
Geographic Distribution and Incidence 
o f Human Parasitic Diseases

b y  E r n e s t  C a r r o l l  F a u s t *

The r e c e n t  world c o n f l i c t  i n t e n s i f i e d  i n 
t e r e s t  in  a l l  d i s e a s e s ,  p a r t i c u l a r l y  those  
p r o d u c e d  by p a r a s i t i c  o r g a n i s m s .  G lo b a l  
o p e r a t i o n s  n e c e s s i t a t e d  t h a t  d i s e a s e  be 
exam ined on a w o r ld -w ide  s c a l e .  P a r a s i t i c  
i n f e c t i o n s  a re  n e c e s s a r i l y  s tu d ie d  i n  r e l a 
t i o n  to  geography o r  c l im a to lo g y .  F ig u re  1 
shows th e  d i f f e r e n t  c l i m a t i c  a r e a s  o f  th e  
w o r ld .  The p r i n c i p a l  warm r e g io n s  a r e  the  
T r o p ic s ,  S u b t r o p i c s ,  which in c lu d e s  a c o n 
s i d e r a b l e  p a r t  o f  th e  U n i te d  S t a t e s ,  and 
Tem pera te  Z ones .  Some p a r a s i t i c  organ ism s 
a re  found p r a c t i c a l l y  th roughou t the  w orld . 
More f r e q u e n t l y  t h e  p a r a s i t i c  b u rd e n  i s  
g r e a t e r  i n  warm c l im a te s .  I n s a n e  i n s t a n c e s ,  
as  i n  A f r i c a  and the e a s t e r n  p a r t  o f  I n d ia ,  
c e r t a i n  c u s t o m s ,  h a b i t s ,  and  r e l i g i o u s  
p r a c t i c e s  o f  th e  p e o p le  combine w i th  c l i 
mate and env ironm enta l c o n d i t io n s  to  c r e a t e  
hyperendem ic  o c c u r re n c e  o f  c e r t a i n  an im al 
p a r a s i t e  i n f e c t i o n .  A few p a r a s i t e  d i s e a s e s  
a r e  m ore  common i n  t e m p e r a t e  t h a n  i n  
t r o p i c a l  a r e a s .

T h i s  d i s c u s s i o n  o f  a n i m a l  p a r a s i t e  
d i s e a s e s  i s  a r ranged  in  accordance w ith  the  
z o o lo g ic a l  c l a s s i f i c a t i o n  o f  the c a u s a t iv e  
o rg an ism . T ab le  I  i n d i c a t e s  th e  taxonom ic  
p o s i t i o n  o f  s p e c i e s  c o n s id e r e d  h e re .

PHYLUM PROTOZOA

C L A SS  RHI ZOPODA
Endamoeba h i s t o l y t i c a ,  t h e  e t i o l o g i c a l  

a g e n t  of  am eb ia s is ,  i s  found throughout the 
w orld  b u t  i s  most p r e v a l e n t  in  the  T ro p ic s

* D r .  F a u s t ,  a C o n s u l t a n t  o f  t h e  C o m m u n ie  
s i t o l o g y  i n  t h e  D e p a r tm e n t  o f  T r o p i c a l  Méd 
T u l a n e  U n i v e r s i t y .  M a t e r i a l  p r e s e n t e d  i n  
d e l i v e r e d  d u r i n g  a c o u r s e  c o n d u c t e d  b y  t h e

and S u b t r o p i c s .  I t  has been  found to  o ccu r  
s i g n i f i c a n t l y  from the  S t r a i t  o f  M agellan , 
i n t o  th e  n o r t h e r n  p a r t  o f  A r g e n t i n a ,  i n  
Uraguay, the so u th e rn  p a r t  o f  B r a z i l ,  P a r a 
guay, and in  the  so u th e rn  p a r t  o f  P e ru .  In  
these  a r e a s  Endamoeba h i s t o l y t i c a  i s  n o t  as 
i m p o r t a n t  c l i n i c a l l y  a s  i n  t h e  n o r t h e r n  
p a r t  o f  t h i s  c o n t in e n t  where the d i s e a s e  i s  
more s e v e r e ,  b u t  i s  p o o r l y  s u r v e y e d ,  as  
i n d i c a t e d  on th e  ac c o m p a n y in g  map ( F i g 
u re  2, page 4 ) .  In  g e n e ra l ,  a m e b ia s is  occu rs  
from  th e  S t r a i t  o f  M ag e l lan  t o  t h e  A r c t i c  
C i r c l e .  A s u rv e y  made in  S a s k a tc h e w a n  a 
number o f  y e a r s  ago i n d i c a t e d  th e  p re s e n c e  
o f  th e  p a r a s i t e .  O the r  w orkers  have r e p o r t 
ed i t s  e x i s t e n c e  in  Sweden, F i n l a n d ,  th e  
c e n t r a l  and e a s t e r n  p a r t s  o f  t h e  USSR, 
South  A f r i c a ,  and s o u th e r n  A u s t r a l i a .

Col. C h a r le s  F. C ra ig  e s t im a te d  a number 
o f  yea rs  ago t h a t  10% o f  th e  p o p u l a t i o n  of  
t h e  U n i t e d  S t a t e s  was i n f e c t e d  w i t h  
Endamoeba h i s t o l y t i c a .  W ith o u t  i n c r e a s i n g  
t h i s  e s t i m a t e ,  a s a f e  a s s u m p t io n  i s  t h a t  
300 m i l l i o n  o f  th e  w o r ld ’ s p o p u l a t i o n  have 
a m e b i a s i s  and  t h a t  a t  l e a s t  10% o f  t h i s  
number a r e  s u f f e r i n g  from  th e  d i s e a s e  a t  
any one tim e . I t  i s  l i k e l y  t h a t  a c o n s i d e r 
a b le  p r o p o r t io n  o f  th e  re m a in in g  90% w i l l ,  
a t  some t im e  in  t h e i r  l i v e s ,  be a t t a c k e d  
by  a m e b ic  e n t e r i t i s  o r  p o s s i b l y  a m e b ic  
l i v e r  a b s c e s s .

A ccord ing  to  C olone l  C r a i g ’ s e s t im a te  o f  
10%, a p p ro x im a te ly  1 4 .3  m i l l i o n  p e o p le  in  
t h e  U n i te d  S t a t e s  a r e  h o s t s  o f  Endamoeba

a b l e  D i s e a s e  C e n t e r ,  i s  P r o f e s s o r  o f  P a r a -  
i c i n e  a n d  P u b l i c  H e a l t h ,  S c h o o l  o f  M e d i c i n e ,  

t h i s  a r t i c l e  w a s  a b s t r a c t e d  f r o m  l e c t u r e s  
CDC L a b o r a t o r y  D i v i s i o n ,  A ug . 2 8 - 2 9 ,  1 9 4 7 .
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FIGURE 1. C l i m a t i c  a r e a s  o f  t he  w o r l d .  E q u a t o r i a l  i s o t h e r m ,  i s o t h e r m i c  b o u n d a r i e s  o f  t he  
T r o p i c s  a nd  S u b t r o p i c s ,  p r i n c i p a l  o c e a n  c u r r e n t s ,  a nd  f a u n i s t i c  d i v i s i o n s  a r e  i n d i c a t e d .



T able  I.

TAXONOMIC P O S I T I O N  O F HUMAN P A R A S I T I C  O R G A N ISM S 
— ACTUAL OR P O T E N T I A L  PATHOGENS

PHYLUM PROTOZOA PHYLUM NEMATODA PHYLUM PLATYHELMINTHES

C L A S S  R H I Z O P O D A

E n d a m o e b a  h i  s t o l y t i c a

C L A S S  M A S T I G O P H O R A

G i a r d i a  I a m b i i a  
C h i l o m a s t i x  m a s n i l i  
T r i c h o m o n a s  v a g i n a l i s  
L e i s h m a n i a  d o n o v a n i  
L e i s h m a n i a  t r o p i c a  
L e i s h m a n i a  b r a s i l i e n s i s  
T r y p a n o s o m a  g a m b i e n s e  
T r y p a n o s o m a  r h o d e s i e n s e  
I r y p a n o s o m a  c r u z i

C L A S S  S POROZOA

I s o s p o r a  h o m i n i s  
P l a s m o d i u m  v i v a x  
P l a s m o d i u m  m a l a r i a e  
P l a s m o d i u m  f a l c i p a r u m  
P l a s m o d i u m  o v a l e

C L A S S  C I L I A T A

B a l a n t i d i u m  c o l i

1 r i c h i n e l l a  s p i r a l i s  
Tr ic ho cephal us  t r i c h i u r u s  
S t r o n g y l o i d e s  s t e r c o r a l i s  
Ancylostoma duodenale  
Ancylos toma b r a z i l i e n s e  
Necator  americanus  
1 r i  ch o s tr a n g y lu s  spp.  
E n t e r o b i u s  vermicu lar i  s 
A s c a r i s  lumbrico ides  
Hucherer ia b an cro f t i  
Huchereria malayi  
Onchocerca v o lv u lu s  
Loa loa
Dracunculus  medinens is

C L A S S  TREMATODA

S c h i s t o s o m a  h a e m a t o b i u m  
S c h i s  t o s o m a  m a n s o n i  
S c h i s t o s o m a  j a p o n i c u m  
F a s c i o l a  h e p a t i c a  
F a s c i o l o p s i s  b u s k i  
C l o n o r c h i s  s i n e n s i s  
P a r a g o n i m u s  w e s t  e r m a n i

C L A S S  C E S T O I D E A

D i p h y l l o b o t h r i u m  l a t u m  
S p a r g a n u m  spp.  
D i p h y l i d i u m  c a n i n u m  
H y m e n o l e p i s  n a n a  
H y m e n o l e p i s  d i m i n u t a  
T a e n i a  s a g i n a t a  
T a e n i a  s o l i u m  
E c h i n o c o c c u s  g r  a n u l o  s u s
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FIGURE 2 FIGURE 3

L o c a t i o n  o f  a m e b i a s i s  s u r v e y s  and e s t i m a t e d  i n c i d e n c e  i n  S o u t h  Amer ica  ( F i g .  2 )  and  i n  N o r t h  Amer ica  ( F i g .  3 ) .  L ar ge  d o t s  i n d i c a t e  
known p r e s e n c e  o f  c l i n i c a l  a m e b i a s i s ,  w i t h  o r  w i t h o u t  s u r v e y  d a t a ;  q u e s t i o n  marks  i n d i c a t e  unknown s t a t u s  o f  a m e b i a s i s .



h i s t o l y t i c a .  F ig u re  3 (page 4) i n d i c a t e s  by 
s o l i d  c i r c l e s  th e  fo c i  o r  a reas  where s u r 
veys  have been  made in  t h i s  c o u n t r y ,  and 
by f i n e  d o t s  t h e  e s t i m a t e d  p r e v a l e n c e  in  
N o r th  A m erica .  A ltho u g h  t h i s  map i s  fo u r  
y e a r s  o l d ,  i t  i s  e s s e n t i a l l y  u p - t o - d a t e ,  
s i n c e  v e ry  few s u r v e y s  have been  made o f  
p o p u la t io n s  d u r in g  the war y e a r s  in  e x t r a 
m i l i t a r y  g r o u p s .  I h e  map i n d i c a t e s  t h a t  
su rv ey s  have been f a i r l y  well d i s t r i b u t e d .  
The la c k  o f  i n f o r m a t io n  through th e  moun
t a i n  s t a t e s ,  th e  w e s te rn ,a n d  so u th w e s te rn  
p a r t  o f  Texas, th e  P l a in  S t a t e s ,  and in  the 
C a ro l in a s  does n o t  mean t h a t  am eb ias is  does 
n o t  e x i s t  th e re ,  bu t  t h a t  s u f f i c i e n t  su rveys  
have n o t  been co nduc ted  i n  th e s e  a r e a s .

