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LN TRCDUC TION

e alm of fhis Snesia is to investigats Ghe
characteristics of local strains of tha typhoid micraobe
with referense %o %heir responsee bo various antibiotics,
Since varlants o1 mubtents are likely to oceur in micr obes
in vivo due to one factor or another, an attempt was made
to treat tne studled strains by ultraviolet irradiation.
This was tec determine the characterishicg of posaible
veriants or mubants of the local strains. Therefore, it ig
felt convenient in a histoerical review of a thesgig of
the prerent nature te deal with %he following topics of
the gznue Salmenella and particularly Saluonella typhoga
(8. typhi)s

l- Salmonsllosis.

2~ BRiocnerical Reastions,
= Nutritional Raquirement g,
4= Rogistsnce 5S¢ Radiabion,

c-
o

[ £3]
&

aesltlivity 5o &ntibiotica,

o= Belectlon of Antiniotic-<esighant gtrains.

l- Salmonellinsiss

2he geaus Salmoncllas Saluenellosis has been the

subject of ' any studies btarcuchout the world since 1885
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genus Sslmonslis from swine. The delini-ion of %hc genus

balmonella Yormulisbed by Tailte (1929) aud awssnded oy bhe

Saleonelia Subcommittes (L9%4) was zgain modified by the

connlttee (1949), as followss

"4 large genus of sercloglcally related, Gram=-
negative aixd non~-spering bacilll; 0.4 to 0.6 x L to 3
microns in usual dimeasions Lot occasivnally forming shork
filaments; showing, with certain exceptions, a mobile
peritrichous phase in which they normally occur; in fact
adhering to the pattern of S, typhi in staining prepertiesg
and morphology; rarely fermenting lactose or sucrose;
ligquefying gelatin or producing indol. They regularly
attack glucose with, but cecasionally without, gas produc-
Gion. ALl %the known specles ave pathogzenic 7or @I,
animals, or bota™. The currently accs Ted definition of

tlie genus Salmonella by HBdwards and Swin: (l967) is given

in the following tesrass
"Usually motile bul non~motile ‘orms ocour, produce
acld and s&s {romw glucose, malioge,nainibtol and ceorbitol

(except btuas in 8. Syphosa and S. gallinucuz no gas is

produced). Tachose, sucrose and szlicin are nob atrvacied,

g
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Trimethiylenmics oxllde To Griuebaylaalau. wli of as knoon

gpzcles are pavbhomenis 7 or warm-blooded animals, ilncludiag

Zan, causing.

s
o

od inte¢chilens and enteris revar, 4 Tew
arg found in reptiles. Soue or all ma; alseo live in

decomposing foods",

Serotypesg and anbtigenic formulas ifore than 1000

gerotiypes belonging to this genug are known to dabe.
Serologic gtudics are hasmpersd by the complex antigenic
gtructure of salmonellae that wust be considered in the

diagnoeis of the different Salmonella typss. Distribubtion

of %hese antigenic components forms a bagis for a natural
schewe of classificabion, ang this has been recosmized im

The Kauffumann-Waite-Schema illustrated by Kau fmenn (1966)

The antigenic “ormmula consists of three parts,

(5) antigen (marc specifics) and tac phase 2 (H) antigen

(less specific). The “hres parts are supurabed oy coclonsg,
and the components of cach part by commag., In addition &~
thz () e1d (O) =v5igeas soms sbraing, nokably bhe typhoid

bacillug, contaln & furfher somabi

(4]

antipen origdnell;
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“yphoid fever:s $. tophosa ig ne caug

1VE Organiss

of typhoid fever in uman. Keng and Hassan(l97C), stated
that typhoid fever hac been with usg and racognized at leagt
from the days of Hippocrates. The dicease has remained a
scourge of mankind for many hundreds of yearsd. During the
Middle Ages it ravaged Burope in epidemics., In the Middle
of the 19th. century, Great Britain wag gtruck by up to
50,000 cases per year. It hasg thug remained in many parts
of the world as a serious disease with high morbidity and

gignificant mortality,

The distribution by type varies greatly by re.ion and
tlme. The wore coaplate mowledge of the relstive prevalence
of di7fereant Salmonella serotypes, by time ang place, is
becouinyg of increasing lnportence, both from s national and

inberanational standpoins,

In Bgyps, Perry et al. (1929) made an investigation
of some acuvte bacillary intestins] infectiong in men. I
was cbserved tnabt the mosh prevalent infection wag due to

(Baeillus 5yptosus) which had scorunteg for 694 of cases.

i
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A Hmere of =1, 19% 70 sl sima s bl game wadings, sib
percentage ol V3.0 dus te psluonella bypuoga. coghor,

daszonen] Abdel Wanab  (1970), aoted *rat 4000 4o 8000
paticni g were diagnosed as Enteric Fever gvery year in
each of fthe two Fever Jospitals in Cairo, namely Abbassia

and Embeba; 75% of the causative isolates were Salmonella

typhi and 25# were due %o Salmonella paratyphi A; they

sbated that these results showed ko agree with that of

Kamal (1957). Accordingly, in Egypt, Salmonells typhi

and Salmonella parabtyphi 4 infections are reportable as

the predominant types of human infechions,

The type deScerainabion moreover helps the epide-
wiologiat and public health responsible to find, trace and
dreek ehains of ftransmission between human~-beingg, between
then and animsls and bebween uninals and them to prevent

further spread of Salmonellcesis.

