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T HE AManclhester variety of Shigella flex-
nedi 6 lhas been found to be prevalent

amonig the niormnal population of preschlool chil-
drein in the coal mniniiig regioni of eastern Ken-
tucky. In diarrlheal disease studies concducted
by the Cumiberland(I Field Station of the Public
Ilealtlh Service's Commiiuniicable Disease Cen-
ter, tlis straiin was isolated one or mrlore timl-es
fromn 69 clildlrein duriing a 20-montlh period.
To oUI kniowledge, n1o previous reports of the

identification of the Anclheliester variety in tlhe
Un-ited States lhave appeared in the literature,
altlhouiglh several inivestigators advise us that
the strain hias been isolated in tlis country.
AW.. Ewin,g of thle International Shig,ella
Ceniter in Atlanta, Ga., lhas confirimled the iden-
tification of tlis straini, w-hIielh was isolated by
L. F. Ey ani1d C. C. C(roft of the Olio Depart-
miieilt of Healtlh durinig a disease outbreak in
AMlansfield, Olio, in Juily 1949. In tlis out-
break, 9 infaints (lied anid 172 of the estimntated
468 residents in ani area of substandard h1oim1es
gave a hiistory of beinig ill. Ewviinr lhas said
also that the MINanchlester variety lhas beeni iso-
lated ini Louisiana, ancd W1r. NT. Fergrusoni of time
Mlicltigan Departmnenit of Ilealtlh lhas reported
idlelltificatioll of the str-aini ii hlis State.
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Dr. W. H. Ewintg of the International Shigella
Center, Atlanta, Ga., confirmed the identification
of 98 Shigella flexneri 6 isolations (5 Manchester
and 3 Boyd 88) and 22 other Shigella isolations
reported in this paper.

TI1e Alnclhester variety is one of tlhree pres-
ently know-n biotypes of S. flexneri 6. In 1925
Clayton aind Warreni isolated the first biotype
fromn the feces of a girl sufferinig froni diarrhea
ini Ne-ewcastle, Englanid (1). Later, these work-
ers obtainied simiilalr organismis during a small
epidemic of diarrhea in a chlildren's lhome (2).
Tlle miiannitol negative, aerogenic bacillus de-
scribed by tlhemii, subsequiently named the New-
castle dysenitery bacillus, was serologically re-
lated to otlier S. flexneii serotypes. Hardy
and otlhers (3) lhave reported that the New-
castle variety is the cause of acute diarrheal
disease in Englanid, Iidia, Africa, anid Soutlh
.America.

Ini 1933 Dowvnie, Wade, aind Young (4) de-
scribe(d organiisms wllicll they isolated from five
diarrlheal cases inear Manchlester, Englaind, and
fromii a miild case of dyseniter-y ini a Nigeriani
laboratory worker. These organisms were
serologically identical witlh the Newcastle ba-
cillus, but differed bioclhemiiically ini tlheir ability
to fermenit miiainnitol aerogeniically. They be-
came knowni as the AManelhester variety of S.
fleexnedi 6.

A. tlird biot,vpe, w-Nhich lhas been designiated
the Boycd 88 strain, was first reported fromn
India iyv BOyd (5, 6). The orgainisnms lhe de-
scribed were aerogeniic, fermented mniinaiitol,
anid were serologically idcentical to the New-
castle dysenitery bacilluis. The patlhogeniicity
ai-id recovery of the Boy( 88 biotype lhave been
reported throughout the world.

Scott (7) lhas showni. that the bacilli of Boyd
88, Anichlester, aiid \Newcastle are all serologi-
callv i(denitical.

Material and Method

Onie phase of the diarrheal disease studies in
the coal, mining regeioni of easterni Kentucky is
the collectioni ealelh miioutlh of rectal swab speci-
mieiis fromii niormical preschool clildreni in se-
lected mningiiii, cai11ps anId rural p)o1pulat ions.
Specimiienis are obtainied at the lhomes in the
mannier described by Hardy anid AWatt (8), by
inserting a sterile cottonl swab into the rec-
tuln. Iimlne(liately after witlh(lirawal fronm the
rectum the swab is uised to str-eak a Sihigella-
Salmonella (Difco) agar plate anid is tlheni
placed in a tuibe of tetratlhioniate brotlh. The
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inoculated plates are subsequently incubated at
370 C. in the laboratory, and typical colonies
are picked to triple sugar iron (TSI) agar at
24 and 48 hours. The swab in tetrathionate
broth is incubated at 370 C. for 24 hours and
then streaked on brilliant green agar plates,
wlhiclh are then incubated. Colonies typical of
&admanella are picked to TSI agar at 24 and 48
hours. Biochemical and serologic examina-
tionis of organisms suspected of being Shigella
or Salmonella are performed as described by
Ed-wards and Ewinig (9).