As w i th  many o t h e r  d i s e a s e s ,  r e p o r t s  o f  
Endamoeba h i s t o l y t i c a  m u s t  be e v a l u a t e d  
c r i t i c a l l y  on th e  f o l l o w in g  b a s i s :  1) th e  
c o m p e ten cy  o f  t h e  i n d i v i d u a l  m ak ing  th e  
e x a m in a t io n ;  2) the  e x t e n t  o f  e x a m in a t io n  
made, w hether  on a . s i n g l e  s t o o l  o r  s e v e r a l  
s t o o l s ,  and 3 )  t e c h n i c s  u s e d ,  w h e th e r  a 
d i r e c t  e x a m in a t io n  o r  c o n c e n t r a t i o n  t e c h 
n ic s  were a p p l ie d .  For example, i f  the z in c  
s u l f a t e  te c h n ic  i s  used in  com bination w i th  
d i r e c t  f e c a l  f i l m s ,  t h e  y i e l d  o f  p o s i 
t i v e s  i s  p r a c t i c a l l y  d o u b l e d .  The more 
s t o o l s  ex am in ed ,  t h e  g r e a t e r  t h e  p o s s i 
b i l i t y  o f  a p p ro x im a t in g  th e  a c t u a l  number 
o f  p o s i t i v e s .  In  a d d i t i o n ,  d a t a  m us t  be 
e v a l u a t e d  in  r e s p e c t  t o  t h e  p o p u l a t i o n  
b e in g  su rv ey ed .

C L A S S  MASTI GOPHORA
The M as t ig o p h o ra  o r  f l a g e l l a t e  p r o to z o a  

c o n s t i t u t e  a l a rg e  group, o f  which s e v e r a l  
fo rm s o c c u r  i n  t h e  human body .

G i a r d i a  lambl ia  i s  a w id e ly  d i s t r i b u t e d  
i n f e c t i o n ,  by f a r  the  most common p a r a s i t e  
found in  the  human i n t e s t i n e .  The i n f e c t i o n  
i s  much more p r e v a l e n t  in  c h i ld r e n ,  to  th e  
p e r i o d  o f  a d o l e s c e n c e ,  th a n  i n  a d u l t s .  
G i a r d i a  l a m b l i a  i s  t r a n s m i t t e d  in  food o r  
d r i n k  c o n t a m i n a t e d  by f e c e s  c o n t a i n i n g  
G i a r d i a  c y s t s .  The i n f e c t i o n  i s  p a th o g e n ic  
o n ly  in  a sm a ll  m in o r i t y  o f  c a se s .

Ch i lomast ix  m e s n i l i ,  Enteromonas hominis ,  
and  Tr  ich omon as  h o m i n i s  a r e  o t h e r  n o n -  
pa thogen ic  i n t e s t i n a l  f l a g e l l a t e s  o f  w o r ld 
wide d i s t r i b u t i o n .

Trichomonas v a g i n a l i s  i s  m o rp h o lo g ic a l ly

r a t h e r  s i m i l a r  to  T. .hominis  b u t  i s  a d i s 
t i n c t  s p e c i e s .  The p a r a s i t e  i s  fo u n d  in  
v a g in a l  s e c r e t i o n s ,  and i n  u r i n e  from b o th  
men and women. The p a t h o g e n i c i t y  o f  v a g i 
n a l i s  i s  u n s e t t l e d  a l t h o u g h  g y n e c o l o g i s t s  
r e g a rd  a form o f  v a g i n i t i s  as b e in g  cau sed  
by t h i s  p a r a s i t e .

G enus  L e i s h m a n i a
F ig u re  4 (p ag e  6) i n d i c a t e s  d i s t r i b u t i o n  

o f  th e  t h r e e  ty p e s  o f  l e i s h m a n i a s i s ;  v i s 
c e r a l  l e i s h m a n i a s i s  c a u se d  by L e i s h m a n i a  
d o n o v a n i ■ c u t a n e o u s  l e i s h m a n i a s i s  o f  th e  
O ld  W orld , c a u s e d  by L e i s h m a n i a  t r o p i c a ;  
and mucocutaneous l e i s h m a n ia s i s  o f  th e  New 
World, caused  by Leishmania b r a s i l i e n s i s .

The v i s c e r a l  ty p e  (commonly r e f e r r e d  to  
as  k a l a - a z a r )  o c c u rs  i n  M an ch u r ia ,  a l a r g e  
a r e a  o f  n o r th  and n o r th w e s t  C h ina , a newly 
found a r e a  i n  w e s t  C h in a ,  Assam where th e  
p a r a s i t e  was f i r s t  d i s c o v e re d ,  C a lc u t t a  and 
v i c i n i t y ,  an d  e a s t e r n  I n d i a .  I t  a l s o  i s  
fo u n d  i n  t h e  T r a n s c a u c a s i a n  r e g i o n  an d  
n o r t h  o f  t h e  U r a l  M o u n t a i n s .  T h e r e  a r e  
nunerous f o c i  o f  the  i n f e c t i o n  i n  the  Medi
t e r r a n e a n  a r e a .  S e v e r a l  f o c i  o c c u r  i n  th e  
m idco n t in en t  o f  A f r i c a .  Areas i n  the Anglo- 
E g y p t i a n  S udan  a r e  v e r y  i m p o r t a n t ,  f o r  
t h e r e  th e  d i s e a s e  i s  more f u l m i n a t i n g  and 
has  a h ig h e r  m o r t a l i t y  r a t e  th a n  anywhere 
e l s e .  We in  th e  W estern  Hemisphere a r e  n o t  
exempt from t h i s  d i s e a s e .  The f i r s t  r e c o r d  
in  t h i s  p a r t  o f  th e  w o r ld  was from a f o c i  
i n  n o r t h e a s t e r n  B r a z i l  when v i s c e r o t o m e  
su rv e y s  were b e in g  made f o r  y e l lo w  f e v e r .  
More r e c e n t ly  i t  has been found in  n o r th e rn  
A r g e n t i n a ,  i n  a d j a c e n t  B o l i v i a ,  i n  Vene
z u e l a ,  and i n  C o lo m b ia .  I n  a l l ,  p r o b a b ly  
a b o u t  300 m i l l i o n  p e o p le  o r  o n e - t e n t h  o f  
th e  w o r l d ’ s p o p u l a t i o n  s u f f e r  from  v i s 
c e r a l  l e i s h m a n i a s i s .

The cu taneous  type, caused  by Le is hm an ia  
t rop ica ,  occurs  in  the  d r i e r  a rea s  o f  Ind ia ,  
ex tend ing  from the  n o r th w es te rn  p a r t  toward 
Asia Minor, likewise in  North A fr ica  and t r o p i 
ca l A fr ica  bu t never ex ac t ly  in  the  same fo c i  
as the v i s c e r a l  type. .Vore than 200 m i l l io n  
persons a re  in fec ted  with t h i s  p a r a s i t e .

M ucocutaneous l e i s h m a n i a s i s ,  c a u se d  by 
L e i s h m a n ia  b r a s i l i e n s i s ,  i s  found in  s e v 
e r a l  f o c i  i n  B r a z i l ,  P e r u ,  E c u a d o r ,  and 
C o lo m b ia .  B r a s i l i e n s i s  p r o b a b l y  o c c u r s
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FIGURE 4. D i s t r i b u t i o n  o f  t h e  t h r e e  d i f f e r e n t  t y p e s  o f  l e i s h m a n i a s i s .
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FIGURE 5. D i s t r i b u t i o n  o f  Trypanosoma ga mbi en se ,  Trypanosoma r h o d e s i e n s e ,  
and b r e e d i n g  a r e a  o f  t s e t s e  f l i e s  i n  A f r i c a .

t h r o u g h o u t  C e n t r a l  A m e r ic a  a l t h o u g h  we 
know m ost abou t i t  i n  Y uca tan  and t h e  ad
j a c e n t  p o r t i o n  o f  G u a t a m a l a  w h e re  t h e  
d i s e a s e  i s  known a s  th e  D i s e a s e  o f  t h e  
C h i c l e  G a t h e r e r s ,  a l th o u g h  i t  i s  j u s t  as 
common among i n d i v i d u a l s  who work i n  th e  
mahogany f o r e s t s .  In  th e  s o u th e r n  p a r t  o f  
B r a z i l  and P a ra g u a y  t h e  d i s e a s e  i s  found  
i n  th e  l e s s  t r o p i c a l ,  d e c id u o u s  f o r e s t s .
I n  P e r u  i t  i s  more commonly found  in  t h e  
i n l a n d  m o u n ta in  v a l l e y s .

