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T h is  repo rt is  a  summary of acco m p lish m en ts  and u n d ertak ings 
and n o t a  ca ta lo g  of a c tiv i t ie s .  C om posite  end r e s u l ts  a re  em pha­
s iz e d  and  d e ta ils  concerned  w ith  th e ir  a tta in m en t a re  om itted  or 
a b b re v ia te d . T h e  a b sen c e  of s p e c if ic  re fe re n c e  to  co o p e ra tin g  S ta te  
h e a lth  d ep a rtm en ts , PHS R e g io n a l O ff ic e s , and other co llab o ra tin g  
a g e n c ie s  e n ta ils  no  d ep rec ia tio n  o f th e  con tribu tion  of each  to  over­
a l l  acco m p lish m en ts . R e p o rts  of th e  a c t iv i t ie s  of in d iv id u a l S ta te s  
and R eg ions, p a rticu la rly  m a la ria  and typhus con tro l in  S ta te s , in­
c lu d ed  in  p rev ious CDC A c tiv itie s  R e p o rts  h av e  been om m itted th is  
y e a r  in  order to  av o id  burdensom e re p e tit io n . C om posite  s ta t i s t i c a l  
sum m aries of m alaria  and ty p h u s  con tro l o p e ra tio n s  r e f le c t  a c tiv i­
t ie s  w ith in  the re sp e c tiv e  S ta te s . F a i lu re  to  rec o rd  the  v a r ie d  a c tiv i­
t i e s  of ad m in is tra tiv e  and m anagem ent u n its  d o es n o t m ean th a t  
the  con tribu tion  from th a t quarter w as sm a ll or un im portan t.

Inform ation p re se n te d  in th is  sum m ary w a s  a b s tra c te d  from rep o rts  
p repared  by the com ponent u n its  of th e  C e n te r , R e g io n a l CDC R ep re ­
s e n ta t iv e s ,  and co o p e ra tin g  S ta te  h e a lth  d ep a rtm en ts . T h e  m ateria l 
h a s  been  o rg an ized  a s  an  in te g ra te d  a c co u n t o f  CDC o p e ra tio n s , 
u s in g  the to p ica l approach  adopted  in 1949.
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T he C om m unicable D is e a s e  C en te r, o rgan iza­
tio n a lly  a  D iv is ion  of the B ureau  of S tate  S erv ices  
of the P u b lic  H ealth  S erv ice , p rim arily  i s  concern ­
ed w ith  a s s is t in g  S ta te  h e a lth  a u th o ritie s  in  the 
con tro l and p rev en tio n  of com m unicable d is e a s e s .  
H ead q u arte rs  and m ajor in s ta l la t io n s  of the C en te r 
a re  lo ca ted  in A tla n ta , G a ., b u t o p era tio n s ex tend  
to  a l l  of the S ta te s  and T e rr ito r ia l p o s s e s s io n s  of 
th e  U nited  S ta te s ; and s p e c ia l iz e d  in s ta lla tio n s  
are lo c a te d  o u ts id e  of A tla n ta , inc lud ing  T ec h ­
n ic a l D evelopm ent S e rv ic e s , S avannah , G a.; V irus 
and R ic k e tts ia  L a b o ra to r ie s , Montgomery, A la .; 
W estern CDC L a b o ra to rie s , San F ra n c isc o , C a lif .; 
O ffice of M idw estern CDC S e rv ic e s , K an sa s  C ity , 
K an s .; m a laria  o b se rv a tio n  s ta t io n s  in  N ew ton, 
G a ., M anning, S. C ., and H ele n a , A rk.; nine fie ld  
tra in in g  ce n te rs  in  s tra te g ic a l ly  lo c a te d  c i t ie s  in  
d iffe ren t s e c tio n s  of the country ; and a v a rie ty  of 
in v e s tig a tiv e  p ro je c ts  in  a  num ber of S ta te s .

T he in te rn a l o rg an iz a tio n  of th e  h ead q u arte rs , 
a s  ou tlined  in figu re  1, is  a lo n g  p ro fe ss io n a l d is ­
c ip lin e  l in e s ,  and in c lu d e s  an  ad m in is tra tiv e  com­
p o n en t w hich  i s  d es ig n ed  to  free  p ro fe ss io n a l 
p e rso n n e l o f m anagem ent and  o ther ad m in is tra tiv e  
rou tine .

O p era tio n al con tro l p rogram s, u su a lly  in coopera­
tion  w ith  S ta te  and lo c a l h e a lth  d epartm en ts , are 
im plem ented through “ CDC A c tiv itie s  o rg an iza­
t io n s ”  e s ta b l is h e d  w ith in  th e  re sp e c tiv e  S ta te s  
under the d irec tio n  o f th e  S ta te  h ea lth  o fficer. 
T h e se  o rg an iz a tio n s  are su p p o rted  jo in tly  by the 
C en te r and coopera ting  S ta te s ,  and undertake con­
tro l a c tiv i t ie s  in  acco rd an ce  w ith  sp e c if ic  p la n s  
p rev io u sly  approved by th e  co sp o n so rs . C en ter 
p e rso n n e l d e ta ile d  to a s s i s t  the  S ta te s  are  su b je c t 
to  the su p e rv is io n  of S ta te  h e a lth  o ffice rs .

L ia iso n  w ith  S ta te  h e a lth  departm en ts i s  m ain­
ta in e d  through CDC R e p re se n ta tiv e s  a s s ig n e d  to  
P u b lic  H ea lth  S erv ice  (FSA ) R eg io n a l O ffices . 
T h e se  CDC re p re s e n ta t iv e s  p rov ide co n su lta tiv e  
s e rv ic e s  to S ta te s ,  p a r tic u la rly  in  f ie ld  tra in in g , 
in  in s e c t  and  ro d en t co n tro l, and  in procuring 
tra in in g  a id s .

D uring the  p a s t  y ea r  th e  C en te r s ta f f ,  inc lud ing  
p ro fe ss io n a l, su b p ro fe ss io n a l, ad m in is tra tiv e , 
c ra f ts ,  c u s to d ia l, and  p ro te c tiv e , approxim ated

1 ,500 a s  com pared w ith  ab o u t 1 ,800 in 1949. T h is  
d e c re a s e  i s  a ttr ib u ta b le  in  la rg e  m easure to the  
reo rien ta tio n  of C en te r a c t iv i t ie s  w hereby em pha­
s i s  is  sh if te d  from p a r tic ip a tio n  in o p era tio n a l 
con tro l p rogram s, w hich req u ire  large labor fo rc e s , 
to  im provem ent of and ex p an sio n  of epidem io­
lo g ic a l and  labo ra to ry  s e rv ic e s  to  th e  S ta te s .  In 
m any in s ta n c e s  S ta te  and lo c a l a g e n c ie s  have 
augm ented o p era tio n a l con tro l program  con tribu­
tio n s  so  th a t th e ir  sc o p e  h a s  n o t d e c re a se d  in 
proportion  to  cu rta ilm en t of F e d e ra l support.

In v e s tig a tiv e  p ro je c ts ,  f ie ld  and labo ra to ry , 
c a rrie d  on by th e  C en te r, un like  o p era tio n a l con­
tro l p rogram s, are under C en te r a e g is  a lthough  
o ften  they  are in coopera tion  w ith  S ta te  h ea lth  
d ep a rtm en ts , o th e r  F e d e ra l a g e n c ie s , p riv a te  
fo u n d a tio n s , and m ed ica l sc h o o ls .

A lthough the h ea d q u a rte rs  o rg an iza tio n  fo llow s 
p ro fe ss io n a l d is c ip lin e s , C en te r ep id em io lo g is ts , 
la b o ra to r ia n s , p h y s ic ia n s , en to m o lo g is ts , eng i­
n e e rs , and o ther s p e c ia l is t s  are w elded  in to  team s 
and th e ir  com bined s k i l l s  u n til iz e d  in p rov id ing  
the  an sw e rs  to  q u e s tio n s  S tate  h ea lth  o ffic e rs  
en coun te r in com bating com m unicable d is e a s e s .  
T h e s e  team s, ea ch  in  i t s  r e sp e c tiv e  f ie ld , are 
em ployed (1) in  s tu d ie s  and in v e s tig a tio n s , f ie ld  
and  labo ra to ry , in q u e s t o f new  inform ation about 
com m unicable d i s e a s e s  and th e ir  contro l; (2) in 
im proving contro l te c h n iq u e s  and equipm ent, and 
in  deve lo p in g  new  o n es  w here needed ; (3) in 
re fin in g  new  te ch n iq u e s  and m ethods, and red u c­
ing them  to p ra c tic a l co n tro l form ulas; (4) in 
tran sm ittin g  new  inform ation and im proved contro l 
m ethods to  S ta te  o p e ra tio n a l p e rso n n e l through 
d e m o n s tra tio n s , m an u als , and tra in in g  a id s ; and
(5) in prov id ing  tra in in g  o p p o rtu n itie s  in communi­
ca b le  d is e a s e  con tro l and the production  of tra in ­
ing  a id s , in c lu d in g  f ilm s, f ilm s trip s , s l id e s ,  and 
m anuals , for u se  in tra in in g  program s.

T h u s , C en te r a c t iv i t ie s  em brace th e  g en e ra l 
f ie ld s  of o p era tio n a l con tro l p rogram s, in v e s ti­
g a tio n s  and s tu d ie s , labo ra to ry  s e rv ic e s , and 
tra in in g  s e rv ic e s . S ince a l l  a re  d ire c te d  tow ard 
th e  o v er-a ll o b je c tiv e  o f p rov id ing  the  S ta te s  
w ith  inform ation and to o ls  th a t w ill help  them  do 
a b e tte r  job  of coping  w ith  com m unicable d is e a s e

1
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prob lem s, the c lo s e s t  coo rd ina tion  is  p rac tice d  
both in  the p lan n in g  and in the  ex ecu tio n  of the 
s e v e ra l p ro je c ts . And a s  p r o b l e m s  to  be met 
ch a n g e , te ch n iq u e s  for m eeting  them are changed .

