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A PRELIMINARY REPORT ON THLE
FECAL MICROFLORA OF HEALTHY
ADULTS

Rakhshanda Bogar and Amitul Hafiz

Alwiract

OQuantitative  bacreriological  methods
were need  to evaluate the sumbers and
kinds of acrobic and anacrobic feeal micro-
orgamsms i 2§ healthy  adults, OF the
eultivahle Mora anaerobes outnumbered the
acrobic flora by 1 w I logs. L. coli was the
predominant acrobe.  Threct  microscope
counts were higher than eounts obtuincd
by culture, The different groups of organisms
were arranged in high, intermediate and
low count categories. Towl amacrobes, Total
acrahes, Coliforms Veillonella, Streptococc
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were placed in the lugh count group, while
Lactobacilli, Staphylococei and Yeasts were
placed in the intermediate  connt gronp.
Mo significant difference between males
amd females for cach group of organisms
wis observed. Direct mucroscopic examina-
ti"ﬂl Urlltl CHICY :i.l.l:l'il- l.I 1'% !}It’ﬂ'l,."“l.l' uf imittb
i more than half of the subjects stadied.

Introduction

The inllucnce of the balance of normal
flora of the intestimal tract on health and weil
being of the host 15 well documented (Gall
1970). A grear many different bacerial species
are present an the inrestinal tract of man. They
have been reported to affcet the natural resise-
ance ol the host (Zubreycki and  Spaulding,
1962). Suppression ol certam  components  of
th: mor il ilara IJ-_'I' ill.“l'lllri.l:'-.'-\."l JIEEL!L'iIhUh SLUSGL =
tibity to entene pathogens such as Salmonetla
(Miller and Hohnhofl, 1961) and Shigella {Freter
1956). Dwug susceprible  micro-organisms  are
replaced by drug  resistant ones  partienlarly
Staphylococa, Protews, Piscudomonas and Yeasts.
atudies conducted by Dubos et al. (1963 ) mdica-
ted that almaost sll the components of the normal
Mora can exert pathogenic effects unider certain
condlitions.  Sympooms suggestive of vitamin B
deficiency also appear a3 a result of the distur-
bance n the mtestinal flora, The intestinal flora
have als been implicated m the metabolism of
'.-tll.l'iml:ll.'l.. EIUI BRIEFRRLS -|IIHJ: hiEHIItIHI {(}llmhllllilil.

19653,

The present ievestigation deals with the
quanttative data on the organmisme  present in
normal feces of 23 healthy aduolts .m(.r the pre-
sence of parasites as revealed by direct micro-
Ronpas examuination,

Tuble 1: Selecuivwe Media aml Merhods of Incubadons
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Owrect Hlvwinetiaiion uf Feves! »

Peval specimens were emulsifiéd i iodine
amil wet preparations weree examined under the
microscope for ova und eyat,

Caaltray darhaals

Each fecal sample was stadied in the fol-
lowing manner. (ne gram ol leces was Il:t;lrr.u.;gill:.'
mixed m 9 ml sterile sahine and senal ten fold
dilutions were carried out upto a concentration uf
10-* wmyml. From appropriate dilutions 0.1 ml
samples were spread on rhe surface of 4" agar
plates, The medias vsed are histed in table |
with the perid and tnmﬂ:mum of mcubation
mentioned against cach. After 24 hours incuba-
teem, colomies were counted on each plae with
the help of a calony counter

Forad Mroroscopie Coati @

An appropriate difution of fecal material
was muxed wath D 1%5 congo red solution and
bactenia were counted wn WHC counting clunber
and the number calculated amd maluphed by
dilution factor to obtin counts per grom ol
feces.