A l l  t h r e e  s p e c i e s  o f  L e i s h m a n i a  a r e  
t r a n s m i t t e d  by d i f f e r e n t  s p e c i e s  o f  t h e  
sand  f l y ,  Phlebo tom us .  T h e re  i s  a lm o s t  no 
b r e e d i n g  o f  P h i e b o t o m u s  i n  t h e  U n i t e d

S t a t e s .  A few sp e c ie s  have been d e s c r ib e d ,  
b u t  i n t e n s i t y  and e x t e n t  o f  b r e e d i n g  i s  
much l e s s  th a n  in  a r e a s  where l e i s h m a n i 
a s i s  i s  e n d e m ic .  T h e  A m e r ic a n  t y p e  o f  
l e i s h m a n i a s i s  i s  b e l i e v e d  to  i n f e c t  f i v e  
m i l l i o n  o r  more p e o p le .

G enus  T r y p a n o s o m a
Two trypanosomes occur i n  t r o p i c a l  A f r i c a  

and a re  r e s p o n s ib l e  fo r  s o - c a l l e d  “ A f r ic a n  
s l e e p i n g  s i c k n e s s .  ”  F i g u r e  5 shows th e  
d i s t r i b u t i o n  o f  Trypanosoma gambiense  and 
Trypanosoma rkodes  i e n s e . Trypanosoma gam
b ie n s e  has  a v e ry  e x t e n s i v e  d i s t r i b u t i o n .  
Try panosoma r h o d e s i e n s e  i s  found  i n  th e
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FIGURE 6.
D i s t r i b u t i o n  o f  Trypnasoma c r u z i  

( C h a g a s ’ D i s e a s e )

e a s t - c e n t r a l  p a r t  o f  th e  Continent. Actu
a l l y  t h i s  a r e a  i s  n o t  so “ t r o p i c a l ” 
because o f  th e  a l t i t u d e .  The country  i s  
c o n s i d e r a b l y  more t e m p e r a t e  th an  in  
th e  Congo and the Gold Coast a reas. Both 
i n f e c t i o n s  a re  c a r r i e d  by t h e  t s e t s e  
f l y  (Glo s s i n a  sp . )  which i s  an e s s e n  
t i a l  i n te r m e d ia te  h o s t  and, th e r e f o r e ,  
a b i o l o g i c a l  v e c t o r .  I t  i s  e s t im a te d  
t h a t  more th a n  10 m i l l i o n  p e r s o n s  a re  
i n f e c t e d  with th e  African trypanosornes.

A t h i r d  ty p e  o f  t r y p a n o s o m ia s i s  i s  
caused by Trypanosoma cr u z i .  I h i s  p a r a 
s i t e  p roduces an in f e c t io n  in  th e  blood 
s t r e a m  and i n  t h e  t i s s u e s  o f  v a r i o u s  
o rgans.  I h e  i n f e c t i o n  i s  now f a m i l i a r ly  
known as Chagas’ d ise a se  fo r  Lir. C a r lo s  
C hagas  who d i d  so much t o  e l u c i d a t e  
i t s  e t io lo g y .

K g u r e  6 i n d ic a te s  lo c a t io n s  o f  cruzi  
i n f e c t i o n s .  I h e  heavy d o ts  a re  fo r  hu
man in fe c t io n .  Ih e  very l i g h t  do ts  r e f e r  
to  i n f e c t i o n  e i t h e r  in  t h e  a r th ro p o d  
h o s t  o r  in  an im al  r e s e r v o i r s  o f  t h e  
i n f e c t i o n .  I h i s  p a r a s i t e  i s  most i n t e r e s t 
i n g  i n  t h a t  p r a c t i c a l l y  any mammal i s  a 
good h o s t .  A rm ad il lo s ,  opossums, many k in d s  
o f  ro d e n ts ,  b a t s ,  monkeys, and th e  dom estic  
gu in ea  p i g  o f  South America a re  a l l  common 
r e s e r v o i r s .  Cruz i  i s  t r a n s m i t t e d  by a s s a s -  
i n  bugs, o f  which t h e r e  a re  many s p e c i e s .

C h a g a s ’ d i s e a s e  i s  found from c e n t r a l  
C h i le  and so u th e rn  B r a z i l  up to  the  s o u th 
western p a r t  o f  th e  U nited  S ta te s .  I h e  most 
n o r t h e r n  r e c o r d  o f  human i n f e c t i o n  i s  ii 
th e  s t a t e  o f  Oaxaca in  so u th e rn  Mexico on 
th e  P a c i f i c  s lo p e .  A pprox im ate ly  8 m i l l i o n  
p e o p le ,  and p o s s i b l y  more, a r e  a f f l i c t e d
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w i t h  t h i s  d i s e a s e ,  which i s  c o n s id e r e d  by 
some t o  be much more s e r i o u s  th a n  k a l a -  
a z a r ,  v i s c e r a l  l e i s h m a n ia s i s ,  o r  the  Gambian 
ty p e  o f  A f r i c a n  s c h i s t o s o m i a s i s .

None o f  th e  b lood  o r  t i s s u e  f l a g e l l a t e s  
o c c u r  n a t u r a l l y  i n  t h e  U n i t e d  S t a t e s .

C L A S S  SP O R O Z O A

I s o s p o r a  homi t i i s  i s  a l i t t l e - k n o w n  i n 
t e s t i n a l  p r o t o z o o n .  I n t e r e s t  i n  t h i s  
p a r a s i t e  was re n e w e d  d u r i n g  t h e  r e c e n t  
w a r ,  b e c a u s e  some o f  o u r  t r o o p s  i n  th e  
s o u th  and w e s t  P a c i f i c  a c q u i r e d  t h e  i n f e c 
t i o n .  U n d o u b te d ly  t h e  n a t i v e  p o p u l a t i o n s  
i n  th e s e  a r e a s  have c o n t in u in g  i n f e c t i o n s .  
I t  i s  l i k e l y  t h a t  a s u f f i c i e n t  number o f  
i n f e c t i o n s  e x i s t  in  th e se  a r e a s  to  p e r p e tu 
a t e  t h e  d i s e a s e .  A l th o u g h  some w o r k e r s  
b e l i e v e  t h a t  an  an im a l  r e s e r v o i r  must be 
n e c e s s a r y  t o  c a r r y  on th e  i n f e c t i o n ,  t h e  
o rg a n is m  h a s  th u s  f a r  b een  found  o n ly  in  
man. The t o t a l  i n c i d e n c e  in  n a t i v e s  i s  
p ro b a b ly  n o t  above 100 tho u san d .  C o n s id e r 
i n g  th e  l i m i t e d  a r e a  i n  which th e  p a r a s i t e  
o c c u r s ,  t h i s  number i s  s u f f i c i e n t  t o  keep 
t h e  i n f e c t i o n  g o in g .

No I s o s p o r a  o r  o t h e r  h u m a n - i n f e c t i n g  
C o c c id i a  o c c u r  i n  th e  U n i te d  S t a t e s .

G en u s  P l a s m o d i u m
F i g u r e  7 i n d i c a t e s  th e  d i s t r i b u t i o n  o f  

human m a la r i a .  I t  does n o t ,  o f  c o u rse ,  give 
the  d i s t r i b u t i o n  o f  the  fo u r  known s p e c ie s ,  
Plasmodium v i v a x ,  p ro d u c in g  v ivax  m a la r ia ;  
Plasmodium m a l a r i a e , p ro d u c in g  th e  q u a r ta n  
t y p e ;  P l a s m o d i u m  f a l c i p a r u m ,  p r o d u c i n g  
f a l c i p a r u m  m a la r i a ,  and Plasmodium o va le ,  
p roduc ing  the  ova le  type . I t  i s  p r a c t i c a l l y  
i m p o s s i b l e  t o  d e t e r m i n e  t h e  s p e c i e s  o f  
p l a s m o d ia  i n  t h e  b i l l i o n  p e r s o n s  i n  th e  
w or ld  s u f f e r i n g  from m a la r i a .  A r e a s o n a b le  
a s su m p t io n  i s  t h a t  p r a c t i c a l l y  a l l  o f  th e  
m a la r i a  e x te n d in g  i n t o  the Tem perate  Zones 
i s  v i v a x ;  t h a t  b o th  v i v a x  and f a l c i p a r u m  
c o n t r i b u t e  to  th e  h y p e r e n d e m ic i ty  o f  ma
l a r i a  i n  t h e  T r o p i c s ,  an d  t h a t  q u a r t a n  
i n f e c t i o n s  u s u a l ly  occur s p o r a d i c a l l y  or in  
l o c a l i z e d  s p o t s .  An e x c e p t io n  i s  a p a r t  o f  
t r o p i c a l  A f r i c a  where q u a r ta n  i n f e c t i o n  i s  
w id e ly  d i s t r i b u t e d .  Ovale  m a la r ia  i s  found 
p r i m a r i l y  i n  e a s t - c e n t r a l  A f r i c a  i n  ab o u t

th e  same a r e a ,  p e r h a p s  a l i t t l e  f a r t h e r  
n o r t h  th a n  t h e  R h o d e s ia n  ty p e  o f  A f r i c a n  
s l e e p i n g  s i c k n e s s .