T h e  C en ter a lso  is  the com ponent of the  P u b lic

H ea lth  S erv ice re sp o n s ib le  for a s s is t in g  S ta te s  
in  hand ling  the pub lic  h ea lth  a s p e c ts  of nonm ili­
ta ry  c a ta s tro p h ie s  su ch  a s  hurricanes and  ea rth ­
q u ak e s , and in  d e a lin g  w ith  ep id em ics th a t ex­
ce ed  the  f a c i l i t i e s  o f ind iv id u al S ta te s .

C ontro l a c t iv i t ie s  h ere in  rep o rted  w ere carried  
on jo in tly  by th e  C om m unicable D ise a se  C en te r 
an d  the  co o p e ra tin g  S ta te  h ea lth  departm en ts in 
ac co rd an c e  w ith predeterm ined  p o lic ie s  and te ch ­
n iq u e s . In m alaria  and m urine typhus contro l, the 
tw o m ajor o p e ra tio n a l program s in w hich the  C en­
te r  p a r tic ip a te d , con tro l a c t iv i t ie s  w ere adm in is­
te re d  through “ CDC A c tiv it ie s ”  o rg an iza tio n s  
e s ta b l is h e d  in S ta te  h ea lth  departm en ts under 
the  su p e rv is io n  o f the S ta te  h ea lth  o fficer. In 
g en e ra l, CDC provided  tra in ed  p e rso n n e l, equ ip­
m ent, a s s is ta n c e  in tra in in g  S ta te  and lo c a l op­
e ra tio n a l p e rso n n e l, and labora to ry  d ia g n o stic  
s e rv ic e s . S ta te  and lo c a l a g e n c ie s  p rovided  labor, 
m a te r ia ls , o ffic e  and w arehouse  sp a c e , and in­
c id e n ta l item s. In m alaria  con tro l, the  C e n te r’s  
co n tribu tion  am ounted to abou t 50 p e rc en t of the 
a ggregate c o s t and in typhus con tro l a sm a lle r 
p e rc e n ta g e . Method of f in an c in g  and opera tiona l 
d e ta i l s  varied  from S ta te  to S ta te . In som e S ta te s , 
h o u seh o ld ers  rec e iv in g  re s id u a l sp ray  trea tm en t 
fo r m a la ria  contro l w ere charged  a  fee  to provide 
lo c a l co n trib u tio n s, w hile  in o th e rs  lo c a l b o d ie s  
app rop ria ted  th e  n e c e s ë a ry  funds. O ther opera­
tio n a l contro l program s of a  l e s s  ex ten s iv e  na­
tu re  w ere supported  by the  C en te r through the 
con tribu tion  of p e rso n n e l, s p e c ia liz e d  equip­
m ent, tra in in g  s e rv ic e s ,  an d  labora to ry  d ia g n o stic  
s e rv ic e s .

In a re a s  w here com m unicable d is e a s e  contro l 
a c t iv i t ie s  were not of su ff ic ie n t import to  requ ire  
th e  e s tab lish m e n t o f “ CDC A c tiv it ie s ”  organ­
iz a tio n s  in S tate  h ea lth  departm en ts or w here the  
n a tu re  o f o p era tio n s  d id  not f i t  in to  th e  “ CDC 
A c tiv it ie s ”  p a tte rn , coopera tion  w ith  the  S ta te s  
w as  h an d led  through CDC R e p re se n ta tiv e s  s t a ­

tio n e d  a t P u b lic  H ealth  S erv ice  R eg ional O ffic es . 
D uring the  p a s t  y ea r CDC R e p re se n ta tiv e s  were 
in  m ost o f th e  R eg iona l O ffic e s  th roughout the 
y ea r , bu t in  som e in s ta n c e s  lia iso n  w as m ain­
ta in ed  through the R eg io n a l M edical D irec to r and 
r e q u e s ts  for a s s is ta n c e  to S ta te  h ea lth  depart­
m en ts w ere  hand led  th ro igh  the  A tlan ta  head­
q u a r te rs . CDC R e p re se n ta tiv e s  in R eg ional Of­
f ic e s  prov ide c o n su lta tio n  s e rv ic e s , organize 
and conduct train ing c o u rse s  for S ta te  o pera tiona l 
p e rso n n e l, p ro c e ss  re q u e s ts  by S ta te s  for p a r tic ­
u la r ty p e s  of a s s i s ta n c e s ,  keep  S ta te  and loca l 
h e a lth  a u th o ritie s  a b re a s t o f f a c i l i t ie s  a v a ila b le  
th rough CDC, and conduct su rv ey s  and s tu d ie s  in 
sup p o rt of S ta te  h ea lth  departm en t program s. 
F ig u re  2 show s the lo c a tio n  and boundaries of the 
10 R eg ional O ffic es . S in ce  th e  problem s vary from 
R eg ion  to R e g io n , a c tiv i t ie s  o f CDC R eg ional 
R e p re se n ta tiv e s  vary . In R egion VI, for exam ple, 
ea ch  S ta te  em braced i s  w ith in  the tra d itio n a lly  
m alarious a re a  and m alaria  and typhus contro l 
o p e ra tio n s  a re  ca rried  on through “ CDC A ctiv ­
i t i e s ”  o rgan iza tion  a t the S ta te  le v e l. R eg ion  VII, 
on th e  o ther hand, em b races the  M issouri R iver 
B a s in  w here  e x te n s iv e  w ater developm ent p ro je c ts  
a re  under w ay and w here in v e s tig a tiv e  s tu d ie s  are 
being  m ade o f e n c e p h a lit is  p rob lem s. T h u s , in  
R eg ion  VII p roblem s are  of a  natu re  th a t prom pted 
th e  e s ta b lish m e n t of th e  O ffice of M idw estern 
CDC S e rv ice s  w ith fu n c tio n s  fa r d iffe ren t from 
th o se  of the CDC R e p re se n ta tiv e  in  R eg ion  VI. 
L ik e w ise , b e c a u se  the problem s in com m unicable 
d is e a s e  contro l are d iffe ren t, the CDC R ep re se n t­
a t iv e  in  R eg io n s I and  II a re  d iffe ren t from th o se  
in  R eg ion  VIII. H ow ever, in a l l  R eg io n s  there 
is  n eed  for tra in in g  of p e rso n n e l a t  th e  S ta te  and
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T a b le  1

SUMMARY OF DDT RESIDUAL SPRAY OPERATIONS 
FISCAL YEAR 1950

S ta te
C ounties
Operated

Number 
House Spray 
A p p lica tio n s

Pounds
DDT
Used

Pounds*
Chlordan
Used

Man-Hours Pounds 
DDT Per  
A p p lica tion

Man-Hours
Per
A p p lica tion

Man-Hours 
Per Pound 
DDTCDC Local

%
Local T otal

Al a b a ma 26 7 7 ,9 3 1 7 5, 359t 2 ,5 0 7 6 7 ,6 7 8 3 3 ,135 3 2 .9 100 ,813 0 .9 7 1.29 1 .3 4

A rk a n sa s 48 65, 220** 8 8  , 406 10,288 4 5 ,9 0 2 8 3 ,7 7 2 6 4 .6 129 , 67 4 1 .36 1.99 1.47

F] o r i d a 2 2 40 , 344 6 1 ,2 5 2 0 5 ,7 8 1 42 ,966 8 8 . 1 48 ,747 1. 52 1 . 2 1 0 .8 0

G e o rg ia 34 109,227*** 8 9 ,3 1 0 4 ,4 9 6 24, 165 7 0 ,8 0 3 7 4 .6 9 4 ,9 6 8 0 . 8 2 0 .8 7 1.06

K en tucky 10 5 ,9 8 4 10 ,371 1,790 4, 120 1 5 ,5 2 4 7 9 .0 19 ,644 1 .73 3 .2 8 1.89

L o u i s i a n a 15 38 , 584 4 9 ,2 7 5 0 19, '436 3 9 ,3 3 1 6 6 .9 58,7  67 1. 28 1. 52 1.19

M i s s i s s i p p i 24 109 ,233 138 ,642 5, 366 24, 288 9 7 ,9 1 1 8 0 . 1 122, 199 1.27 1 . 1 2 0 . 8 8

M is s o u r i 12 24 ,029 29 ,8 7 3 0 14 ,683 31 ,828 6 8 .4 4 6 ,5 1 1 1 .2 4 1 .9 4 1 .56

N o r th  C a r o l i n a 34 5 3 ,6 6 4 5 3 ,8 6 4 345 8 ,8 0 9 4 7 ,8 8 4 8 4 . 5 5 6 ,6 9 3 1.00 1 .0 6 1 .0 5

Oklahoma 14 34, 334 41 ,270 0 3 ,8 6 4 34 ,206 8 9 .9 38 ,070 1 . 2 0 1 . 1 1 0 . 9 2

S o u th  C a ro l  i n a 46 171,716 197, 577 337 13,750 184, 546 9 3 . 1 198 ,296 1 .1 5 1 .1 5 1.00

T e n n e s s e e 13 26 ,888 35 ,417  f t 5 ,397 9 ,6 5 1 25 ,880 7 2 .8 35, 531 1 .3 2 1. 32 1.00

T exas 34 8 5 ,3 5 5 75 ,770 0 42, 599 7 7 ,2 9 3 6 4 .5 119 ,892 0 .8 9 1.40 1. 58

Total 332 842, 509 946, 386 30 , 526 2 8 4 ,7 2 6 785 ,0 7 9 7 3 .4 1 ,0 6 9 ,8 0 5 1 . 1 2 1 .2 7 1 .13

' E x p e r i m e n t a l  p r o j e c t s  i n c l u d e d .
• ‘ E x c l u d i n g  1 , 7 6 0  p r e m i s e s  t r e a t e d  w i t h  c h l o r d a n .

