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Ascaris lumbncoid.es as a vehicle of bacterial infections 
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Department of Medical Microbiology, University College Hospital. Ibadan, Nigeria 

Summary 

Investigations we re c o n d u c t e d on microf lo ra on 
the body surface a n d in te rna l o r g a n s of adul t 
Ascaris lumbricoides. T h e inves t iga t ions in-
volved examinat ion of wet faecal p r e p a r a t i o n s 
of over 100 pupi ls us ing light mic roscope . T h e 
body surface of the adul t Ascaris w o r m s was 
cultured on select ive med ia . Adu l t w o r m s w e r e 
dissected and d i f fe ren t p a r t s of the w o r m s ' gut 
were cultured fo r isolat ion of mic ro -organ i sms . 
The results of the bacter io logical examina t ion 
of the body sur face of A. lumbricoides y ie lded 
many genera of bac ter ia l o rgan isms . T h e resul ts 
from internal o r g a n s of d issected adul t Ascaris 
worm yielded varying p e r c e n t a g e s of o r g a n i s m s 
similar to those f o u n d on the su r face of the 
worm. The possibil i ty of l inking Ascaris infec-
tion with this aet io logy of pyrexia of u n k n o w n 
origins as c o m m o n l y s e e n in t ropical regions 
was discussed. 

Resume 

Des invest igations on t e t c c o n d u i t e s sur les 
microbes res idents su r la su r f ace du corps e t les 
organes in ternes de I ' adu l te Ascaris lumbri-
coides. Des invest igat ions incluent un e x a m e n 
des echanti l lons fecaux a 1'etat f ra i s n o n c o l o r s 
au microscope. Plus d e cent Aleves ont e t e ainsi 
examines. Des cu l tu res d e la su r f ace d e 
VAscaris ont £t£ d i ssequd et p lus ieurs sec t ions 
de ( ' intestine e n s e m e n c e p o u r I ' i so lement d e s 
microorganismes. La cu l tu re d e s su r faces a 
reveld plusieurs gen re s d e bac te r ie t and i s q u e 
les organes in te rnes on t revele de var iab les 
pourccntages d e s o r g a n i s m e s s imi la i res aux 
bac te r i c ide la su r face . La possibil i ty de fa i re un 
'cause-effet ' de ce t t e dt iologie d a n s la fi&vre 

'To whom correspondence should he addressed. 

d 'o r ig ine i n d d t e r m i n c e c o m m c le voyant d a n s 
les regions t ropica les a 6lc d i scu tce . 

In t roduc t ion 

Organ i sms including m a n y bac te r i a no rmal ly 
res ident in the h u m a n bowel sho»v their a p p e a r -
a n c e over the course of a few day :\«Vi 
of a baby . Most of the b a c t e r ' t vvl»; 
no rmal f lora of the bowel a re n o n - p ^ ; h c c _ 
thei r n o r m a l habi ta t and a r e thus regar ? 
commensa l s . 

Micro-organ isms a lone d o not have the exclu-
sive ability t o colonize t h e h u m a n b o d y , but 
larger o rgan i sms , including m e m b e r s of the 
g r o u p H e l m i n t h e s a n d A r t h r o p o d a as well , 
c o m m o n l y invade and colonize va r ious t i ssues 
of m a n . T h e n e m a t o d e s a r e an especial ly 
impor t an t g r o u p because m a n y of the i r m e m -
ber s h a v e successful ly invaded and es tab l i shed 
themse lves in a lmost all t he t issues of m a n . 

