
gt al., 1989 have aseariated diasrhoeal episodes with  various
micro-argan smns, Thense micro-organi sms ARTBAr -to brex
transmitied to infants in the home through contaminated food,
water, animal feces and direct pereon ~tg- person contact (Black
2t @l 19239 . Amcng  the micro-organisms  dmportant in
gastroenteritie, bacteria have been implicated in about 20--730 per
cent of diarrhoeal cases (Banyal et al., 1777). The -mnst
freguently grcountered bacterial pathogens are Galmonslla.

Shiqella, enteropathogenic Escherichia coli, (EFER) prtarutoxigenia

C.coli (ETEC) enterninvasive . poli (EIED) ,enterotoxin producing

Staphylococous  aureus,  ¥Yihrio o supi Bagillus  c@raui, and
Clastridium nperdiringens (WHO, 1978). In addition to these



classical pathagens, a larae number of other enterapathogens have
heen recently recognized as causative agents of diarrhora.  Yhaese

include a new growp  of diarrhosagenic  E.oll,  Campylohacter

jejuni, and Yarsinia er nterogolitics (WHO, 198G Matwsaki gt al.
1984y Levine, 1987). Other bacterial enteropathogens, viruses

such as potavivus, protoeoa. helminthes, and fungi have been al so
implicated in diarrhoeal etiocloegy (Fred, 1973y WHO, 1978, RBlachk
2t g, 19803 Buerrant gt oal .o 1987 Zaki et al ., 198&6).

Since the standards of personal hygiene and public sanitation
i low in  many coamunities of.dﬁvelnping countrins, contamination
nf infant Fesds with pathogenic micro-organisms  may  be  an
important source of infectious diarrhoea (Black et oal., 1989).
Bacteriological investigations of isfsnt feeds andd Feading
wtonsils  from  Africa and elsewhere (Cheriasn gt al., 1985;

Andersonet al., 1970) have demonstrated gross contamination of

feeding utensils and feods.

In Ethiopia, gastruoenteritis has beerr a major disease problem

among infants and young children (Freij, 1973 Stintzing et al..

]

19773y  Thoren et al .. 1982). A more recent and  compirehensive
report (WHO, 1987)  indicates that diarrhoea continues to be &
major cause of morhidity in Ethiupia. The above report indicatos
an  estimated 39,000,000 episcdes per  year and  approdimately
T0,000 deaths annually in children under five years aof age.

Although diarrhoeal  disease is the leading health problem in

infancy and marly childhood, bacteriplogical studies of infant



feads and feeding utensile, and its influence on the health  of
bBottle-fed habies in BEthiopia &g  very starce. Theraefore  the
aim of the present work is teo investigate the importance of
infant feeding bottle-voptents as & vehicle in transmission  of
enteric hacterial pathogens in Addis  Abaka. The aspecific
nhiectives of this study include s

1} To determine the total kacterial fiora of infant faeding

hottle-content s,

]
b

To tsolate and identify bacterial pathogens {from the
contents of fending hottles, ‘

%) To isolate possible enteric pathogens from the stools of
the bottle—fed babies and correlate with the pathogens

from the botile-contents and teats,

The present study does not attempt to isclate intestinal
pathogens which have special igol ation requiremenﬁs such as
or jejuni, Yerainia enterocelitica or enterctoxigenic
ichia toli. 1% mainly focuses on detecting the classical
bacterial pathogens such as enteropathogenic E. poli, Shiogellas
Staphylosoccus aureus and other bacteria that can bea

po=gutard g ) vl S e L I SRt i et

isolated by routine bacterioclogical technigues.
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LITERATURE REVIEW
1. Infant Feeding Practice and Risk of Diarrhoes

Bome what more than a century &G0y the care ard
particularly, the feeding of iﬁ#ants led to the development of
pediatrics as a medical speciality (Cone cited in Barnest,
1987 . Results of many investigations (Cunningham, 1978 Kovar
et al., 19845 Chen and Li, 1983 have indicsted an association
between infant feeding practice and infant health. The majority
of these studies demonstrate that infant morbidity and mer-tality
are influenced by the mode of infant feeding practice. Acecording
to Machale et al. (cited in Jason 2t al., 1984y, infant mortality
is one of the characteristics that distinguish populations in
less developed countries from most developed countries. Jason gl.
al. (1984) have shown that infant mortality is up to ten times
higher in many less developed countries than in the United States
and Morthern Eurcpe. This reflects the difference in sanitation,
nutrition, housing and other indicators of socio-economic status

(French, 19673 Agarwal el al ., 1782 Jason et al., 1984).

1.1, Breast Feeding

hreast feeding is one kind of hbiological nutrition.
Riclagical nutrition is arranged before birth via bloond aof the
mother and after birth by the mother’s milk (Taba, 1970, Human

milk was the only successful infant food until thie advent of

spientific pediatrice;  the invention of plectric refrigeration



and  the development of formula milk {(Rayness, 192870, Most
infarts who are exclusively breast-fed show normal ogrowth wntil 4
ta & months of age, although after that time an  increasing
propartion of infants require supplementsaticn  in order to

maintain growth {(Taha 1i970; WHO, 1978} .

Mothers milk is superior to artifical feeds at least for

the +first few mbnths of age. First of all, it is free of the
potential harards assboiated with artificial feeding which

includes the risk of contamination of feading bottles, rubbar
tepats, and milk which =0 often results  in  acute diarrboeal
dispase (WHD, 1978, Black et al .; 198%; WHR, 1989:Brown ek al..
1989) . Most studies (Flank and Milanesi, 19733 Almorth gt al.,
1962, Kovar et al ., 1984) have demonstrated an  association
betwesn breast feeding and decreased rate of gastroenteritis.
Moreaver, a number of these studies have shown that mothers milk

has intrinsic anti-infective properties and possibly improved

rukritional status during early infancy.

ttle Feeding

Although breasst foeding was recognized as the best infant
fpeding practice as early as Biblical times, womean have sought
alternative methods berause of work demands societal need oF
health reguiremnants (Barness, 1i787) . A major stimulus to the
devel opment ot artificial ferds  aroese An the micd--18th

century {(Barness, 1987). Today bottle fapting has hecomg a common

practice in developed countries and in whbean communities of the



developing world. The increasing incidence of bottle feading of
infants in Africa reflects the absorption of the Western ways ol
life (rejer, 1980}, artifical feeding of infants e a method
which for success relies upon the maintenance of high degresz OfFf
hygiene in the home. Inadeguately cleaned and sterilized feeding
pguipment  incresse  the cisk  of transmitting gastrointestinal
illness and nther infections (Beila gt al., 192809).

In developed countries with good sanitation, nutrition

and medical care, bottle feeding is less risky than in the set up

nf the developing countries (Drajer, 19803 EKovar et al., 1984) .

Ve Rl

The substantial risk of bottle feading to an infant’s
health and aven his/her  survival has been well documented

(Philip et al .y 126%; Swionc gt al -, 1980 Jelliffe and
Jelliffe, 1932}, A study in rural  Chile {(Flank and Milanesi,
1973) showed that the bottle-fed baby in the developing  world,
all other things being equal, hasz death rate of 2.3 times his
hreast--fed peers. Ancther study (Qavid and  David, 1984
indicated that the bottle-fed infants under & months of age had &
markedly increased risk of severe malputrition over those fully
breast fed. According to Jelliffe and Jelliffe {1982) the danger
of hottle feeding stems from the dif{ficulty of keeping  liguid
foeds and feeding utensile from becoming contaminated by
pathogenic microorganisms,  Suriono gl al, (1980) explain that in
additian to  marasmus (protein calwrie malnutrition)  from  ovei
diltution pf expensive formuls milk, diarrhosal disease,
principally due to enteric pathogens, im the killer of bottle-—fed

babius.

&



Barrel e al . (1980 studied the bactoriclogy of weaning
fonds  in A ruaral West african environment, and found & Qross
harterial contamination of both commercial wmilk  products and
indigenous weaning foods. The production of a sterile fermd for a
baby depends on a number of factors, the most important of which
are, effectiveness of utensil sterilization, the degree of
cantamination of the original feed materials, and the measures
taken to sterilize these feed materials, and personal hygiene of
the food handlers (Philips gt al., 12697 Darrel gt al:y 19793
Rarrel et al ., 190Q). Mence the increased rate of diarrhoea
that 18 observed with introduction of weaning foods indicates
that these foods are important vehicles for the transmisgion  of

enteric pathogens.

2.1. Enteropathogenic Escherichia coli (EPEC)
Escherichia coli is the only menber of the genus Sscharichia

and sub-division of the species i3 done by means of serological typing

{(Conke, 1983). The genus Escherchia i composed of motile oFf
non-motile bacteria that confarm o the definttion of
Enterobacteriaceas (Edward  and Ewing, 1972). Riochenical

reactions of E. coli compared with other Eoterobac teriaczas are

given in Cdward and BEwing (197Z).

£, goli i= the predominant bacterial species among the

facultative normal intestinal $lora of warm-blooded animals



(Cheeshraugh, 19843 Conlke, 19859). Neverithelass, the presoivwe of
_____ . g shrains capable of causing diarchoea was recognized as

parly as 1885 by Escherich {cited in Gross, 1983%). According to

Levine (19897) there are five catagories of diarrboeagenic o

Thewe are 3

1) enteropathogenic . colil (EFEC)

2) enterctorigenic E. goli (ETEC)

) entercinvasive E. gpli (ETED)
4)  enterohemorrhagic E. goli (EHEC)

%y enteroadherent . coll (EARD

Enteropathogenic B, goli (EFEC) is one  of the classical

enteropathogens (WHO, 19785 . Epidemiological studies  that
included sprotyping  incriminated strains  of EFPEL  to be
responsble for outbreaks of infantile diarrhoes in Britain during
the 1940s (Bray, 194% cited in Law, 1988). Since then studies
in many locationes showed that EPEC can produce diarrhoaal
divease. Farlier epidemiological studies in BEuwrope and  North
America indicated that there were many serlous EPEC enteritis up
to the 1970°s but today EFEC enteritis appears to be of  ainor
importance in these areas due to high standard of hygiesne (Gross,
1988) . O the other hand, EFEC ars still & common Cause ot
miteritis in tropical countries and among communities with poor
atrandard of hygiene (Bross, 198%: Lubwama, 198063 Coiro et al-,

1997y, Robins ~ Browne el al. (19899) investigated the etiology o



summer diarrhoga in black Soubth African infants, and the results
showed that EPFEC were responsibhle for 45 per cent wf the

diarrhoeal CAGES. Househam ot A

Chem -

L

1. (19973  studied

L

enteropathongens associated with acute infantile diarrhoea in  the
black south African community, and reports that EPEC were the
second  most  frequent enteropathogen isnlated. Araya et al.
(19895 surveyed diarrhoeal disease in children under seven  YeRars
of age in peri-urban area of Chile and the results of theiy study
show that EFER was at the top in the list of the total hacterial
isol ates. & similar study in Nigeria (Akinterinws gt al., 1982)
danonstrated that EPEC was  the most fregrent bacterial pathogen
from the study group. This result was confirmed hy several other
workers (Thoren gt al ., 192823 Coiro gt al ., 19873 Antai ef al

., 1997).