• • • E x c l u d i n g  2 , 5 6 0  n o n r e s i d e n t i a l  p r e m i s e s  t r e a t e d  w i t h  c h l o r d a n .
t E x c l u d i n g  1 9 , 2 9 3  l b .  r o s i n - b a s e d  DDT.

H E x c l u d i n g  1 ,  8 54  l b .  me t  h o x  y ch-1 o r



lo c a l le v e ls  an d  CDC R e p re se n ta tiv e s  provide 
a s s is ta n c e  in  tra in in g , in  su rv e y s , by provid ing  
c o n su lta tio n  se rv ic e s ,  an d  by a c tin g  a s  coor­
d in a to rs  in m a tte rs  p e r ta in in g  to com m unicable 
d is e a s e  con tro l.

A n o tic ea b le  developm en t during the year w as a 
cu rta ilm en t of CDC p a r tic ip a tio n  in opera tiona l 
con tro l p rogram s, p a r tic u la rly  in m alaria  contro l 
o p e ra tio n s . F a c to rs  co n trib u tin g  to  th is  develop­
m ent inc lude: (1) in c re a se d  p ro fic ien cy  and cap ac­
ity  o f S ta te  and lo c a l h e a l t h  departm en ts to  
hand le  m a la ria  co n tro l; (2) d e c lin e  in  th e  inc i­
den ce  of m alaria ; (3) cu rta ilm e n t o f CDC funds 
av a ila b le  for o p e ra tio n a l program s; and (4) re ­
d irec tio n  o f C e n te r  a c t iv i t ie s  in  o rder to  g ive 
added  em p h asis  to  r e s e a rc h  and in v e s tig a tiv e  
s tu d ie s ,  p a r tic u la rly  in  the  a re a s  of epidem io­
lo g ic a l in v e s tig a tio n s  and la b o ra to ry  perform ance 
e v a lu a tio n . Thus, w hile  the  C en te r p a rtic ip a te d  
in  o p era tio n a l con tro l program s to a  le s s e r  degree 
during 1950 than  in p rev io u s  y e a rs , i t  con tinued  
to  support S ta te  and  lo c a l h ea lth  departm en ts 
in  the  contro l and p rev en tio n  o f com m unicable 
d is e a s e s  through c o n su lta tio n  s e rv ic e s ,  by ac ­
cum ulating  more inform ation abou t them , and by 
d eve lop ing  more e ffec tiv e  con tro l m easu res  and 
m aking them  a v a ila b le  to  S ta te  and lo ca l a g e n c ie s .

MALARIA AND MOSQUITO CONTROL: F is c a l  
y e a r  1950 w as th e  th ird  of a  p ro jec ted  5—year 
program  to e ra d ic a te  m a la ria  a s  a  pub lic  hea lth  
problem  in the U nited  S ta te s . T he e ra d ica tio n  
program  w as co n ceiv ed  a s  a  coopera tive  en te rp rise  
of the S ta te  h e a lth  d epartm en ts  of the m alarious 
se c tio n  of the country  and of the  Com m unicable 
D is e a s e  C e n t e r ,  and i s  a p ro jec tio n  o f the  
E x ten d ed  M alaria C on tro l Program  inaugura ted  
by the  wartim e ag e n cy , O ffice  of M alaria C ontrol 
in War A reas , and con tinued  by CDC.

In th e  m alaria  e ra d ic a tio n  program , a s  in the 
ex tended  program , c h ie f  re lia n c e  h a s  been  upon

su p p re s s io n  of mal a r ia -tra n sm ittin g  m o sq u ito es , 
p rim arily  A n o p h e le s  quadrim acula tus , through 
the  a p p l i c a t i o n  of r e s i d u a l  in s e c t ic id e s ,  
p a rticu la rly  DDT.

A lthough o c c a s io n a l c a s e s  of m alaria  occur in 
o th e r s e c tio n s  of the coun try , 13 so u th e as te rn  
S ta te s  (A labam a, A rk a n sas , F lo rid a , G eorg ia , 
K entucky , L o u is ia n a , M is s is s ip p i , M issouri, North 
C a ro lin a , O klahom a, South C aro lin a , T e n n e sse e , 
and  T e x a s )  c o n s titu te  the m alario u s a re a  of th e  
U nited  S ta te s  and con tro l o p e ra tio n s  have been  
co n c en tra ted  in  th e s e  S ta te s . R e s id u a l sp ray  
o p éra tio n s , under the  ex tended  program , w ere 
p ra c tic e d  on a county-w ide b a s is  in acco rdance  
w ith  a  m alaria  p rev a len c e  form ula d ev ised  from 
m o rta lity  and m orbidity  d a ta , and through epidem ­
io lo g ic a l and en tom olog ia l su rv e y s . D uring the  
p a s t  yea r, and to som e e x te n t p rev io u sly , con tro l 
e ffo rts  have been  d ire c te d  tow ard known or s u s ­
p e c te d  fo c i of m alaria  ra th e r  than  on a  county- 
w ide b a s is .  T h is  change from county-w ide to 
s e le c tiv e  sp ray in g  w as  d ic ta te d  by budget lim i­
ta tio n s  and b ec au se  of a  d ec lin e  in  repo rted  m ala­
r ia  perm itted  coverage of the  endem ic a re a  w ithout 
sa c r if ic in g  e f fe c tiv e n e s s .

T a b le  1 sum m arizes con tro l o p era tio n s  in  the 
13 so u th e a s te rn  S ta te s  during  the f is c a l  y ea r  1950 
and ta b le  2 p re s e n ts  a  co n d en sed  summary of 
o p e r a t i o n s  in  the sam e S ta te s  for the  period  
1946-49. As in d ic a te d  (tab le  1) re s id u a l sp ray ing  
w as  ca rried  on in  332 c o u n t i e s  in 1950, and 
( ta b le  2) in  361 co u n tie s  in 1949, 360 co u n ties  in 
1948, 297 co u n ties  in 1947, and 274 co u n ties  in 
1946. Spray a p p l i c a t i o n s  during  1950 to ta le d  
842 ,509, a  co n s id e rab le  d e c lin e  from 1949 (tab le  2). 
H ow ever, more a tten tio n  w as given to n o n res id e n ce  
trea tm en t in  1950 and s in c e  sp ray in g  w as on a 
s e le c tiv e  ra th e r than  a  county-w ide b a s is ,  o v er-a ll 
contro l r e s u l t s  w ere n o t m a te ria lly  reduced . C h lo r­
dan w a s  u se d  in  6 S ta te s  in co n n ectio n  w ith the

T a b le  2

CONDENSED SUMMARY OF DDT RESIDUAL SPRAY OPERATIONS 
IN 13 S0UTHEASTERN STATES

1 9 4 6 -1 9 4 9

FY Year
C ounties
Operated

Number 
House Spray 
Appl ic a t  ion s

Pounds
DDT
Used

Man-hours
Expended

Pounds . 
DDT P er  
A p p lica tio n

Man-hours
Per
A p p lica tion

M an-hours 
P er  Pound  
DDT

1946 274 1 ,061 ,806 721,655 1 ,104 ,172 0 .68 1.04 1 .53
1947 297 1 ,2 7 7 ,9 8 9 1 ,046 ,000 2 ,0 7 0 ,3 4 2 0 .82 1 .6 2 1 .8 9
1948 360 1 ,3 6 3 ,7 9 9 1 ,405 ,813 1 ,861 ,370 1.03 1.36 1.32
1949 361 1 ,055 ,503 1 ,262 ,283 1 ,434 ,084 1.20 1.36 1.14
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In m ost o p e ra tio n a l S ta t e s  sp ray  m a te r ia ls  are form ulated  at the S ta te  le v e l  in  a  cen tra lly  
lo c a te d  w areh o u se . A bove i s  the G reenw ood, M is s . ,  D D T and ch lord an  m ixin g  p lan t w hich 
p re p a re s  co n ce n tra te s  for a ll M is s i s s ip p i  sp ra y  p ro je c ts *

reg u la r  DDT spray  o p era tio n s  and a lso  in ce rta in  
in s ta n c e s  in  o ther a re as  w here D D T -res is tan t house 
f l ie s  w ere encoun tered . C hlordan w as u se d  p ri­
m arily  a s  an outdoor sp ray , but in som e in s ta n c e s  
w a s  a p p lied  in p o rtions of k itc h en s  and p o rch es .