A l t h o u g h bo th the mic ro -o rgan i sms and t h e 
n e m a t o d e s a re individual en t i t i es a n d they a r c 
capab le of i n d e p e n d e n t ex is tence , they all 
inhabi t a c o m m o n e n v i r o n m e n t of the gut a n d 
a re sub j ec t ed at t imes to s imi lar c i r cums tances . 
S o m e of t h e m m a y h a v e e n t e r e d in to rela-
t ionships tha t a re mutua l ly benef ic ia l , o t h e r s 
may be an tagonis t ic a n d still o t h e r s m a y jus t 
have an acc identa l associa t ion and act as 
t r anspor t agen t s . Fo r ins tance , Marke l l a n d 
K u r i t s u b o (1967) r eco rded tha t the t r o p h o z o -
ites of Entamoeba coli d o ingest Giardia infesti-
nalis a n d t h e r e b y assist in k e e p i n g d o w n thei r 
popu la t i on in the intest inal l u m e n . H u t c h i n s o n 
(1965) es tab l i shed a r e l a t ionsh ip b e t w e e n 
Neoasca r i s e g g and T o x o p l a s m a t ransmiss ion in 
which T o x o p l a s m a o rgan i sms were inco rpo-
r a t ed i n to t h e egg of Neoasca r i s w o r m inhabi t -
ing the intest inal l u m e n of in fec ted individuals . 
T h e exc i ted Ascaris lumbricoides h a s o f t e n 
been inc r imina ted as be ing a passive t r anspor t 
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S. O. Adedeji and E. ( ) Ogunha 86 

a g e n t of c o n t a m i n a t i o n of d i f f e r e n t t i s sues of 
t h e b o d y wi th p a t h o g e n i c b a c t e r i a f r o m t h e 
in tes t ina l t r a c t . 

In t h i s s t u d y , e f f o r t s h a v e b e e n m a d e t o f ind 
o u t t h e e x t e n t of i nvas ion of t h e d i f f e r e n t 
t i s sues of in tes t ina l n e m a t o d e s by m i c r o -
o r g a n i s m s i n h a b i t i n g t h e h u m a n gu t wi th a v iew 
t o d e t e r m i n i n g t h e r e l a t i o n s h i p b e t w e e n t h e s e 
m i c r o - o r g a n i s m s a n d t h e n e m a t o d e s . 

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

Six h u n d r e d a n d t w e n t y schoo l c h i l d r e n of a g e s 
b e t w e e n 8 y e a r s a n d 14 y e a r s f r o m I b a d a n 
Munic ipa l Counc i l Schoo l . O j e . I b a d a n . Niger ia 
w e r e e x a m i n e d . 'H ie s a n i t a r y c o n d i t i o n of t h e 
s c h o o l w a s v e r y p o o r a n d p r o v i d e d an exce l l en t 
e n v i r o n m e n t fo r t h e d e v e l o p m e n t of n e m a t o d e 
e g g s a n d l a r v a e . T h e r e w a s n o p i p e - b o r n e w a t e r 
in t h e s c h o o l bu t t h e r e w e r e t h r e e pit l a t r ines . 

T h e school w a s vis i ted ten d i f f e r e n t t imes 
I»etwcen t h e m o n t h s of S e p t e m b e r 1980 a n d 
J a n u a r y 1981. S too l c a r t o n s w e r e d i s t r i b u t e d to 
t h e s t u d e n t s wi th spec i f i c i n s t ruc t i ons as t o the i r 
u s e in o r d e r t o avo id c o n t a m i n a t i o n of the i r 
c o n t e n t s . AM t h - s tool s p e c i m e n s w e r e co l l ec t ed 
at 08. h o n c ich co l l ec t ion d a y f r o m t h e 

an<i w e r e t i Nught t o t h e l a b o r a t o r y a n d 
c « f r « n e o fx***- t-otl- m i c r o s c o p i c a l l y a n d 
n t - v .op'vwMy a n d wi th n o p r e s e r v a t i v e 