Cpideminlogical studies in the 1940 ir Aritain shouwed
that contaminated feeding uwtensils, milk feeds, and poor hygleng
were inportant vehicles for sutbreaks of infantile EFEC enteritis
(Gross, 1983) . Re~ent  microbiological  studies of infant feeds
and feeding utensils (Elegbe gt al - 1982, Cherian et al ; 1783

have shown that 2 cali is the precominant bacterial isolate.

Eleghe et al . (1982 studied the bactericlogy of infant feeding
feats in Ilw Ife, Nigeria, and found out thalt 48 per cent of all
imolates were [, coli  and out of these, 24 % per cent were

serologically proved to be EPEC strains. Cherian et al. (1985

9



recovered several pathogens from infant feeding bottles and teats

In both developed, and developing countries, the
etiologic significance of isolating of EPEC from sporadic cases
af infantile snteritis has been vague and controversial. This
15 Because EPEC straing can be isolated from patients as well as
from age - matched contraols (Cumké; 19743 Goldwater et al.s
1981y, Neverthelees, studies in many places indicated that
EFEC strains were isolated with greater fequency from  infants
with diarrhoea than from healthy infants (Edelman gt al., 1983;

Lubwama, 19863 Moyenuddin et 3l., 1987; Law, 1988).

Although the ability of EPEC strains to cause dirrhoea
has been confirmed, the mechanism by which they induce & +luid
response in human gut has not been fully understood {(Gross, 196859
Law, 1288). Recent investigations suggest certain factors that
may be of impmrténce in the pathogensis of EFEC diarrhoga. These
include the production of Shiga- like toxin, and intestinal

adhesion (Gross, 1983; Law, 1988).

Z2.2. ghigella

The genus Bhigella is composed of non~motile  bacteria

e e e e
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conprises four subegroups, Shigella dysenteriae. Bha flemneri,

ot R = B eall oSV - B =t u ol | ST Tt B
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Bh,  boydii, antd 8h. sonnei. The {first three sub-groups may bhe

“further sub-divided by serctyping. There are 10 serotypes of 8h.

bhoydili

(WHO, 1980).

Among infections known to afflict mankind since recovrded
history, diarrhoesal disease taused by bacteria belonging to genus
Ghigella has been responsible for millions of deaths and
disahilities during wars, floods, femines, and other huaman
catastrophes (Fal, 198&). Ghigellosis has & global distribution
with the highaest incidence in countries where hygiene and
sanitation are poor {(Rajasekaran et al., 19773 WHO, 19803 Pal,
1984) . Man is both the reservoir and natuwal host of Shigella
(Mosuel et al ., 19773 Levine, 1979). Infection is by fecal-oral
route and the most common mode of spread is by person - to -
person  transmission  (WHO, 1980) . Aa_+ew as 10-200 virulent
organisme can produce shigellosis (Levine gt a) .y, 1%73a). This
represents an inoculum size 100 Lo 10,000 fold smaller than that
believed to be required to cause illness with other known
bhacterial enteropathogens (Levine, 19773 WHO, 1980) . fs the
result of the low infectious dose, hacillary dysentery 1is

typically spread by contact transmission with infected hands

(Levine, 197%).

Although reported incidence of food-borne shigellosis is
very muach lower than that of gsalmonellosis {(Mossel et al -,

1977), foocd and water-borne transmission are not uncommon (WHO,



19763 Black et al., 1978; Ehan gb al., 1760; Rajasekaran at
al., 1977). Many outbrasks have Fesul ted from the consumption of
contaminated  food, milk and water (WHD,  19746). lack et al.
{1978) wxamined oufhreaks af Bhigellosis from 19281 to 1970 in the
United States, and the resulls indicated that there were 72 Food-
borne out--breaks of shigellosis during the perlod. Poor hygene
of food handlers and inadequately chlorinated water werse shown to
be responeible for those outbrzaks. Other studies (Raja sekaran
et al., 1977 Khan gt al., 19803 Pal, 19836) have shown that food-
and water — borne transmission are common in developing countries
pwing to primitive personal  hyelene and Fublic  sanitation.
According  to WHO (1980), in commupities with inadeguate exuareta
disposal facilities, flies alsoc play a significant rbple in
transmission of shigella organism.

Most clinical and epidemiclogical studies (Stoll, et al.,
19823 Taylor pt a3l ., 1988; Ragqui et al., 1988) indicated that

Shiqells species are important caune aof endemic diarrhoea  among

iz

children above one year old. An espidemiologic study of  8ha

dysenteriae, and Sh., flexansri (Khan at al ., 1980) haa found that
over &0 per cent of all infections and 75 per cent of all cases
belonged to the 0-9 year old age group in both 8. dyvaenteriae
Type 1 oand Bh, flesineri. The researchers Euggesfed that the
prevalence  in these age group might be due ta lack of attention

to cleanliness, and association more closely with  thelr peer

giroups and mothers.



Fuoal 3o ng irgestion of Shigella. organtsms  yeach the

intestinal  lumen where they proliferate. The fundamental

virulence characteristic of Shigella is its ability to invade

epithelial cells and subsguantly maltiply (Labrec st al..
198649 ., After  invasion of the mucosa, the proliferating
Shigella «laborate an enterotoxin which is helieved to have some

rale in initiation of diarrhosga (Feusch gi al., 1972).

The pradosinant site of mucosal invasion and pathology
includes the terminzal ileunm and length of the colon. ghigells
multiplying in the intestinal mucosa and lamina propria stimulate
& striking infiltration of polymorphonuclear loucnoytes into the
ares of infected bowel {Levine, 1979). Death of colonic mucosal
cells resulte in micro-ulcers through which red blood cells and
pltasma proteins leak inte the bowel lumen. The colonic mucosa at
thin Lime is  swollen, coverad with mucus  angd  marked by

haemorrhages {kKeusch et al., 1972).

-

I -
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The genus Salmonglla is uomposed of motile bacteria, that

corform to the definmition of the family Entercbacteriaceae and

L T Pt e e A Tl b e B L et e T S

the tribe Salmonellag (Edward and GEwing, 1972). Rionchemical

sharacters of the bacteria in this genus are described in detail
in  many text books (Edward and Ewing, 1972, Cowan and Steel,
1974y Cheesbrough, 1984). Salmonellae are grouped by  their

somatic (O antigens, and  sarotypsd on the basis  of  thelr



Flagellar (M) antilgens, Thir grnus now conprises abouat

.
i

2000 serotypes which can infect a wide range of  warm-and cold-

blonded animals (Levine, 19793 bR, 1900).

T

SGalmonellag are  among the classical  enteric  pathogens

(Cooke, 1974; WHO, 1978, Man is the only hont and reservoir of

tvphi, . the agent of typhoid fever. Thus the infection is

il

limited to man. Transmissiaon ococurs through contact with an overt
cases of btyphoid {fever or moee conmonly by contamination of food

wiater or {fomites from convalescent or chronic carciers {(Lubwama,

1985} . Other serobtypes which are associated with simple
diarrhoeal disease throughout the world, such as 8.  typhimuriumg
3. enteritidis, H. heideberq, S. saintpaul. S.
found in animals that surround man {.evine, 1979). The infaocted
animalﬁ such as cmws% chicken, turkeys, swines, pigeons, turtles
are important ragervoirs of infection for  man (WHO,1976) .

Acocording to Pether gt al. (1982, the major cause of
Salmonellosis includes insdeguate refrigeration, prepacation  of
foerd toe far in advance from consumption and  contaminasted
ntensils.  The source of these crgenisms arg rew meat and poul tey
that enter the catering sstabliszhment. Humphery 8t al. (1988}

studied the risk of unpasteuwrized milk on sale in the public, anrd
indicated that Salmonglla usually contaminate milk as the rasult

of fecal fouling during milking. Sharp gt al. (1980) reviewed &
ten-year record, of mnilk-borne salmonellosis in Scotland  and

documented that at  teast 2,428 perzons were atfected by  the

diwease as the result of consuming raw milk.

i4



The relative frequesicy  of  salmonsllosis  as  food-burne
dispase varies from country to country and depends on  factors
such ap dietary habits, hygisne standards in food production aind
animal husbandry practice (WHO, 19743  WHO, 19803 Blaser. 17827 .
Suwrveillance  data i USA and  other industrilized countries,
suggest a very high prevalence of Salmonella infection  as
compared to its incidence in under developed counbries. in these
daveloped countries, the suveillance data sugyested that the
highest incidence of salmonellogis ocowrs i the first vyear of
life and more particularly in the =zarly infancy (it , 1980) .
With regard to Salppnella infection in developing countries, due
to lack of adequate surveillance, 16 has  besn gifficult to
evaluate the importance of Halmonellosis. Some  investigators
(Sanyal et al., 19773 Levine, 1979; Hlaser 2t al., 19782) did not

find Galmonellae a5 an important causne of intantile diarrhoeea

related to it's ubiguitous distribution in the tropical  ecology.
Dthers (Becker, 192683 Eagwa-Nyanzi, 17773 Lui, 1279 Al-Rajab et
al., 1988 have isnlated Zalmongllag from infantile diarrhoeal

casns and hence strass the importance of Salmonellae in infantile

gastroenteritis.

Like Bhiaella the most important pre-requi site of virulence
of Salmonella organizms is their ability to invade epithmlial

cells of intestinal mucosa (Levine, 1979). Strains of 3almg

typhimurium were studied, by Giannalla gt al. (197Z) in  the

Lo v in e e paw



ligatuwd rabrit loop madel to detersine the mechani G
where bacteria which invade i gastrointestinsl LM 5 8
evoke fluid seocretion, and the observacion suggested that mucosal
invasion may he a necessary factor for intestinal fluid loss  in
salmonellosis. Another study by Kauwra ot al. {1982) indicated

that both enterotoxigenicity, and invasiveness could play a vital

2.4, Staphvlococol

Staphylococci sre Sram-positive coucl in pairs,  tetrads or
clushters. The cells show variation in size and Bram-positivity.
The bacteria in this group are non-motile, non-gporing, asrobic
and fauultatively anaernbi&, catalase positive, oxidase nagative,
and  attack sugars by fermentation  (Cowan ano Gteel, 1974).
Staphylocoooi are widely distributed in the environment, in Some
animals, and healthy human carriers. Although the main species

of medical importance is Staphylococous avceus.obher species such

’.

e
o

as Dhaphylococous epidermidis, and Staphylogpoous saproanphyticus

el #=3AL0 SN e e i it iy v A AR

i

have also been implicated i causing diseass (Greckinridges and
Eerqdoll, 19713 Cheesbrough, 1984,

Staph aureuz produces several toxins.  Ingestion of the
toxins produced  in foods leads to staphylosnterstoxicosis  or
gastroenteritis (Frazier, 19673 Mossel, 1977). The enterotoxin
ie oo powerful  in it effect on man and  causes NALSER,

vomiting and diarrhoes within 2-3 howrs of ingestion (Girswold,

19%0:  Frazier, 19673 Mossel, 1977). According to Mossel (1977,



gight enterctoxins (K, 5,0,0 , DGEF, and 6 are known. They are

+3
&

all pelypeptide chaingg antt show & veory high  degree of
thermoresistance (WH,  19748;  Mossel,  1977). Although not &11
staphylocoooal st aing QEE capable of producing stsh
enterotoning, the above workers indicate that approximately 80
per cent of all strains of Staph, aureun of human origin poscess

the capacilty of forming one or mare staphyloenterotonins.

