
THE CONTROL OF TICK BORKE RELAPSING FBVER Iff aNKOLE .

I t  i s  e v id e n t  from th e  Annual R e p o r ts  of t h e  M edical 

D epartm en t, Uganda, t h a t  th e  d i s t r i c t  o f  Ankole has f o r  many 

y e a r s  been th e  main fo c u s  of t i c k  borne r e l a p s in g  f e v e r  i n  

Uganda, a s  many as  892 c a s e s  be ing  r e c o rd e d  i n  194-5* (Annual 

R e p o r t  o f  th e  M edical D epartm ent, Uganda, 1947)*

C rn i th o d o ro s  Moubata, th e  t i c k  v e c to r  o f t h i s  d i s ­

e a s e ,  i s  n o t o r i o u s l y  t e n a c io u s  of l i f e  a n d ,  a l th o u g h  some of 

the  o ld e r  i n s e c t i c i d e s  a re  r e l a t i v e l y  e f f e c t i v e  i n  h ig h  dosage 

th e  re p la c e m e n t  o f the  only th o ro u g h ly  e f f e c t i v e  method o f  

d e s t r o y in g  th e  t i c k  v i z .  by b u rn in g  th e  i n f e s t e d  h o u se ,  became 

p r a c t i c a b l e  p o s s i b i l i t y  only a f t e r  th e  d i s c o v e r y  o f  the  i n ­

s e c t i c i d a l  q u a l i t i e s  o f  h ex ac h lo ro c y c lo h ex a n e  (b en z in e  h ex a -  

c h lo r i d e )  by Im p e r ia l  Chemical I n d u s t r i e s  i n  1942.

L a b o ra to ry  and f i e l d  t e s t s ,  d e m o n s tra t in g  th e  

e f f e c t i v e n e s s  o f t h i s  i n s e c t i c i d e  a g a i n s t  O rn i th o d o ro s  Moubata 

have been c a r r i e d  o u t  by Robinson (1 9 4 4 ) ,  Hocking (1 9 4 6 ) ,  

Je p so n  (1947); Knowles and T e rry  (1950) an<3 T ee sd a le  (1 9 5 2 ) .  

These i n v e s t i g a t o r s  have a l l  used B.H.C. i n  powder form , which 

i n  f i e l d  c o n d i t i o n s ,  has  th e  d i s a d v a n ta g e s  of s m e l l ,  uneven 

d i s t r i b u t i o n  and p o s s ib l y  th e  r i s k  of t o x i c  a b s o r p t io n  by th e  

o p e r a t o r s .  The smoke p r e p a r a t i o n s ,  though  t h e o r e t i c a l l y  

i d e a l ,  a r e  u n s u i t a b l e  because  of the  p r a c t i c a l  i n p o s s i b i l i t y  

o f  s e a l i n g  th e  average  A f r ic a n  h u t .  F u r th e rm o re ,  th e y  a r e  

r e l a t i v e l y  e x p e n s iv e .  The use  o f  k e ro sen e  as a d i l u e n t  i s
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a l s o  u n s u i t a b le  because  of th e  s m e l l ,  th e  r i s k  of f i r e ,  t h e  

expense , and th e  f a c t  t h a t  k e ro se n e  i s  a p r o f i t a b l e  sou rce  o f  

p i l f e r a g e  i n  p r i m i t i v e  com m unities .

The w a te r  m is c ib le  p r e p a r a t i o n ,  m arketed  unuer 

the  name P . 520, was t h e r e f o r e  c h o se n ,  s in c e  i t  i s  r e l a t i v e l y  

cheap and o d o u r le s s ,  i s  non-in flam m able  an d , by means o f  a 

p r e s s u r e  s p r a y e r ,  can be sp re ad  ev en ly  over w a l l s  ana f l o o r s .  

METHODS:

b in ee  Ankole c o v ers  an a r e a  o f  6363 sq .  m ile s  and 

has a p o p u la t io n  o f  o v e r  4 0 0 ,0 0 0 ,  i t  was o b v io u s ly  im p r a c t i c a b le  

w i th  the  l i m i t e d  r e s o u r c e s  a v a i l a b l e ,  to  t r e a t  every  house i n  

th e  d i s t r i c t .  A cco rd in g ly  a  r e g i o n a l  c h a r t  on which was 

p l o t t e d  every  proved case  o f  r e l a p s i n g  f e v e r  t r e a t e d  a t  th e  

d i s t r i c t  h o s p i t a l  i n  Ii'barara and a t  d i s p e n s a r i e s  o ve r  a p e r io d  

o f  a  y e a r  was f i r s t  made. T h is  showed th e  main f o c i  to  be 

a round  Mbarara i t s e l f ;  a d i s p e n s a ry  (L w asharaa ir i) some f i f t y  

m i le s  away and a t h i r d  p la c e  (B w izibw era) some tw en ty  m ile s  

away. a  r e g i o n a l  c h a r t  o f  in c id e n c e  in  a c o u n try  such a s  t h i s  

where com m unications a r e  p o o r ,  i s  o f  l im i t e d  v a lu e ,  s in c e  

r e a s o n a b le  p ro x im i ty  t o  a h o s p i t a l  i s  u s u a l ly  a prime f a c t o r  

in  in d u c in g  p a t i e n t s  to  seex  ad mi as i o n . N e v e r th e le s s ,  i t  has  

some v a lu e  i n  a p re l im in a ry  a s se ssm e n t  as  th e  r e s u l t s  w i l l  show- 

I n i t i a l l y  t h i s  campaign was c o n fin e d  to  th e  e n v iro n s  o f  M barara, 

be ing  su b se q u e n t ly  ex ten ded  to  th e  o th e r  two a r e a s .

In  th e  p i l o t  scheme around M barara , every  hou^e in
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each  o f  th e  sm a ll  a d m i n i s t r a t i v e  a r e a s  (m iru k as)  was system ­

a t i c a l l y  examined f o r  i n f e s t a t i o n  and th e n ,  i r r e s p e c t i v e  o f  

th e  r e s u l t  o f  such  e x a m in a t io n ,  was t r e a t e d  w i th  P . 520.

Bach of these houses was resprayed a fte r  an in terva l varying 

between three and ten months.

Three months a f t e r  s p r a y in g ,  th e  g r e a t  m a jo r i t y  o f  

th e s e  h o u se s ,  in c lu d in g  a l l  th o se  o r i g i n a l l y  found t o  be i n ­

f e s t e d ,  were r e -e x a m in e d .  T h is  r e - e x a m in a t io n  p re c e d e d  th e  

second s p r a y in g .

Nine months a f t e r  s p r a y in g ,  and a g a in  p re c e d in g  

r e t r e a t m e n t ,  a l l  th e  h o u se s  found to  be i n f e s t e d  a t  th e  f i r s t  

r e - e x a m in a t io n  i . e .  t h r e e  months a f t e r  t r e a tm e n t ,  were a g a in  

exam ined, t o g e t h e r  w i th  a  l a r g e  number i n  th e  im m ediate  

n e ig h b o u rh o o d .

I n  th e  p r e l im in a r y  and su b se q u e n t  e x am in a t io n s  f o r  

t i c k s ,  one f o o t  square  o f  a l i k e l y  a re a  o f  f l o o r  was dug up 

to  a  d e p th  o f  3~4 in c h e s ,  and th e  number o f  t i c k s  i n  t h i s  

m a t e r i a l  was c o u n te d .  As many a s  37 have been  found i n  one 

such sm a ll  a r e a .

The equ ipm ent was v e ry  s im p le  and c o n s i s t e d  o f  a  

Kent s p r a y e r :  a  spoon and bowl i n  which to  mix th e  P 520 and 

w a te r ;  a  2 p i n t  m easure ; a  ta p e  m easure to  a s s e s s  th e  a r e a  to  

be t r e a t e d ;  a  c h a r t  showing th e  dosage n e c e s s a r y  f o r  g iv e n  

a r e a s ;  a  f o u r  g a l l o n  c o n ta in e r  f o r  w a te r  and a drum o f  P 520.
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I t  was found t h a t  the  optimum p r e s s u r e  was a b o u t  12^ l b s * / s q * i n .  

a s  h ig h e r  p r e s s u r e s  caused  too  r a p id  a  d i s p e r s a l  o f  t h e  f l u i d .

The s t a f f  o f  e a c h  team , o f  which th e r e  were u l t i m a t e l y  

t h r e e ,  c o n s i s t e d  of an A f r ic a n  A s s i s t a n t  H e a l th  I n s p e c t o r ,  

engaged on m easu ring  th e  d eg ree  o f  i n f e s t a t i o n ;  a n o th e r  A f r i c a n  

A s s i s t a n t  H e a l th  I n s p e c to r  who m easured th e  a r e a s  to  be sp ra y ed  

and g e n e r a l ly  s u p e rv is e d  m ixing and s p ra y in g ;  and t h r e e  p o r t e r s  

who c a r r i e d  th e  equipm ent and moved f u r n i t u r e  o u t  o f  the  houses  

t o  be s p ra y e d .

A f t e r  rem oval o f  a l l  f u r n i t u r e ,  th e  f l o o r s  and low er 

t h r e e  f e e t  o f  w a l l s  were sp ra y e d  w i th  P 520 , i n  a  dosage  o f  

12 ez* o f  P 520 p e r  g a l l o n  o f  w a te r ,  a p p l i e d  a t  th e  r a t e  o f  

i  g a l l o n  p e r  1000 s q .  f t *  T h is  gave a  d e p o s i t  o f  11 mg. 

o f  gamma BHG ( th e  most e f f e c t i v e  iso m er)  p e r  sq« f o o t .

With t h i s  s t a f f  and eq u ip m en t ,  i t  was p o s s ib l e  to  

t r e a t  o v e r  100 houses  w eek ly , a l th o u g h  th e  number v a r i e d  

a c c o rd in g  t o  th e  deg ree  o f  d i s p e r s a l  o f  th e  p o p u la t io n .

RESULTS:

l l 8 l  houses  were s y s t e m a t i c a l l y  exam ined. The 

r e s u l t s  on th e  t i c k  p o p u la t i o n  a r e  shown i n  Table I .

T ab le  I .
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N o.o f
houses
examined

T

No • in- 
f e s t e d

A B L E

- Max.No. 
o f  t i c k s  

i n  
d e f in e d  

a r e a s .

I .

Min.No. 
o f  t i c k s  

i n  
d e f in e d  

a r e a s .

