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ABSTRACT 

Ninety strains of Shigella and forty-five strains of .. :'~.':'·,;··" ,,' .. ' .... 

Salmonella Here isola ted from 1000 adult dip,rrho eal ou t-pa tien ts 

from three hospitals and three clinics in Addis Ababa. No 

.Yersinia enteroco1i tica "as isolated. 

Out of the ninety Shigella strains, 57 (63. 3~b) Here 

Sh. flexneri, 17 ( 1 8 • 970) Sh. dysen teriae, 9 ( 10%) §!! .poydii and 

7(7.8%) §!!.sonnei, And among the forty-five Salmonella strains, 

17(37.8%) belonged to Group C, 13(28.9?b) Here Group B strains, 

9(20%) Here §.typhi,4(8.9) belonged to Group D other than 

§..,!;yphi and Groups A and E had ono isolate each(2.2%). 

The standardized agar disk diffusion technique ",as used Hith 

dislcs of ampicillin, carbenicillin, chloramphenicol, cepha10thiri, 

gentamicin, kanamycin, polymyxin B, streptomycin, sulphadiazine, 

tetracycline, and trimethoprim-sulphamethoxazole, 

All Shigella strains Hore sensitive to oepha10thin(95.6%), 

gGntamioin(100%), kanamycin(100%) , polymyxin B(100%)and 

trimethoprim-sulphamethoxazole (1 007~). Sensi ti vi ty to ampicillin 

(47.7%), carbenicillin(50%), streptomycin(36 • 7%), sulphadiazine 

(34.4?G) and tetracycline(31.1?b) Has very 10'", Only 15 strains 

Here sensitive to all 11 drugo. 

Ninety-threo percent of Sh.flexner=h,70.6% of §!!.dysenteriae, 

44.45'0 of §h.boydii and 71.45'0 of §!!.sonnei Here resistant t. one or 

more drugs. About 82% of all Shigella strains Here resistant to 

one or more drugs. J>!ulti;ole drug-resistance Has detected in 

82.4% of Sh.flexneri, 70.65'0 of Sh.Qysenteriae, 33.3% of §1a.boydii 

and 57.1% of §!!.sonnei. About 74')b of Shigella strains "lere 
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multiply resistant, Eighteen different resistance patterns were 

detected, of which 26,7% ",ere simultaneously resistant to 

ampicillin, carbenicillin, chloramphenicol, streptomycin, sulpha·­

diazine, and tetracycline. This pattern ",as the commonest in 

§h. flexneri (31 %) and Sh.dysenteriae (2910). 

All Salmonella strains "ere sensitive to gentamicin, polymyxin 

Band trimethoprim-sulphamethoxazole. All strains of GroupsA,E 

and §..typhi ",ere sensitive to all drugs. A total of 31 strains 

(68.9%)",ere sensitive to all drugs. 

Over 85% of Group B strains ",ere sensitive to all drugs. 

Group C strains ",ere the least sensitive. Ampicillin, 'C' , . 

carbenioillin, cephalothin, chlorampheniool, streptomyoin, 

sulphadiazine and tetracycline ",ere mostly i.net'f"Go't':lV<, against 

these strains, while only 53% ot' them were sensitive to Ka,amycin, 

About 1590 of Group B, 64,7% ot' Group C, and 25% of Group D 

strains were resistant to one or more drugs. The most frequent 

",as resistance to eight drugs(17,8%). Of the 45 Salmonella 

strains, 26,7% were multiply-resistant. In all, seven different 

resistance patterns ",ere noted. T!le commonest pattern "as 

seen in 47% of Group C strains:ampioillin/oarbenioillin/ 

ohlorampheniool/kanamyoin/streptomyoin/sulphadiazine/tetraoycline. 

The findings in this study ",ere compared ",ith reports from 

Ethiopia and elsewhere. Based on this study and other reports 

from Ethiopia, it is reoommended that the aetiology of diarrhoea 

in all ages be determined, regional reference laboratories be 

established, the publio be educated on personal hygiene and 

environmental sanitation, ohemotherapy against diarrhoeal diseases 

be disoouraged and strj.ot antibiotic policy be iasti tuted in 

hospitals and nationally. 

- vii -



I. I N T ROD U C T ION 

In the second and third centuries A,D., diarrhoea Has defined 

as "consisti_ng of the discharge of undigested food in a fluid 

state, (such as) ",hen the heat cloes not digest the food nor convert 

it into its proper chyme, but leaves its ",ork half finished" 

(Phillips, 1975,cited by Plotkin 2.i a1,1979). Hore recently, 

diarrhoea has been defined as an increase in the frequency, fluidity 

or volume of bo"e1 movements re1a ti ve to the usual habit of each 

individua1(P10tkin ~~ al,1979). 

1 ,2. G 10 bal imp0:r:.t~!lCe 

It has been suggested that 200 million children and adults 

are aff'li cted vli th acute d.iarrhoea on any given day and, in 

developing countries, acute gastroenteritis complicated by 

malnutrition constitutes a major cause of illness at all ages 

and kills millions of infants annua1ly(Evans,1979). In Hhatever 

way it is measured, the incidence rate or the consequences, 

diarrhoeal diseases are the major health problem in tropical and 

developing countries(Cutting, 1979). The increasing need to 

study the aetiology of diarrhoea in different parts of the world 

is clearly manifes ted in the concern shown by 1IHO (HHO, 1980a) • 

A global Diarrhoeal Diseases Control(CDD) programme has been 

launched by ;-IHO in 1978, as part of the Organization IS 

commitment to primary health care and to the achievement of 

"Health for All by the year 2000" -the main objective of CDD 

being decreasing diarrhoeal disease-related mortality and 
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morbidi ty. Bacterial agents included in the programme are vi~rio. 

cholerae and rela ted vi brios, E_t?~9hE?ri chia, co Ii, S~lmonella 

Shigella, Campylobacter and X.ersinia enterocoli tica. 

1.3. status in Ethi<;>pia. 

Despite the frequent occurrence of" diarrhoea among the 

Ethiopian population, the pattern of' diarrhoeal aetiology has not 

been determined, duo to serious limitations of' bacteriological 

diagnmstic facilities in Most hospitals. As a result, laboratory 

requests for diagnoses of diarrhoea are made only for parasities. 

A positive result IDS folloHed by treatment against the parasites 

iden~ified. A negative result is generally taken as indicative 

of a non--parasi te but bacterial or viral infection. HOHever, 

this is often follo"led by antibiotic treatment f'or bacterial 

aetiology ,.,ithout bacteriological diagnosis(Porsonal 

communi ca tj_ons "/i th some pbysi cians) • 

In Ethiopia according to the Epidemiology Division, Hinistry 

of Public Health, enteric infections are not only widely spread 

in the general population but also Qcc~r in apidemio forma.: These 

diseases are among the eight leading major communicable diseases, 

exceeded only by venereal diseases and he.lminthiasis. 

Behleen 1974 and 1976, there Has an average of 146,640 reported 

cases annually throughout the country(Hinistry of Health,1977). 

2. Aetiological agents of diarrhoea. 

The various aetiologicsl agents of diarrhoea are discussed 

by different ~lOrlters(Sack .§'...:t aJ,., 1971; Plotkin et aI, 1979; 

lJHO Scientific W.6.r~ing Group, 1980a,1980b,1980c,1980d, 1980e; 

Stintzing, 1981; and S",aminathan et Ah,1982). Among these 
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the most important are y.~leF~, Vib£i£ parahaemolytic~s, 

E!.~colit .Il?tav?-rus_ and other viral diarrhoeal a&ents, ~t~_moeb..§; 

histolytica and. Giardia lambli-"'.. There are some helminths 

Hhich also cause diarrhoea: Tr!"0lUri~ .. trichiura, St:r;:£''2fiyloides 

stercoralis and Trichi~~lla ~ir~~. 

A variety of other organisms has be~n implicated as occasional 

causeg of diarrhoea. These include Proteus, Providencia, 

Citrobacte:r;:, Kl~bsiell"" Enterobacte:r;:. Ed"ardsiella tarda, 

~acillus £§~ and algae. 

At present, tbe aetiology of diarrhoeal infections in 

Ethiopia is incocnplete. In his sorios of "orks on infant ". : ..... c',' 

diarrhoea, Stintzing(1981) reported that not a single Salmonella 

strain "as isolated, Uallace(1976) reported a 1% isolation of 

Salmonella(all §..typhi)from over 700 stool spocimens in Addis 

Ababa, Salmonella ,·[as also isolated from the very fe" stool 

specimens received over several years in the bacteriology 

laboratory of the Tikur Anbessa Hospital (Hessele Gedebou and 

Alebache,,, '.Passe", 1931 ), 

The frequencies of isolation of Shigella specios in Addis 

Ababa Here recently reported (Af'e,wrki Gebreyohannes and 

Yetnebersh Limeneh, 1980; Nessele Godebou and AlebacheH Tasso,"" 

198:d. Uallace (1976 )believed that Shige1.1l!: are commonly 

isolated in Ethiopia(1150 of' 700 specimens). On the other hand, 

Stintzing(1981) has claimed that Shigellae are not important 

aetiological agents in infant diarrhoea • 

. Y..ax:.ai.D.i.a enteroco]i tj en seems to have a very 10'\0[ frequency 

of' occurrence in children in Ethiopia. Stintzing(1981) reported 



only one isolate from over 1000 children "Ii th diarrhoea, HOHever, 

E!.coli and Campylob~pJ: .. G:t:' :fet~ subapecies jejul£ have been 

reported to be th.e most important B.etiological agents of' diarrhoea 

in Ethiopian infants(StintzinG,1981). There has not been any 

report of isolation of Y.,cholerae in this country since the last 

epidemic in 1970, HOHever, Afeworki Gebreyohannes and Tewfik 

Yusef(1979) reported a non-cholera Vibrio from an adult with 

severe cholera-like diarrhoea. 