Staphylocpocal enterotoxins have been isolated from various
clinical spscimens (Melconian et al., 1983, They bave been
leolated from lesions of hospital patients, healthy carviers,
food stuffs, and nilk (Wieneke, 1974; Reali, 1782; Sharp, 1989
Staphylococcal  food-borne gastroenteritis has been documented in
many parts of the world. Farlier studies in the United States
(Feig, 1950 showed that 80 psr cent of all reported bacteirixl
outbireaks nks gastroenteritis bel onged to ntaphylocoocal
enterotoxin. Holmberg and Elake (19834) reviewed all outbreaks in
the United States for the period 1977 through 1981, and the work
indicated that there were (31 staphylococcal food-borne outbreaks
which affocted 7,126 persons, These investigators and others
(Eirswold, 19%0: Mando-khot et al., 1983) have riucidated that
improper storage, contaminated eguipment, poor hygiene af food-
handlers, contributed a major part to the outbreaks. Steenberyg
et al. (198%) swamined children’s dishes and drinking water, in &

rural  area of Eenva and found that 12 per cent of the dishes

17



brarfcur ed Btaphl aureus at  levela  above  the threshal

af acteptability.

According to Meyver {1955  the wpere finding of Ety

enterntorin producing strains of ztaphylocoecci is not sufficient

to cauce the food poisoning. The viable count of staphylococcl
irn the examined food is essantial. Appreciable levils of

onterotoring are produced only atter a considerable growth of the

Btaphyloconcus. Many investigators (Frazier, 1967y WHO, 1974;
S 9
Mandakhot et al.,1982) indicated that a nopulation of 10 to 10

prr milliliter oF gram fuod must  be attained to  produce

appreciable guantities o rotoxin.

112



MATERIALE AND METHONY

A toral of 244 babies who werwe brouaht to five clinmics and
two hospitals  in Addis Ababs, were included in the study from
January 1909  to  November 1989 The subjects had  varying
canplaints suwch as fever,cough, and diarrhoea, viliile sone were
brought for  clinical cheok-up and routine immunization.  The
criteria for selecting the babiles for the study weres

1. Bottle-feeding babies,

o, Ppesescion of the holtles by the nothers at  the
vime of the hospital or clinic visit,

%, The presence of adeguate volume of feeds in  the
ferding bothlas,

4, The willingness of the nmursing mother to respond to
the questionnaire and give samples needed far  the
sty

The mothers were interviewed in the waiting rooms of  the
hospitals/olinics and puastionnaires were filled by tne author.
The questionnaire ueed in  the study is sgen in the Appendix

sectici.

2.1 bptile = Contants

About 10wt af the twottle-contents wera carefully
transferred into sterile screw capped containers. The samplsas

were then transported ta the laboratory within -2 fors  times

19



The averasge Limes betwesn collection of the bottle-contents and

procansing was 2 howrs. The samples were kept i a @efrigerator
Ta]
at. 4 C until processiodg. The refrigerated samples were brought
to room temperature before inoculation intn differnt media. Thie
[ 2
)

bottle - contents were serially diluted up to 10, for agroblc

plate count using noraal saling zolution (Banwart, 1983). Then a
volume of iml of each serial dilution was pipetted into sterile
petridishes, and tryptone glucose mutyract sgar  preparad  from

Diteco ingredients (IS0M, 1974) was poured on te the ocultwre

nlates, Then the content was mixed by rotaticg the petridishes
gently. The agar was allowed to solidify at room temperaturas,
o

and incubated aercbically at 37 © for 4872 hours.

For direct oculture procedure; MacConkey, Salmonella
ghigella, Xylose lysine deoxycholate {(XL.3} ., Mannitol salt, and
elerp blood agars prepared from Difoo powders were  inooulated

mith the bottle - conkents using sterile pastew pipettzs. This

was for isolation of enteric pathogens. The culture plales werw
Q
then imcubated far 24--48 howrs ak 37 G. Pirrthermore, 2.9 ml of

the samples were removed with sterile pipettes from the original
samples and passed into lactose broth as suggested by ISOM (1976}
four pre-enribment of  Salmonglla species in hawat  treated  food
materials. another 2.9 ml of the samples were also  tranferred
into Tryptone ~ Doya Yeast broth (T8Y) for srrichment of  other

pathogens. AOfter  an over night incubation,?.% ml. of the pre-
q 1 P

eArichment culture was transferrad into terrathionate enrichnent

]
by
o)

b



broth as reconnended by previous worbers {180M, 12763 Mossel,

1977 . This was for the recovery of fSalmenella in heat treated
[m)
foods. The hroth cultures weese incubated at 37 G for 48--74

hours, after  which inococula werc taken with pasteur pipsttes and
ioculated into the primary isolation media indicated above in the

direct culture procedurg.

tn addition to sampling bottle-contents, teats of each
fegding"buttia were santpled by rubbing the external surface of
the teats with wet cotton-tipped cuwabs. The test swabs were then
dipped inte nutrient brths These were carried to the

=]
laboratory along  with olher specinens and kept at 4 c in the
refrigerator  until  processing. The culture mnedia  and  the
baizteriological techniousas employed for processing the teat--swabs
were similar to that dezoribed for the hottle-~contents, exoept
that the teat-swabs after direct inoculation of the primary
isolation madia, were left dipped in the original nutrient hroth
£

and  incubated for an over night at 37 | Ahyout 2ml volume of
the over night broth cultures wers pipetted into tetrathionate,
and T8Y broth enrichments. The enrichment cultures weres treated
as described ahove for the bottle contents.  After A48-72 tours of
incubation tne  enrichment  oulituras ware sub-cul tured into

MaGronkey, Salmonella-Shigella, Mannitol salt, and Blood agars.

M
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0. Pecal Speninens

Fecal samples werd collectad from pach  hottle-fed baby

aelected for the study. This was donge by inserting sherile
cotton-swabs into rhe rectum of pach baby. The awabs wers Lhen
immersed into Carry-Blaive pransport madia ADifoo). Thene

specimens Were fransportert to the lahoratory within @ hours time.

The primary isolation media used for culturing the fecal samples

were wimilar to these desoribet FAvieaty -1 After inoculation af the
primary culture  media, the rectal-swabs  Were i, mme sed in
ul

Kawt Fmann enrichmant broth and incubated for 24 hours at 37 £ as
described bry Edwaid and Ewing (1972, Then, Ssub -

culture was made from the Kaut fmardt troth  into Salmonel la-
Shigella ard Machonkey a&giafs. Thoue Were incubated fovr anocher

a4 heurs, and examined to do necossary bacterial identifivation

of pathogens.
%, Total Golony Counting and Ldentifivation of Bactaria

Colonies oOn tryptone glucouse autract agar plates were
countad  with the &id of colony counter equipped with & guide
plate Fuled in square cantimetars. Flates with %O-A00  colonips
were melected and countaed, and then the count per ml for ach
gilution  was multiplied by L dilukion useds Colonips 00
MacQonkey and Salmansella ~ shigella agars wWet e differentiated

mnrphmlmgically and on the hasis of {fermentation reartion 85

1actose fermenting oF Rl antose Fermenting colmiies. Bacterial

)
X




qrowth prr Blaad  agar WAD phnerved and diffarentiated as
hammolytio  oF non-haemolytic colonies. Growtl on mannitol salt
AQAIT WaB identified as mannitol farnsnting  oF non-mannitol

fermenting colonias.

al ldentsfication of Salmopella

A wingle non-lactose fermenting colony wWas picked from the
MacGonkay apar /Halmonella - Shigella agar and inaculated with the
uee of sterile straight wire loop into a 3 ml nutrient broth.

o}
This was incubated &t a7 O for 2 to 4 hours unitil  growth was

ascortained by turbidity. The hroth was then used o inoculate
the standard set of i a-chismical testing metdl & The biochemical

testing media included: Kligler lyon agar lygine iron  AQAar,
noti ity medium, Simmon & citrate, glucose peptone water, UWes

agar slant, and other redia described by Edward and BEwing (19727,

A1l the hiochemical tubes under test  wers gxamnined altet
0
{ncubation &t 37 C for 24 hourg. Thhoot hacteria which fully

corform to  the iniochemnical characteristics ot Salmonella, and

higella were further  confirmed by surological teshs with

PSS RA R P

the respective  antisera phtained from Difco laboratories.

ks
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5.7 ldentification of Enteropatho

R L AL i

enig Begherichia Geld
Thres ta fowe lactose fermenting E.  goeli like colunies
were picked from MacGonkey agar, and eack colony was  inoculated

-t

irnte a 3% ml nutrient broth with the use of & sterile straight
[ .

wire toop. This was incubated at %7 C for 2-4 haurs and growth was
acertainzd by turbidity of the culture media. Then +the broth
culture was used to inoculate the standard hipchemical  testing
media described in Section 3.1 above. Organisms that conformed
with +the hicchemical characteristics of E. coll were asaaded  on
hilood agar for sarological testing. Colonies from blood agar
were tested by siide agglutination techndgue us :ing polyvalent B,
coli antisera. Thoze giving positive resulits with the polyvalent
antisera wers furthor tested with the monovalent E.coli antisera.

The antisera were obtained +rom Difeco labnratories.

3.%,  ldentification of Gther Bacteris
Coliform argari sms, and oy member s orf

EFrterobacteriatceas, were identified by the biochemical tests to

gFnuE or snecies  loval. Gram positive bacteria  such  as
Staphylooogeus and Bacillus speuies were identitied with

comhipation ofF Gran®s strain, catalase and razgulase  tests,  and
wheRever necessary by using  appropriate piochamical tests

described by Cowan and Steel (1974,



o, Mrug Sugcenlibility Yesh
Artimi orodel 2 suseoptibility  tect was rrear £ it Tim

ghterapathogenic  bacteria ianlatad from the various specimens.