J‘I‘:F"‘";I;!—llff;;ﬂ'n P."'H‘i-'-l'i'lrﬂF'.l."J s

Representative  colonies  were  picked  up
from dafferent med and subcultured on slants
of Tripncase Soy agar to get the isolates in
pure cultures. The organisms were identified on
the basis of colonial morphology o0 selecrive
media, cellular morphology, gram staiming and
mechemical reactions,  Micro-organisms ident)-
hed on the above grounds were toral anasrobes,
total acmbes, Soepwooeen, Lactolseill, Coli-
torms, Newssera, Vellonella, Staphvlococe: and
Yeasts:

Urgpimigms Nedeotad Medium Jrcrbation Iy ﬂ‘:‘;
Fhiledion
{~dexr 10)
Tatal Anssrobes Tevpticase Soy Agar 539, cheep  379C 24 hours Anacrobic 8% 10
hlcod
Total Aerobes i, Plate count mvediin ITC—M hours Aerobic 6, 7, 8,9
Streplosu Blood 377C—24 hours Acrobic 6,7, 8,9
Melsseria Muller Hinton Agar 37C—48 hours Aerobie 1,43
Veillonella rgtmiﬁk U Medinm (Rogosa, §7*U—48 hours Anacrobic 56,78
Lacrobacilli 'ERIEF‘}“ S.L Agar (Rogosa et al.,  37%0—72 hoors Aembic 4, 5.6,7
Coliforms Mae( 379024 houre Asrobic 6, 7, 5,0
Staphylocoec Stephylococc medium 110 3790 48 hours Acrobic 3,134,5
Yeaats Sabourand's dextrose Agar 26°C—T2 hours Acrubic L2, 3+
Materal and Methods Kesults

samples of feces were collected in clean
hard paper recepracles from 23 healthy indnaduals
berween 20 w0 30 years of age. No anubotics
or other drugs were administered during  the
perid of study,

Table I shows a comparson of the total
microseopic and viable counts of feeal micro-
flora. ‘Trypricase Soy agar (with 3% sheep
bluod) incubated anacrobicilly yielded the highest
viable counts and averaged 3. 8 x 100 organsme.



. P, M. A, Marcu 199

Aorobig count averaged 0.3 x 10 while the
total mucroscomc count had a mean count of
181 x 10 per gram of feces. The mean ntal
microscapic count was almost 50 times higher
than the mean tofal anacrobic and acrobic counts.

Table 11: Total Bl e wnl Vialle Count Mg Gram
Feces
Total Total Frabie
Kamples Microscopic Amaerobic Cotns
il Avrobes
(me 1000z} (m v 10W0 g} (= HOLOpm)
1. 450 % 6
. 1] 12.0 -M
3, [1] 59.0 -2h
4. 1] 2. A5 15.2
5. i 5.0 10,0
h 100 62,0 TS
7. 25k i, 245 A2
8, 124 150 i .
9, 192 0,54 4
14, i%a .70 ek
11. G 12.5 L
12, 224 NS JAGT
Mean I%L.17 a.8 |
Sstamiland

Pheviation 108 75 48 K 5.2

Liband:k

W R S e, Nk E i e

v ]
iy | pE—— P =

Uela v e Eema |
—m —— —
i B =T |
'l=r| | 1 ']

— C— e —

st —— |

L} L] L ¥ L L] L ] ¥ L | "N W L]

e i g

Ll Il L Sl ISP P RS W L S e P

fecal samples were placed imwo high, inter-
medliate and Jow count categories according 1o
their mean tal viable coumts. This i shown in
table 1V. Results of direct microscopic counts
for the cyst and ova of parasites are shown n
table V. Out of 23 fecal samples entamocha coli
which 15 supposed to be the normal inhabitant

T:.!.rlt 11, Dxistribution nfﬂlnnru in E-lmplﬂ of Freshly Voided Feces

S Es———

VIABLE QOUNT PER GRAM

e
lyravarme Fiakis

i F 1 3 4 5 L] 7 ] ] 1] 11 12 Coow S.D
0 10w 10 10 W W W W W W0 10 10 (gl (gl

Toul Anerob (23} @ — — = = @_— —_— = = = 4 6 11 2 1.0 1.0
Tn'lll 4‘.:ruh-u lﬂl - = e -— —_— = ' 4 ] 1 i —_ 8.7 1.0
— - - - | i b i 5 1 o 9.1 1.2

