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Clostridium difficile in the normal adult faecal flora 

V. O . R O T I M I A N D D . A K I N D U T I R E 
Department of Medical Microbiology and Parasitology, College of Medicine, f'Mli 1200.1, Lagos. Nigeria 

S u m m a r y 

O n e h u n d r e d a n d s e v e n t y - s e v e n ou t of 324 
rout ine n o n - d i a r r h o c a l f aeca l s p e c i m e n s in-
ves t iga ted fo r t h e p r e s e n c e of Clostridium 
difficile w e r e c u l t u r e - p o s i t i v e . T w e l v e of the 
faecal s p e c i m e n s o b t a i n e d f r o m thir ty-s ix 
n o r m a l h e a l t h y v o l u n t e e r s y i e lded CI. difficile 
pr io r t o ora l a d m i n i s t r a t i o n of c l i ndamyc in . 
T h e r e a f t e r all t h e v o l u n t e e r s e x c r e t e d t h e 
o r g a n i s m f r o m t h e s e c o n d d a y t o the f i f th day 
d u r i n g c l i n d a m y c i n a d m i n i s t r a t i o n . T h r e e 
m o n t h s a f t e r s t o p p a g e of o ra l c l i ndamyc in 
s ix teen of t h e th i r ty-s ix v o l u n t e e r s still e x c r e t e d 
CI. difficile. P e a k o r t r o u g h s e r u m levels of 
c l indamyc in h a d n o r e l a t i o n s h i p wi th t h e 
dens i ty of g r o w t h . N o n e of t h e v o l u n t e e r s 
d e v e l o p e d a n y CI. difficile a s s o c i a t e d d i seases . 

R e s u m e 

D e s 324 p r d l e v e m e n t s h a b i t u c l s d ' e x c r e m e n t s 
(sans d i a r r h e c ) d a n s l e sque l s on c h e r c h a i t 
Clostridium difficile, c en t s o i x a n t e d ix-sep t 
ava icn t u n e c u l t u r e pos i t i ve . A v a n t 
( ' admin i s t r a t i on o r a l e d e c l i n d a m y c i n , CI. d i f f i -
cile e ta i t t r o u v e d a n s d o u z e d e s p r e l e v e m e n t s . 
o b t e n u s d e t r en t e - s ix v o l o n t a i r e s e n b o n n e 
santcv D u d e u x i e m e a u c i n q u i e m e j o u r s u i v a n t . 
p e n d a n t ( ' a d m i n i s t r a t i o n d e c l i n d a m y c i n , tous 
les v o l o n t a i r e s o n t e x c r e t e I ' o r g a n i s m e d e l eur 
co rps . T r o i s m o i s a p r e s , l o r s q u e t o u t e admin i s -
t ra t ion de c l i n d a m y c i n avai t c c s s e . se ize d e s 
t rente-s ix v o l o n t a i r e s c o n t i n u a i e n t d ' e x c r e t e r 
CI. difficile. L e n i v e a u m a x i m u m ou m i n i m u m 
du s e r u m d a n s le c l i n d a m y c i n n ' ava i t a u c u n 
r appor t a v e c la d e n s i t e d e c ro i s s ance . L e s 
vo lon ta i r e s n ' o n t d e v e l o p p e a u c u n e m a l a d i e 
associee a v e c CI. difficile. 

In t roduc t ion 

T h e role p l a y e d by Clostridium difficile in a 
wide r ange of in tes t ina l p r o b l e m s f r o m m e r e 