%age
i n ­

f e s t e d .

B efore  d i s i n f e s t a t i o n 1181 66 37 1 5 . 6%

Three m onths a f t e r  ,f 904 13 8 1 1 . 4%

Nine »» *» " 359 3 2 1 0 . 8%

A f te r  d i s i n f e s t a t i o n  and b e fo re  r e - e x a m in a t io n  18 houses  were 

dem o lish ed  f o r  v a r io u s  r e a s o n s .

I t  shou ld  be n o te d  t h a t ,  a f t e r  s p r a y in g ,  no f r e s h  

i n f e s t a t i o n  was observed  i n  th e  r e - e x a m in a t io n .  The 

t h i r t e e n  i n f e s t e d  h o u se s  found t h r e e  months a f t e r  t r e a tm e n t  

had a l l  been  i n f e s t e d  b e fo re  t r e a tm e n t ;  and th e  t h r e e  found 

n in e  months a f t e r  t r e a tm e n t  had been i n f e s t e d  when examined 

th r e e  months a f t e r  t r e a tm e n t .

Since th e  s i x t y - s i x  h o u se s ,  i n i t i a l l y  found to  be 

i n f e s t e d ,  were a l l  in c lu d e d  i n  th e  r e - e x a m in a t io n ,  i t  i s  

p ro b a b le  t h a t  the  r a t e s  o f  i n f e s t a t i o n  a f t e r  t r e a tm e n t  o f  th e  

whole sample o f  1181 hou ses  were l e s s  th a n  those  shown in  th e  

T a b le .

I t  i s  c l e a r  t h a t  the i n f e s t a t i o n  r a t e  was m arkedly  

reduced  and t h a t ,  even  where complete e r a d i c a t i o n  was 

a c h ie v e d ,  th e  d eg ree  o f  i n f e s t a t i o n  was v e ry  c o n s id e r a b le  l e s s .
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EFFECT ON RELAPSING FEVER INCIDENCE:

For a  y e a r  b e fo re  t h i s  campaign was begun , 

a c c u ra te  r e c o r d s  were k e p t  o f  c a s e s  of r e l a p s i n g  f e v e r  

o r i g i n a t i n g  in  th o se  houses  n e a r  M barara which were s u b s e ­

q u e n t ly  t© be t r e a t e d  w i th  P 520* P re v io u s  r e c o r d s  were 

q u i t e  in a d e q u a te  f o r  t h i s  purpose*

At th e  o u t s e t ,  i t  was d e c id ed  to  l a y  down two v e ry  

s e v e re  c r i t e r i a  b e fo re  a c ase  cou ld  be a c c e p te d  a s  o r i g i n a t i n g  

i n  a  s p e c i f i e d  h o u se .  These were : -

1* There had to  be a  h i s t o r y  of t i c k  b i t e  w i t h in  th e  

l i m i t s  of th e  i n c u b a t io n  p e r io d *  I n  f a c t ,  i t  was 

found t h a t  th e  p r o p o r t i o n  o f  p a t i e n t s  remembering 

any such  b i t e  was only  a b o u t  50%. And

2* During the  i n c u b a t io n  p e r i o d ,  th e  p a t i e n t  must 

n o t  have moved o u ts id e  th e  e n v iro n s  of h i s  own 

house o r  o f  o t h e r  h o u ses  s u b s e q u e n t ly  t r e a t e d *

I t  w i l l  be a p p r e c i a t e d  t h a t  th e s e  c r i t e r i a  were 

e x tre m e ly  se v e re  and r e s u l t e d  i n  th e  e x c lu s io n  o f  many c a s e s  

which m ight o th e rw is e  have been re g a rd e d  w i th  r e a s o n  a s  

hav ing  o r i g i n a t e d  w i th in  th e  s p e c i f i e d  houses*  Even by th e s e  

se v e re  c r i t e r i a ,  t h i r t y - f i v e  c a se s  o r i g i n a t e d  i n  th e s e  1181

houses  i n  th e  y e a r  b e fo re  t r e a tm e n t .

In  th e  y e a r  a f t e r  t r e a tm e n t ,  and i r r e s p e c t i v e  o f  

w h e ther  t h e s e  c r i t e r i a  were a p p l i e d  or n o t ,  n o t  one c a se  

o ccu rred *
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With th e  e x te n s io n  o f  the  campaign t o  th e  

Lwasham airi and Bwizibwera a r e a s ,  8431 houses  had been 

t r e a t e d  up t o  J u l y  3 1 s t ,  1953* Not a  s i n g l e  case  o f  r e ­

l a p s i n g  f e v e r  has o c cu rred  i n  any o f  th e s e  houses  s in c e  

t r e a tm e n t .  I t  should  here  be s a id  t h a t  ’’r e l a p s i n g  f e v e r  

h o u se s” , from  which c a se s  o r i g i n a t e  a lm o s t  w i th  r e g u l a r i t y  

ov e r  the  y e a r s ,  a r e  w e ll  known by th e  A f r ic a n  n a t i v e s  and 

many o f  th e s e  houses  were in c lu d e d  among th o se  t r e a t e d .

The e f fe c t s  of th is  campaign on the incidence of 

relapsing  fever in  Ankole are summarized in  the subjoined  

histogram which however must be in terpreted  in the l ig h t  of 

certa in  q u a lif ic a tio n s .

Only since June, 1951> when th is  campaign was con­

ceived , was m icroscopical confirmation of the d isease made a 

sin e qua non of d iagn osis . Because i t s  c l in ic a l  features  

and course are so ch a ra c ter is tic  and because laboratory re­

cords shew that in  fa c t the great majority of cases were 

confirmed m icroscopically , i t  i s  not believed  that th is  

precaution resu lted  in  any substantia l decrease in ’’incidence” .

A d d i t i o n a l l y ,  s in c e  J u n e ,  1941, a s  a r e s u l t  o f  a 

d i r e c t i v e  from  h ig h e r  m ed ica l a u t h o r i t i e s ,  th e  use o f  the  

o rg a n ic  a r s e n i c a l s  in  th e  t r e a tm e n t  o f  t h i s  d i s e a s e  a t  o u t ­

l y in g  d i s p e n s a r i e s  i n  th e  d i s t r i c t  was f o r b id d e n .  However 

u n s a t i s f a c t o r y  a  method o f  t r e a tm e n t  t h i s  may be (v id e  i n f r a ) ,  

th e  A f r i c a n  in  th e  bush , when he f i n d s  t h a t  he c a n n o t  o b ta in  

an  i n j e c t i o n  ( i n  w hich  he has g r e a t  f a i t h )  a t  d i s p e n s a r i e s
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f o r  h i s  r e l a p s i n g  f e v e r ,  w i l l  n o t  r e p o r t  s i c k  a t  th e s e  d i s ­

p e n s a r i e s .  T h is  e f f e c t  was, t o  some e x t e n t ,  m in im ised  by 

e n co u rag in g  him to  come to  th e  d i s t r i c t  h o s p i t a l  a t  M barara 

f o r  t r e a tm e n t  w i th  aureom ycin  or t e r r a m y c in  b u t ,  o f  c o u r s e ,  

d i f f i c u l t i e s  o f  t r a n s p o r t  and p r e ju d ic e  would p r e v e n t  some, 

p o s s ib l y  many, from do ing  t h i s .

F u r th e rm o re ,  from  t h i s  time onw ards, a r ra n g e m e n ts  

were made f o r  p u b l i c i t y  t o  be g iv e n  to  th e  p e c u l i a r  v i r t u e s  

o f  B .H .C. and , a l th o u g h  a t  f i r s t ,  t h i s  met w i th  l i t t l e  r e s p o n s e ,  

i t  became o f  i n c r e a s in g  im portan ce  a s  more and more h o u se h o ld e r s  

bought i t  f o r  t h e i r  p e r s o n a l  u s e .  T h is  e f f e c t  was, in d e e d ,  

one o f  the  main o b j e c t s  of th e  campaign w h ich , d i r e c t e d  as  

i t  was a g a i n s t  known fo c i  o f  heavy i n f e s t a t i o n ,  was e x p e c te d  

to  shew, i n  m a n i f e s t  form , th e  v a lu e  of B.H.Co i n  l o c a l  

c o n d i t i o n s ,  th u s  en co u rag in g  i t s  pu rchase  by i n d i v i d u a l  h o use ­

h o l d e r s .
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Up to $ la t  Ju ly , 1953 , only tw enty-eight cases had 

occurred in  that year. As the peak incidence usually  occurs 

in  March -  May and October - November, ju s t  a fter  the heavy 

rains break c .f*  Appendix 1, the to ta l incidence for 1953 n° t  

l ik e ly  to be more than f i f t y  ca ses. This i s  a very notable 

reduction compared with the incidence recorded in the Annual 

Reports of the Medical Department as far back as 1935 > the 

f i r s t  year in which figures are given (Appendix 2) ,  esp ec ia lly  

i f  one considers that d iagnostic and treatment f a c i l i t i e s  have 

expanded and improved throughout the years.
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Di s c u s s i o n : -

I t  i s  c l e a r  t h a t  t h e r e  h as  been a  d r a m a t ic  f a l l  i n  

in c id e n c e  b u t  t h i s  f a l l  c a n n o t  be w ho lly  a s c r i b e d  to  th e  campaign*

D uring  1951* f o u r  f a c t o r s  were o p e r a t in g  to  lo w er  

th e  r e c o rd e d  in c id e n c e  o f  r e l a p s i n g  f e v e r  i n  A nkole . These 

w ere , i n  o r d e r  o f  im p o r ta n c e  :

l e  A s y s te m a t i c  cam paign t o  e r a d i c a t e  t h e  v e c to r*

2* The w i th d ra w a l  o f  o rg a n ic  a r s e n i c a l s  f o r  t r e a t i n g  

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

3* The use  by i n d i v i d u a l  h o u s e h o ld e r s  o f  B.H.C* p r e p a r a ­

t io n *  ( T h is ,  i n  e f f e c t ,  was an  e s s e n t i a l  p a r t  o f  1)*

4« I n s i s t e n c e  on m ic ro sc o p ic  c o n f i r m a t io n  o f  the  d i a g ­

n o s i s  .

C l e a r l y ,  th e  f a l l  i n  in c id e n c e  i n  1951 cou ld  on ly  

p a r t l y  be due to  th e  cam paign , w hich  began on ly  i n  th e  l a t t e r  p a r t  

o f  th e  y e a r .