Spray o p era tio n s  in each  of the 13 S ta te s  w ere 
ad m in iste red  through “ CDC A c tiv itie s ”  o rgan i­
z a tio n s  e s ta b l is h e d  by and under the ju risd ic tio n  
of the S ta te  h ea lth  o fficer and supported  jo in tly  by 
CDC and the  co o p e ra tin g  S ta te  and lo c a l u n its . 
F ig u re  3 show s the  ra tio  of F e d e ra l co n tribu tions 
to S ta te  and lo c a l co n trib u tio n s  for the period
1947-50. A s in d ic a te d , F e d e ra l funds acco u n ted  
for 76 p ercen t of the to ta l c o s t  in 1947, w hereas 
in  1950 the ra tio  w as F e d e ra l funds 52  p e rc en t 
and S ta te  and lo c a l 48 p e rc en t. I t i s  in te re s tin g  
to  n o te  th a t  the S ta te  and lo c a l con tribu tion  h a s  
in c re a se d  a s  F ed e ra l con tribu tion  h a s  d ec lin ed  so  
a s  to  m ain ta in  a  to ta l budget su f f ic ie n t to  sup ­
p o rt e ffec tiv e  o p e ra tio n s . T h is  developm en t i s  in 
k eep in g  w ith  the b a s ic  co n cep t w hich  e n v is io n s  
the  ro le  of CDC a s  one of h e lp in g  S ta te  and lo c a l 
u n its  develop  the  ca p a c ity  and com petence to 
cope w ith com m unicable d is e a s e  p roblem s, and 
then  gradually  w ithdraw ing  from o p era tio n a l pro­
gram s as  the S ta te s  are  ab le  to  carry  on a lo n e .

E p id em io lo g ica l rep o r ts  in d ic a te  th a t m a la ria  
tran sm iss io n  w ith in  the con tro l a re a  during  1950 
w a s  n eg lig ib le  in  h is to r ic a lly  hyperendem ic a re a s ,

and the m a la ria  a p p ra isa l program* sp o n so red  by 
CDC produced su b s ta n tia l ev id en ce  th a t curren tly  
m a la ria  is  g ro ss ly  overreported  and th a t primary 
m a la ria  is  rare  in the U nited  S ta te s  today .

E n tom olog ica l E v a lu a tio n : S ince m a la r ia  contro l 
e ffo rts  h av e  been d ire c te d  s p e c if ic a lly  a g a in s t 
m a la ria -tran sm ittin g  m o sq u ito es  w hich en ter h o u se s  
o ccup ied  by hum ans, e f fe c tiv e n e s s  of contro l o p era­
tio n s  i s  m easured  by th e  e x ten t to w hich h o u se s  
in  the contro l a rea  a re  k e p t free  of m a la ria l m os­
q u ito es . In p ra c tic e , m easurem ent of e ffe c tiv e n e ss  
i s  by in sp e c tio n  of random ly s e le c te d  sp ray e d  and 
unsp rayed  h o u se s  to  determ ine th e  p re se n c e  or 
a b s e n c e  of A. quadrim acula tus, the  p rin c ip a l 
m a la ria -tra n sm ittin g  m osquito  in  the contro l a rea . 
T h u s , ta b le  3 show s by y ea rs  and m onths a fte r 
trea tm en t the r e s u l ts  of en tom olog ical ev a lu a tio n  
of contro l o p era tio n s in  13 so u th e a s te rn  S ta te s  for 
the  4 -y ea r period  1946-49. As in d ic a te d , the per­
cen tag e  of sprayed  h o u se s  m a i n t a i n e d  free of 
A ■ quadrim aculatus  w as 99 in  1946, 98 .8  in 1947,
9 7 .2  in 1948, and 98 .9  in  1949, w h ereas  p e rc en ta g e  
for un sp ray ed  h o u se s  w as 87 .3  in  1946 , 72 in  
1947, 83 .3  in 1948, and  91 .2  in 1949. I t  i s  in te r­
e s tin g  to  ob serv e  th a t although  contro l w as s lig h tly  
m ore e ffec tiv e  1 month a f te r  sp ray in g , th e  in d ic a ted  
con tro l 5 m onths a f te r  sp ra y in g  w as very s a t i s -

* S e e  m a l a r i a  a p p r a i s a l ,  p a g e  3 0 .
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fac to ry . T ab le  4 p re s e n ts  a  co n d en sed  summary o f 
ev a lu a tio n  d a ta  for th e  sam e period  show ing  by 
y e a rs  the  ra tio  of the  number of sp ray ed  and un­
sp rayed  h o u se s  in  w hich A. quadrim aculatus  w ere 
found to the  to ta l num ber of sp rayed  and unsprayed  
h o u se s . C om parison of p e rc e n ta g e s  of sp rayed  
h o u se s  m ain ta ined  free  o f A • quadrim aculatus  for 
the  1946-49 period show s a  sm a ll but s ig n if ic a n t

d iffe ren ce  from y ea r to y ea r . A l ik e  com parison 
show s a  more m arked v a ria tio n  w ith  r e s p e c t  to un­
sp ray ed  h o u se s . T he la t te r  i s  b e liev ed  to  re f le c t 
th e  annual v a ria tio n  w hich o ccu rred  in m osquito  
abundance in th e  so u th e a s te rn  S ta te s  during  the 
period  covered . I t  i s  in d ic a te d , for exam ple , th a t 
in  1947, w hen only 72 p e rc e n t of u nsp rayed  h o u se s  
w ere  fre e  of A. quadrim acula tus , th e  m osquito  
abundance w as co n sid erab ly  la rg e r than in  1949 
when 91.2  p e rcen t of unsprayed  h o u se s  w ere free 
of A . quadrim acula tus. T h e  m agnitude of th is  
v a r ia tio n  may be shown more d ram a tica lly  by com­
paring  the annual ra t io s  of the  number of u nsp rayed  
h o u se s  in sp e c ted  in  w hich m osq u ito es  w ere found 
to  th e  to ta l num ber of unsprayed  h o u se s  in sp e c ted . 
T h e se  ra tio s , a s  show n, a re : 1949, 1:11; 1948, 
1:6; 1947, 1:4; and 1946, 1:8. T h u s  in  1947, when
m osqu itoes  w ere  co n s id e red  to h av e  been  m ost 
abundan t, th ey  w ere found in  1 h o u se  in every 4 
in sp e c te d  w h ile  in 1949, w hen m o sq u ito es  w ere 
much l e s s  num erous, they  w ere found in 1 h o u se  in 
every  11 in sp e c ted . D eterm ined ra t io s  for sp ray ed  
h o u se s  for the  sam e period  show by com parison the 
high degree of con tro l re a liz e d  through the  re s id u a l 
sp ray  program. T h e se  ra tio s  a re : 1949, 1:91; 1948, 
1:36; 1947, 1:80; and 1946, 1:100. T h e  1948 ra tio  
of 1:36 is  c lea rly  ou t o f lin e  and so  i s  the  ca lc u ­
la te d  p e rc en ta g e  of contro l (83 .2  p ercen t)  for th a t 
y e a r . T h is  d ev ia tio n  probably is  a s s o c ia te d  w ith 
th e  fa c t th a t  in 1948 a  ce rta in  am ount of d ifficu lty  
w as ex p e rien ced  through the u se  of sub stan d ard  
sp ray  fo rm ulations in som e p a r ts  o f the  contro l 
a re a .

On the b a s is  of ev a lu a tio n  d a ta , i t  i s  co n s id ered

T a b le  3
SUMMARY OF ENTOMOLOGICAL EVALUATION OF RESIDUAL SPRAY 

PROGRAM IN 13 SOUTHEASTERN STATES, 1 9 4 6 -1 9 4 9 , BASED ON 
5 1 ,8 7 8  INSPECTIONS OF SPRAYED AND UNSPRAYED HOUSES

SPRAYED HOUSES
Months A fter Nunfcer o f Houses Inspected P ercentage o f  Houses Free

Spraying o f  "A Quad.” in p. m.

1946 1947 1948 1919 T ota l 1946 1947 1948 1949

0 ,1 6 ,018 1,546 699 1,069 9,332 99.2 99 .2 96 .9 9 9 .6

1-2 6 ,739 2,690 1,354 1,999 12,782 99 .0 98.5 98 .2 98 .8

2-3 5 ,321 2,538 2,093 2 ,583 12,535 99.1 98.7 98 .2 98.7

3-4 2 ,974 1,578 2 ,102 1,977 8 ,631 98.7 98.7 9 7 .3 98 .8

4-5 899 442 1,231 885 3,457 98.2 98 .9 94 .6 9 9 .1

T o ta l 21,951 8,794 7 ,4 7 9 8 ,513 46,737 99 .0 98 .8 97 .2 98 .9

UNSPRAYED HOUSES
1,639 1,170 1,021 1 ,311 5 ,141 87.3 7 2 .0 8 3 .3 9 1 .2

Courtesy of the David J. Sencer CDC Museum



T a b l e  4

CONDENSED SUMMARY OF ENTOMOLOGICAL EVALUATION OF 
RESIDUAL SPRAY PROGRAM, 1 9 4 6 -1949

Sprayed (4 6 ,7 3 7  In sp ec tio n s) 1946 1947 1948 1949
Average
1946-49

P e r c e n t a g e  o f  H o u ses  F re e  o f  
A. quadr i macul at us 9 9 .0 9 8 .8 9 7 .2 9 8 .9 9 8 .7

R a t i o  o f :  No. H o u ses  w i t h  
A. quadr i macul a t us  t o  No . 

