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THESIS ON TRYPANOSOMIASIS.

D u r ing  th e  m i l i t a r y  o p e r a t i o n s  i n  E a s t  A f r i c a  

i n  1918 ,  I  had  t h e  o p p o r t u n i t y  o f  o b s e r v i n g  c a s e s  o f  

t r y p a n o s o m i a s i s .  T hree  Europeans  were u n d e r  my c a r e .  

Owing to  t h e  c o u r t e s y  o f  C a p ta in s  Hume, Manson and 

B r i e r l e y ,  R.A.M.O., I  had  f a c i l i t i e s  f o r  o b s e r v i n g  two 

E u ro p e a n s  and 14 A f r i c a n s .  These were t h e  o n ly  c a s e s  

r e p o r t e d  d u r i n g  th e  campaign .  A l l  t h e  c a s e s ,  b u t  one, 

were  p r o b a b l y  i n f e c t e d  w i t h  th e  same ty p e  o f  t rypanosom e ,  

and w ere  t r e a t e d  on s i m i l a r  l i n e s .  From t h i s ,  i t  seems 

p o s s i b l e  to  draw some c o n c l u s i o n s ,  b o th  r e g a r d i n g  t h e  

symptomatology and t r e a t m e n t  o f  t h i s  d e a d ly  d i s e a s e .

D e f i n i t i o n .

T ry p a n o s o m ia s i s  i s  a  p r o t o z o a l  d i s e a s e  e s s e n ­

t i a l l y  o f  A f r i c a ,  and i s  t h e  te rm  a p p l i e d  to t h e  condit ion  

p ro d u ce d  by i n v a s i o n  o f  th e  b lo o d  o f  human b e i n g s  w i th  

p a r a s i t e s  known a s  t ry p a n o  some s. At f i r s t  t h e r e  i s  an 

I r r e g u l a r  f e v e r  and t rypanosom es  a r e  p r e s e n t  i n  th e  b loo d .

S l e e p in g  s i c k n e s s  i s  t h e  t e r m i n a l  p h a se  o f  

t rypanosom a  i n f e c t i o n ,  when th e  t ry p an o  somes a r e  found i n  

t h e  c e r e b r o - s p i n a l  f l u i d  and th e  c h i e f  symptoms a r e  due 

to  t h e  invoIvem en t  o f  th e  n e rv o u s  system. G re a t  ap a th y  

and l i s t l e s s n e s s  w i th  f i n a l l y  a  coma,tose s t a t e  a r e  

f e a t u r e s  o f  t h i s  s t a g e .

Hi s to  r y .
Although i t s  t r u e  a e t i o l o g y  was n o t  app reh en ded  

u n t i l  q u i t e  r e c e n t l y ,  s l e e p i n g  s i c k n e s s  h a s  been  known to  

e x i s t  f o r  n e a r l y  two c e n t u r i e s .  A ccord ing  to  C a s t e l l a n ! ,



t h e  e a r l i e s t  m e n t io n  o f  s l e e p i n g  so c k n es s  so f a r  d i s ­

c o v e r e d  i s  by J o h n  A tk in s ,  i n  h i s  l i t t l e  book,  e n t i t l e d  

»fhe  Navy Surgeon” p u b l i s h e d  i n  1734, i n  t h e  a p p e n d ix  to  

which he  d e s c r i b e s  " t h e  s l e e p i n g  d i s t e m p e r " ,  common among 

t h e  n e g r o e s  on th e  Guinea  Coas t ,  among whom he had  

t r a v e l l e d  i n  1731 .  I t  was w e l l  known to  t h e  s l a v e  

d e a l e r s  who, on p u r c h a s i n g  s l a v e s ,  a lw ays  examined th e  

g l a n d s  a t  t h e  b a c k  o f  th e  n e c k  and any s l a v e s  whose 

g l a n d s  were  e n l a r g e d  were  r e j e c t e d .  The f i r s t  a c c o u n t  

g i v e n  o f  t h i s  symptom i s  by W in te rb o t to m  i n  1803, who 

b r o u g h t  o u t  th e  im p o r t a n c e  o f  e n la r g e m e n t s  o f  t h e  

p o s t e r i o r  c e r v i c a l  g l a n d s  (W interbo t tom* s s i g n ) ;  t h e  c a s e s  

he  d e s c r i b e d  o c e u r e d  a t  S i e r r a  Leone .

The o c c u r r e n c e  o f  t ry p an o  some s was f i r s t  found 

i n  t h e  b lo o d  o f  a n im a l s .  In  1879 Lewis ,  i n  C a l c u t t a ,  

d e s c r i b e d  t h e  t rypanosom a  l e w ! s i  i n  th e  r a t .  In  the  

f o l l o w i n g  y e a r ,  Evans d e s c r i b e d  a s i m i l a r  p a r a s i t e ,  

T . e v a n s i .  i n  t h e  b lo o d  o f  h o r s e s  i n  I n d i a  a f f e c t e d  w i th  

" s u r r a " .  T h i s  d i s e a s e  th e  n a t i v e s  had  a lw ays  a s c r i b e d  to  

t h e  b i t e  o f  c e r t a i n  b lo o d s u c k in g  f l i e s ;  He a l s o  found 

t h a t  i t  i n f e s t e d  cam els ,  e l e p h a n t s ,  b u f f a l o e s  and dogs .  

F i f t e e n  y e a r s  l a t e r ,  Bruce d i s c o v e r e d  t h a t  "nagana" ,  a  

f a t a l  d i s e a s e  o f  c a t t l e  i n  A f r i c a ,  was due to  a  trypanosoma 

T . b r u c e i .

In  1890 Nepveu found t rypanosom es  i n  th e  b lo o d  

o f  a  man i n  A l g e r i a ,  b u t  he e s t a b l i s h e d  no d e f i n i t e  

r e l a t i o n s h i p  between th e  o rg an ism s  and th e  a s s o c i a t e d  

m o rb id  c o n d i t i o n s ,  and th e  d i s c o v e r y  d i d  n o t  a t t r a c t  

a t t e n t i o n .

In  1901 Forde found a  p a r a s i t e  i n  th e  b lo o d  o f  

a  European  s u f f e r i n g  from an i r r e g u l a r  n o n - m a l a r i a l  f e v e r .
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i n  t h e  R i v e r  Gambia Colony, and i n  1902 D u t ton  r e c o g n i s e d  

t h e  p a r a s i t e  a s  a  t rypanosom e .  L a t e r ,  D u t ton  found  a 

s i m i l a r  o rg an ism  i n  t h e  b lo o d  o f  a n a t i v e  o f  th e  same 

c o lo n y  and s u g g e s t e d  th e  name T .g am b le n se ,  which th e  

p a r a s i t e  now b e a r s .  S u b s e q u e n t ly ,  many c a s e s  were 

d e s c r i b e d ,  b o th  i n  Europeans  and n a t i v e s ,  and th e  a s s o c i a ­

t i o n  o f  t h e  p a r a s i t e  w i th  a  form o f  i r r e g u l a r  f e v e r  was 

e s t a b l i s h e d .

In  1902 C a s t e l l a n i  d i s c o v e r e d  t ryp an o som es  i n  

t h e  b l o o d  o f  c a s e s  o f  s l e e p i n g  s i c k n e s s  and b r o u g h t  

a b o u t  t h e  e s t a b l i s h m e n t  o f  th e  c o n n e c t i o n  be tw een  

t r y p a n o s o m i a s i s  and s l e e p i n g  s i c k n e s s .  Bruce,  Nabarro  

and o t h e r  i n v e s t i g a t o r s  c o n f i rm ed  C a s t e l l a n i ’ s f i n d i n g s .

In  1903 Bruce and Nabarro  r e p o r t e d  t h a t  i n  

Uganda t h e  t s e - t s e  f l y ,  G l o s s i n a  p a l p a l i s ,  was th e  

t r a n s m i t t e r  o f  t h e  i n f e c t i o n .  T h i s  c o n c l u s i o n  was a l s o  

r e a c h e d  by Sambon and Brumpt on e p i d e m i o l o g i c a l  g ro u n d s .

I n  1909 K ie in e  d i s c o v e r e d  t h e  t s e - t s e  f l y  was no mere 

m e c h a n ic a l  t r a n s m i t t e r  o f  th e  t rypanosom es ,  a s  had  been  

supposed  b u t  was a t r u e  i n t e r m e d i a t e  h o s t .  A f t e r  f e e d i n g  

G . p a l p a l i s  on a n im a l s  i n f e c t e d  w i t h  T . b r u c e i ,  he s e t  th e  

same f l i e s  to  b i t e  f r e s h  an im a ls  a t  v a r y i n g  i n t e r v a l s .

Up to  s i x t e e n  days  t h e  f l i e s  f a i l e d  to  convey th e  

i n f e c t i o n ,  b u t  from t h a t  p e r i o d  onwards to  th e  f o r t y -  

sev en th  day ,  when th e  e x p e r im e n t  c o n c lu d ed ,  t h e y  communi­

c a t e d  th e  t ry p a n o  some to  e i g h t  a n im a l s .  Bruce and o t h e r s  

h ave  conf i rm ed  K i e i n e ’ s r e s u l t s  and have  a s c e r t a i n e d  t h a t  

th e y  a p p ly  to  T .gam blense  and o t h e r  t rypanosom es .

In  1910 i n  R hodes ia ,  S tephens  and Pantham 

e s t a b l i s h e d  th e  e x i s t e n c e  o f  a  more v i r u l e n t  t ry p an o  some, 

T . r h o d e s i e n s e .  They found t h a t  i t  was a s s o c i a t e d  w i t h  a
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r e s i s t a n t  form o f  t h e  d i s e a s e ,  t h a t  a n im a l s  immunized 

a g a i n s t  f .  gam biense  succumbed to  th e  R hodes ian  t r y p a n o -  

some. L a t e r ,  Kinghorn  and Ybrke p ro v ed  t h a t  T. r h o d e s i e n s e  

was t r a n s m i t t e d  by G lo s s in a  m o r s i t a n s .

I n  1909 Ohagas d e s c r i b e d  a form o f  t r y p a n o s o ­

m i a s i s ,  e s p e c i a l l y  common i n  c h i l d r e n ,  which  i s  endemic 

i n  p a r t s  o f  t h e  s t a t e  o f  Minas G eraes  i n  B r a z i l ,  and i s  

t r a n s m i t t e d  to  man and th e  d om es t ic  a n im a l s  by a  s p e c i e s  

o f  bug ,  Lamus m e g i s t u s .  The symptoms o f  t h i s  d i s e a s e  

a r e  d i f f e r e n t  from th e  A f r i c a n  t r y p a n o s o m i a s i s ;  an a c u t e  

ty p e  u s u a l l y  o c c u r s  i n  c h i l d r e n  u n d e r  one y e a r  o f  age ,  

w h i l s t  t h e  ty p e  o f  th e  d i s e a s e  a s  seen i n  a d u l t s  i s  

m a i n l y  c h r o n i c .  ( S t i t t . )

G e o g r a p h ic a l  D i s t r i b u t i o n .

The d i s e a s e  i s  e s s e n t i a l l y  A f r i c a n .  Accord ing  

to  C a s t e l l a n i ,  a t  t im e s ,  c a s e s  were  im p o r ted  to  th e  West 

I n d i e s  from West A f r i c a  b u t  th e  d i s e a s e  soon d i e d  o u t .

No f r e s h  c a s e s  o c c u r r e d  a s  t h e r e  were no t s e - t s e  f l i e s .  -

I t  e x i s t s  on t h e  w e s t  c o a s t  o f  A f r i c a ,  from 

S en eg a l  to  Mossamedes. I t  i s  a l s o  p r e s e n t  i n  th e  N ig e r  

and Congo b a s i n s ,  and p a r t i c u l a r l y  i n  Uganda, where  i t  

was f i r s t  n o t i c e d  i n  1900. The more v i r u l e n t  form o c c u r s

i n  R h o d e s ia .
As r e g a r d s  th e  E as t  A f r i c a n  campaign,  t h e  c h i e f

a r e a s  to  be c o n s i d e r e d  a r e ,  German E a s t  A f r i c a  and 

P o r tu g u e s e  E as t  A f r i c a .  In  1902 c a s e s  were found i n  

German E a s t  A f r i c a .  From th e  w r i t i n g s  o f  German d o c t o r s  

i t  would a p p e a r  t h a t  the  i n f e c t e d  a r e a s  i n  German E a s t  

A f r i c a ,  a t  p r e s e n t ,  a r e  -  th e  so u th e rn  b o r d e r  o f  Lake 

V i c t o r i a  Nyanza, #ie v i c i n i t y  o f  Lake Tanganyika ,  and the
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n e ig h b o u rh o o d  o f  t h e  Rovuma r i v e r  (w hich  f o m s  t h e  

b oundary  b e tw een  t h e  German and P o r tu g u e s e  c o l o n i e s )  

from S a ssaw ara  on t h e  w e s t  to  L i  w a le  on t h e  e a s t .

Dr M a r s h a l l  w r o t e  i n  1908 t h a t  t h e r e  were  two 

f o c i  o f  s l e e p i n g  s i c k n e s s  on Lake V i c t o r i a  and one on • 

T an g an y ik a .  The d i s e a s e  h a s  been  d i s c o v e r e d  on th e  

i s l a n d s ,  Bumbide and I r o b a ,  and on th e  m a in l a n d  I h a n g i r o ,  

o p p o s i t e  to  them. Oases o f  t h e  d i s e a s e  have  a l s o  been  found 

on Ukerewe I s l a n d .  G l o s s in a  p a l p a l i s  was found w i d e ly  

d i s t r i b u t e d  on t h e  shore  o f  l a k e  V i c t o r i a ,  and on th e  

r i v e r s  i n  t h e  Shi r a t i  d i s t r i c t ,  and s l e e p i n g  s i c k n e s s  

was p r e v a l e n t  t h e r e .  ( The d i s e a s e  was b r o u g h t  a lo n g  t r a d e  

r o u t e s  from West A f r i c a ,  th ro u g h  th e  t e r r i t o r i e s  w a t e r e d  

by t h e  Congo and i t s  t r i b u t a r i e s ) .

In  1910 Wolf met w i th  a  c a se  o f  t r y p a n o s o m i a s i s ,  

which  came from th e  Rovuma r i v e r  a r e a ,  n e a r  i t s  j u n c t i o n  

w i t h  t h e  S a ssaw ara  r i v e r .  I t  was found  t h a t  th e  G l o s s in a  

m o r s i t a n s  was t h e  t r a n s m i t t e r  o f  t h e  Rovuma s l e e p i n g  s i c k ­

n e s s  and t h a t  t h e  t rypanosome was i d e n t i c a l  w i th  

T. r h o d e s i e n s e .

P r o f e s s o r  Beck, a s  a r e s u l t  o f  h i s  i n v e s t i g a ­

t i o n s ,  s t a t e d  t h a t  10^ o f  t h e  G lo s s in a  m o r s i t a n s  i n  th e

Rovuma a r e a  were i n f e c t e d  wi th  t ry p a n o  somes.

P r e v io u s  to  t h e  war ,  no i n v e s t i g a t i o n  had  been

made a s  r e g a r d s  i n f e c t e d  a r e a s  i n  P o r tu g u e se  E a s t  A f r i c a ,  

a l t h o u g h  t h e  Germans c o n s i d e r e d  i t  m os t  p r o b a b l e  t h a t  such 

e x i  s t e d .

In  t h e  c o u rs e  o f  m i l i t a r y  o p e r a t i o n s  i n  P o r tu g u e se  

t e r r i t o r y ,  a  l i n e  o f  communication was opened up, r u n n in g  

from Bandar i  (on the  m a in lan d  o p p o s i t e  P o r t  A m e l i a ) 

th r o u g h  Mahiba ( 14 m i l e s ) ,  Anquabe (44 m i l e s ) ,  Medo and

5.



Balaina to  L u c i n j e .  ’ From B andar i  to  Anquabe, th e  r o a d  r u n s  

t h r o u g h - f a i r l y  t h i c k  b ush  and i s  c r o s s e d  by s e v e r a l  sm all  

s t r e a m s ,  b u t  t h e s e  d r y  up i n  t h e  "d ry"  s e a s o n s .  T s e - t s e  

f l i e s  were  e n c o u n t e r e d  i n  m o d e ra te  numbers a t  Mahiba, and 

f o r  a  d i s t a n c e  o f  seven m i l e s . b e y o n d ,  to w ard s  Anquabe,

F o u r  o f  t h e  f i v e  c a s e s  o f  t r y p a n o s o m i a s i s  o c c u r r i n g  i n  

E u ro p ean s  were  i n f e c t e d  i n  t h i s  a r e a ;  t h e  f i f t h  c a s e  con­

t r a c t e d  t h e  d i s e a s e  i n  t h e  Rovuma a r e a .  (He was t h e  only  

one o u t  o f  2 ,0 0 0  t r o o p s  to  c o n t r a c t  t h e  d i s e a s e ) .  C a re fu l  

e n q u i r i e s  were made c o n c e r n i n g  th e  n a t i v e  c a s e s  and th e  

m a j o r i t y  were found  to  have  b e en  i n  t h e  d i s t r i c t  a d j o i n i n g  

Mahiba, b u t  no d e f i n i t e  h i s t o r y  c o u ld  be  o b t a i n e d  from th e  

p a t i e n t s  t h e m s e lv e s .

A n o th e r  l i n e  o f  communication i n  P o r tu g u e s e  E a s t  

A f r i c a  r a n  from Lumbo ( o p p o s i t e  Mosamblque ) th ro u g h  Nam- 

p U la  to w ards  Lake Ilyas sa  -  beyond Nampula th e  v e t e r i n a r y  

su rg e o n s  r e p o r t e d  t h e  p r e v a l e n c e  o f  t r y p a n o s o m i a s i s  amongst 

c a t t l e ,  b u t  no c a s e s  amongst the  t r o o p s  o c c u r r e d  a lo n g  

t h e  Lumbo l i n e .

C o n s id e r in g  th e  number o f  t r o o p s ,  i n c l u d i n g  n a t i v e  

c a r r i e r s ,  o p e r a t i n g  i n  P o r tu g u e se  E a s t  A f r i c a ,  t h e  d i s e a s e  

i s  n o t  e a s i l y  c o n t r a c t e d  i n  th e  i n f e c t e d  a r e a s ,  a s  t h e r e  

w ere  v e ry  few c a s e s  c o m p a r a t iv e ly  -  5 w h i te  men ( i n c l u d i n g  

2 o f f i c e r s )  and 15 n a t i v e s .

In  A f r i o a  t r y p a n o s o m i a s i s  i s  on th e  i n c r e a s e .

T h i s  i s  p ro b a b ly  due to  t h e  f a c t  t h a t  a s  t h e  c o u n t ry  i s  

b e i n g  opened up,  an i n c r e a s e d  number o f  n a t i v e s  a r e  moving 

from p l a c e  to  p l a c e ,  and l a r g e r  numbers o f  E uropeans  

s e t t l e  i n  t h e  c o n t i n e n t .  T h is  h a s  o c c u r r e d  to  a  much 

g r e a t e r  e x t e n t  s in c e  war  b roke  o u t ,  and one may e x p e c t  

f u r t h e r  i n f e c t e d  a r e a s .
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E t i o l o g y .

S t i t t  s t a t e s :  "The A f r i c a n  t r y p a n o s o m i a s e s

f o l l o w  i n f e c t i o n  w i t h  two s p e c i e s  o f  t r y p a n o  somes; th e  

more v i r u l e n t  ty p e  o f  t h e  d i s e a s e  o c c u r r i n g  i n  South 

C e n t r a l  A f r i c a  b e i n g  due to  t ry p a n o  soma r h o d e s i e n s e ,  

t r a n s m i t t e d  by G l o s s i n a  m o r s i t a n s ,  and t h a t  o f  l e s s  

s e v e r e  t y p e ,  b u t  o f  more g e n e r a l  d i s t r i b u t i o n ,  b e in g  

due to  f . g a m b i e n s e  and t r a n s m i t t e d  by  G l o s s in a  p a l p a l i s . "

Macfie  h a s  r e p o r t e d  a  new t ry p a n o  some, 

f . n i g e r i e n s e ,  from young p e r s o n s  i n  N i g e r i a .  I t  i s  s a i d  

to  be  l e s s  v i r u l e n t  th an  T. gam biense ,  and to  be  t r a n s ­

m i t t e d  by G l o s s i n a  t a c h n o i d e s .  Bruce c o n s i d e r s  T . n i g é r ­

i e n  se  a s  b e in g  T .gam b ien se .

R eg a rd in g  o t h e r  forms o f  t rypanosom es  i n  man,

S i r  P.Manson s t a t e s :  "S ee in g  t h a t  m ost  o f  th e  t r y p a n o -

somes h i t h e r t o  s t u d i e d  e x p e r i m e n t a l l y  a r e  c a p a b le  o f

l i v i n g  i n  a  v a r i e t y  o f  v e r t e b r a t e  h o s t s ,  i t  seems p r o b a b l e  

t h a t  o t h e r  members o f  t h i s  group o f  p a r a s i t e s ,  i n  a d d i t i o n  

to  T .g am blense ,  T . r h o d e s i e n s e ,  and T . c r u z i ,  may f i n d  i n
^  Iman a t  t i m e s ^ s u i t a b l e  h o s¥ .  A p p a re n t ly  T . l e w i s i ,  T . e v a n s i ,  

and T . b r u c e i  do n o t  g e n e r a l l y  th r iv e ,  i n  man, b u t  t h a t  

c i r c u m s ta n c e  does  n o t  w a r r a n t  th e  i n f e r e n c e  t h a t  he i s  

c o m p le t e ly  immune a g a i n s t  t h e s e  and a l l  o t h e r  s n e c i e s . "

The t r y p a n o s o m i a s i s  p a r a s i t e s  have a  f u s i f o r m  

b od y .  They v a ry  i n  s i z e ,  b o th  i n  l e n g t h  and b r e a d t h .  

A cco rd ing  to  S t i t t  " t h e  normal t y p e ,  a s  found i n  the  

b l o o d ,  v a r i e s  from 14 to  20 m ic ro n s ,  w h i l e  l o n g e r  form s,

20 t o  24 m ic ro n s ,  a r e  growth ones  and, i n  th e  l o n g e s t  

o nes  ( 2 3 -3 3  m ic r o n s )  we have t h o s e  p r e p a r i n g  to  d i v i d e  

l o n g i t u d i n a l l y .  In  w id th  they  v a ry  from 1 . 5  to  2 m i c r o n s . "

The p a r a s i t e  i s  a m o t i l e  f l a g e l l a t e  o rg an ism  and



t h e  body (which s t a i n s  b l u e  ), shows two chromatlipL 

s t a i n i n g  m a s s e s ,  t h e  one i n  th e  c e n t r e  b e i n g  t h e  n u c l e u s ,  

and t h e  one a t  t h e  end ( p o s t e r i o r  e n d ) ,  t h e  m ic r o ­

n u c l e u s  o r  b l e p h a r o p l a s t . A d jo in in g  o r  s u r r o u n d in g  th e  

b l e p h a r o p l a s t  i s  a  v a c u o l e .  Along th e  whole body r u n s  

a  wavy membrane -  t h e  u n d u l a t i n g  membrane -  which p r o j e c t s  

beyond th e  body, a t  t h e  end away from th e  b l e p h a r o p l a s t ,  

a s  a  f l a g e l l u m ;  t h i s  end o f  th e  body i s  known a s  t h e  

a n t e r i o r  end.