Pisc  diffusion technigue previoucly dewcribod by  Bauer T
al. (1940) were  enmployed. Antimicrobial discs produced by

BioMoricun were csed in the antimicrobial susceptibility  tast,
Thess werse ampicillin (10 mogk) , cephalothin (30 meg), kRanatwyclin
{720 meg). gentamicin (10 meg). shreptomyrin (10 megl, polyminin
B{E00 ) trimethoprim ~ sul famethotazole (2841, 208 Mmoo
chloramphenicole {30 moqQ), vancomyein (30 meg) erythromycin (13
wmegd, clindamycin (2 mtg), pericillin {10 unit), glil fadiazinea
(250 mead, and methicillin (5 meg? The test organisms  were
grown in tryptone soya vesst broth,  and Mzl ler~Hinton agar plates
wera swabbed with the bacterial cultwres feom the bryptone sOva
yeast broth. Then the Muller-Hinton agar was allowed to dry at
room tesperature for 1520 minutas, and a set of discs (11 disce
for testing Staph aureus, and ghigella inplates, &nd 10 for
teeting BEFEC was placed on the cultwre plates with the aid of an
automatic dispenser (GRL) .  The oultuwrs plates wers incuhated at
3

w7 for 24 howrt. The zone of inhibition was measured  in

millimeter using a qraduated calipar, The nize of inhibition

TOMNRE  Were interpreted as  sensitive, intermediatey, and
resigtant. The intermediate strains  were intluwded with the

censitive strains for convenience  sinoe they were relatively

Feam, Gtandard referonce stiraing of Egcherighia coli (NTOUXX

25922) ¢ and Bltaphyloeooounl AurRus (ATOE 25923 were used faoir

S ik pee mm

guality contrel of the test.

rJ
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B Detecltion of

WS auiEues

ALl pencillin resistant Staph aureus strains were tesh
f01r RBata-lactamase producstion. Cefinase strips {(BBL) were
for detection of Beta-lactamase producing Staph- aureus. The o

was placed on a microscops  slide and moistend with a

distilled stoerile water. Then; a loopful of Stapbh auwrsus colonies

from bklood agar, was smeard on bto the disc surfacg. Posi
reaction was acertained by development of rod colour on the

wher= the cultiwe was appliod, in  about T ~ &0 mirmates ti
while negative for Beta ~ lactamase production was confirmed

rataining the yellow color of the cefinase atrip,

M.R % mug = icrogram
R OATCC =  fmarican tvpe cullure callection

26
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RESUL.TS

1. tackaround Information fromn Buestionnaire

6 total of 249 mothers werg interviewed in an eleven months
(January - November 1909} study perind. 0f these, 244 (97.97%)
responded  to  gquestions posed in the guestionpaire and provided
samples of bhottle — contents for bacteriological analysis. In
addition, =stonl samples were rollected from  the infants  for

necassary bacteriological analygis.

Tahle 1 shows the educational status of the moathers., It can
he seen from the Table that 233 (96,04 mothors had at least  a
primary sehool education,and only 11{4.754) were illiterate. Table
2 shows the ocoupaticnal status of the methners. Only &B(27.92%4)
were government employees, while 158 (64, 7%) were housewives.
gut of 244 mothers, 242(99.1%) indicated hat they get water {fram
piped sowrces {data not shown tn any of the Tables). However
most of thesse mothers explalnat that they collect watar from oul-
door pipes either neighbuours® or municipal posts at some distance

from their houses.

rable 3 shows the types of food in bottles usually given to
the babiles. f the total mothers, 151 (61.9%) feed their habies
with cow’s mill, and the remaining 73 {309.1%) feed with different

food types  listed in  the Tabie. A1l the mothers indicated
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Tabla 1 Educational Rackgroumd of Nursing Mothers

Leval of Cducation nuaber of motharsg %

e e e A B L Lk LA e M A e - ek L g R R T e 4 e ik B ek K Fm ey ke e SR 1 T

I1litorale 11 4.4

Frimary School 118 48. 4
{gradas 1--6)

Becondary School 36 14.8
{grades 7-11)
th

12 Grade and ahove 79 32.45

Total 2A4 100
S R S B e L Y B g T I 202 I L o 0 B 0 T e A B P o A T T % s e T o B g i I w2 e P e B e e e
Table 2. Ocecupational 8tatus of Motherg
Oooupation Mutish e %

Government smployse &8 27.9
Private enplovae 13 Y h
Howse -~ wife 158 &4.7

A A AR B i et Dot i L Rl VLt RS S KW R 7 S b bk m s ol B e ny e e



Table ¥ Type of Bottle - contents Anal yeed

TS A b e e e o e T I L € AR P b b mad pe Pk RTd BT 6 A R 24T KA o fms ma s § e e A8 R Pt B R § o P Eed e R ik b o

Bottle « contant Mty gl pA

A ETR R G e L e A L A P A LAl LA L LV TS bR Brd e o f e i S Gt LTS S B SR b B e e 3 T4 R T 4R e e TR R 4T K 2 e +n 2 e St e e P W ¢ LT AR B © ok e o o o yonm e bt

Cow™ s millak 151 &l.9
Careal blend 17 b,
Commercial milk powder ¥ 33 13.9

Misture of cereals and ) 20 1.5
cow's milk

Others {(tea, water, otc) id fH.d

¥ = Duehydrated canned mill powdes

sa-
%
it

= Fresh or pastewized milk bought from local market



that they prepare infant foode by bolling and the lengtho of time
that infant foods are usually keept after preparation is shown in
Table 4. A total of 207(84.8%) of the mothers keep feeds for

longer than half & day (¥ & hourg).

Table 5 shows the method of handling cere of the feeding
bottles and teats. fs it can bo seen from the Table, 1921(78.35%)

mothers boil, 35 (14.73%) soak in hot water and 18(7.3%) wash the

feeding hottles and teats with watzr and soap. The frequency of
washing bottles and teats is prasented in Table . Out of 244

mothers, 179(73.3%) wash the feeding utensils oncoe  or twice

within 24 hours. There is no significant association betwween the

methods  of handling care of bottles and the educational level  of

2
- mothers (XL test, P o» 0.005).
The age orowp of the bhottle~ fed babies in the stwdy i6
shown in Figure 1. The babies age ranged from less than 4
months to greater than 24 months. Out of the 244 bubies, 62(23%)

had diarrhoeal problems, and were diagnosed by physicians to have

acute gastroenteritins. The remaining 1B2(74.46) included hbabinsg
with different other complaints, and ‘those attending the
haspitals/clinics for routine immunization or check-up. 0f  the

habies with gastrosnteritis 22(35,.5%) ware in the age group
betwesn b and 9 months, and  S0(R7.5%) babies wi thout

gastroenteritis were in the same age qgroup as above.

a0



Table 4 Educational 8tatus of Mothers Versus Duration af

Feads Kept from Preparation Until Consumption

et o e Ot B e e 1 S 35 4 B ek 2B it R s L bmm Ak o L . e4ad 1A A8 e ey LA e LB R 40 4 PEY Iy o TP R A S D T e Bk b SR PR TR AR L et e S B b S

) th
Length of illiterate Primary Secondary 12 and Total
time thours) Behool Sehool abuve

et g v R g 4 o B e § ah BAE W8 Sy e o T bk 0 R W & iR N s by ] AR B8 A 8 R Lt R e e Y ol RIS AL S o AR e R s e e

No. % Mo, % No., pA 1% yA P s

et bt B R =k g et b 6 S S S K Y£R8 B TR B R R F e s 0 Ky L A LS LT R b b e S L R e s e N I

Lass 0 0 A .4 1 2.8 % 4.8 .
than 1

e ot vt et Pk o Fy e ey B R8P0 LE R e AR ok ek AT Lk S AL 0L P A g L R Mt W P T T AR S TR s RS S S T a0 b e T TR

1 - & 0 O & 5.1 2 S s g 10.8 16 6.5

et oot e br gtah ot 1950 E nm SRS A R o g A kP Lo AL 8 B At M ek B B Ae 38 A A 0 e VS L S R T € S R B e S e B e S TR R

4 -~ b 2 18.2 & Gl 3 8.8 2 2.3 13 9.3

> b o a1.8 102 f16. 4 0 £33 6bh G505 207 84.¢

e vt 8 vmn vare Pt s 8 2 R 4t S Ak £ B A A 4 £k M R A8 TrRg B Y Ak B A I Vi B TR IR LW P i o8 18§ R S WY T AR A B Lt S R SR T Lot R SRS T

Total 11 100,00 118 100,00 346 100,00 7% 100,00 244 100.0
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2. Bacteriologlcal Analysals of Bamplos

A total of 549 sarples, which included 244 bottle - contents,
244 rectal - swabs,  and 41 teat - swabs  were collected  and
cultured for bacteriological analysis. Table 7 shows the various
bactarial species isolated fram different hottle - contenbts, AT

it can be seen {from the Table, 270 bacterial strains were

igonlated from a total of 244 samples of bottle -~ contents. The:
highest bactertial yislds were obtained from cereal  samples. A

total of 24 bacterial siraing were recovered from 17 different
samples of cereal blends (1852.9% yield)., Cow's milk somples
viglded 1465 different hacterial strains. Some samples of the
hottle-contents  vielded nore than one bacterial species, OfF the
270 bacterial isplates, 63 (25,3530 were BE. cali: and of these
= coll, F{14.2%4) were the cliassically recognized serotypes  of

enteropathagenic E

coli (EFECY. Five of the EFREDC were detected
from cow's milk samples, and the remaining 4 were isolated from
samples of commercial  powder  milk. The serctypes of EPFEDC
lanlates included D127:8A7E &), Q126K 71 (B 14H)  O119:K 6%
(Rl4), 028:K 73 R 18), and 035K 5% (B3, Game of theze
serotypes Wi B a;mm igonlated from rectal - swab cultures,
Seratvpes, OU11d4:k 90 (BH-), and Q58K 59 (B 3) were detectnd only

from bottle - contents (Table 8).
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Takble 7. Bacterial lsolates from Different Bamples of

Bottle -~ Contents.

Type nf hmt%lv - nnnt@nts

Cow’s milk Comm¥ milk Cereal
Racterial isolate (1651) {8R) {17
Mo A Nra 7 Mo e

Erteropathogenic E. coli o 3.0 4 11.4 o o
B, coli type I 30 19.8 4 11,4 o 1.2

Other £. coli¥sx G 3.0 0 0 1 .98

P

Shigella %lemneri 1 Q.01 G 0 0 0

6faphylmrmcLu= auretis & .0 1 2.8 1 5.8

Hanlllua SPP . & N 0 0 0 0

Enterobacter app. 29 174 12 3.2 11 42,5

am am b R R e o b B et

Citrobacter spp. 25 159.5 1 2.8 2 7.6

P P

Kleh%z@lla SPH v 21,1 é 17.1 1 5.8

RN e P o W

Proteus spp. 2 1.2 i G o 0

cm vt e e g e et n

ﬁrlnptnbactpr 8PP . 12 7.2 3 3 i 3.8

[ e b

PJeudqunaa ST . 2 1.2 2 .7 Q 0
a

g R A

8}

Sixeptucuccuh S0P 4 2.4 1 2. 7t

Dthar Drganisms 4 2.4 1 2.9 2 ot
(Yeasts, unidentified
spp)

_.A,..,....-a—---.—_a-u.v-mm..._.,-.‘..u-......-.-u—-u..-.-........m..,.“..-n_nu..,-..—._-_......-.....-,....-.ou-.a.._........-.a-_._ JEpTTEpsppeparape VESSRCFRSEVERE ML S 8

Total 145 100 Rt 100 24 100

ottt ik e peak Rt M3 A S R B ik B d o RET R  T B e 8 Ry I L £ B AT MR RS TR S 3 £ 4 M R ey b e Ty TR SE S TR ES PR R SE S

% Commercial powder milk
¥x% Riochemlcally conform to E. cull characteristic
but do not aggultinate EPEC antisera

=
v



Table 7  (Continued)

Tyre of Bottle-content
Bacterial isolate Cow s milk
4+ pereal (200 DthersXX41is)
Mo A No A

L e e e TS T e
E. coli type 1 T 3 i7.8 1 e
azh;;mé. coli En 3 14,7 & 0
Shigelz; ;I;;;eri £ 0 _ G 0
g;;;;;zéc;;:;;mg;reug 1 F.5 1 [