T hree  s p e c ie s  o f  m a la r i a  p a r a s i t e s  occu r  
in  the  U n ited  S t a t e s :  v i v a x , m a la r i ae ,  and 
fa lc ipa rum .  I t  i s  ve ry  hazardous  to  make an 
e s t im a te  o f  th e  p r e s e n t  number o f  c a s e s  by 
s p e c i e s .  An e s t i m a t e  b a s e d  upon  f a i r l y  
r e l i a b l e  i n f o r m a t i o n  i s  one m i l l i o n  c a s e s  
o f  v i v a x ,  50 th o u s a n d  m a l a r i a e , and  500 
th o u san d  f a l c i p a r u m .  F i g u r e s  8 t o  10 show 
the  p r o g r e s s iv e  d e c l in e  o f  m a la r i a  i n  t h i s  
c o u n t r y .  F i g u r e  8 i n d i c a t e s  th e  p r o b a b le  
e x t e n t  o f  m a l a r i a  i n  1850 t o  1 8 6 0 .  The 
d i s e a s e  was w id e ly  d i s s e m in a te d  w i th  dense  
a r e a s  o f  h y p e r e n d e m i c i t y .  F o r  t h e  y e a r s  
1929-1938 ( F i g u r e  9) th e  p i c t u r e  was n o t  
e s s e n t i a l l y  d i f f e r e n t  i n  d i s t r i b u t i o n ,  b u t  
th e re  was a c o n s id e ra b le  r e d u c t io n  i n  i n c i 
d e n c e .  T h i s  f i g u r e  i n c l u d e s  d a t a  on t h e  
d e p r e s s i o n  y e a r s  d u r i n g  w h ic h  t h e r e  was 
an i n c r e a s e  i n  m a la r i a  m o r t a l i t y  and mor
b i d i t y .  F ig u re  10 shows th e  marked d e c re a se  
i n  1943. Note t h a t  t h e  i n t e n s e  a r e a s  now 
a re  l im i te d  n o t  to  b lo c k s  o f  s t a t e s  b u t  to  
c e r t a i n  c o u n t i e s .  In  o th e r  words, th e re  was 
a g e o g r a p h ic a l  r e c e s s i o n  i n t o  th e  m o th e r  
f o c i .  F i g u r e  11 i n d i c a t e s  m o r t a l i t y  f o r  
1945, when t h e  d i s e a s e  was s t i l l  f u r t h e r  
reduced . The s o l i d  d o ts  a r e  c a se s  where th e  
in f e c t io n  i s  known to  have been acquired  o u t 
s id e  the  U n ited  S t a t e s .  F igure  12 shows the  
1945 m o rb id i ty  a t t r i b u t a b l e  to  m a la r ia .  Note 
t h a t  q u i t e  a number o f  m a la r i a  c a s e s  were 
re p o r te d  o u ts id e  o f  known endemic a r e a s ,  as 
in  Minnesota, in  the  New England S ta t e s ,  and 
in  p a r t s  o f  Ohio. A c tu a l ly  th e s e  a r e a s  a re  
l e s s  m alarious today than they have ever been. 
The c a s e s  r e p o r t e d  were alm ost e x c l u s i v e l y  
i n f e c t io n s  acquired overseas  o r  in  th e  South 
d u r in g  th e  war yea rs .  I h i s  map r e f l e c t s  the  
f a c t  th a t  in  M iss iss ip p i ,  South C a ro l in a ,  and 
in  the  e a s t e r n  p a r t  o f  Texas case  r e p o r t i n g  
was p r o b a b l y  more a c c u r a t e  th a n  i n  some 
o t h e r  p l a c e s .

A v e r y  g r e a t  r e c e s s i o n  in  m a l a r i a  h a s  
tak en  p l a c e ,  p a r t i c u l a r l y  d u r in g  t h i s  l a s t  
decade . I f  t h i s  advan tage  i s  f o l lo w e d  up, 
t h e r e  i s  n o  r e a s o n  why m a l a r i a  i n  t h e  
U n i te d  S t a t e s  can n o t  be a lm os t  c o m p le te ly  
u n d e r  c o n t r o l  w i th in  ten  y e a r s .
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FIGURE 8. D i s t r i b u t i o n  o f  M a l a r i a  i n  t h e  U n i t e d  S t a t e s  1850 —1860.
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FIGURE 9. M a l a r i a  M o r t a l i t y  i n  t h e  U n i t e d  S t a t e s  1929 — 1938.
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FIGURE I I .  M a l a r i a  m o r t a l i t y  i n  t h e  U n i t e d  S t a t e s  1945.  The s o l i d  d o t s  
i n d i c a t e  c a s e s  known t o  have  been a c q u i r e d  o u t s i d e  t h e  U n i t e d  S t a t e s .
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C L AS S C I L I A T A
B a l a n t i d i w n  c o l i  i s  a c i l i a t e d  pro tozoon . 

V ery  few d a t a  a r e  a v a i l a b l e  on th e  e x t e n t  
o f  i t s  d i s t r i b u t i o n ,  a l t h o u g h  i t  i s  known 
t h a t  th e  i n f e c t i o n  i s  much more p r e v a l e n t  
i n  t h e  T r o p i c s  t h a n  i n  c o o l e r  c l i m a t e s .  
O ver a p e r i o d  o f  two y e a r s ,  100 c l i n i c a l  
c a s e s  o f  B a l a n t i d i w n  were  d e t e c t e d  i n  an 
i n d u s t r i a l  h o s p i t a l  i n  V en ezu e la .  Most o f  
them e x h ib i t e d  a f u lm in a t in g  type o f  dysen
t e r y .  On th e  b a s i s  o f  i n f o r m a t i o n  a v a i l 
a b l e ,  i t  a p p e a r s  u n l i k e l y  t h a t  more th a n  
100 thousand  c l i n i c a l  c a s e s  o f  the  d i s e a s e  
e x i s t .  In c id e n c e  o f  the  i n f e c t i o n  i s  p ro b 
a b ly  much h i g h e r .

HELMINTHS

The p a r a s i t i c  h e l m i n t h s  b e l o n g  to  two 
p h y la  — th e  roundworms, phylum Nematoda, 
and th e  f la tw o rm s ,  phylum P la ty h e lm in th e s .

PHYLUM NEMATODA

T r i c h i n e  I la s p i r a l i s  i s  the  e t i o l o g i c a l  
a g e n t  o f  t r i c h i n o s i s .  I t  s h o u ld  be n o te d  
t h a t  t h i s  d i s e a s e  i s  e s s e n t i a l l y  a b s e n t  as 
a human i n f e c t i o n  i n  t r o p i c a l  a r e a s .  T r ic h -  
i n e l l a  has been  a v e ry  common i n f e c t i o n  in  
p a r t  o f  Europe  and i s  s t i l l  common in  the  
B a lk an  a r e a s  and r e g i o n s  o f  R u s s i a .  I t  i s  
one o f  th e  commoner h e l m i n t h i c  i n f e c t i o n s  
o f  Canada and the  U nited  S t a t e s .  Few c l i n i 
c a l  c a se s  a r e  observed i n  the  O r ie n t ,  where 
i n f e c t i o n  i s  s c a n t  i n  r a t s  a n d  p i g s .  
S t o l l ’ s  e s t im a te  i s  t h a t  1% o f  the w o r ld 's  
p o p u l a t i o n ,  o r  30 m i l l i o n  p e o p l e ,  a r e  
i n f e c t e d  w i t h  T r i c h i n e l l a  s p i r a l i s . *

T r i c h i n e l l a  s p i r a l i s  i s  today more p re v a 
l e n t  i n  th e  U n ited  S t a t e s  and th e  a d ja c e n t  
p o r t i o n  o f  Canada th a n  i n  any o t h e r  p a r t  
o f  th e  w o r ld .  N o r th  A m ericans  a p p a r e n t l y  
e a t  more i n f e c t e d  raw p o rk ,  p a r t i c u l a r l y  
c o u n t ry  sa u sa g e ,  than  any o th e r  p o p u la t io n  
g ro u p  i n  th e  w o r ld .  The a r e a s  w here  t h e  
i n f e c t i o n  i s  most p r e v a l e n t  c l i n i c a l l y  a r e  
the  New England S t a t e s ,  New York, and C a l 

* Mo s t  o f  t h e  f i g u r e s  on h e l m i n t h  i n f e c t i o n s  
a r e  f r o m an a d d r e s s  by Dr .  Nor ma n R. S t o l l ,  
“ T he  Wormy W o r l d . ” P u b l i s h e d  i n  t h e  J o u r n a l  
o f  P a r a s i t o l o g y — V. 33,  No. 1, p p .  1 - 1 8 ,  F e b 
r u a r y ,  1947.
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i f o r n i a .  The s t a t e s  o f  New J e r s e y ,  Pennsyl
v a n ia ,  M inneso ta ,  and M is so u r i  a re  n o t  f a r  
beh ind .  A pproxim ate ly  23 m i l l i o n  people  in  
th e  U n i t e d  S t a t e s  have  t r i c h i n o s i s ,  a l 
t h o u g h  t h e s e  do  n o t  n e c e s s a r i l y  h a v e  
c l i n i c a l  t r i c h i n o s i s .  F iv e  to  s i x  p e rc e n t  
o f  the p o p u la t io n  o f  New O rleans  has t r i c h 
i n o s i s  a s  d e t e r m i n e d  by s k i n  t e s t s  and 
p o s t - m o r te m  e x a m i n a t i o n s .  Y et i t  i s  e x 
t r e m e l y  r a r e  t o  s e e  a c l i n i c a l  c a s e  o f  
t r i c h i n o s i s  i n  New O r l e a n s .  I n  Alabama, 
n e a r  Birmingham and T u s c a lo o s a ,  a b o u t  30% 
o f  th e  p o p u l a t i o n  have  t r i c h i n o s i s ,  b u t  
t h e r e  a r e  no c l i n i c a l  c a s e s .

I n  c e r t a i n  a r e a s ,  ex p o su re  to  i n f e c t i o n  
a lm o s t  i n v a r i a b l y  c a u s e s  s e v e r e  c l i n i c a l  
m a n i f e s t a t i o n s .  T h is  d i f f e r e n c e  i n  c l i n i 
c a l  m a n i f e s t a t i o n s  has  b een  e x p l a i n e d  by 
s e v e r a l  w orkers  who have s t u d i e d  the  e p i 
dem iology o f  the  d i s e a s e .  I f  c o u n t ry  s a u 
sa g e  i s  made on th e  fa rm  from a h e a v i l y  
i n f e c t e d  p ig ,  th e re  w i l l  be a c o n c e n tra t io n  
o f  c y s t s  and a heavy e x p o su re  w i l l  r e s u l t  
when th e  sau sag e  i s  d i g e s t e d .  I f  the  sau 
sage  i s  m anufac tu red  in  a commercial pack
i n g  p l a n t ,  t h e  m e a t  f rom  many p i g s  i s  
p o o led ,  m a t e r i a l  from th e  i n f e c t e d  animal 
i s  thus  d i l u t e d ,  a l i g h t  exposure  r e s u l t s ,  
a n d  t h e  s y s t e m i c  r e a c t i o n  i s  u s u a l l y  
s u b c l i n i c a l .

T h e r e  h a v e  b e e n  n u m e ro u s  r e c o r d s  o f  
s e v e re  c l i n i c a l  t r i c h i n o s i s  w i th in  the p as t  
10 o r  12 y e a r s .  One o u t b r e a k  in v o l v e d  a 
g roup o f  u n i v e r s i t y  s t u d e n t s  who a t te n d e d  
a p i c n i c .  The m a j o r i t y  s u f f e r e d  from m ild  
t o  moderate i n f e c t i o n  and none of the cases 
was s e r i o u s .  In  a n o t h e r  i n s t a n c e ,  a f r a 
t e r n i t y  group a t  th e  U n iv e r s i t y  o f  Arizona 
was i n f e c t e d  w i th  T r i c h i n e l l a  from t h e i r  
b r e a k f a s t  s a u sa g e .  None o f  th e s e  d ie d  a l 
though some had sev e re  symptoms. A CCC Camp 
in  New E ngland  some y e a r s  ago had an o u t 
b r e a k  w i t h  two f a t a l  c a s e s .