Results

During a 20-monith period, September 1954
throughi April 1956, Shigella organiisms were
isolated from 272, or 3.3 percent, of 8,392 speci-
mens obtained from normal preschool childreni.
As shown in the tabulation below, the most
prevalent type encountered was S. flexneri 6,
whiclh represented 43 percent of all Shigella
isolations. Of the 118 S. flexrneri 6 isolations,
95 percent were Manchester and 5 percent were
Boyd 88 biotypes. Shigella sonnei, represent-
ing 22 percent of the total Shigella isolations,
was the second most prevalent type. Seasonal
peaks in Shigella isolations occurred in the fall
and early spring, with the proportion of the
Manchester variety to all other shigellae re-
maining fairly constant.

Nunml
isola

S. dysenteriae 2 _---- _-- ______________
S. flexneri lb____________--__________________
S. flexneri 2a _-- ____________-__-__-____
S. flexneri 3_________________________________
S. flexneri 4a _________________________
S. flexneri 6, Manchester variety_-------------
S. /lexneri 6, Boyd 88 variety __________
S. 8onnCi_ __-- ___________-- ________-_

Total________--- - - -

ber of
Wtion

7
24
26
5

33
112

6
59

_____ __ _____ _ 272

The 112 positive isolations of the Manchester
biotype were obtained from 69 children in 52
families. The organism was isolated once from
48 children, twice from 14 clhildren, 3 times
from 1 child, 4 times from 1 child, 5 times from
4 children, and 9 times from 1 child. In 12
children the organism was recovered in 2 con-
secutive months, and in 2 it was recovered for
3 and 6 successive months respectively. In

seven childreni the bacillus was recovered twice
with a negative culture during the intervening
montlh. From 4 children a second recovery oc-
curred after 2 negative monthly cultures, and
from 1 child a second isolation was obtainied
after 3 successive negative cultures.

Discussion

In view of the few reports of the occurrenice
of the Manchester biotype in the United States,
the higlh prevalence of the organiism in normal
populations in Kentucky is striking. The find-
inigs may be of particular significance to epi-
demiological and laboratory workers. It is
possible, of course, that the situation in these
somewhat isolated communities is not dupli-
cated elsewhere, but it is also possible that the
organism is actually more widespread in this
country than the paucity of reports would
indicate.
Biochemical reactions of the Manchester ba-

cillus are atypical in comparison with the re-
actions of the other shigellae in that they fer-
ment glucose and mannitol with the production
of gas. The Manchester biotypes encountered
were nonmotile and did not utilize citrate, pro-
duce indol, or hydrolize urea. Lactose, adoni-
tol, and salicin fermentations were negative.
The organism consistently fermented glucose
and mannitol, with production of gas in both
carbohydrates. Glucose fermentation is of
particular significance to diagnostic laboratory
workers since reactions in TSI agar have been
used as one of the principal biochemical screen-
ing tests in enteric bacteriology. Gas is
formed by the Manchester bacillus in TSI and
Kliger's agar slants in small to moderate
amounts frequently sufficient to rupture the
media. Therefore, cultures showing an alka-
line slant and acid butt witlh gas should not
only be considered as possible "paracolons" or
non-H2S-producing salmonellae, but also
should be clhecked as this biotype of S. flexneri
6. The Boyd 88, the Manclhester, and the New-
castle biotypes cannot be differentiated by sero-
logic tests with absorbed antiserums since they
are serologically identical. Final identifica-
tion and differentiation of the biotype is de-
pendent upon both biochemical reactions and
slide agglutination with absorbed antiserums.
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Of the 21 children in this study with more
than one infection, approximately one-half
were members of families in which their pre-
school siblings became infected, thereby pro-
viding ample opportunity for intrafamilial re-
infection. For example, MI. C. and E. C. are
2- anid 9-year-old sister and brother. M. C. was
AManelhester positive on specimens taken in
July, November, and December 1955, and again
in AMarclh anid April 1956. E. C. was positive
in August, September, and October 1955, and
again in February and Alarch 1956. Since the
Manichlester bacillus was found only once in 70
percent of the children infected ancd since there
was ample opportunity for reinfection in clhil-
dren lhavinig infectiouis for consecutive months,
the duration of infection presumably averaged
about 1 month. This period is consistent with
previous observations by Watt and hiis co-
workers (10) on the duration of the carrier
state for the S. fetxnei,i group.

Summary

Two biotypes of Shigella fexneri 6 lhave
been isolated from normal preschlool clhildren
in eastern Kientucky. Of 272 Shigella isola-
tions obtained from specimens taken Septem-
ber 1954 through April 1956, 112 (41 percent)
were Manchester bacillus and 6 (2 percent)
weere the Boyd 88 variety.

Attention is called to the atypical bioclhemi-
cal reactions of the Mancllester bacillus in com-
parisoniwith otlher Shigella and to the possibil-
ity that this biotype is more widespread in this
country tlhan is currently believed.

Tlie average duration of tlhe carrier state ap-
pears to be approximately 1 monitlh, wlhichl is

comparable to duration of infection of other S.
7fexneri types.
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