car r ie r ex is tence to p s e u d o - m e m b r a n o u s col i t is 
( P M C ) and an t ib io t ic -assoc ia ted d i a r r h o e a is 
well es tab l i shed ( L a r s o n & Pr i ce , 1977; Bar t l e t t 
et al.. 1978a, b ; G e o r g e , S y m o n d s & 
D i m o c k . 1978; L a r s o n el al.. 1978; G e o r g e et 
al.. 1978; Ba r t l e t t , 1979). Pract ical ly any an t i -
b io t ic can cause P M C but c l i n d a m y c i n a n d 
l incomycin a r e the c o m m o n an t ib io t ics impli -
c a t e d in the d i sease (Bar t l e t t et at., 1978; 
Bar t l e t t , 1981; Bor r ie l lo & L a r s o n , 1981; 
B o t t o n , Sher r i f & R e a d , 1980). T h e causa l 
o r g a n i s m , CI. difficile, is an e s t a b l i s h e d m e m -
b e r of t h e n e o n a t a l gu t f lora bu t not of adu l t gut 
f lora ( L a r s o n et al., 1978; G e o r g e et al.. 1978; 
Rot imi & D u e r d e n , 1981). Clostridium s pp . a r c 
r e p o r t e d to be m o r e p r o m i n e n t a s m e m b e r s of 
t h e gut f lora t h a n the Bacteroidcs s p p . in 
A f r i c a n s w h o a r e o n p r e d o m i n a n t l y c a r b o -
h y d r a t e a n d f i b r o u s d i e t s ( D r a s a r et al., 1973). 
Th i s s tudy was u n d e r t a k e n to inves t iga te the 
o c c u r r e n c e of CI. difficile in r o u t i n e n o n -
d i a r r h o e a l s tool s p e c i m e n s to p r o v i d e b a s e l i n e 
d a t a fo r its i nvo lvemen t in d i a r r h o e a l d i s e a s e s 
in A f r i c a n s . S p e c i m e n s o b t a i n e d , a f t e r o ra l 
d o s e s of c l i ndamyc in , f r o m h e a l t h y n o r m a l 
adul t N ige r i ans , w e r e a l so s t u d i e d fo r c o m p a r i -
son . 

M a t e r i a l s a n d m e t h o d s 

Specimens 

U n s e l e c t e d c o n s e c u t i v e 324 faeca l s p e c i m e n s 
s u b m i t t e d to o u r hosp i ta l r o u t i n e pa ra s i t o logy 
l a b o r a t o r y , a s single s p e c i m e n s , f r o m adu l t 
N i g e r i a n s a g e d 15-62 y e a r s w e r e e x a m i n e d . 
T h e i r r e c o r d s s h o w e d n o p r e v i o u s c o m p l a i n t s of 
d i a r r h o e a in t h e last 6 m o n t h s . A n o t h e r se t of 
s tool s p e c i m e n s w e r e o b t a i n e d f r o m thir ty-s ix 
h e a l t h y , n o r m a l adu l t N ige r i an v o l u n t e e r s a g e d 
24—H yea r s , wi th n o p r e v i o u s h i s to ry of r ecen t 
an t ib io t i c i n t a k e o r e p i s o d e s of d i a r r h o e a . 
Thi r ty-s ix se t s of f aeca l s p e c i m e n s w e r e 
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74 V. (). R<mmi ami P. Akindutire 

collected daily from these volunteers for 5 days 
after oral doses of 150 mg clindamycin sulphate 
were given every 6 h for 5 days. Thirty-six sets 
of prc-dosc and post-dose stool specimens were 
also collected a day before the start of 
clindamycin administration and on fifth, tenth, 
twentieth days and 3 months after stopping the 
clindamycin dose. 

Culture 

One gram of stool specimens was mixed with 
9 ml of glycerol infusion broth and one loopful 
(2 mm) was cultured onto a set of two selective 
media; cycloserine, cefoxitin, fructose, blood 
agar (CCFA; George et al.. 1979) and. a 
modification of CCFA. cefoxitin, neomycin, 
fructose. blood agar (CNFA) developed as a 
substitute for primary isolation of CI. difficile. 
Each specimen was inoculated and streaked 
onto the media by i standard method that 
allowed semi-quantitative assessment of the 
density of growth on an arbitrary scale of 1 *-5 4 

(Rotimi & Dueiden, 1981). The culture plates 
were incubated anaerobieally at 37°C for 58 h 
using the anaerobic generating kit system 
(Oxoid) 

Yellow colonics on CCFA and CNFA 
resembling CI. difficile were picked and sub-
cultured onto fresh neomycin blood agar and 
incubated at 37°C for another 48 h. Colonial 
morphology, smell. Gram-stain appearance and 
yellowish green fluorescence on HA under u.v. 
light were used for the identification of isolates. 