S t r o n g y l o i d e s  s t e r c o r a l i  s i s  a worm r e 
l a t e d  to  th e  hookworm, and has  e s s e n t i a l l y  
th e  same type  o f  l i f e  c y c le .  However, l a r 
v ae  r a t h e r  th a n  eggs  a r e  t h e  d i a g n o s t i c  
s t a g e  found in  th e  s t o o l .  S t o l l ’ s e s t im a te  
f o r  t h i s  i n f e c t i o n  i s  35 m i l l i o n  p eo p le ,  
s l i g h t l y  over 1% o f  th e  world’ s popu la t io n .  
U n fo r tu n a te ly  we have very l i t t l e  r e a l  e p i 
d e m io lo g ic a l  in fo rm a t io n  about S t r o n g y l o i -
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d e s .  Many a r e a s  o f  t h e  T r o p i c s  a r e  n o t  
involved . In  Panama and Venezuela, however, 
S t r o n g y l o i d e s  i s  found in  20-25% o f  a l l  th e  
s t o o l s  ex a m in e d .  S p e c i f i c  m i c r o c l i m a t i c  
c o n d i t i o n s  a r e  n e c e s s a r y  fo r  th e  s u r v i v a l  
o f  S t r o n g y l o i d e s .  In g e n e ra l ,  i t s  o cc u r re n ce  
i n  t h e  U n i t e d  S t a t e s  i s  s i m i l a r  to  t h e  
d i s t r i b u t i o n  o f  hookworm. A lthough i n f e c 
t i o n s  have  been found in  c e n t r a l  New York 
s t a t e ,  K an sas  C i ty ,  T e n n e sse e ,  K en tu ck y ,  
and t h e  C a r o l i n a s ,  t h e y  a r e  fo u n d  m ore 
commonly a r o u n d  t h e  G u l f  C o a s t .  C a s e s  
a p p e a r  n o r t h  o f  t h e  hookworm b e l t  o n ly  
s p o r a d ic a l ly .  In th e  r u r a l  a reas  o f  L o u i s i 
ana about 4% o f  th e  p o p u la t io n  i s  i n f e c t e d .  
P e rh a p s  400 th o usand  p e o p le  i n  th e  U n i te d  
S t a t e s  h ave  S t r o n g y l o i d e s  i n f e c t i o n .  T h i s  
i s  much m ore  s i g n i f i c a n t  th a n  an e q u a l  
number o f  hookworm i n f e c t i o n s  s in c e  S t r o n 
gy lo ides  i s  a more s u b t le ,  in s id io u s  p a r a s i t e  
than  hookworm. I t  i s  more d i f f i c u l t  to  d ia g 
nose  and much more d i f f i c u l t  to  e r a d i c a t e .

Whipworms. Whipworms ( T r i tc h o c e p h a l u s  
t r i c h i u r u s )  a re ,  on th e  whole, more t r o p i 
c a l  i n  t h e i r  d i s t r i b u t i o n  t h a n  A s c a r i s .  
I n  t r o p i c a l  and s u b - t r o p i c a l  a r e a s ,  more 
th a n  10% o f  th e  p o p u la t io n  has  t h i s  i n f e c 
t i o n .  P r o b a b l y  355 m i l l i o n  p e r s o n s  a re  
i n v o l v e d .  I t  i s  t r u e  t h a t  i n  many a r e a s ,  
s u c h  as t h e  s o u t h e r n  U n i t e d  S t a t e s  and 
s i m i l a r  s u b t r o p ic a l  and m o d e ra te ly  tem per
a t e  a re a s ,  c a se s  o f  c l i n i c a l  whipworm d i s 
e a s e s  c o n s t i t u t e  b u t  a sm all p e r c e n t  o f  the  
i n f e c t e d  group. Y et a lm os t  e v e ry  month o f  
th e  y e a r  c l i n i c a l  c a s e s  o f  t h i s  i n f e c t i o n  
a r e  a d m i t t e d  to  th e  p e d i a t r i c  s e r v i c e  o f  
C h a r i t y  H o s p i t a l  i n  New O r l e a n s .  I n  such 
c a s e s  th e  worm coun t i n d i c a t e s  t h a t  th e r e  
may b e  a t h o u s a n d  o r  more whipworm s i n  
t h e  i n t e s t i n e s .

Hookworms. F ig u re  13 (Page 18) shows th e  
d i s t r i b u t i o n  o f  t h e  t h r e e  common s p e c i e s  
o f  hookworms.

Hookworm i n f e c t i o n  o f  th e  t r o p i c a l  p a r t  
o f  the  Old World and p r a c t i c a l l y  the whole 
o f  th e  W estern  Hemisphere i s  due p r im a r i l y  
t o  Neca tor  americcuius,  th e  “ American hook
worm. ” The i n f e c t i o n  o f  E u ro p e  and  th e  
n o r t h e r n  p a r t  o f  A f r i c a ,  which i s  o u t s i d e  
o f  the  T ro p ic s ,  the  n o r th e rn  p a r t s  o f  In d ia  
a n d  C h i n a ,  and a l l  o f  J a p a n  i s  d ue  to

A n c y l o s t o m a  duodenal  e.  T h e se  a r e  th e  two 
common i n t e s t i n a l  h o o k w o rm s o f  man. A 
t h i r d ,  Ancylos_ toma b r a z i l i e n s e , h a s  a t  
l e a s t  t h r e e  d i f f e r e n t  h o s t s :  dogs, c a t s ,  and 
man. Man i s  u s u a l l y  i n f e c t e d  from t h e  dog 
and c a t .  The i n f e c t i v e  l a r v a l  s t a g e  b o re s  
th rough  the  top  l a y e r  o f  th e  sk in  and down 
to  th e  deeper cu taneous  t i s s u e s .  S in c e  th e  
l a r v a e  a re  unable  to  n e g o t i a t e  p a ssa g e  i n to  
t h e  c u ta n e o u s  b lo o d  v e s s e l s  t h e y  keep  on 
m i g r a t i n g  in  t h e  s k i n ,  p r o d u c i n g  th e  so -  
c a l l e d  “ creep in g  e r u p t io n .” T h i s  m a n i f e s ta 
t i o n  i s  Common i n  F l o r i d a ,  l e s s  common in  
o t h e r  p a r t s  o f  th e  G u l f  and South  A t l a n t i c  
A r e a ,  and  i s  fo u n d  on  t h e  b e a c h e s  o f  
s o u th e r n  B r a z i l ,  in  w e s t  and e a s t  A f r i c a ,  
Ceylon, C a lc u t t a ,  Malay, and th e  P h i l i p p i n e  
A r c h ip e la g o .  In  A f r i c a ,  and o c c a s i o n a l l y  
in  th e  P h i l i p p in e s ,  Ancylos toma b r a z i l i e n s e  
i s  found  as  an i n t e s t i n a l  i n f e c t i o n .  Tr> 
t h e s e  c a s e s ,  i t  i s  p r o b a b l y  t h e  human 
s t r a i n  r a t h e r  th an  t h e  f e l i n e  o r  c a n in e  
s t r a i n  which i s  i n v o l v e d .

S t o l l ’ s e s t i m a t e  o f  i n t e s t i n a l  i n f e c 
t i o n  f o r  a l l  t h r e e  o f  t h e s e  worms i s  457 
m i l l i o n ,  o r  a b o u t  15% o f  t h e  w o r l d ’ s 
p o p u l a t i o n .

A ccording to  S t o l l ’ s f i g u r e s ,  1 .8  m i l l i o n  
peop le  i n  the  U nited  S t a t e s  have hookworm. 
T hese  a r e  fo r  th e  m ost p a r t  i n  th e  r u r a l  
South . In  th e  more i s o l a t e d  r u r a l  communi
t i e s  th e  i n f e c t i o n s  a r e  found  up to  th e  
ed g e  o f  t h e  tow n , and  g e n u in e  hookworm 
d i s e a s e  among c h i l d r e n  and younger a d u l t s  
i s  e n c o u n t e r e d .  S u rv e y s  w i t h i n  t h e  p a s t  
te n  y e a r s  have shown t h a t  th e re  i s  s t i l l  a 
w id e - s p re a d  p r e v a le n c e  o f  hookworm in  the  
C a r o l i n a s ,  G e o rg ia ,  Alabama, M i s s i s s i p p i ,  
T e n n e sse e ,  K entucky, A rk a n s a s ,  L o u i s i a n a ,  
and t h e  e a s t e r n  p a r t  o f  T e x a s .  I n  t h i s  
b road  hookworm b e l t ,  t h e r e  a r e  r e s t r i c t e d  
f o c i  w here  th e  d i s e a s e  i s  o f  v e ry  g r e a t  
c l i n i c a l  s i g n i f i c a n c e .

T r ic h o s t r o n g y lu s  i s  a member of th e  hook
worm group which has been r e p o r te d  from man 
only once i n  the United S t a t e s  (post-mortem 
i n  New O r l e a n s ) .  I t  i s  n o t  uncommon i n  
o t h e r  p a r t s  o f  th e  w o r ld ,  p r i m a r i l y  J a v a ,  
Sum atra ,  C h ina ,  Ja p a n ,  I n d i a ,  th ro u g h  the  
M id d le  E a s t  t o  t h e  N e a r  E a s t ,  a n d  t h e  
so u th e rn  p a r t  of R u s s ia .  S e v e r a l  d i f f e r e n t

ncer GDG- Museum
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s p e c i e s  a re  in v o lv e d .  S t o l l  e s t i m a t e s  t h a t  
5 . 5  m i l l i o n  p e o p l e  a r e  i n f e c t e d  w i t h  
T r i c h o s t r o n g y l u s . T h i s  e s t i m a t e  i s  q u i t e

i s  t r a n s m i t t e d  to  man and o t h e r  an im als  by 
i n g e s t i n g  g r a s s  o r  o t h e r  g r e e n  s t u f f  on 
which th e  p a r t l y - e n c y s t e d  i n f e c t i v e  l a r v a e

c o n s e r v a t i v e .  S p e c i e s  o f  t h i s  g e n u s  a r e  
common p a r a s i t e s  o f  c a t t l e ,  sh e e p ,  g o a t s ,  
and o t h e r  ru m in a n ts  th r o u g h o u t  t h e  w orld , 
i n c l u d i n g  th e  U n i te d  S t a t e s .  The i n f e c t i o n

a re  found. I t  d i f f e r s  from hookworm i n f e c 
t i o n  in  t h a t  th e  l a r v a  i s  swallowed in s t e a d  
o f  e n t e r i n g  th ro u g h  t h e  s k i n .