a o . S j J i n e p r e p a r a t i o n s of the f r e sh s too l 
v u " p i - s w<-p» e x a m i n e d wi th light m i c r o s c o p e 
j n d i.:te» i h o s p e c i m e n s w e r e e x a m i n e d by t h e 
rm-J f u t / i ' . c s u l p h a t e c o n c e n t r a t i o n m e t h o d . 
C h i l d r e n f h=»t h a r b o u r e d A. lumbricoides 
w o r m ^ w e i e d e w o r m e d wi th a b r o a d - b a s e d 
a n t h e l m i n t i c d r u g . A n t e p a r ( p i p e r a z i n e ci-
t r a t e ) . A s ingle d o s e of 120 m g p e r kg b o d y 
w e i g h t t o a m a x i m u m to ta l d o s e of 4 g 
P i p e r a z i n e c i t r a t e w a s f o u n d e f f e c t i v e f o r ex-
pe l l i ng t h e w o r m s . In 5 h , t h e w o r m s w e r e 
eas i ly d i s l o d g e d f r o m the i r pos i t i ons by m o v e -
m e n t t o t h e gu t a n d w e r e e x p e l l e d in the f aece s . 

T h e adu l t w o r m s f o u n d in the s too l speci-
m e n s w e r e w a s h e d seve ra l t i m e s in s te r i le 
d i s t i l l ed w a t e r unt i l c l e a n . W i t h the aid of a pa i r 
of s t e r i l e f o r c e p s , e a c h w o r m w a s r u b b e d o n t o 
se l ec t ive a g a r p l a t e s a n d l a te r r insed in n u t r i e n t 
b r o t h m e d i u m a n d R o b e r t s o n ' s c o o k e d m e a t 
m e d i u m to e n s u r e t h e r e c o v e r y of all b a c t e r i a 
a d h e r i n g i n t o t h e s u r f a c e of t h e w o r m . T h e 
a d u l t w o r m w a s ki l led by d i p p i n g it in ho t 
w a t e r , wh ich a l so h e l p s t o s ter i l ize t h e b o d y 

s u r f a c e of t h e w o r m a s w a s d o n e by Przjalkow-
ski (1961) . B o t h t h e m a l e a n d f e m a l e adult 
A. lumbricoides w e r e d i s s e c t e d . U s i n g a sterile 
P a s t e u r p i p e t t e wi th r u b b e r t e a t , t he per i toneal 
f lu id f r o m t h e w o r m w a s t a k e n a n d cultured 
o n t o se l ec t ive so l id m e d i a a n d a l so in to selec-
t ive l iqu id m e d i a ; t h e a b d o m i n a l f luid was also 
t a k e n a n d c u l t u r e d a c c o r d i n g l y . T h e intestine 
w a s r e m o v e d a n d w a s h e d in s ter i le distilled 
w a t e r t o r e m o v e a d h e r i n g f lu id a n d it was then 
cut i n t o t h e f o r e - g u t , t h e mid-gu t and the 
h i n d - g u t . E a c h p a r t w a s t h e n o p e n e d and the 
c o n t e n t s c u l t u r e d o n a n d in se lec t ive media 
a c c o r d i n g l y . T h e o v a r y , t h e u t e r u s a n d the 
o v i d u c t , a n d t h e vag ina w e r e e x t r a c t e d separ-
a t e ly a n d c u l t u r e d s e p a r a t e l y on va r i ous selec-
t ive m e d i a a n d t h e n i n c u b a t e d fo r 2 4 - 7 2 h both 
ae rob i ca l l y a n d a n a e r o b i c a l l y u n d e r ca rbon 
d i o x i d e . 

T h e m a l e w o r m w a s a l so o p e n e d a n d differ-
e n t p a r t s of t h e b o d y i n c l u d i n g t h e pe r i tonea l 
f l u id , a b d o m i n a l f l u id , t h e f o r e - g u t . t he mid-
gu t , t h e h i n d - g u t , t h e t e s t e s t h e vas d e f e r e n s , 
a n d s e m i n a l vesicle w e r e c u l t u r e d a f t e r extrac-
t i on , us ing se lec t ive m e d i a . 