I n  1952, a l l  t h e s e  f a c t o r s  c o n t in u e d  to  o p e ra te  b u t  

t h e i r  d e g re e  o f  im p o r ta n c e ,  r e l a t i v e  t o  each o t h e r ,  changed 

c o n s id e ra b ly *  The s y s t e m a t i c  campaign w as  ex ten d ed  w id e ly  

and i t s  d i r e c t  e f f e c t  can  be gauged from  t h e  f a c t  t h a t ,  a l ­

though  i t  was c o n c e n t r a te d  on th e  main f o c i  o f  t i c k  i n f e s t a ­

t i o n ,  n o t  a s in g le  c a se  had  o r i g i n a t e d  from  th e  th o u s a n d s  o f  

h o uses  t r e a t e d  a t  th e  t im e  o f  w r i t in g *  ( I t  would have been 

r e a s o n a b le  to  e x p e c t  up t o  200 c a s e s  from  th o s e  ho u ses  w hich  

were t r e a t e d ) *  The p r e l i m i n a r y  use o f  a  c h a r t  o f  r e g i o n a l
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in c id e n c e  was th u s  f u l l y  j u s t i f i e d .  No d o u b t ,  owing to  

t r a n s p o r t a t i o n  d i f f i c u l t i e s ,  p r e j u d i c e  and t h e  l i k e ,  many 

c a s e s  n e v e r  r e a c h  h o s p i t a l s  o r  d i s p e n s a r i e s  and hence t h e  

t r u e  in c id e n c e  o f  t h i s  d i s e a s e  has p ro b a b ly  n e v e r  been  known. 

N e v e r t h e l e s s ,  th e  r e s u l t s  of a  campaign such  a s  t h i s ,  where 

j u s t i c e  i s  n o t  on ly  done b u t  m a n i f e s t l y  done to  th e  n e f a r i o u s  

t i c k  and a l s o  e q u a l ly  to  t h e  m u l t i f a r i o u s  i n s e c t  d e n iz e n s  o f  

A f r i c a n  h u t s ,  has  a  p ro foun d  p ro p ag a n d a  v a lu e ,  w h ich , l i k e  

r i p p l e s  on a  p o o l ,  s p r e a d s  f u r t h e r  and f u r t h e r  w i t h o u t  a d d i ­

t i o n a l  e f f o r t .  Every e f f o r t ,  how ever, has  been made, by 

l e c t u r e s  a t  d i s p e n s a r i e s  and coun ty  h e a d q u a r t e r s ,  by a r t i c l e s  

i n  th e  v e r n a c u la r  p r e s s  and by p ro p ag an d a  th ro u g h  t h e  Demon­

s t r a t i o n  Team of t h e  D epartm en t o f  Community D evelopm ent, to.
♦

p o p u l a r i s e  th e  use o f  B .H .C. by p r i v a t e  h o u s e h o ld e r s .  I t  

w i l l  be e v i d e n t , t h e r e f o r e , t h a t  t h e  t h i r d  f a c t o r  m en tioned  

a b o v e , i s  now, a s  had o r i g i n a l l y  been hoped and p la n n e d ,  o f  

p rim e im p o rtan c e  i n  m a in ta in in g  th e  p r e s e n t  low in c id e n c e  

and p r e v e n t in g  r e i n f e s t a t i o n .  The d e g re e  o f  r e i n f e s t a t i o n  -  

a  p o s s i b i l i t y ,  in d eed  a  p r o b a b i l i t y  i n  some c a s e s  -  w i l l  be 

m easured  i n  th e  f u t u r e  by sample s u r v e y s .

* When th e  cam paign  b egan , t h e  r e t a i l  p r i c e  o f  t h e  c h e a p e s t  
t i n  o f  B .H .C . was t h r e e  s h i l l i n g s ,  a  m ajor e x p e n d i tu r e  t o  
th e  A f r i c a n  p e a s a n t ,  b u t ,  a s  th e  r e s u l t  o f  an a p p e a l  t o  
I m p e r i a l  Chem ical I n d u s t r i e s  L im i te d ,  a  s m a l l  t i n  i s  now 
a v a i l a b l e  a t  l e s s  th a n  a  s h i l l i n g .  The demand f o r  t h i s  
p r o d u c t  i s  now so g r e a t  i n  th e  d i s t r i c t  t h a t  th e  a g e n t s  
have  had d i f f i c u l t y  i n  m a in ta in in g  s u p p l i e s .
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F or r e a s o n s  a l r e a d y  g iv e n ,  i n s i s t e n c e  on m ic ro s c o p ic  

c o n f i r m a t io n  o f  th e  d i a g n o s i s  h a s  had l i t t l e  e f f e c t  i n  lo w e r in g  

th e  f i g u r e s  o f  i n c i d e n c e • With t h e  s p r e a d  o f  th e  s y s te m a t i c  

cam paign a n d ,  more im p o r t a n t ,  w i th  t h e  in c r e a s e d  a p p r e c i a t i o n  

and c o n se q u e n t  s e l f  u se  by i n d i v i d u a l  h o u s e h o ld e r s  o f  B.H.C* 

p r e p a r a t i o n s ,  th e  e f f e c t  o f  w i th d ra w a l  o f  a r s e n i c a l s  f ro m  d i s ­

p e n s a r i e s  on th e  r e c o rd e d  in c id e n c e  o f  th e  d i s e a s e  h as  become 

p r o g r e s s i v e l y  l e s s ,  i t s  maximum e f f e c t  b e ing  r e a c h e d  s h o r t l y  

a f t e r  i t s  i n i t i a t i o n .  News o f  t h i s  s o r t  q u ic k ly  s p r e a d s  i n  

a  p r i m i t i v e  community.

CONCLUSIONS: -

I t  a p p e a r s  c l e a r  f rom  th e  f o r e g o in g  t h a t  t i c k  borne  

r e l a p s i n g  f e v e r  i s  a  d i s e a s e  v e ry  s u s c e p t i b l e  t o  c o n t r o l  m easures  

In d e e d ,  i n  a  community # 10se e d u c a t i o n a l  and econom ic s t a t u s  

p e r m i t t e d ,  i t  c o u ld  r e a d i l y  be stam ped o u t .  The lo n g  te rm  

answ er t o  t h e  p ro b lem  i s  th e  p r o v i s i o n  o f  a d e q u a te  h o u s in g .

The s h o r t  te rm  a n s w e r ,  and i t  i s  an  e f f e c t i v e  o n e ,  i s  t h e  use  

o f  B .H .C . and i t  i s  su g g e s te d  t h a t ,  i n  th e  c o n d i t i o n s  p r e v a i l i n g  

i n  A nko le , a  w a te r  m is c ib le  p r e p a r a t i o n  i s  t h e  most s u i t a b l e ,  

f o r  r e a s o n s  w hich  have been g iv e n .  The c o s t  i s  low . I f  t h e  

r e s u l t s  o f  t h i s  campaign be a c c e p te d ,  th e  o c c u p a n ts  o f  an  

a v e ra g e  A f r i c a n  house  can p r o t e c t  th e m se lv e s  from  t h i s  d i s e a s e  

ove r  a  p e r io d  o f  n in e  m onths f o r  th e  sum o f  f i v e p e n c e .  Where 

l a b o u r  f o r  d i s i n f e s t a t i o n  h a s  to  be p r o v i d e d ,  an  a d d i t i o n a l  

th r e e p e n c e  p e r  house ( a t  c u r r e n t  l o c a l  r a t e s )  i s  r e q u i r e d .
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F i n a l l y ,  th e  m a n i f e s t  b e n e f i t s  o f  a  cam paign  such  

a s  t h i s  p ro v id e  a  f a v o u ra b le  p s y c h o l o g ic a l  background  f o r  th e  

i n t r o d u c t i o n  o f  o t h e r  more p r o s a i c  p u b l i c  h e a l t h  m easu res  su ch  

a s  t h e  d ig g in g  o f  p i t  l a t r i n e s ,  p r o t e c t i o n  o f  w a te r  s u p p l i e s  

e t c . ,  and i n  t h i s  way, i n t e r e s t  i s  s t i m u l a t e d ,  n o t  o n ly  i n  th e  

c o n t r o l  o f  t i c k s  and o t h e r  i n s e c t s ,  b u t  i n  th e  fu n d a m e n ta l  

a s p e c t s  o f  p u b l i c  h e a l t h .

SUMMARY:-
1* The s e v e r i t y  o f  i n f e s t a t i o n  by 0 .  Moubata and th e  c o n se ­

q u e n t  h ig h  in c id e n c e  o f  r e l a p s i n g  f e v e r  i n  t h e  Ankole D i s t r i c t  

o f  Uganda i s  d e s c r i b e d .

2 .  B efo re  b e g in n in g  a  cam paign of c o n t r o l ,  i t  i s  im p o r ta n t  tc  

d e te rm in e  a s  f a r  a s  p o s s i b l e  th e  m ain f o c i  o f  i n f e s t a t i o n .

3* Methods f o r  t h e  c o n t r o l  o f  t h e  t i c k  v e c t o r ,  u s in g  s im p le  

equ ipm ent and v i r t u a l l y  u n t r a i n e d  s t a f f  a r e  d e t a i l e d .

4« A w a te r  m is c ib le  p r e p a r a t i o n  o f  B .H .C . i s  c o n s id e r e d  th e  

most s u i t a b l e  f o r  an o r g a n i s e d  cam paign.

5© The e f f e c t s  o f  r e s i d u a l  s p r a y in g  on th e  t i c k  v e c t o r  and 

c o n s e q u e n t ly  on th e  in c id e n c e  o f  r e l a p s i n g  f e v e r  a r e  m arked , 

in d e e d  d r a m a t i c .

6 * The p r e v e n t io n  o f  r e i n f e s t a t i o n  m ust r e s t  w i th  i n d i v i d u a l  

h o u s e h o ld e r s  and t h e  deg ree  t o  w hich  t h i s  o c c u rs  may be a s s e s s e d

by sample s u rv e y s .

7 o An e f f e c t i v e  cam paign o f  t h i s  n a t u r e  p r o v id e s  a  s u i t a b l e

background  f o r  more p r o a s i c  p u b l i c  h e a l t h  m e a su re s .