E n t e r o b i u s  v e r m i c u l a r  i s  i s  th e  s e a t  worm
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o r  pinworm. S t o l l ’ s w or ld  e s t i m a t e  i s  209 
m i l l i o n  i n f e c t i o n s .  T h is  i s  ba sed  on s u r 
veys p r o b a b ly  n o t  made p r i m a r i l y  by swab 
ex a m in a t io n  b u t  by o rd in a ry  s t o o l  examina
t io n .  T h is  l a t t e r  method a t  b e s t  would d i s 
c l o s e  o n ly  10% o f  th e  p o s i t i v e  c a s e s .  The 
e s t i m a t e  c a n ,  t h e r e f o r e ,  be r a i s e d  c o n 
s id e r a b ly .  P o s s ib ly  o n e - th i r d  o f  the w o r ld ’ s 
p o p u l a t i o n  h ave  pinworm i n f e c t i o n .

By S t o l l ’ s e s t i m a t e ,  18 m i l l i o n  p e rso n s  
i n  t h e  U n i t e d  S t a t e s  a r e  i n f e c t e d  w i t h  
E n t e r o b i u s  v e r m i c u l a r  i s .  T h i s  f i g u r e  i s  
u n q u e s t io n a b ly  v e ry  low. T he  i n f e c t i o n  i s  
u n ifo rm ly  d i s t r i b u t e d  over the  c o u n try .  I t  
i s  a b o u t  a s  p r e v a l e n t  i n  i n s t i t u t i o n a l  
g ro u p s  and l a r g e  f a m i l i e s  i n  one a r e a  a s  
i n  a n o t h e r .

A s c a r i s  l u m b r i c o i d e s  i n f e c t s  from  750 
m i l l i o n  t o  one b i l l i o n  p e o p le  th ro u g h o u t  
th e  w o r ld .  T h i s  roundworm i s  v e ry  r a r e l y  
fo u n d  i n  s t r i c t l y  t e m p e r a t e  a r e a s .  The 
A s c a r i s  b e l t  o f  the  new world ex tends south  
from th e  Mason and Dixon l i n e  t o  s o u th e rn  
B r a z i l .  In  th e  Old World i t  e x te n d s  from 
c e n t r a l  E u ro p e  t o  t h e  s o u t h e r n  p a r t  o f  
A f r i c a ,  w h i le  the  t r o p i c a l  r e g io n  f a r t h e r  
t o  th e  e a s t  i n  th e  E a s t e r n  H em isphere  i s  
hyperendemic f o r  Asca r i s .  A s c a r i a s i s  i n f e c 
t i o n  i s  much more common in  ch ild h o o d  than  
i t  i s  i n  a d u l t s .  C h i ld r e n  a r e  r e s p o n s i b l e  
n o t  o n ly  f o r  r e i n f e c t i n g  t h e m s e lv e s  and 
t h e i r  p laym ates  b u t  t o  a ve ry  c o n s id e ra b le  
e x t e n t  f o r  t h e  i n f e c t i o n  o f  a d u l t s .

T hree  m i l l io n  peop le  in  th e  U n i te d  S ta te s  
h a rb o r  A s c a r i s  lumbr ico id es .  Most o f  th e se  
a r e  c h i l d r e n  under 10 y e a r s  o f  age. A sca r
i a s i s  i s  m ost p r e v a l e n t  i n  t h e  s o u th e r n  
Piedmont s e c t io n .  The i n f e c t e d  a r e a  extends 
i n t o  th e  Ozark re g io n ,  i n c l u d i n g  so u th e rn  
In d ia n a  and I l l i n o i s ,  t h e  so u the rn  t h i r d  o f  
M i s s o u r i ,  e a s t e r n  Oklahoma, and n o r t h e r n  
A r k a n s a s .  I t  i s  n o t  as common a lo n g  th e  
G u lf  Coast as i t  i s  i n  th e  h i l l y  a rea s .  How
e v e r ,  one su rv e y  i n  Tampa, F l o r i d a  among 
Cuban c i g a r  makers’ f a m i l i e s  in d i c a t e d  th a t  
a s c a r i a s i s  i s  o u i t e  common i n  t h a t  a re a .  
New O r le a n s  i s  i n t e r e s t i n g  as an example o f  
u rban  d i s t r i b u t i o n  o f  A s c a r i s .  Some twelve 
y e a r s  ago a comprehensive survey fo r  A sc a r i s  
was made i n  th e  c i t y .  No f i v e - b l o c k  a r e a  
was found where A s c a r i s  f a m i l i e s  cou ld  n o t

be l o c a t e d .  The b e t t e r  r e s i d e n t i a l  d i s 
t r i c t s  were in v o lv e d  as  w e l l  as a l l  o t h e r  
s e c t i o n s .  I t  i s  t r u e ,  how ever ,  t h a t  more 
a s c a r i a s i s  was d e t e c t e d  i n  t h e  downtown 
a r e a  o f  t h e  o l d  c i t y ,  a r o u n d  t h e  r i v e r  
f r o n t  and in  t h e  s u b u rb s  th a n  in  t h e  u p 
town p a r t  o f  t h e  c i t y .  I f  t h i s  su rv e y  i s  
r e p r e s e n t a t i v e  o f  o u r  s o u t h e r n  c i t i e s ,  
a s c a r i a s i s  i s  an u rb a n  a s  w e l l  as a- r u 
r a l  p roblem .

F igu re  14 (page 20) shows a r e a s  o f  hyper- 
endem ic ity  of  B a n c ro f t ’s f i l a r i a ,  Wuchereria 
b a n c r o f t i  and the Malayan f ila r ia ,  H'. malayi.  
These p a r a s i t e s  a r e  found in  e x te n s iv e  a re a s  
th ro u g h o u t  th e  T ro p ic s  and S u b t r o p i c s .  As 
f a r  a s  i s  known f i l a r i a s i s  i s  no l o n g e r  
p r e s e n t  i n  th e  U n i te d  S t a t e s .  W uc herer ia  
malay i  i s  found in  a r e a s  o f  t h e  so u th w e s t  
P a c i f i c ,  e x te n d in g  in t o  c e n t r a l  Indo-C hina , 
p a r t s  o f  C h in a ,  and C ey lon . The number o f  
p e o p l e  i n f e c t e d  w i t h  t h e  two s p e c i e s  o f  
Wuchereria, according to  S to l l ,  i s  189 m illion . 
There is  very l i t t l e  d if fe ren ce  in  the c l i n i c a l  
m anifesta tions o f  these two in fe c t io n s .  Micro
f i l a r i a  malayi  does no t  have as  d i s t i n c t i v e  
a n o c tu rn a l  p e r i o d i c i t y  i n  the blood s tream  
as does  Micro  f i l a r i a  b a n c r o f t i .  M oreover, 
th e r e  i s  a d i f f e r e n c e  in  the ep idem io logy . 
Malayi  i s  f r e q u e n t ly  c a r r i e d  by m osqu itoes  
o f  the  genus Mansonia.  Larvae o f  t h i s  genus 
a r e  a t t a c h e d  t o  t h e  su b m e rg e d  r o o t s  o f  
w ater  p l a n t s  which makes l a r v i c i d a l  c o n t ro l  
a much more s e r i o u s  problem  th an  i f  Cule x  
o r  Aedes  m o sq u i to es  a r e  in v o lv e d ,  a s  they  
commonly a r e  i n  B a n c r o f t ’ s f i l a r i a s i s .

Onchocerca v o lv u lu s ,  t h e  c o n v o lu te d  f i l 
a r i a ,  h a s  a v e ry  e x t e n s i v e  d i s t r i b u t i o n  
t h r o u g h o u t  t r o p i c a l  A f r i c a .  I t  i s  a l s o  
found on the P a c i f i c  s lo p e  o f  Guatemala and 
th e  a d j a c e n t  p o r t i o n  o f  Mexico, where th e  
d i s e a s e  was a p p a r e n t ly  im ported  in  A f r ic a n  
s l a v e s .  The i n f e c t i o n  i s  t r a n s m i t t e d  by 
b la c k  gn a ts  be long ing  to  the genus Simulium.  
S t o l l  e s t i m a t e s  t h a t  1 9 . 8  m i l l i o n  a r e  
i n f e c t e d  with t h i s  worm, o f  whom 800 thous
and a r e  i n  th e  W es te rn  H e m is p h e re .

Loa loa,  th e  “ eye-worm, ” i s  c o n f in e d  to  
th e  t r o p i c a l  p a r t  o f  A f r i c a .  The i n f e c t i o n  
i s  t r a n s m i t t e d  by t a b a n id  f l i e s  (Chrysops  
s p p . ) .  S t o l l  e s t i m a t e s  t h a t  13 m i l l i o n  
p e o p le  a r e  i n f e c t e d .



FIGURE 1 4 .  D i s t r i b u t i o n  o f  F i l a r i a s i s .
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Dracuncu lus  medinens  i s , the  d ra g o n  worm 
o r  g u in e a -w o rm ,  h a s  v a r i o u s  s p e c i e s  o f  
Cyclops as  i n t e r m e d ia t e  h o s t s .  T h is  i n f e c 
t i o n  in  man i s  found e x t e n s i v e l y  i n  I n d ia ,  
th e  M idd le  E a s t ,  p a r t s  o f  A f r i c a ,  and i n  
so u th e rn  p a r t  o f  the  USSR. I t  p ro b a b ly  has 
now c o m p le te ly  d ie d  o u t  from the B r a z i l i a n  
and G uinean p o r t i o n s  o f  the  W estern  Hemis
phere where i t  e x i s t e d  as l a t e  as a q u a r t e r  
o f  a c e n t u r y  ag o .  F o r t y  e i g h t  and t h r e e -  
t e n t h s  m i l l i o n  p e r s o n s  a r e  b e l i e v e d  t o  be 
i n f e c t e d  w i t h  t h i s  p a r a s i t e .