H ouses  I n s p e c t e d 1 : 1 0 0 1 :8 0 1 :36 1 :9 1 1 :7 4

llnsprayed (5 ,1 4 1  in sp e c t io n s )
P e r c e n t a g e  o f  H ouses  F r e e  o f  

A. quadr i macul at us 8 7 . 3 7 2 . 0 8 3 .  3 9 1 . 2 8 4 .0

R a t i o  o f :  No. H ouses  w i th  
A. quadr i macul at us  t o  No. 
Houses I n s p e c t e d

1 : 8 1 : 4 1 : 6 1 : 1 1 1 : 6

In d ica ted  Percentage o f  
Control 9 2 .1 9 5 .7 8 3 .2 8 8 .5 9 1 .9

a  re a so n a b le  co n c lu sio n  th a t  the  program of sup ­
p re ss in g  m a la ria -tran sm ittin g  m osq u ito es  through 
re s id u a l sp ray in g  w as e ffec tiv e  in the 13 sou th ­
e a s te rn  S ta te s  during  th e  period 1946-49. And 
although  adm itted ly  m alaria  c a s e  rep o rtin g  w a s  
fau lty  during the period and ch an g es in  the rep o rt­
ing  sy stem  w ere in troduced  by some of the  S ta te s ,  
a ll ev idence  in d ic a te s  th a t a  c o n s id e rab le  degree 
o f m a la ria  con tro l a tten d ed  the contro l of m a laria l 
m osqu itoes. Indeed , the m a la ria  ap p ra isa l program *, 
n o t y e t  op era tiv e  in a l l  of the  13 S ta te s , in d ic a te s  
th a t m alaria  i s  n e a r  ex tin c tio n  in  a re a s  th a t formerly 
w ere hyperendem ic.

Water Im poundm ents: T he proper co n stru c tio n  
and m anagem ent o f w a te r  im poundm ents, rang ing  
in s iz e  from p riv a te  ponds to  m ajor d ev e lo p m en ts , 
e n te rs  in to  e ffec tiv e  contro l of m a la ria  and other 
m osquito-borne d is e a s e s ,  s in c e  im properly d es ig n ed  
and opera ted  w ater im poundm ents prom ote m osquito  
b reed in g . T h e  C e n te r, in cooperation  w ith  S ta te  
h ea lth  departm en ts, c o lla b o ra te s  w ith  the D epart­
m ent of the  Army C orps of E n g in e e rs  by provid ing  
gu idance and te c h n ic a l c o n su lta tiv e  s e rv ic e s  de­
s ig n e d  to m inim ize m osquito  production  a s so c ia te d  
w ith im poundm ents. A t the  re q u e s t  of th e  C orps of 
E n g in e e rs , su rv ey s  and rep o rts  w ere m ade on 19 
p ro je c ts  lo c a te d  in  15 S ta te s  during f is c a l  yea r 
1950.

A s s is ta n c e  w as  ren d e red  th e  A labam a S ta te

•  S e e  m a l a r i a  a p p r a i s a l ,  p a g e  3 0 .

H ealth  D epartm ent in  the p rep a ra tio n  o f  a  film ­
s tr ip  e n title d  “ C o n s tru c tin g  a  Farm  P o n d ."  T h is  
f ilm strip  p re s e n ts  b a s ic  m osquito  contro l m eas­
u res  w hich shou ld  be inco rpo rated  in to  the  d es ig n , 
co n s tru c tio n , and p la n s  for m anagem ent of sm all 
ponds.

A su rvey  of le g is la tio n  b ea rin g  on pub lic  h ea lth  
a s p e c ts  of w ater im poundm ents rev e a le d  th a t  in 
m ost in s ta n c e s  ju s t if ic a tio n  fo r su c h  le g is la tio n  
i s  b a se d  a lm ost ex c lu s iv e ly  on m alaria  p reven tion . 
In view  of th e  d ec reas in g  in c id en ce  of m a la ria  and 
the  in c re a s in g  p o s s ib ility  th a t m osqu itoes  a re  v ec­
to rs  of o ther d is e a s e s  of prim e pub lic  h ea lth  impor­
ta n c e , th e  C e n te r  du ring  1950 recom m ended to  
S ta te s  th a t le g is la tio n  regard ing  w ate r impound­
m ents be re v ise d  to  p la c e  em p h asis  on “ sa fe ­
guarding pub lic  h e a lth ”  ra th e r than ju s t  on m a laria . 
South C aro lin a  and V irg in ia  am ended th e ir  law s by 
su b s titu tin g  th is  broader concep t.

I R R I G A T I O N  M O S Q U I T O  P R O B L E M S :  D uring the 
f is c a l  y ea r  the  P u b lic  H ea lth  S erv ice  an d  the  
B ureau  o f R eclam ation  en tered  in to  an ag reem ent 
w hereby the  two ag e n c ie s  co o p e ra te  to  th e  end th a t 
proper s te p s  a re  taken  to  in c o rp o ra te  h e a lth  s a fe ­
guards in to  the co n stru c tio n  and operation  of irri­
gation  p ro je c ts . T h is  i s  of p a r tic u la r  im portance 
in .S ta te s  w est o f th e  M iss iss ip p i R iv er w here ex­
te n s iv e  irrig a tio n  p ro je c ts  a re  under way and w here 
e n c e p h a lit is , su sp e c te d  of b e in g  sp re a d  by C ulex  
ta rsa lis  m o sq u ito es , is  endem ic.

Through th e  office of M idw estern CDC S erv ices
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P r o p e r  c o n s t r u c t i o n  a n d  m a n a g e m e n t  o f  w a t e r  i m p o u n d m e n t s  i n c l u d e s  t h e  m a i n t e n a n c e  o f  a c l e a n  s h o r e l i n e  
a s  s h o w n  a b o v e .  I f  t h i s  i s  d o n e ,  wa v e  a c t i o n  w i l l  l e s s e n  m o s q u i t o  b r e e d i n g b y  c r a n d i n g  m o s q u i t o  l a r v a e  
o r  w a s h i n g  t h e m  i n t o  d e e p  w a t e r  w h e r e  f i s h  c a h  d e s t r o y  t h e m .

in  K an sa s  C ity , K an s ., p re irrig a tio n  su rv ey s  and 
s tu d ie s  in it ia te d  in  1949 w ere con tinued . T he 
reduction  of m osquito  b reed ing  a s s o c ia te d  w ith  
irrig a tio n  p ro je c ts  is  rec o g n ize d  a s  a  m ajor prob­
lem requ iring  the cooperation  - of a ll ag e n c ie s  con­
cerned  w ith w ater developm ent program s, in c lu d in g  
the B ureau  of R ec lam a tio n , C o rp s of E n g in e e rs , 
S o il C on serv a tio n  S erv ice , F is h  and W ildlife Ser­
v ic e , P u b lic  H ea lth  S e rv ice , S ta te  and lo c a l h ea lth  
a g e n c ie s , S ta te  w ater con tro l com m issions, and 
county  ag ric u ltu ra l a g e n ts . M ultiple cooperation  
a lready  e x is ts  in c o n s id e rab le  deg ree  and  p ro g ress  
i s  being  made in red u c in g  the h azard  of m osquito- 
borne d is e a s e s .

I N S E C T  AND P E S T  C O N T R O L  A B A T E M E N T  
S T U D I E S :  In view  of the  num erous re q u e s ts  from 
S ta te s  for inform ation on en a b lin g  law s and in se c t 
aba tem en t d is t r ic ts ,  an e x te n s iv e  study  w as made 
of e x is tin g  S ta te  law s w hich e s ta b l is h  th e  pro­
cedure for c re a tin g  and opera ting  aba tem en t d is ­
t r ic ts .  A d e ta ile d  rev iew  of su c h  le g is la t io n  re ­
v ea led  (1) a g en e ra l la ck  o f uniform ity  in the 
con ten t of the v a rio u s  la w s , and  (2) freq u en t om is­
sion in the s ta tu te s  of ce rta in  pow ers or provisions 
which are  u su a lly  co n s id ered  to  be e s s e n t ia l  fea­
tu re s . T h is  s tu d y  a ls o  rev e a le d  th a t th e  m ajority 
of law s lim it aba tem ent to  m osqu itoes; w h ereas

la w s  a re  g en e ra lly  more ad a p ta b le  when they  
au th o rize  the  con tro l o f ad d itio n a l p e s ts ,  su c h  a s  
f l ie s ,  t ic k s , r a ts ,  and o ther verm in w hich  a ffe c t 
th e  pub lic  h e a lth . B a sed  on th is  s tu d y , the C enter 
p repared  a  p ap e r w hich enum erated  p ro v is io n s  th a t 
sh o u ld , in i t s  op in ion , be co n s id ered  in d ev e lo p in g  
le g is la tio n  on in s e c t  and p e s t  co n tro l d is t r ic ts .  
I t  i s  v isu a liz e d  th a t th is  guide w ill be u se fu l to  
S ta te s  in te re s te d  in form ulating  aba tem en t le g is ­
la tio n  or m odifying e x is tin g  s ta tu te s .