8 . The c o s t  o f  such a  cam paign  i s  low , a p o i n t  o f  im p o rtan c e  
i n  p o o r ,  u n d e v e lo p ed  c o u n t r i e s .
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THE TREATMENT OF TICK BORNE RELAPSING FEVEB WITH 
SPECIAL REFERENCE TO AUBBOMYCIN AND TEBBAMYCIN.

A lthough  th e  a u th o r s  o f  s t a n d a r d  t e x t  books 

o f  t r o p i c a l  m ed ic ine  c o n t in u e  to  im ply  t h a t  t r e a tm e n t  w i th  

a n  o r g a n ic  a r s e n i c a l  i s  a  s a t i s f a c t o r y  method o f  c u r in g  

r e l a p s i n g  f e v e r ,  t h i s  has  n o t  been th e  e x p e r ie n c e  o f  many 

d o c t o r s  accustom ed  to  t r e a t i n g  th e  d i s e a s e  a s  i t  a p p e a rs  

i n  E a s t  A f r ic a #  Thus T ucker (1946) and Muwazi (1946) 

b o th  r e c o rd e d  a  h ig h  in c id e n c e  o f  r e l a p s e s  a f t e r  t r e a tm e n t  

w i th  neoarsphenam ine  o r  s u lp h a rs p h e n a m in e , a l th o u g h  i t  m ust 

be a d m i t te d  t h a t  t h e  dosage  employed was low . S i g n i f i c a n t l y ,  

B la c k ,  w i t h  a  wide e x p e r ie n c e  o f  t h i s  d i s e a s e ,  s t a t e d  i n  h i s  

a n n u a l  r e p o r t  f o r  1944 t h a t  t r e a tm e n t  w i th  N.A.B. c o n t in u e d  

t o  g iv e  u n s a t i s f a c t o r y  r e s u l t s  and t h a t  r e l a p s e s  were t h e  

r u l e  r a t h e r  th a n  t h e  e x c e p t io n .  Quinn and P e r k in s  (1946) 

found t h e  same r e l a p s e  r a t e  i n  80 p a t i e n t s  t r e a t e d  w i th  

N .A .B. .6  G a s  in  80 u n t r e a t e d  c o n t r o l s .

I t  i s  c l e a r  t h a t ,  to  be c l a s s e d  a s  e f f e c t i v e ,  any 

d ru g  used i n  th e  t r e a tm e n t  o f t h i s  d i s e a s e  sh o u ld  s a t i s f y  

two m ain  c r i t e r i a  v i z .  (1 ) i t  sh o u ld  r a p i d l y  and c o n s i s t e n t l y  

t e r m in a t e  th e  a c u t e  a t t a c k  and ( 2 ) i t  sh o u ld  p r e v e n t  r e l a p s e s .  

To a s s e s s  th e  v a lu e  o f  any d ru g  i s  t h e r e f o r e  n o t  an e a sy  t a s k  

s in c e  t h i s  d i s e a s e  p u r s u e s  a v a r i a b l e  c o u r s e ;  each  b o u t  o f  

f e v e r  t e r m in a t in g  a f t e r  a  v a r i a b l e  p e r i o d ;  p a t i e n t s  p r e s e n t i n g
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th e m se lv e s  f o r  t r e a tm e n t  a t  v a ry in g  s t a g e s ;  and r e l a p s e s ,  i f  

th e y  o c c u r ,  n o t  a lw ays o c c u r r i n g  a t  r e g u l a r  i n t e r v a l s .  

F u r th e rm o re  th e  age o f  th e  p a t i e n t  seems to  a f f e c t  t h e  s e v e r i t y  

o f  th e  a t t a c k ,  b e in g  more s e v e r e  i n  th e  v e ry  young . N a tu r a l  

imm unity to o  p l a y s  a  l a r g e  p a r t .  Thus, i n  th e  p resum ably  n on -  

immune E u ro p ea n , i n  whom th e  d i s e a s e  i s  nowadays r a r e ,  v i o l e n t  

a t t a c k s  a r e  th e  r u l e .  To th e s e  f a c t o r s  must a l s o  be added 

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

so n e c e s s a r y  t o  e n su re  th e  d e t e c t i o n  o f  l a t e  r e l a p s e s .

I t  w i l l  be o b v io u s ,  t h e r e f o r e ,  t h a t  a l a r g e  s e r i e s  o f  

c a s e s ,  c a r e f u l l y  c o n t r o l l e d  and a d e q u a te ly  fo l lo w e d  up , would 

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

v a lu e  o f  any  d rug  co u ld  be made. I t  i s  much e a s i e r  to  

a s s e s s  t h e  d e f e c t s  o f  d ru g s  used  i n  th e  t r e a tm e n t  o f  t h i s  

d i s e a s e  and T ro w e ll  (1 9 5 D  ^a s  r e c e n t l y  rev iew ed  th e  

l i t e r a t u r e  i n  t h i s  r e s p e c t .

The a r s e n i c a l s  have a l r e a d y  been  m e n t io n e d .

P e n i c i l l i n  has been  used  by s e v e r a l  ob se rv o rsC T u ck e r  ( 1 9 4 6 ) ;  

Muwazi ( 1 9 4 6 ) ;  C h a r te r s  ( 1 9 4 9 ) ;  H e isch  ( 1 9 5 0 ) ; L o u r ie  and 

C o l l i e r  ( 1 9 3 4 ) » S c h u b e r t  and H em phill ( 1 9 4 6 ) ;  A nderson ( 1 9 4 6 ) ;  

Kaul ( 1 9 4 9 ) ;  N e e l ,  P a y e t  and Gonnet ( 1 9 4 9 )  ) ,  and i t  i s  c l e a r  

t h a t  a l th o u g h  i t  may h e lp  t o  t e r m in a te  th e  f e v e r ,  i t  h as  l i t t l e  

o r  no i n f lu e n c e  on th e  p r e v e n t io n  o f  r e l a p s e .  I n  F re n ch  W est 

A f r i c a ,  i t  a p p e a r s  t o  be e f f e c t i v e  i n  th e  t r e a tm e n t  o f  

n e u r o l o g i c a l  c o m p l i c a t io n s  o f  th e  d i s e a s e  ( B e r g e r e t  and B a o u l t  

1 9 4 8 ) .
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Yeo (1950) t r e a t e d  100 c a s e s  a t  Jo h a n n e sb u rg  w i th  eithei 

a r s e n i c a l s ,  p e n i c i l l i n ,  su lp h o n a m id e s ,  a n th io m a l in e  or, a n t i ­

p r o t o z o a l  d r u g s ,  a  few h av in g  no t r e a tm e n t  a t  a l l®  7 0 *5%

had one or more r e l a p s e s .  I t  seems r e a s o n a b ly  c l e a r  t h a t  none 

o f  t h e s e  d ru g s  m eets th e  second c r i t e r i o n  m entioned  ab o v e .

S tre p to m y c in  h as  been  t r i e d  e x p e r im e n ta l ly  i n  mice 

( L e v a d i t i  and Vaisman 1947) and  p ro ved  more e f f e c t i v e  th a n  

p e n i c i l l i n  i n  s t e r i l i z i n g  r e s i d u a l  b r a i n  i n f e c t i o n s .  i n  

K ashm ir, hTa r a i n  and K a l r a  (1950) t r e a t e d  18 c a s e s  w i th  *5G 

tw ic e  d a i l y  f o r  2 d ays  and had no r e l a p s e s  o v e r  a  p e r io d  of 

one t o  two m onths . The d i s e a s e ,  how ever, a p p e a rs  to  be v e r y  

m ild  i n  t h a t  p a r t  o f  t h e  w o r ld .  A c o n t r o l l e d  t r i a l  o f  s t r e p t o ­

m ycin i n  th e  B a s t  A f r i c a n  v a r i e t y  would be j u s t i f i e d .

Yeo (1950) t r e a t e d  25 c a s e s  w i th  a u reo m y c in , t h e  

a v e rag e  t o t a l  dosage  b e in g  3 Gj and had t h r e e  r e l a p s e s ,  t h e s e  

o c c u r r in g  on th e  12t h ,  15 t h  and 2 4 th  d a y s .  T ro w e ll  (1 9 5 D  

t r e a t e d  s i x t e e n  cases  w i t h o u t  r e l a p s e  b u t  the  l o n g e s t  p e r io d  

o f  o b s e r v a t i o n  was o n ly  e ig h te e n  d a y s .  F ive  of th e s e  c a s e s  

r e c e i v e d  o n ly  0®5G. Because o f  th e  r a p i d  d i s a p p e a ra n c e  o f  

th e  o rgan ism s from  b lood  sm ears  and th e  a p p a r e n t  freedom  from  

r e l a p s e ,  he s u g g e s te d  t h a t  t h e  e f f e c t i v e  d o se  o f  t h i s  d ru g  was 

a lm o s t  c e r t a i n l y  ve ry  s m a l l .  I t  i s  a p p o s i t e  to  re m a rk ,  how­

e v e r ,  t h a t  th e  mere d i s a p p e a ra n c e  o f  p a r a s i t a e m i a ,  w h i le  en­

c o u ra g in g ,  i s  no c r i t e r i o n  o f  cure® The p o s s i b i l i t y  t h a t  i n
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t h i s  d i s e a s e ,  s m a l l  d o s e s  o f  au reom ycin  m igh t a c t  m ere ly  a s  a  

s u p p r e s s a n t ,  a s  s m a l l  d o s e s  o f  p e n i c i l l i n  do i n  S y p h i l i s ,  

im m e d ia te ly  s p r i n g s  t o  m ind . The n e c e s s i t y  o f  p ro lo n g e d  

o b s e r v a t i o n  th e n  becomes a p p a r e n t .

To t e s t  t h e  v a lu e  of m inim al d o s e s ,  n o t  on ly  o f  

au reom y cin  b u t  o f  t e r r a m y c in ,  whose use  had n o t  p r e v i o u s l y  

been r e p o r t e d  i n  B as t  A f r i c a ,  s u p p l i e s  o f  th e s e  d ru g s  were 

made a v a i l a b l e  to  th e  D i s t r i c t  M edical O f f i c e r s  a t  Masaka and 

M barara  i n  Uganda. Kapoor (1952) a t  Masaka t r e a t e d  12 c a s e s  

w i th  . 5Q aureom ycin  and had no r e l a p s e s ,  t h e  av e rag e  p e r io d  o f  

o b s e r v a t i o n  b e in g  13 d a y s .  12 c a s e s  t r e a t e d  w i th  *JG t e r r a ­

m ycin showed one r e l a p s e ,  t h e  a v e ra g e  p e r io d  o f  o b s e r v a t i o n  

b e in g  14 d a y s .  W ith e i t h e r  d r u g ,  t h e  f e v e r  s u b s id e d  w i t h in  

24 h o u r s  and  th e  b lo o d  s l i d e  became n e g a t iv e  w i t h i n  5 h o u rs  

i n  th e  c a se  o f  au reom ycin  and e i g h t  h o u rs  i n  t h a t  o f t e r r a ­

m ycin .