PHYLUM PLATYHELMINTHES

C L A SS  TREMATODA ( F l u k e s )

S c l i i s  t o s o n e s

F ig u re  15 (page  22) shows th e  d i s t r i b u t i o n  
o f  th e  t h r e e  s c h is to so m e s  o f  man. S c h i s t o 
soma japonicum  i s  c o n f in e d  to  a r e a s  in  th e  
F a r  E a s t .  F ive  sm all  f o c i  a re  in  Japan .  The 
whole Yangtze R iv e r  b a s in  i s  in v o lv e d ,  four  
i s l a n d s  o f  th e  P h i l i p p i n e s  a r e  i n f e c t e d ,  
and one focus has been found i n  C e le b e s .

Sch is tosoma monsoni  i s  found in  th e  lower 
h a l f  o f  th e  N i l e  D e l ta ,  i n  many o t h e r  fo c i  
o f  A f r i c a ,  i n  P u e r t o  R ic o ,  S a n to  Domingo 
and sane  o f  th e  L e sse r  A n t i l l e s ,  Venezuela, 
D u tch  G u ia n a ,  and in  e x t e n s i v e  a r e a s  in  
B r a z i 1.

S c h i s t o s o m a  haematobium p ro b ab ly  o r i g i n 
a t e d  i n  th e  N i l e  V a l l e y .  Today e x t e n s i v e  
a r e a s  o f  i n f e c t i o n  e x i s t  i n  A f r i c a ,  th e  
s o u t h e r n  t i p s  o f  E u r o p e ,  and i n  w e s t e r n  
A s ia .  S t o l l  e s t i m a t e s  th e  human i n f e c t i o n s  
f o r  t h e s e  s p e c i e s  a s  f o l l o w s :  j a p o n i c u m  
46 m i l l i o n ,  mansoni  29 m i l l i o n ,  and haem-  
a t o b i a n  36 m i l l i o n .

Numerous cases  o f  S ch i  sto soma mansoni  a re  
b e in g  im ported  i n t o  th e  U nited  S t a t e s  from 
P u e r t o  R ic o ,  and P u e r to  R ican  s t u d e n t s  in  
t h i s  c o u n t r y  o c c a s i o n a l l y  have m i ld  Man- 
s o n ’s s c h i s t o s o m i a s i s .  Based upon th e  r a t e  
o f  i n f e c t i o n  in  P u e r t o  R ico ,  a t  l e a s t  100 
thousand  P u e r to  R ico  r e s i d e n t s  i n  New York 
have S c h i s t o s o m a  mansoni  i n f e c t i o n .  N ever
t h e l e s s ,  i t  i s  u n l i k e l y  t h a t  t h i s  d i s e a s e  
w i l l  become e s t a b l i s h e d  i n  t h i s  c o u n t r y  
s i n c e  s u i t a b l e  s n a i l  h o s t s  a r e  n o t  p r e s e n t  
i n  th e  New York a r e a .  R e c e n t ly  some n a t iv e  
s n a i l s  from s o u t h e r n  L o u i s i a n a  have been  
e x p e r im e n ta l ly  i n f e c t e d  so  the  p o s s i b i l i t y

o f  the  d i s e a s e  becoming e s t a b l i s h e d  e x i s t s ,  
e v en  th o u g h  i t  i s  r e m o te .

O t h e r  F l u k e s

F a s c i o l a  h e p a t i c a  i s  a common l i v e r  f lu k e  
o f  sheep . Not many p e rso n s  a re  r e p o r t e d  to  
be i n f e c t e d  b u t  human i n f e c t i o n  i s  known 
i n  t h e  O r i e n t ,  A f r i c a ,  s o u t h e r n  E u ro p e ,  
p a r t i c u l a r l y  th e  s o u t h e r n  p a r t  o f  F ra n c e ,  
and v a r io u s  p a r t s  of the  L a t in  America. Man 
u s u a l l y  c o n t r a c t s  th e  i n f e c t i o n  by e a t i n g  
w a te r  c r e s s  t o  w h ich  th e  l i t t l e  e n c y s t e d  
l a r v a e  a r e  a t t a c h e d .

In  th e  U n i te d  S t a t e s  F a s c i o l a  h e p a t i c a ,  
o r  th e  r e l a t e d  F a s c i o l o i d e s  magna, i s  found 
i n  L o u is ia n a ,  e a s t e r n  T exas ,  i n  i r r i g a t i o n  
a r e a s  in  th e  S o u th w es te rn  S t a t e s ,  Oregon, 
W ashington, and more r e c e n t l y  i n  W isconsin 
and Ohio . Sheep and c a t t l e  a r e  t h e  r e s e r 
v o i r  o f  t h e  i n f e c t i o n  and th ey  a r e  re sp o n 
s i b l e  f o r  t h e  s p r e a d  o f  t h e  d i s e a s e  to  
u n i n f e c t e d  a r e a s .

F a s c i o l o p s  i s  b us k i  i s  in d ig en o u s  to  c e n 
t r a l  and so u th  China, Formosa, French Indo 
C h i n a ,  S ia m , A ssam , Bengal, a n d  i n  t h e  
i s l a n d s  o f  t h e  S o u th w e s t  P a c i f i c .  T h i s  
i n f e c t i o n  i s  c o n t r a c t e d  by e a t i n g  c e r t a i n  
w a te r  p la n t s  c o n ta in in g  the  en cy s ted  s ta g e .  
P robab ly  abou t 10 m i l l i o n  pe rsons  have t h i s  
i n f e c t i o n .

C l o n o r c h i s  s i n e n s  i s , t h e  C h in e s e  l i v e r  
f l u k e ,  i s  found in  v a r i o u s  p a r t s  o f  Jap an ,  
s o u t h e r n  K o re a ,  C h in a ,  and F r e n c h  I n d o 
China . The i n f e c t i o n  i s  c o n t r a c t e d  by e a t 
i n g  raw o r  i n a d e q u a t e l y  co o k ed  i n f e c t e d  
f r e s h w a t e r  f i s h .  A p p ro x im a te ly  19 m i l l i o n  
people have the d isea se .  In  a d d i t io n  one m il
l i o n  in  e a s t e r n  E urope  and th e  USSR have 
a r e l a t e d  in f e c t io n ,  Opis thorchis f e l ineus .

Paragonimus w e s t e r m a n i ,  the  lu n g  f lu k e ,  
has  a d i s t r i b u t i o n  e s s e n t i a l l y  the  same as  
C l o n o r  c h i s  s i n e n s i s . T h i s  p a r a s i t e  i s  
a cq u ired  from in g e s t i n g  raw o r  in a d e q u a te ly  
cooked c r a w f i s h  o r  f r e s h w a te r  c r a b s  which 
a r e  i n f e c t e d .  T h is  i n f e c t i o n  a l s o  o c c u r s  
in  th e  W estern Hemisphere in  V en ezu e la ,  i n  
Ecuador, and probab ly  i n  Peru . About 3 m i l 
l i o n  peop le  in  th e  w orld  a re  i n f e c t e d .

C L A S S  C E S T O I D E A  ( T a p e w o r m s )
Diphy l lo bot hr ium latum,  the  broad o r  f i s h  

tapeworm, i s  a lm o s t  e x c l u s i v e l y  an i n f e c -
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FIGURE 1 5 .  D i s t r i b u t i o n  o f  S c h i s t o s o m i a s i s .
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t i o n  o f  t h e  N o r th  T em pera te  Zone. I t  has ,  
however, been found i n  th e  A r c t i c .  Very few 
o t h e r  l o c a l i t i e s  a r e  in v o lv e d .  The i n f e c 
t i v e  l a r v a l  s t a g e  (sparganim) i s  found on ly  
i n  f i s h  l i v i n g  i n  c o ld  w a te r .  S t o l l  e s t i 
m a te s  t h a t  a b o u t  10 m i l l i o n  p e o p l e  a r e  
i n f e c t e d .  A r e l a t e d  s p e c i e s  o f  D i p h y l l o 
b o t h r i u m  i s  found in  th e  O r i e n t  i n  which 
t h e  sparganum  s t a g e  i s  a t  t im e s  found in  
man. Human in f e c t i o n  i s  r e p o r te d  from Java , 
Sum atra , s o u th e rn  China, Formosa, and Japan . 
The sparganum s t a g e  o f  t h i s  D i p h y l l o b o t h 
r ium  t y p i c a l l y  d e v e lo p s  i n  th e  t i s s u e s  o f  
am phib ia , r e p t i l e s ,  b i r d s  and mamnals. Man 
becomes th e  second  i n t e r m e d i a t e  h o s t  when 
i n f e c t e d  ta d p o le s  a r e  sw allow ed. M oreover, 
i n  China and French  Indo-China th e  f l e s h  o f  
a b i r d ,  f ro g ,  o r  snake i s  sometimes a p p l ie d  
to  a f e s t e r i n g  l e s i o n  on th e  s k in  o r  t o  an 
i n f l a m e d  e y e .  T he  w a rm th  o f  t h e  human 
t i s s u e s  causes  th e  worm to  e n t e r  the human 
t i s s u e s .  P r o b a b ly  100 th o u sa n d  p e o p le  i n  
th e  O r i e n t  have  t h i s  i n f e c t i o n .

I n  th e  U n i te d  S t a t e s ,  D i p h y l l o b o t h r i u m  
latum  o c c u rs  i n  n o r th e r n  M inneso ta  and th e  
n o r th e r n  p e n in s u la  o f  M ichigan. I t  i s  found 
much more e x t e n s i v e l y  i n  a d ja c e n t  p o r t i o n s  
o f  Canada from th e  A t l a n t i c  to  the  P a c i f i c  
c o a s t s .  C a s e s  o f  D i p h y l l o b o t h r i u m  la tum  
o c c u r  beyond t h e  boundary  o f  t h e  endem ic 
a r e a s .  F is h  from endemic a r e a s  a re  shipped 
as  f a r  so u th  a s  S t .  L o u i s  and  L o u i s v i l l e  
and a s  f a r  e a s t  as New York C i ty .  I f  i n f e c 
te d  f i s h  i s  e a t e n  uncooked or in a d e q u a te ly  
cooked a f t e r  sh ipm ent,  i t  i s  l i k e l y  to  p ro 
duce i n f e c t i o n .  There a r e  r e p o r t s  o f  c a se s  
from New York C i ty  i n  p e o p le  who have n o t  
b e e n  o u t s i d e  t h e  c i t y  a r e a .  T hese  i n f e c 
t i o n s  can  be t r a c e d  to  sh ip p e d  f i s h .  I t  i s  
r e l a t i v e l y  s im p le  t o  c o n t r o l  such  exposure  
by p r o h i b i t i n g  sh ip m en t  o f  f i s h  d u r in g  the 
h i g h l y  endem ic  se a s o n ,  th e  l a t t e r  p a r t  o f  
t h e  summer and  e a r l y  f a l l  m o n th s .