HJ —_— = - — — . | q 5 4 | = 1.9 1.0

—_— i — -— — F ] “es 1 5 12 3 1.9 1.3

‘-.unh-,hmmiiu S pcctyre i 1 T AT A e el e e i
i 1 A — 5 E.] K] | —_ -— — - — 6.0 1.4

hnm 73y N —- = = — = — = == = - — —_ =

" Wigaros in pasesthests indicate St momber of Secal samplos testerd

Table 111 shows ke disuibution of micro-
argamsms 0 feces.  Anaerobes  outnumbered
the acrobic flora by | o 2 logs, Among the
m-.lnu.l.u.li micro-oranisms of the aerobic ﬂ[ll‘l

Coliforms and  Streptocecrs were  present  in
higher smaibers, while the other micro-organiams
sich as Lactobacilly, Staphvlococei and Yeast
were present in lower numbers. Among the
anacrobic fora Vellonelly was prescot m all the
specimens and i high numbers,

Fag | tllustratzs the lecal micrnbal cnmms
i Jmﬁhy adulis. The length of the blocks
represent the range an 959, confidence limits
and the vertical lines represent the mean,

T mean counts of varivus groups of micro-
organisms  and their standard  deviations  are
shaown i fig 2. The high standard deviations for
most of the groups reflect the varabilicy of
*:.:II!'IﬂP!H for  individual groups of  organisms,

Diflerent groups of organisms recovered from

of mtcstinal tract was present in ten cases while
Cnardha was present in four cases. Ascarias

lumbricoides and Hymenolipis nana were seen in

one subjoct cach,
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Tatle 1V: \'--.mhul tuunl uhr.-.:uin m Feoes

Cadsgorass -l’!q‘.lmm: Meaw
Cletamit
H.lul't Count Group Total Anaciotes B,
fin x 10% gm)
Total Aerobes 5.0
Laobifnem l.3
Veilbonedla L |
S plocoeen (| 1
Intermeduie Counl group  Laciohsalh .0
(n x 10%gm) Staphybococe 10.0
¥vam 0.5
Low Lownt -

(nx Iﬂ"rpi}“

Table Vo Uk Dhstributms of Pamsites m 23 Sampdes of
Feces

: .;".luu'l'ﬂ =3 =4 ..'-"l':;f.li#'ﬂrl.i r-i.l‘#
Entamocha histolyica 3
Entaniwgla coli (1]
Cimrilia laumiilia 4
Ascarts lumbiricoddey 1
Hymenelipis nana r!:

Megative loe profoeng or hL|I‘l1.1II.th

L —

Driscussion

i,hulllt.u'nn; as well as |.|“,|n||l,.|l.'|u: stuclics
were used for cstimatiny of normal  ocrabaal
Mora of feees, Total viable counts foe Teees were
found o e muoch less than the ol microscopic
eownt, This was prohably hecause I'flulu.t':lLlL
growth conditions Tor all the weganisms  weie
not present, Moreover using direct microscopic
vount dead as well as viable bacteria are counted,
Another reaaon for this, as alw sugrested by
Kichardson and Jones (1958), may be  tha
direct counting  iwludes cach vrganism of a
cham or cluster whereas i u:lhln: count  the
feital chan oe lenr s nantlesied as mﬂh FITA I
wluﬂ.:. and therelore 15 counmed a voe g .J.I.I]Eill.l
According to Richardson and Jones (1958) the
Irue iuTulatiml of havtera probably les somz-
where Detween salues abiained by the twa
methods ol connting

ITee mycan mucroscopie count was 181 « (U0
oiganisie per gram of ecss oo tus study as
compared to 4.1 % 10" per gram for ttal
viable counts, e, 30 tmes more (Table 113,
The mean microscopic count reported by Houte
and Civbbors (1966) wax 3, 16 x 104 per gram
of lewes as Comiparead we e viable count which
was 0,85 x 0" organisms per gram thereby
geting W times decrease in total viable couns
Anacrobes predommated the fecal flora o all
the 23 fecal samples. Thes confirms the observa-
tion ol carhicr avestigaons (Houte and Gibbons,