The fo l lo w in g  i s  a r e c o r d  o f  e x p e r im e n ts  co n d u c ted  

a t  M barara :

METHODS.

A l l  c a s e s  were A f r i c a n s .  They were a l l o c a t e d  t o  

t h e i r  a p p r o p r i a t e  age groups ( 0 - 5 * 6 - 1 0 : 1 1 - 2 0 :

21 -  40 : o ve r  4 0 ) .  A p a r t  fro m  t h i s ,  t h e r e  was no s e l e c t i o n ,

p a t i e n t s  b e in g  p la c e d  a l t e r n a t e l y  i n  one o f  the t h r e e  t r e a tm e n t  

g r o u p s ,  v i z . :  (1 )  Aureomycin; (2 )  t e r r a m y c in ;  (3 )  th e

C o n t r o l  g roup  t r e a t e d  w i th  v e g a n in  q.s<»
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In  t h e  f i r s t  s e r i e s ,  t h e  dosage  employed was a  

s i n g l e  one o f  *5 G, e i t h e r  au reom ycin  or t e r r a m y c in .  In  

th e  second  s e r i e s ,  t h i s  was i n c r e a s e d  t o  G tw ice  d a i l y  

f o r  two c o n s e c u t iv e  d a y s .  I f  un der  10 y e a r s  o ld ,  th e  dosage 

o f  a u reo m y c in  o r  t e r r a m y c in  was h a lv e d  e

The d u r a t i o n  o f  f e v e r  p r i o r  t o  t r e a tm e n t  and  th e  

s ta g e  o f  d i s e a s e ,  w h e th e r  a  p r im a ry  a t t a c k  or r e l a p s e ,  were 

re c o rd e d *

When th e  d i a g n o s i s  was made m i c r o s c o p i c a l l y , th e  number 

o f  s p i r o c h a e t e s  p e r  100 l e u c o c y te s  was c o u n te d .  A f t e r  t r e a t ­

ment was g iv e n ,  s i m i l a r  c o u n ts  w ere  made on b lo od  s l i d e s  t a k e n  

e v e ry  hour u n t i l  a t  l e a s t  t h r e e  c o n s e c u t iv e  n e g a t iv e s  had been  

r e c e i v e d .

A f o u r  h o u r ly  te m p e r a tu re  c h a r t  was k e p t  and th e  

p e r i o d  o f  p y r e x i a  f o l lo w in g  t r e a t m e n t  was m easu red . P y r e x ia  

was r e g a r d e d  a s  h a v in g  d i s a p p e a r e d  when th e  t e m p e r a tu re  f e l l  

to  99° F o r  below  and d i d  n o t  a g a in  r i s e  above t h a t  l e v e l .

F i n a l l y ,  e v e ry  inducem ent was g iv e n  t o  keep the  

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

t o  r e p o r t  any  f e v e r  a s  soon  a s  p o s s i b l e .  However, n o t  a  few  

absconded  a s  soon  a s  th e y  f e l t  r e a s o n a b ly  w e l l*  The l o n g e s t  

p e r io d  o f  o b s e r v a t io n  was 136  d a y s .

3BSULTS.

These a re  l i s t e d  i n  d e t a i l  i n  T a b le s  I I . ,  I I I .  and IV. 

and sy n o p s is e d  i n  T able  V.



H
H

ftl

ffl|

HI

CD
inB
O

0  
f t

1
W
Eh
M

pB
WB

(0
J4

§
a>
PS

P  l Vi d © p  © 54 ~ •
B  a> >»
P  Vi © d
© o  f t©  
© ©
u  P
H

Vi 
o  i

© d  • •a > *h oa
°  * _  ' P  © d 
u  co o  *d
CD JQ P  
A O-P

5*

I
CD
54
Vi
o
«

o
S3

CO
© 14 P  • 
co <d © P  
f t p  a> d  14 ©

p  B
© Vj 
P  CO

I co
P  d 
H O

i - s
O CO 
o  o

I M J4 p  •
co d I co J4 a) cO P
£ i O V i P © d d P © d  
d P O P © P o V i ? 4 ©
Q P  *H CJ .d © P  S
I CO P  •
© d  I <a U © CO p
k  O Vl P  © d  d  I © d
d P O P © P o © o ? 4 ©  
P P  *H d .d<QVlP a

Vl © £» P  H 1 •
O $4 © © P  p  • © ©
• B p ® c jpc o u o >
O O Vl 54 © d * © P  
^ d o l P a 3 p q c l P
P  O 
cO • O I •
•ri f i P H  O (0 
p p  d o © 
• H f t b h d P
d  to o  © a> >*
m  o  q,p  o

dJstf • I ©
$ 0 ,0 © ©  
g  © ^  ?4 co 

*h  p  f t  
u  p  Vi ©
P c C O O H

©

©
03

©• ©
o  Vi © 
53 o  o

I53

>>
©
%

§
PS

o
p

o
p

<  <$ 
N. \  
53 53

rH
CM

\r\

p
•H
53

•H
53

00

rH
•H
53

r l
P
53

CM

CM

CM

CN- 00 
H*

CM CM 
CV. O-

rH rH

CM ON 
H

f t  f t  f t  f t

P
P

©
>>
© 54 Td © P  P  ©
ONp © 
CM O O S  ft
Tf
©
P
P
•rH
B U \  
p  
© •© Vi 
*** •O P  

©
• p>* ©

© © 
d  
O

£
©
d 
© © 

P  
V  Eh ©

s

I
©

W P  ‘rl
© O S  
•» d P  

© ©
co TO ©
§ • § *  
rH _  14 
a) P  ©
u  © p

P  VI 
P  © ©

•  o  ©
Vi CJ Vj H
• d p

O id iH P

rH 
d-H O
o  > ©
•H © P  
p  © © 
O P  © 
© Vl 
VI © CJ 

o  d © *h 
© p  d © 
H © o  P  
© 14 P  P

S3

P
P

P
©

H* UN rH
CM

HI vO 
CM H

UN
rH rH rH rH rH
•H *H p  • p  P
J2j 53 53 Vl 53 S3

CW Q

rH rH 
•H *H
!3 S3

C30

CM
IN-

rH

f t P4Cw

ON
no

ITS
r l

00 NCM 
H 0OH nO

s*

5
d
©
PS

<5 <C <$

S3 S3 53

p
• p

© CN.
P
p  d
© o
•H
rH ♦
© CO
14 • •
d PQ P
d d

• SB>>do B
P  © P
p  d ©
© ©
p  p  ^
O P  P
14 P
Pu £ •

© >>
> »© P ©
Pi P  Vi
O X © ©
P  ©
© J4 >* d
P  !>>© ©
W T3

no
CM IfN CM

rH rH rH
•H *H p
53 53 53

©  
•

p P P Vl J4
p P p * 33
53 53 53 O S

©
J4

NO NO 00 Cn.
P P oo

CM
00 o oo On
p «• P

CM 0-

CM CM p no

co no UN ON
P

p C4 C4
© P
p ©

P

CM NO CO HO*no P CM P

fc S

I
ON

rH
•H
13

rH
P
53

CM
no

CM

CM no ^  \r \  \r \  vO Cv 00 On

CM

C4

v£>
rH

O
H

Oi a
r»

©
d d P * ©
o o  jz d  ̂© ft
14 p, p  © © TJ ©
DO cd cn a © P  *

CM P ft^l © >>
d d © © P m  ©

p p  d © P  Un CW 1X3
d d o  Pi ©
© © p W d x i
DO D0rO o • p
© © © Pi o- ©OO
> >  © © •N O P

f t p © ft
B a ©vi • > • _  d
o O P © >»P p B o
u 14 © p  p  d P
Vl Vl w  © Pi © © •rl •

>> © DOS Vl DO
Td TJ © TD © P ©
© <D • Pi d © x  d
54 • • Pi o'"* O © Q •
54 '"N >> p« P • Pi •H • >>
©  QN © © P  P DO CO P XI c/3 ©
Vl Vl 00 d * P  •
© © © © © CO P  PQ 14 PQ ©
d © d © © © !>>© © d © © tD Pi P  P P  P d
Pi O © Pi O d £ ©

Eh 'w' © 53 JO © O  JQ «

s

no

•rl
53

H
•H
53

CM
H

00

I

S3

l •
>»0 
£3 UNo •
©
u  d  
d p  
<5 o

CM
vO

s
H

rH rH 
P  P
53 ^

00 CM 
CM vQ

CM CS. 
Cn. Cn.

O
P

©
do
e-

rH
P
53

00

CM
rs.

3
53

rH
CM

©

oC*-

rH
P
53

CM
rH

NO
ON

53

*53

O

P
P
O  rH 

NO ©

pn

d p
o P  

d • >̂1
0

u©
p  

* V l
120©
©
d © 
p  ©
p  p
p
£  p  
**p

© -ifr 
©CO 
©

©
rH P  
© P  
«  ^
C-nO

P
d
©

p
©
©
14
P

I •
>»o  
a  un 
o  •
©
^ d 
d p  
<C o

UN so
3

©
©
14
p
H
0-

ia
d p  
© p  
S  do

00
CM

*  o
CM

rH rH

S
P
•H
Vl

JS4
o
•H
Xt
P

l>>
P
d
o

•
>%

p
Pi• ©
nO

© h
O

© KA
d 3*© p

©
© 54
EH d

53

<
\ \

53

rH rH
P  P
13 53

rH rH

*53 S3

CM O  
H CM

NO NO 
ON on

>»
©
&
©
d
©
•id
©

3
53

© 
C40 
d Oi
S a
CD H 

p
d vi

•H
d
© o  
dop 
© p  
>  p
a  i>»
O rH 
14 d 
Vl O

P  
©  •
54 '-n 
U  UN 
© H 
Vl 
© © 

© 
© 

u  o
Ehn/
§

S

UN O UN •M’

rH rH 
P  P
53 53

rH H 
P  P
53 13

CM 'sf 
rH CM

NO 00 
ON H"

rH

rH
P
53

©
o
a.
B

p
p
Vi
JSd
o
p
p
p

p

3

>>
©
%

§
«

<1* <j
\  N
53 S3

UN

p
p
53

rH rH
P  P  
53 53

CM H- 
P  CM

00 00 
nO nO 
H rH

©*
%
d 

•  ©© M o © 
Q* Eh

O
P

co
S'
Q
CM

P?
O
Pd

*

p
p

CD
u>

M
O

B
y
s
<c

B

o* <ij <©

53 53 53

rH
no H- P  

CM P

P
53

$

r l
•r-f
5̂

P
P
53

CM
Cn.