3. P1JrpO§e of' the investigation. 

The patterns of aetiology of diarrhoea in adults have not 

been studied in Ethiopia(Personal communication ",ith i'lessele 

Gedebou). The general l)urpose of this investigation, therefore, 

is to attempt to partly elucidate this pattern by determining 

the prevalence of ShijSel1a, SQ_lmonell~ and Yersinia enterocoJ..J- tic~ 

in acute diarrhoea of adults in various hospitals in ~\.ddis 

Ababa. It is also to determine the drug-sensitivity patterns of 

the isolates, 

The investigation is restricted to these organisms mainly 

because of tecloJi>ica1 and time limitations, Also, .shigella and 

SalmoI!.e11a are believed to be among the most important pathogens 

that are frequently isolated in adult diarrhoea(rersona1 c 

eommuni ca tion "/i th I-leads of Hi crobiology Laboratories of 

Central Laboratory and Research Institute and Tikur Anbessa 

Hospital}, In addition to these, Yersinia enteroco1itica is 

included because thsre is a need to determine its magnitude of' 

infe~tion in various parts of' the ~'Torld (t'fHO Scientific '\:!orking 

Group, 1980a) • 



II LIT ERA T U R E 

At> Salmonella 

1. Taxo~!.lY 

1.1. General characteristic~ 

The genus Salmon~ is composed of Gram-negative bacteria 

that conform to the definition of the family Enterobac~eriaceae 

and the tribe S"lmonellae. Urease is not produced, sodium 

malonate is not utilized, gelatin is not liquefied, and growth 

does not occur in taedium containing potassium cyanide. Lysine, 

arginine, and ornithine are decarboxylated. Acid is produced 

in Jordan t s tartrate medium. Dulcitol is fermented and inosi. tol 

is utilized by numerous strains. Sucrose, salioin, raffinose 

and lactose are not fermented(Ed<1ards and Ewing,1972). The 

various biochemical characteristics of 5alrnonella are described 

and tabulated in the manual of EdHards and EHing(1972). 

1.2. Serogr01 . .!.lli'!...£nd .... sero:tx~. 

J~bout 2000 serotypes of Salmonella are kno,vn(m--!O Scientific 

~'lorking Group, 1 980a) • P8.rtial and complete identification of 

such serotypes is carried out by the use of absorbed antisera 

containing appropriate antibody. The somatic antigen provides 

the basis for primary separation into serogroups. There are 

several such groups, labelled A-Z(I:auffmann,1966). 

fI .. strain can be assigned to one or another of these groups 

by the use of appropriate group-antisera, and can further be 

serotypecl by specific absorbed 0 and H antisera. 

About 985f of all Salmonella strains isolated fall into the 

first 8 I()I groups, A to E4 (Freeman,1979). 

- 5 .. 
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2 • . ~'lJtri iiqpal and other ~:t::5~1!l.h...F~uirements. 

Salmonella species have simple nutritional requirements, 

groHing readily on the usual nutrient media. In synthetic medi8., 

an ammonium salt and glucose, rj;ruvate, lactate, etc, are adequate 

sources of nitrogen and carbon. The great majority of strains 

do not require vitamins or amino acids, but some strains of the 

typhoid bacillus require added tryptophan. The optimum ~'" 

temperature is 37°C, but growth occurs at a reasonable rate at 

room temperature. They are facultative anaerobes, grc'fing equally 

well under either aerobic or anaerobic conditions. 

Salmonella can be isolated using differential and selective 

media of various types(Ed"ards and E'lling, 1972). Since they are 

not fastidious they can be grovl11 on ordinary media. 

3. ~idemiolog'y of Salmonella infestions. 

3.1. Sources of infection. 

In discussing the sources of t],e commonly occurring serotypes 

of Salmonella in man, it is necessary to consider first the role ,." 

of the carrier and then the animal reservoir of the bacteria. 

Some convalescents, as "ell as persons without history of 

symptoms, may excrete Salmonella for long :periods. The long-term 

carrier state(six months or more) f'ollouing clisease, occurs more 

often than is commonly realized(Eisenberg 21 ~,1955). Many 

asymptomatic excretors of Salmonellae have'bgen discovered 

through routine examination of faecal specimens from food 

handlers(Savage,1956 ). Infants frequently become long-term 

carriers and may harbour the bacteria for longer periods than 

oJ_der persons. Further, they transmit infection to other 
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members of the family(Szanton,1957). 

Active cases of salmonellosis in man are sources of conta-

mination and transmisston to other human beings and to 10Her 

animals. Infection of one :!Jerson by a.nether may occur in a 

variety of ways. Transmission may be direct by means of' the 

faecal-oral route, it may be air-borne (Black .et ~, 1960) or it 

may be indirect by means of foods (Chapman,1980;Gunn and Bu110n­

Loarte,1979;Gupta ot .§!1,1980 ), towe1s,contaminated toilet seats, 

and many other objects(Committee on Salmone11a,1969). 

The "ide spread distribution of Salmonellae in animals used 

for food frequently results in contamination of human foods 

derived from these animals. Contaminated poultry, meat, egg 

products, and pork and beef products are associated '"i th outbrea.ks 

of 8itlmone110sis(Committee on Sa1mone11a,1969). Rm, mi1k(Vogt 

et ~,1981) and contaminated water(Kop1an et ~,1978) are also 

found to cause saLnonellosis. 

The frequency "lith Hhich Salmonellae nre isolated from 

domestic fowls indicates that these animals probably constitute 

the largest single reservoir of these bacteria(Hobbs,1961; 

Fa1ade and Ehizokha1e, 1981 ). 

Salmonellosis in cattle is caused primarily by serotypes 

DUh1 iI' and'IYphj.mnrillP', but more than 75 other serotypes have 

been encountered, the most common of "Ihich are Newport, 

Enteritidis, Anatum, Heidelberg and Panama(Committee on 

Salmonella,1969). 

Salmonellae are most frequently associated with enteritis in 

swine(Cazbon et al,1978; Sharma and Pa thak,1974). 
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~SalmoneJ-la infections arc qui te CO,:linon in horses (Commi ttoe 

on Salmonella,1969). dogs(Keyhani,19'78; Britt et al,1978 and 

rate(Bezjak and Thorburn, 1981). Salmonellae are also isolated 

from f',·rest mamma-l:s(Kourany .et ~,19'76). 

It is well knm'lil that cold-blooded animals may be infected 

wi th Salmon.!'ll",-. Turtles and snails (1~reeman, 19'79) and fish 

(Janssen and Beyers, 1968) may harbour i3almonel)_a. 

3.3. Incidenc,§, of infe ction in adul t,.s. .• 

Salmonellosis of' elan is an important infectious disease in 

the ,.;orld, Its prevalence can only be estimatcd at this time, 

and it is certain that reported infections represent but a 

minority of the total number, because the fatality-rate is lo\{ 

and the ilJ_ness frequently mild and self-limited. 

Although much of the currently available information has 

come from North America and the United Kingdom, \{here surveillance 

reports are published regularly(WHO Scientific Horking Group, 

1980a), reports from the developing countries are not completely 

lacking. 

In Kenya, ~lamola(1980) attempted to elucidate the bacterial 

stool pathogens bet,wen 19'75 and 19?8 and found that the isolation 

ra te of Salmonella l·ras ~t~-J5%. In Algeria, Zoukh and P~i t'.tevIin 

(1978) made a survey of enteropathogenic enterobacteria from 

19'74 to 19'7'7 and drew the conclusion that among Salmonella, 

§..typhi Has the predominant type. Salion(19'79) isolated 186 

strains bet"een 1965 anel 19'76 and demonstrated 41 serotypes 

not previously isolated in Upper Volta, In Dakar, Senegal, 

Lafaix et ~ (19'78) studied over a 10-year period (1966-'76) 

1335 strains, of "hich S.tY1"hi v!as the dominant strain followed 
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EXcretion of hacterial enteropa tho~ens by Vietnamese .'". ':.' SH 

refugees in Hong Kong <!as surveyed in 1979 and the prevalence 

rate of Salmonella was 13.5l~(Anton et ~1,1981). In Tahw.n, 

Tsing..!D: J:ti(1981) determined 31 serotypes from 227 strains of 

Salmonella and indicated that .Q..derby '\ias the most f'requcn.t~ 

Allos(197B) studied a total of 13,409 specimens between 1973 

and 1976 in I-raq and found that l'revalence of Salmonella Has - - -------------
10.855G). In India, an outbreak of food-poisoning affecting 62 

personnel f'ollo"Hing lunch in n comrauni ty mess Has caused by a 

rare Salmone~la serotype(Gupta ~ ~1,1980). 

In Nendoza,Argentina Curi de iiontburn "t al(1981) described 

6 outbreaks and 59 sporadic cases occurring betv,een 1972 and 

1976. In both cases, §..typhimu:rzjum VIas found to be the pre-

dominant isolate. Koplan ~ al(1978) reported the,t a church 

gorup attending a rur.al camp developed gastrointestinal illness 

caused by .§..arecheva1 t8:. Roof-collected rain water, (J. 'Jntaminnted 

by bird faeces, vas tbe source of infection, In Peru, Gunn and 

Bullon-Loarte (1979) reported an extensive outbreak in ,·,hicb 

545 students of the University of Trujillo Here seriously 

affected by 2, thompson, 

4~ Pathogen~c mechanisms, 

Salmonella infection in man is almost al,·rays acquired by 

ingestion of the microorganism, The incubation period vario~ 

beh<een 8 and 72 hour.s and duration of illness is behreen 5 

and 7 days (Plotkin et .~!., 1979). The number of' viable bacteriill 

organisms "hich must be given to healthy adult males to produce 
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diarrhoea was determined to he 105 (Dupont and Hornick, 1973). 

Strains of' Salmonella .:!-;yphim1,J.rium l1ere fJtudied by Gianella 

et ~(1973) in the ligated rabbit luop model to determine the 

mechanism ",'Thereby bacteria, Hhich invade the gastrointestinal 

mucosa, evoke flvlid secretion and the observation suggested 

that mucosal invasion may be a necessary factor for intestinal 

fluid loss in salmonellosis. In rats Salmonella produces an 

ileocaecitis, "hile in primates diffuse colitis is seen in 

addition to ileitis. In monkeys, with experimentally induced 

diarrhoea due to §.Q typhimurium, morphological char.;.-'-os have 

been seen in the colonic and ileal mucosa but not in the jejunal 

mucosa; those with severe diarrhoea, however, exhibited fluid 

and electrolyte transport abnormalities in the jejunum, ileum 

and colon(v!HO Scientific ,lorking Group, 1980a). 

In other studies, Koupal, and Deibel(1975) characterized an 

enterotoxin factor isolated from culture of Salmonella 

enteritidi§. to possess various properties similar to both the 

heat-stable and heat-labile enterotoxin of ~.coli • 

.§..typhimurium(and presumably other serotypes associated 

wi th diarrhoea) can elaborate enterotoxins "hich promote 14a tery 

diarrhoes. Strains associated with diarrhoea affect both the 

llt_rge and small bOl,el but typically remain localized in the 

In contrast, .§.. typhi and .§..:e.aratyphi cause 

generalized systemic infection involving the entire reticulo­

endothelial system and bacteraemia is a cardinal feature of 

enteric fevers(Levine,1979). 
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S. ,Sus c!"l'!J .. "pi l:LiL~:t2-";l.p t=i!1~icrobi21 a,c;,,,x!.ts. 