T h e b a c t e r i a in t h e c o n t e n t s of in tes t ine and 
o t h e r p a r t s of t h e w o r m s w e r e iden t i f ied . 
S t u d i e s of t h e a n a e r o b i c f lo ra w e r e c o n d u c t e d 
s e p a r a t e l y a n d b o t h t h e w o r m ' s b o d y sur face 
a n d t h e c o n t e n t s of i n t e s t i n e a n d in te rna l 
o r g a n s w e r e e x a m i n e d . T h e G a s p a k m e t h o d of 
a n a c r o b i o s i s us ing f r e s h b l o o d a g a r p l a t e s was 
u s e d . A f t e r i n c u b a t i o n of c u l t u r e s at 37°C 
o v e r n i g h t c u l t u r e p l a t e s w e r e e x a m i n e d b o t h 
m a c r o s c o p i c a l l y t o s t u d y t h e co lon ia l a p p e a r -
a n c e a n d mic roscop ica l ly t o s t u d y t h e m o r p h o l -
ogy of t h e b a c t e r i a . T h e s p o r e s t a in ing m e t h o d 
was d o n e o n all c h a r a c t e r i s t i c co lon i e s on 
a n a e r o b i c c u l t u r e p l a t e s . B i o c h e m i c a l a n d car-
b o h y d r a t e f e r m e n t a t i o n s w e r e c a r r i e d o u t . T h e 
c o l o n i e s on M a c C o n k c y a g a r m e d i u m tha t 
r e s e m b l e d e n t e r o c o c c i w e r e f u r t h e r t e s t e d using 
t h e aescu l in b i le tes t a n d t h e h e a t - r e s i s t a n t tes t . 
T h e s t a p h y l o c o c c a l p a t h o g e n i c i t y test w a s de -
t e r m i n e d by us ing f r e s h h u m a n c i t r a t ed p l a sma 
fo r b o t h t h e s l ide a n d t h e t u b e t e c h n i q u e s . 

Resu l t s 

Stool examination 

O u t of a to ta l of 140 s too l s p e c i m e n s e x a m i n e d , 
s e v e n t y s p e c i m e n s w e r e co l l ec t ed f r o m b o y s 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



Ascaris as a vehicle of infections 87 

and the remaining seventy f r o m girls. T a b l e 1 
gives the results of the microscopic examina -
tion. The infection ra te fo r e ach n e m a t o d e 
recorded was higher in boys than in girls. S o m e 
of the pupils had polyparas i t i sm with n e m a t o d e 
infections. 

Table 2 shows that only adul t worms of A. 
lumbricoides and h o o k w o r m were recorded . 
There were no adul t Trichuris trichiura re-
corded. 

Table 3 shows tha t adul t A. lumbricoides, 
both male and f e m a l e , car ry on thei r body 
surface different gene ra of bac te r i a . But lacto-
bacilli and aerob ic s p o r e - b e a r e r s we re not 
isolated on the body su r face . T h e s u m m a r y of 
the dissection results is shown in T a b l e s 4 and 5. 
There was no a n a e r o b i c o rgan i sm isolated in all 
the specimens. T h e microscopic p r epa ra t i ons 
from the mater ia ls s ta ined for the presence of 
spores to d e m o n s t r a t e a n a e r o b i c spo re - fo rming 
bacilli were also nega t ive . 

Discussion 

Intestinal n e m a t o d e infect ion was c o m m o n 
amongst the school ch i ld ren e x a m i n e d , and the 
higher incidence occur red with A. lumbricoides 

fo l lowed by T. trichiura and then h o o k w o r m 
(Table I) . Polyparasi t ism was a l so c o m m o n l y 
recorded and this con f i rms ear l ier r epo r t s f r o m 
Ibadan about the f r equency of occu r r ence of 
the th ree : A. lumbricoides, T. trichiura and 
h o o k w o r m ( C o w p e r & W o o d w a r d . 1961; 
O g u n b a . 1974). Infect ion th rough the ora l 
rou te is a lso impor tan t with A. lumbricoides 
occurr ing in over 80% of bo th the male and 
female chi ldren (Tab le 1). A l though the en-
v i ronment favours deve lopmen t of h o o k w o r m 
eggs t o larval s tages, relatively fewer chi ldren 
were infected with h o o k w o r m . 