Concurrent F ly  Control: While d es ig n ed  for con­
tro llin g  m a la ria l m o sq u ito es , th e  re s id u a l spray  
program  h a s  y ie ld e d  a  h igh  deg ree  of fly contro l 
from i t s  in c ep tio n , a  fac to r w hich h a s  been impor­
ta n t in m ain ta in in g  fav o rab le  p u b lic  in te re s t  in  
the program . T h is , in p a r t  a t le a s t ,  a c co u n ts  for 
the in troduction  of s tic k in g  a g e n ts  to  ex tend  the 
life  o f the re s id u a l in  ou tdoor a re a s , for exp an sio n  
of spray  co verage  to in c lu d e  en tire  p rem ises , and 
for experim en tal ap p lica tio n  of new er in s e c t ic id e s  
in  a re a s  in fe s te d  w ith  D D T -re s is ta n t f l ie s .  D uring 
th e  p a s t  y e a r , for exam ple, ch lordan  w as u se d  for 
sp o t sp ray in g  in  som e in s ta n c e s  in  a ttem p ts  to  
im prove th e  le v e l of fly  co n tro l. H ow ever, th e  
re s id u a l spray  program i s  o p era ted  a s  a  m a la ria  
con tro l m easu re , and a lthough  fly  con tro l co n tin u es  
to be an im portan t by-product i t  h a s  n o t been a s
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RESIDUAL SPRAY PROGRAM 
SUMMARY OF INSIDE HOUSE FLY COUNTS

T a b l e  5

D en sity  Group

Average P recentages o f  
In sp e c tio n s  by F ly  D ensity  
Groups 0-5  Months a fte r  
Spraying, 1948 and 1949*

0
F l i e s

1-10
F l i e s

11-50
F l i e s

51-100
F l i e s

Over
100
F l i e s

SPRAYED HOUSES 
1948 25 55 17 2 1

1949 13 47 32 5 3

UNSWAYED HOUSES 
1948 13 42 31 7 7
1949 9 31 38 13 9

• J u n e  1 t o  O c t o b e r  31

pronounced in re c e n t y e a rs  a s  in the in it ia l period .
T a b le  5 sum m arizes a v a ila b le  inform ation on the 

e f fe c t of the  m a la ria  con tro l spray  program  in re­
ducing  fly co u n ts  in s id e  of h o u se s  during  the  y e a rs  
1948 and 1949. T w en ty -five  p e rc en t o f sp ray ed  
h o u se s  in sp e c te d  in  1948 w ere free  of f l ie s  during 
th e  period  0-5 m onths a f te r  sp ray ing . In 1949, 
13 p e rc en t o f sp ray ed  h o u se s  w ere free  of f l ie s .  
T h ir tee n  p e rc e n t o f un sp ray ed  h o u se s  in sp e c te d  
in  1948 w ere free  of f l ie s  w hile  on ly  9 p e rc e n t of 
th o se  in sp e c ted  in  1949 w ere w ithou t f l ie s .  T h is  
w ould seem  to in d ic a te  th a t the o v e rfa ll fly popu­
la tio n  w as h igher in 1919 than in 1948, a  con­
c lu s io n  supported  by o th e r d a ta  in  ta b le  5 w hich 
show s a  low er p e rc e n ta g e  of in sp e c te d  h o u s e s  in 
the 51-100 and 100 + fly  d en s ity  groups in 1948 
than in 1949 in  both  sp rayed  and unsprayed  h o u se s . 
In 1949, 3 p e rc en t o f sp ray e d  h o u se s  in sp e c te d  
h ad  100 or more f l ie s  com pared  w ith 1 p e rc e n t in 
1948, and for u n sp ray e d  h o u se s  the  p e rc en ta g e  
w as  9 in  1949 and 7 in  1948. In sh o rt, the re s id u a l 
sp ray  program  h a s  y ie ld e d  a p p re c ia b le  fly  contro l 
though i t  canno t be c o n s id e red  a  s a tis fa c to ry  fly  
con tro l m easu re .

MURINE TYPHUS: T h e  d e c lin e  in  th e  num ber 
of reported  c a s e s  of human ty p h u s , w hich began in 
1945 w ith  th e  in it ia t io n  of in te n s iv e  contro l opera­
tio n s  in  the m ore endem ic a re a s , con tinued  during
1950. R e p o rts  for the f i r s t  11 motaths of the ca lendar 
y ea r l i s t  638 c a se s  com pared w ith  913 fo r the sam e 
period  in  1949. H ow ever, the  in fec tio n  co n tin u es

to e x is t  among r a ts  throughout the  a re a s  where 
human c a s e s  w ere w id esp read  and, s in c e  r a t s  are 
the p rin c ip a l re se rv o ir  of the d is e a s e ,  typhus re­
m ains a  m ajor pub lic  h ea lth  problem  w herever the 
ra t popu la tion  is  h igh.

Inasm uch a s  i t  h a s  been d em onstra ted  th a t the 
m o st e ffec tiv e  approach to  typhus contro l i s  sup­
p re s s io n  of r a t  e c to p a ra s ite s ,  p a r tic u la rly  the 
o r ie n ta l ra t f le a  (X e n o p sy lla  cheop is), p r in c ip a l 
v ec to r  of the  d is e a s e ,  contro l a c t iv i t ie s  supported  
jo in tly  by CDC and cooperating  S ta te s  have in ­
c luded  (1) DDT d u s tin g  of ra t ru n s , burrow s, and 
harb o rag es to red u ce  fle a  in fe s ta tio n  am ong ra ts ;
(2) a n tira t s a n ita tio n  to s ta rv e  and d is p e rs e  ra t 
p o p u la tio n s  by m aking i t  more d if f ic u lt  fo r them  
to  ob ta in  food and harborage; (3) r a t  red u c tio n  
through p o iso n in g , trapp ing , and g a s s in g  to  reduce 
th e  o v er-a ll ra t popu la tion ; and (4) ra tp ro o fin g  of 
b u ild in g s to  keep  r a ts  away from the norm al human 
environm ent and to  ex c lu d e  r a ts  from food an d  
sh e lte r .

B ubonic p la g u e , more dead ly  than murine typhus 
but much l e s s  p rev a len t in the U nited  S ta te s ,  a lso  
i s  a s so c ia te d  w ith r a ts  and th e ir  e c to p a ra s ite s ,  
aga in  prim arily  the o r ie n ta l ra t f lea . T h u s typhus 
con tro l a c tiv i t ie s ,  p a rticu la rly  in a re a s  ad ja c e n t 
to  foci of p lague , in su re  p ro tec tio n  a g a in s t  the  
sp read  of p lague by le s s e n in g  th e  lik e lih o o d  of it 
being  tran sm itted  from w ild  ro d e n ts , p rin c ip a l 
re se rv o ir  of the d is e a s e  in  th is  country , to dom es­
tic  r a ts  and th en ce  to  hum ans.

A s in d ic a ted  in tab le  6 , co o p era tiv e  typhus con­
tro l o p era tio n s  are  co n c en tra ted  in  11 so u th ern  
S ta te s  w hich em brace th e  commonly co n s id e red  
endem ic p art of th e  U n ited  S ta te s . A condensed  
summary of o p era tio n s in  the sam e 11 S ta te s  during 
th e  period 1946-49 is  p re se n ted  in ta b le  7. C ontrol 
o p e ra tio n s  in e a c h  in s ta n c e  ( f is c a l  y ea r  1950 
and 1946-49) encom passed  DDT d u stin g , ra tproofing , 

harborage rem oval, r a t  red u c tio n , and a n t ira t sa n i­
ta tio n . D uring the e a r lie r  y e a rs  of th e  program , DDT 
d u s tin g  w as p ra c tic e d  on a  county-w ide b a s is  in 
th o se  co u n tie s  of high typhus in c id en c e  a s  m easured  
by m orbidity and m orta lity  d a ta . C o u n ties  qualify ing  
for contro l under the s ta n d a rd  form ula w ere d e s ig ­
n a ted  “ preapproved c o u n tie s”  and e l ig ib le  fo r CDC 
aid  in ty p h u s control o p e ra tio n s . T h e  b a s ic  form ula 
rem ains o p era tiv e , but in  re c e n t y e a rs  DDT d u stin g  
h a s  been  p ra c tic e d  more on a  s e le c tiv e  than  on a 
county-w ide b a s is .  In th is  approach , con tro l e ffo rts  
a re  d ire c te d  tow ard known or su sp e c te d  fo c i of 
in fec tio n  and e ffec tiv e  o v er-a ll con tro l is  o b ta in ed
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SUMMARY OF TYPHUS CONTROL ACTIVITIES IN 11 SOUTHERN STATES 

FISCAL YEAR 1950

T a b l e  6

E cto p a ra site  C ontrol 
(DDT D usting) R atproofing Rat R eduction

Su p erv ision , Education  
T raining, E valuation

Man-Hours
A ll

STATE C ounties P rem ises P ro jec ts No. o f Poison B ait* P oison  Water* Man-Hours Expended
A c tiv i t ie s* *

Report ing Dusted* Report ing E stab lish m en ts No. Prem ises No. Prem ises CDC Other CDC Other

Alabama 9 95,559 - - 64,753 14,658 7,962 3,694 18,054 65,646

Arkansas - - 3 143 6,150 - 2,168 - 4 ,434 14,222

F lor id a 15 46,322 4 457 8,177 2 ,436 13,260 8 ,241 27,330 61,309

Georgia 31 72,158 7 299 77,400 3,681 38,783 3,428 56,719 97,326

L ouisiana 4 23,271 2 156 2,508 1,375 6,868 5,172 16,468 17,740

M is s is s ip p i 10 19,746 - - 82,934 6 ,163 15,779 2,155 19,971 32,742

North C arolina 8 27,257 6 619 33,082 1,328 5,209 3,335 13,288 41,625

South C arolina 5 1,518 5 324 46 347 12,281 1,129 17,553 11,052

Tennessee 1 4,128 4 532 1,054 - 1,626 1,420 11,236 28,069

Texas 13 26,457 8 1,043 407 14,513 34,993 4 ,156 69,759 82,650

V irg in ia 2 2,964 1 213 216 2 ,897 6,768 3,713 6,768 5,254

T otal 98 319,382 40 3 ,786 279,727 47 ,398 143,716 39,443 261,580 457,635

• A v e r a g e  p o u n d s  DDT p e r  p r e m i s e s  3 . 3 ;  p o i s o n  b a i t  0 . 8  l b .  p e r  p r e m i s e s ;  a n d  p o i s o n  w a t e r  1 . 1  p t . p e r  p r e m i s e s ,  
• • i n c l u d e  i n s p e c t i o n s  a n d  s u r v e y s  p e r t a i n i n g  t o  g a r b a g e  s t o r a g e ,  c o l l e c t i o n ,  a nd  d i s p o s a l ;  o t h e r  s a n i t a t i o n  a c ­

t i v i t i e s ;  a n d  m a i n t e n a n c e  o f  r a t p r o o f i n g .