Pry and Ranken have  d e s c r i b e d  th e  e x t r u s i o n  o f  

g r a n u l e s  -  s h a r p l y  d e f i n e d  r e f r a c t i l e  b o d i e s  -  and t h i s  

p r e c e d e s  t h e  d i s i n t e g r a t i o n  o f  the  t r y p a n o  somes, and i s  

e s p e c i a l l y  o b s e r v a b l e  i n  t h e  more c h r o n i c  forms o f  

t r y p a n o s o m i a s i s  o f  men and a n im a l s .  I f  o c c u r r i n g  

g e n e r a l l y ,  i t  a p p a r e n t l y  h e r a l d s  a d i s a p p e a r a n c e  o f  

t ry pano som es  from t h e  b lo o d .  I t  h a s  been  su g g e s te d  t h a t  

such g r a n u l e s  m igh t  be i n f e c t i v e ,  e x p l a i n i n g  t h e  i n f e c -  

t i v i t y  o f  b lo o d  from which t rypano  somes were a b s e n t .

In  my c a s e s  no g r a n u l e s  were o b se rv e d .

A cco rd in g  to  Man son i n  some c a s e s  t h e  

t ry p a n o  somes t e n d  to  r e c u r  c y c l i c a l l y  a t  i n t e i - v a l s  o f  a 

week o r  m ore .  There  i s  no u n i f o r m i t y  i n  th e  number o f  

p a r a s i t e s  p r e s e n t ,  sometimes th ey  a re  f a i r l y  abundan t  -  

one o r  two i n  each f i e l d  o f  th e  m ic ro sco pe  -  a t  o t h e r  

t i m e s  and i n  th e  same p a t i e n t  i t  may be d i f f i c u l t  o r  

i m p o s s i b l e ,  even a f t e r  p r o lo n g e d  s e a rc h ,  to  f i n d  a s i n g l e  

specimen.  In  my c a s e s  th e  trypagio somes were m comparat iv e ly  

l a r g e  numbers and f a i r l y  e a s i l y  found .  T h is  r a t h e r  

f a v o u r s  th e  view t h a t  th e  p a r a s i t e  was T . r h o d e s i e n s e ,  a s  

u s u a l l y  i n  e a r l y  e a s e s  o f  i n f e c t i o n ,  i t  i s  d i f f i c u l t  to  

f i n d  T .gam blense .
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As s u g g e s t e d  by Mott ,  and p ro v e d  by G re lg  and 

o t h e r s  t h e y  a r e  g e n e r a l l y  more e a s i l y  found i n  t h e  

l y m p h a t i c  g l a n d s ,  which  a r e  o f t e n  m arked ly  e n l a r g e d .

In  one n a t i v e  c a s e ,  seen  a t  t h e  C a r r i e r  

H o s p i t a l ,  D a res sa la m ,  which had  a  c i r r h o t i c  l i v e r  and 

d e v e lo p e d  a s c i t e s ,  t h e  t r y p a n o  somes were  found  i n  the  

a s c i t i c  f l u i d .

The p a r a s i t e s  a r e  n o t  found  i n  th e  c e r e b r o ­

s p i n a l  f l u i d  d u r i n g  th e  s t a g s  o f  t r y p a n o s o m i a s i s ,  b u t  

a r e  p r e s e n t  on t h e  a d v en t  o f  s l e e p i n g  s i c k n e s s .

P o i n t s  i n  d i f f e r e n t i a t i o n  o f  T. r h o d e s i e n s e  

from T, g am biense :

1 ;  " I n  human b lo o d  T. r h o d e s i e n s e  i s
m o r p h o l o g i c a l l y  i n d i s t i n g u i s h a b l e  from 
T. gam biense ;  b u t  i f  i t  i s  p a s s e d  th rough  
t h e  r a t  a  sm al l  b u t  v a r i a b l e  p r o p o r t i o n  o f  
t h e  p a m s i t e s ,  e s p e c i a l l y  th e  stumpy forms,  
w i l l  be seen  to  have t h e i r  n u c l e i  l o c a t e d  
p o s t e r i o r l y  to  t h e  b l e p h a r o p l a s t ,  t h a t  i s  
to  say ,  a t  t h e  n o n - f l a g e l l a r  end o f  th e  
o r g a n i s m ."  (Man so n ) .

2,  " l / h i l s t  b o th  p a r a s i t e s  have  been
c u l t i v a t e d  on a s p e c i a l  medium, T . r h o d e s i e n s e  
i s  much more d i f f i c u l t  to  c u l t i v a t e  t h a n  
T. g a m b ie n s e . "  (Manson).

5. T. r h o d e s i e n s e  i s  more v i r u l e n t  f o r
l a b o r a t o r y  a n im a l s  than  T. gam biense .

4 .  Animals  immunized a g a i n s t  T. gambiense 
succumb to  th e  Rhodesian  t rypanosom e.

5. The c l i n i c a l  c o u rs e  o f  T. r h o d e s i e n s e  i n  
man i s  more s e v e re ,  and t h i s  ty p e  i s  much more 
r e s i s t a n t  to  t r e a t m e n t .

6 .  The g l a n d s  a r e  n o t  e n l a r g e d  to any d e g re e  
i n  t h e  Rhodesian  i n f e c t i o n ,  w h i l s t  t h e y  a re  
u s u a l l y  m arkedly  e n l a r g e d  i n  c a s e s  i n f e c t e d  
w i th  T. gambiense .

7 .  Two d i f f e r e n t  s p e c i e s  o f  f l i e s  t r a n s m i t  
t h e  t ry p an o  somes, G lo s s in a  m o r s i t a n s  t r a n a m i t -  
t i n g  T. r h o d e s i e n s e  and G lo s s in a  p a l p a l i s  t r a n s ­
m i t t i n g  T. gambiense.
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As r e g a r d s  t h e  c a s e s  amongst  t h e  w h i t e s  u n d e r  

r e v i e w .  C a p ta in  Hughes,  I .M .S .  c o n d u c ted  s e v e r a l  e x p e r i ­

m en ts  i n  a n im a l s ,  c h i e f l y  monkeys and r a t s .

He i n j e c t e d  b lo o d  from th e  p a t i e n t s  un to  

monkeys. Trypano somes were  d e t e c t e d  i n  t h e  a n im a l s  

i n  s i x  t o  seven d a y s .  One d i e d  on th e  s e v e n th  day and 

two on t h e  t w e l t h  day a f t e r  i n o c u l a t i o n .  Twice, i n  th e  

c a s e  o f  t h e  men, a  few forms were seen ,  a p p r o a c h in g  th e  

s o - c a l l e d  p o s t e r i o r  n u c l e a r  fo rm s ,  a l t h o u g h  t h e  n u c l e u s  

was n e v e r  l o c a t e d  b e h i n d  th e  m i c r o - n u c l e u s .  In  th e  c a s e  . 

o f  one o f f i c e r  ( N o . l ) ,  d e a t h  o f  t h e  monkey o c c u r r e d  on 

t h e  sev en th  day ,  and p o s t e r i o r  n u c l e a r  forms were 

o b t a i n e d ,  w i t h  th e  n u c l e u s  b e h in d  t h e  m i c r o - n u c l e u s .

In  e x p e r im e n t s  on r a t s ,  i n f e c t i o n  ty i n o c u l a t ­

i n g  w i t h  a  p a t i e n t ' s  b lo od ,  was r e a d i l y  i n d u c e d ;  the  

p e r i o d  o f  i n c u b a t i o n  a v e r a g e d  6 days  and d e a th  to o k  

p l a c e  u s u a l l y  i n  12  d a y s .  S u b - i n o c u l a t i o n s  from r a t  to  

r a t ,  f o l l o w e d  much t h e  same c o u r s e ,  b u t  p o s t e r i o r  

n u c l e a r  forms were n o t  o b t a i n e d  i n  th e  b lo o d  o f  any o f  

t h e  r a t s .

C a p ta in  Hughes c o n s i d e r e d  the  p a r a s i t e  as  

i d e n t i c a l  w i t h  T. r h o d e s i e n s e ,  a l t h o u g h  th e  s t r a i n s  

v a r i e d  i n  v i r u l e n c e  i n  d i f f e r e n t  c a s e s ,  b e i n g  v e ry  

v i r u l e n t  i n  t h e  c a s e  o f  O f f i c e r  ( N o . l ) ,  and i n  M idd le ton  

(C ase  2 o f  th e  m en) .  He b a s e d  h i s  o p i n io n  on th e  r a p i d  

way i n  which  a n im a l s  co u ld  be d i r e c t l y  i n f e c t e d  from man, 

i t s  marked v i r u l e n c e  i n  them, and t h e  o b t a i n i n g  o f  

p o s t e r i o r  n u c l e a r  fo rm s.

The c l i n i c a l  m a n i f e s t a t i o n s  o f  th e  d i s e a s e  were 

c e r t a i n l y  th o s e  o f  T. r h o d e s i e n s e  r a t h e r  t h a n  T. gam biense ,  

c o n s i d e r i n g  th e  n o n - a m e n a b i l i t y  to  t r e a t m e n t  w i t h  a t o x y l .
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no marked g l a n d u l a r  e n l a r g e m e n t s ,  t h e  s e v e r i t y  o f  t h e  

symptoms and t h e  d e a t h  o f  t h r e e  o f  t h e  w h i t e  men w i t h i n  

s i x  months o f  c o n t r a c t i n g  t h e  d i s e a s e .

A n o th e r  i m p o r t a n t  f a c t o r ,  which  p r a c t i c a l l y  

c l i n c h e s  t h e  above o p i n i o n ,  was t h a t  G. m o r s i t a n s  was 

p r e v a l e n t  i n  t h e  a r e a s  from which  t h e  c a s e s  came, and 

no G. p a l p a l i s  was e v e r  found .

The T s e - t s e  F l i e s .

Man son d e s c r i b e s  th e  G lo s s in a e  a s  "som bre-  

c o l o u r e d ,  n a r ro w  b o d ie d  f l i e s  from a b o u t  8 to  12  m*.m. 

lo n g ,  w i t h  a  t h i c k  p r o b o s c i s  ( i . e .  p r o b o s c i s  e n c lo s e d  by 

th e  p a l p i  ) p r o j e c t i n g  h o r i z o n t a l l y  i n  f r o n t  o f  th e  h ead .  

The p a l p i  a r e  lo n g ,  s l i g h t l y  g rooved  on t h e i r  i n n e r  

s i d e s ,  and c l o s e l y  a p p l i e d  to  t h e  p r o b o s c i s ,  which t h e y  

a lm o s t  e n t i r e l y  c o n c e a l ,  th e  o n ly  u n c o vered  p o r t i o n  b e i n g  

a  p e c u l i a r  l a r g e  b u l b - l i k e  e x p a n s io n  a t  t h e  b a s e .  T h e i r  

w ings  a r e  l a r g e ,  o f  a  b row nish  hu e ,  and p r e s e n t  a c h a r a c ­

t e r i s t i c  v e n a t i o n ,  th e  f o u r t h  l o n g i t u d i n a l  v e i n  b e n d in g  

a b r u p t l y  upwards to  meet t h e  s h o r t  m i d - c r o s s  v e i n .  V/hen 

t h e  t s e - t s e  i s  a t  r e s t  i t s  w ings  o v e r l a p  on th e  back ,  

c o v e r i n g  each  o t h e r  l i k e  th e  b l a d e s  o f  a  p a i r  o f  s c i s s o r s ;  

t h i s  i s  a  d i s t i n c t i v e  f e a t u r e .  In  t h e  m a le s ,  b e n e a th  th e  

end o f  t h e  abdomen, th e  e x t e r n a l  g e n i t a l i a  form a  con­

s p ic u o u s  k n o b - l i k e  p r o t u b e r a n c e ,  which r e n d e r s  t h e  s e x es  

e a s i l y  d i s t i n g u i s h a b l e . "

The gen u s  a t  p r e s e n t  com p r ise s  f o u r t e e n  s p e c i e s  

and o f  t h e s e  G . p a l p a l i s  and G. m o r s i t a n s  a r e  known to 

i n f e c t  man w i th  t rypanosom es ,  a l t h o u g h  many o b s e r v e r s  

c o n s i d e r  t h a t  o t h e r  s p e c i e s  o f  g l o s s i n a e  may be found to 

convey th e  d i s e a s e .  Both have  a  wide d i s t r i b u t i o n .

G. p a l p a l i s  i s  p r e s e n t  from Senegal  to  Angola on t h e  w e s t .
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and t h r o u g h o u t  t h e  Lualaha-Oongo system t o  t h e  V i c t o r i a  

Nyanza,  T an g an y ik a ,  and  Upper N i l e  r e a c h i n g  a s  f a r  

n o r t h  a s  Moolo i n  t h e  Soudan. G. m o r s i t a n s  e x te n d s  

so u th  i n  B ech u an a lan d .  N o r th  E a s t e r n  T r a n s v a a l ,  and 

Z u lu la n d .  T h i s  f l y  i s  p r e v a l e n t  i n  P o r tu g u e s e  E a s t  

A f r i c a .

C a p ta in  McGregor, a t t a c h e d  R.A.M.C.,  i n v e s t i ­

g a t e d  t h e  g l o s s i n a e  p r e v a l e n t  a lo n g  th e  p r i n c i p a l  l i n e s  

o f  com m unica t ion  i n  P o r tu g u e s e  E a s t  A f r i c a  and the  

s o u t h e r n  p a r t  o f  German E a s t  A f r i c a ,  and r e p o r t e d  a s  

f o l l o w s :

1 .  Around Mahiba he found  t h a t  G. p a l l i d i p e s
and G. m o r s i t a n s  were met  w i t h  b u t  no G. p a l p a l i s ;  
G. p a l l i d i p e s  was t h e  more common v a r i e t y .

3 ,  Between'Lumbo and Nampula he  found no t s e - t s e
f l i e s ,  b u t  o f  t h e  specimens examined which  were 
s e n t  from t h e  d i s t r i c t  b e tw een  Nampula and Lake 
N y assa ,  he  found  G. m o r s i t a n s ,  G. P a l l i d i p e s  
and G. f t t s ca ,  i n  o r d e r  o f  p r e v a l e n c e .

3,  C a p ta in  McGregor a l s o  r e p o r t e d  on t h e  L in d i
l i n e  i n  German E a s t  A f r i c a ,  v/hich r a n  from 
L in d i  to  Nigomago on t h e  Rovuma, and i n c l u d e s  a  
b ra n c h  r o a d  to  Tunduru.  In  th e  immediate  
v i c i n i t y  o f  L in d i  he found no t s e - t s e ;  on t h e  
r o a d s  from L in d i  to  Negomano and Tunduru he 
found  f o u r  s p e c i e s ,  v i z . -  G. m o r s i t a n s ,
G. p a l l i d i p e s ,  G. f u s c a  and G. b r e v i p a l p i s .
G. m o r s i t a n s  was t h e  most  common. The p e r ­
c e n ta g e  o f  g l o s s i n a e  i n f e c t e d  w i t h  a  s n e c i e s  o f  
t rypanosoma,  a v e r a g e d  abou t  11 p e r  c e n t .

H a b i t a t  o f  T s e - t s e  F l y .

The t s e - t s e  f l y  r e q u i r e s  c o n s i d e r a b l e  m o i s t u r e  

f o r  i t s  e x i s t e n c e  and i  s found p r i n c i p a l l y  i n  th e  t r e e s  o-r 

b ush  a lo n g  th e  banks  o f  th e  r i v e r s  and shore's o f : t h e  

l a k e s .  Removal o f  th e  bush would keep down th e  number 

o f  f l i e s ,  b u t  where t h e r e  i s  a  supply  o f  w a t e r ,  t h i s  i s  

i m p o s s i b l e  f o r  any l e n g t h  o f  t im e ,  a s  th e  bush  grows

v e r y  q u i c k l y .

A ccord ing  to  Manson, Hodges and h i s  c o l l e a g u e s  i n
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Uganda f i n d  t h a t  t h e  f l y  g round  p r o p e r  i s  a lw ays  a v e r y  

n a r ro w  s t r i p ,  n o t  more t h a n  10 to  15 y a r d s ,  and a lw ays  

a l o n g  t h e  w a t e r ’ s edge;  and t h a t  th e  i n s e c t s  v e r y  r a r e l y  

e x t e n d  t h e i r  f e e d i n g  h e a t  beyond  60 y a r d s  o f  t h i s .  They 

may, however ,  f o l l o w  w i th  g r e a t  p e r s i s t e n c y  a man who 

h a s  j u s t  p a s s e d  th r o u g h  t h i s  n a r ro w  b e l t ,  f o r  s e v e r a l  

h u n d re d  y a r d s ,  r a r e l y  a s  f a r  a s  h a l f  a  m i l e .  The a r e a s  

w here  g l o s s i n a e  a r e  found a r e  known a s  " f l y  b e l t s "  and 

t h e  n a t i v e s  know t h e  l i m i t s  o f  t h e s e  b e l t s  p r e c i s e l y .

They a r e  seldom seen  3000 f t .  above se a  l e v e l .

R e p r o d u c t i o n .

The g l o s s i n a e  do n o t  l a y  e g gs ,  b u t  t h e  eggs 

h a t c h  and t h e  l a r v a e  f e e d ,  d ev e lo p  and m o u l t  w i t h i n  t h e  

body o f  th e  p a r e n t .

S t i t t  s t a t e s :  " th e  female  g i v e s  b i r t h  to  a 

s i n g l e ,  y e l l o w i s h  brown, m o t i l e  l a r v a ,  which i s  a lm o s t  

a s  l a r g e  a s  t h e  m o the r  and which, upon r e a c h i n g  t h e  

g ro u n d ,  b o r e s  i t s  way i n t o  a  c o a r s e ,  sandy s o i l  f o r  a  

d e p th  o f  a b o u t  2 i n c h e s  and th en  becomes a  pupa .  The 

l a r v a l  s t a g e  i n  t h e  m o the r  l a s t s  abou t  2 weeks and th e  

p u p a l  s t a g e  a bou t  a  m on th ."  "M ois tu re  and s u n - l i g h t  

a r e  n o t  f a v o u r a b l e  f o r  p u p a l  deve lopm en t ,  th e  sun b e in g  

p a r t i c u l a r l y  i n j u r i o u s ,  so t h a t  pupae,  b u r i e d  on ly  an 

i n c h  deep and away from shade,  a r e  k i l l e d . "  "Male and 

fem a le  f l i e s  b i t e  and t r a n a n i t  th e  d i s e a s e .  They b i t e  i n  

t h e  day t im e ,  u s u a l l y  from 9 a.m. to  4 p .m . ,  and w i l l  

b i t e  i n  the  s u n - l i g h t . "

On making e n q u i r i e s  from th e  men who were i n  

t h e  f l y  a r e a s ,  t h i s  was th e  common e x p e r i e n c e ,  b u t  occasion­

a l l y  t h e y  were b i t t e n  a t  n i g h t .  An e n t o m o l o g i s t ,  Mr Pomeroy, 

who had  sp e n t  some t ime i n  N i g e r i a ,  t o l d  me he  had
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f r e q u e n t l y  b een  b i t t e n  d u r i n g  t h e  n i g h t  t im e ,  v / h i l s t  

on t r e k  t h e r e .

The R ole  o f  t h e  T s e - t s e  f l y  i n  t ry p a n o  so m las i  s .

D e a l i n g  w i th  t h e  l i f e - h l  s t o r y  o f  T. gam biense .  

M iss  R o b e r t s o n ,  i n  Uganda, found a s  f o l l o w s :  " In  th e

f l y  t h e  t ry p an o  some s a r e  f i r s t  e s t a b l i s h e d  i n  th e  

p o s t e r i o r  p a r t s  o f  t h e  m i d - g u t .  M u l t i p l i c a t i o n  o c c u r s  

and t ryp an o som as  o f  v a r y i n g  s i z e s  a r e  p r o d u c e d .  From 

t h e  1 0 th  to  t h e  SOthyday l o n g ,  s l e n d e r  fo rm s d e v e lo p  

and p a s s  fo rw a rd  i n t o  t h e  p r o v e n t r i c u l u s .  These p r o v e n t r i -  

c u l a r  ty p 0  8 r e a c h  t h e  s a l i v a r y  g l a n d s  by way o f  th e  

h ypopharynx .  Here f u r t h e r  deve lopm ent  t a k e s  p l a c e ,  

m u l t i p l i c a t i o n  o c c u r s  and s h o r t e r  forms d e v e lo p ,  c l o s e l y  

r e s e m b l in g  th e  b lo o d  ty p e .  The deve lopm ent  i n  th e  s a l i ­

v a r y  g l a n d s  t a k e s  from 2 to  5 d a y s  b e f o r e  th e  forms a r e  

i n f e c t i v e .  The f l y  i s  n e v e r  i n f e c t i v e  u n t i l  t h e  g l a n d s  

a r e  i n v a d e d . "

" C o n ju g a t io n  h a s  n o t  b e en  o b se rv e d ,  n e v e r t h e l e s s  

t h e  f l y  c y c l e  a s  a  whole  h a s  th e  b i o l o g i c a l  s i g n i f i c a n c e  

o f  c o n j u g a t i o n . "

S t i t t  s t a t e s :  "High t e m p e r a t u r e s ,  75 to  8 5 F. 

a r e  f a v o u r a b l e  to  deve lopm ent ,  w h i le  low t e m p e r a t u r e s ,

60 to  70 F. a r e  i n i m i c a l  to  deve lopm ent ,  b u t  do n o t  k i l l  

t h e  i n g e s t e d  trypanosome s.  T h is  e x p l a i n s  t h e  l o n g  p e r i o d  

which  a t  t im e s  e l a p s e s  b e f o r e  a  f l y  becomes i n f e c t i v e .

Under f a v o u r a b l e  c o n d i t i o n s  a f l y  becomes i n f e c t i v e  i n  20 

t o  34 d a y s  and r e m a in s  i n f e c t i v e  the  r e s t  o f  i t s  l i f e ,  up 

to  185 d a y s . "

"When t s e - t s e  f l i e s  f e e d  on a n im a l s  i n f e c t e d  w i th  

t ryp an oso m es ,  on ly  from 2^to  6^ become i n f e c t i v e . "

Kinghorn and Yorke advanced th e  v iew  t h a t  th e
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l a r g e  game o f  t h e  c o u n t r y  i s  a  r e s e r v o i r  o f  th e  

t r y p a n o  some s. T h i s  c o n c l u s i o n  was s u p p o r t e d  by th e  f a c t  

t h a t  w i t h  a  v iew t o  e r a d i c a t i o n  o f  th e  d i s e a s e  c e r t a i n  

a r e a s  h ave  b e e n  d e p o p u l a t e d ,  b u t  upon exam ining  th e  

f l i e s  c a u g h t  i n  t h e  d i  s t r i c t  a  y e a r  o r  more l a t e r ,  i n f e c t e d  

f l i e s  h a v e  been  o b t a i n e d  -  i n  Uganda, t h e  Government 

removed th e  e n t i r e  p o p u l a t i o n  o f  t h e  Sesse  I s l a n d s  and 

n e i g h b o u r i n g  sh o re  o f  Lake V i c t o r i a  Nyanza to  f l y  f r e e  

a r e a s  i n  t h e  i n t e r i o r .  Three y e a r s  a f t e r w a r d s ,  Bruce 

a s c e r t a i n e d  t h a t  th e  l o c a l  f l i e s  c o u ld  s t i l l  convey th e  

d i s e a s e  to  l a b o r a t o r y  an im a l  s .  Thi s s u p p o r t s  t h e  v iew  

t h a t  t h e  l a r g e  game a c t  a s  a  r e s e r v o i r  f o r  T . gambiense 

which  i s  p r e v a l e n t  i n  Uganda.