Clindamycin serum assay 

About 10 ml of venous blood were collected 
from each of the thirty-six volunteers on the 
first and fifth days, approximately 5 min before 
the next dose and 45 min after the last dose, to 
determine the trough and peak clindamycin 
serum levels on each day. These levels were 
determined by standard methods (Reeves et al.. 
1978). 

Adverse reaction 

Adverse side effects were watched out for in all 
the volunteers who were given clindamycin. 
Assessment of side effects included monitoring 

skin rash a n d d e v e l o p m e n t of d i a r rhoea , which 
was de f ined as loose b o w e l mo t ions in excess of 
four t imes a day . T h e p r e s e n c e of cvtotoxin 
p roduced by CI. difficile was not investigated 
because of technical d i f f icul t ies . 

Analysis of data 

Studen t ' s /-test was u sed to ana lyse some of the 
results statistically. 

Results 

O n e h u n d r e d and seven ty - seven ( 5 5 % ) of the 
324 rout ine faecal s p e c i m e n s y ie lded culture of 
CI. difficile with light t o m o d e r a t e growths 
( T - 3 4 ) . Both C C F A a n d C N F A yielded the 
same n u m b e r of pos i t ive cu l tu res . In all. 
specimens f rom 178 m a l e s and 146 females were 
analysed. Eighty-seven ( 4 8 % ) of the 178 male 
specimens yielded CI. difficile whi le ninety 
(62%) of the 146 f e m a l e s p e c i m e n s were 
positive ( / ' < 0 .05) ( see T a b l e 1). T h e highest 
number of excre te r s we re in t h e 2 1 - 3 0 years age 
group. 

Analysis of the s p e c i m e n s o b t a i n e d from 
the thirty-six vo lun tee r s s h o w e d that twelve 
(33 .3%) were co lon ized by t h e CI. difficile prior 
to adminis t ra t ion of c l indamycin ( T a b l e 2). By 
the second day all of the thir ty-six volunteers 
were culture-posit ive and r e m a i n e d so until 
after day 5. O n the f i f th , t en th a n d twentieth 
days af ter s topping the c l indamycin , sixteen, 
twenty-one and twen ty - two volunteers , 
respectively, b e c a m e cu l tu re -nega t ive . The 
remaining four t een pa t i en t s , including the 
original twelve pa t ien ts , w e r e still culture-
positive a f t e r 3 m o n t h s of s topp ing the 
clindamycin adminis t ra t ion . 

The range ( m e a n ) t rough and p e a k clinda-
mycin serum levels were 0 .45 -2 .9 (1.22) ug/ 
ml and 3 .8-5 .9 (4.92) on day 1. and 
1.1-2.8 (1.23) and 3 .8 -6 .4 (4.80) pg/ml on 
day 5, respectively (Table 3) . 

The semi-quanti tat ive assessment of the 
density of growth of bacterial cu l ture f rom the 
specimens obtained f rom the vo lun tee r s p e r day 
showed that the mean score on day 1 was 
2.0+ (range l + - 3 + ) on day 2, th rough days 3. 
and 4 to day 5, the mean scores were 2 . 8 4 

(range l + - 3 + ) , 2.8+ ( range l * - 3 + ) . 2.7* 
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CI. difficile in the facial flora 

Tahle I. Colonization of adult gut by CI. difficile in different age groups 

Fuccal specimens 

Number cultured Number ("/„) positive 

Total male 176 87 (48) 
Total female 14ft 90 (62) 

Age groups (years) 
15-20 134 57 (43) 
21-30 99 84 (85) 
31-40 50 23 (46) 
41-50 14 10 (37) 
> 5 0 14 3 (21) 
Total 324 177 (55) 

Tahle 2. Isolation of CI. difficile from healthy-
volunteers after oral clindamycin 

No of patients with culture-
positive specimens 

Duration of therapy (n = 36) 

Pre-dose 12 
Day I IS 
Day 2 36 
Day 3 36 
Day 4 36 
Day 5 36 

Post-cessation 
Day 5 20 
Day 10 15 
Day 20 14 
3 months after 14' 

' Included the original twelve pre-dose positives. 