One  o f  t h e  m o s t  e f f e c t i v e  r a t  c o n t r o l  m e a s u r e s  i s  
b o r a g e s ,  p r o p e r  o n - t h e - p r e m i  s e s s t o r a g e  o f  g a r b a g e ,  
d i s p o s a l  p r o c e d u r e s .

w ith in  reduced  budget lim its . A n tira t sa n ita tio n  
m e asu res  have  been s tr e s s e d  in  re c e n t o p era tio n s, 
p a rticu la rly  in connection  w ith  ra tp roo fing .

In g en era l, S ta te  and lo c a l u n its  co n tribu ted  
la b o r, po ison  b a it m a te ria l, o ffice  sp a c e , and in 
some in s ta n c e s  DDT d u s t ,  w h ile  CDC prov ided  
te c h n ic a l p e rso n n e l, s p e c ia liz e d  equipm ent, tra in ­
ing  o p p o rtu n itie s  for S ta te  and lo c a l o p era tio n a l 
p e rso n n e l, and co n su lta tio n  s e rv ic e s .  On the aver­
ag e , S ta te  and lo c a l co n trib u tio n s  am ounted to  
64 p e rc en t of ag g reg a te  m an-hours expended in 
d ire c t typhus co n tro l during  1950. C ontrol opera­
tio n s  in  the  11 cooperating  sou thern  S ta te s  w ere 
adm in istered  through “ CDC A c tiv itie s”  o rgani­
z a tio n s  p a ra lle l w ith  m a la ria  contro l program s. 
CDC R e p re se n ta tiv e s  in P u b lic  H ea lth  S erv ice  
R eg io n a l O ffic es  co llab o ra ted  in the  program , 
p a rticu la rly  in re la tio n  to  tra in in g  and te c h n ic a l 
su p e rv is io n  in th e  f ie ld .

E n to m o lo g ic a l  Evalu ation : S ince  ra t  ec to p a ra ­
s i t e s ,  X. ch eo p is  in p a r tic u la r , and N o so p sy llu s  
fa s c ia tu s  and L e p to p sy lla  s e g n is  in  a  much l e s s

T able 7

Condensed Sunmary o f  Typhus C ontrol O perations 
in  11 Southern S ta t e s  1946-1949

a n t i r a t  s a n i t a t i o n ,  i n c l u d i n g  r e m o v a l  o f  r a t  j j a r -  
, a d e q u a t e  g a r b a g e  c o l l e c t i o n ,  a n d  s a n i t a r y  g a r b a g e

F is c a l  Year
P rem ises
Dusted

P rem ises  
R atproofed

Prem ises
P oisoned

1946 450 ,6 6 7 3 ,9 9 8 115 ,1 1 1

1947 580,067 7 ,3 9 9 278, 362

1948 410 ,067 4, 558 228, 476

1949 374, 465 4 ,2 4 4 2 96 ,9  6  3

deg ree , t r a n s m i t  typhus from ra t  to m an, and 
X. ch eo p is  and probab ly  s e v e ra l o ther s p e c ie s  of 
r a t  e c to p a ra s ite s ,  in c lu d in g  lic e  and m ites  a s  w ell 
a s  f le a s ,  may be in strum en ta l in tran sm ittin g  typhus 
from r a t  to  ra t,  the in c id en ce  of human typhus is  
d irec tly  re la te d  to  the abundance of ra t e c to p a ra ­
s i t e s ,  e sp e c ia lly  X . ch e o p is . T h e  e ffe c tiv e n e ss  of 
typhus contro l e ffo rts , the re fo re , may be ev a lu a ted  
by com paring the  na tu ra l abundance of ra t ec to ­
p a ra s i te s  involved  w ith  th e ir  abundance fo llow ing  
the  ap p lica tio n  of con tro l m e asu res .

T h e  na tu ra l s e a s o n a l abundance o f the  th ree 
common s p e c ie s  of ra t e c to p a ra s ite s  {X. ch eo p is , 
L . se g n is ,  and N. fa sc ia tu s )  in the  11 sou thern  
S ta te s  (1946-49) i s  show n in figure 4 . I t  w ill be 
observed  th a t  X. c h e o p is  i s  four tim es a s  num erous 
a s  the o ther two f le a s ,  L . s e g n is  and N. fa sc ia tu s ,  
tak en  to g e th er, and th a t the re  i s  co n s id erab le  
d ev ia tio n  in th e  s e a so n a l cy c le  of th e  d iffe ren t 
e c to p a ra s ite s .  T h is  s e a so n a l cy c le  of abundance 
i s  of im portance in  the  tim ing of DDT d u s tin g  for 
maximum con tro l. A lso th e re  i s  a  co rre la tio n  of 
tim e of d u s tin g  and duration  of con tro l e ffec tiv e ­
n e s s ,  s in ce  the e ffe c tiv e n e ss  of DDT d e c re a s e s  
w ith  the leng th  of tim e afte r ap p lica tio n  (ta b le  8). 
R e fe ren ce  to  th e  X. ch eo p is  curve in  figu re 4 
show s a  gradual r i s e  of abundance from F eb ruary  
through Ju ly  and a  d ec lin e  from the  peak  to  about 
th e  F eb ruary  le v e l in D ecem ber. D a ta  in  ta b le  8 
show  th a t in  order to  ob ta in  sa tis fa c to ry  contro l 
of X • ch eo p is  over an en tire  12-month p eriod  through 
a  s in g le  ap p lic a tio n , d u s t  shou ld  be ap p lied  during 
the m onths of F eb ruary  through May in c lu s iv e . 
T h a t i s ,  for maximum re s u l t s  over a  maximum period 
of tim e, d u s t shou ld  be ap p lied  before the se a so n a l 
abundance curve p e a k s .

¡¡Courtesy of the David J. Sencer CDC Museum
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A lthough the se a so n a l abundance 
cy c le  in  th e  c a se  of L. segnis  
(figure 4) i s  e a r lie r  than th a t of 
X. cheopis and DDT d u s t d o es  no t 
y ie ld  a s  g rea t a  p e rc en ta g e  of re­
duction  of L. seg n is  a s  of X- cheo­
p is , due to  the re la t iv e ly  sm all 
num ber of L. segn is  only a  s lig h t 
reduction  in abundance y ie ld s  sa tis*  
fac to ry  con tro l. N. fa sc ia tu s  i s  the 
le a s t  num erous of th e  th ree  sp e c ie s  
of r a t  fleaS  invo lved  and i s  quite 
su sc e p tib le  to  DDT d u s t, which 
m eans th a t d u s t  ap p lied  a t  any 
se a so n  y ie ld s  sa tis fa c to ry  contro l 
for a t le a s t  12 m onths.

D a ta  p re se n te d  in  fig u re s  5, 6 , 
and 7 in d ica te  the  e f fe c tiv e n e ss  of 
DDT d u s tin g  in  ty p h u s con tro l in  
th e  11 sou thern  S ta te s  during  the 
period  1946-49.

D uring the  ca len d ar y ea r of 1949,
15,778 r a ts  w ere caugh t a liv e  and 
exam ined for e c to p a ra s ite s .  Over
15,000 of th is  num ber cam e from the 
11 sou thern  S ta te s  in  th e  d irec t 
typhus co n tro l program  a re a , of 
w hich 8,363 w ere taken  from the 
10 p ercen t DDT d u s tin g  a re a  (5 p e r­
ce n t d u s t and 5 p e rc e n t DDT spray  
w ere  u sed  ex perim en ta lly  in som e 
a re a s ) . T a b le  9 show s a  tab u la tio n  
of r a ts  exam ined, by S ta te s  and by q u arte rs . A more 
d e ta ile d  ta b u la tio n  of e c to p a ra s ite  d a ta - from the 
8 ,3 6 3  r a ts  caugh t in th e  10 p e rc en t DDT d u s tin g  
a re a  i s  recorded  in  ta b le  10. T h e  o v er-a ll r e s u l t s  
for the e ig h t m ajor s p e c ie s  o f r a t  e c to p a ra s ite s ,  
a s  w ill be n o ted , w ere: con tro l o f X. cheop is , very 
good during  f ir s t  6 m onths; con tro l o f N. fa sc ia tu s , 
ex c e lle n t during  a ll p e rio d s; con tro l o f L. segnis  
and s tic k tig h t f lea , Echidnophaga gallinacea, and 
the m ites  L iponyssus bacoti and  Echinolaelaps  
echidninus, poor for the f irs t  6 m onths and in s ig ­
n if ic a n t th e reafte r; con tro l o f  th e  m ite  Laelaps  
nutta lli, good during  a ll p e rio d s; and con tro l o f ra t 
lo u se , Polyplax spinulosa  of l i t t l e  or no va lue .

C om parative s tu d ie s  in d ic a te  th a t 5 p e rc en t DDT 
d u s t i s  ab o u t tw o-th ird s a s  e ffe c tiv e  a s  10 p e rc en t, 
in  term s of red u c tio n s  in  p e rcen tag e  of r a ts  in fe s te d  
w ith X. cheopis.

T he o v erfa ll n a tu ra l ra te  o f typhus in fec tio n  in  
r a t s  in  1949 from u ndusted  p rem ises  w as  12.8  per­
cen t com pared w ith  16.7 p e rc en t in 1948, 21 p e rc en t

FIGURE 4

NATURAL SEASONAL ABUNDANCE OF THE THREE COMMON 
SPECIES OF NON STICKTIGHT RAT FLEAS IN THE 
SOUTHERN UNITED STATES. NON DUSTED AREAS.

IN I I  SOUTHERN STATES 1946-19 49.