Racillus spp. Q O o} 0

e n gn g whd m e

Enterobacter spp- Fs 2% 7 5.8

o e A ek e B R B R o L

Citrobactar spp. 3 10.7 o 0

st e P by g i R

Klebhsiella spp- & 214 2 12.49

P

Protous spp. 0 0 1 [

e e L ]

acinotobacter snp. i S 1 bl

e A Bl bt Rt k£ 0 S e

)
-
o
~
-
]

Paeudomonas BPRp. .

e ]

Streptococous Bpp. 2 7.1 Q ]

S AN inIe R s e Tl LT SRR T R

Dther Organisms 0 0 A 18.98
(yeasts, unidentified
spp. sBto)

PEeepppsspprvepespRRER TR STES PR AL LSS Al ab At an b 34 R s Rt o ko e L Yy B b BT I T e Fod ek R0 R fa PR e

Total 28 100 16 100

it e okt Bt R € R Rn e e A M Ry R b Bt R e et s o o oS i o Al B A e R B Y ] T R L R 4 A g d s et o T e A

%% = tma, water, oral rehydration snlubtion ato.
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Table 7 (Continued)

et A far 1y e ok 84 ik m a8 B 2k AP S RLa £ 6 M R wn b g et g A pam b 7e B e ma B md aaet F ok e £ bl 1 R R b Ot el T e gas e bbb Aok b R e SRt S A e

Hacterial isolate Tootal

et B E 1% vm m a3 Rty R & N S LA A R ]k Rt a3 n Rt e he 3 R B U AR @ B R R AR T ) An g s s A St A e e T A R 4 % AT B A8 R Rt e s red i 4

Enteropathogenic . coli 2

E. cnli type 1 4%
Gthw;; E. coli ?
Bhigvlla Flevnerl 1

ataphylucmccu» BT RS 't
Hacillus spp. {1

Enterchacter spp. 1)

e A e 4R o bt et

Citrubacter spp. 31

PR e ey g e T anm

Flﬁbv1911a SPp . S0

B it b e e P

Prutwmb SI[3 . )

T

fecinetobacter spp. 14

L T L L T LR VLY e)

Pepudomonats spp. 4
Streptotocous sSpp. i
Dither organismns 10
(yeasts, unidentified speciaes)

i 38 % A A8 £ Mt A P v perh g ekt S § R A S R At Lk 5 i A B by S o D R B TR R R B S8 6 R G e ST ARV LS S R 1L L s e e e v L K8 AL

Tatal 270

e+ 43 g M B An B bR PP AR B P e 8 e ok e d Rl i AR AR ) EE AR SAA 8T P Pk R B A 8 A L R R g g L e 1 B et e

a7

24. 4

11.5

18. 5

S
P .
PR
S u j
[T

100

PO

R b ke

R L i Lt ol



Table 8. Berotypes of Bnieropathogenie B, ppll isolated from
Diffarant Specimens

s P e R bt fmn ® o ol e 3 B Ve 8 1 B+ me ek dmn rn < KB I3 A S € 4R e o e B ke n ek 44 B T oh BT M F RS Kt b R D AT G S e 10 L BT 2 R AT A e e

Ialabtas from Isalates fram Total
Rettal - Swabs Botile -~ contents

et ot et o £ S B R g k4 Ad R bone d TR ALY T E € £ pum o Aeae e B Bt W LA L R 8RR 003 e i L e s A AR T AT R A Fon ik mrad e B R b LA R L Ty fmn

Serotypes b e % rumb e % No. e

D127k 63 (B 8) 3 13.0 1 1.1 4 1241
0126:K 71 (B 146) B 15.0 1 11.1 4 12.1

Q1251 70 (k1) 2 B3.7 i 11. 1

L
~3

Di24:k 72 (B 17 1 4.5 Q o 1 X

D128k &7 (B 12 3 15.0 Q. 0

!Jl
~2

Ol111:K 58 (B 4) 3 13.0 & Q 3 2
044 sk 74 4 8.7 Q 0 2 6}

0246 HO(R & 1 4.2

d
{:!
L
—
)

il19sK &7(3 14) 1 4,3 1 11.¢ 2 b
g2a:k 73 (B 1) 2 a.7 2 22.2 4 12.1

0781k 80 (X ) | 4.3

Lt
b
o]
—-
P

018: 77 (B 21) 1 A

il
Tt
—
[l
——
J
-

Dil4:k 90 (B ) O Q 1 ii.1 1 3

DEG: K G9{R 5 Q 0 i 11.1 1 3

e Vo 4 ek 4 R b m b e 5 pad S TR 8o s bt ke R Rk M B . Ry £441 ot %t Al e i BAS R BAAS L BE S M R 4T e el hend e B AR R R A e e ey 7 o R b L b e e e

Tatal 23 100 7 100 a2 LOG

e Bt ) Al Rk B B2 o s & bk £ e P Sl LA £ st A £ e R g Tt FA Bk A A F M T A 4 R e A i el B n A RS AT UL R Ty T s Tl S SR R YT R Ry AT et i s



ghigella was ifeolated drom only one wAanpl @ Gtaphylococous

aurpue constituted 9053 4 of the totsl bartarial iszolates. o4

the 9 Shaph aureus isclates, S(5G.5%4) were detected from cow’ s

mili ard the FEmaining 4{/4, &%) Wiy e F1om pther
battle -~ contertz. N Salmonella or VYihriog spoucies woere
detected in any of the bottle - content samples. The remaining

group of bacterial idolates were predominantly the voliform group
which included, Enterchacter sppn., 66 (24.4 %), klebuiella spp.

s0(18.5%), and Gitrgbagter spp.  S10L54). {Mher bacterial

spacies such as Pzoudomonas spp. s Frotaus spp. or BLreptbiprcus spp.

e hrm e N e D E T i S

wWinr only isolated infreguentl v. Racilly

it

CEraus wWas

+

igolated from only one sample of bottle - contan (Tahle 7).

i

Table 9 presents data on bacterial isplates during different
seasons of the vear. As it can he seen from this Table, the
isotation rate of the different bacterial strains appeared to he
highaer in  the rainy seasan than in the dry SEas0MN. Qf the
gamples collected during the ralny season {(June-Qetober), 4(4.7%)
vielded EPED. The corresponding yield of EPEC from samples
collected during the dry season (Novenber-fpril)  was only 3
(2,6%). Staph auwrgus was isolated from 7 (5. 4%4) of the total
samples collected during the rainy seasons, and 2 {(1.7% of the
dry season. Similarly, klebsiella spp. and Interobacter spb.

ware isolated in bigher rate during the rainy seasan than the dry



Tabhlag 9.

Racterial

i B B A £ e B ek AN s ey 44

Staph. awraus

Shigella spp.

P el

Entervbacter spp.

B ik A R o P 4 R R il HR T

Enteropathogenic
E. coli
E., voli typs I

Citrubacter

—t o d A £ A Tl ERR

Bt

Klebhsiella sppl.

—— e o 4 B e

Others %X

e B B h BAE el A A T A A R R

Total

PP T e

X

%% Others = Nen coliform group of

Beasonal

e

isnlate

P

L s g ¢ s A e e bl

P i

[ et eaaru A b ey b e gL gtk

Dy sEABON
{(Movember - April)
MN% 115

Na.

e
b=

it e P

A

1.7

1%.0
14.8
135.0
45

39,1

[ P AR Y i

108 100

et et e e AR B Ao e B s et o A RS R oL bk

Number of sample analysed

40

ot s e e w4 R £ e med ottt g b L b

P el

£

Mo,

s v

V62

bacteria listed in Table

Ienlates from Feeding Bottle - contents

Rainy season
fe - Qotober)
M 129

%

ras

=
e

4
0.01

42. b

4.7

22.9

10.8

-~
L

";-1

1.6

100

or e bk b e (et B P Ryt R L 3 f BT e

-
!

swatre s



The ovet a1l rate of isolation of bacteria in the rainy

mpason was 125 % (1627129, and 95,9 4 (1087115 in the diry seasan

{Table  F). The association betwsen isolation  freguency of

differant harteria and sessons in which  the samples were
=

collected appears to be statistically significant (x& test, P<

0,.01)

Figure 2 shows total bacterial count per ml  of samples. OF
the total sanples of bottle contents, 144 (59%) harboured  nore
than 106 colonies nf bacteria per ml of sample. Cereal sampl es
or mixed preparation of cereals and cow's milk appeared to be
grassly contaninated. Bacterial counts greatar than 10 colonies
per ml of sample were abtained from 11(864.7%4),and 18(64.3%) of
cereaeal, and mivture of cereal and cow's milh samples
respectively. Gimilarly, O8{(B8.34) of cow’s milk and 16 (48.5%)
taf commercial milk powder ganples harhoured counts
greater than 106colon195 of bacteria per ml  of sample {(Talle
LG The association between the type of botfle - contents and
bactrrial count hnr ml of smaples is ot statistically

e
significant (X test, P> 0.05).

Total hbacterial count versus amethod of handling care o+

feading bottles is shown in Teble 11.

a1



Table 10, Bacterial Count per ml of Bottle = contents

PR g b e b ek g b £ o R T S M 0T ST B N 3 i R e bk sn bt bt L C i T S P e B N s B A8 b L 4 ey A Fm Fme BB R Bt 38 St p i i s o o o bl p % B By P A2 1 F AnH] BN Am g e

RBacterial Tyvpe of bottle - contents
C (-n_‘nt “fml L L e R s £t bt B e Kk sam om s et oy P K mr & R A 4 P Yo R FL & R4S 8 ek £ A B 5 o e b T ok o e an A SRR Bt ot A A £ £ 8 R e
Cow's Comm. powder Cereal Cereal+ {ithers
milk mi 1 caw' e milk
N A Neo P Mo % Me % \I¥] 7
A
< 10 11 TS 2 fal 0 O L 0 2 13.3
4
2010 - 29 i6.6 &5 i9.2 2 1.8 2 7.1 1 b7

o
10

]

2510 - 27 17.9 10 20,3 4
6
10

L]
e

&
0

28.86 6 40,0

&
> 10 B o8.3 16 A8, 5 11 ad.7 ig bi.3  h 40,0

S AL M B A€ ) T8 A Y A SN LR R L C d R Rt B el Bard e o 1 i 9 N 8 e L e R L R B ¥ B bkl Ln hag e f o § S S e Al T Rl Rk AR $h e § Bt 6 4 b Ak e ¢ o

Total 151 100 ZX 140 17100 28 100 15 100

¥ other = tea, water, etc
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Tahle 11 Bacterial Count Versus Method of Handling Care of
Bottleg

et et e o A e Y o8 o Rt St B £ R A 8 e 0 B R et 1 1R T e Gk TR G S M L b R LR R S g e AR LA R e R T B W Py R ke e LA R P e

Range of Method of handling care XXX

E(ac-te‘.- i '."?'.1 PG AP PRI RIS IR ST PR R a4t e e A b Pk i W B T R by A AT TR

count/ml. RBoiling Suaking ¥ Washing %%
Na. A No. A Moy %

i - 10 39 20.4 8 22.8 1 5.9
2u10 - 10 38 17.8 1E 27.1 9 500

*ixio 114 e 7 14 A0, 0 8 44.0Q

e ot a8 e At 2 ok B o A T B T et B o 4 8 ek R iy S 37 R 4 T o £ S R e s W RA e Rt hven bl R ok Rk Pk A4 i g AT mam e b U 8 Med ot i S i b8 et

Total 181 LQo 345 100 18 100

m e b e o £ A rm S B EA S e ok B d S B e ki g B R L ey b R T T e e e fm s ot i A 1B e A B § P b R b 8T AW e S et BB Tk s L Lt 2

HGoaking in hot water

Waghing with unboiled water and soap

Information ohtained by interviewing motherss and
duration nd treatment, temperature, eBtoc are not known.