Yorke a s  an e x p e r i m e n t a l  s a n i t a r y  m easure  h a s  

a d v o c a te d  t h e  e x t e r m i n a t i o n  o f  t h e  l a r g e  game,

R.B.Woosnam i n  an a r t i c l e  "The q u e s t i o n  o f  tiie 

r e l a t i o n  o f  Game a n im a l s  to  D ise a s e  i n  A f r i c a "  ( J o u r n a l  

o f  t h e  E a s t  A f r i c a  and N a t .  H i s t .  S o c . ,  December, 1 9 1 5 ) ,  

c o n s i d e r s  t h a t  d o m e s t i c  a n im a l s  ( s h e e p ,  g o a t s ,  p i g s ,  dogs ,  

f o w l s ) ,  w i l d  b i r d s ,  l i z a r d s ,  s n a k e s ,  f r o g s  and t o a d s  may 

h a r b o u r  th e  t rypanosom as  o f  s l e e p i n g  s i c k n e s s  and a c t  as  

c a r r i e r s  o f  th e  d i s e a s e .  In  which c a s e  i t  would be a  

h o p e l e s s  u n d e r t a k i n g  to  a t t e m p t  to  d e s t r o y  p r a c t i c a l l y  

a l l  an im al  l i f e  i n  such e x t e n s i v e  a r e a s .

Koch a d v o c a te d  th e  s l a u g h t e r  o f  c r o c o d i l e s .

Bruce and h i s  c o -w o rk e rs  have shown t h a t  

T. b r U c e i ,  when i n j e c t e d  i n t o  r a t s  b eh av e s  s i m i l a r l y  and 

c a n n o t  be d i s t i n g u i s h e d  from T. r h o d e s i e n s e .  From t h i s  

and o t h e r  f a c t s  t h e s e  o b s e i 'v e r s  s u g g e s t  t h a t  th e  two 

t r y p a n o  somes a r e  th e  same, t h a t  57^ o f  th e  w i l d  game i n  

t h e  f l y - a r e a  h a r b o u r  p a th o g e n ic  t ry p a n o  somes, and t h a t  th e
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w a t e r  buck ,  h a r t e b e e s t ,  r e e d  buck and d u ik e r b u c k  a r e  a 

so u rc e  o f  d an g e r  to  man.

T a u te ,  however ,  who h a s  c a r r i e d  o u t  r e s e a r c h  work 

î n  P o r tu g u e s e  N yassedand  d o e s  n o t  a g r e e  w i t h  t h e s e  v iew s .

He sa y s  t h a t  T. b r u c e i  can be d i s t i n g u i s h e d  from t h e  

t ryp an o som es  o f  s l e e p i n g  s i c k n e s s  o n ly  and s o l e l y  by t h e  

f a c t  o f  i t s  n o n - p a t h o g e n i c i t y  to  man. T au te  s u p p o r t s  

t h i s  v iew  by c e r t a i n  e x p e r i m e n t s .

G. m o r s i t a n s  f e d  on a n im a l s  i n f e c t e d  w i t h  

T. b r u c e i  were  s u b s e q u e n t ly  a l l o w e d  to  b i t e  two men; 

t h e  r e s u l t  was n e g a t i v e ,  though  a number o f  c o n t r o l  

a n i m a l S ' b i t t e n  s i m u l t a n e o u s l y  d i e d .

T au te  i n j e c t e d  h i m s e l f  w i th  2 c . c .  o f  b lo o d  

f rom a  t rypanosom e i n f e c t e d  dog, th e  t ry p a n o  somes b e in g  

o f  t h e  R hodes ian  t y p e ;  t h e r e  was no bad e f f e c t .  14 days  

l a t b f  he  i n j e c t e d  90 cVc. o f  h i s  own b l o o d  i n t o  s u s c e p t ­

i b l e  a n im a l s ;  t h e s e  a n im a l s  d id  n o t  become i n f e c t e d  -  

s h o e in g  t h a t  t h e  human o rg an ism  h a s  t h e  power to  k i l l  

t h i  s p a r t i c u l a r  t ry pan o  some.

As S t i t t  p o i n t s  o u t ,  t h e s e  e x p e r im e n t s  a r e  n o t  

c o n c l u s i v e ,  a s  i t  i s  w e l l  known t h a t  men i n  good c o n d i t i o n  

a r e  n o t  e a s i l y  i n f e c t e d  by th e  t rypan o som es .

Many t h i n k  t h a t  we may h ave  t rypanosome 

c a r r i e r s  and t h a t  such p e r s o n s  i n  t h e  enjoyment  o f  

h e a l t h  may a c t  a s  r e s e r v o i r s  o f  t h e  v i r u s .

Koch, from o b s e r v a t i o n s  i n  Uganda s t a t e d  t h a t  

t r y p a n o  somes may be communicated by t h e  m ale  d u r i n g  c o i t u s .  

He n o t e d  th e  i n f e c t i o n  o f  15 women i n  a  f l y - f r e e  d i s t r i c t  

a f t e r  t h e  r e t u r n  home o f  t h e i r  husbands  from f l y  d i s t r i c t s  

where  th e y  had  c o n t r a c t e d  t r y p a n o s o m i a s i s .  B e rn a rd  h a s

n o t e d  th e  same method o f  i n f e c t i o n  o f  p r o s t i t u t e s .
\

D our ine ,  a t ry p a n o  some d i s e a s e  o f  h o r s e s ,  caused  
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by T. equiperdum. I s  t r a n s m i t t e d  by th e  s e x u a l  a c t .

A cco rd in g  to  C-rigglo, t rypanosom a  i n f e c t i o n  

i s  n o t  a s  a  r u l e  t r a n s m i t t e d  to  th e  f o e t u s ;  th e  a b o r t i o n  

r a t e ,  how ever ,  i n  t h e  i n f e c t e d  i s  i n c r e a s e d  from th e  

n o rm al  i n  Oongo n a t i v e s  to  31.7fo and th e  i n f a n t

m o r t a l i t y  from 39^  to  50^.

I n c u b a t i o n  P e r i o d .

C a s t e l l a n i  s t a t e s  -  " p r o b a b ly  i n  m os t  c a s e s  i t  

d o e s  n o t  exceed  two o r  t h r e e  weeks, and, a c c o r d i n g  to  

M a r t in  and  L e b e e u f ’ s o b s e r v a t i o n s  i n  E u ropeans ,  i t  may 

b e  even  l e s s  t h a n  10 d a y s .  On th e  o t h e r  hand some 

i n f e c t e d  i n d i v i d u a l s  may n o t  show any s ign  o f  d i s e a s e  

f o r  months ,  and ,  i t  i s  s a i d ,  even 5 o r  6 y e a r s .

Sanderson  (Case l )  was t h e  on ly  one to  g iv e  a 

d e f i n i t e  h i s t o r y  r e  a  o a r t i c u l a r  b i t e  and i n  him symptoms 

o f  t r y p a n o  som ias i  s d e v e lo ped  a s  e a r l y  a s  4 o r  5 days  a f t e r ­

w a rd s .  I f  t h i s  was t h e  i n f e c t i n g  b i t e ,  t h e  i n c u b a t i o n

p e r i o d  was 4 o r  5 day s .

Symptoms.

1 .  S i r  P. Man son s u g g e s t s  t h a t  " th e  b i t q  o f  an

; i n f e c t e d  g l o s s i n a  i s  fo l lo w e d ,  i n  a  p r o p o r t i o n  o f  . 

c a s e s ,  bÿ a  d e g re e  o f  l o c a l  I r r i t a t i o n  o f  g r e a t e r  

o r  l e s s  s e v e r i t y . "  T h i s  was p r e s e n t  i n  Case i  

( Sanderson  ).

2 .  A f t e r  the i n v a s i o n  p e r i o d  i r r e g u l a r  p y r e x i a

o r  p e r i o d  o f  t ry p an o  some f e v e r  e n su e s .  S i r  P. Man son 

s t a t e s  t h a t  " i r r e g u l a r i t y  o f  d e g re e  and d u r a t i o n  . 

i s  a  f e a t u r e  o f  th e  f e v e r . "

In  the  E uropeans  th e  i r r e g u l a r i t y  o f  the
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p y ro x i jb  W8>s a  marked f e a t u r e ,  f e v e r  o e in g  p r e s e n t  f o r  

v a r y i n g  p e r i o d s .  In  Case 1 ( S a n d e r s o n ) ,  a f t e r  t r e a t m e n t  

was susp end ed ,  t h e r e  was a r i s e  and f a l l  o f  t e m p e r a t u r e ,  

more o r  l e s s ,  every  day .  The c h a r t  o f  Case 3 (Monk), 

from t h e  d a t e  o f  the f i r s t  r e c o r d ,  f o r  33 c o n s e c u t i v e

d a y s  shows a  t e m p e r a t u r e  above n o rm al ,  t h e  t e m p e r a t u r e
0 0 0 v a r y i n g  from 99 to  105 , o n ly  on 3 d a y s  r e g i s t e r i n g  99

o r  u n d e r .  F o l lo w in g  t h i s ,  t h e r e  were 6 d a y s  p r a c t i c a l l y  

o f  a p y r e x i a ,  t h e  t e m p e r a t u r e  n e v e r  r e a c h i n g  above 99^.  

L a t e r ,  t h e r e  was a p e r i o d  o f  13 d ay s ,  when t h e  t em pera ­

t u r e  r e a c h e d  100° on two o c c a s i o n s  o n l y . I n  Cases 1 ahd 3 

b o t h  o f  whom s to o d  th e  t r e a t m e n t  b a d l y ,  t h e r e  was n e v e r  

a  p e r i o d  o f  a p y r e x i a  l a s t i n g  l o n g e r  t h a n  3 d a y s .  The 

b lo o d  e x a m in a t io n s  made on th e  E uropeans ,  r e v e a l e d  the  

p r e s e n c e  o f  t ry p a n o  somes u s u a l l y  w i th  p y r e x i a  and ab sen c e  

d u r i n g  t h e  a p y r e x i a l  p e r i o d .  •

Of t h e  15 n a t i v e  c a r r i e r s ,  t h r e e  o n ly  were 

p r a c t i c a l l y  a p y r e x i a l ;  a t t a c h e d  c h a r t s  o f  9 c a s e s  show 

Cases C and 1 to  be a p y r e x i a l .  In  th e  o t h e r s  t h e  

p y r e x i a  was n o t  so p ronounced  a s  i n  th e  E uropeans ,  and 

i t  was more q u i c k l y  i n f l u e n c e d  by t r e a t m e n t .  Only 

o c c a s i o n a l l y  a f t e r  t h e  t e m p e r a t u r e  was once norm al ,  was 

t h e r e  a  r i s e  due to  t r y p a n o  some s b e i n g  i n  th e  b lo o d .  T h is  

was n o t i c e d  i n  Cases B, E and P; i n  B, the  r i s e  d i d  n o t  

o c c u r  u n t i l  3 months a f t e r  th e  t e m p e r a t u r e  h a d  been  

n o rm a l .  I n t e r c u r r e n t  d i s e a s e ,  however, c aused  a r i s e  o f  

t e m p e r a t u r e  i n  many o f  th e  c a s e s ;  th e  cau se  was g e n e r ­

a l l y  m a l a r i a ,  b u t  i n  one c ase  (Case A. ) i t  was due to  

r e l a p s i n g  f e v e r .

S t i t t  s t a t e s  -  " a l th o u g h  f é v e r  may be  a b s e n t  

i n  n a t i v e s  u n t i l  t h e  o n s e t  o f  th e  p e r i o d  o f  s l e e p i n g  

s i c k n e s s ,  y e t  i n  Europeans there  a re  u s u a l l y  n o t e d  f e b r i l e
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p a r 0 2cyans,  l a s t i n g  f o r  a  few d a y s ,  and f o l l o w e d  by 

f e b r i l e  p e r i o d s  v a r y i n g  from a few d a y s  to  2 o r  3 

w eeks .  The t e m p e r a t u r e  cu rv e  i s  o f  a m arked ly  r e m i t t e n t  

t y p e ,  a p p r o a c h i n g  norm al  i n  th e  m o rn ing  and g o in g  up to 

103 P. o r  h i g h e r . i n  th e  e v e n in g  -  a wide d a i l y  r a n g e . "

In  t h e  E u ro p ean s ,  t h e  t e m p e r a t u r e ,  a s  a  r u l e ,  

t e n d e d  t o  be h i g h e r  i n  th e  e v e n i n g s ,  b u t  d a i l y  r e m is ­

s i o n s  were  n o t  a  f e a t u r e  i n  my c a s e s .  In  th e  n a t i v e s  

w i t h  p y r e x i a  th e  d a i l y  r e m i s s i o n  was a marked f e a t u r e .

5 .  S i r  P. Man son s t a t e s  -  "The h e a r t ’ s a c t i o n  i s

g e n e r a l l y  r a p i d  and e a s i l y  e x c i t e d . ”

S t i t t  s t a t e s :  "Very c h a r a c t e r i s t i c  i s  a  low- 

t e n s i o n  r a p i d  p u l s e , "  In  my c a s e s  f r e q u e n c y  and low 

t e n s i o n  o f  t h e  p u l s e  were a  marked f e a t u r e ;  t h e  h e a r t ’ s 

a c t i o n  was e a s i l y  q u ic k e n e d ,  b e i n g  n o t i c e d  a f t e r  th e  

l e a s t  e x c i t e m e n t , o r  e x e r t i o n .  In  Case 1, t h e  p u l s e  r a t e  

was slow a t  f i r s t  and th e  t e n s i o n  low, l a t e r  i t  was

q u i c k  and t h e  t e n s i o n  s t i l l  lo w e r .  In  Case 2, t h e

t e n s i o n  was medium a t  f i r s t ,  g r a d u a l l y  becoming l e s s  and

when th e  p a t i e n t  l e f t  h o s p i t a l ,  i t  was d e c i d e d l y  low. In

Case 3, t h e  t e n s i o n  was low on a d m is s io n  to h o s p i t a l ,  

b u t  t h e r e  was a d e c id e d  improvement i n  t h i s  and a l s o  the  

h e a r t  became l e s s  e x c i t a b l e ,  a s  th e  t r e a t m e n t  began to  

t a k e  e f f e c t .  U n f o r t u n a t e l y ,  i t  was i m p o s s ib l e  to  o b t a i n  

a c c u r a t e  r e c o r d s  o f  b loo d  p r e s s u r e ,  a s  no r e c o r d i n g  

i n s t r u m e n t s  were a v a i l a b l e .

In  t h e  n a t i v e  c a s e s ,  t h e  low t e n s i o n  and 

f r e q u e n c y  o f  the  p u l s e  were  n o t i c e d , ,  and a l s o  g r e a t  

i n c r e a s e  o f  th e  p u l s e  r a t e  on t h e  s l i g h t e s t  e x e r t i o n .  The 

p u l s e  r a t e  a t  f i r s t  was between 100 and 140. As i n  

Case 3, marked improvement was e f f e c t e d  i n  a l l  t h e  c a s e s
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by t r e a t m e n t ,  t h e  t e n s i o n  b e i n g  i n c r e a s e d  and t h e  p u l s e  

r a t e  r e d u c e d  to  be tw een  80 and 100 .

A s l i g h t  d e g re e  o f  anaemia was p r e s e n t  i n  a l l

t h e  c a s e s ,  b o th  E uropean  and n a t i v e .

4  ̂ A common symptom com pla ined  o f  by th e  E uropeans ,

was o f  b e i n g  e a s i l y  t i r e d .  The w o r s t  c a s e s  amongst  t h e  

n a t i v e s ,  b e f o r e  t r e a t m e n t  was i n s t i t u t e d ,  were  b a r e l y  

a b l e  to  c ra w l  . .about, t h e  o t h e r s  were  o n ly  a b l e  to  walk  

s h o r t  v4;i s tan  c e s .  With t r e a t m e n t  a marked improvement  

was p ro d u c e d .

5. Symptoms r e f e r a b l e  to  t h e  n e rv o u s  sys tem :

( a )  Head-ache  was p ron o un ced  i n  Cases 1 and 2,
u s u a l l y  when th e  p a t i e n t  was f e v e r i s h .  Head­
ache  was n o t  com pla ined  o f  by t h e  n a t i v e s  
and o n ly  s l i g h t l y  by M id d le to n  (Case 2. )

( b . ) Lack o f  m e n ta l  c o n c e n t r a t i o n  was n o t i c e d
i n  t h e  t h r e e  w h i t e  men.

( c )  Insom nia ,  d e s c r i b e d  i n  t e x t - b o o k s ,  a s  
b e i n g  p r e s e n t  I n  t h e  e a r l y  s t a g e ,  was o n ly  
p r e s e n t  i n  Case 1, and i n  him t h e  s l e e p l e s s ­
n e s s  was due to  p a i n s  i n  the  l im b s ,  r e s u l t ­
i n g  from i n j e c t i o n  o f  a t o x y l .  In  t h e  n a t i v e  
c a s e s  in so m n ia  was o n iy  p r e s e n t  i n  one c a s e .

( d )  Deep h y p e r a e s t h e s i a  o r  K e r a n d e i ’ s
symptom -  i f  t h e  p a t i e n t  s t r i k e s  a  l imb 
a g a i n s t  any h a r d  o b j e c t ,  a  d eg re e  o f  d i s -  
cOlàfort  amounting to  a c t u a l  p a i n  i  s e x p e r ­
i e n c e d ,  t h e  s e n s a t i o n  b e i n g  s l i g h t l y  
d e la y e d .  K erand e l ,  who s u f f e r e d  from 
t ry p a n o  som ias i  s, n o t e d  t h a t  t h e  f e a r  o f  
s t r i k i n g  a g a i n s t  o b j e c t s ,  became w i th  him 
an a b s o l u t e  o b s e s s i o n .  None o f  the  
n a t i v e s  e x p e r i e n c e d  t h i s ,  and on ly  i n  
Case 3 o f  t h e  Europeans  was i t  e l i c i t e d ,  
a l t h o u g h  he f e l t  no o b s e s s i o n .

( é ) o t h e r  n e rv o u s  m a n i f e s t a t i o n s  were p r e s e n t  i n
Case 3 -  l o s s  o f  memory f o r  r e c e n t  e v e n t s  and 
l o s s  o f  e p i c r i t i c  sense be low  th e  t& b ia l  
t u b e r o s i t i e s .  T rea tm en t  improved a l l  the  

‘ above symptoms; f o u r  weeks a f t e r  commencing,
, K e r e n d e l ’ s symptom was n o t  e l i c i t e d  and th e  

e p i c r i t i c  sense  was p r a c t i c a l l y  r e g a i n e d .
.P a t ie n tV s  memory improved, h i s  g e n e r a l  
a p p ea ra n c e  became b r i g h t e r  and .he was a b le  to 
c o n c e n t r a t e  h i s  mind b e t t e r .
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6 .  In  a l l  t h e  n a t i v e s  and i n  two w h i t e s ,

t r e m o r  o f  t h e  to ng u e  and l i p s  was p r e s e n t  to  a  m in o r

d e g re e  a t  f i r s t ,  h u t  l a t e r  i t  was n o t  so m arked .

7 .  G l a n d u l a r  e n l a r g e m e n t s ,  p a r t i c u l a r l y  o f  t h e

g l a n d s  i n  t h e  p o s t e r i o r  t r i a n g l e s .

S i r  P. Man son s t a t e s :  " t h a t  o n ly  one g l a n d  may 

be  v i s i b l y  i n v o l v e d  o r  t h e r e  may be a  r e c o g n i s a b l e  

g e n e r a l  p o l y a d e n i t i s ,  i n c l u d i n g  t h e  abdominal  g l a n d s .

The i m p l i c a t e d  g l a n d s  may be v e ry  p r o m in e n t  o r  t h e y  may 

n o t  be  e a s i l y  f e l t . "

"No e n la r g e m e n t  o f  th e  l y m p h a t i c  g l a n d s  i s  s a id  

t o  o c c u r  i n  t h e  v i c t i m s  o f  i n f e c t i o n  w i th  T. r h o d e s i e n s e . "

In  th e  n a t i v e  c a s e s  no e n l a r g e d  g l a n d s  were 

found .  In  a l l  t h e  t h r e e  w h i t e  men g l a n d s  were p a l p a b l e  

i n  t h e  p o s t e r i o r  t r i a n g l e s  o f  th e  n e c k ;  i n  Cases 2 and 3 

t h e y  were  p a l p a b l e  i n  o t h e r  r e g i o n s .  The g l a n d s  were 

u s u a l l y  s l i g h t l y  t e n d e r ,  o f  medium c o n s i s t e n c e  and 

v a r i e d  i n  s i z e  be tw een  a  c o f f e e  bean  and an almond, b u t  

were  n e v e r  e n l a r g e d  to  th e  same e x t e n t  a s  i s  seen  i n  

c a s e s  i n f e c t e d  w i th  T. gam biense .  As t ry p an o  somes were 

found  e a s i l y  i n  th e  b lo o d ,  m i c r o s c o p ic  e x a m in a t io n  o f  

t h e  g l a n d  j u i c e  was n o t  done.

8 .  The S k i n .

( a )  E ry them atous  a r e a s  may b e  p r e s e n t .  L i e u t . C o l .  

Newham, R.A.M.O., ( L e c t u r e r  a t  t h e  London School o f  

T r o p i c a l  D i s e a s e s )  s t a t e s :  "The r a # i  i s  c h a r a c t e r i s t i c  

and làay a p p e a r  a t  any t im e .  T h is  r a s h  a p p e a r s  c h i e f l y  

on t h e  t r u n k ,  p a r t i c u l a r l y  on th e  c h e s t  and back .

Sometimes i t  a p p e a r s  on th e  f o r e h e a d  b u t  i s  n o t  u s u a l l y  

seen  on t h e  l im b s .  I t  a p p e a r s  a s  a d e f i n i t e  e ry them a  o f
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] . t h e  s k in  i n  l a r g e  r i n g s ,  p e rh a p s  2 to  3 i n c h e s  i n

d i a m e t e r .  The c e n t r e s  o f  t h e s e  r i n g s  a r e  f r e q u e n t l y  

d i s c o l o u r e d ,  somewhat l i k e  a  b r u i s e ,  and t h e  r i n g s  a r e  

g e n e r a l l y  i n c o m p l e t e . "

In  Case 3 (Monk), i r r e g u l a r  p a t c h e s  o f  e ry them a  

were  seen  on t h e  c h e s t  a bou t  a f o r t n i g h t  a f t e r  th e  

commencement o f  symptoms. In  one o f  t h e  O f f i c e r s  ( N o . l )  

a b o u t  th e  s i x t h  week a f t e r  t h e  o n s e t  o f  symptoms. I  saw the 

t y p i c a l  r a s h .  T h i s  a p p e a re d  i n  t h e  f r o n t  and back  o f  

c h e s t  i n  t h e  form o f  r i n g s ;  t h e  r i n g s  were  i n c o m p l e t e ,  

p i n k  i n  c o l o u r  and m easured  from 2 to  z i  i n c h e s  i n  d i a m e t e r  

The i n d i v i d u a l  r i n g s  d i s a p p e a r e d  i n  t h r e e  o r  f o u r  d a y s ,  

f r e s h  o n e s  a p p e a r i n g .  The r a s h  was o n ly  n o t i c e d  d u r i n g  

. a  p e r i o d  o f  t e n  d a y s .

In  th e  n a t i v e s  no r a s h  was s e en .

(b ) L o c a l i z e d  oedema.