S3 53

P
P
53

O no 
CM CO

NO
ON

P
P
53

>»
©
%
d
©
M
©
Eh

00 NO 
H* co

CM
r l

oo no
On

o  o  
n  «

§  I  S  I53 53 53

u n  n o  o n

H H H
P  P  P
53 53 53

P  HP  P
53 53

CM

O 00<4"
CM

P CM P

N
il P CM CM (N P fl­ no a- fl- A- CM CM P CM CO

P NO CM

N
il CO

CM
NO
P

O CM o­ 0 0
H-

fl* fl- fl- UN
P

CM CM 0 0

14
O «

P  P  
H* UN

f t PS f t f t f t f t
PS
p
©
p

P5
P
©
P

PS
P
©
P

ps

P
©
P

PS
P
©
P

f t f t f t f t f t f t f t f t

Dn
P

NO
P

CM
CM 1

8

1
7 UN

CO
UN
CM

\C M  
\Q  P

ON
P

UN UN
P

CM
P

ono nO
CM

P

4
0

1
8 UN UN

P
no

53 53 53
S £3 S 53 3 f* f t f t s f t

1
1

1
2 CO

P 1
4 UN 

i P 1
6 CN.

P 1
8 ON

P
O
CM 2

1

2
2 n o

CM 2
4 UN

CM 2
6 Cn.

CM
00
CM

ON
CM

O
n o

L



rH
c\l

H
H
H

m
a

pq
<
EH

G CD > 4
CD 1 CQ G
a <D Pi cd

p G cd
cd r H  V l
CD V * CD * H
G O G

E h

V l
O 1

cd G
d >  *H CQ
0 G >»

•H CD G cd
G CO 0  d
<D A  * H
Pi 0  p

1 P
CD G
G CD

CO a
V l CD G  P
O CO CD cd
• P iP ID

O cd Vi G
H  H cd P

G
0  • 1
V: > , P

rH cd
id co CD

H  G G
cd 0 p
P i p
a  > G
cd CD CD
U4 G P

Pi V l
• P cd

CO cd CM
r H > 4

G d  S n . cd
cd CD N O d
a P

tcd Cd G •G
pq CD CD P

G >
Eh  <D

Pi

rH •

rt
•  bQ •

H
0  •

> 4 G >4 Vi
cd *h cd CD •g CO ? CQ O
cd P i cd Pi

cd cd P
G H G rH G
cd CD cd CD CD

pq pq pq pq a
cd
G
G

<$ <1 CD G
Eh »h

Is; 12J 0
O  > 4
un a

Vl 0  G P  H  
O G 0  Cd P  *H •
•  3  P  0  CJ P  01

O O Vl G 0  G •
125 x !  cd P  a  3  pq

rH O
cd o  i  •
•H • -P H  o  CO<p  ^  q o a)
•h  h  B  ̂  q  +jq a o  © © >,(fi o o ,h  o

i *
cd a) b£) > 
0  *H
g  +>

a>
HO
<
X
8
0)

•  CO
o  Vi cd 
^  o  o

1 CO
•H G
H 0 rH
Qi’H •H
a  p £5
0 cd
0 0

1 CO G P  •
cd G l CO G CD cd P
G 0  Vl rH CO G P P CD G 0 0
0  -H O H CD•H O Vl G CD
Q  +> •H G a  cd p  a
1 _ CO p •
cd G 1 CO G CD Cd P O
G O V I H CO 3 1 G CD G CM
3  *H O rH CD G O CD O G CD rH
Q  P •H G ’H . G d V i P  a

nO

I—I 
•H
125

nO

CM

Pi

CM
CM

S

nO

&<5
cd

Cl
cd

«

.G
p
o
CM

a
o

03 •
• P

pq a
a) 

0 ()£  
0  P  
G cd 

0
A  G 
P  P

* S s
cd p
•H Vl
X cd
CD
G >4 
>4 cd 

P i d

<
125

a s  cm ON
CM

n o o o
CM CM

rH rH
•H -H
125 125

CM
rH

CM 0 0  
I S  NO 

rH

CM

125

00

ON
rH

rH
•H
125

I
G
a>

3  *H 
03 P

nO nO 
rH rH

CM 0 0  
IN.

>4
cd

•O

.3
P

n O
rH

Cl
0

cd
•H
Fi
cd

rH

1

p
Fi
CD
P
,a
3
03

125

rH
CM

m

CM

n O  n O  CM

CM CM 
H

ON H  
n o  ^

Pi Pi

0 0  CM 
CM n o

Pei S

CM o o

pq pq pq pq
p d d p
CO G G CQ
rH n o n o rH

CM rH CM CM
n o rH H

Pi

CM

O N

nO IS.

Fi
O

V l

d
CD
>
Fi
CD
CO
.P
O

>4 •
rH CO 
A A  
CD P  
d  d  Fi o o  a
HprH 
G Cd 
•H Fh 
CO CD 
Fi >  
3  CD 5̂ CO

<
125

0 0

0 H rH 1—1 H 0 rH rH
G •H *H •H •H G •H •H

O i2i 125 125 125 O 125 J25

cd >4 CO
•H cd
G . d H * G rH H
cd G •H vi cd •H •H
H 0  A IS! * a 121
cd P 0  0
a  is* G

CM CM <t NO
rH I S CM H

CM 0 0 0 0 O
IS- NO

rH

CM

i t  CM 
rH

Pi Pi

UN
CM

Fi
CD
P
Vl
cd

>»
cd • 
d  <5 o
•G rH
•P
IS- •  
H  Vl 

•
G o  
o

*P 
d  G
CD CD 
CO a  
CUP 
cd cd

rH 0)
CD F i  
pq p

Fi G 
CD * H

§c9 a jg
UN CO 

•  G

rH
nO

0 0

I *rH
G <D Fi 
d  o  d
cd -H >>
hj no Pi

o
CM

H
• H
12!

s t
CM

UN

ON
rH

Pi

0 0
rH

NO
CM

pq
p
CO
rH

0 0  ON
■8
rH

>4
cd
£
cd

§
pq

I

o o

CD rH H
G 2 i Sj

O  125 125

H
nH
125

NO
nO

NO O
nO CM 

H

UN

rH

G
o
•H
CO
CO
•H
a

rG
cd

Fi
CD
P
Vi
cd
CO
Fi
d
o
A
CM

d
CD

*H
Q

08
CO

•H
P
•H
P
cd
cu
CD
rG
I *
d  ®a  *h
CD p  
p  -H 
F  r H
0  cd 
a.G
1 p «

P  CD 
CO O
o  G
Pi CD

H
• H

CM
c s

O
NO

Pi  Pi

00 NO so 
rH rH rH

s  s  s

CD •  
CO CQ 
O Ih
d  d  

o
P .G
co
rH H"

CM
Vl
O G

CD
P  P  
co VIg «

d
d  CD 
CD P
p  cd
• H  CD
a Pi
O CD
> p q

I
S2i

o
jrL

rH
2j| 125

rH
• H
I25

NO
n o

NO
ON

^t
CM

UN

Pi

1*1

CO
O
P i

a
rH
• H
Vl

o
• H
A
P

>4

O

3  <S25 125 Il2i

nO  vO  O

rH rH rH
• H  * H  * H
^  1̂  121

rH rH rH
• H  r l  *rl
125 125 125

$

Pi
pq pq
A
P
<t
0-

CM
0"

G •
O P

G
CO CD
cd a
CO P  
Pi Cd 
Cd CD 
H  G 
CD P

CD 
• PCO Vl

o  cd 
Pi_ COa >»
H  Cd 
•H r̂ 3 
Vl

d  
-X G 
O CM 

•H CM 
A  
P

>4J3 
rH P
G CM 

O  H

cd
G
G
CD
EH

G
• H
O

d? a
U N

s

o
n o

125

CM nO  CM CM
rH nO rH rH

CM NO 0 0  
I S  ON ' t

0-  no O- ES

rH
CM

rH
• H121

CO 
1 * H
G p
O  * H  
G Apq o

■'d-
CM

00

CM

CO

cd
d

CM

G
o

Vl

d

-39

d?UN

12J
H
O

I
w
Eh
H

Q

15

S

pq

Pi

UN i t  NO CS
CM H  rH CM

pq
d
G

CM

' t

P i

ON
r H

CD

8

cd
•H
X
CD

G P i
0
P 0
Vl Iz;
cd

>4 0
cd 0

d Pi•
A 0 a
p G rH

O *H
H d Vl

G • p Jsd
O P 0 • 0

G G 0 •H
0  0 p A
co a 0 P
p i p P
cd cd G >4
rH 0 3 H
0  G O d
pq Eh O 0

cd
G _
G G < <1 <q
0  *H \ N N N
Eh O 125 ^1 ^5

* >4
0  a
CM

125 s

n o
rH

rH H* i t
CM CM CM CM

rH rH rH rH rH
• H  *H * H  *H *H12; 5̂ 1̂  ^  125

O
CM

H
•r l
{21

rH rH rH rH 1 H rH
•H •H *H •H G 0 •H •H
1̂ 121 121 121 3  0 125 &

0  *H
1-3 d

rH
0 0 0 CM NO •H ^t CM

NO Nt rH CJN 'A rH

CM NO CM CM O nO 0 0
I S ON I S I S ON NO

CM rH

rH
NO r t CM i t •H

12|
rH CM

O S 0- Cw n o UN
H CM

pq Pi Pi Pi Pi Pi Pi
d S

CM

s O rH 0 UN NO UN
rH n o CM rH CM CM

ON Q  H  CM n o  i t  UN
 CM CM CM CM CM



R
E

L
A

P
S

IN
G

 
FB

V
SR

 
T

R
E

A
T

E
D

 
W

IT
H

 
V

B
G

A
N

If
f 

q

©

CQ

q

0?
p?