Tt
[

b$ ¢
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"
L2
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The count tf most mampl es taken 1o hottles,
f14(59,70)  hoiled, 14040,0%) soaked in hot water; antd 8(44.0%)
&
washed in unboiled water and soap, contained counts more than 10
bacterial colonies per ml of samples. There is no sighificant

assnciation betweer the bacterial load in the bhottle-contents and

the various method of handling care of feeding bottles, used in

2
the studied population (X test, Pr 0.03). Figure 3 ghows
bacterial counts per ml  of samples in different sgasons. It

appears that the bacterial load per ml of samples in the rainy
morths uf the year arg slightly higher than the load in the dry
months. For instance @il the cownts  rvecorded  from sanplas
collacted in the months of January and Fehbruary were 106
colonies per  ml. or below, whereas in  the months of June and
July 18(12.0%),  and 25(2§,4Z} ad  all sanples analysed
respectively, had bacterial counts greaater than iﬁéculanieg ner
ml. of samples.

Bacterial iszolates {rom teat-ewabs are linted in Table 12. Az

in the case of bottle - contents, the moast frequent iscolates from

teat ~ mwabz  included celiforms  in the following prder
Enterobacter, GCitvobacter, klebsiglla. Figure 4 compares

hacterial ipolates dotected from bottle-contents and samples  of

teat-swwabhs.

4r.

44



s 35; ‘
i .
¢
s z
= '
= 2 7
; :
c § 4 \\
{ .
@_ . g ff . \ - 3
e ; \ :
L 15 7 E !
% ! % \ _71.
: i l :
=2 i / 3‘\5’\ it
I oin : -
.;.:-«i ,f \‘ w// :
2 % 7N /
T g / \ v
o 5y 7 ‘\wff' :
& & f ; ‘
T /
i 3 )
e ] J < _
& ﬁ & g i i i i § E. e )

oy

F W A M 3y & . A b &
Monihs |
Tig.3 Per ront of samplss of bottle-
conien’s hiving baclerial counis mors
then 101 egeh monih {(JoniS-Nov.8s)
* -~ Perceantage is oot of total samples coliected each momth.

-



Table 12, Bacterial lsolates from Teat - Swab Samples

e e R B B TRl et Lol T S DA

Hacterial isolates MNumb er A

R AT Bt R 1 L B e B R ot e i = Rl R e i S R S WL B e e B da b A E A A AN £ e T ma #e A e Rk e 1 8 Rk L RS Fa B b 4 M LB P s e A EE R R & MR Ee § 5l o

Enteropathogenic E.cpli 1 1.2

E. coli type T 7 3.4
Other E, coli % &5 b, 0

Enterocbhatter spp. 20 24,0

P Gt AT e ek b g g 1o mn ey g

Klebasiella spp. 10 12.0

e £ T A o e L

Citrobacter spp. 11 is.4d

B b b 8 e A i

Shigella dysenteriae 2

i3
-]

Btaphylococous auresus 10 12.0

Bacillus spp. 1 1.2

B b L L

Acinetohacter spp. 10 1

P v B e 3 et Bk Nt Ry em ke B

Streptoconcus spp. i 1.2

R T T

b3
L)

FPeendomonas SppR. 2 )

Ty T T P

Dthers %X 3 Z. 4

R Y L LA b TR e R L Yt o g L B TR R SR B B £ Wt e T L m R ek Bn AT £ Bk e a mm bk b sy i e e T W <8 et B e | A R e ER h er Bk Sl ol o8 A B E b7

Total A 100
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but negative with antisera for EPEC

X% = VYeasts, and unidentified bacterial species.
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Shigella was detected from 205,27 teast -swabs, and EPEC firom
only 1{1.6%) lteat samples,
Table 13 presonts enteric pathogens isolated from 28(11.4%)

of 244 rectal ~swab culiures, Out of 42 rectal--swabs ocollected

from babies with gastroentmeitis, 10{(146.4%) yielded enteric

pathogen. Orly in  one case were two enteropathogens  isolated
fram & reotal swabeculture. 0Ff the rectal--swabs  feram habies

without gastrointestinal complaints, 18 (2.9%) yielded enteric
pathogens  listed in Table 13. The jisplation rate of enteric
pathogens {rom gastroonteritis cases is not significantly greater
than the rate of dsgplation of these pathogens {from non-:
gastroenteritis stool sanples (2 - test, Fx0.09). EPEC was the
predominant isolate from both group of babies (Table 13%). It was
icsnlated From F(14,.5%) of the &2 rectal swabs collected from
babies with gastroenteritis, and 14(7.74) of the 182 rectal--swabs
from habhies withoult gastrointestinal illness. The izaolation rate
of EPEC from the former group is significnatly higher than  the
rate from the latter group (Z-test, PC0O.05). The {requent EFED

serctypes  included 0128:K 67 (Bi12), 0127:k &3(B &), 0126

SO I £
16y, 0Ql1l:k 858{: 4), and 442K 74, Moot of the serotypes from
rectal ~swabs  of  gastroenteritis cases were ldenticsl to  those
serptypes detected from non--gastroenteritis samples (Table B8).
However, cerlain serotypes: 32508 70(R 13), 124:k 72 (2 17),
D1i9:  &24{E  14), OR&:1 GOIR 6), and 028: K 73(8' 193y,  were
igolated only from  the rectal-swabs of non—-gastreenteritis

babigs.
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Tahle 13, Enteric Pathogens from the Stool of the HRottle-fed

Babias

i st 4 s e e o o 3 Ak £ e+t B R Bl £ 2 B W o £ 8 Al F e R A 8 S S AR o h 4 p s Sy gt L s Aeeke e s Ak £ B kb Bt bbb AL e md Ao R £ T R £ R A A AT R bl B W R 02 Y

Isolates Dastroenteritis cases Nan—-gastroenteritis
(Samplew = 62) rases {Samples = 182)

At L e AR R B Ed 8 Bk ML A 4 AR R A f s A A VR T T A A R e it bt o e Rt o o b e i b B s ST Y e A E ¢ B A3 AY A M el T R o

numb:er Y% number A

ma n et ot St ot Rt T P ik o 4§ i ek swn o b k8 n e B L T I AR § ok e AT T A A A S0 0 ML KSR ot NG A N T P4 el 198 a1 2 e e ki hd ) BAS 4B P S E 0N b

EPEC 7 14.3 14 7.7

Gh. boydii 1 b 1 0.0L

= P

D

She flexneri 1 1.4 0

- N

L, auromas 0 0 3 22
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I only  thres  instonces were EPEG isolated  from stool
samples of the babias and at the same time from  theldr feading

pottles: and the sarotypes woere identical in only one case, This

pairticul ar sarntype WAS isnnlated fiom Ex] traby with
gastrointestinal cumplainto. Shigella was detected only from
% (1.2 %) of the 244 rectal-swal culturssn, {3t thece

higells imdlat&ﬁ o were from babies with intestinal illness, and
the ramaining { was from & bhaby without gastroenteritis.
Staphylococus AUreus was jsolated from 3(1.272) of the 244 stonl
samples, and all  of theoe isolates weres detected from nans
gastroenteritis babies. Ne Salmemslla, or Vibeio species were
detected in any of the rechtal-swabs.

Antimicrobials  and akbrevations used in this paper for the
antimicrobial drugs are shown in Table L14. The antimicrohial
susceptibility test result of EPEC strains is presented in Tahle
15, A= can  he seen  frao the Table; 2q¢(92.%%) of the EFEC
igplates in thio study, ware sersttive to kanamycin.  Simllarly.
all isolates of EPEC tosted were sensitive to gentamicin. Other
anti~bacterial  agents to which 15(57. 4%y, 18(&9.2%) BB OHL) 4
ant  20(7&4.9%)  of - EFEC etrains respectively sensitive wera
carbenicilling trimethoprim-sulfaneithoxazole, Polymixin B, and
chloramphenicole. 0f the EPEC iﬁnlateé 1S (57.7%), 14(5%5,87%),
11(42,.3%) ard QL3R4 &%), wore  respectively  resistant to
tetracycline, ampicillin, streptomycin and rarbenicillin (Table

1353 .



Table 14,

i e Er s an A Y Rr E A R R

Abbreavation
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B

Abbrevations of Antibacterial Agents Used

Paper
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Full name

Cephalothin

Tetracyolineg

Ampicillin

Carbenicillin
Fanamycin
Gentamicin
Faolymain B
Streptomycin .
Trimethoprim-sulfa
methorazole
Chioramphanicol
Clindamysin
Penicillin
Vancomycin
Erythromycin
Methicillin

sulfatdiszine

in
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Table 1%, Drug Buseaptibility of Enteropathguenic g, gall

{Number of isolates tested = 24)

Arkibacterial Sensitivity Resistance
ﬁg Ent = et venaAiemben am s 545 s mim b8 Sm | 04 R AT T ot b e 4 B I B ¥ i Ak 84, AL R R bt A e S ke SN g b

numnber A pinb e A

PRSPPI RTETISOIETIE PR IERE SR SR e bbb bbb e vl BL b T s b o § o B 4 B M bk 0 WO o b4 St R, Bt bemt

Cephalothin 17 &5. 4 9 4.6

g
3
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Drug  susceptibility  test  resulls of Shigella isolate are

shown in Tahle 16, OfF the antihacterial drugs, kanamycing
gentamicin, trimethoprim - sulfamethoxazole, chiaramphenicol .,
and polymizin B were effective against all the Shigglla
isnlates. Of the & Shigella strains tested, § (8334 were

Feaistant to ampicillin, and carbsnicillin. Similarly, 4(56.7%)
IE04y, and  B(60% of @higells tested) were  resistant  to

cephalothin, tetracycline, and sulfadiszine recspectively (Table

14) . Dirug susceptibility test result of Staph. aureus isolates is
shown in Table 17. Nz it can ba poan from the Table, (894,74,

16(84.2%), 1A 74,  and 14(73.7%) of Btapha

aureus isolates were

sensitive respectively to gentamicin, kanamycin, clindamycing and

cephalothin, Dther antibacterial  agents which were effectlive
agatnst L2 (63, 27%) or more of Staph. aureus isul ates Wer £
arythromycin, chloramphenicol, and streptosycin. A toltal of

17¢8%9.5%)  of Staph. aureus isolates were resistnat to  penicillin.

Similariy, 14(73.7%4) of Blaph. auregus strains were resistant  to

tetracyeline. A1l penicillin resistant straine were found to be

B~lactamase proaducers.
Table 18 presents data on single and multiple rasistance af

the bacterial isolates from various samples. ALl of the 19

o more antibacterial drugs.