T h i s  symptom was a  marked f e a t u r e  i n  t h e  

N a t i v e s ,  b u t  was n o t  p r e s e n t  i n  t h e  E urop ean s .  The 

s w e l l i n g  o c c u r r e d  u n d e r  t h e  e y e l i d s  and i n  some o f  th e  

c a s e s  t h e  cheeks  were  p u f f y .

9 ,  The S p l e e n .

"The sp le e n  may be  e n l a r g e d . "  ( S t i t t ) .  The 

s p l e e n  was p a l p a b l e  i n  th e  t h r e e  w h i te  men; i n  Oases i  

and 3, h a l f  an in c h ,  and i n  Case 2, t h r e e  i n c h e s  below 

t h e  c o s t a l  c a r t i l a g e .  In  a l l  t h r e e  c a s e s  m a l a r i a  may have  

• p r o dûced t h e  e n la rg e m e n t ,  and i n  Case 2, m a l a r i a  

u n d o u b t e d l y  was t h e  c h i e f  c ause .

The s p l e e n  was p a l p a b l e  i n  the  n a t i v e s ,  b u t  i n  

ho c a s e  was i t  l a r g e r  t h a n  i s  g e n e r a l l y  f e l t .
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10. L i v e r .

S i r  P. Man son s t a t e s :  "The l i v e r  a l s o  may be 

e n l a r g e d . "  Only' Case 2 showed any e n la r g e m e n t  and 

t h i s  may h av e  been  due to  m a l a r i a .

1 1 .  O th e r  m a n i f e s t a t i o n s :  K e r a t i t i s ,  i r i d o ­

c y c l i t i s  and c h o r o i d i t i s  a r e  s t a t e d  a s  sometimes o c c u r ­

r i n g .  S i r  P . Man son a l s o  m e n t io n s  -  " N e u r a l g i a  p a i n s ,  

c ram ps,  f o r m i c a t i o n ,  p a r a e s t h e s i a e ,  o r c h i t i s  and p a i n f u l  

l o c a l  i n f la m m a to ry  s w e l l i n g s ,  v/hich su b s id e  w i t h o u t
I

s u p p u r a t i o n . "  A p a r t  from n e u r a l g i c  p a i n s  i n  t h e  l e g s ,  

a s . a  r e s u l t  o f  th e  a d m i n i s t r a t i o n  o f  a t o x y l ,  none o f  Ihe  

above symptoms were n o t i c e d  i n  my c a s e s .

S i e e p I n g  S lc k n e s s  S t a g e .

. ‘ - Thi  s i s  t h e  s ta g e  i n  v/hich th e  a c t i o n  o f  th e

t r y p a n o  somes and t o x i n s  i s  m a n i f e s t e d  c h i e f l y  i n  th e  

n e rv o u s  sys tem .

The f o l l o w i n g  18 a  resume o f  t h e  symptoms a s  

d e s c r i b e d  i n  t e x t  books :

The t i r e d  f e e l i n g  becomes i n t e n s i f i e d ,  t h e  

g a i t :  i s  a  slow and s h u f f l i n g  one and th e  p a t ien t  p r e f e r s  

l y i n g  s t i l l . V  He i s  l e t h a r g i c  and morose and h i s  e x p r e s ­

s i o n  v a c a n t .  L a t e r  th e  to ng u e  shows a  d e c id e d  t r e m o r ,  

which may a l s o  be p r e s e n t  i n  t h e  l i p s  and h a n d s  and more 

r a r e l y  i n  t h e  l e g s .  The p a t i e n t  g r a d u a l l y  s in k s  i n t o  a  

sm i i^bom atose c o n d i t i o n ,  f a l l i n g  a s l e e p  anywhere,  even 

w i t h  a  m o r s e l  o f  food i n  h i s  mouth.  At t h i s  s t a g e  he 

c an  be  a ro u s e d  and w i l l  answer  f a i r l y  i n t e l l i g e n t l y ,  b u t  

w i t h  apa thy  and r e  t a r d a t i  o n . P i n a l l y  we akne s s and 

e m a c i a t i o n  i n c r e a s e s .  C o nv u ls io ns ,  10c e l  i n  th e  l im b s ,  

o r  more g e n e r a l ,  may o c c u r .  B edsores  t e n d  to form. The
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coma deep en s  and th e  p a t i e n t  d i e s .  F r e q u e n t l y  p n e u ­

monia  o r  d y s e n t e r y  b r i n g  a bo u t  t h e  end.

The m a j o r i t y  o f  o b s e r v e r s  c o n s i d e r  t h a t  th e  

s l e e p i n g  s i c k n e s s  s t a g e - r a r e l y  l a s t s  l o n g e r  t h a n  a 

y e a r  w i t h o u t  t r e a t m e n t ,  and w i th  t r e a t m e n t  n o t  l o n g e r  

t h a n  two y e a r s .

Symptoms o f  s l e e p i n g  s i c k n e s s  d id  n o t  deve lop  

i n  any. o f  t h e  c a s e s  u n d e r  o b s e r v a t i o n .  One c ase  

amongst  t h e  n a t i v e s ,  s i m u l a t e d  th e  symptoms on a d m is s io n .  

% i s  p a t i e n t  was l e t h a r g i c  and r e s e n t e d  b e in g  d i s t u r b e d ,  

h i s  c e r e b r a t i o n  was ve iT  slow, th e  f a c e  was p u f f y  and 

anaem ia  was p r e s e n t  to  a  g r e a t e r  d e g r e e  t h a n  i n  t h e  o t h e r  

c a s e s .  Mo t ry p an o so m e s  were d e t e c t e d  i n  t h e  c e r e b r o - s p i n &  

f l u i d ,  b u t  on e x a m in a t io n  o f  t h e  f a e c e s ,  a n k y lo s to m e s  

were  found  i n  g r e a t  numbers .  A f t e r  t r e a t m e n t  w i t h  thymol 

t h e  above symptoms c l e a r e d  up ,

Diagno s i  s .

Any p a t i e n t  who h a s  r e s i d e d  i n  t r o p i c a l  A f r i c a  

r e c e n t l y ,  and e s p e c i a l l y  i f  he h a s  been  i n  a  t s e - t s e  f l y  

a r e a ,  m u s t  be c o n s i d e r e d  a s  a p o s s i b l e  c a se  o f  t r y p a n o ­

s o m i a s i s .

A p a r t  from i r r e g u l a r  p y r e x i a ,  a l l  o t h e r  s ig n s  

and symptoms may be a b s e n t  and a  d e f i n i t e  d i a g n o s i s  can 

oa3^: be o b t a i n e d  by f i n d i n g  t h e  s p e c i f i c  p a r a s i t e  i n  th e  

b lo o d  o r  g l a n d s .  Im p o r ta n t  s i g n s  when p r e s e n t  a r e  th e  

e n l a r g e d  g l a n d s  i n  th e  p o s t e r i o r  t r i a n g l e s  o f  t h e  neck ,  

and  t h e  c h a r a c t e r i s t i c  r a s h .  The f o l l o w i n g  d i s e a s e s  

m igh t  be c o n fu sed  w i th  t rypano  s o m ia s i s :  m a l a r i a ,  k a l a -

a z a r ,  p e l l a g r a  and s y p h i l i s ;  o f  t h e s e ,  no c a s e s  o f  

k a l a - a z a r  o r  p e l l a g r a  have  been met w i th  i n  E a s t  A f r i c a .

The c h i e f  d i s e a s e  to  e x c lu d e  i s  m a l a r i a .
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In  t h e  t h r e e  w h i t e  men, m a l a r i a  was f i r s t  

t h o u g h t  o f  a s  t h e  cau se  o f  t h e  p y r e x i a .  Case 1 was 

a d m i t t e d  to  t h e  Base H o s p i t a l  a s  a m a l a r i a l  t r a n s f e r ;

Case 2 was s u b j e c t  to  a t t a c k s  and b e n ig n  t e r t i a n  p a r a ­

s i t e s  were  found  i n  h i s  b lo o d  a f t e r  th e  d i a g n o s i s  o f  

t r y p a n o s o m i a s i s  h ad  been  e s t a b l i s h e d ;  i n  Case 3, b e n ig n  

t e r t i a n  p a r a s i t e s  were  found i n  t h e  b lo o d  b e f o r e  the  

t r y p a n o  some s .

No c a s e  showed th e  t e r t i a n  p e r i o d i c i t y  i n  th e  

t e m p e r a t u r e  c h a r t .  On d e f e r v e s c e n c e  sw e a t in g  i s  seen  

i n  b o th  d i s e a s e s ,  b u t  i t  i s  g r e a t e r  i n  th e  b e n ig n  

t e r t i a n  v a r i e t y  o f  m a l a r i a .  As r e g a r d s  symptoms, w i t h  

a  h ig h  t e m p e r a t u r e ,  i n  n e a r l y  a l l  m a l a r i a l  c a s e s ,  th e  

p a t i e n t  c o m p la in s  more o f  p a i n  i n  t h e  h e ad ,  body and 

l i m b s ;  i n  t ry p a n o  som ias i  s t h e  p a t i e n t  i s  g e n e r a l l y  s leepy  

and d o e s  n o t  w ish  to  be d i s t u r b e d ,  o r  o c c a s i o n a l l y  he i s  

i r r i t a b l e  and h a s  a  h e a d -a c h e ,  which may be s e v e r e .  I f  

p y r e x i a  i s  n o t  i n f l u e n c e d  by th e  a d m i n i s t r a t i o n  o f  

q u i n i n e ,  m a l a r i a  can be e x c lu d ed .

To d ia g n o s e  t r y p a n o s o m i a s i s  from k a l a - a z a r ,

Man son m e n t io n s  t h e  p r e s e n c e  o f  e n l a r g e d  g l a n d s ,  l o c a l  

oedema, and e ry thema m u l t i f o r m e  i n  t r y p a n o s o m i a s i s ,  and 

t h e i r  a b se n c e  i n  k a l a - a z a r ;  a l s o ,  b a c t e r i o l o g i c a l  

e x a m in a t io n  f o r  t rypanosom es  o r  Leishman-Honovan b o d i e s  -  

i f  t h e  b l o o d  o r  g l a n d  j u i c e  p ro v e  n e g a t i v e ,  p u n c tu r e  o f  

t h e  l i v e r ,  i f  e n l a r g e d ,  o r  sp le en ,  should  be done .

In  p e l l a g r a ,  t h e r e  i s  u s u a l l y  a  p e r i o d  o f  e x a c e r ­

b a t i o n  o f  th e  symptoms i n  s p r i n g ;  th e  r a s h  a f f e c t s  

sy m m etr ica l  and s h a r p ly  d e l i m i t e d  p a t c h e s  o f  sk in  on 

exposed  p a r t s  o f  t h e  body, and i s  n o t  r i n g e d  o r  f u g i t i v e  

a s  t h a t  o f  t r y p a n o s o m i a s i s .
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As r e g a r d s  s y p h i l i s ,  a p o s i t i v e  Wasserraan i s  n o t  

o f  much v a l u e ,  a s  i t  i s  o f t e n  o b t a i n e d  i n  t r y p a n o s o m i a s i s .

T h e * d ia g n o s i  s f i n a l l y  r e s t s  on. f i n d i n g  

t ry p a n o s o m e s  i n  t h e  b l o o d  o r  lymph from an e n l a r g e d  

l y m p h a t i c  g l a n d .  In  a l l  t h e  c a s e s  u n d e r  rev ie w ,  b l o o d  

e x a m in a t io n s  r e v e a l e d  t h e i r  p r e s e n c e .  In  t h e  n a t i v e s ,  

t h e  p a r a s i t e s  were found  i n  t h e  o r d i n a r y  r o u t i n e  examina­

t i o n  o f  t h e  b l o o d ,  which was done i n  every  c a se  when 

a d m i t t e d  to  h o s p i t a l .  In  t h e  c a se  o f  t h e  Europeans  th e  

p a r a s i t e s ,  a s  a  r u l e ,  were e a s i l y  found,  one o r  two 

t ry p an o so m e s  b e i n g  seen i n  n e a r l y  e v e ry  f i e l d .  The 

b e s t  t im e  f o r  t a k i n g  a  specimen o f  b lo o d ,  was when th e  

p a t i e n t  h a d  a  r i s e  o f  t e m p e r a t u r e ,  b u t  n o t  im m e d ia te ly  

a f t e r  t h e  a d m i n i s t r a t i o n  o f  t a r t a r  e m e t i c .  The f o l l o w i n g  

summary i n d i c a t e s  t h e  r e s u l t  o f  41 b lo o d  t e s t s :

( a )  in  24 e x a m in a t io n s  o f  th e  b lo o d  w i t h  a
t e m p e r a t u r e  above 99, trypo-nosomes were 
p r e s e n t  19 t im e s .

(b)  In  17 e x a m in a t io n s  w i t h  a  t e m p e r a t u r e  be low 99
t ry p a n o  somes were o n ly  p r e s e n t  t w i c e .

In  any su s p e c te d  c a s e ,  t h e  b lo o d  shou ld  be 

examined f r e q u e n t l y  a s  the t ry p a n o  somes seem to  make 

t h e i r  a p p e a ra n c e  i n  th e  b lo o d  i n  c y c l e s .

Owing to  th e  d i f f i c u l t y  e x p e r i e n c e d  i n  f i n d i n g  

p a r a s i t e s  i n  the  p e r i p h e r a l  b lo o d ,  some o b s e r v e r s  p r e f e r  

to  t a k e  10 to  20, c . c .  o f  b lood  i n  abou t  25 c . c .  o f  

c i t r a t e d  s a l t  s o l u t i o n ,  c e n t r i f u g i n g  two o r  t h r e e  t im e s  

and e x p i r i n g  th e  sed im ent  o f  th e  t h i r d  ' c e n t r i f u g a i i z a t i o n . 

( N a b a r r o ' s method ). O the rs  p r e f e r ,  p a r t i c u l a r l y  i n  th e  

e a r l i e r  s t a g e s  o f  th e  d i s e a s e ,  t h e  g la n d  p u n c t u r e  method, 

u s i n g  a  s t e r i l e  b u t  d ry  hypodermic n e e d l e . .( G r i e g - G r e y ' s 

m e th o d ) .
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In  t h e  s l e e p i n g  s i c k n e s s  s t a g e  t ryp an o so m e s  can 

u s u a l l y  be fo un d  i n  th e  c e r e b r o - s p i n a l  f l u i d .

F a i l i n g  d i s c o v e r y  o f  t h e  p a r a s i t e  by th e  

above m e th o d s r  i t  i s  n e c e s s a r y  to  i n o c u l a t e  s u s c e p t i b l e  

a n im a l s ,  p a r t i c u l a r l y  t h e  g u in e a  p i g ,  r a t  o r  monkey, 

w i t h  10 o r  20 c . c .  o f  b lo o d  o r  w i th  g l a n d  j u i c e  from th e  

• su sp ec ted  c a s e ,  and l a t e r  examine th e  b lo o d  o f  t h e s e  

a n im a l s  f o r  t ry p an o ,some s. Apar t  from d i a g n o s i s ,  sudh 

i n o c u l a t i o n s  a r e  o f  v a lu e  f o r  t e s t i n g  th e  v i r u l e n c e  o f  

t h e  p a r t i c u l a r  o rgan ism  and a s  a t e s t  o f  r e c o v e r y .

S t i t t  d e s c r i b e s  o t h e r  t e s t s :

1 .  Trypano l y s i s  -  u n h e a t e d  s u s p e c t e d  serum and • 

t ry p an o so m e s  a r e  i n c u b a t e d  t o g e t h e r  f o r  one h o u r  -  

no rm al  serum may o c c a s i o n a l l y  cause  d i  s i n t e g r a t i o n  and 

t r e a t e d  c a s e s  g i v e  i t  i n  o n ly  abou t  45^ o f  c a s e s .  

U n favo u rab le  u n t r e a t e d  c a s e s  g iv e  i t  i n  abou t  80^ o f  

c a s e s .

2. The a t t a c h m e n t  t e s t  i s  made by making a  m ix t u r e  

o f  i n a c t i v a t e d  serum, l e u c o c y t e s  and t ry p an o  somes and 

a l l o w i n g  them to  be i n  c o n t a c t  f o r  20 m in u t e s .  A p o s i t i v e  

t e s t  shows a t t a c h m e n t  o f  t h e  t ry pan o  soraes to  the  

l e u c o c y t e s .

Man son m e n t io n s  a m ac ro sc o p ic  t e s t :  "A wet b lo o d  

p r e p a r a t i o n  e x h i b i t s ,  even to  the  naked  eye,  a rem ark ab le  

c lum ping  o f  t h e  r e d  c o r p u s c l e s .  Held up to  the  l i g h t ,  

such a  p r e p a r a t i o n  h a s  a  n e c u l i a r  g r a n u l a r  a n p ea ra n c e ,  

p ro d u c e d ,  a s  can be seen on m i c r o s c o p i c a l  e x a m in a t io n ,  

by a g g lo m e r a t io n  o f  th e  c o r p u s c l e s  i n t o  h e a p s  and 

c l u s t e r s ,  t h e  u s u a l  r o u l e  ax a r rangem en t  b e in g  a b s e n t .

Such à  d i s p o s i t i o n  o f  c o r p u s c l e s  i s  s i g n i f i c e n t  o f ,  

though n o t  p e c u l i a r  to  t rypanosoma i n f e c t i o n . «
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• G a s t e l l a n i  s t a t e s  t h a t  i t  i s ,  found  i n  c a s e s  

o f  f i l a r i a s i s ,  m a l a r i a ,  s y p h i l i s  and yaws.

T h i s  a p p e a ra n c e  was n o t i c e d  i n  the s l i d e s  t a k e n  

from t h e  c a s e s .

Morbid Anatomy.

Man son s t a t e s :  "No g r o s s  l e s i o n s  o f  t h e  

n e rv e  c e n t r e s ,  o r  o f  any o t h e r  o rg an ,  have  been  d e s ­

c r i b e d  a s  b e i n g  p r e s e n t . "

Of t h e  n a t i v e  c a s e s  seen pos tm or tem ,  a p a r t  

from t h e  l o c a l  l e s i o n  o f  the  d i s e a s e  c a u s i n g  d e a t h ,  

m a c r o s c o p ic  a p p e a ra n c e  o f  t h e  o r g a n s  was no rm al ,  e x c e p t  

i n  one c a s e ,  which showed s i g n s  o f  i r r i t a n t  p o i s o n i n g .  

T h i s  p a t i e n t  had  b e en  u n d e r  t r e a t m e n t  f o r  5 m onths ,  and 

a p p a r e n t l y  h e  was do in g  v e ry  w e l l ,  p u t t i n g  on w e ig h t  and 

h a v i n g  been  f r e e  from any r i s e  o f  t e m p e r a t u r e  f o r  

s e v e r a l  d ay s .  He was g iv e n  3 g r .  a t o x y l  and, to  b e g in  

w i t h ,  1 g r .  t a r t a r  e m e t i c ,  b o th  tw ice  w e ek ly .  As th e  

symptoms were n o t  b e in g  c o n t r o l l e d ,  th e  antimony was 

i n c r e a s e d  g r a d u a l l y  and f o r  t h e  l a s t  8 i n j e c t i o n s  h e  had  

b e en  r e c e i v i n g  St  g r .  A f t e r  t h e  l a s t  i n j e c t i o n ,  h i s  

t e m p e r a t u r e  began  to  r i s e ,  b r e a t h i n g  became r a p i d ,  p u l s e  

v e r y  f r e q u e n t  and weak, and he p a s s e d  i n t o  a  comatose 

c o n d i t i o n ^  dy in g  w i t h i n  30 h o u r s  o f  th e  i n j e c t i o n .

The f o l l o w i n g  i s  th e  p os tm or tem  r e p o r t  on th e  case

The body i s  w e l l  n o u r i s h e d .  Subcu taneous  f a t  
• i s  g r e a t l y  i n c r e a s e d .  •

B r a i n : . Normal.

H e a r t * E x t e r n a l l y  t h e  h e a r t  i s  c o v e red  w i th  a  
c o n s i d e r a b l e  amount o f  f a t ;  th e  
c a v i t i e s  a r e  d i l a t e d ;  t h e r e  i s  no 
v a l v u l a r  l e s i o n ;  t h e  m usc le  w a l l s  a r e  
v e ry  p a l e  and f l a b b y .
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•*.‘V  ,

Luna’s:  P a t c h e s  o f  e a r l y  b ro ncho-pneu inon ia  a r e
' ' p r e s e n t  i n  b o th  l u n g s .

i i v e r :  E n la r g e d  and e x t e r n a l l y  f a t t y ,  ^
   parenchyma b e i n g  p a l e  ye  a. low m

" co lo u r .

K i d n e y s : Both a r e  f a t t y .  The parenchyma i s
v e ry  p a l e  and i t  i s  d i f f i c u l t  to 
d i f f e r e n t i a t e  th e  c o r t e x  from t h e
m e d u l l a .

I n t e s t i n e s : Omentum a n l  a p p e n d ic e s  e p i n l o i c e s  
a^-e v e ry  f a t t y .

S p l e e n : S l i g h t l y  e n l a r g e d ,  s o f t  and d a rk  r e d

Opin ion  a s  to  t he  cause  o f  death,.

( a )  P r im ary  c a u s e : P a t ty  i n f  i l  treat i o n  and
' d e g e n e r a t i o n  o f  t h e  i n t e r n a l  o r g a n s .

The c a u se  o f  th e  f a t t y  change i s  
p r o b a b l y  due to  t h e  c u m u la t iv e  e f f e c t  
o f  t h e  an t im ony,  b u t  i t  i s  p o s s i b l e  
t h e  a t o x y l  may hsive a s s i s t e d  o r  i t  
may have been  th e  c h i e f  c a u se .

. ( b ) Secondary and immedia te  c a u s e : Broncho­
pneumonia  w i th  c a r d i a c  f a i l u r e .

P r o g n O s i s .

Thé p r o g n c B is  dep end s  on th e  v i r u l e n c e  o f  the 

i n f e c t i n g  o rgan ism ,  th e  s tage  o f  th e  d i s e a s e ,  and th e  

p a t i e n t ' s a b i l i t y  to  t o l e r a t e  th e  t r e a t m e n t .  I f  t h e  

c a s e  c a n n o t  be removed from th e  endemic a r e a ,  th e  p r o g -  

n o s i s  i s  b a d .

V i r u l e n c e  o f  the  i n f e c t i o n  v a r i e s  i n  d i f f e r e n t  

p a r t s  o f  A f r i c a ,  In  th e  case  o f  T. gambiense,  t h e  l e a s t  

v i r u l e n t  i s  th e  type  found i n  th e  Congo; t h e  N i g e r i a n  

t y p e  i s  r a t h e r  more v i i n i l e n t ,  b u t  t h e r e  i s  u s u a l l y  good 

hope  o f  r e c o v e r y ;  th e  Uganda type  r e p r e s e n t s  th e  t h i r d  

d e g re e  o f  v i r u l e n c e . The o u t lo o k  i n  a l l  t h e  above t y p e s  

i s  much more f a v o u r a b l e  th an  i n  c a s e s  o f  i n f e c t i o n  w i th  

T, r h o d e s i s n s e ,  v/hich i s  p r a c t i c a l l y  a lways f a t a l .

L i e u t , O o l .  Newham, R.A.M.C., r e c o r d s  one c a se  o f
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r h o d e s i e n s e  i n f e c t i o n ,  which  i s  a p p a r e n t l y  c u re d .  T h is  

p a t i e n t ,  was t r e a t e d  i n  London f o r  two y e a r s ,  when a l l  t e s t s  

f o r  t r y p a n o  somes p r o v e d  n e g a t i v e  and th e  p a t i e n t  was a b le  

to  do h i s  work a g a i n .