Table 2 shows that 7*. trichiura is not easily 
dislodged by p iperaz ine c i t ra te . T h e d i u g was 
chosen because of its safety in use. I l o w e v c r . it 
p roved fairly effect ive in dislodging adult 
worms of A. lumbricoides and h o o k w o r m f rom 
the intestinal lumen. 

T h e recovery of many bacter ia species with 
E. coli having the highest incidence f rom the 
cuticle of adult Ascaris is significant. Both ih< 
Lactobacilli and the aerob ic spo re -bea re r s v»crc 
however , not isolated f rom the body s u r t ^ 
a l though these were isolated f rom the gut , on 
Lactobacillus spp. were recovered f rom o ' t • 
tissues of adult Ascaris worm (Tables 4 a n d *> 
T h e non-recovery of lactobacilli and a e r o b e 

Table I . Microscopic examinations of stool specimens 

Sex of pupils 

Male Female 

Number of pupils examined 70 70 
Number of pupils with Ascaris eggs 65 (92.86%) 60 (85.71%) 
Number of pupils with Trichuris eggs 31 (42.28%) 22 (31.42%) 
Number of pupils with hookworm eggs 19 (27.14%) 15 (21.42%) 

Tabic 2. Macroscopic examination of stool specimens 
after anthclminthic drug administration of pupils with 

nematode eggs 

Number of children with Ascaris eggs dewormcd 125 
Number of children with adult Ascaris 84 
Number of children with hookworm dewormcd 34 
Number of children with adult hookworm 21 
Number of children with Trichuris eggs 53 
Number of children with adult Trichuris Nil 
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Amiirit as a vehicle of infections 91 

spore -hea re r s f r o m the cut ic le of Ascaris w o r m s 
may he d u e t o the initial t r e a t m e n t of the 
worms with hot w a t e r wh ich p r o b a b l y m a d e 
then non-v iab le . 

Both T a b l e s 4 a n d 5 s h o w tha t a lmos t all t h e 
internal o r g a n s of adu l t Ascaris w o r m s har -
boured va r ious t y p e s of bac te r i a l o r g a n i s m s . 
H o w e v e r , s igni f icant a m o n g s t t hese a re t h e 
reproduc t ive o r g a n s n a m e l y ; the t e s t e s , t he 
ovaries , s emina l ves ic les , u t e r u s a n d vag ina . 
With so m a n y o r g a n i s m s b e i n g i so la ted f r o m 
the r e p r o d u c t i v e o r g a n s , o n e w o n d e r s h o w 
many of t h e s e b a c t e r i a w o u l d be i n c o r p o r a t e d 
in the Ascaris eggs d u r i n g the i r f o r m a t i o n a n d 
thus get t r a n s m i t t e d t r ans -ovar ia l ly to the next 
host. If i n d e e d th is h a p p e n s , t h e n the Ascaris 
larva in its m i g r a t o r y p h a s e wi th in t h e h u m a n 
tissues w o u l d equa l ly be a n a g e n t of bac te r i a l 
d i ssemina t ion i n to t h e t i ssues of its h o s t . 

T h e high a s s o c i a t i o n of E. coli a n d adu l t 
worms of Ascaris is h igh ly s ign i f ican t especia l ly 
because of t h e g r ea t ac t iv i ty of adu l t Ascaris 
worms wi th in t h e in tes t ina l l u m e n a n d t issues of 
m a n . S ince t h e adu l t w o r m of Ascaris o f t e n 
invades the t i s sues f r o m t h e in tes t ina l l u m e n , 
especial ly w h e n it g e t s e x c i t e d a s a resu l t of t h e 
physiological c h a n g e s in t h e in tes t ina l l u m e n 
dur ing w r o n g a p p l i c a t i o n of d r u g s , such exc i t ed 
Ascaris w o r m s w o u l d m o s t p r o b a b l y ca r ry wi th 
them loads of o t h e r b a c t e r i a , i n c l u d i n g E. coli, 
f rom the gut l u m e n to t h e i n v a d e d t i ssues a n d 
start off b a c t e r i a l i n f ec t i on in t h e s e u n u s u a l 
foci. In this m a n n e r , t h e u n s u s p e c t i n g Ascaris 
worm w o u l d ac t as a n a g e n t of t r a n s m i s s i o n of 
deadly bac te r i a l o r g a n i s m s i n to t h e va r i ous 
t issues of t h e b o d y tha t n o r m a l l y w o u l d no t be 
invaded by t h e s e b a c t e r i a l o r g a n i s m s . 