Table 14, Drug Buscaptibility of Bhiaglla BRR. iwolated from

Varioug Specimens (number of iaolates - &)
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Tahle {7, Drug  Busceptibility of BLapDYlRGRGEYE  AHERUR
Isolated from Various Specimens (number tested = 19)
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Like wise, 19(78.9%), 1746930 and S(BIX.E0) of SLaph. awrews,
EPEC and Shigella spp. were respectively resistant to three or
more antibacterial  ageots. Out of 51 bacterial isolates tested,
B{15,7%) were resistant to three antibacterial druys.
Bimilarly, G17.6%), 91E.74), 3{E.BL,  and 2{E.9%) of the
hacterial iznlates were resistant Lo four, =i, seven, and egight
antibacterial agents respectively., Only one (1.9%) ofStaph. aursis
isolate was resistant Lo nineg of the 11 antibacterial drugs.

The antibiograms of resistance of FPEC are shown in Table 9.
The pattern of resistance of EFEC strains to three antibacteirial
agents  was  Am/CR/Te. The antibiograms of resistance to  four
antibacterial agents  included Am/ R /TR, ant C/CF/8/Te.
Multiple resistance patteirns of Shigells isclates ave shown  in
Tabile R0, The patterns included Am/CR/CE, antd  Am/CR/Te.
Similarly, resigstance patterns of Staph. aursus are shown in Table
21. There wore 19 different resistance patterns, and the most
ffequent were C/Ce/Dp/i*/ Te Ve, E/Dp/R787Te/VYa, OR/p/B/ T Va,

and CF/Dp/h/p/%/Te.
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Tahle 19. Antibiograme of Drug Resistance of Enteropathogenic

By BRLA Imolatas
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TaBla 20, Antibiograms of Drug Rasistance of HhiaRlle
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Table 21.
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DIBCLSEION

The pregent HUHVEY has attempted To examing the
pacterinlogical quality of infant feeding boltles and feeds. The
predominant bacterial isolates from samples of bottle~ contents
and teats were coliforme. Contamination of household utensils,
fpods, water etc., by the coliform group of bacteria hawn been
v eported trom many countyies. A study in  ruwral beriva
(Steenbergen 8L al., 1993 examined drinking water, - and
childrents dishes, and the results have shown that AQ per ceent of
the dishes, and 2 par cent of the water were contaminated with
these group of bacteria. “caotte gt al. {1982) investigated
microbiolmgical contamination of 251 homes in  Surrey, England.

Thene investigators have jeplated the coliforms such as E. coli,

Cat et e et =T e e e b bt e s e ot et e o 8 hn Ben pm e Aot

clpacae from toilet water, kitchen sink, dish cloth, «leaning
cloth etc. The presence of the coliforme in  food, o water
samples suggests an objectionable bacteriological guality of such
materials., This is because the presence of these organisme in
food or water is evidence of the risk of contamination of these
materials with potential pathagens, or potenidial spoilage, as
well as smanitary conditions of fooid processing., production, or
storage (WHO, 1987).

Hecause of the difficulty of isnlating enteric pathogens fiom
foads, most studies have used enumeration of coliform organiamns

as  evidence of the potential for transmission of diarrhoeal

b



agents. (WHD,  1209).  Further more, Somes studies (Guarino gt al-,
17 Arora g al., 783 fave incriminated some apabers of the

coliforme in  diarrhogal  etiology. Wadatrom eh  al. £1974)

prgd e

imolated klehsiella, Entacobacter, Citrobacter, antd  other

coliforms from Bthicpian infants with ¢iarrhoea, and pointed  out

that these bacteria produce enterotoxins and could anse
diarrhooa. giwa el al. (1900 isolated these coliforms  from
sovelr sl foode ard water samplen il thy zame commudty. Earlder

study  on diarrhosesl etiology (Habte et al.., 1764} analysed 49
fmeding bottle samples from Addis Ababa, and the results showad
tlhat  15(31%) of these samples vietded coliforms. The colifoen

imalation rate (71%) in the prasent study is  higher than  the

results obtained in the above study.

in the present  stuady, enteropathogenic  E. coli. Shigella,
Staph. aursus, and Bapillus cereus have besh detetted from a small
pumbsar of samples. Althouoh the frogaency of isnlation of theso

ercerie  pathogens i relatively Tow, their very prevalence in
both  stool sanples and infant {oods, ancd fesding teahs cannot  he
overlntked. A total vyield of 903,774 of  EREC from bohtle-
contents, in this study is vomparabile to the jsolation rate of
EPER reporihed by Habte et al. (19464). The isolation rate of EPEG
in the present study ie by far lower than the rate renorted from
Zaria, Migeria (uhprlan ot oal., 198%; Cherian ot al., 19487).
These investigators have recovered a large group  of bacteria
including  the coliforms from feading bottle-contents; ard  EPEC

cenatitutad 29(50%) of their total hacterial ioolates. A similar

b
LA



4.

study from Indonszia (Buriono ey al., 1980 veported that Fl. oli

)
ez

was  the predominant organisin feom bott pocontentya, hub none ¢
the L. coli dsclates in that  stwly were the classically
Fecognired pathogenis serotypes.  In vhe present swvey Stapil. aureus
was isolated an froeguantly as CPEC From the hoattle-contents.,  The
feniation ratos of Stoph. auwrens from elsewhers in Africa (Therian gt
al.o, 1987, Cherian gt al 1985 were bigheor than noted in this

study. The izeletion rate (16,47 of Staph, aursus from 61 heate

swabz  in this study, ie almost five timses it's  isolation  rate

from szamples of thse buttle-content The isplation rate of Staph,
aureuws  from facding -teals in this study is comparable to 17 per

rent recovery of Staph. awregs fron feeding Leats of Nigerian infants

(Elenbe et al., 1982). The per cent recovery of Btanh, zurews fron

ferding teats reported by Cherian gt B2l (1987)  wan  olightly

highar tharn  tha result obtained in the present study. H:hev
investigators {(Barrel ot al.. 31979 Rlack et al.. 1982) used

erumeration technigque to detmrming Gtaph.  awreus from fFoou samples,
nente it is pot convenient o compara their results  with  the
srasent finding. Isolation rate of Shigella Species from bottle
contents is very low in the present study. Literatura survay on
similar  otudies dess not show a better recovery rate af Shigella
from feeds and feeding vtensils. For ingtance, no Shigalla hao
heen  recorded in the reports from Migeria, Uganda or ITndonesia
(Choerian et al.. 1987y Philips ek al.. 19692, Surjono ot al.,

1980, Mo Salmonglla organismns were detected in  the present

AT



study hut reports from the Gambia (Barrel et al., 1272}, and

Nigeria (Dherien ol al, 1985, and Fleghe ot al., 1982 indicated the

rocovery of Salmoneils firomn bottle-contents and teats.
The total bacterial ceunts cheerved in ssaples  of st
bolttles in this study, agrees with reports from phher  studies
(Swrione et al.., 19807 Phivip gt al., 1969) . in the pressnt
study, 99 per ceﬁt of all samples had bacterial count more than
&
1X10 colonims of bacteria pee ml. Al thaough all types
of bottle—contents showed heavy cuﬁtaminatimn, éereal blend or
its minture with cow’s milk appearsd Lo contain more Frequently
¢
(65 per cent of all such samples) pacterial counts more than 1}(10J
colonies per ml. The high bacterial counts observed 1n ereal
preparation were also noted  in the studies from the Gambia

{(Rarrel et al,, 1930}, and elusewhere (Mlack et al.,1989). Rarrel

gt altaph. (1980) suggested that the high bacterial count obhserved

in cereal products could be due to poor heat penetration in such

P

pireparations. In the present study, cow's milk appears to he
majrr  feed type  given to babies in the studiesd  population.
Further more, 1t was found from the bactericlogical analysis in

this study, that cow s milk sanples harbow ed a larges number  of

hacteria ingtuding tha enteric pathagens. The total bacterial
counte of these samples were also amorg the highest. This could
be due to the fact that milk provides a suitable culture medium
many  micro-orQant Bmé. However, adequate boiling kKills sost (58
the bacteria in  milk, particularly  those in the family
Erterobacteriacess. Thereforea, high miwrabial popul ation

T A P Y T Dl e e L e e e et e
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chservad  in  this study indicate either inadegueate bioling, oF

poor handling of the ferpds after prepasroticn. It may also be due
to inadequate handliog care of feeding botlles. In the present

sturdy  high bacterial count as well as hioh roate of  bacterial
igolation have been obsarved in the rainy season. The rainy ssason

in Ethiopia algo coincides with increesse in diarrhoesal cases

(Btinzing et al.. 1977). Parrel gk al . {1979) ohsarved 5
gimilar pattern in  the Ganbia. The explanation {or high

bacterial count and higher number of isnlates in the rainy season
may e, an inecrease in bhe unhygienic condititns in the

environment such ag freguent contamination of watar.

The staus of mothers education in the present suvey does

not show a significant difference in the hacterioloogical  guality

of hottles and teats. Burjono el oal . (19890 reported a similar
vhservation from  Indonesia. It ig possible ko learn from  che

answers given by mobthers that feeds arp propared in buld more than
hald a day in advance by the majority of mothers in the studied
popul ation. This +tvpe of prectice has also heen ohuserved in
other developing communtiess (Barrsl st al .. 19797 Surjono et
al., 19803 Roherts, 19892; Black et al.. 1989). The vast majority
of  mothers in this study have indicated that they wash feeding
hottlen i teats only once oy ubmost ftwive, and most of these
mxthers have no extra bottles or Lteats (nok shown in herel. The
frequency 0f bottle washing noted in thiz study is comparahle to

an obaervation in Nigeria (Cherian e al., 1984). Most of the

&5



pursing mothere collect water from out door pipen a factor which
may incroase the chance 0f water contamination.  The wataer can by
even  contaminated  at home in the storage contalugs. In this

stutdy mothers have indicated that they usually  #insa feeding

nottles  with unbolled water. This could have been an ioportant
source of pathogen recovery in hottle contents and  teats. More

over, about halfd of the nureing mothers indicated that they have
maids o rFelatives  to take care of the habies which npormally
ipc)lures feed preparation and feeding. guch house members could
introduce  pathogens  into infant, feeds as a result of faulty
fandling even whan mobhers are aware af the i1l effect of poor
handling of feeds and feeding bobtles, and are careful.