D i p y l i d i u m  caninum,  th e  dog tapeworm, i s  
common i n  d ogs  and c a t s .  W henever t h e s e  
d o m e s t ic  a n im a ls  have f l e a s ,  as  th e y  u s u 
a l l y  do, the  i n f e c t i o n  may be o c c a s i o n a l l y  
t r a n s f e r r e d  to  man. Human i n f e c t i o n s  a r e  
found o n ly  i n  c h i l d r e n  who have been  f o n 
d l i n g  th e se  p e t s ,  and a c c i d e n t a l l y  swallow 
the  i n f e c t e d  f l e a s .  Records fromNew O rlean s
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i n d i c a t e  i n f e c t i o n s  occu r  in  c h i l d r e n  from 
un d er  one y e a r  o f  age up to  e i g h t  and te n  
y e a r s .  The i n c i d e n c e  i n  man i s  p r o b a b l y  
a b o u t  t h e  same i n  t h e  U n i t e d  S t a t e s  as  
e l s e w h e r e  i n  t h e  w o r l d .

Hymenolep is  nana,  the  dw arf  tapeworm, i s  
p r im a r i ly  a ch ildhood  p a r a s i t e .  I t  i s  found 
more in  the S u b tro p ic s  th an  in  the  T ro p ic s ,  
and i s  v e ry  uncommon i n  c o o l e r  c l i m a t e s .  
About 20 m i l l i o n  c h i l d r e n  t h r o u g h o u t  th e  
w o r ld  a r e  i n f e c t e d .  I n  t h e  U n i te d  S t a t e s  
Hymenolep is  nana  o ccu rs  p r i n c i p a l l y  i n  the  
S o u th  b u t  may e x t e n d  a s  f a r  n o r t h  a s  th e  
Ohio R iv e r .  The in c id e n c e  i s  u s u a l l y  mod
e r a t e .  P ro b a b ly  n o t  more th an  100 thousand  
t o  200 tho.usand c h i l d r e n  i n  t h i s  c o u n t r y  
a r e  i n f e c t e d .  I n  c e r t a i n  a r e a s ,  however, 
i n f e c t i o n  r a t e s  may be a s  h ig h  a s  5-10%. 
T h e s e  a r e a s  a r e  i n  n o r t h  G e o r g i a ,  e a s t  
T e n n e s s e e ,  and e a s t  K e n tu c k y .  O r d i n a r i l y  
the number o f  worms p r e s e n t  i n  th e  i n d i v i d 
u a l  i s  few, b u t  o c c a s i o n a l l y  heavy  i n f e c 
t i o n s  a r e  o b s e r v e d  w h ere  t h e  num ber o f  
worms amount t o  s e v e r a l  th o u s a n d .

Hymenolep is  d i m i n u t a ,  t h e  r a t  tapeworm, 
se ld o m  p r o d u c e s  human i n f e c t i o n .  I t  h a s  
been found s p o r a d i c a l l y  in  T exas ,  L o u is ia n a ,  
M i s s i s s ip p i ,  A rkansas , T ennessee , Kentucky, 
Alabama, G e o rg ia ,  and th e  C a r o l i n a s .  T here  
a r e  a v e ry  few r e c o r d s  from f a r t h e r  n o r th .

T a e n i a  s a g i n a t a ,  t h e  b e e f  tapeworm , i s  
common p a r t i c u l a r l y  th ro u g h  th e  Mohammedan 
p o p u l a t i o n  o f  t h e  w o r l d .  I n  t h e  U n i t e d  
S t a t e s  a b o u t  1% o f  th e  b e e f  i n  f e d e r a l l y  
i n s p e c t e d  s l a u g h t e r  h o u s e s  w h ich  g e t s  t o  
th e  consumer has  th e  v i a b l e  l a r v a l  s t a g e .  
T h e re  a r e  a l t o g e t h e r  c l o s e  t o  39 m i l l i o n  
people  in  th e  w or ld  who have t h i s  i n f e c t i o n .  
At any one time a t  l e a s t  100 th o u san d  people  
i n  th e  U n i t e d  S t a t e s  a r e  i n f e c t e d  w i t h  
T a e n i a  s a g i n a t a .

T aeni a  s o l i u m , th e  p o rk  tapeworm, has  a 
v e ry  much low er i n c id e n c e  and a more l im 
i t e d  d i s t r i b u t i o n .  I t  i s  p r im a r i ly  found in  
e a s t e r n  and s o u t h e a s t e r n  E u r o p e ,  I n d i a ,  
and i n  Mexico. Mexico i s  the  o n ly  p la c e  i n  
the  W estern  Hemisphere where i t s  in c id e n c e  
i s  h ig h .  A l to g e th e r  a b o u t  2 .5  m i l l i o n  p e r 
so n s  a r e  i n f e c t e d .

T a e n ia  so l i u m  i s  v e ry  r a r e  to d a y  in  th e
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p o p u l a t i o n  in  th e  U n ited  S t a t e s .  Form erly  
i t  was n o t  uncommon to  s e e  s o - c a l l e d  
" m e a s l y ” p o rk  w hich  c o n t a i n e d  th e  l a r v a e  
s t a g e .  I t  i s  o n ly  i n  the  l a s t  decade  t h a t  
p r a c t i c a l l y  a l l  T aenia  s o l i u m  i n f e c t i o n s  
have d ie d  o u t .  N e v e r th e le s s ,  the  r a r e  cases  
which now occu r  shou ld  be g iven  v e ry  c a r e 
f u l  l a b o r a t o r y  and c l i n i c a l  a t t e n t i o n  b e 
c a u s e  o f  t h e  g ra v e  p o s s i b i l i t y  o f  human 
l a r v a l  i n f e c t i o n ,  t h a t  i s  human c y s t i c e r c o -  
s i s ,  o c c u r r i n g  a s  a r e s u l t  o f  p r e v i o u s l y  
a c q u i r e d  i n t e s t i n a l  i n f e c t i o n .

H y d a t id  worm. E c h i n o c o c c u s  g r a n u l o s u s , 
w hich  c a u s e s  h y d a t i d  d i s e a s e ,  i s  g r e a t l y  
o v e r - r a t e d  s t a t i s t i c a l l y ,  a t  l e a s t  as  o f  
th e  p r e s e n t  time. The d i s e a s e  i s  commonly 
found in  hogs, sheep, c a t t l e ,  and, from time 
to  t im e ,  i n  man. Today human i n f e c t i o n  i s  
o f  i m p o r t a n c e  p a r t i c u l a r l y  i n  t h e  v e r y  
f e r t i l e  P l a t a  R iv e r  V a l l e y  o f  A r g e n t in a .  
A b o u t  o n e - t h i r d  o f  a l l  t h e  c a s e s  which 
come to  su rg e ry  in  th e  h o s p i t a l s  i n  Buenos 
A i r e s ,  A rg e n t in a  a re  h y d a t i d  c y s t s .  A l to 
g e th e r ,  th e  i n f e c t i o n  th ro u g h o u t  th e  world 
to d a y  i n  t h e  human p o p u l a t i o n  i s  n o t  much 
o v e r  100 thousand , w hereas  25 o r  30 y e a r s  
ago i t  may h av e  been  a s  much as  one m i l 
l i o n .  T h i s  r e d u c t i o n  h a s  o c c u r r e d  a s  a 
r e s u l t  o f  c e r t a i n  p r e v e n t iv e  m easu res ,  and 
from c a r e  w ith  r e f e r e n c e  to  h a n d l i n g  dogs 
a ro u n d  sh eep ,  c a t t l e  and hog ra n c h e s .  The 
l a t t e r  e n t a i l s  th e  p e r i o d i c  deworming o f  
d ogs  to  g e t  r i d  o f  th e  a d u l t  s t a g e  o f  th e

worm so t h a t  th e  eggs w i l l  n o t  be  p a s s e d  
i n  th e  dog’ s e x c r e t a  and re a c h  man, t o  be 
sw a llo w ed  and p roduce  h y d a t i d  c y s t .

In  the U nited  S t a t e s ,  Echinococcus granu
losus  was q u i t e  a problem b e fo re  1924. Then 
new im m ig ra t io n  laws went i n t o  e f f e c t  and 
a h igh  p e rcen tage  o f  the p rev ious  immigrants 
from e a s t e r n  and s o u t h e a s t e r n  Europe were 
e x c lu d e d  on a q u o ta  b a s i s .  However, t h i s  
i n f e c t i o n  d o e s  e x i s t  n a t u r a l l y  i n  t h e  
U nited  S t a t e s .  I t  has been found in  s e v e r a l  
w e s te rn  s t a t e s  among p e rso n s  who have been 
a s s o c ia te d  w ith  sheep. Moreover, th e re  i s  a 
r e c o rd  of approx im ate ly  15 ind igenous  cases 
i n  L o u is ia n a ,  i n d iv id u a l s  who had no t  been 
out o f  th e  deep  so u th  and th e  m a j o r i t y  o f  
whom had n e v e r  b e e n  o u t  o f  t h e  s t a t e  o f  
L o u i s i a n a .  The i n f e c t i o n  e x i s t s  a l s o  i n  
e a s t e r n  T e n n e s s e e .  A l th o u g h  t h i s  d i s e a s e  
i s  n o t  w id e ly  p r e v a l e n t ,  whenever t h e r e  i s  
a s u g g e s t i o n  in  th e  c l i n i c  or  th e  l a b o r a 
t o r y  o f  ab d o m in a l  c y s t s  o f  an y  k in d ,  t h e  
l a b o r a to r y  w orker, as well as th e  i n t e r n i s t s  
and s u r g e o n s ,  s h o u ld  a lw ay s  t h i n k  o f  th e  
p o s s i b i l i t y  o f  h y d a t id  c y s t s .
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