Outbreaks of infection to drug ..... resistant orgttniatnD are an 

increasing problem in both the developing and the developed 

countries. IJ.1..-advised treatment of uncomplicated human 

salmonellosis "ith antimicrobial agents, and the intensity of 

human exposure to antibiotics, undr.nbtec11y playa role in the 

increase o:f antimicrobial resistance. Much of' the increasing 

use of' antibacterial drugs is unnecessary(SimlP)ns and Stolley, 

1974) • In many occasions they are employed ,Ii thout any clinical 

or laboratory examination. Rational therapy is possible onl.y if 

culture data are available. Antibiotios are also us€d 

inappropriately in viral infections, which do not require such 

treatment, and in the many diarrhoeal diseases in which they 

are inef'f'ective. In Salmonella gastroenteritis these drugs 

9rolong the period of excretion(Dixon,196S). There is often 

prophylactic application ,vithout a rational basis, as in mass 

chemoprophylaxis against cholera. Other factors, such as 

pressure exerted by petients and their relatives and promotion 

by the pharmaceutical industry, also contribute to the rapidly 

groHing use of' antibiotics(UHO,1978). 

The indiscriminate UDe of antimicrobial agents and the 

general intensity of e><posure of food-producing animals to 

antibiotics probably LB.ve cor.1parable importance. Nearly half 

of all of the antibiotics produced in the US is used in animals 

and this is related to the risk of hVJllan infection with multi­

drug resistance strains of" Salmonella of animal origin(Bennett, 

1980) • 
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Considerable .... aria tion-is found in the incidence of an tibio tic 

resistance in S2~~0UP\b.~ ~n reports frOID different countries. 

In their study o:f 754 Clalmonella isolates from '+6 states 

in the US, ;'l.yder ~ g( 1980) documented o. continuing increase 

in antibiotic resiots.rlce. Resintance to one or more drugs had 

significantly increased Hi thin eight years (215'; to 31'}j). The 

increase in frequency of' resistance ,,,as significant for 

streptomycin, sulphonamides, ampicillin and kanamycin and 

the frequency of strains resistant to six or more B.ntibiotics 

increased greatly(O.8% to 5%). 

In Kenya 'ilamola and Hizra,tested(1981) 88 strains of , . 
.Q.~im"rium and 18 of §..typhi :for their sensitivity to anti­

microbial agents and most of' the §..,tYQhimurium strains "lere 

found to be resistant to ampicillin and sulphadiazine. There 

was also increased resistance to trimethoprim-sulphamethoxazole. 

In Algeria, 91% of most Salmonella serotypes showed ~ 

resistance to 3-7 antibiotics. HO\'JE)ver, all typhoid and 

paratyphoid bacilli, except one §.~i bearing an R-plasmid 

to 6 antibiotics, were sensitive (1'1ered .2.i al,1977). 

In a survey carried out in Eong Kong in 197J-197 l f, Im et al 

(1978) indic8.ted that more than 905~ of 105 §.johannesburg 

strains were resistant to ampicillin and trimethoprim­

sulphamethoxazole; and over 607~ Here resistant to chloramphenicol, 

sixty percent ",ere triply resistant to chloramphenicol, ampicilJ_in 

and trimethoprim-sulpbamothoxazole_ In 2c later study in the 

same country, changing patterns of drug resistance \-,ere ":~ 

described by Chau ~al (1982). The resistance pattern 
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arnpicillin/streptomycin/tetracycline/cbloramphenicol/ 

kanamycin/sulphadiazine, predominant bet,.,een 1973 and 1975, 

",as changed to arnpicillin/streptomyoin/chloramphenicol/ 

kanamycin/sulphadiazine during 1976-1979. These patterns Here 

found to be plasmid-mediated. 

In Italy, Bassetti rt !;ll(1978) reported that of 52 

Salmonella strains, 56~0 Here resistant to chloramphenicol,64j~) 

to kanamycin, 52% to trimethoprim-sulphamethoxazo].e, 89'fo to 

ampicillin, 8910 to streptomycin and 95)(' to carbenicLlb.n. 

La ter, in 1979, Gaffodio et al ,~ound th", t 83 out of 100 strains 

of ~)almonella ",ere resistant to one or more antibiotics and 57 

Here mul ti-resistantt-)l"i tb. R factors. 

In Canada, Grant and DH'iambro(1977) reported that 12.4')(, of 

589 human strains of Salmonella were resistant to chloramphenicol 

and ampicillin and detected plasmids "lith resistance patterns 

of chloramphenicol/kanamycin/streptornycin/tetracycline or 

chloramphenicol/tetracycline. 

In Thailand, Leksomboon ~ ~(1981) reported that 40jf of 

Salmonella isolates were resistant to more than one antibiotic. 

In India, Panhotra~.1 al(1980) j.solated 111 strains of 

Q. typhimurium and found 98'i~ resistance to stre;;>tomycin,97% to 

chlorampbenj.col, 961~ to tetracycline, 97?b to ampicillin, 97% 

to kana:nycin,99% to sulphadiazine and 965[, to trimethoprim­

sulphamethoxazole, and all but one shol·red multiple drug-·'-cco.:o'C 

resistance. In a different area of the same country, Roshi 

( 1981) renorted an alarrrdng increase in multi-drug resistance 

from 38.9% in 1978 to 83% in 1977 and 95.'5% in 1980. 



In nn eleven~ycar study o:f drug-reEist8.Ylce in §~q~9JJ-.E. 

in the netherlands, I>1antoen et ."'1,.(19"(1) shm·:ed that 40jb of' 

So typhimurium w'-ere rcsist::lnt to tetracycline 0 Chlcr"imphenicol 

resistance remained very la,'! and ampicillin resistance decreased. 



1.5 

1 0 :I~orryy 0 

The genus Sh=h&el~a is composed of Gram-negative non-motile 

bacteria that conform to the definition of the family 

Enterobacteriac.~_~~ and the tribe Esherj._'2l~. Hi th the 

exception of certain biotypes of Shigella £l~xneri 6, visible 

gas is not formed from fermentable carbohydrates. Compared 

with Escherichia, Shigella are less active in their utilization 

of·· oe .. rbohydra tes. Salicin, adonitol, and inositol are not 

fermented. Strains of' Shigell~ Bonnei, ferment lactose upon 

extended incubation, but other species do not utilize this 

sUbstrate in conventional media. Lysine is not decarboxylated, 

the majority of strains do not possess a demonstrable arginine 

dihydrolas!? system, and ornithine is de carboxylated only by 

liD.~ and.§E. boydii 13 (Echlards and Ewing, 1972). 

1.2. Serogroups and _~_erotypes 

The genus Shigell~ is divided into 4 serogroups namely; 

§h.dyseny.eriae(A), Sh.fle~yi(B), §h.boydii(C) and S~.sonnei 

(D). There are 10 serotypes ,dthin Sh.dysenteriae, 6 ,dthin 

Sh.flexneri, 1.5 ,dthin Slc!.boydii and only one ,.,ithin .§.!!:.Eonne'h. 

2, Nutritional and other groHth requirements. 

Shigella are aerobic or facultatiyely anaerobic, and their 

optimum temperature for growth is 37°C. They '-lill grow on 

ordinary nutrient (beef extract) media. In synthetio media, 

nicotinic aeidis apparently required by some strainsWro.tJDlan,:<) 

1979) • 
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llh:!-..&Y.1J-L<l can be isola ted and gro'H on the same types of 

1.Jri!nary media usod for Salmonella(EdHards 
---~~-~~-~~~ 

ami EHing 1972). 

J. Epidemiology of Shigella infections. 

3.1. §o~rces of ~~~ti~ .• 

Infections caused by Shigella are probably i'iet more common 

than are generally recognized. Attacks of severe illness grade 

off into mild and almost triviaJ. attacks of si'ople diarrhoea. 

Probably, the most important single reservoir of infection is 

the human carrier, either convalescent or ,'lith an inapparent 

infection. The spread of the disease is due to the more or 

less direct transf'er of' the specific Shigel!a strain from infected 

intestinal discharges to the alimentary traot of another 

individual. Polluted water can be the medium of transmission 

(Hughes et aI, 1975;l'!eissman et £1,1976; Katzenelson et al, 

1976 ) • Improper disposal of excreta, permitting dissemination 

by flies (Ridawid and Edeson,1978) and the contamination of 

food by chronic carriers and convalescents(Donaldo and Gangaresa, 

1969) appear to be the most important factors in the spread of 

bacillary dysentery. ~higella was isolated from lettuce-leaves 

sold in local markets in Nalaysia. The lettuce "as grown in 

areas where night soil was habitually used (ChaI)man, 1980). In 

Nigeria, isolation of §E.tgella from snails Has reported(Obi 

and Nzeako,1980). Recently cnses of shigellosis "ere found 

to be common in San Fransisco in people ,{ho adapted an 

"alternative life style" and practiced orogenital and oral-

anal sexual contact (Dri tz £! aI, 1977) and in the Uni ted Stc.tes 

among sexuallt transmitted diseases considered as special 



17 

problems are those caused by Shi&.e1:.).a(Holmes and Puziss,1980). 

3.2. Incidence of infection in adults. 

In less-developed areas of the 1'lorld, shigellosis has its 

peal< attack rate in toddlers and pre-school children. It is 

believed that repeated clinical and sub-clinical infections in 

childhood make indigenous adults resistant llith the prevalent 

endemic strain. Introduction of' a nm., serotype, ho",ever, in 

an ecology ",here personal hygiene is sub- optimal ·'Iuc to lack 

of' ",ater, poor sanitation and no health education, can result 

in high attack rates in adults as ",e].l as children (Levine, 1979). 

This V/aS seen in Central America(Gangarosa et .. al, 1970) ",hen 

S~.s1ysenteriae 1 (the shiga bacillus )~.,as introduced into 

suscentible populations. Recently, betHeen 1975 and 1976, 

there ''las an epidemic incidence of' shiga dysentery in 

t1ogadishu(Nuti et al,1977). 

There are various reports 011 fhigel~a isolates f'rom humans .. 

Wamola(1980) renorted that Shigella species were the commonest 
. ------

stool pathogens(51-5Lf/0) in Kenya bet\{een 1975 and 1979. In 

Algeria, bet",een 1974 and 1977, 847 strains of S~igella ",ere 

examined a,nd a high frequency of .Sh.flexneri Has noted 

(Zow<h and Poittevin,1978). 