The c a s e s  u n d e r  r e v i e w  were i n f e c t e d  w i t h  T,

T. r h o d e s i e n s e  and th e  o u t l o o k  was v e r y  b a d .  Of t h e  f i v e  

w h i t e  men ( i n c l u d i n g  two o f f i c e r s )  one o n l y  (Case 3 -  

Monk) age 20, was a b l e  to  t o l e r a t e  th e  t r e a t m e n t .  In  

h im,  t h e  t r y p a n o  somes were u n d e r  c o n t r o l  and a t  t h e  time 

o f  w r i t i n g  h i s  c h a n c e s  o f  r e c o v e r y  were good. The o t h e r  

two. men, a g e s  40 and 52 r e s p e c t i v e l y ,  were u n a b le  to  

s t a n d  t h e  t r e a t m e n t  and d i e d  from a s t h e n i a  w i t h  oedema 

w i t h i n  6 m onths  o f  th e  o n s e t ,  o f  the  d i s e a s e .  N e i t h e r  o f  

t h e  two o f f i c e r s  were  a b le  to  t a k e  more t h a n  g r s .  l i  o f  

an t im on y ,  and t h i s  o f t e n  c a u se d  a v e ry  s e v e r e  r e a c t i o n .

One o f f i c e r  ( N o . l )  age abou t  40, d i e d  i n  a b o u t  6 months 

t im e  from a s t h e n i a  wi th  oedema and to w a rd s  t h e  end he 

d e v e lo p e d  e p i l e p t i f o r m  c o n v u l s i o n s ;  i n  th e  o t h e r ,  age 35, 

who h a d  o n ly  been  u n d e r  t r e a t m e n t  f o r  a s h o r t  t im e ,  t h e  

t ryp an o som es  were n o t  b e in g  c o n t r o l l e d  and a l s o ,  owing to  

h i s  anaemic s t a t e  th e  v e i n s  were c o l l a p s e d ,  n e c e s s i t a t i n g  

d i s s e c t i n g  o u t  th e  v e i n  a t  each i n j e c t i o n ,  as  i n  Case 2 

o f  t h e  men.

J u d g in g  from t h e s e  c a s e s ,  i t  a p p e a r s  t h a t  men 

o f  m id d le  age ,  had  v e ry  l i t t l e  chance  o f  r e c o v e r y ,  owing 

t o  t h e i r  i n a b i l i t y  to  t a k e  th e  t r e a t m e n t .

The n a t i v e s  were a l l  a b le  to  t a k e  the  antimony 

w e l l ,  W i th o u t  any a p p a r e n t  bad e f f e c t .  In one c a se ,  

however ,  pos tm ortem  e x am in a t io n  r e v e a l e d  an e x t e n s i v e  

f a t t y  i n f i l t r a t i o n  th r o u g h o u t  th e  body,  w i th  f a t t y  

d e g e n e r a t i o n  o f  t h e  i n t e r n a l  o rg a n s ,  and t h i s  cou ld  only 

be  a s c r i b e d  to t h e  t r e a t m e n t .  (Vide Morbid Anatomy ).

30.



Of t h e  o t h e r  12 c a s e s ,  i n t e r c u r r e n t  d i s e a s e  

c a u s e d  7 d e a t h s ,  t h e  c a u s e s  b e i n g :

1 .  C hron ic  D i a r r h o e a .
3. R e l a p s i n g  F ever .
3. G e n e ra l  D d b i l i t y .
4 .  P l e u r i s y .
5. Pneumonia .
6 .  Pneumonia.
7. Pneumonia.

In  t h e s e  c a s e s ,  t h e r e  was no o t h e r  s i g n  o f  

d i s e a s e  i n  t h e  body.  Pneumonia i s  a l i k e l y  and dang erou s  

c o m p l i c a t i o n  i n  t r y p a n o s o m i a s i s ;  t h e  3 n a t i v e s  who 

d i e d  from i t ,  were  a l l  d o ing  w e l l ,  when an ep idem ic  o f  

i n f l u e n z a ,  c o m p l i c a t e d  f r e q u e n t l y  w i t h  pneumonia, b rok e  

o u t  i n  D a ressa lam .  Two o f  t h e  c a s e s  d i e d  on th e  second 

day a f t e r  c o n t r a c t i n g  pneum onia .  The r e m a in in g  n a t i v e s  

a p p e a re d  to  be d o in g  w e l l ,  t h e  t rypanosom es  b e i n g  k e p t  

u n d e r  c o n t r o l .

T r e a t m e n t .

At p r e s e n t  th e  c h i e f  d ru g s  employed a r e  a r s e n i c  

and a n t im ony .  Eh1r i c h  and Sh iga  t r i e d  c o l o u r i n g  compounds 

b e l o n g i n g  to '  t h e  b e n z e - p u r p u r i n  g roup ,  o f  which t r y p a n - r e d  

i s  t h e  b e s t  known.

A r s e n i c .

The e a r l y  o b s e r v e r s  gave a r s e n i c  i n  t h e  form o f  

l i q .  a r s e n i c a l l s  by t h e  mouth. T h i s  h a s  b e en  su p e rse d ed  by 

i n t r a m u s c u l a r  i n j e c t i o n s  o f  a  v a r i e t y  o f  p r e p a r a t i o n s ,  

i n c l u d i n g  a t o x y l ,  soamin, a r s e n o - p h e n y l  g l y c i n ,  a r s a c e t i n ,  

e t c . , e t c .  A toxy l  was recommended by Thomas i n  1905 and 

i t  h a s  b e en  u sed  l a r g e l y  s i n c e .  C a s t e l l a n !  s t a t e s  a t o x y l  

i s  sod iura -p-am ino-phenyl  a r s e n i a t e  and c o n t a i n s  a b o u t  23^ 

o f  a r s e n i c .  T h i s  p r e p a r a t i o n  was a d m i n i s t e r e d  i n  ray c a s e s .  

The a t o x y l  was d i s s o l v e d  i n  10^ normal s a l i n e ;  th e  s o l u t i o n
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was made f r e s h  and i f  a t  a l l  muddy i n  a p p e a ra n c e ,  

was n o t  u s e d .  I t  was i n j e c t e d  i n t o  th e  g l u t e a l  

m u s c le s ,  a t  a  p o i n t  3 i n c h e s  im m e d ia te ly  b e h i n d  the  

a n t e r i o r  s u p e r i o r  s p in e  and t h e  dose  g iv e n  was 3 g r s .  

t w ic e  a  week.  With r e g a r d  to  a d m i n i s t r a t i o n  o f  

a t o x y l .  S i r  P.Manson s t a t e s :  " U n f o r t u n a t e l y  i t  h a s  

one s e r i o u s  drawback -  i n  l a r g e  d o s e s  i t  i s  a p t  to  

g i v e  r i s e  to  o p t i c  n e u r i t i s ,  and  c o n se q u e n t  a t r o p h y  and 

b l i n d n e s s .  The d ru g ,  t h e r e f o r e ,  m us t  a t  once be 

s to p p e d  on th e  s l i g h t e s t  t h r e a t e n i n g  -  d im ness  o f  

v i s i o n  o r  c o n g e s t i o n  o f  th e  d i s c  -  o f  such a  c a l a m i t y .  

G a s t r o - i n t e s t i n a i  i r r i t a t i o n  and p e r i p h e r a l  n e u r i t i s  

a r e  a l s o  i n d i c a t i o n s  t h a t  i t  h a s  to  be  su spended ,  a t  

l e a s t  t e m p o r a r i l y ,  and t h e  su b seq u e n t  dose  r e d u c e d . ”

In  Oases 1 and 2 ( o f  t h e  men),  t h e  a t o x y l  

h a d  to  be r e d u c e d  to  i f  g r s . ,  a s  b o th  had  symptoms 

o f  p e r i p h e r a l  n e u r i t i s .  No c a se  o f  o p t i c  n e u r i t i s  

o c c u r r e d .  Case 1 complained  o f  d imness o f  v i s i o n ,  

b u t  t h i s  was due to  an e r r o r  i n  r e f r a c t i o n ,  th e  

r e t i n a s  b e in g  no rm al .

No r e d u c t i o n  o f  th e  dose had  to  be made i n  any 

o f  t h e  n a t i v e s .

As r e g a r d s  th e  v a lu e  o f  a t o x y l ,  i t  d i d  n o t  

a p p e a r  to  a f f e c t  th e  t rypanosom es i n  any o f  th e  c a s e s  

u n d e r  o b s e r v a t i o n .  In  Case 1, a t o x y l  was g i v e n  a lo n e  

a t  f i r s t ,  b u t  w i th  no a p p r e c i a b l e  e f f e c t .  Case A. o f  

t h e  n a t i v e  c a r r i e r s  was t r i e d  on i t  a lo n e ,  f o r  a few days;  

t h e  t rypanosom es  were n o t  c o n t r o l l e d  and th e  i r r e g u l a r  

p y r e x i a  c o n t in u e d  u n t i l  t a r t a r  e m e t ic  was g i v e n .
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On th e  o t h e r  hand ,  when a t o x y l  was n o t  g i v e n  

and t a r t a r  e m e t ic  was s o l e l y  u s e d ,  a s  i n  c a s e s  0. and D. 

' t h e  t ry p an o so m e s  were  c o n t r o l l e d  J u s t  a s  w e l l ,  a s  i n  

t h o s e  c a s e s  where  th e  combined t r e a t m e n t  was g i v e n .

A pa r t  from th e  c a r r i e r s ,  I  saw a c a se  o f  

t r y p a n o  som ias i  s i n  an a s k a r i  ( n a t i v e  s o l d i e r )  a t  th e  

3 r d  A f r i c a n  H o s p i t a l ,  D ares sa lam ,  where  a t o x y l  c o m p le t e ly  

c o n t r o l l e d  t h e  t ry p an o so m a s .  The p a t i e n t  was a d m i t t e d  

to  h o s p i t a l  f o r  a  m in o r  a i l m e n t ,  f e e l i n g  o t h e r w i s e  

a l l  r i g h t .  He p r e s e n t e d  no symptoms o f  t h e  d i s e a s e ,  

a p a r t  from t h e  f i n d i n g  o f  t r y p a n o  soraes i n  h i s  b lo o d ;  

t h e s e  were p ro v e d  by i n o c u l a t i o n  t e s t s  to  be o f  a much 

l o w e r  v i r u l e n c e  t h a n  th e  t ry p a n o  gomes m et  w i th  i n  t h e  

c a s e  o f  t h e  E u ro p ean s .  C a p ta in  Hughes, I . M . S . ,  who d id  

t h e  t e s t s ,  e x p re s s e d  th e  o p in io n  t h t  t h e  n a t i v e ,  who came 

f rom West A f r i c a ,  had  p r o b a b ly  b e en  i n f e c t e d  t h e r e .  No 

t a r t a r  : em e t ic  was g iv e n  and a f t e r  t h e  f i r s t  i n j e c t i o n  o f  

a t o x y l ,  t ry p an o  some s were n o t  found s u b s e q u e n t ly  i n  th e  

b l o o d .

I t  a p p e a r s  t h a t  a t o x y l  does n o t  a f f e c t  t h e  

more v i r u l e n t  s t r a i n s  o f  t ry p an o  some s, b u t  i s  e f f i c a c i o u s  

w i t h  th e  m i l d e r  s t r a i n s .

I n  1907 E h l r i c h  and h i s  p u p i l s .  F ranks  and 

R oeh l ,  d i s c o v e r e d  t h a t  t ry p a n o  somes may, a f t e r  a  t im e ,  

become a t o x y l  -  r e s i s t a n t .  S i r  P. Man son s t a t e s :  «Unless

c o n t r a - i n d i c a t e d ,  a t o x y l  and antim ony t r e a t m e n t  should  be 

combined o r  a l t e r n a t e d .  One o r  b o t h  should  be  i n s t i t u t e d  

im m e d ia te ly  the d i a g n o s i s  o f  t ry p an o  som ias i  s i s  e s t a b l i s h e d . "  

«As p o i n t e d  o u t  by E h l r i c h ,  c e r t a i n  s t r a i n s  o f  t ry p an o  somes 

a r e  a r s e n i c  f a s t , "  t h a t  i s  t h e y  r e s i s t  th e  a c t i o n  o f  th e  

drug -  a p r o p e r t y  which becbmes h e r e d i t a r y  and i s  c o n t i n u e d
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i n  s u b - i n o c u l a t i o n s  i n t o  t h e  l o w e r  a n i m a l s .  T h i s  

u n d o u b te d ly  a c c o u n t s  f o r  t h e  f a i l u r e  o f  a r s e n i c a l  

t r e a t m e n t  i n  a  l a r g e  p r o p o r t i o n  o f  c a s e s .  Presumably  

t h e r e  a r e  s t r a i n s  h a v i n g  a s i m i l a r  r e s i s t i n g  power to 

an t im o n y .  As t h e  a to x y l - f a s t  t ry p a n o  some s may r e s p o n d  

t o  /an t im o ny ,  and v i c e  v e r s a ,  b o th  d r u g s  shou ld  be 

employed i n  every  c a s e . "

Of t h e  o t h e r  a r s e n i c a l  p r e p a r a t i o n s  S t i t t  s t a t e s :  

" I n t r a v e n o u s  i n j e c t i o n  a r s e n o p h e n y l g l y c i n ,  i n  d o s e s  

o f  a b o u t  1 gramm (1 5  g r s .  ) i n t r a v e n o u s l y  h a s  been  h i g h l y  

recommended. R ecen t  r e p o r t s  from German E a s t  A f r i c a  

s t a t e  t h a t  o f  55 t r e a t e d  w i t h  t h i s  d ru g ,  6 d i e d  o f  t h e  

e f f e c t s  o f  t h e  d r u g .  S a l v a r s a n  and n e o s a l v a r s a n  have 

b een  u s e d  b u t  a p p a r e n t l y  w i t h o u t  p a r t i c u l a r  s u c c e s s . "

"Very f a v o u r a b l e  r e p o r t s  have  r e c e n t l y  been  

made from t h e  u se  o f  g a l y l  and l u d y l ,  a r s e n i c a l  compounds."

Antimony.

Plimmer and Thomas i n t r o d u c e d  t a r t a r  e m e t i c .  

R eg a rd in g  t h e  g i v i n g  o f  an timony s i r  P. Man son 

s t a t e s :  " I n  two e a s e s  o f  t ry p an o so m ias is  i n  man i n  which 

I  u s e d  t h i s  d ru g  i n t r a m u s c u l a r l y  t h e  c o n seq u e n t  l o c a l  

p a i n  and i r r i t a t i o n  ( c u l m i n a t i n g  i n  t i s s u e  n e c r o s i s )  

w e r e  so e x c e s s i v e  t h a t  i n  t h i s  form t h e  t r e a t m e n t  had  to  

b e  abandoned.  One o f  t h e  p a t i e n t s ,  however,  c o n t i n u e d  

the  d r u g  by th e  mouth to  the  e x t e n t  o f  I t  to  2 g r .  d a i l y ,  

v e r y  h i g h l y  d i l u t e d ,  a  l i t t l e  b e in g  g iv e n  i n  a l l  h i s

food  and d r i n k ,  and a lo n g  w i th  a to x y l  i n j e c t i o n s ,  f o r  

o v e r  two y e a r s .  Ke a p p e a r s  to  be  q u i t e  w e l l . "

" i t  can  be  g iv e n ,  f r e e l y  d i l u t e d  i n  norm al  

s a l i n e ,  p e r  rec tum ;  b u t  th e  e f f i c a c y  o f  t h i s  method h a s  

n o t  been  p r o v e d .  Though t ro u b le so m e  and n o t  f r e e  from
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r i s k ,  t h e  i n t r a v e n o u s  method  i s  t h e  b e s t  and t h e  one 

now g e n e r a l l y  a d o p te d .  The dose  i s  f  g r . ,  g r a d u a l l y  

i n c r e a s e d  to  i f  g r . ,  i n  6 o z .  o r  t h e r e a b o u t s  o f  s t e r i l e  

n o rm a l  s a l i n e . "

"As w i th  a t o x y l ,  t h e r e  a r e  d i f f e r e n c e s  i n  th e  

m e tho d s  o f  em ploying  an t im ony i n j e c t i o n s .  Some g i v e  

them d a i l y  i n  c o u r s e s  o f  15 d a y s  a t  i n t e r v a l s  o f  15 d a y s ;  

others, once  a  week; o t h e r s  a g a i n ,  a c c o r d i n g  to  th e  

i n d i c a t i o n s  s u p p l i e d  by t e m p e r a t u r e  and t h e  m i c r o s c o p i c a l  

e x a m in a t io n  o f  t h e  b l o o d . "

S t i t t  s t a t e s :  "P ro b a b ly  t h e  b e s t  t r e a t m e n t  i s

one i n  which t h r e e  d o se s  o f  a to x y l  a r e  fo l lo w e d  by from 

10 t o  15 d a i l y  i n j e c t i o n s  of 0 .1  gram, ( i f  g r .  ) o f  t a r t a r  

e m e t i c .  The c o u r s e  i s  r e p e a t e d  a f t e r  an i n t e r v a l  o f  3 

weeks .  I t  i s  a d v i s a b l e  to  g i v e  a  hypoderm ic  o f  c a f f e i n  

a few m i n u t e s  b e f o r e  th e  t a r t e r  e m e t i c  to  l e s s e n  

d e p r e s s i o n . "

In  th e  c a s e s  u n d e r  o b s e r v a t i o n ,  t a r t a r  e m e t ic  

W s  n e v e r  t r i e d  by t h e  mouth o r  i n t r a m u s c u l a r l y .  In  Case 2, 

à i  ho  p ro m in e n t  v e i n  co u ld  be o b t a i n e d ,  t h e  d ru g  was 

a d m i n i s t e r e d  f o r  2 weeks p e r  rec tum .  I t  i s  d o u b t f u l  i f  

any o f  t h e  s o l u t i o n  was a b s o rb e d ,  a s  t h e  t ry p a n o  somes 

were  c e r t a i n l y  n o t  c o n t r o l l e d  and t h e r e  was no c o n s t i t u ­

t i o n a l  r e a c t i o n  a f t e r w a r d s ,  a s  one had  w i th  t h e  same dose 

g i v e n  i n t r a v e n o u s l y .

r  I n  t h e  Europeans ,  the  t a r t a r  e m e t ic ,  d i s s o l v e d

in  normeO. s a l i n e ,  was g iv e n  i n t r a v e n o u s l y ,  u s i n g  a  f u n n e l ,  

t u b e  and n e e d l e ,  i n  th e  same way a s  s a l v a r s a n  i s  a d m in i s ­

t e r e d ;  i n  a l l ,  a bou t  8 o z .  o f  s a l i n e  were g iv e n  a t  each 

i n j e c t i o n .  On two o c c a s i o n s ,  f o l lo w in g  th e  i n j e c t i o n ,  

pain and s t i f f n e s s  a t  t h e  s i t e  o f  t h e  i n j e c t i o n ,  was
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c o m p la in e d  o f .  T h i s  w a s  p r o b a b l y  due to  a  s l i g h t  

l e a k a g e  o f  t h e  d r u g  i n t o  t h e  c e l l u l a r  t i  s s u e s .

* . , In  t h e  n a t i v e s ,  a  10 c . c .  s y r in g e  was u se d  and t h e

s o l u t i o n  o f  t a r t a r  e m e t i c  was i n j e c t e d  d i r e c t  i n t o  th e  

v e i n .  T h is  m ethod was q u i t e  e f f i c a c i o u s  and no l o c a l  

; t r o u b l e  f o l lo w e d  any  I n j e c t i o n .

The i m p o r t a n t  p o i n t s  to  b e a r  i n  mind,  i n  

a d m i n i s t e r i n g  t h e  d ru g ,  a r e : -

; l i v ; .T h a t  t h e r e  shou ld  be  no l e a k a g e  i n t o  t h e  
s u r r o u n d in g  t i s s u e s .

2 . That  t h e  s o l u t i o n  sh o u ld  be w e l l  d i l u t e d .

3.  That  t h e  s o l u t i o n  sh o u ld  e n t e r  t h e  v e i n
a t  b lo o d  h e a t .

4 . ’ T ha t  t h e  d ru g  sh o u ld  be a d m i n i s t e r e d
s lo w ly .

g e n e r a l  e f f e c t s  p roduced  by i n j e c t i o n  o f  t a r t a r  e m e t i c .

The e f f e c t s  on the t e m p e r a tu r e  ( see C h a r t s )  i n  

t h e  E u ro pean s ,  were n o t i c e d  i n  r e l a t i o n  to  t h e  p r e s e n c e  

o r  a b sen c e  o f  t rypano  somes i n  the b lo o d  -  b lo o d  s l i d e s  

were  t a k e n  j u s t  p r e v i o u s  to  th e  i n j e c t i o n  -  w i th  no 

t ry p an oso m es  i n  t h e  b l o o d ,  t h e r e  was g e n e r a l l y  l i t t l e  o r  

no r e a c t i o n ;  w i t h  t rypanosom es  p r e s e n t ,  t h e r e  was a lways

a  r i s e  o f  t e m p e r a tu re , ,  which was g r e a t e r  ^ . e n  t h e  p a r a s i t e s
- ' ' ' .

w ere  p l e n t i f u l ,  t h a n  when s c a n t y .  The r i s e  was o f t e n  

p r e c e d e d  by a  r i g o r .  During t h e  f i r s t  i n j e c t i o n s  o r  

a f t e r  any i n c r e a s e  i n  t h e  dose o f  t h e  drug ,  t h e  r i s e  o f  

t e m p e r a t u r e  was marked,  sh o o t in g  up to  104^ o r  105^; l a t e r ,  

a s  seen  I n  Case 3, t h e  r i s e s  were n o t  so pronounced  and 

d e f i n i t e  r i g o r s  were a b s e n t .  In  th e  m a j o r i t y  o f  t h e  

n a t i v e  c a s e s ,  th e  i n j e c t i o n s  a t  f i r s t  c aused  a sharp  r i s e  

o f  t e m p e r a t u r e ,  which was down on th e  f o l lo w in g  day.

P r e c e d i n g  th e  r i s e ,  the  p a t i e n t  e x p e r i e n c e d  u s u a l l y  a
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s l i g h t  c h i l l y  s e n s a t i o n ,  b u t  no r i g o r .  T h is  o c c u r r e d  

i n  d i f f e r e n t  c a s e s ,  f o r  v a r y i n g  p e r i o d s ,  from a  few 

d a y s  to  8 weeks f o l l o w i n g  th e  f i r s t  i n j e c t i o n ;  a f t e r ­

w a r d s ,  t h e r e  was r a r e l y  any e f f e c t  on t h e  t e m p e r a t u r e .

O th e r  e f f e c t s  i n  t h e  w h i t e  men.

In  Case 1,  a t  f i r s t ,  c o n s t r i c t i o n  o f  t h e  c h o s t  

w i t h  a  s h o r t  copgh o c c u r r e d  im m e d ia te ly  a f t e r  th e  

i n j e c t i o n ,  f o l l o w e d  i n  1 to  i t  h o u r s  by a  r i g o r ;  l a t e r ,  

f o r  a  p e r i o d ,  t h e r e  was on ly  a  s l i g h t  r e a c t i o n ,  u n t i l  

t h e  p a t i e n t  had  a v e ry  s e v e r e  one, w i t h  g a s t r o - i n t e s t i -  

n a l  i r r i t a t i o n  and p ro fo u n d  c o l l a p s e .  No f u r t h e r  i n j e c ­

t i o n s  were  g iv e n .