+>
*H

1+3 © a>
© q  © 
a> 
q
H  Q  r l

o

q04 CO
©

no
o

P
U

q •
P  CQ

a  S*
o  no
PQ) JQ . .

fat O -p

I
0)
q

CQ
p  © q  -p  •
O © © © -P© o,-p © qO Cd Vl in 0)
{23 H  © +3 S

I CQ
•h q
P  O
S»*Hg  p  
o  co 
o  o

1 CQ U +3
cO q  1 cq Ei © ctf +3
Pi O V l H  M fl  0 + >  ©
q p O P © P O < H q ©  p  -p  p q  q  c3 -p  s
I CQ P

Cd q I CQ q  CD Cd P
q  o  p  © q  q  i q  © q
d  *H o  P  © P  O © O U ©p p  p q  q p < n p  s

<n
o

CQ q
U CD 
d  p  o o p  

£3 ,q ©

p  
p  pq p  
2  S  a  q

i
Cd CD 
DQ >  
(D P
q -p

p
cd

43 q
TipR 04

oo
p  p

I •
O CQ 
O CD 

d  q  d  -P 
O CD CD >»H{5f  a  a n  o 

q  jsj • I ©
cd O O CD CDa  cd q q cq 

p  p  04 
q  +> q  P  cd 
(X, <J o  o  p

CD
DQ
<
X
CD
CO

CD
•  CQ

o  p  cd £ 3 0 0

CO
o04
a
p
p
p

M
0

•rl
qj
P
>>

1

PJs;

CM

>a O4cd q
rO 0

Ei
Xi • C!3
P cn
«<*

p5 q
p

q 0
0

DO £
© • © • 0© © q © ©
04 0 0 u
© p4.q 04 q1—1 • _ p <
© P a p am q P  ?■ 1—1 0© p p p

a P  cq p
nO•  p • ©

>* © M © ©
© © © O P4 0 Ei B£ E. P  © •H El
© P © rO P jq © P

P  © p P  Pq q q u # ©
© © © >s >> q ©J*j P P  CM

q
P © ©

a s
© q Ei ©
Eh 0  0 0 Eh O

§ P
adDO {25 

CD >

lT\
CM p

P
P*23 DO

CD>

P{2i

q
p
q
cdt30
CD
>

\ r \
Cw

P  cd P  p
p  q  p  p

Q  15
CD

n o
CM

O
£
Eh
c-

0 01—I

P
p
!23

io q
CD P
q  O

<$ a

CM
CM

<D
q
o

P P P P p P P p P
P P P p p •rl p P

S53 *25 {23 ^5 J25 £3 125 {25

p
p 0 0 xO OO 0 0 0 0 0 0J2| CM H ’M’ P xO <3-

CM 0 0 0 0 0 CM xO 0 0
CN- 0 0 O - CM ON

p

P P P
P p CM 0 0 ITN P P
J25 CM P 12; CM

©
• M

* U •
P  P  © O
•rl ♦ 5 »d£W n o IS» 0 0 CM 0  ©

xO q

m K m P3
U
O

x i•p nO -P fa -p fa nO -P© q © q © © q  ^
p CM p CM P p no
CM CM p P ON n o ao cv
P CM CM p CM CM CM p

S a a

1—1 CM n o i r \ xO 0 0 ON

>»
cd

©

pg

Oiq
o
q
0

q
p
o

a*
o
CD
Uq
« i
o
p

nO
CD • 
Fh
q  no
CD P  

P
CQ CDq cq 
cd cd 
q  o
Eh

cd 

Cd CDnd q 
>> no o* 

q
m p
^ q q cd
o  p

03q p
P  CO 
O q
>» CD
a  p4
o
CD p
q  O 
q
Cd (D 

CQq q
© cd > o
P  CD
O  &

di
q
0 • l
q q 1 ©

0 0  q  © 
p  © x i •

q © ©
p © ~ H ©
a P  © © • ©
>» a  p  p © ©
0 no P .q ti) ©• 0 © p  0  q p

© © p © d no
0 q q © p p
04 3 © ex © ©
a

• < P  © P i© jq© ^  W X! p
I—1 q 0 © no Pp 0 p 1 q p
p nO © © q 0

q a  p
Jb4 P © * q © © q
0 O q^> 0 p  p  © 0

p q q p jq  q p  © p
^3 © cm O P  DO p
P © p CM s  p  © CL*

p © © © jq P
>> q q © ©j p xs q q
1—1 d © © © © o,q 0q 0 q 0 p  0 © 0 ©
0 tq Eh x / Q f a  0  a ©

nd

q
p £2 P
p CO •H{25 DO

©
>

q
p 1q p O q
© p © P
DO q 0
© q
> <U

no
q
cd
•d

p
CQ

©
Xi
P
O
P

0 P O Cw ON P q
*—1 1—1 CM P p — o r . ©

p
p
ap
©

rH O P O p ©
•H P 5 p q ©
{21 iP !q Eh {23 0 q

©£
1 © ©>> © M -p

O P q p
O  P 1—1 P p p no • © q

P no p P P p p © a ©
P p  p {2! {23 £3 {23 p  * © ©
{q q 0 p  0  q q

p

CM CM CM sh 0 00 g
Cw Cw Cw CM 'st I ©

p ©

CM xO xO 00 CM 00 O* no
CW ON ON Cw ©

q
q

p-p
P q

xO n o n o P 0- IfN C- 0
n o 1 S2; 0

00 no 
CM

P« fa
Cw

\ r \  CM 
P  CM

CM

P«

nO

S3

«
•tt
CQ
P

P

CQ
•  M

P  q* © 
o  a

© 
c* q

fa

CM
CM

fa

\ r \
1—I

Cw

o
t r \

©
P
»d
©

I

§•
o
q
DO
P
O
U
Pq
o
o

fa & 2
p
EH

O P  
P  P

CM
P

nO
S

i r \1—I xO



I

cn
CM

f t

cq
<
Eh

CQ
M
U

0)
05

nO 1 d
O d •rl
•H CD
d CQ d  CQ
CD d o >4
f t  o •H cd• P  no
>  Vl cd
< O >

Vl cq f t
O CD cd 00• CQ H  do cd CD »rlft O  d 3

di—1 o CQ r -
cd •rH CQ CO

P  P  Vl CD d  do cd O d  *H 3
Eh d rH n-/ O

• 3 rH d
>  Td •H

1
3  Vl d O
d
»d

>
<

rH Vl
•h  cd

1
cd Vi 

o
§
nd

>
<C

Vl
O
•

o
f t
>
<$

CQ
CQ <D 
3  d

d  a  o
O r—f *fH •H H <D 4-> *H d

CQ
d d 
•h d 
w o 

.d

CQ ra
Ji *d PQ 3o d  

d  d  
o  o

CQ
p d d 
d -h d
CD w  O
S rd

I
3  3  3a » c >
o 3 *h 

ch p o d p

f t p  
co d

• d
>  o  
<$ o

i
o CQ

d  O  O 3
a) O  d  p
ftrH  CD 

rH
>4
O

f t  >4
P  d  -±*i 
•H Cd o

* 3 3
O d  P  ft ft <3

V l CQ
o  a>
* CQ

o  cd 
ft o

3  f t  3  
>lP >4 
cd o o  cd 
no H  *d

x i • ' d  p  
p  d  p  dCOP^ rOCNOO CD

a
p
cd
CD
d
p

Xj 
d  P  d  
P U N PON
CM £ nO H

o  cd 
d  ~*h  
o  cu d  p

CD P  *H
CQ CQ O  d
0) ftNO t + 
CQ CdftrH ~ d  
Cd CD X I CD 

H C I J P P  
0) CJnVi 
W  o -  cm cd

NOrn
CD H  00 
d  i  
cd 
P5

m
CM

I CD
>  I H
O  3 d
d  t3 m o *h
f t  CD f t  3

NO
CD UN

-<0i ttflCU
d

CM cd i
rH 05 o

CM

-cJCM
nO
CM

00ON

Cn.
CD 0 0  
d )  d I
cd

05 ^

CO 
CD •tf’ CpcM

05
1

00

CM

O
rH

CD

g 1 ,
cd
05 HI 

00
CD

S ’ ,
cd
05 rH

'-'jOJ
ON

CM
ON

rH

UN
rH Cn

rn
CM Cn

nO 1 1 d
d >»C9 >»dj o
cd CD g  u n a  u n v i  cq

oo o  • o  • >4
00 cd CD CD * cd
3  CQ d  d Fh d  no nd
d  o 3  *H 3  *H *
Q « <C O <5 O JO CM

o
rH

CD (M
op 
d  i 
cd

05 r o

i—I 
•H
f t

CM
CD -H-

N0J 00 CM
d

rH 3  1
i—! 05

CM
UN

00
H{0] CD <s±
CM oo
CM d  i

3
05 CM

O

CD CM 
Op 
d  i
cd
0 5 0 0

'T

cd mso
cd
05

Nh
CD ^

21 .
cd

P5 CM

•
p

I
3

Xi d •H
P CD &
cn. a no
H  P 3

3r< CD d
x i d • o
p  p >4
CM 3  no
rH d  no 3

CD 30\
Xi Vl p •H
p 3  O d
rH CM O
rH 3 a

>4 d
d 3 O i
O no

CD d
3  nO 3  P
CD d f t  3
ai CM 3 CD
Q* CM H  TO •
3 CD d

H  n3 05 CD O
CD d d  -h

P5 cd o -  O  cq

U N

rH
CD

g>>
cd
05 r n

Io no 
m  d  cd h  

f t  >

CD 
I rH 

CQ d  
O *H 
f t  CQ

CM
ijCM CD ON

ON OOrHo d
H 3  1

05
CN-
CM

CM

IfN
00

CM
CD

cd
05 CO

00 
NO 

CD rH

B P .
cd
0 5 0

CD CM

cd
05 i—I

O  
CD NO

S ’ .
cd
05 CM

CM
rH

00
rH

> » oa un 
cd * 
d
d  d
CD *H 

Eh O

d
•H
.d

d p
CD •H
P
Vl
3 •d

3
>4 d
3 d

no d
o

xi o
p o

rH 3  •
3  3

d  • 3  >»
O P f t  3

d 3  no
<D CD rH
3  a 3  3
f t p U >
3  3 H

H  3 H  3
3  d H  £
05 P <tj +3

sj-
CM UN

3 3  CM
tlO 1

H  d cn. d  i
CM 3  r n rH 3

05 rH 05 CV

1
o  <d

!—1 NO d  3  rH
f t >

o CM
3  Nf 3  rH

o  oocm Cn . MCM
c n  d rH d
rH 3  1 H  3  1

05 05 _
O

0 0 NO

O
nO

3  ON 3  rH
c n  oo NO M
c n  d  i d  1

3 3
P5 Nt- 0 5 0 0

O O
'M'

3  CM 3  rH
O - OO rH uo
H  d  I Cn  d  1
rH 3 3

05 CM 05 ^
Cn. CM

0 0
h!c\J 3N O Hcv 3  ^
CM 00 H  d )

d  i h  d  i
3 3
05 rH P 5 H

00
3  CM 3  nO
op H  §0

00 d  1 H  d  1
3 3
05 05 r n

NO Cn

nO
l>- rH

1 u
>»C!J O d
3  UN«U 3 •rH •
3  • >> d  3
d  • 3 3  •
Jh d  no'd dO O4
CD *H • 3
Eh O  X I CM >



2 4 .