In south Vietnam, ili:£! al(1975) isolated 981 ,shigella 

strains from 13,943 diarrhoeal patients during the period 

1969-1973. In Eanoi, Vietnam, 300 Shigel·1a strains, 

predominantly .§ll.flexneri, Here isolated during the period 

of 1974-1976(Ngu,1977). In 14alaysia, Kan and Chan(1980) 
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isola ted 21f 1 §hij":ella strains from 19,883 cases of diarrhoea 

from 1974 to 1978. In 3.. study of Vietnamese refugees in HonG 

Kong, Anton et al( 1981) isolated 1.3% Shigell§; from 228 cases. 

In Bangladesh, out of 3,550 patients examined bet"een December, 

1979 and November, 1980, 11.6% of the isolates were Shigella 

(Stoll 21 ~,1982). In Ethiopj.a, AfevlOrki Gebreyohannes and 

Yetnebersh Limeneh(1980) reported an isolation of 165 Shigella 

strains between 1974 and 1978. Nessele Gedebou and Alebache" 

Tasse'-1(1982) also isolated 105 strains of .§1:-1gella. between 

1975-1980. In both reports the frequency or Sh.flex.neri was 

the highest, rollo"ed hy Sh. clysenteriae, Sll. boydii and §l:!.._~on!,~i. 

4. pathogenic mechanisms. 

Following ingestion of' Shigel~a, the organisms reach the 

intestinal lumen "'here they proliferate. The rundamental 

virulence characteristic of !3higel!..§! is its ability to invade 

epithelial cells and suhsequently multiply therein(Plotkin et aI, 

1979). After invasion of the mucosa, the proliferating 

Shigellae elaborate an enterotoxin ",hich is believed to have 

some role in initiation of diarrhoea. 

The predominant site of mucosal invasj_on and pathology 

include the terminal ileum and the leneth of the colon, 

Shigellae, multiplying in the intestinal mucosa and lamina 

propria, stimulate 2. striking infiltration of polymorphonuclear 

leucocytes into the areas of infected ])o"el. Death of colonic 

mucosal cells results in micro-ulcers through 1-Ihich red blood 

cells and plasma proteins leak into the b01.'lel, lumen. The 

colonal mucosa at this time is s'\'/ollen, covered Hi th ;nucus and 
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marked by haemorrhages (Levine, 1979). 

The incubation period in acute onset of diarrhoea is 

1-3 days and clure_tion o:f illness is between 2 and 20 days 

(Plotkin ~ aI, 1979), and accordin.g to DuPont and Hornick( 1973) 

the inf'ective dose of' this pathogen is 101_102 , 

5. Susceptib!.Jity.. __ ~9 antimicrobial agent~. 

In many countries a high incidence of' antibiotic resistance 

has been observed in Shigella, Ninety percent of' strains of' 

.§.£. Bannai in the United Kingdom 'were resistant to ampicillin 

(Davis, 1970). I. 1973,48.54% of' strains of' the same species 

Here resistant to tetracycline and streptomycin in Nel<' York 

City(Neu et ~,197.5). 

In India, streptomycin resistance was found in 29.3/b of 

.Shigell~ strains (Rao et !!l. 1979). In. South Vietnam, hOl/ever, 

streptomycin "as one of' the most ef'f'ecti ve antibiotics, al thouel" 

the Shigel-.g isolates were hip,hly resistant to tetracycline and 

chlorampbenicol (Ai ~ al,1975; llutanda ~.! aI, 1981). In Hanoi, 

Vietnam, a high incidence of resistance to ampicillin and 

cbloramphenicol "'as detected(Ngu,1977). 

Shigellae are generally resistant to most commonly-used 

antibiotics and are also knoHn to develop multiple drug-resistance. 

Hultiple resistance is believed to be received f'rom lQ.~ 

already present in the patieut's intestinal tract. In vit.:r.2. 

demonstrations of transfer of' resistance betHeen E.coli and 

§.l}igella under conditions that allo,", cell contact ,",ere 

documented by v2xious Horkers(Nitsuhashi,1969; 1-iatanabe,1963; 

Hatson,19 6"{). 
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~'Ia tanabe (1963) and Hi tsubashi (1969) found that this type 

of' multiple drug-resist3.nce Has mediate(J by cytoplasmic DNA 

p!irti.: If..3/t ,.,hich replica ted aut9nmaously and more r2pidly than 

host chromosomes e Plasmic.1s code for a variety of' factors and 

are by far the major sources of' acquired antibiotic resistance 

in ~£!'0l>~..:r'j.~.:..~(,mo, 1978). 

}\iu1 tiple drug resistance '!das first noted in Japan in the 

O[trly 1950' s, and by the end of' 1967, about ,30% of ;Shigella 

strains isolated in Japan '\-lere resistant to tHO or more drugs 

(Falk0Y1, 1975) • 

In 1968-1970'; an epidemic strain of S~.Qzsenteriae 1 shoHed 

mul tiple drug-resistD.nce to tetracycline, chloramphenicol, 

streptomycin and sulpp')namides in Central America(Ge.tig"ro6a~ aI, 

1970). An additional resistance to R"picillin ",as later reports" 

from H$xico City j.n 1972(01arte et .':11,1976) and from Bangladesh 

in 1974(Rahaman et a~,1974). During 1973-1976, Shigella strcdns 

isolated in Somalia ShovlOd mul ti:.~le drug resis tance to as many 

as "{ drugs (hero, 1976). Bul ti~)le resistance to 5 drugs and 

R-factors Here also reported in To.c,'Ja(Xaliyugaperunal ~!. aI, 1973; 

Panil<er et ll. 1978) and increase in mul tiri>sistant Shigellae 

"ras noted in South Vietnam(Ai 2.! E.1,., 1975). 

In Ethiopia, multiple drug-resistance and It-f'actors ''lere 

reported by ~leSsele Gedebou and illebachm. Tasse",( 1979) and a 

comparative drug resistance Hithin Shigell~ strains by Afm.orki 

Gebreyobannes and Yetneberesh Limeneh(1930) and Hessele Gedebou 

and Alebache,,. Tasse,,( 1982). 
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The genus Ye'2,~:i_0a is currently pl"ced in the family 

.~nt~~~~~ri~§..£ and comprises three species, namely 

and ThaI, 1974), Yersin:L_~ ~ieFocoli:tica io a Gram-negative 

rod and facultatively 2<naerobic, It is motile '''hen groHn at 

22-250 e but non-motile at temDeratuFe above JoOe. No gas and 

Urease is positive but phenylalanine is 

negative. Oxidase, lysine decarboxylase, arginine dihydrolase, 

esculin and citrate(Simmonsl) are negative. Indo1 is variable. 

Catalase, methyl red and ornithine decarboxylase are positive. 

:ferments glUcose, galactose, mannitol, SllCr{)Se, sorbitol and 

o~-llobioBe " It does not ::Cerrnent rhamnose, adonitol, dulcitol, 

raffinose and lactose. 

The seroloeical classi:fic::-t tion of X. Gnter?_<?~<? .. ti tica is 

presently extended to 2J serogroups and J1 serotypes based on 

their O(somatic)and B(:f.lagellar)antigens(Sw&minathan 2t al,1982). 

Yersinia enterocol;tica is not a nutrit±onally fastidious 

organism 'Hhen groHn 2~ t 2S0C , but may require thiamine, 3.1ani:-1G, 

methionine, cysteine, glutamic acid, pantothenic acid and niacin 

(Burro"s and Gillette,1966), The pH ran~e for survival and 

grm,th of Y •. e.nt.==Jjtica appears to be ll.6:"9.0, ",ith an OptilnLl"1 

range 01' 7.0-8. ° (S"amina than .£.1;, g, 1982). The gr01;th tempernture 
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range of this microorganism in nutrient broth is 1_400 c 

(Sutherland and Varnam,1977). 

Cultural methods for the isolation of r~enterocolitica from 

clinical and onvironmental specimens parallel those commonly 

used for Salmonella and Shigella ie.enrichment in liquid media, 

isolation of pure culture on plating media, and identification 

of isolates by biochemical and serological tests. Since colonies 

of Y.enterocolitica on conventional enteric ,nedia tend to be 

very small after 24-48 hours,they may be easily overlooked, 

particularly in the persence of large numbers of other enteric 

bacteria. However, Schiemann(1979)formulated a nm1 agar medium, 

cefsulodin-irgasan~ ~novbiocin(C:tn)agar, and this was 

reported to be by far the best medium for the recovery of 

Y.enterocolitica(Head et ~,1982). 

3. ~pidemiology of Y.enterocolitica infectio~. 

3.1.0 Sources. of' infection 

It appears that the animal kingdom is a significant 

reservoir of' Ilienterocolitica(SYIaminathan et ~,1982). The SHin€: 

has been implj_ca ted as a major reservoir of r. enteroco_li tica 

serotypes involved in human infections. Several investigattbrs 

have iSOlated Y.enterocolitica from pigs(Toma and Deidriuk, - -
1975; Pedersen,1976). Dogs have also been incriminated as 

potential reservoirs (Pedersen and lJinbald, 1979; :<Jilson et aI, 

1976) • Isolation of r.entercGo:Litica from small rodents 

has aJ.so been reported(Kapperud,1975,1977). other animals 

from l1hich strains of r •. enterocoli ti ca _have been isola ted 

include cOHs,horses,sheep and monkeys(Swaminathan et .':!l.,1982; 
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Nilehn, 1969). 

Several investigators noted that Hator may be a reservoir 

for I._enterocolitica and that infection due to l',enterocoliti"" 

may be transmitted by consumption of conto..!)')in.::J. ted '\'fa ter (Toma 

and Deidrick, 1975;Ka>operud, 1977;Capriolo 'et !,'cl,1978; 

Schiemann, 1978). X~enterocolitica has been isolated from rn r,! 

milk(Hughes,1979) and from pasteurized milk(Hugb.es,1980). 

S~lamina than et .al( 1982) cited various "lorkers ,,,ho isolated 

r~ enterocoli tic~ from chicken, pork and beef sam})les • 

..:L. enterocoli tica appears to be ,;idely distributed in the 

environment and human infections due to the organism have been 

reported in several countries, spreading over several continents 

y'.enterocoliticn is mostly isolated from infants and 

children and revorts on adult Yersiniosis are scarcs. 