Table 3. Clindamycin serum levels of the volunteers 

Clindamycin levels (pg/ml) 

Trough Peak 
Time of 
measurement range mean range mean 

Pre-dose 0 0 0 0 
Day I 0.45-2.9 1.22 3.8-5.9 4.92 
Day 5 1.1-2.8 1.23 3.8-6.4 4.81 
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76 V. (). liotimi and / ) . Akindutire 

( r a n g e l + - 3 + ) a n d 2 . 8 + ( l + - 3 + ) , respec-
t ively. T h e r e w a s n o p a r t i c u l a r r e l a t i onsh ip 
b e t w e e n t h e c l i ndamyc in s e r u m levels a n d the 
dens i t y of g r o w t h . 

N o n e of t h e thir ty-six v o l u n t e e r s d e v e l o p e d 
a n y o b j e c t i v e l y m e a s u r a b l e s ide e f fec t a f t e r 
a d m i n i s t r a t i o n of t h e c l i ndamyc in . N o d ia r -
r h o e a o r P M C w a s o b s e r v e d . 

Discussion 

T h e resu l t s o f this s t u d y a m p l y d e m o n s t r a t e the 
c o m m o n o c c u r r e n c e of CI. difficile in t h e faeca l 
s p e c i m e n s of adu l t N ige r i ans . T h e CI. difficile 
i so la t ion r a t e of 5 5 % in r o u t i n e s p e c i m e n s a n d 
I(M)% in s p e c i m e n s a f t e r c l i n d a m y c i n admin i s -
t r a t i o n s h o w e d tha t the o r g a n i s m is a ve ry 
c o m m o n m e m b e r of the adu l t gut f lo ra . Th i s is 
in s h a r p c o n t r a s t t o t h e f ind ings of o t h e r 
w o r k e r s o n i ts c o n t r i b u t i o n to t h e n o r m a l f lora 
of t h e gu t of adu l t C a u c a s i a n s in E u r o p e a n d 
A m e r i c a ( D r a s a r el al.. 1973; N a s h et al.. 1982). 
N o p a t i e n t in t h e ' r o u t i n e ' g r o u p h a d s y m p t o m s 
s u g g e s t i v e of CI. difficile i n f ec t i on a n d n o n e of 
t h e v o l u n t e e r s h a d t a k e n any an t ib io t i c s p r io r to 
t h e s t u d y . B o t h t h e initial i so la t ion of CI. 
difficile in 3 3 % of the thir ty-s ix adu l t v o l u n t e e r s 
( p r c - d o s e ) a n d t h e i so la t ion r a t e of 100% o n t h e 
s e c o n d d a y a f t e r c l i n d a m y c i n a d m i n i s t r a t i o n 
w e r e r e m a r k a b l y h igh . T h i s c o n t r a s t s wi th t h e 
g e n e r a l be l ief t ha t this o r g a n i s m is not a 
c o m m o n f lo ra of g a s t r o i n t e s t i n a l t rac t of a d u l t s 
( B o t t o n et al., 1980; R o t i m i & D u e r d e n . 1981; 
N a s h et al., 1982). 