S%rain identification of various tacherial specics
by the use of sgpecific bact.riophages has been showm by
numerous authors to be an imporbtant epidemiologic tool.

v

Pheage typing of Salmoenella typhl is a medel of its king

(Micells, 1964 ). It asay be useful LHe summarize here
briefly the story of bhe development of bths phaie~typing

methed.
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Gouiieid baelllus.  Thile anslgen presente. propartisg

d
different Joom fhose of obher antigens alresdy kmown for

the same vaclilus., They considered it as thne only, or at

least, the main facsor regponsible for tne virulence of
the typhoid bacillus; hence the name Vi antigen thab they
gave 1t (Vi belng the first two letbers of the word

virulence ),

Shortly thereafter, in 1936, Craigie and 3randon in
Canada, Scholtens in Holiand, and Sertic and Boulgakov (1937)
in France, ome group independently from %he other, ascer~
tained that soue baoteriophages acht on most of Lthe "Wi

positive® gtrains of 5. btyphi, buh that they were slways

i

.

inaetive agalnst the "Vi negative® bacilli. From this they

nach
concluded tha% the Vi =ntizen must be the specific receptor
= * 4+ T‘, [

Tor Yhese particular phages aid for 5his reason named Hhen Vi

phages™.

Craisi and Yen (18288,0)noticed that one of their Vi
prages, 71 phage 11, possessed sxceptional powers of adap~

tation, Upon growing it on a nof very sensitive but not
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same enidemi~ 1 e +iE lyblc activity did not

undergo a sgignirficars rise for other §trains coming from
differen: locations. Therefore, the Vi »1age 1l adapted
%o a Vi positive strain of S. typhi hes, become, in gome

way, specific of a whole ¥Ioup o. typhold bacilli,

Thanks to the creation, by Crairi and Felix (1947),
Felix (1955), Andersen (1962), of en International Committee
for Enteric Phage Typing affiliated with the International
Asgociation of fiicroblolagic Societics and of an Interna-

tlenzl Reference Laboratory entrusted with the preparation

of the adaplsd phages ang of fheir 2istrivution of rhe
mexnbers of Yhe Comulstkec and thanke algo %o %she regeureh

of severzl cf itsg memvers, %the numher of phage types of

S. byphi was incoeased from 24 in %46 to almost 9C today.

4

Whai 1z she use of g, trphi chese typinge, and, in
goneral what is the use of taage typinge methods in applie?
epldemioloxy? If =& person suiforsg froa “yphold fever or
any other Yranswmissivle bacteria: digease, cr if ne igs werm

carrier, %then tine bacilli Shak are lgolated from bthig per son
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selony to the sane phage fype, nC aatter whst She course
ol Gfhe sulsure Ls (oleod, s rol, u.ine, tiley, pus,

cergorospinal finid, efc.) and no wmavter -hat treatment

he has received (with the exception of fLreabument 27 bacter-

iophages, which may sometimes alter phags types).

If this patient or this carrier infects persms in
nis surroundings, no matber what the number of these
contacte is (small school epidemics, barracks gpidenica,
or lLarge epldemics caused by the contamination of drinking
veter or food) the phage type will be the same for all; the
putient, the caxrier, and the infected nersons. Hence i%
follows that, by means of phage typing, one can establish
the relatiomship beftween cases, trace ine criginal source
of infection, point cubt tie responsibility «7 a carrier
Tor beginning a focus of infection, and having all bhe

facts, Lo able o Fake thc appropriate measures in the

o

o

cage ol ¢aclh focus or cach epidemic ang Gnereby stopping
its gprcad or even succeed in achieving the eradication

of The illoves 1n a given arsa (Vicolle, 1970).

Phage typing throws lizins: on spldemiological research

that would offen, withou: i%, remuin confusing, Cne cannot



geriously study an evifexnic oF Srpoeord Jsver witoout using

this methed,

o= Blochemical Heacgtlonse

Th+~ biochemical reactious charachteristic of Salmenella

wepe discugsed in the definition of the geaus. With a

few excepftions, Bdwards and 3Iwing 1967 stated that, the
biochemicol reactions of f%the individual types are so similar
that they are of 1little value in differentiation. They
sugrested that there are 2 few disbtinctive resctions which

ere valuable dlagnostic aids in digtinguisghing certeain types.

For Salmonella typhi the author stated that the mosh

distinctive blochemiecal reactiong are the relabtive differences
in fermenting arabinose and xyloge. Trehalose is fermented
proaptly. Dualcitol is fermented late and irregularly
posgitilve. The soecies produces HQS and does not produce gas,
Simmonsg’ Citrate, l-tarbrate and I-fartrabte are not sbhtacked
whereas D-tartrate '35 attacked allter one oz two days.

Mucate 1is atifacked late ancd 1% 1g iviegularly pogitive,
Decarboxylage reactions descrived by kKoller (1955) was

tasted by #sdwards and Bwing 967) eand Mavtin (1970). They

P
o
o

stated that lysine decarboe:ylase reaction ig peositive by

o