I.enterocolitica '\<las first isolated from humans in 

Czechoslavakia in 1963 (Ralwvsky 1973 cited by S,;amina than 

The frequency of isolation of I.enterocoli tica 

from persons suffering from intestinal diseases in the southern 

region of Hest Germany was 1.5% and Has second only to the 

incidence of Galmonella(Swaminathan et al,1982). In Canada, --
Caprioli !rt. g(1978) observed that the frequency of isolation 

of I.ent~,Eol:i,tis"" seroty-,Jes other than 0:3 was hir"- in adults. 

NnFtin .£! al (1982) reported a fc~mily outbreak ot' yersiniosis 

in Canade_, ,,,here a mother and her tHo children sustained 

diarrhoea, Heissfeld and Sonnemdrth( 1980) noted that in.ic1ence 



of Yersionosis in adult patients equalled the incidence of· 

salmonellosis in USA. S"fuIl01~. £li(1982) reported that an attern/c 

Vias made to isolate this patLogon :from diarrhoeal patients 

in Bangladesh but no Z.enterocolitica "as isolccted and they 

believed that the :::-Jathogen is not important in tropical countries" 

4. Fa thogenic mechanisms of' Y. enter020li tica ".,. 

I. ~nterocoli ti~a causes acute gastroenteritis ·(;'r 

enterocolitis manifested most commonly by diarrhoea, nausea, 

vomiting, and :fever, and also causes an acute syndrome resemblinc 

appendicitis(Arvastson et ~,1971). In mice infected intra­

venously with !.enterocolitica, Carter(1975) observed a systemic, 

pyogenic infection involving the srieen, the liver and the 

lungs. For humans, the infective dose of Y.enterocolitica is 

2.9 X 108 bacteria(Pai ~! al,1980). 

Production of a· heat-stable enterotoxin by Y. enterocoli tics, 

bas been demonstrated by several investigators (Pai and I·'iors, 

1978; Pai et al,1978). This enterotoxin is resistant to 

treatment at 121°C for 30 minutes, or storage at 4°C for 7 

months and is stable in the pH range 1-11 (Boyce et .!l!,1979). 

Thus, the enterotoxin of Ioenterocolitica may survive normal 

Lh . H ~ th :food processing and storage o-perations and u _,e aCld P- QI ... e 

stomach and it is conceivable that illness may occur as a 

resul t of consumption of' preformed Quterotoxin. 



III. MAT E R I A L S AND H E THO D S 

stool spec~mens were collected in sterile containers from 

diarrhoeal ou t-pa tients bet\ieen November, 1982 and H"rch, 1983. 

The specimens from various haspi tals and clinics ,{ere collected 

daily using a Ueary and Blair H semi-solid transport menstrum. 

'rhis menstrum ,vas inoculated ",ith the specimen collected on a 

buffer-trea ted 81,ab, and the sHab Has left in the tube. The 

transport medium Has designed to holel the bacterial population 

in the specimen more or less stationary, and to prevent, an 

much as possible, overgro\olth of' any particular microorGanism 

(Ed,,/ards and EHing, 1972), 

2; Culture-media, 

I 0xoid I dehydrated po,..,ders ,'fere used to llrepare l1acConkey, 

Shigella-Salmonella(SS) and Brilliant green(BG)agar plates anc 

selenite enrichment broth for primary inoculation, Simi1arly, 

the folloHing Here prepared for the biochemical tests,nutrient 

broth,triple sugar iron(TSI) agar slants,Lysine iron(LI)agar 

slants, urea agar slants, Simmons I cttrate agar slants, 

sulphide-indol-motility(SIl1) media, mannitol broth(171)),glucose 

broth(156) ,nutrient agar slants, tryptic soy yeast(TSY)broth and 

Mueller-Hinton plates, 

3. Antisera 

I Difco I polyvalent and group antisera '.vere employed for 

confirmation and serogrouping the biochemically-identified 

Salmonel1a~ For Shigella., only group antisera 'Here used. 

l~. Antimicrobial agents 

BEL disks of 11 antimicrobial a(~ents Here used in the 
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fo]_lo"ling cone en tra tions g awpi ci llin (Amp), 1 Oug; carbeni cillin 

(Car) , 100 ug; cephalothin (Cep), 30 ug: chloramphenicol (Ch1), 1 Oug; 

genta01icin(Gen), 10 ug; kanamycin(Kan), 30 urS'; polymixin B(Po1), 

300 units; streptomycin(Str),10 ug; sulphadiazine(Sul) , lmg; 

tetracyc1ine(Tet),30 ug; trimethoprim-su1phamethoxazole(Tri-

8ul),25 ug, 

5. Isolation 

The specimens were brought to the laboratory and plated on 

three primary media. f4acConkey,SS and BG a[{ar !.)lates ,fere 

inocula ted \'lith the suab and streaked usj_ng a sterile loop. 

The swab was then dipped and left in the selenite enrichment 

broth. All the inoculated plates and the enricrunent broth 

were incubated at 35-37°C for 24 hours, The HacConkey and 88 

plates were examined for non-lactose fermenting colonies while 

the BG agar plates for red .Scnd non-mucoid colonies, Using a 

sterile straight wirc, a single colony of either type was 

picked and inOCUlated in about 3 011 of nutrient broth, This 

was incubated at 35-370 C for 2 to 4 hours until growth ,.,as 

ascertained by turbidity. Mac and 88 plates, on which small 

non-lactose fermenting colonies appeared Here further 

incubated at 28°C for 24 hours. The colonies were then tested 

biochemically for 1..enter,?coli~ as in 5waminathan et £1(198 2). 

6. Bioc~emical identification, 

Using a sterile, straight wirel the brot'::. culture ,·ras 

used to inoculate the :follmdng set of biochemical tubes; 

a) TSI agar: the butt was stabbed and the sJ''ant streaked. 

This medium Has used to determine the fermentation of' glucose, 
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lactose and sucrose as Hell as the production of' hydrogen 

sulphide. 

b) LI agar slant: the butt Has stabbed and the slant 

streaked, This HaS used to detect the oxidative deamination of 

lysine on the slant and decarboxylation of lysine in the butt, 

c) Urea agar slant:only slant 'ITaS streaked to determine 

hydrolysis of urea. 

d) Simmon's citrate agar slantg only the slant ",as streaked 

to check the utilization of' citrate as a sale carbon source. 

e )SIJ::,l medium: this medium was stabbed for possible detection 

of hydrogen sulphide production and motility, Production of 

indol Has also detected by adding Ehrlich I s reagent on gro,,,th 

on the same medium. 

f) 1·1annitol broth(19b) 'IdaS inoculated to determine ferment-

ation of mannitol, 

g) Glucose broth(1io) ,dth inverted Durham tube Has inoculated 

to detect fermentation of, and gas production, from glucose. All 

biochemical tubes Here incubated at 35-370 C for 18-24 hours, 

To check the purity of the broth inocula, and thus reliability 

of' biochemical tests, each broth inoculum Has sub-cultured on 

HacConkey"check plates" and incubated at 35-37°C for 18-24 

hours. Cultural purity Has visually confirmed, 

As quality control for sterility of media for the 

biochemical tests, ,,11 tubes of' media Here pre-incubated at 

35-37°C for 18-2LI hours, 

The seleni tEl enrichment broth cultures vlere streaked on 

the same type of agar media used for primary isolation and 
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incubated at 35-37°C for 18-24 hours. The type of colonies 

indicated above were similarly processed for biochemical 

characterization. 

7. Serogrouping. 

Isolates that met the minimal biochemical profile for 

Salmonella or Shigella \'lere serogrouped by slide agglutination 

method as in Ed\'lards and E\'ling( 1972), using antisera from ,. 

'Difco', A drop of physiological saline solution \'las put on a 

clear sterile microscope slide. CuJ_ ture from TSI agar slant was 

taken using a sterj.le loop and suspended in the saline solution .. 

A drop of antiserum \'las put on the suspension and the slide '-/as 

til ted back and forth anel examined for possible agglutinD. tion-, 

Isola tes ,{hich agglutinated \'lith .salmonella or Shigella antisera 

,{ere inoculated on nutrient agar slant, incubated at 35-37°C 

for 18-21+ hours and stored at 4°c until antimicrobial 

susceptibility testing \'las elone, 

8, Antimicrol;>ial susc_,!ptj.bi.;ti ty test~.'l.€i 

Susceptibility testing of all strains identified as 

ShigiHla or Saln.!.2~l~ Has carried using the standardized agar 

disk diffusion technique (Bauer ~ aI, 1966) , 

Each isolate '{as sub-cultured on a plate of NacConkey agar 

and incubated at 35-37°C for 18-24 hours, From a pure culture 

of each isolate, 4 to 5 colonies Here randomly selected and 

transferred to a tube containing 4 ml of TSY broth, The broth 

culture '\las standardized as in the procedure and, using a 

sterile cotton sHab, the entire surface of a Mueller-Hinton 

agar plate ,{as sHabbed evenly ,d th the broth culture. The 
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inoculated plate was left at room temperature for 3 to 5 

minutes. \lith the aid oJ.' an automatic dis:qenser(BBL), the 

set of 11 sensitivity disks was ulaced on the surface of each 

Hueller-Hinton plate, and the disks Here gently pressed by 

sterile forceps to ensure firm contact, The plates were then 

incubated at 35-37°C for 18-24 hours. A standard reference 

strain of Esched9.hi§" coli(ATCC 25922), sensitive to all the 

antimicrobial drugs used in this study, was routinely tested as 

a control. :l!'inally, diameters of iLlii1:1ti.on· ·~t"a8 ,.,ere measured 

in milimeters using a caliper. Interpretation of the measurements 

as sensitive, intermediate, and resistant ",as made according to 

a standard interpretative chart(Hatsen and Barry, 1974.). The very 

few' intermediate I readings were considered as sensitive for 

a l'urpose of assesment of the data, 



IV~ RES U L T S 

1. ,1.:nfe.o tt_'?~~LTa t_~':', 

One thousand diarrhoeal specimens from adult out-pat~ontG 

,.,ere collected from vc).rious hon:;.=d tala ancl clinics in Addis 

••••• 1 Ababa: 253 specimens from Neneli:': II I-lospj_ tal, 60 from Arada 

Clinic, 260 :from Teklehaimanot C.linic, 102 from Central 

Command Hospital, 2-98 from Tikur A.nbessa HOBlJi tal and 27 from 

the University Clinic at the f3cience Faculty('l'able 1). 

A total of one hundred thirty five strains o:f §higella and 

Salmonella Vlere isolated from the specimens. ph.igella l}[ere 

the aetiologic agents for 95& and .Sa 1 monetla for 4. 5~~ of: the 

diarrLoeal cases. No Yersinia onteroco~J-_ti2..§; Has isolated. 