In th i s s t u d y the m a j o r i t y of the c o l o n i z e d 
s u b j e c t s ( 8 5 % ) w e r e in t h e age g r o u p 2 1 - 3 0 
y e a r s a n d m o s t of t h e m w e r e f e m a l e s . T h e 
s i g n i f i c a n c e of this f i nd ing is no t ve ry c l ea r 
e s p e c i a l l y w h e n t h e r e w a s n o c o n c o m i t a n t CI. 
difficile-associated i n f ec t i on in any of t h e m . 
T h e ro l e of CI. difficile w i t h o u t t h e p r o d u c t i o n 
of c y t o t o x i n t h e r e f o r e b e c o m e s less easi ly de -
f i n e d . U n f o r t u n a t e l y t h e p r e s e n c e of c y t o t o x i n s 
in t h e f a e c a l s p e c i m e n s w a s not i n v e s t i g a t e d d u e 
t o t e c h n i c a l d i f f i cu l t i e s . T h e h igh i so la t ion r a t e 
in v o l u n t e e r s p r i o r t o c l i n d a m y c i n a d m i n i s -
t r a t i o n f u r t h e r s u p p o r t s the r e su l t s of r o u t i n e 
s p e c i m e n i n v e s t i g a t i o n s a n d s h o w e d tha t t h e 
o r g a n i s m is i n d e e d a c o m m o n f l o r a of t h e adu l t 
g u t . T h e a n t i b o d y leve ls ( s e c r e t o r y a n d 
l i u n i o r a l ) t o CI. difficile a n d its c y t o t o x i n in 
N i g e r i a n s is c u r r e n t l y b e i n g i n v e s t i g a t e d . 

T h e r e s u l t s of t h e s t u d y o n vo lun t ee r s also 
c o n f i r m e d t h a t o r a l c l i n d a m y c i n did induce CI. 
difficile c o l o n i z a t i o n of t h e adu l t gut . The 
r e l a t i v e i n c r e a s e in t h e d e n s i t y of growth 
b e t w e e n t h e b a s e l ine s e m i - q u a n t i t a t i v e count 
a n d c o u n t s t h e r e a f t e r f o r 5 d a y s indica ted that 
t h e d r u g i n d u c e d fa i r ly h e a v y colonization, 
w h i c h w a s in l ine w i t h t h e r e p o r t of Kim et al. 
( 1 9 5 1 ) . 

It w a s n o t e w o r t h y t o f ind t h a t the scrum 
t r o u g h a n d p e a k l e v e l s of c l i n d a m y c i n in the 
v o l u n t e e r s h a d n o r e l a t i o n s h i p w i t h the density 
o f g r o w t h of CI. difficile. T h e m e a n peak level 
in o u r s t u d y w a s h i g h e r t h a n t h e r e p o r t e d mean 
p e a k l eve l in t h e A m e r i c a n s u b j e c t s (Bart le t t . 
1981) b u t w i t h o u t t h e d e v e l o p m e n t of 
p s e u d o m e m b r a n e o u s co l i t i s ( P M C ) which, of 
c o u r s e , c o n f i r m s B a r t l e t t ' s ( 1979) r epor t that 
t h e d e v e l o p m e n t of P M C h a s n o re la t ionsh ip to 
e i t h e r t h e d o s e o r s e r u m leve ls of t h e incrimin-
a t e d d r u g . 

C l i n i c a l e v a l u a t i o n of t h e C N F A medium 
w h i c h is a m o d i f i c a t i o n of t h e wel l - t es ted and 
r o u t i n e l y u s e d C C F A . by subs t i t u t i on of 
c y c l o s e r i n e w i t h h i g h c o n c e n t r a t i o n of neo-
m y c i n ( 1 0 0 n g / m l ) . s h o w e d t h a t t h e medium 
w a s j u s t a s s e n s i t i v e a s t h e C C F A for the 
p r i m a r y i s o l a t i o n of CI. difficile. Al l CI. difficile 
o n t h e C N F A m e d i u m p r o d u c e d ye l low and big 
c o l o n i e s tha t f l u o r e s c e d g o l d e n ye l low under 
t h e u . v . l igh t . T h e d e n s i t y of g r o w t h was also 
c o m p a r a b l e . S i n c e c y c l o s e r i n e is not readily 
a v a i l a b l e in o u r c o u n t r y b u t n e o m y c i n is. its 
s u b s t i t u t i o n by t h e l a t t e r s h o u l d m a k e the 
i so l a t i on of CI. difficile r e l a t ive ly easy in our 
l a b o r a t o r i e s . T h e m e d i u m s h o u l d a l so be very 
u s e f u l f o r t h e s c r e e n i n g of CI. difficile, in the 
b u s y r o u t i n e l a b o r a t o r y , fo r l a rge sca le clinical 
w o r k . 
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