Sintesr per cent  isolation Fate of  enteric  pathogens  firom

fecsl samples of the bottie-fed bahies in  the present study

in comparable to gz rasults from Kenva {kalaya
gt al., 1972, and Nigeria (Akzinterwa gL al.. 1982). The

isatation rate of enteric pathogens i the prezent study, 15
Tower comparcd to 37 perocent inolation indicated by Erwa gt oal.
{1971) from the Sudarese children, and 62 per cent lsolation rate
from infants in South Africa (Househan et al., 1987). Previous
investigators (Thoren gt al., 1962 from Addis Ababa, Ethiopia

reported  a very high rate of pathogen isclation compared to  the

present  finding. This was mhviously due to the wide range of
erntoropathpoens investigated by these authors. The isplation
rate of enteric pathegens  from diarrineal swab-cultures 15

slightly higher than the jwalation of theste pothogens from  nons

47



diarrioeal swab--cultures, but the difference was not statistically
sigrificant. Such  a high yield of enteric pathogens from  none
diarrhossl  healthy individuals has aluo heen reported from India
(Mathan i  al., 194134) « mnternpathogenic  B. Goll was the

pradominant isnlate from  stonls of both  diarrhoeal and nons

diarrvhoeal babies. A osimilar observation wes reported Fromm the
sudanese Children (Erus gh al.- 19719, Alithough FREC was found

in patients with gastrointestinal illnews and those without
gastroenteritis, the isolation rate of ERFEC was gignificantly
greatur  in the former group than in the latter. This Ffinding
agress with reports from Uganda {Lubwama, 1786), and South Africa
{Robtii n-Brown, 1900, Other investigators (Goldwater et aly
17313 Spencer gt &l., 1980 Sebodo gl al., 1977) isolated EPEC in
equal proportion hoth from patients and controls. Thie freguancy
af ieoclation in this study, agrees with the isclation fraguency
of EPEC repnorted previousiy from Addis Ababa (Thoren gt al.,
198a2) . In their report EPFEC was listed as 2nd most %W&quaﬁt
imelate  nedt to rota virus. A similar work from Hrazil {Coiro gt
al., 1987) listed EPEC  as the 2nd most nnmmnn. janlate from
Brazilian Children below © years of age. The isolation rate of
ERFEC  from  diarrhoeal  stools in the present study is higher
compared to 3.9 per cent,and 3.5 per cent reported by gSuntadvoot el
&la (1981), and Mahabir-Bingh et al. (1988) respectively. The
most frequent serotypes of EPEG detectrd in this study: have been
alsn reported in previouws study from Addis Ababa (Thoren et al.,

1987 . The serotypes of EPEL, O126: K71 (B16), 0111:K38 (B4), anrcl



n

Ol KSE (RIS wore most fraguent incdates in the present  stuwdy.

These sorobypes of  erteropathogenic E. Goli have also by ey
reported  from  saveral studies (Antai et al., 1997.; Lubwame,
1986:  Gdelman et al.. 1983 Fredij, 197%). The isplation nf EPEG
from cporadic casen of infantile enteritis hos heen wnclear and
controveraial (Lubwama,  1786). Jowewver, Bpidemiological studies
in developing countries (Lumwams, 1984 Antsi et al.. 19873
Frobin-Rrown, 19803 Gurwith, 1978 havie demonstrated a significant

asnociation betwesn SREC angd enteritis.

Shigella was iaolated from 2{3.2%) of the &2 i arrhosal
stonl  samplesd. This result appears to be siightly higher
comparsd to  the itsolation frequency of  Shigells reported by

A4 al. (1977} {from Erhiopian infants with diarrhoea.
Similarly, the present result apprared to b higher from 41,8640
Ghigzlla iaulatea-nut of two-hundred stonl samples  of  children
from  Delhi, fndia (Mahbir-Bingh et al., 1988). Un the other
hand, isolation rates of Shigrlla (B.3% and 74 raported from
Suth African infants (Mauseham gt al., 1967y and Robin-Brown gl
al., 1785 were higher than the freguency of igolation  of
Shigella Trom Cthiopian infants and  Childraen. Staphylocotius

aurzus  was  isulated from rectal-swab cultures of non-enteritis

cases.  HMone gt oal. (1985 have found focal carriage of Shaph
aureus in infants with and withoutE, coli enteritis.  The authors
indicated that the carriage rate was sigrificantly higher amongest

infarts with enteritis. The fecal strains of Staph adreus

&4y



mey  be acguiced from the envireement oF from food (William cited

irn Hone l;_;}i al., 150115

Multiply resistant enteric pathogens are comnon in developing
countries  whaere indiscriminate use of antihiotics is & problem
(Ghoars gt al., 19872, The prevalence of resistant bacteria to
commernly  available  antimicrobials an developing countries are

contributing to the spread of major infectious diseaves

{Cheesbrough, 1904) . It is not surprising that in the nresent

study most of the bacterial isolates both from clinical  samples,
and feeding utensiis were reslistant to the commonly available
antibeactarial agunts.  The number of bacterial isbplates tested in
Cthis  study, waere relatively low,  however the resuwlts  of  the
antimircrobial  susceptibility test observed, are comparable  to
provious works (Ohaseibki-Ebor gt al., 1989, Bhears bt al.. 19870 .
Al the 5. awrpus strains jenlated from stool and feeding test
samples in the present study wers resistant to penicillin. guch
a high rate of resistance to penicillin have boen reported  both
from Ethiopia {(Bedebou, 17823 Tewndros gt al., 1923, and obther
country  (Mymola gt oal .y 1987, Tha rate of resistance o
penicillin shserved in the present study is higher “han what have
bgen reported previously (Florde et al., 1970}, It has heoen
clearly established that penicillin reoietance ofStaph aureus
strains is largely a result of bheta-lactamase proaucti on
(Frimodt-Moller et al ., 198&; PBashker gt al., 1280). In the

present study, all penicillin resistant strains of Lizph aurpus werns



alen  found to be heta-lactamse nositive. About 5S¢ per cent of the
Stapi auraus implates  in thie study have shown resistance to
methicillin Resistance to methicillin have been reported from
Ethiopia (Plorde gt al.. 1970; and Gedebow, 15982), and el whers
(Hone et al., 1985). The percentage of methicillin resistant
ctraing  encountered in thig stucy is higher than what have Leen
indicated in the previous reports from Ethiopia. HMore than 70 pear

-onl, of the 19 Staph sWrzus strains in this study were resistant

tn tetracycline. This ralte of roesistance is by far higher than

%

the resistance cate (19 per cent) reported by Plaorde gt al.
(1270), but comparable o what have bren reported by Ciedebhou
{1982y from this  country, annd  Vymola et al. {1997y from

al spuwhare.

Over 50 per cent of Lhe snteropathogenic . goli strains in this
study were resistant to tetracyeling and ampicillin. Like wise,
sersitivity to carbenizillin and streptomycin was below bt per
cent. This observation agroees with repmrhs from other counltries
(Sheoars &h al., 1787 Ohasei ki-Ehor el al . 19859 Artal et ales
1987) . Multiple resiztance of ERED seen in this study is  alse
in agreement with what havws boen ohserved in the Sudan (Erwa ol
al., 1971), and in MNigeria (Obaseiki-Ebor gt al., 1989, Five o
the & Shicgella isolates reeted  in the present  study  were
reeistant teo  thres of more antibacterial drugs. nlthough the

numbher of strains tested in the present study were veyy low, thz

resistance  pattern of the Shigella strains to the commonly
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available antibacterial  deugs 18 comparable o pravious Fecords
(Bebre-Yohannes et al., 1984 Gedebow 8t al.y 1782 . Suech
multiply resistant 8hiogella strains bhave also been reporited from

wtiver part of the weld (Panigrial gt al s 19871} . The most

affoctive antibacterial agents in this study both against  giramn

negative and gram popitive bacteria were kanamycin, oentamicin,

chloranphenicol, arnd  trimethoprim-sulfamethorazole, in  that
or e . Thie abservation ig alvo comparable to several  previous

findings (Bedebou et 21 - 1987 Sedebas, 198933 Flovrde et al.s

192740 .
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CONCLUDING REMARKS AND RECOMMENDATIONS

Despite the fanl that thiw ctudy has its own timitations, it
can  give a hase line information for fubure studies on feaeding
practices, It appears that hottle-—fepding is advancing in this
commnity  regardless  of wducational or occupational  status ot
metherz. One important finding of this study it that mothers are
awara of the 111 effect of Lottlo-feading and indicated théir
attemplts to prepars sterile feeds for their babies. lHowever, the
fending bottle-contants weres invariably contaminated. There was
no  difference between  the different oducational  levels of
mothars  in  teras oF bacteriological contamination of  mottles.
Freparation of feeds in advance of need combired with dmproper
storage and inadeguate couking, andd poor personal hygiene, could

he factors that result in a bhighly contaminated bottle-vontents.

I additicn to fecal indicator organisns auch as E. goll type
I,  multi-drug roeistant  enterio pathogens wera isnolated from
hottle samples and stools of bottle—~fed habies. Thir indicates
that these ocganisms are circutating in the commuanity; and bottle
feeding serves as a vehicle in transmission of thess pathogens.
This study shows that infants and young children pften ingest

contaminated  feeds  wheiher thay develop recurvent diarrhora or

not. Thisz study can only measure what is happening at a zingle
point  in time. It is  however reasonable to suppose that

antecadent and  successive feeds will be similarly contaminated

s



ard  bthe  degree  of cortamination may vVary fyom Lime  to time.
Bimilarly, the particular arganisme present at & time may o5 6ay
not bhe present to the chile on another proassion. The isolation
of enteric pathogens  from stools of healthy and  sick babies
indicates that whether an infant suffers gastro enteritic o not
depends  not only on the fecal contamination of feeds, bLut also
upon  the child®s ability to resist the potablishment of  the

pathogens in his bowslse.

Pream the present  study it is nossible that all  types of

hottle-contents  may  he potential vactors of pathogens in the

studied commuanity. Hownver, despite  the inherent dangers  of
bottle feeding, the nunber  of hottle feediog mothers ig
continually increasing. Theretore the following recommendations

may be forwarded:

1) In adgition to its protective value, breast feeding 15
frae of the potential hazards asgociated with artificial
feeding surh 8 contamination of feadting bottles, rubkbher
twatsz, and cow's milk antd ather feeds. Hence, tha

f

supreme quality of breast wilk  should be constantly

paphasized to mothers.

2 Eurther more, smphasis on proper handling of feeding
utensils and feesds is essential: Rottle—ferding mnothers

should be tauaght to prepare infant foods for  inmediate

i

comsumption  oniy, and to reheat feads that have been
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4)

stoved for oa long time, to a proper tanpeyatre  for
sudficient time. The teaching of mothers who use botile
feeding must e accompained by reqular hoame  visit o to

chesrve hoth feeding utensils any home onvironment.

The indiscriminate use of anti-bacterial drugs must  bhe
cortrolled to avoid the spread of drug resistant grteric
pathOgens.

Lastly, well controlled community based longitudinal
studins arg needad oni~ L

A the azsociation betwsen diarrboeal disease arigd

isolation of enterotoxigenic coliform bacteria.

R. the point and sowce of contasination of  infant
fands.

C. devieloping gpffective hame made sterility
Procedurss,
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APPENDIX



14,

16.

17.

19

How often do you wash the feeding - bottles and teats 7
Ay Once daily B)  twice daily C) Three times daily
D) After every feed.

How many feeding -— bottles do you have 7

A No extra bottle B 2 £y % D) More than three

why did the child come to the hospital 7

Did the child have any symptom of diarrhoea or abdominal
problem during the Tast 10 CaYB P oo i it e s e ma e
1¢ maid is availabkle; A) What is her Ol P

..u....---.._...u.....-;.-_....—.u.m._..u_.mn..,........-.....-..4..-“...-......,-.-.-.....,._u..._.u......-.-...-..-_..-.....-.—-—.m—--a--um-—-—-—u--amw»-

Aot o e B M o AR BT Mg T A Y B o ot i A e o Bt 3 P g B A od ekl Lol b P et

Clinical diagnosie

(information to be cbtained from the physician).
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