As sho,'m in Table 1, Salmonell a and Shige!.1-~",_"ere isola ted at 

dif'ferent rates from the various hos:Di tals and clinics 0 

2. Serogrou1!.~o 

'.mong the Salmonella strains, the most comHlonly isolated 

ones ,.,ere those of' Group C(37.81b) f'ollo"led by Group B(28.956), 

Salmonella typhi (20%) and Group D (other than §.. typhi) (8. 9'!b). 

Groups A and E had a similar prevalonce{2 0 2?f). 

Serogrouping of' the ninety Shigel1", isolates showed that 

Sho flexneri was the most commonly isola ted species (63. 3~~) 

follovred by Sh,,dysenteriae(13 0 9%), Gh.boydii(10~·~) and 

.Ql:! • .£.9nnei (7.8%). 

3. §usceptibilit)': to antimic.E.ob=!-al _~nts. 

3. 1 .Sa.lroonel 1 a 

The sensitivity of all forty-five isolates of' Salmonella 

is presented in Table 2. All strains were sensitive to only 
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three antimicrobial ac;ents: gentamicin, polymyxin Band 

't'rime thoprim· .... sulphame tboxazo Ie. Sensitivity to the remaininR 

eight drugs ,.,.as fairly high and varied betHeen 73.3% and 82.2~:{,. 

HOHever, the frequency of sensitivity to the drugs varied for 

the five serogroups. The single isolatos of' Group A and E and 

all .§..~i Here sensitive to the eleven drugs tested. The 

sensitivity of Group B "as higher than 85%. All Group D 

isola tes "ere sensj_ ti ve to all except cephalo tl"in (66.7%) • 

The majori ty of Group C strains \·!ere not sensi ti ve to 

ampicillin, carbenicillin, cephalothin, chloramphenicol, 

streptomycin, sulphadiazine and tetracycline. Onl,y 53~~ Here 

sensitive to kanamycin. A total of 31 strains(68.9iO ,,,ere 

sensitive to all 11 drugs used in this study: 11 strains of Grou') 

C(35.3%), 2 strains of Group D(75%) and all the remaining straino 

of Group 11. and E and So typhi. 

Resista.nce of' $almonella isolates to one or more drugs is 

sho'll in Table 3. Resistance to one or more drugs Has detected 

in 15.1~% of Group B strains, 6 1r.7% of Group C strains, and 255{, 

of' Group D strain. i ... bout 31~~ of all Salmonella strains HerB 

resistant to one or more drugs. The most frequent resistance WRG 

to eight drugs(17.8%), follmwd by to one and hm drugs(4.4/n 

each) and to three and seven drugs(2.2%each). Resistance to 

one or more drugs "laS common in Group C strains, the most 

frequent being to eight drugs (475f). 

Hultiple drug-resistance(resistance to 2 or more drugs) 

vias detected in Group B strains(7.8%) and Group C straj_ns 

(64.7%) • Of the forty-five Salmonella strains, 26.7% Here 
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multiply-resistant. 

There 'were t"lO resistance patterns in Group B !'i-trains, f'our 

in Group C and one in Group D(Table 4). In all, seven different 

patterns of resistance were noted, The commonest pattern(l~7j~) 

was seen in Group C strains and this '\Vas simultaneous resistance 

to ampicillin, carbenicillin, cephalothin, chloramphenicol, 

kanamycin, streptomycin, sulphadiazine and tetracycline. 
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Table 1 

Frequency of isolation of Salmonella and Shigella from adult out-patients 

in the various hosl")itals ar,l.d clin:i.cs o 

~:os?i tal ,tl -' JUiTIOer ! Salr.1o!l8l1a . Shigella lBoth e-enera. 

I iTur:,ber of .• 1 , 
~/j or of 10 Number of: ;0 Number of 

Clj..r..ic 7Jeci:::!ens lisola tes isolates isolGtes 

I , , 

I:Ieneli:-c II ~~ 0 ' __ 2~3 10 4 14 5.5 24 9:5 

Ar_ada CO ~A 1 • 6 7 11 .7 8 11.33 -- - 0'-' 
" -----. 

Te}:.:lehaimanot c. 260 14 5.4 2.8 10.8 I 42 16.2 
I 

Ge:1tra.J_ Corr .. rnand ~~. 102 1 1 14 13.7 1 5 14.7 
I I Til·:ur Lnbessa }: 2°i;\ 18 6 25 8.4 43 14.4 

I 

University Co 27 1 '3.7 2 7.4 . '3 11 • 1 

All hospitals I 
Ind. 100Q ~.---- I 4.5 90 9.0 135 .. --.13...5 __ .. _c~n~Q~_ --

I 
I 

I 

I 
I 

. 
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Table 2 

Sensitivity of 45 strains o~ Salmonella to 

antimicrobial agents 

1- -----------------T--------~r_-----------------------------------I Number; , f Perpent •. susce:otibil~ 0 

I Salmo!lella I of! k I I 
ill ! . 

seroe;roU'JS I strains An].;"") 1~2.r ~eD Chl Gen Ii"K~r> ?ol St" . ul let lTi- S'Cll . 

llr.oJ,lp •• __ , 1, i 100 h 00 00 100 100! 100 I 000 ,00 ~ 00 ; 00 I 100 I 
I Grou? j" 13.. 100 CO hoo, 100 1100. i 100 1'001 22.3184.61°0 ~. 100 j 

iGroE2..S _ I 17 1)5." 7 "._31
47 1 100 153 1'00147 [,7 ~1.2Ii 10~ 

iii I I I ',I I' I;' 1 Group :J ~ !! i 

I (other than I I :., iii . 
I S.tyohi) ~. 4 .100 00 ~6.7 100 100· 100 100 100 .00 100 I 100.-1 

Is. tYl.Jhi ~ 9 1,00 100 100 100 100 I 1 00 ' 100 1 00 ~ 00 ~ 00 1 00 ' 
i I I I, I 

. Grou'O} E I 1 --t-1-Q2.-lQO 100 100 100 100-+ 100 100 ,100 ,100 

I j,ll species I 45 _ i 75.6 bo 73.3 80 i 100 82.2i 100i 77.8 ''5.6~7.8 
100 

100 



Table 3 

Resi.stance to ODe or more drugs and multiple-resistance 

of Salmonella isolates 

, 
! 
I _ow, 

Per c €: r... t. r e sis t a n c e 

~ 

I
i Grou:;o A i Group B I Group 01 G·roup D is. tYI)hi ~ro,-,-p E I

j 
All species 'I 

(1 strai:o! (13 ' (17 1(4 1(9 1(1 (45 straiXls) I Resistance to: i .1 stra:i.ns strains l

l
: stra:i.:ns Istra:i.ns I I 

lonedruSonlY I 0 II' 7.8 .OJ 25 10 ° 4.4 

I hlO druR:s only I 0 ,7.8 5.9 I 0 0 0 _4-,-,-.4.:..' __ -; 

j
'tr-.reedrugsonlY I 0 j 0 5.9 0 0 0 2.2 

I four dr'lgS only I 0 i 0 0 0 0 0 0 

I £j ve drv,,:,,s only 0 0 0 o o o o 
I.. 1 
~s~x arugs on Y o o o o o c o 

seven drugs only 0 0 ._-I-5~ 0 I 0 0 ..::2.!.-• .:::.2 __ -I-

1..ej.Sl1.t drur;s on l y o o 47 o o o _17. 8 

.c.ne or more crURS 0 15.6 164.7 25 0 i 0 31.1 

.• t","{LO:r:' .more c.rugs 0 7.8 .64.7 0 0 0 26.7 -r 



Serogroup 

Group B 

Group C 

Table 4 

Salmonella patterns of rosistance to 

antimicrobial agents 

Number of 

strains 
_~L ___ ~~· ~_ 

SuI 1 

1 

lunp/Cep 1 

(17 strains) Amp/Cep/Tet 1 

7.8 

5.9 

icrllp/Car/Cep/Chl/Str/Sul/Tet 1 5.9 r 
I 

Amp/Car/Cep!Chl!l(anL'9u/sultff!t ~~---,8,--~~ __ IILJ 

Group D 

(other thaI! 

S.typhi) 

.Llt~trJlin.~_ Cep 
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3.2. ~9..l!~f± 

The sensitivity of' 8.11 ninety Pbigel!~?:. isolates iB sho"t'lll 

in Table '5. All the strain" Here sensitive to kanamycin, 

gentamicin,polymixin Band trimethoprim-sulphamethoxazole. 

Most(§So6%) were sensitive to cephalothin. Sensitivity to amni­

cillin, chloramphenicol, streptomycin, Gulphadiazine and 

tetracycline varied beh/een 31.1 % and 57.7"/0. Ampicillin, 

carbenicillin, streptomycin,sul:!Jhadiazine and tetracycline 

were mostly ineffective (". 50"/0), while only 57. 77~ of the strain" 

were sensitive to chloramphenicol. The frequency of' sensitivity 

to ampicillin, chloramphenicol, carbenicillin, sulphadiazine and 

tetracycline varied ror the four species. The sensitivity of 

Sg.flexneri to ampicillin, carbenicillin,streptomycin, 

Bulphadiazine and tetracycline ",·as less than 39%. R~low 35% 

of .§h.dysenteriae Vlere nen"itive to chloramphenicol, 

streptomycin, sulphac1iElzine n.nd tetracycline.. The very low 

sens±ti vi ty of 8h. dys'§"'~Fiae to chloramph_enicol (23.5%) and 

of' uh. f'lexneri to tetracycline (21. 1 ~(,) are Vlorth noting. 

Only 15 strains(16.7%) were sensitive to 2.11 11 drugs used in t 

the investigation: 4 strains each of Shedysenteriae and 

Shoflexne~i, .'5 strains of Sheb9y<;lii and 2 strains of' Sh.sonnei. 