In  Case 2, t h e  f i r s t  i n j e c t i o n  cau sed  se v e re
«

g a s t r o - i n t e s t i n a l  i r r i t a t i o n  w i th  c o l l a p s e .  A f t e r  

su b s e q u e n t  i n j e c t i o n s ,  a  r i g o r  g e n e r a l l y  o c c u r r e d  w i th  

p a i n  i n  t h e  bo t tom  o f  th e  b a c k .  L a t e r ,  t h e  dose  was 

i n c r e a s e d  to  l y  g r .  b u t  th e  r e a c t i o n  was too g r e a t  and 

i n t r a v e n o u s  i n j e c t i o n s  were d i s c o n t i n u e d .

In  Case 3, i n j e c t i o n s  o f  l  g r .  c a u se d  o n ly  

s l i g h t  c o n s t i t u t i o n a l  symptoms, u s u a l l y  a  s l i g h t  r i g o r ,  

o c c u r r i n g  a bo u t  1 h o u r  a f t e r w a r d s ,  w i th  a r i s e  o f  tem­

p e r a t u r e ,  which was u s u a l l y  down by th e  n e x t  day.  With 

d o s e s  o f  2 and 2 f  g r .  im m e d ia te ly  f o l l o w i n g  the  i n j e c ­

t i o n  p a t i e n t  had  a s l i g h t  spasmodic cough, l a s t i n g  f o r  

2 o r  3 m in u t e s ,  and l a t e r ,  u s u a l l y  a s e v e re  r i g o r  w i th  a 

s h a rp  r i s e  o f  t e m p e r a t u r e ,  which d ropped  to normal by 

t h e  n e x t  day.

The n a t i v e  c a s e s  were v e ry  l i t t l e  e f f e c t e d  a p a r t  

f rom t h e  r i s e  o f  t e m p e r a t u r e ,  which was f r e q u e n t l y  p r e ­

ced ed  by a  c h i l l y  f e e l i n g .  With d ose s  o f  2, 2-| and 3 g r .
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a  s h o r t  cough o c c u r r e d  a s  i n  cage 3.

With r e f e r e n c e  to  t h e  c au se  o f  t h e s e  e f f e c t s ,  

the most p r o b a b l e  e x p l a n t i o n ,  i s  t h e  t r y p a n o l y t i c  a c t i o n  

of the d r u g ,  w i th  l i b e r a t i o n  o f  e n d o to x i n .

p o se  o f  t a r t a r  em e t ic  u s e d  and th e  p a t i e n t ' s  p r o g r e s s : -

m  a l l  c a s e s ,  1 g r .  tw ic e  a  week, was g iv e n  a t  

t h e  commencement. I n  Oases 1 and 2, th e  r e a c t i o n  was so 

severe, t h a t  no i n c r e a s e  i n  th e  d ose  c o u ld  be made, and 

t h e  t ry p an oso m es  soon became t o l e r a n t  to  i t .  Case 1 was 

a b a d  p a t i e n t  to  t r e a t ,  f i n a l l y  r e f u s i n g  to have any f u r t h e r  

i n j e c t i o n s .  The t a r t a r  e m e t i c  a m e l i o r a t e d  h i s  symptoms 

a t  f i r s t ,  and trypano somes were n o t  found  i n  th e  b lo o d  

so f r e q u e n t l y  a s  a f t e r  th e  i n j e c t i o n s  had  been  s to pp ed ,  

when the p a r a s i t e s  were g e n e r a l l y  p r e s e n t  and i n  g r e a t e r  

numbers, and t h e  p a t i e n t  became p r o g r e s s i v e l y  w eak e r  

and d i e d .

Case 2 was u n f o r t u n a t e  i n  h a v in g  no p ro m in e n t  

veins and t h e  d i s s e c t i o n  o f  i n d i v i d u a l  v e i n s  w i th  slow 

healing  of t h e  sk in ,  added to t h e  d i f f i c u l t i e s  o f  h i s  

t r e a t m e n t .  The small  d o se ,  w h i l s t  a f f e c t i n g  th e  t r y p a n -  

0 somes, d id  n o t  c o n t r o l  them and t h e r e  was no improvement 

in  t h e  p a t i e n t ' s  g e n e r a l  c o n d i t i o n .  B efo re  t r a n s f e r r i n g  

him to  a h o s p i t a l  sh ip ,  t r e a t m e n t  w i th  a s o l u t i o n  o f  a n t i -  

monium o x id e ,  g iv e n  i n t r a m u s c u l a r ,  was s u b s t i t u t e d  f o r  th e  

t a r t a r  e m e t ic ,  and t h i s  was p e r s e v e r e d  w i t h ,  b u t  th e  

p a t i e n t  became weaker  and d i e d  3 m onths  l a t e r  i n  South 

A frica,
In Case 3 the  r e a c t i o n  was n e v e r  sev e re  and 

a f t e r  1 g r .  tw ice  a  week, f o r  30 days ,  t h e  dose  was i n c ^ a a s -  

ed to  2 g r ;  t h i s  was c o n t in u e d  f o r  17 days ,  when 2^ g r .  

was g iv e n .  An i n c r e a s e  i n  dose was made, when i t  appea red
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t h e  t ry p a n o  somes were n o t  b e i n g  c o n t r o l l e d ;  t h i s  b e i n g  

ju d ged  b o t h  by t h e i r  c o n t i n u e d  p r e s e n c e  i n  t h e  /blood 

and by t h e  t e m p e r a t u r e  c h a r t .  The o u t l o o k  i n  t h i s  c a se  . 

was d e c i d e d l y  good,  a s  b o th  t h e  p a t i e n t ' s  g e n e r a l  c o n d i t ­

i o n  im proved  and t h e  c l i n i c a l  s i g n s  o f  t h e  d i s e a s e  

a b a t e d .

( s i n c e  th e  p a p e r  was w r i t t e n ,  Oase 3 h a s  d i e d  

from pneumonia  f o l l o w i n g  i n f l u e n z a ,  f i v e  m onths  a f t e r  

c o n t r a c t i n g  t r y p a n o s o m i a s i s .  Up to t h i s  t ime he was 

d o in g  a p p a r e n t l y  v e r y  w e l l ,  t a i l i n g  th e  t r e a t m e n t  w e l l  

and t h e - t r y p a n o s o m e s  were  u n d e r  c o n t r o l  )

The c o n t r a s t  be tw een  th e  n a t i v e s  and E uro peans  

was marked  a s  r e g a r d s  t h e  amount o f  t a r t a r  em e t ic  which 

c o u ld  be  t o l e r a t e d ;  i n  t h e  n a t i v e s ,  t h e  dose was q u i c k l y  

i n c r e a s e d  b y  % g r .  a  t im e ,  u n t i l  3 and Zf  g r .  were  g iv e n ,  

t w i c e  w eek ly .  The n a t i v e s  r e sp o n d ed  q u i c k l y  to  t h e  t r e a t ­

m en t ,  a s  e v id e n c e d  by th e  g e n e r a l  improvement i n  t h e i r  

c o n d i t i o n  and by t h e  e a r l y  d i s a p p e a r a n c e  o f  t ry p an o  some s 

from t h e  b lo o d ,  s l i d e s  b e in g  examined every  day,  b u t  i t  

i s  q u e s t i o n a b l e ,  j u d g i n g  from t h e  c a se  r e p o r t e d  .under 

m orb id  anatomy, w h e th e r  t h e y  w i l l  be  a b l e  to stand* t a k i n g  

such h ig h  d o s e s  a s  Zf  g r .  o v e r  a  p r o l o n g e d  p e r i o d ,  w i t h o u t  

s e r i o u s  e f f e c t s  on th e  i n t e r n a l  o r g a n s .

Length o f Treatment necessary .

The a b se n c e  o f  t r y p a n o  somes i n  th e  p a t i e n t ’ s 

b l o o d ,  may g iv e  one a  f a l s e  sense  o f  s e c u r i t y .  T h is  was

e x e m p l i f i e d  i n  some o f  th e  n a t i v e  c a s e s ,  t ry p a n o  somes

r e a p p e a r i n g  i n  th e  b lo o d  a f t e r  b e i n g  a b s e n t  f o r  some t im e :  

In  c a s e  B f o r  4 months
I» » jj » 5 «

and " " F ® 1 "
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b A c c o rd in g  to  O a s t e l l a n i ,  t r e a t m e n t  sh o u ld  be  c o n t i n u e d  

f o r  a t  l e a s t  2 y e a r s  and t h e n  i n o c u l a t i o n  t e s t s  m ust  be  

n e g a t i v e  b e f o r e  s t o p p i n g  t r e a t m e n t .  L i e u t , O o l .  Newham 

recommends i n o c u l a t i n g  a monkey, 3 o r  4 t im e s ,  w i th  

b l o o d  from th e  p a t i e n t ;  i f  t h e  monkey shows no s i g n s  o f

th e  p r e s e n c e  o f  t h e  t r y p a n o  som ias i  s p a r a s i t e ,  t h e  p a t i e n t  

may be  c o n s i d e r e d  f r e e .  A par t  from b a c t e r i o l o g i c a l

f i n d i n g s ,  a  good t e s t  i s  t h e  p a t i e n t ’ s c a p a c i t y  f o r

p h y s i c a l  e n d u ra n c e .  '

P r o p h y la x i  s .

S e g r e g a t i o n  o f  th e  i n f e c t e d  c a s e s  and d i m i n i s h -  

i n g  sh e  number o f  t s e - t s e  f l i e s  i n  any a r e a  a r e  th e  c h i e f  

m e a s u r e s .

Where you have  a  r e s t r i c t e d  a r e a ,  s a n i t a r y  

m e a s u re s  can  e x t e r m i n a t e  t h e  d i s e a s e ,  a s  was accompli  shed 

i n  t h e  i s l a n d  o f  P r i n c i p e ,  i n  P o r tu g u e s e  West A f r i c a .

H ere ,  a c c o r d i n g  to  an a r t i c l e  p u b l i s h e d  i n  a  White P a p e r  

( p u b l i s h e d  Ap.22,  1 91 4 )  on th e  q u e s t i o n  o f  n a t i v e  l a b o u r ,  

t h e  w o r k e r s  c a r r i e d  c l o t h s  cov ered  w i t h  g lu e  o r  o t h e r  

s t i c k y  su b s ta n c e  on t h e i r  b a c k s  when w ork ing  i n  f l y  a r e a s ,  

emd a  g r e a t  number o f  f l i e s  were c au g h t  i n  t h i s  way.

O th e r  m e a su re s  i n  a d d i t i o n  were t a k e n  -  j u n g l e  c l e a r i n g ,  

d r a i n a g e ,  b lo o d  e x a m in a t io n ,  s e g r e g a t i o n  o f  i n f e c t e d  

c a s e s  and k i l l i n g  any p o s s i b l e  an im al  r e s e r v o i r .

To e x t e r m i n a t e  th e  d i s e a s e  by s a n i t a r y  m easu re s  

a l o n e ,  i n  such w id e ly  i n f e c t e d  a r e a s  a s  met w i t h  i n  

A f r i c a ,  i s  i m p o s s i b l e  a t  p r e s e n t ,  b u t  i t  would be a g r e a t  

advance i f  by v a c c in e  o r  serum t h e r a p y  immunity  c o u ld  be 

p ro d u ce d  i n  any exposed  p e o p le .
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P r o p h y l a x i s  a s  c a r r i e d  o u t  i n  E a s t  A f r i c a n  Gampaign.

The i d e a l  p l a n  would have b een  to  keep a l l  

t r o o p s  o u t  o f  i n f e c t e d  a r e a s .  T h i s  was i m p o s s i b l e ,  b u t  

i n s t r u c t i o n s  were i s s u e d  t h a t  any t r o o p s  p a s s i n g  th rou g h  

t h e  f l y  b e l t  z o n es ,  sho u ld  p r o c e e d  a s  q u i c k l y  a s  p o s s i b l e ,  

and i f  i t  was n e c e s s a r y  to  p i t c h  a  camp, th e  b ush  had 

to  be  c l e a r e d  f o r  a number o f  y a r d s  a ro u n d .  No t r o o p s  

were  a l l o w e d  to w ear  " s h o r t s "  ( t r o u s e r s  l e a v i n g  th e  

k n e e s  b a r e ) ,  and a  p r o t e c t i o n  f o r  t h e  f a c e  and neck  was 

g i v e n  t o  each  man, made from g r e e n  n e t t i n g  w i t h  a  f i n e  

mesh,  s i m i l a r  t o  m o sq u i to  n e t t i n g .  A lso ,  i f  p o s s i b l e ,  

g l o v e s  h a d  to  be  worn o r  o t h e r w i s e  bamber  o i l  was i s s u e d  for 

sm ear ing  any exposed  p a r t s .  A l l  c a s e s  o f  s i c k n e s s ,  coming 

from t h e  a r e a ,  had  to  have r e p e a t e d  m i c r o s c o p i c  examinations 

o f  t h e  b lo o d  done,  to  e x c lu d e  t r y p a n o s o m i a s i s ,  and were  

^ e p t  u n d e r  o b s e r v a t i o n  f o r  one month .

C o n c lu s io n s .

1 .  Trypano somiasi  s i s  n o t  e a s i l y  communicated

to  man. L a rg e  numbers o f  t r o o p s  and c a r r i e r s  were  

i n  t h e  i n f e c t e d  d i s t r i c t s  f o r  c o n s i d e r a b l e  p e r i o d s .

In  one i n s t a n c e ,  a  body o f  2 ,000 t r o o p s  marched 

th ro u g h  a  f l y  s t r i c k e n  a r e a  and o n ly  one c a s e  o c c u r r e d .

The b lo o d  o f  th e  1 ,9 9 9  o t h e r s  was examined w i th

n e g a t i v e  r e s u l t s .

3 ,  The Europeans  were d e b i l i t a t e d  and t h e i r

r e s i s t i n g  power was p ro b a b ly  lo w e re d .

S. I t  seems c l e a r  t h a t  t h e  i n c u b a t i o n  p e r i o d

may be a s  s h o r t  a s  gidays. (Vide Oase I ) .
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4,  The o n ly  symptom c o n s t a n t l y  p r e s e n t .  I n  

a l l  t h e  c a s e s  u n d e r  my o b s e r v a t i o n  was i r r e g u l a r  

p y r e x i a ,  and t h e  d i a g n o s i s  depended e n t i r e l y  on 

t h e  f i n d i n g  o f  t h e  p a r a s i t e .

5, T re a tm e n t  was on th e  whole  u n s a t i s f a c t o r y .  

A toxy l  h a d  no a p p a r e n t  e f f e c t  on t h e  t r y p a n o  somes. 

Antimony seems to  k i l l  t h e  p a r a s i t e s ,  b u t  i n  th e  

s e v e r e r  i n f e c t i o n s  w i th  T. r h o d e s i e n s e ,  t h e  

t ry p a n o  somes seem to  become r e s i s t a n t .

In v iew  o f  t h e  f a c t ,  t h a t  i n h a b i t a n t s  o f  an 

a r e a  i n f e c t e d  w i th  t r y p a n o s o m i a s i s ,  seem to  a c q u i r e  a  

n a t u r a l  Immunity to  t h i s  d i s e a s e ,  and t h a t  th e  small  

A f r i c a n  humped oxen a r e  known to  be immune to  Nagana, 

i t  seems p o s s i b l e  t h a t  i n  v a c c i n e  o r  serum t h e r a p y  

l i e s  o u r  c h i e f  hope f o r  b o th  p r e v e n t i o n  and c u r e .
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DRIVER SAHDERSOB 6.W.

SOUTH AFRICAN SERVICE CORPS, M.T.

TRYPANOSOMIASIS

)16 .
5h 14 Th© p a tie n t i s  40 years of age and a Driver in  the Motor 

Transport Service*

He served in  the Boer War, having Enteriio Fever and l a te r  

s e t t le d  in  South A frica, where he enjoyed good health*

P a tien t commenced serv ice  in  East A frica in  Ju ly , 1916*

From September 1916 to  July 1917 he was on duty in  the Rufigi 

area, where he was o ften  b it te n  by the Tsetse f ly  but the b ite s  
never troubled  him*

Previous to  the p resen t i l ln e s s  he has had severah a ttack s of 

M alaria, being seven times in  h o sp ita l; a lso  he has had two 
a ttacks of Dysentery and a f te r  the l a s t  a ttack  a t  the end of 

December 1917 he was sen t South fo r  recuperation*

On h is  re tu rn  to  East Africa a t  the beginning of February 1918, 
he was sen t to  Port Amelia and from February 7th* to  the 20th* 

was dn convoy duty between Mahfba and j%ikuabe, about 35 miles 

inland* During th is  time he was frequently  b it te n  by the Tsetse 

f ly , causing a sharp s tin g , but the e ffe c ts  passed o ff  in  a few 
minutes* During the middle of the day on Feb* 21st* or 22nd*, 

w h ilst drawing water a t  the r iv e r  near Medieba, p a tien t was b itte n  

behind the l e f t  shoulder; th is  was more painfu l than any previous 

bit© and la te r ,  i r r i t a b le ,  so in  the evening he had the part 
painted w ith Iodine. Next day he f e l t  no i r r i t a t io n  o r pain*

On February 26th* p a tien t f e l t  seedy, su ffe ring  from severe pain 

a l l  over the head; down back of neck auid in  the lo in ; he was 
feverish ; through the night he perspired and f e l t  much b e tte r  on 

the follow ing morning, but he had no desire  fo r food*
P a tien t,h im se lf , thought i t  was an atttack of M alaria, but Col* 

Newham, R*A*M*C. dated the commencement of Trypanosomiasis from th ii 
time, and i f  so, and the severe b ite  was the in fec tin g  b i te ,  the

incubation period was 4 or 5 days*
On February 27th* he was admitted to the Camp Hospital a t  Maheba* 

uusit before mid-night, he woke up with dreadful pains through the
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head, ch ie fly  a t  the back and ra d ia tin g  down the back of the 

neck to the 7 th . Cervical Spine; a lso  he had severe pains in  the 

body, which were most severe in  the lo in ; he experienced no 
r ig o r  but f e l t  fe v e rish .

On February 28th . a t  6-0 a.m .. Temperature rose to  101®; he 

f e l t  seedy a l l  day and did not p e rsp ire ; he had a good n igh t and 
f e l t  b e t te r  the follow ing morning, March 1 s t ,  when he was 

tra n s fe rre d  to  the h o sp ita l a t  Port Amelia. For the next few 

days p a tie n t f e l t  quit© w ell, except when km in  the sun 's  rays 

when me had headaches, s l ig h t  fa in tin g  a tta ck s , and was ea s ily  

t i r e d .  On March 8 th . he was tra n sfe rre d  as a M alarial case per 
h o sp ita l ship to  Dàr-es-Salaam, beigg admitted to  No.2 .South 

A frican General H ospital on March lO th . 1918. On examination 

nothing abnormal was detected and p a tien t sa id  he f e l t  a l r ig h t ,  
ap a rt from fee lin g  weak and being ea s ily  t i r e d .  '

Temperature normal. Pulse 90. Blood s lid e  was negative to  

M alarial p a ra s ite s .

Treatment. Quinine Sulphatje g rs .lÇ . te r  in  die and ordinary d ie t .
P atien t was allowed up between 4 and 6pm.

 ̂ ■ -U ntil March 14th . he was comfortable, when he complained of 

fe e lin g  t i r e d ,  head-ache and pains a l l  over body. Temperature a t  

7pm. was 101.
h 16. P a tien t was depressed and drowsy. Temperature 101.2 in  morning

and a t  10 pm. 99. *
16. Temperature remained high, the evening temp, reached 105.

Through the n ight he pg? sp ired  f re e ly .
17. Major Semple, R.a.M.G., O.C., B acterio logical Laboratory, 

reported  th a t Trypanosomes had been found in  the blood s lid e  

specimen, which had been taken on March 16th.

Other c l in ic a l  signs were then n o ticed :-
General condition: P a tien t i s  emaciated, physique poor. S ligh t 

enlargement, about the s iza  of an almond, and tenderness of one 
gland in  the p o s te rio r trian g le  on the r ig h t s ide , ju s t behind the 
Stémo-M astoid; no o ther glands were enlarged. There was no rash  
and no lo ca lised  oedema; no ocular changes (Retinae normal); no 
deep hyperaesthesia; Knee jerks were normal; there was no Babinski
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and no Ankle clonus; © p icritic  sense and sense to  heat and cold 

were normal; p a tie n t appreciated  two poin ts of needles a t  a 

d istance of 1 inch in  the transverse  d ire c tio n  and from Ijt to  
2 inches in  the long ax is of the limb. 

h e a r t ; no enlargement; no adven titious sounds.
PDLSB; 80 per minute, was of low tension .
LUNGS: Normal•

SPLEEN t Palpable ; no tenderness•
LIVER; Not palpab le .

Since admission patinm t's  mental a t t i tu d e  has been v a riab le , 

sometimes being b rig h t and cheerfu l, and a t  o ther tim es, usually  

when h is  temperature was above normal, he was I r r i t a b le  or 

apa th e tic  and l i s t l e s s .  His ap p e tite  was good except when he 
had a tem perature. Bowels constipa ted .

Absolute r e s t  in  bed was ordered and as mtch nutrim ent to  be 

taken as possib le; the Quinine was stopped. Liquid Cascara was 

given fo r  the constipa tion  and th is  had to  be supplemented 

sometimes with Calomel and S a lts , 
oh 18. Atoxyl g r s .5 . dissolved in  Normal Saline, was in jec ted  in to  the 

G luteal muscle a t à point S ins, d ire c tly  behind the a n te r io r  

superior sp ine. No a f te r  e ffec ts  no ticed .

In jec tio n  was repeated on the 20 th ., 22nd. and 25th. 
gj 22. B acterio log ica l R eport;- Trypanosomes not found.

26. do. do. Trypanosomes found in  blood.

27. T arta r Emetic, g r s . l .  dissolved in  2 ozs. Normal Saline was 

in jec ted  intravenously a t  the elbow; A so lu tion  of Normal Saline 

alone was f i r s t  run through funnel, tube and needle in to  vein , 
to make sure there was no escape of any f lu id  in to  the c e llu la r  
t is su e ; the so lu tions were kept a t  blood h ea t, the b o ttle s  being 
immersed in  warm w ater. At the end of the in jec tio n , which 

la s te d  about 4 minutes, p a tien t experienced a sharp and % 
co n s tric tin g  pain over the lower p a rt and fro n t of chest; th is  

la s ted  about 1 minute and was accompanied with a short cough. 

Pulse in  the evening was 108. Temperature 100.
28. P a tien t complained of acute pain over r ig h t side of chest.

29. Comfortable.

•vi
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|h 30* In morning pulse and temperature were notm al. At 8pm.

T arta r Emetic, g r s . l .  was given; immediately afterw ards p a tian t 

complained of co n s tric tin g  pain a t  the lower p a rt and fro n t of 

chest and he had a sho rt i r r i t a b le  cough. At 3-30pm. he had a 
r ig o r , temperature r is in g  to  104 by 6pm.

31. P a tien t com fortable.

.1 1. do. do. Atoxyl g rs.2 |- in je c te d .
2. do. do.

3. Baot. R eport;- Trypanosomes were p resen t in  blood.

He oom#>lained of pains in  limbs, coming and going. He was given 

a mixture containing Sod. Salicy1 g r s .10. and p o tass . Iodide 

g r s .6. and as he had been sleeping badly he was given a t  bed-time
a mixture containing P o tass. Bromide and Chloral Hydrate aa g rs .10.