19040,

Various groups of bacteria were recovered
from the feces of normal persons. These included
total acrobes, Steprrcuc, Yeillunells, and Coli-

J. B MoA Mancn 1979

borms. Otaer types such as lactobacilli, staphy-
bt and yeasts were present in decreased
numbers, ﬁmrlm? the aemlbae flora predqmumm:q
ol streptocoeet i the fecal samples was observed.
Stmualar findings were reported by Houre andl
Ciibhons  (1966), Coliforms  were  conastently
present i hagh nuwmbers among the tecal samples.
velllonella was obrained  frequently  m eces,
and was isolated 1n high counts. Sinulac Gudings
were reporied by Cregan and Hayward (1953)
and Hisnop and Allock (1960) while Snuth and
Crabb (1901 ) found st waly i one oute of owelve
lecal samples studicd, Lactobacilli were solated
from 18 out of 23 individuals and in inter-
mediate  count range, This 8 in conlirmaton
with Levison and Kaye {19649). Staphylocoeei
were solated in 20 out of 23 subpects examined,
Similar hodings were reported by Smith and
Crabb (1961). Yeasts i leces were solated
0% wvi the samples examined. Levison and
Kaye (1969) reported ot o be present i 407,
ol the speamwens, Drasar ¢t al. (1909) roonvered
Mveisseria o feces in lower numbers, bul it was
et recovered Trom any ol the feval Hun‘nplcu 1
the present study,

Ditferent groups of organisms arranged
variows categorics, b.e. high, intermediate and
low count groups indicated that total ancrobes,
total acrobes, Sucplocoes, Coliform, Veillonella
were present in high count group. Other or-
ganisms  such  as  Lactobacuih,  Staphylococa
and Yeasts were present in intermediate LU,
Similar studies were pecformed by Deasar et al.
{1969) in England apd Dhat et al. {1972) in India.

Independent trest was caleulated (or cach
group ol ongnisms in males and  females
(Tahle V1) These calenlanons  conhrm  the
hypothesis that no significant difference custs
between the two sexes for the microtiora studied,

Table VI Difleienee 1o Meavobial Counds Beiowen Males
wnd  Femmles (T, west) fur FPeoes

Mol Wema  Sranddrd
(rroups Sex qauci Dcuatim ".um.ﬁﬂn-'t

lrﬂl Amserobes M JI 10 47 l] '?EI l"-rﬂ.ﬂi
F 15 11.18 1.03

Taial Aerphea M &8 947 0.8 ==, 05
F 15 9.63 1.1%

Carliderrm 1] B A8 077 P03
F 1 .18 1.4%

Slreplodou L S S 107 P=0.05
15 E%% L0l

Wellanella M 8 H.5 0. &4 Pa=db 115
I’ 5 00 .63

Lsciobacily Al 5 6, 20 .44 P=0D.05
F 13 T 1.9

Staphy bococci M 7 59 1.3  Pe=D.05
Foo1) 000 1.6 _

Teas1s Y| 3 5,52 49k Py 14
& W +.34 1.4

Parasites were found in the feces of 15 out
of 23 of the subpccts astudied, Saiumioeba (wlf
was present in 10 out of 23 subjects, Some
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mdividuals barboured buth Letemocks cofi and
Fatamocha dnstalytica. (iardia was found either
alone or in comhbination with either of the
two parasites mentioned. Aicaries fmbricoider
and Hymenolipis nama were recovered  from
2 vut of the 23 subjects studicd. Prevalence of
parasites was also reported by vanous other
workers, Shrivastav et al. (1953) performed a
survey on the incidence of Extamesss Qistolpnics
i healthy adules in the population of Bombay
and found 20.3% positive for this parasite,
Amin ot al. {1962) reported 10,39 positive
tor &, hidelytica, Kuntz et al, (1958) reported
% mllﬂ: for L. dinelrine, 209 he E. ooli
:nr'l oL for Giardia. Accanas were prcscn[ mn
5295 of cases, H. nana were present n 8% of
cases, The samples tive tor both protozoa
aed helmimth were 169, while in the present

study the samples negutive [ parasites were
R, i.e. 349,
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