In N ige r i a , e s t a b l i s h e d c o m p l i c a t i o n s of 
Ascar ias is in m a n i nc lude t h e d i s o r d e r of smal l 
bowel p a t t e r n ( L a g u n d o y e , 1972), A s c a r i s 
p n e u m o n i t i s , in tes t ina l o b s t r u c t i o n , in tus-
suscpe t ion , in tes t ina l p e r f o r a t i o n , a p p e n d i c i t i s , 
i n f l a m m a t o r y gall b l a d d e r d i s e a s e , vo lvu lus , 
pancrea t i t i s a n d it is c o m m o n p rac t i c e t o 
suspect a n d look f o r A s c a r i a s i s u n d e r t h e s e 
condi t ions ( O l u w a s a n m i , 1968; W a l l e r & 
O t h e r s o n , 1970; R o m e y , Lilly & M c H a r d y . 
1970; Piggot . H a n s b a r g e r & N e a f i e , 1970; 
Lagundoye , 1972; A j a o & S o l a n k e , 1977; A j a o 
& A j a o 1979). H o w e v e r , c l inical m e d i c a l p rac -
tice especial ly in the t rop ic s h a s o f t e n r e c o r d e d 
cases of pyrex ia of u n k n o w n o r i g i n , m a n y of 
which r e m a i n e d u n i n v e s t i g a t e d . 

In s o m e ca se s , t h e s e cou ld be f a t a l , a n d the 
cause of d e a t h w o u l d r e m a i n u n k n o w n , e s p e -
cially s ince faci l i t ies fo r p o s t - m o r t e m e x a m i n a -
t ion a r e o f t e n no t ava i lab le a n d w h e n ava i lab le 
in Niger ia , t he necessa ry pe rmis s ion to ca r ry it 
ou t m a y not be g r a n t e d . It is, t h e r e f o r e , 
des i r ab le that c l inicians in t h e t rop ics w h e r e 
ascar ias is is p reva len t shou ld be m i n d f u l of the 
p robabi l i ty of hav ing pyrex ia of u n k n o w n or ig in 
c a u s e d by the t r a n s f e r of n o r m a l b a c t e r i a 
i n h a b i t a n t s of the gut by migran t Ascaris w o r m s 
in to t issues w h e r e they cou ld c a u s e d i s a s t r o u s 
c o n s e q u e n c e s . Th i s is especial ly i m p o r t a n t be -
cause A. lumbricoides is no rmal ly a c o m m o n 
paras i te of m a n y p e o p l e in m a n y rural t ropica l 
e n v i r o n m e n t s w h e r e its dens i ty of in fec t ion is 
o f t e n very heavy ( C o w p e r & W o o d w a r d , 1961; 
Gi l lcs , 1965; O g u n b a , 1974; O b i a m i w e , 1977; 
A d e d c j i , 1981). 

It is . t h e r e f o r e , i m p o r t a n t tha t in c a s e s of 
pyrex ia of u n k n o w n or igin wi th A. lumbricoides 
i n fec t ion , t h e pa t i en t n e e d s t o b e d e w o r m c d as 
well a s given a n an t ib io t ic t h e r a p y to a r res t t he 
activi ty of bac t e r i a tha t c o u l d h a v e b e e n t r ans -
f e r r e d to the t i ssues by t h e ac t ive a n d m i g r a t o r y 
larval a n d adu l t Ascaris w o r m . 
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