4. Temperature a t  2pm. was 98. At 2-15pm. T artar Emetic, g r s . l .  was 

in jec ted ; co n s tric tin g  pain in  chest and i r r i t a b le  cough followed 

immediately a f te r  in je c tio n . One hour afterw ards p a tien t had a 

r ig o r and Temp, a t 6pm. was 104, Pulse 116. Through the night 

h e / persp ired  f re e ly .
5. At 6am. Temperature was normal. Pulse 92.

6. P a tien t com fortable. Atoxyl g rs . 2|- in jec ted .

8 . Temperature a t  2pm. was normal. T arta r Emetic g rs . 1 . was in jected  

co n s tric tin g  pain was only s l ig h tly  f e l t  and there was no cough or 
r ig o r afterw ards. At 6pm. Temp, was 101. Pulse 99.

9. P a tien t com fortable. Atoxyl g rs.B j in jec ted .
11. He complained of aching pains and tenderness In legs and th ighs,

ch iefly  g e lt  a t  n ig h t. At 2pm. temp, was 99. At 2-30pm. T artar 

Emetic, g rs .l.w as in jec ted , s lig h t pain and cough followdd and a t  
S-lGpm., rig o r; a t  6pm. Temp, was 102 and Pulse ISO -  pulse weak 

and very low tension; a t  9pm. temp, was 100$ through the night

he s le p t w ell. |
18, P a tien t s t i l l  complained of pains in  limbs; Knee jerks were absent.

Atoxyl was in jec ted , but reduced to  g r s . l  

12_ P atien t comfortable.
14. Towards evening he complained of pains in  the lim bs.

baot. Report;- Ho trypanosomes found.
15. Baot# Report;-  Trypanosomes were present in  blood.

11» 

»
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P a tien t f e l t  ra th e r  eeedy: Temp. 100 a t  10am. Pulse 90.

T artar Emetic in jec ted  a t  2pm. Ko r ig o r  followed: At 6pm. 

Temperature as 101. Through the n igh t he p ersp ired .
16. Atoxyl grs a 1|- in je c te d .

17* P a tien t f è l t  b e t te r .

18. T arta r Emetic, g rs .l.w as  in jec ted  a t 3pm., the Temp, being 99.2; 

there  was no pain , cough or r ig o r  afterw ards: Temjj). a t  6pm.
was 101.4: Pulse 108.

19. Atoxyl g r s . l i  in je c te d . Baot. R eport:- Ko trypanosomes found 
in  blood.

D iffe re n tia l count of blood was as fo llw s :-

Polymorph 65#
Large mononuclear 9#
Lymphosytes 27#
Eosinophils 1#

Several pigmented mononuclear seen.

P a tien t having complained of dimness of v is io n . O culist reported  
on condition of eyes as fo llow s:- "The fundus of each eye 

"appears to  be q u ite  normal. The d iscs are a good colour and the 
dimness of v is io n  is  due to an e rro r of re f ra c tio n " .

20. P atien t oomforable and ea ting  w ell.

21. P e lt sleepy and t i r e d .

22. He did  no t fe e l w ell, but complained of nothing d e f in ite , only
- .. - ' ■ . ' wanting to  be l e f t  alone. T artar Emetic, g r s . l . was In jec ted

a t  2pm. Temp, was 100: a t 6pm. Temp, was 105: Pulse 96.

P a tien t had a r e s t le s s  n i ^ t .
23. P a tien t was ea s ie r  in  the morning. Atoxyl g rs . 1& in jec ted .

24. P a tien t was much b e t te r .

Physical examinâtion$-
heart: no adventitious sounds. Right border i"  to  r ig h t of

Mid-Sternum. Left border in  lin e  with l e f t  n ipp le .

PULSE: 94, of low tension .

LUNGS: Normal.
LIVER: Normal. 
spleen: Palpable i  inch.
GLANDS: One gland palpable and s lig h tly  tender behind each

Sterno-Mastoid; no enlarged gland in  a x i l la  or g ro in .
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general condition: poor; decided loss of weight as evidenced by 

wasting of muBclee and eubcutaneoue t is su e  In arms, legs 
and back.

No rash  p resen t: No lo ca lised  oedema:

ABDOMEN: showed s l ig h t  gaseous d istension : no f lu id  p resen t. 

NBRyoUS SYSTEM: T ac tile  sense -  good: Hot and cold sense good.

No deep hyeraesthesla  p resen t: No pains complained of
In calves of lege or th ig h si Knee jerks absent:

No Ankle clonus: no Babinskl: Eye re flex es  normal:

tJrlne -  no albumen, nè sugar.

1 25. At 10am. p a tie n t had a r ig o r . Temp, reaching 101: T artar Emetic 
g r e . l .  was given a t 2pm.

Bact* R eport:- Trypanosomes were present in  blood.

26. P a tien t com fortable. Atoxyl g rs .lj-  in je c te d .

27. P a tien t complained of pain In l e f t  ea r. No sw elling was present 
In  fro n t or behind the ear and there was no discharge.

-28. He f e l t  seedy and s t i l l  complained of pain In the l e f t  ea r- on 
examination nothing abnormal was detec ted .

29. Temp, a t  10am. was 99: At 11am. T artar Eemtlc g r e . l .  was In jec ted

P a tien t had a severe r ig o r  & hour afterw ards and a t 8pm. temp, was 

104,8: Pulse 130 and weak; In the afternoon he was re tch ing  and
vomiting -  the vomit was ac id , s l ig h tly  b ilio u s  but there was no 

blood: At 11pm. p a tien t was very collapsed, pulse thready and

uncountable; Strychnia and D ig ita lis  were given hypodermically, 
and alcohol In the form of Champagne and Brandy by the mouth.

30. stim ulants had to  be continued and intravenous sa lin e  was given 

In the morning and In the afternoon re c ta l  sa lin e  with Brandy. 
Throughout the day vomiting continued, the vomit consisting  ch ie f1; 

of b i le .
1. Hiccough commenced In the early  morning and continued throughout 

the day; during the morning p a tien t vomited once: tongue was 

th ick ly  coated with fu r; motions were loose and there was 
Incontinence of the  bowels: otherwise h is  general appearance was 

- b e tte r :  At 6pm. Temp, was 98 and Pulse 100: Pain was s t i l l
complained of in  the l e f t  ear; M i x t u r e  of Blemuth and Salol wae

given. I
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y 2. Hiccough stopped: p a tie n t f e l t  s ick ly  but otherwise b e tte r :

Tongue was very fu rred : Bowefcs were loose and incon tinen t.

Atoxyl g r s . i^  in je c te d . Bact. Report:— Trypanosomes were 
p resent in  blood in  large  numbers.

3. Bowels s t i l l  loose and incon tinen t: Stomach f e l t  uncomfortable, 

p a tie n t fe e lin g  s ick ly  but he did not womlt.

4. Bact. R eport:- Trypanosomes found In blood. P a tien t was

ra th e r  drowsy: No s ick ly  fee lin g : In each groin th ree  glands 
were palpable and s l ig h tly  tender.

5. Atoxyl g r s .2 . in je c te d . P a tien t was drowsy and not eating  w ell.
6. S t i l l  drowpy and no desire  fo r food.

7. I t  was proposed to  p a tie n t to  adm lnlnster T artar Emetic again; 

th is  had been previously h in ted  a t ,  but ob both occasions patlamt 
refused  to  have I t .

8. Atoxyl g r s .2 . in je c te d .

9. T artar Emetic grs.2& given per Rectum; th is  was only re ta ined  

h a lf  an hour.

P a tien t had been apa th e tic  and l i s t l e s s  ever since the big

reaction  to  T artar Emetic, but on being Informed th a t he was to
be sh o rtly  tran sfe rre d  to South Africa where h is  home was, he

Immediately seemed to  take on a new lease of l i f e ,  being b rig h te r
and more cheerful and was qu ite  confident he would be a lr ig h t

once he a rrived  th e re .
10. Oedema tous sw elling about the ankles was noticed and f lu id  was

presen t In the abdominal cavity : A Mixture containing D ig ita lis

and D iure tic  was given.
" 11# Bact. R eport:- Trypanosomes were found In the blood.
18 & 15. P a tien t Is  b rig h t and more In te rested  In things going on In

the Ward.
14 & 16. Atoxyl g r s .2 . in je c te d .

17. Oedema about ankles Is  a l i t t l e  b e tte r :  no appreciable a lte ra tio n  

In  amount of f lu id  in  abdomen.
18» P a tien t was tran sfe rred  to  Hospital Ship fo r tra n s fe r  to  S.A. 

P a tien t died two months la te r  in  South A frica, the ch ief cause
being cardiac f a i lu re ,  as evidenced by increase of oedema.

^  /  o y / f  ___  —
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PRIVAT2 MIDDLETON. A. .

8. A. Bo ad Corps

n :



Ho,66* P riv a te  A, Middleton, le t*  »*A,Hoad Oorpe, 

rRyPAHOSOMIASIS.

Previous to  1896 p a tie n t was a S a ilo r , when he had occasional 

a ttack s of M alaria, and once a venereal so re, which soon healed 

aaad no in te rn a l treatm ent was necessary .

From 1896 u n t i l  1914 he liv ed  in  South A fricai e ith e r  i n  Gape 

colony or the Transvaal but he was never in  Rhodesia,, lu rin g  

th is  time he kept qu ite  w ell. P a tien t served in  the German 

West Campaign

Me arrived  a t  Dar-es-balaam a t  the beginning of February, 1918, 

and proceeded to  Port Amelia in  the middle of March, going 

Inland to  Maheba, Early in  April he had a s l ig h t  a ttack  of 

M alaria and he was tre a te d  with Quinine,

Whilst here p a tie n t remembers a Tsetse f ly  s e t t l in g  on h is  face i 
but d id  not fe e l  any b ite  and does not know the date# His 

p resen t i l ln e s s  dates from May 6, when he began to  fe e l  seedy, 

developing severe pains in  a l l  h ie  jo in ts  and being feyep ish ; 

he thought i t  was an a ttack  o f M alaria, but oh the whqts tim ^  

pains were nore severe th is  time than he had experienced previo##! 

Pn: May loth, he was admitted tp  h o sp ita l a t  Port Amelia,
ii o , , _ Mfkltvf*-!a-s a IS , Blspod examined m icroscopically fo r^ p a ra s ite s , proved N egative, 

Trypanosomes found in  bip in  large rumbers, . %

m  was # ven h ig , A rsen ica lis , m#iii# th ree times a d a y .^ te r  |  

food# K ‘
P a tien t was tran sfe rre d  to  Base H ospital, Dar-es-Salaam per f

Mospital Ship and was adm itted to  84 B ritish  General H ospital o0 

'May,;: 1918#. : #

Examinât!on on Admiesion# \

P atien t e ta  te s  he f e e ls  a lr ig h t ,  expept th a t he has no energy 
and poutld no t do any wprjE# being easily  t i r e d ,  ^

General io n d itlo n t Rather s t o u t ,  d e b ilita te d  and anaemic#

Æoiuaiot Fupcef a t  back sand on proj^dlng a fine

6 l.

Gfeins i Ho rash  is  prespnt on b p ^ : n o  lo c a l pedemat j  ^ ^
Glands* about th e  six# pf an alm #d ara^̂ ^#  ̂ the p o ste rio r 
tr ia n g le  of the neck on the l e f t  s ide ; no tenderness is  ooa^lained

tà o f ,
Hi’ :



AY*

LC .

sm aller glands are palpable in  the r ig h t  p o s te rio r 

t r ia n g le . ihe l e f t  O pitrooklear and l e f t  ingulài&ï 

glands are enlarged. The glands were of medium 
consistence.

yCr^Oufl System* Memory is  pbor fo r recen t events* Pupil re flex es  
 ̂ i f o i^ l j  Khee je rk s  Formai; fio ankle clonus: HC Babinskii

No deep hyperaesthesia: e p ic r i t lc  sense and ÊeÊs# të  h o t

and cold are normal. ' ' '

n e a rtr  F a tty , sounds being so ft arid muffled* A rte ries  sc lerosed . 
, Pulse 10Ô, medium tension .

Spleen* Palpable 5", nc tenderabsS ̂

M irer* Palpable 1 , tender ̂  ,

Brine* No lAlbumen# No sugar. -  - " * *

 ̂ ’T r e a t f f l ^ t ' ' € u i r i ' ' E f f e c t s . i ? i

Atoxyl g r .5 «was given intram uscularly  in  g lu te a l reg ion .

An attem pt was made to  give T a rta r ÊMètld ''gri.l^ ilSsâ^WiSï t

normal sdltrie bÿ d ired t Mtravéribus IriieCti bnÿ but *6; proAin& t ̂  

vein cCuld be bbtairied arid tÉsrié was no c e rta in ty  the needle wa#] 
in  the v e in / so th s  so lu tion  WaS given ^éri recturi;^

[11. This was coritlnubd tw ice fbekly u n t i l  June 11 ., and was then

discontinued as the  Trypanosomes were not being co n tro lled .

• A vein Was d issec ted  out a t  the wriSt arid t a r t a r  Eméft

dissolved in  Normal sa i irie was atVW iritriaWribusly * '15 VÉaatté'ê'^ /r 

afterw ards p a tie n t had a  rlgbri and oomplained of severe pain in  ^

the Mtmibari region; ÿ hOur later he Vomited arid 4  â tWir' thŜ

in je c tir ih - '-h d  WaS'Wery' d d lla p se d # ''''  ̂e/ ,1

rattaiN; ma rallied sĉ e*li«t W  •

stomatitis was present, the tongue being swollen and thickly

o d a ta a  t a r n  ^ ^ ^ ’-aad^aW eidiAg d i r b : ;

&t(Acÿl :gra ' '#aa ' lnj%d'te%R ' '
tb . . .Bacteribloglc a l  hepOrt * No trypsribsCmes found in blood# I

w ,  H è’Yrao « t i l l  a io & l ^  m  - * e lt :"  W àttW ' - # '  A W e l M ' '

rather wbr8 0 .
1b • still sickly and no desire for food; Tartar Emetic gr#l# was gi 

intravenously - no pain or collapse afterwards.
%

a



Xë. p a tie n t fo r 2 days had complained of pains in  lim bef thé Knee

jerks were found to be absent so Atoxyl was reduced to  gre .ll* .

17# S t i l l  s ick ly  and s to m a titis  troublesome. e u !  l b

b ac te rio lo g ic a l Kepbrts- Trypanosomes present# , i  tv  
18# p a tie n t notso w ell; s ick ly ; Pulse 110; tension  low. v rv . vly

19. Mouth ra th e r  b e t te r  although l ip  was swollen and sore#

T arta r Emetic, g r s .1 . given in travenously  -  there  was a s l ig h t  

r ig o r  one hour afterw ards, a lso  pain in  bottom of back was
: /

complained o f, but th is  soon passed o f f .

90. P a tien t comfortable; eating  b e t te r .  Atoxyl g r s . l j  in jec ted  -

J- hour afterw ards s l ig h t  r ig o r  With re tch ing  and s l lg b t  pain in  
babk. S hours afterw ards he was com fortable. vne r gh 

Bact# Report : -  Trypanosomes p re s s â t . ' rov-a vf a

81. F a irly  com fortable. Oomplainéd Of pains in  legs% M p normal s is e

and mouth a l r ig h t# - ■ ’ '...................  g. ..

88. T arta r Emetic, g r .l#  in jec ted ; followed by a s l ig h t  r ig o r  SO

minutee afterw ards, re tch ing  and s l ig h t  pain in  backj i n #  hOUrs 

a f te r  in je c tio n  p a tien t was com fbrtahle. a sv:i for

23. P atien t comfortable and eating  w ell. Atoxyl g r s . l j  in jected#

J  B act. Report*- lo  Trypanesomes p resen t.

^  & 25. Keeping qu ite  well#
T artar Emetic, g r . l . in je c te d  -  r ig o r & hour a f te r  intravenous 

in je c tio n , but only s l ig h t  pain in  back complained of and there 

was no G as tro - in te s tin a l i r r i t a t i o n .
87# P a tien t i s  comfortable and eating  w ell. Atoxyl g r s .l^  in jected#

Bact* Report; -  No Trypanosomes p resen t, but Benign Tertian 

p a ra s ite s  found. Quinine Hydrochlor. g rs .5 given every 5 hours.

28 Comfortable#
22. 2 cc. of so lu tion  of Antimon Oxide was in jec ted  subeutaneously

2 hours afterw ards f e l t  nausea, but otherwise no i l l  effes’t .  v

Comfortable. Atoxyl g rs .l |-  in jec ted .
Bact* Report*- Trypanosomes and Benign Tertian p a ras ite s  presant 

in  blood. ;fc
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Case 5 .

549803. SAPPER R.MOUK.

R .E . T e le g ra p h s



•Ho.549802 . S ap p e r E . M 0 H K ., R .E .T e le g ra p h s .

Age. 2 0 . ^ e r v ic e  9 m o n th s .

D is e a s e .  TRYPANOSOMIASIS.

|#n#Bosp.
iiesalaci.

P a t i e n t  la n d e d  in  E a s t  A f r ic a  on O c to b e r 1 s t . ,  1917 and  was 

s t a t i o n e d  a t  D a ressa lam  u n t i l  March 2 1 s t .  when h e  p ro c e e d e d  t o  

P o r t  A m elia . On A p r i l  1 s t .  he  w ent t o  ^^ ikuahe , a b o u t 40 m ile e
i n l a n d .

P a t i e n t  d id  n o t  e x p e r ie n c e  any s ic k n e s s  u n t i l  th e  end o f  

A p r i l .  W h ils t  in r Camp a t  Meza, d u r in g  th e  f i r s t  n ig h t  he  was 

u n a b le  t o  u se  h i s  m o sq u ito  n e t  p ro p e r ly ^  b e in g  o b l ig e d  to  l i e  

i n  t h - e  open on th e  g ro u n d . The fo l lo w in g  day he  h ad  no 

a p p e t i t e  and  f e l t  f e v e r i s h ;  th e  n e x t  day he  was b e t t e r ;  on  th e  

thjbfrd day  he  s u f f e r e d  from  s e v e re  f r o n t a l  h ead ach e  and  

g id d in e s s ,  he  f e l t  f e v e r i s h  and on r e p o r t i n g  s i c k  he  was 

a d m it te d  to  H o s p i t a l .  He was t r e a t e d  a s  M a la r ia  and  

d is c h a r g e d  i n  th e  seco n d  week o f  May.

P a t i e n t  was s e n t  on d u ty  to  a  s t a t i o n  10 m ile s  beyond  Meza •  

a  s m a ll  s tre a m  and a  pond w ere a b o u t 250 y a rd s  from  th e  0«aap. 

P le n ty  o f  f l i e r ,  w ere p r e s e n t  d u r in g  th e  d ay , b u t  he  n e v e r  saw 

a  T s e ts e  f l y  and was n e v e r  b i t t e n ,  i t  was c o ld  a t  n i ^ t  and 

th e r e  w ere few  m o s q u ito e s . F o r 100 y a rd s  a ro u n d ,th e  Oas^ 

h ad  b een  c le a r e d  o f  b u s h .

A f te r  h i s  d is c h a rg e  from  h o s p i t a l  p a t i e n t  k e p t  w e l l  f o r  

f i v e  w eeks, e x c e p t f o r  one n i ^ t  when h e  was a  l i t t l e  f e v e r i s h  

and h ad  p a in s  i n  h e ad ; he  to o k  A s p ir in ,  g r s  . 6 .  and on th e  

f o l lo w in g  m orn ing  f e l t  a l r i g h t .

W h ils t  h e re  p a t i e n t  r a n  a l t e r n a t e  d ay s  on a  m o to r b ic y c le  

to J% ik u a b e , 25 m ile s  d i s t a n t ;  he  n e v e r  saw any f l i e s .

On one jo u rn e y  i n  th e  m id d le  o f  Ju n e , he  had  to  s to p  and r e p a i r  

th e  m ach ine  and  in  d o in g  so  made a s k in  deep  c u t  on th e  f i r s t  

f i n g e r  o f  th e  h e f t  h a n d . At th e  tim e  he  p a id  no a t t e n t i o n  t o  

t h i s  b u t  i n  th e  e v en in g  f e l t  s t i f f  i n  th e  elbow  and a rm p i t .

On th e  fo l lo w in g  day he r e p o r te d  s i c k  a t  th e  Camp H o s p i ta l  

an d  th e  arm was t r e a t e d  w ith  fo m e n ta t io n s .  He was d e ta in e d  

f o u r  d ay s  a t  th e  Camp H o s p i ta l ;  a t  n i ^ i t  h e  was f e v e r i s h  

and  u n a b le  to  s l e e p ,  p a t i e n t  f e l t  a  b u rn in g  s e n s a t io n  a l l  

o v e r  b o a y , h ad  p a in s  In  th e  l e f t  arm and  s e v e re  pain in  the
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head*

[ 22* He wae t r a n s f e r r e d  t o  /%nkuabe w here fo m e n ta t io n s  w ere

c o n tin u e d *  ¥ J h i ls t  a t  ^ .k u a b e  p a t i e n t  a t e  s o l i d  fo o d  w e l l  and  

does n o t  rem em ber b e in g  f e v e r i s h .

27 . P a t i e n t  was t r a n s f e r r e d  to  1 9 th .  S t a t i o n a r y  H o s p i t a l ,  P o r t  

A m elia -  c h a r t  shows su b s e q u e n t c o u rs e  o f  P y r e x ia .

B lood e x a m in a tio n  -  n e g a t iv e .

2 8 . " ** B en ign  T e r t i a n .
r

P a t i e n t  was t r e a t e d  w ith  Q u in in e  -  no e f f e c t  on T em p era tu re  and 

te m p e ra tu re  c h a r t  d id  n o t  show t e r t i a n  p e r i o d i c i t y .

B lood e x a m in a tio n  -  Trypanosom es p r e s e n t .

“Has sm a ll  p a lp a b le  g la n d s  i n  t r i a n g l e s  o f  n e c k , i n  b o th  a x i l l a e  

** and  i n  g ro in s ^

5* "S m all i r r e g u l a r  p a tc h e s  o f  s u p e r f i c i a l  e ry th em a  w ere v i s i b l #

•  c h e s t  w a l l " .

DIET. TREATMENT.

B eef T e a . | J u ly  4 - 7 .  Q. H y d ro c h l. g r s . 5 0 .

J e l l y .  I * 8 .  1 Q .H .g rs .5 0 . T a b s . Soamin g r . l

E ggs. I I B i s .  d i e .  p . c .

C hicken  E s s e n c e , j " 9 .  | Q .H .g r s .3 0 . No. Soam in.
1 i
I " 10* I d o . R ep . Soamin*

P a t i e n t  v o m ite d  o c c a s io n a l ly  •  g e n e r a l ly  a f t e r  a  d o se  o f  Q u in ine  

o r  Mag. S u lp h a te *

A part from  b e in g  f e v e r i s h  he  f e l t  a l r i g h t  w h i l s t  a t  P o r t  A m elia .

He was t r a n s f e r r e d  to  H .M .E .S .*D ongola" and  d isem b ark ed  â tthc; 

D aressa lam  on J u ly  1 3 t h . ,  b e in g  a d m itte d  t o  8 4 th .  B r i t i s h  G en era l 

H o s p i t a l .

on adm i88io r  p a t i e n t  co m p la in s  o f  no p a in  and  i s  c o m fo r ta b le ,  

v a r i a b l e ,  som etim es good and a t  o th e r  tim e s  p o o r .

He sa y s  he  h a s  l o s t  w e ig h t l a t e l y .