Resistance to one or more druGs in .~higella isolates i5 

shown in Table 6 0 Resistance to one or more drugs ,.,as detected 

in 70.611, of .§E..?yscnteriae, 93~!' of §h.flexneri L 44.4')1. of 

§h.boydti and 71.4"/0 of' .§h'~..2n!1e!.. About 83"/0 of all .uh.igella 

serogroups ,,,cre resistant to OTIe or morc drueg. The most 

frequent resistance was to six drugs (2705~) followed by 
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resistance to five drugs(15.3%), two drugs(13.2%)and four druf~9 

( 11 .1 %) • Resistance to one drug and threodrugs \'lere 3. 8?~ and 

7.7% rcspcctively. Such resistance and f'requencies varied for 

the different serogroups. }:I'or Sh.p-ysen~eriae resistance to 

six drugs "as 35.3% :follm'lcd by resistance to :four clrugs(23.5) 

and to :five drugs(11.8%). ~'or .Q..",.:flcxn~i the Illost :frequent 

resistance was to six drugs(Jl.5%) followed by resistance to five 

drug s ( 1 9. 3%) and. two drugs ( 1 t~%) • 

Multiple drug resistance "las detected in §.h.str,s££-teriae 

(70.6%), §1l.f'lexncri(ilZ.lt9~), .Sq.hoydii(33.3%) and ~.sor1ne:h 

O:f the ninety §..~igolla strains, 74,Lt1b '-lcre mul tiply-

resistant, 

Eighteen d.if'ferent natterns or resistance ",ere observed ::. 

in al1g six in S1!odysenter.!.~, eleven in ,§h.f'lex~ri, four in 

.§..l!. boydii and three in Sh •. sqnnei (Table 7). The commonest 

vattern :for Sh.dyssmte£:!-~ Has jeffip/Car/Chl/Str/Sul/Tot(Z91f). 

This same pattern Has also the commonest for 31l.flexn9ri{31?~.). 



0\ 
C'"\ 

._?iJecies 

Sh.dysenteriae 

,§.h.f'lexneri 
I 
ISh.bOYdii 

!Shesonnei 

IA11 s]2ecies 

Table 5 

Sensitivity of 90 strains of Shigella to 

antimicrohial agents 

bumber 01 . ., t .- - - ~ -- - ~ e n ~ ..; t i v e t 0 

I I I 
strains Amp Ca.r Cep Chl Gen h~an Pol Str SuI 

17 152.9 '52.9 94 ... ..1_ ..2..1. '5 100 100 'lob 39.4 29.4 

57 ,:;.1 "8.6 9'3.0 61.4 100 100 100 '3".'3 28.1 

9 77.8 77.8 100 77.8 100 100 100 55.6 77 .8 

7 100 100 85_.7 100 100 100 100 42.9 ~·2. 2 

00 147.7 ~~-n.6 157.7 100 100 100 '36.7 '34.4 

, .--

T"t 
L 
rri-sul 

29.4 100 
I 

! 

21.1 100 , 

I 77.8 100 

I -
13_1.4 100 

31 .1 100 
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Table 6 

Resi st.s~nce to one or nore drugs and r.lul tiple-:r-esistance 

of Shi~ella isolates 

, --
• 
i P e"'" c en t cr=e-"sc::i:,;s::..+-"' .... ~::;-r;:,::""'c'"'e~ ___ ~ ___________ _ 
p'~'"l 0 dysenteriae l 3h :;l~xneri f::!1 0 boydii ,'Sho so:cnei 

Resistant to: (17 strains) (~7 str~ins {~straiLS 1(7 strains All suecies 

one drug only I __ 2.. 1 o. 5 I 1 1 • , 1 4. 1 8 • 8 

t"O-lO drugs onl-r . 0 ---'f---- 1I,c___ I 11.1. 1128.6 11.2 

three drugs only I' 5.9 ------t ---2--.. -0--- -28.6 7.7 

four druRs only ! 23,2 r 10";; I 0 _ I 0", 1 i ·1c __ ~ 
"","ive drugs only I 11.8 ___ I 19.3 1_ 11.1 I 0 i 1 ~." I 

six drugs only '35.3 I "'1.~ 11.1 0 27.'5 I 
. I '1 

one or more drugs 70.6 91 44.4 71.4 82.5 

two or more drugs I 70.6 I 82.4 '3".'" ,l57. 1 , 74.4 I 
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Tablo 7 

§J~i{?~ella patterns of resistance to 

antimicrohial agents 

-~-----t---.. - .. -~ ~----~ ~--~'------41-~-!U-m-b'-er of" 

Resistant ~;;ttter,,",n, ___ _ 

phl/Sul/Tet 

phl/Str/Sul/Tet 

S1.l'.?Een- iAmp/Car/Chl/Str/Tet 

teriae ftmp/Car/Chl/Str/Sul 

~_'?trains 
1 

4 

1 

1 

5 

23 

6 

(17str2.ins Ircmp/Car/Chl/Str/Sul/Tet 5 29

6

. I 
I 

~mp/Car/Ce?/Ch1!§.~lL/T-".e,,-.t~_~ '"_I'_~ __ 1'----__ +._~ __ c_. 

ChI 1 2 

Sul 4"( , 
~et 

[emp/Cep 

§h.f"lexneri~ul/Tet 

(57strains)Str/Sul/Tet 

unp/Car/Str/Tet 

Amp/Car/Chi/Str/Tet 

imp/Car/fJtr/Sul/Tet 

2 

3 

10 

"( 

10 

3 
4 

1 

2 

6 

4 

6 

2 

8 

1 iAmp/Car/Chl/Sul/Tet 2 

\.mp!C8~rLChlLstr/Sul/Te::.t ______ + __ ',-,8,,-_-+-_._3.<-.'-.'_-l 

Str 

.§.h • .boydii Str/Sul 

Amp/ Car/Chl/c;tr/Tet 

.{9 strains _~np/CadChl!S_trISL}l/Tet,,-__ 

Cep 

Q.t.}?_~.D.ne=!-. Str/Sul 

1 1 1 

1 

111 

111 
-~~----~---~----~-~~ 

1 1 

1 

2 29 

J7~_ strains C3tr/Sul/Tot 2 0" ~ ___ ~. ______ ~=-__ ~ ______ <C ~ __ 



V. DIS C U 3 G ION a 

The 4.550 and 9~b frequency of' isolation of' .§.s::~lmC?~nella and 

Shigella resptdctively, in this study indicated the aetiologi·c 

frequency of these two spoc1.eo in diarrhoeal out-patients 

attending various hospitals in Addis Ababa. 

The frequency of isolation of Salmonella in this study( L~. 5in 

was much 10Her than the 10.8% reported by Allo,,(1978) from 

Iraq and higher than that (1 %) reported by Hallace (19'{6) from 

Ethiopia. 

The 9% frequency of isolation of Sll,!,&§,lla in this study 

hi'!,her than the 7% isola tioD of Ai.!,t ill (1975) from South 

Vietnam and 1.2% isolation from [';alaysia(Kan and Chan,1980) but 

10Her than the 11. 6)~ isolation of Stoll 2-1: al( 1982) from 

Bangladesh and 1156 of 1'!al1ace (1976) from Ethiopia. 

The finding, in this study, of Group C Salmonell.a as the 

most frequent of the Salmonell a ."erogroups is in contrast to 

reports from USA (Ryder et £1,1980), Kenya(l'iamola,1980) and 

Ir,aq(Allos,1978). In Senegal(Lafaix 3.!. al,1978) and Algeria 

(Zoukh and Poittevin,1978), .§..typhi Has the predominant strain. 

The 63.3% frequency of isolation of Sh.£lexner..!. in this stu;:1y 

was higher than that(49%) reported by ld'eworki Gebreyohannes nne. 

Yetnebersh Limeneh(1980) but 10·'Hir than that (70)6) of Nessele 

Gedebou and hlebachew· Tasse",(1922). The same species ,.;-as, 

hOHever, the most :frequent in all the three studies from 

Ethior)ia. The order of' frequency of' isolation of' the different 

species of Shige;!.la ,.,as also similar in the three studies, 

thus indicating the prevalence of' this order of aetiologic 
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frequency in AddiB j,baba during the stuc,y periodB, 

G].1.o.=fl~ert Has also the nrec1orrd_H::1.nt serogroup in K~qyfi, 

Tanzania and Uganda(Mutanda 2.! al,1979), in Vietnam(N"u,1977; 

Ai .£! !:'1., 1975), in India(Kal:iY.1gaperunal et ~;h.1978) and ill 

Halaysia(Kan and Chan, 1980). 

frequent in this study, \·!as the predominant serogroup in the 

United States(Neu cet .al,1975; Byers et al,1976), SHoden(Urban, 

1972), United Kingdom (:'nlO, 1978) and in the far East(Aold,1963) • 

.§..h~ sonne!. 1:1as also the second predominant Bcrogroup in East 

Africa(l1utanda.£! ,,1,1979), Algeria(ZouJdl and l'oj.ttevin,1978) 

and Halaysia (Kan o.nd Chan, 1980). 

The position of ~~.dysenteriae as the Becond most frequent 

iBola te (18.9%) j.n this study Has similar to that in Vietnam (Ngu, 

1977) and India (KaJ:iyugaperunal .et ~,1978) but ~las in 

remarkable contrast to reports from the United States(Controni 

et ll,1978 cited by Mossele Gedebou and iLlebache" Tassel<, 1982), 

S1{oden(Urban,1972), Far East (Loki,1968), East Africa(r.iutanc:a 

Sl.! g, 1979) and ["alaysia (JIan and Chan, 1980) ",here it "las rarely, 

if ever, isolated o In Somalia(Hero, 1976;Nuti.£! al,1977)and 

parts of India(l'llacaden &et aI, 1980) 'I ho\>,ever, .§ho.£ysenteriae _",as 

the species most frequently isolated, 

Sh~Eel1~ strains are generally sensitive to ce:?ha.lothj_n, 

gentamicin ,kanamycin. Polymyxin Band trimothoprim-

sulphamethoxazole, as i'ound in this stv.c1y and reported by 

other Harkers hero in Ethiopia{.Afe"HOrki Gebreyohennes and 

Yetnebersh Limeneh,1980; l·jessele Gedebou and AlebB.che,., Tasse1'l1 

1982) and else",here(Panhotra !'_t a:L,,1980 ;Rao !'~t £'1.,1979; 



Hacaden et ,,1,1980; stoll et £11,1982). The frequency of 

sensitivity to all the drU{{8 in this study(16.7~~) Has much 

lower than that(30%) reported hy Afe",orki Gebroyohannes and 

Yetnehersh Limeneh(1980), "'hoso strains "lere not all from 

Addis Ababa, and almost similar to that(15%) of Nessele Gedebou 

and Alebache", Tasoe,,(1982), "ho reported on isolateB from 

.Addis Ababa. 

The frequency of resistance of the Shigella strains to one 

or more drugs(82.5%) ",as higher than that(30%) of strains from 

Korea(Chun and 8e01,1978), United States(I'Ie", York) (66 Jb) (Neu 

!l..t .ill, 19'(5) and 10Her than that from Thailand, (100%) (Lektwmboon 

ot a~,1981) and India(90.4J6) (Kaliyugaperunal ~ a~,1978). 