The c o n s i s t e n t  r a p i d i t y  w i th  w hich  th e s e  a n t i b i o t i c s ,  

e s p e c i a l l y  au reo m y c in ,  c au se d  d i s a p p e a r a n c e  o f  th e  p a r a s i t a e -  

mia was m ost r e m a rk a b le .  I n  no c a se  d i d  t h i s  p e r s i s t  f o r  

more t h a n  f o u r  h o u rs  a f t e r  au reom ycin  and tw elve  h o u rs  i n  

th e  c a se  o f  t e r r a m y c i n ,o m i t t i n g  case  1 3 , where m ost o f th e  

d ru g  was v o m ite d .  The d u r a t i o n  of p a r a s i t a e m i a  a f t e r  

t r e a tm e n t  a p p e a r s  to  be r e l a t e d  to  i t s  d e g r e e ,  b e in g  lo n g e r  

th e  h e a v i e r  th e  i n f e c t i o n .

In  t h i s  e x p e r im e n t ,  i t  i s  c l e a r  from  th e  T a b le s  

t h a t  n e i t h e r  d r u g ,  i n  th e  s m a l l  d o sa g e s  em ployed , had any 

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

a t t a c k .  W hile m ost c a s e s  d id  n o t  p r e s e n t  th e m s e lv e s  u n t i l  

th e  3r d  o r  4 t h  d a y ,  when th e  f e v e r  i n  t h e  n a t u r a l  c o u rse  o f  

e v e n t s  co u ld  be e x p e c te d  to  t e r m in a t e  i t s e l f ,  ev en  w i th o u t  

t r e a t m e n t ,  w i th in  two o r  t h r e e  d a y s ,  a  few c a s e s  were s e e n  

a t  a n  e a r l i e r  s t a g e .  I t  was s i g n i f i c a n t  t h a t ,  i n  t h e s e  e a r l y  

c a s e s ,  p y r e x ia  p e r s i s t e d  l o n g e s t  a f t e r  t r e a t m e n t ,  76 h o u rs  

i n  one c a se  t r e a t e d  w i th  au reo m y c in  18 h o u rs  a f t e r  o n se t# (C ase  6 ) 

I n  th e s e  d o s a g e s ,  t h e r e f o r e ,  n e i t h e r  d ru g  s a t i s f i e s  th e  

f i r s t  o f  th e  a s s e s s i n g  c r i t e r i a .

W ith r e g a r d  t o  t h e  f re q u e n c y  o f  r e l a p s e s ,  t h e  r e ­

s u l t s  w i th  a u re o m y c in ,  and  to  a  l e s s  e x t e n t ,  w i th  t e r r a m y c in ,  

a r e  p e rh a p s  p ro m is in g  b u t  i t  i s  w e l l  t o  be c a u t io u s  i n  t h i s  

r e s p e c t  a s  so much depends on th e  d u r a t i o n  o f  th e  o b s e r v a t i o n  

p e r i o d .  H e isc h  (1952) h a s  shewn t h a t  i n  r a t s  e x p e r im e n ta l ly
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i n f  e c te d  w i th  Tr« D u t to n i  and t r e a t e d  w i th  heavy d o se s  o f  

au re o m y c in ,  th e  o rg an ism  may s t i l l  be p r e s e n t  in  t h e  c e n t r a l  

n e rv o u s  sy s te m  29 days l a t e r .  Three o f  th e  c a s e s ,  two t r e a t e d  

w i th  au reom ycin  and one w i th  t e r r a m y c in ,  o c c u r re d  in  n u r s in g  

o r d e r l i e s  and w ere o b se rv e d  over a  p e r i o d  o f  m o n th s .  They would 

c e r t a i n l y  have r e p o r t e d  any r e l a p s e  had t h i s  o c c u r r e d .  However, 

i t  i s  c l e a r  t h a t ,  w i th  t h e s e  d o s a g e s ,  r e l a p s e  may o c c u r ,  though  

l e s s  f r e q u e n t l y  th a n  in  u n t r e a t e d  c a s e s .

I t  would a p p e a r  a l s o  t h a t ,  when r e l a p s e s  do o c c u r ,  

t h i s  may happen a t  p e r i o d s  much l a t e r  th a n  would be e x p ec te d  in  

u n t r e a t e d  c a s e s  c . f .  T ab le  I .  C ases 13 and 17 and T able  I I .

Case 1 0 .  A lthough  no c ase  t r e a t e d  w i th  au reo m ycin  «5G b . d .  f o r  

2 d ays  r e l a p s e d ,  i t  would be u n w ise ,  i n  view  o f  th e  r e l a t i v e l y  

s h o r t  p e r i o d  o f  o b s e r v a t i o n ,  to  assume t h a t  r e l a p s e  d id  n o t  occu r  

l a t e r .  I t  i s  t h e r e f o r e  u n l i k e l y  t h a t  e i t h e r  d r u g ,  i n  t h e s e  

d o s a g e s ,  f u l f i l s  th e  second o f  th e  a s s e s s i n g  c r i t e r i a .

N e v e r t h e l e s s ,  t h e  e x t r a o r d i n a r y  r a p i d i t y  of d i s a p p e a r ­

ance o f  th e  p a r a s i t a e m i a  i s  e x t r e m e ly  e n c o u ra g in g  and o f f e r s  

hope t h a t ,  w i th  ad eq u a te  d o s a g e ,  s p e c i f i c  t r e a t m e n t ,  e s p e c i a l l y  

w i th  a u reo m y c in , may in d ee d  be a c h ie v e d .  E x perim en ts  a lo n g  

th e s e  l i n e s  a r e  now b e in g  c a r r i e d  o u t ,  th e  do sage  now employed 

b e in g  aureom ycin  . 25G s i x  h o u r ly  f o r  5 -7  d a y s ,  t h e  c o u rs e  b e in g  

r e p e a t e d  a f t e r  an i n t e r v a l  o f 10 d a y s .  I t  i s  hoped t h a t  th e  

second  co u rse  w i l l  e l i m i n a t e  any o rg an ism s  ( p o s s i b l y  l u r k i n g  i n  

th e  c e n t r a l  n e rv o u s  sy s tem ) w hich  have n o t  been  d e s t r o y e d  by the  

i n i t i a l  c o u rs e  o f  t r e a t m e n t .
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S U M M A R Y .

1* An a t t e m p t  h a s  been  made to  a s s e s s  th e  r e ­

l a t i v e  e f f i c a c y  o f  m inim al d o se s  o f  au reom y cin  or te r r a m y ­

c in  a s  com pared w i th  c o n t r o l s *

2* Both  d ru g s  c o n s i s t e n t l y  and r a p i d l y  caused  

d i s a p p e a r a n c e  o f  s p i r o c h a e ta e m ia .

3* N e i t h e r ,  i n  t h e  d o sa g e s  em ployed, s i g n i f i c a n t l y  

a l t e r e d  th e  t o t a l  d u r a t i o n  of th e  p y r e x i a l  a t t a c k .

4* A lthough  no c a s e  t r e a t e d  w i th  au reom ycin  *5G 

b*d* f o r  2 d ays  r e l a p s e d  i n  th e  r e l a t i v e l y  s h o r t  p e r io d s  o f  

o b s e r v a t i o n ,  i t  i s  u n l i k e l y  t h a t  e i t h e r  d r u g ,  i n  t h e  d o sa g e s  

em ployed , w i l l  e n t i r e l y  p r e v e n t  r e l a p s e .

5» Aureomycin a p p e a re d  t o  be the  more e f f e c t i v e .

6 . A f u l l  c o u rs e  o f  t r e a t m e n t  may o f f e r  hope o f

an e f f e c t i v e  c u r e .
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The s t a f f  r e q u i r e d  f o r  each  team .
An a d d i t i o n a l  member i s  shewn.

He i n s i s t e d  on b e in g  in c lu d e d  i n  th e  
p h o to g ra p h ,  a s  he had ta k e n  p a r t  i n  
e a r l i e r  e x p e r im e n ts .

L a t e r  team s , once th e  p i l o t  scheme 
had been c o m p le ted , c o n s i s t e d  only  
o f  a  headman and t h r e e  p o r t e r s .
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The sim ple  equ ipm ent r e q u i r e d  
by each  team .
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RELAPSING FEVER,

H o s p i t a l  No.

Date o f  a d m is s io n .

A d u l t  o r  C h i ld  ( i f  so s t a t e  a g e ) .

T r i b e ,

W hether P r im a ry  A t ta c k  o r  1 s t  o r  2nd ( e t c . )  r e l a p s e

BS. Zero hour S p i r o c h a e te s  /  100 W.B.C®
1
2
3
4

I
12
24

(S top  t a k in g  BS. a f t e r  3 n e g a t i v e s )

D u ra t io n  o f  f e v e r  i n  h o u r s .

(F e b r i le  p e r i o d  = Zero hour u n t i l  t e m p e ra tu re  f e l l  f o r  f i r s t  

tim e below 99 and rem ained  down).

S ub sequen t a f e b r i l e  p e r io d  n o te d  f o r  — -  d a y s .

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

C o m p l ic a t io n s .

Dose o f  Aureomycin, (g iv e n  a t  Z ero  h o u r)  

o r  dose o f  T erram ycin  (g iv e n  a t  z e ro  h o u r ) .

P roform a used f o r  e ac h  c a s e .
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