^ n e r a l  jConditio n j»  P oo r p h y s iq u e . Anaemia s l i g h t l y !  No l o c a l i z e d  =

oedema; No r a s h  d e te c te d ;  body f a i r l y  w e l l  

n o u r is h e d ;  M uscles f l a b b y .  In  b o th  p o s t e r i o r  

t r i a n g l e s  o f  n eck  m ila rg e d  g la n d s  a r e  

d e te c te d ;  th e  g la n d s  a re  ab o u t th e  s i z e  o f  a  

c o f f e e  b e a n , o f  medium c o n s is te n c e  and  a r e  

n o t  t e n d e r ,  a lth o u g h  th e  p a t i e n t  sa y s  th e y



have been  t e n d e r .  No g la n d  i s  p r e s e n t  i n  th e  r i g h t  

a x i l l a ,  b u t  a  g la n d  th e  s i z e  o f  an alm ond i s  p r e s e n t  

i n  th e  l e f t  a x i l l a  -  t h i s  g la n d  i s  t e n d e r .

G lands a re  enlarged in  b o th  g r o in s  i n  the Transverse 

gropp -  th o s e  in  th e  l e f t  are n o t  t e n d e r ,  but 

te n d e rn e s s  i s  p r e s e n t  i n  g la n d s  o f  r i g h t  g r o i n ,  f ^

E p i t r o c h le a r  g la n d s  a r e  n o t  p a lp a b le .

Memory r a t h e r  p o o r l a t e l y .

H eart  No a d v e n t i t io u s  so u n d s; n o /  e n la rg e m e n t .

P u ls e  96s low t e n s io n .

L ungs. N orm al.

S p le en  P a lp a b le  h l a f  in c h :  t e n d e r .

L iv e r  Normal • : ; ^

N erkous s y s te m . P a t i e n t  h a s  n o t ic e d  h i s  memory h a s  been poor 

l a t e l y .  Deep h y p e r a e s th e s ia  i s  a  m arked symntom •  

t a p p in g  him  o v e r  th e  s h in  b ones c a u s in g  him  to  wince; 

t h i s  i s  p r e s e n t  a l s o  i n  t h  e u p p e r  lim bs, but t o  a  

l e s s e r  d e g re e .

Knee r e f l e x e s  •  a c t i v e .

P l a n t a r  R e f le x  -  s l i g l i t l y  more a c t i v e  th s n  norm al*  

no B a b in sk i p r e s e n t .

A nkle c lo n u s  « n o t  p r e s e n t .

T e s t in g  t a c t i l e  se n se  a s  ju d g ed  by s t r o k in g  th e  s k in

w ith  a  p ie c e  o f  c o t to n  wool « t h i s  was a b se n t"b o lo w

th e  T ib i a l  T u b e r o s i t i e s ,  b u t  o v e r  th e  r e s t  o f  th e

body i t  was p r e s e n t  and i n  some p la c e s  th e
was

s e n s a t io n  p ro d u c e d /e x c e s s iv e ,  c a u s in g  l o c a l  

tw i tc h in g  o f  th e  m u s c le s .

H ot and c o ld  t e s t  -  n o rm a l•

T e s t in g  w ith  p r ic k in g  w ith  2 n e e d le s  h e ld  apart.  ̂ "

S e n s a t io n  was l e s s  i n  th e  lo w er lim b s -  t a k i h f  th e  

a x i s  t r a n s v e r s e  1$; to  th e  lim b s he a p p r e c ia te d  two 

p o in t s  a t  a  d i s ta n c e  o f  I f *  and  i n  th e  le n g th  o f  

th e  lim b  i t  v a r i e d  from  2 t o  g f * .

Eye r e f l e x e s  -  n o rm a l. No nystagm us p r e s e n t .
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1 3 . p a t i e n t  was c o m fo r ta b le  and had  no co m p la in t*

B a c t e r i o l o g ic a l  R e p o r t ; -  T rypanosom es p r e s e n t  i n  b lo o d :  No 

M a la r ia l  p a r a s i t e s .

1 4 . C o m fo r ta b le .

16 . T a r t a r  E m etic  g r s . l .  i n j e c t e d  in t r a v e n o u s ly  a t  9 -3 0 p .m , -  no 

im m ed ia te  e f f e c t s  a p a r t  from  c o m p la in in g  o f  p a in  i n  arm  and 

h e a d a c h e . T em p era tu re  r o s e  from  101 to  104; to w a rd s  e v e n in g  he

was q u i t e  c o m fo r ta b le .

16 . A toxy l g r s . 3 .  i n j e c t e d  in t r a m u s c u la r .

B a c t e r io lo g ic a l  R e p o r t;  No T rypanosom es.

C o m fo rta b le  d u r in g  th e  day b u t r a t h e r  d row sy .

17. P a t i e n t  co m p la in s  o f  f e e l i n g  a  l i t t l e  d iz z y  and i s  drwwsy.

18. T a r t a r  e m e tic  g r . l .  g iv e n  in tr a v e n o u s  -  r i g o r  f  h o u r  a f t e r  i n j e c t i o n  

T em p era tu re  r o s e  from  99 t o  105; no c o m p la in t o f  p a in  a f t e r w a r d s .

19. A toxy l g r s . 5 . i n j e c t e d  in tr a m u s c u la r ;  S t i l l  d ro w sy .

Bafct. r e p o r t ; -  Trypanosom es p r e s e n t .

20. P a t i e n t  d id  n o t  s le e p  v e ry  w e ll  on a c c o u n t o f  a  b u rn in g

s e n s a t io n  th ro u g h  b o d y .

81. F e b r i l e ;  t h i r s t y ;  p u ls e  112 p e r  m in u te , weak and low te n s io n *

Memory b a d ; drow sy;

62. T a r t a r  E m e /tio  g r s . l . g i v e n  -  s l i g h t  r i g o r  20 m in u te s  a fte rw a rd ® , 

o th e rw is e  c o m fo r ta b le .

23. A toxy l g r s . 3 . i n j e c t e d .  C om fo rtab le  b u t  s l i g h t  num bness i n  le g e  

com plained  o f .  B a c t .  r e p o r t  ; -  Trypanosom es p r e s e n t .

24. Knee j e r k s  a r e  s l i g h t l y  in c r e a s e d ;  P l a n t a r  r e f l e x e s  a r e  v e ry  

a c t i v e ;  Deep h y p e r a e s th e s ia  i s  n o t  so m arked; No r a s h  d e te c te d ;  

P a t i e n t  i s  v e ry  e m a c ia te d ; o th e rw is e  i s  c o m fo rta b le  and  h a s  no  p a in .I

25. T a r t a r  E m etic  g r s . l . g i v e n  -  r i g o r  3 h o u rs  a f t e r  i n j e c t i o n  and 

p a t i e n t  co m p la ined  o f  p a in  in  s h o u ld e r  and arm .

^8# A toxyl g r s . 3 . i n j e c t e d  -  l e f t  arm i s  s t i f f  a t  th e  elbow  b u t  t h e r e  

i s  no l o c a l  s w e l l in g .  B a c t .  R e p o r t ; -  Trypanosom es p r e s e n t .

^ 8 .  P a t ie n t  c o m fo r ta b le .

T a r ta r  E m etic  g r s . l . a d m i n i s t e r e d  4  r i g o r  1 h o u r a f te r w a r d s .29

He co m p la in ed  o f  no p a in  and f e l t  c o m fo rta b le  a p a r t  flrom f e v e r i s h -  
g n e s s .

• A toxyl g r s . 3 . i n j e c t e d .

H aot.  R e p o r t ; -  T rypanosom es n o t  p r e s e n t .  

1  P a t ie n t  c o m fo r ta b le .
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, 1 .  T a r t a r  E m etic  g r s . l .  g iv e n -  no r i g o r  o r  d is c o m fo r t  a f t e r w a r d s .

2 .  A to x y l g r s . 5 . i n j e c t e d .  P a t i e n t  f e e l s  w e ll  and  i s  e a t in g  w e l l :  

K o ren d e la  symptom l e s s  m arked; T a c t i l e  s e n s e  im proved ; Knee 

j e r k s  v e ry  a c t i v e ;  P l a n t a r  r e f l e x  -  f l e x o r  and  a c t i v e ;  Ho ra sh . 

B a c t .  R e p o r t;  Trypanosom es n o t  fo u n d .

B & 4 .  P a t i e n t  c o m fo r ta b le  and ta k in g  fo o d  w e l l .

6 ,  T a r t a r  E m etic  g r s . l . g i v e n  -  w h ile  g iv in g  th e  i n j e c t i o n  he

co m p la in ed  o f  p a in  i n  th e  same s h o u ld e r ;  20 m in u te s  a f te r w a r d s  

h ad  r i g o r ,  te m p e ra tu re  r e a c h in g  1 0 3 .

6 . A toxy l g r s . 3 . g iv e n . P a t i e n t  c o m fo r ta b le ,  p u ls e  9 0 , t e n s io n  lo w . 

B a c t .  R e p o r t;  T rypanosom es p r e s e n t ,  b u t  s c a n ty .

7 .  Tongue c le a n ;  G en era l a p p e a ra n c e  good; P u ls e  8 4 ; H e a r t  N orm al; 

Lungs N orm al. He c o m p la in s  o f  a f e e l i n g  o f  d e ad n e ss  i n  b o th  f e e t -  

f e e t  a r e  no rm al in  a p p e a ra n c e ; P l a n t a r  r e f l e x  a c t i v e ;  deep  ~ 

h y p e r a e s th e s ia  i s  n o t  e l i c i t e d .  Knee j e r k s  a c t i v e ;  No r a s h .

8 . T a r t a r  E m etic  g r s . l . g i v e n  -  no r i g o r  a f te r w a r d s  and  no p a in *

Seen by C o l. Newham, R .A .K .C . who recommended in c r e a s in g  T arta r 

!E m etic  to  g r s .2 .

9 . A toxy l g r s . 3 . i n j e c t e d .  P a t i e n t  c o m fo r ta b le .

B a c t; r e p o r t ;  Trypanosom es n o t  fm rngx p r e a # n t .

lo & 1 1 .p a tie n t c o m fo r ta b le .

12. T a r t a r  E m etic  g r s . 2 . g iv e n  -  im m ed ia te ly  a f te r w a rd s  p a t i e n t  h a#  

a  s l i g h t  i r r i t a t i n g  cough; 15 m in u te s  l a t e r  r i g o r ;  T em p era tu re  

r i s i n g  to  1 0 4 .8 ;  V om ited soon  a f t e r  r i g o r ;  l a t e r  co m p la ined  o f  

f r o n t a l  h e a d a c h e .

13. A toxy l g r s . 3 . i n j e c t e d .  B a c t .  R e p o r t ; -  Trypanosom ee p r e s e n t .

14# P u lse  99 ; t e n s io n  im p ro v in g , n o t  q u i t e  so  low a s  when a d m itte d ;

No p a in ;  e a t i n g  w e l l ,  

is. T a r ta r  E m etic  g r s . 2 .  g iv e n  -  s e v e re  r i g o r  2 h o u rs  a f te rw a r d s ;

I, T em pera tu re  r o s e  to  106; p a t i e n t  com plained  o f  p a in  I n  f r o n t  

o f  h e a d .

A toxyl g r s . 5 . i n j e c t e d .  B a c t .  R e p o r t ; -  Trypanosom es p r e s e n t .

Knee r e f l e x e s  a c t i v e ;  p l a n t a r  r e f l e x  -  f l e x o r ;  B p d c r l t ic  s e n se  

norm al in  l e g s ;  No deep h y p e r a s th e s i a .

Patient com fortable; P u ls e  9 6 , moderate ten sio n .

Tartar Emetic g r s .2 .given -  immediately a fte r  in jec tio n  a short
! ' ,5 . ■

ir r ita b le  cough connnenced and la sted  2 minutes* N® r ig o r .
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A to x y l g r s . S . i n j e c t e d .  P a t i e n t  c o m fo r ta b le .

B a o t.  R e p o r t : -  Ho Trypanosom es fo u n d .

P a t i e n t  c o m fo r ta b le .

T a r t a r  E m etic  g r s  . 2 .  give^n -  Cough commenced im m e d ia te ly  fo l lo w in g  

i n j e c t i o n  and  c o n tin u e d  5 m in u te s ;  HO r i g o r .

D ia rrh o e a  -  p ro b a b ly  due to  e a t i n g  f r u i t .

A to x y l g r s .3 . .  i n j e c t e d .  B a c t .  R e p o r t ; -  No try p an o so m es fo u n d .

|  & 2 5 .P a t i e n t  c o m fo r ta b le .

86. T a r t a r  E m etic  g r s . i n j e c t e d  -  N o - r ig o r  a f t e r  i n j e c t i o n .

87. A to x y l g r s . 5 . g iv e n .  B a c t .  R e p o r t ; -  T rypanosom es p r e s e n t .

88. P a t i e n t  co m p la in ed  o f  p a in  i n  h e a d . T em p era tu re  r o s e  in  th e  

e v e n in g  to  1 0 3 .2 .  G lands p a lp a b le  in  r i ^ t  and l e f t  p o s t e r i o r  

t r i a n g l e s  and  i n  r i g h t  and  l e f t  g r o in ;  th e y  v a ry  in  s i z e  from  a  

p e a  to  an  alm ond and a r e  s l i g h t l y  t e n d e r :  g la n d  i n  l e f t  a x i l l a  i s  

b a r e ly  p a lp a b le  and  i s  n o t  te n d e r ;  no e p i t r o c h l e a r  g la n d s  f e l t ;  

S p le en  i s  n o t  p a lp a b le .  B a c t .  R e p o r t ; -  T rypanosom es p r e s e n t .

89. P a t i e n t  more c o m fo r ta b le ,  no h e a d a c h e . T em p era tu re  a t  10a.m .. 1 0 0 .

T a r t a r  E m etic  g r s .2 |-  g iv e n  -  A s l i ^ t  cough a f t e r  i n j e c t i o n ;

r i g o r  1 h o u r  a f te r w a r d s ;  he d id  n o t  com plain  o f  any p a in .

50. A toxy l g r s . 5 . i n j e c t e d .

N ervous sy stem  -  p h y s ic a l  exs^m ination .

No deep  h y p e r a e s th e s ia ;  E p i c r i t i c  se n se  n o t  q u i t e  a s  good a s  on 

/ Aug 1 7 /1 8 , b u t  much b e t t e r  th a n  when a d m it te d .  Hot and c o ld  t e s t  

g o o d . T e s ts  o f  a p p r e c ia t io n  o f  two sh a rp  p o in t s  s i m i l a r  r e s u l t  

a s  when a d m it te d ;  Knee j e r k s  a c t i v e ;  No a n k le  c lo n u s ;

P l a n t a r  r e f l e x  -  f l e x o r .

81. P a t i e n t  c o m fo r ta b le .  P e e l in g  w e l l .  In  th e  a f te rn o o n  he  had pain

i n  f r o n t  and to p  o f  h e a d . T em pera tu re  r o s e  t o  101 .

P a t i a n t  c o m fo r ta b le .  B a o t. R e p o r t ; -  No Trypanosom es fo u n d .

T a r t a r  E m etic  g r s . 2#- g iv e n  -  S ev e re  f i t  o f  coug h in g  im m e d ia te ly

fo llo w e d  i n j e c t i o n ;  No o th e r  e f f e c t .

3» A toxy l g r s . 3 .  i n j e c t e d .

4 . P a t i e n t  c o m fo r ta b le .  B a c t . R e p o r t ; -  N^ Trypanosom es fo u n d .

T a r t a r  E m etic  g r s .B j  g iv e n  -  No r i g o r ,  b u t  te m p e ra tu re  r o s e  to  

lo g . Other manif « s t a t i ^ s-i»-oonBeotioK-wlLb tilio norvouo

and e^ioritfio^wense““d«r..
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we^pe p p a c t i e f t l l y  normml*

A toxy l g r s . 5 . i n j e c t e d .  B a c t .  R e p o r ts -  Many T ry p an o so n es p r e s e n t  

P a t i e n t  c o m fo r ta b le  and e a t in g  w e l l .

T a r t a r  E m etic  grs.8%- i n j e c t e d :  Ko r i g o r  b u t  te m p e ra tu re  r o s e  

t o  102*5 . and  p a t i e n t  co m p la in ed  o f  f r o n t a l  h e a d a c h e .

B lood  f i lm  ta k e n  b e fo re  i n j e c t i o n  showed Trypanosom es p re s e n t*  

P a t i e n t  was e v a c u a te d  p e r  H o s p i ta l  S h ip  f o r  t r a n s f e r r e n c e  to  

E n g la n d . H is  c o n d i t io n  was g r e a t l y  im proved  as  com pared w ith  

h i s  c o n d i t io n  on a d m is s io n , J u ly  1 5 /1 8 . T h is  im provem ent was 

# 0 8 t m arked a s  r e g a r d s  h i s  m e n ta l o u t lo o k , th e  p a t i e n t  b e in g  

b r i g h t e r  and  more i n t e r e s t e d  i n  h im s e lf  and  h i s  s u r r o u n d in g s .  

O th e r m a n i f e s ta t io n s  i n  c o n n e c tio n  w ith  th e  n e rv o u s  sy s te m , 

e*gs deep h y p e r a e s th e s ia  and  e p i c r i t i c  s e n se  & c., w ere p r a c t ­

i c a l l y  n o rm a l* H is g e n e ra l  a p p e a ra n c e  was much b e t t e r ,  

b e in g  f u l l e r  in  th e  f a c e  and  body , and  he  h a d  c e r t a i n l y  gained 

w eig h t*  The t e n s io n  o f  th e  p u ls e  was Im proved as com pared 

w ith  th e  t e n s io n  on a d m is s io n . Ko oedema was p r e s e n t  

an d  no ra s h *  »

ADDENDA.

Monk w as t r a n s f e r r e d  to  th e  Seamen* s H bspitfi^» 
London. He was d o in g  a l l  r i g h t  u n t i l  he  c o n tr a c te d  
i n f lu e n s a  w ith  pneum onia in  th e  b e g in n in g  o f\ 
November, 1918 and he d ie d  in  4 d ay s  t im e .
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• Ĉ̂A>̂CLA/ Gkm) "̂i/3 • 1H • * •

I ^>^:-...(é&çtrj^..,.J?^....^.......: ......... -:

/oiUcvo. fnt4\TculiJk '/»

-  :



I



VÎL:

'r

V

K

P
to

I
g ;IIM3

(/)nM3CB
(D W CD00 W O O O O O O O O

noo N*mw N&mm w&mw N̂ma wamB N&m@ N&aw N*mm w&mw wâÔB 2.

?o

l o
.^0.
^4
..?4.

I L

l A
. . # Æ .

30
JO
90

(ô%

Ht*

2£_

l.P.
l A

l A

m .

: V

%!

X{

•oÂJLfâÉâ  ̂ i U-a^.  :
-%

X
: iSLootl j L a X .  i C:Ao. ):

kNH

 ̂ :  !.. w

ktTfü
, . •....... !................................... .!.C..j??.C .....
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rc«î d»œ

0
%

fcô dk ai

1

tÔt̂OCÈ

1

tôî ool

I l

1
a

î f
1

1

' i 'ü ! ï  a
■3 ■■[•■>■•■• i

——- ; "
4 # k a Kb

*. ;

-
0

\ ^ 4
£ .

■i £ ^

• ,
t.-30. 9

O
? '

<9 '

3
é

'

M<r

-
• • .

>
• • • • ' % . : i . . . . • . • •

#

.7-
% '

;-1

M
ds

— 1 ycu^ A  ■'î̂ )TJV

M
•b

#

- i t - ' £ g 
? ^

0 7

0 ■ y
« ■, ‘ k a

? ^9

. .' #

•:' ■
• • " • * ' * •. • •' f. yr '.t :« . . . .

M

— i V

F

-A3

9

— ■' •

.>
f . • • • • * • • • • . • . • ' ' . . . . . . . . * • • •

M f

— -
n y

9 \

_
9

s
• • • • • * • * " « • • • • • • • • .. . . . . . * ' % • • • • '■

'
' ■

M0

Q ' ’, ' •
#

V ‘ ■ ■
• • • • • • • * f * * . . . . . . . -

...

. . . . . . . . • • • • Cü

' — • •
»

%

- !
' • • • • « "

.

. • « •
H

• •
It-

- > t. \ ■ ■ f '

.tT. .

. . ■ .

. . . .
i l

'• — f

à

. . . j. . • • • • . . . . . . . . . . . . . . . . . . . . , . - •
i l
► — 1

' —
'

ZP
>

\à
j i

" " . • . .
,J ■

. . . . . . . . . . . . . - . . ao

T-
«

. . . .  1 
& 1

• •  * t
. . . . . . . . . . , . . . . . . . • • • •

i  '  ' 
>

-£>

!» M i r y u À ^ m tT..

î.......... •■■' '
 ̂ '

►4
. . . .

. - • •
•t -,-.

- • . * • ■ • . . . . " " * . . . . - • • •
k  g ^

f

*

#
• • . . . . . • • • ■. . . • ' ' ' • . • • . . . . . . . . • . . . u 3 9 .

- '

-- / ,.1.

• •'
f”"

&
• • • :-r̂ I*.-®.. . . . . . .  . . M K

■f---

lÜ
« • • H

o

IP

f
I

I

1

f

d
s

I
§

o
r
z
O
>
r
0
1  
>  
30 
H

K

p.

(u«a

r
g
«
I
I

.V
>

%2
5*te■

aa



I f
s

:g

3,1H
i

t

1 "

to 0> OD I-

1 I

lô («I CB o4

1 1 1 1

|fC ><» 9 do

? 1 I
1

1
a

f
Î I  ’
r

1
1 t 1 1 •j 1 !

- 1 * - -
o

4 1 k a
# ■ 1 £ ^

'p îv 4ÀpCt £ g 
? ^

NJ.
^  '& 1 . I

\ " 9 1 ' « g
.£ ;

Xa
:o ■à . 1

. • t
M

Cw '
">(, 1

• 1 Yoa."bu t /yrjyC' X" Oj ,

f" I - s £

— 1
■

# k g
■ # •1 • '

" , » 1 £ a
•- ■V 1 k f

c&
»

I ;• a

-
9 ' ' V b-

. # ■ /. £ a
» k f

' • e
» • . . . Ç.T^ ?J.. . . . . . . . . .

M
' X 4

# — —
' - %»

■ 3̂ » ÿ - - -
“  ̂ g

#

O
it r, < ' K g O- V

■ 4̂ '
'

> ----- ,
k g
s ^

^  ■%■19>4jÇÇ ?. ;.  .' . . . . . . .
#» ..

^  . ,

— " #
4

P

• ' • * •. • • . . . . . . . . . . .
M
k g 
£ '* t

,' i M -t ' . . . . . . . . . . . .
k ;».

V 
— !1' ■■

—
1
f.\. . . . • • " ' ' . . . • . . . . . . .

#
'34 • • • . . a . . . • - - • • • • . . . ' ' " • . . '

M
•G

V . .
"

■,

_ L
’. . . .
t

• - • . . .  à . . . . ' O

f
f • • • • . • . . • . . • • • " * '. . . . . . . . . . . . • - • • . . . . • • • 4 I f

g-

m

•

&
... . . . • • • • • • . . . . . . . . . . . . . . . . . . .  • - • * * . . . . . . . . Ik

i r 05

¥

i"'

w
• * • • • ♦ • . . . " . . . " . . . . . . . . M»

«

4
*  - . . . .

V  -

■

. . . . Ml i 1,

F

5

o
r
z
o>
rS
>
JJ
H

- A

>
St s> •sjItc
p ?



i f
3

':  S

1 :  
1

j

i

0 ti îoida
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