This rate is almost sirnilar to that(85~G) of r'!Qssele Gedebou 

and AlebacheH Tasso,,(1982) in isolates from Addis Ababa but much 

higher than that(70%) of Afmwrki Gebreyohannes and Yetnebersh 

Limeneh (1980) in strains perhaps from various places in the ,,-­

country, 

Of the 11 drugs tested, single resistance "as found against 

chloramphenicol, sulphadiazine,tetracycline,streptomycin or 

cephalothin. This ,'!Us in contrast to that of' l1essele Gedehou 

and Alobache" Tassm.,( 1982), "ho reported single resistance only 

against streptomycin, sulphadiazine or tetracycline. 0> EO\'lever, 

resistance to sulphadiazine ",as the most frequent(4.4%)in this 

study, as ;;011 as in that (105£) of Henselo Gedobou and Alebacheu 

The resistance patterns of' Shigella strains in this stue\y 

'Here generally different from those of other reports(Neu et §-.1., 



1975; Byers et 1!1, 1976; Nessele Gedebou Clnd l'clehacheVi TasseI·r, 

1<)82). The most common resistance pattern HeLS thnt of' 

ampicillin!carbenicillin/chloramphenicol/streptomycin/ 

sulphadiasine/tetracycline(26.7"/o). 

This resistance to six drugs, detected in 295b of 

Shodysenter=!.ae, 31~~ of ilho:flexneri and 11jb of §hoboydii(Table 7) 

;vas similar (except the adeli tional resistance to carbenicillin) 

to that of' one of' the strains of .QE..,ctysenteriae 1 involved in the 

1972 dysentery outbreak in Nexico City(Olarte et ~,1976). 

The second common resistance pattern \fas ampicillin/ 

carbenicillin/ s treptomycin/ suJ.phaeliazine/ tetracycline (8. 97~). 

The h-ro patterns accounted :for 35.6"/0 of the multiply drug-:c')'::C:." 

resistant ::,;pigellE',. Tbe commonest pattern reported by Hessele 

Gedebou and Alebache,., Tasse", (1982) ,·ras streptomycin( 

/sulphadiazine(23~~). The resistance pattern found to be the 

commonest in tbres study ",as also reported by Hessele Gedebou 

and AlebacheH T8.sse;«198 2), but in a much 10Her frequency(11"/o). 

The :findings in this study, therefore, indicc,ted that multiple 

drug-resistance, to five and six drugs, is on the increase. 

The frequency of ampicillin resj.s tance in this study (52.356) 

;·ras m\lch higher than that(22\,{,) reYJorted by J'.f'e,·rorld Gebreyohannes 

and Yetnebersh Limeneh(1980) find that(21%) of Hessele Gedebou 

and Alebacheu TasseH(1982). This indicated a trend of' increasing 

frequency of' resistance to ampicillin in /uJc1is P,--baba..&Juch a trend 

",as ,-'eported. by various hlvestigators(Byers 2.!. .§J., 1976; Ngu, 1977 

Stoll et. al,19;32). Forty-six of' the forty-sBven ampicillin-

resistant strains Here also resistant to t'HO or more other drugs. 
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The majority "ere rosistant to three, Four or five drugs; 

including carbenicillin, chloramphenicol, streptomycin, 

te tracycline, sulphadiazine and cephalo thin ('rable 7). 

Resistance of f;hig<:!l..!.~ to the commonly-used drugs is being 

reported from various parts of the HorJ_d, indice..ting the need 

for a neHer and more eFfective drug of' choioe for treatment of 

shigellosis (14essele Godebou and 1.101oacheH TasseH,1982). The 

results in this study Here similar to the findings of Messele 

Gedebou and Alebachew Tasse1"( 1982), in that all, or nearly all, 

the §higell"!; isolates Here susceptible to cephalothin, 

.gentamicin, kanamycin and -polymixin B. F,owever, these drugs 

are considered clinically ineffective and hence cannot rop1ace 

ampicillin as the drug of choice(Controni et ~,1978,cited by 

Nesse1e Gedebou and A1ebache", '1'asse",1932). 

All Shigella strains in this stucly,and o.lmost all reported 

by others, have been sensitive to trimethoprim-su1phamethoxazole 

(Byers et, g, 1976; !"iacaden ~"!o. al, 19BO; Afe"orki Gebreyohannes 

and Yetne10ersh Limeneh,1980; l'lessele Gedebou and A1ebacheVl Tasse"" 

1982). Trimethoprim-su1phamethoxazole has also been clinically 

demonstrated to be more effective than ami)icillin in the 

treatment of shigellosis (Chang ~et ~,1977; Ne1son.2! al,1976). 

The high frequency 1.£ vitro multiple drug resistance, but 

sensitivity to trimethoprim-sulphamethoxazo1e in this study 

supported the vie,., of others (Hessele Gedebou and AlebRcheVl 

Tasse"" 1982) that this drug should be the choice for 

treatment of shigellosis, particularJ_y in regions '-lith strains 

of high frequency of multiple drug resistance. 
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As in reports :from several other countries(Bassetti ~I! a~, 

1978, Wamola and Mizra,1981; Messele Gedabou and Alebachaw 

Tasse"" 1981) a hit;']',' percentage of' Salmonella strains in this 

study \-las susceptible to chloramphenicol, genta;nicin,J<anamycin, 

poJ.ymyxin Band trimethoprim-sulphamethoxazole. Despi te the 

wide use of chloramphenicol for treatlnent of suspected 

salmonellosis in this country, there has not been any resistant 

strain of ,§.,ty;:>hi in this study, or that reported by l1essele 

Gedebou and !\lebache" Ta8sa,,,(1981). HOvfever, chlorampc'enicol 

resistance \-las detected here in Group C strains(S3%) but in a 

much 10Her frequency than that(851b) reported by Nessele Gedebou 

and Alebache1f Tassew( 1981). 

The frequency of resistance of' palmonella strains to one or 

more antimicrobial agents(31.1%) in this study was much IOHer 

( L"') than that 79. f;p reported by Hessele Gedebou and Alebachevf Tasse", 

(1981). A higher frequency o:f resistance to one or more drugs 

Has also reported by Gaffodio et ,al (1979) :from Italy, Panhotra 

.at £\.l. ( 1'980) from India, Im et al (1978) from Hong Kong and 11erec\ 

et !"l.(1977) from Algeria. 

Out of the eleven drugs tested, single resistance "las f'ound 

only against sulphacliazine and cepha1othin(2.2%) (Table 4). 

This ,·ras in contrast Hi th I'ilessele Getlebou and Alebache\'1 Tasse", 

(1981), ",here a higher percentage of resistance 1,.,8.9 revorted to 

streptomycin and sulphadiazine(24.2'/o). 

The frequency of multiple antiMicrobial resistance of' 

<SalmonelJ~ strains in this stucly(26.7%) Has much 1m'jer than thc 

47% by Gaf'f'oclio ~1 2-1.( 1979) in Italy. l( 1.2% "Y l1esse1e Gedebou 



and Alebache" TasseH(1931) in Ethiopia, but higher than the 

1550 of Schroeder PJ; . .al(1968)in tl;e USA. 

The resistance patterns of' S?11I!.onel1~ strains in this study 

,,,ere c-enerally different :from those of other reports (Koshi, 

1981; l1essele Gedebou and Al.ebache" Tass",,,,. 19(1). The most 

common resistance pattern of' Group C strains, resistance to 

ampicillin, carbenicillin, ce9halothin, chloramphenicol, 

kanamycin, streptomycin, sulphadiazine and tetracycline( 17.8%), 

Has also reported by [1e8801e Gedebou and AlebacheH Tassew( 1981). 

HOHever, their most common resistance pattern ,·/Ss streptomycin 

I sulphadiazine (24.2'/,) or sl.\lphac1ia"ine only (24. 25{,) • Comparing 

the findings in the studies, .one "ould note that the frequency 

of multiple drug-resistance in Group C strains has increased 

from 7.3% to 17,8%. 

The attempt to isolate r. enteroco 1 i tica ',/as not successful 

in this study. A possible reason could be the limitation in 

the technique of isolation, As indicated earlier, all plates 

t t 2SoC. Here routinely incubated at room tempera ure or a Thus 

° Y.enterocolitica Hhich did not gro,., at 35-37 C could have been 

missed. Samadi et .§1.(1982), using better isolation and 

enrich!pent techniques, had also attempted to isolate this 

pathogen from patients '1ith various systems of' yersiniosis and 

from animals believed to be natural reservoirs. They did not 

isolate any r . .§!2LerocolLtica. 
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HECO!'1f.lONDATION5 

Based on thts study, the f'olloHing recommendations are made. 

10 Further fJ10re extensive investigations should be 

undertaken in order to determine tbe other cause of diarrhoea as 

well. Shigella and Salmonella obviously are not the only 

aetiological agents, as these organisms were not involved in 

about 8690 of the cases, Thus other bacterial, viral and 

parasi tic agents in diarrhoea, their seasonal prevalence and :i'." .... ~J 

degree of importance at the different age groups should also be 

determined, The investigation on the prevalence of r,ent~-

colitica should particularly be made using better enrichment 

and isolation techniques, Such studies should attempt to cover 

the different parts of the country, 

2. Since the establishment of bacteriological laboratories 

in all hospitals and health centers at present seems unattainable, 

regional reference laboratories should be established at various 

places throughc1ilt the country. These laboratories should 

follow the patterns of aetiology of diarrhoeal disease, and the 

drug resistance patterns of the aetiological aeents, in their 

respective regions and inform health l'nrsonnel for the necessary 

measures. 

3. Personal hygiene anel environmental sanitation shoUld be 

observed, Lacle of these hvo factors is the main cause of 

diarrhoeal diseases in a developing country like Ethiopia, 

Personal hygiene and environmental sanitation can be attained 

by(a) giving appropriate bealth education through the various 

mass organizations,(b) arranging safe sewage-disposal systems 
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and (c) supplying easily available potable ,·ra ter to the 

popu.lution •. 

4. Diarrhoeal diseases in adults are generally self limited, 

Chemotherapy, therefore is not advisable, and treatment, "hen 

necessary, should be based on oral therapy(oral glucose­

electrolyte-solution) at all ages(Cash,1979). The value of 

this treatment lies in its potential for Hide availability, 

simplicity of use, saf'ety,and ]~Oi1 cost. If' chemotherapy 

becomes indispensable, then culture data should be obtained 

before hand. 

5. At present, the public has an easy access to all antibio-. ..; 

tics and this has resulted in an indiscriminate use of these 

drugs. To control this drug abuse, a nEttional policy for drUG 

sale , i.,here medical prescriptions are essential for the 

selling of drugs, should be enacted. 
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