CDC-ATLANTA, GA

in  1947, and  32 p e rc en t in 1946. E xam ination  of 
r a t  serum s from du sted  a re a s  (10 p e rc en t and 5 
p e rc e n t p ro je c ts )  show  th e  av e rag e  p e rc en ta g e  
p o s it iv e  in  1949 w as 9 p e rc e n t com pared w ith  12.8 
p e rc e n t from undusted  a re a s ,  o r a  red u c tio n  of 
abou t 30 p e rc e n t in  d u s te d  a re a s . T h u s , w hile  
DDT d u s tin g  re d u c e s  typhus am ong r a ts  w ith in  
th e  d u s te d  a re a  the red u c tio n  i s  no t a s  la rge  as  
m ight be ex p e c ted  in  v iew  o f  th e  e x c e l le n t ra t  
f le a  con tro l ob ta ined  through dustings

A com pila tion  of a v a ila b le  d a ta  on the  in c id en ce  
of typhus in  r a ts ,  by c o u n tie s , i s  p re se n te d  in 
figu re  8 . R e fe ren ce  to  th e  map in d ic a te s  th a t  the 
d is trib u tio n  o f typhus in r a ts  i s  fa irly  c lo se ly  
co rre la te d  to  clim atic  fa c to rs ,  n o tab ly  tem peratu re . 
T h ere  i s  a  d e c re a s in g  in fec tio n  ra te , for exam ple, 
northw ard  from the G ulf and no rthw estw ard  from 
th e  South A tla n tic  c o a s ta l reg io n . W est of ce n tra l 
T e x a s ,  w hich i s  an a re a  of low ered w arm -season  
hum idity , a  sharp  red u c tio n  in typhus in r a ts  i s  
n o te d . T h e s e  c lim a tic  fa c to rs ,  tem pera tu re  and

Courtesy of the David J. Sencer CDC Museum



CORRELATION OF TIME OF DUSTING (10% DDT). WITH DURATION AND DEGREE OF 
CONTROL OF THE ORIENTAL RAT FLEA, "X- CHEOPIS, ” DURING THE FIRST 12  

MONTHS AFTER DUSTING IN 11 SOUTHERN STATES, 1 9 4 6 -1949

T a b l e  8

u
S'

D -  M o n t h  d u s t  a p p l i e d  
e  -  E x c e l l e n t  c o n t r o l  
s  -  S a t i s f a c t o r y  c o n t r o l  
u  -  U n s a t i s f a c t o r y  r e s u l t s
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FIGURE 6

SEASONAL DURATION OF CONTROL OF THE RAT FLEA, L . segnis  
BY 10% DDT DUST IN II SOUTHERN STATES 

3-MONTH MOVING AVERAGE. BASED ON 55 ,775  RATS.
1 9 4 6 - 1 9 4 9
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FIGURE 7

SEASONAL DURATION OF CONTROL OF THE RAT FLEA , N. fosciatus 
BY 10% DDT DUST IN II SOUTHERN STATES

3-MONTH MOVING AVERAGE. BASED ON 55 ,775  RATS.

F S A - P H S C D C - A T L A N T A ,  GA. FE B.  1951
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T a b le  9

NUMBER OF RATS CAUGHT ALIVE AND EXAMINED 
JANUARY 1 TO DECEMBER 3 1 , 1949

S t a t e  or  Q uarter
10% DDT 

D u st
5% DDT 

D ust
5% DDT 

Spray Survey T o ta l

G eo rg ia 1 ,0 1 8 4 ,9 2 2 0 0 5 ,9 4 0

Alabama 1 ,317 984 0 0 2 ,3 0 1

F lo r id a 1 ,4 6 9 0 117 0 1 ,5 8 6

T exas 1 ,3 4 6 0 0 244* 1 ,5 9 0

L o u is ia n a 542 469 0 0 1 ,0 1 1

V ir g in ia -920 0 0 44 964
090) M i s s i s s i p p i 613 0 0 0 613
etf
Tf\ N orth  C a r o lin a 530 55 0 12 597
191 
>> South  C a r o lin a 382 11 100 0 493
CO

T e n n e sse e 198 0 0 0 198

A rkansas 28 0 0 0 28

K entucky 0 0 0 309 309

Wyoming 0 0 0 75 75

C o lo ra d o 0 0 0 60** 60

Oklahoma 0 0 0 13 13

05
u January  th ro u g h  March*** 1 ,2 8 5 2 ,3 9 0 72 101 3 ,8 4 8
CÌ A p r il  th rou gh  June*** 1 ,9 2 5 1 ,1 8 3 145 151 3 ,4 0 4
h 05
§ s J u ly  th ro u g h  Septem ber 2 ,5 4 1 1 ,8 1 6 0 175 4 ,5 3 2
Of O ctober th ro u g h  December 2 ,6 1 2 1 ,0 5 2 0 330 3 ,9 9 4

CQ TOTAL 8 ,3 6 3 6 ,4 4 1 217 757 1 5 ,7 7 8

• F r o m  Brown f  i e I d , T e x . ,  P l a g u e  T y p h u s  i n v e s t i g a t i o n  p r o j e c t .
• • F r o m  D e n v e r  p l a g u e  e c o l o g y  i n v e s t i g a t i o n s  p r o j e c t .

• • • F i g u r e s  f o r  t h e  p e r i o d s  J a n u a r y  t h r o u g h  M a r c h  a n d  A p r i l  t h r o u g h  J u n e  d i f f e r  
f r o m  t h o s e  g i v e n  i n  c e r t a i n  p r e v i o u s  r e p o r t s  d u e  t o  t h e  s u b s e q u e n t  r e c e i p t  o f  
a d d i t i o n a l  d a t a ,  . e s p e c i a l l y  f r o m  V i r g i n i a .

hum idity , ten d  to  in flu en ce  th e  abundance of ra t 
e c to p a ra s i te s  and th e re  i s  a  d ire c t co rre la tion  of 
e c to p a ra s ite  abundance  and th e  in c id en ce  of typhus 
in r a ts .

In add ition  to  d ire c t typhus contro l a c t iv i t ie s  in 
11 sou thern  S ta te s ,  du ring  th e  p a s t  y ea r a  program 
of ra t  con tro l w as ca rrie d  on in 15 E a s te rn  and 
W estern c i t ie s  in  co llab o ra tio n  w ith S ta te  and 
lo c a l h ea lth  a g e n c ie s . S urveys, tra in in g  and edu­
ca tio n a l p ro je c ts ,  ra tp roo fing , and a n tira t s a n i­
ta tio n  m e asu res  w ere fea tu re d  in th is  program . 
A c tiv itie s  v aried  in  ex ten t and em phasis  in  differ­
e n t lo c a l i t ie s .  T hey  w ere cen te red  in  the la rg e r 
c i t ie s  and d irec ted  tow ard p revention  of the sp read  
o f ra t-bom e d is e a s e s  in to  new  a re a s  through the  
developm ent of te ch n o lo g ica l inform ation concern­
ing r a t  p o p u la tio n s  and degree  of in fe s ta tio n , and 
tow ard the prom otion of r a t  con tro l program s under 
S ta te  and lo c a l h e a lth  departm en t su p e rv is io n . In 
th e  W estern S ta te s , foci o f p la g u e  e x is t  am ong w ild

ro d en ts  and in a re a s  w here th is  i s  true there a lw ays 
is  the  danger of the in fec tio n  sp rea d in g  to dom estic  
r a ts  and th en ce  to  hum ans. R a t con tro l, e s p e c ia lly  
in  popu la tion  c e n te rs  w here d o m estic  r a ts  may 
come in  c o n tac t w ith  w ild  ro d e n ts , therefo re  i s  the 
s u re s t  and m ost econom ical w ay to  e re c t a  b a rr ie r  
a g a in s t p o te n tia l e p iz o o tic s  o f human p lag u e . 
M oreover, r a t  con tro l o ffe rs  p ro tec tio n  a g a in s t 
other ra t-borne d is e a s e s ,  som e of w hich are  be­
com ing in c re as in g ly  im portan t from th e  s ta n d p o in t 
of pu b lic  h e a lth . R ic k e tts ia lp o x , for exam ple, 
though no t w id esp read , i s  a  rodent-borne (prim arily  
h o u se  m ouse) d is e a s e  th a t re q u ire s  a tten tio n ; and 
th e re  a re  o th e rs . T h u s , ro d en t contro l i s  im portant 
in  p u b lic  h e a lth  a p a r t from ty p h u s  and p la g u e .

In M inneso ta , O klahom a, and New Je rse y , su r­
v e y s  w ere m ade to  determ ine th e  s iz e  of and under­
ly in g  fa c to rs  in d o m estic  ra t and  m ouse problem s. 
C en to - perso n n e l w ere d e ta ile d  to  a s s i s t  in  su rv ey s 
and in  th e  form ulation  of recom m enda tions. In

Courtesy of the David J. Sencer CDC Museum
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ABUNDANCE AND CONTROL BY 10% DDT DUST OF THE IMPORTANT SPECIES OF RAT ECTOPARASITES
IN 11 SOUTHERN STATES 1949

T a b le  10

S p e c ie s limi u s te d D usted 1 Day t o  6 Months D usted More Than 6 Months
o f

E c to p a r a s i t e
ja n -
Mar.

A pr-
June

J u l -
S e p t .

O ct-
D ec. T o ta l

Jan-
Mar.

A pr-
June

J u l -
S e p t .

O ct-
D ec. T o ta l P ercent

Jan-
Mar.

Apr-
June

J u l-
S e p t .

O ct-
D ec. T o ta l Percent

No. R a ts  Examined 618 926 1091 724 3359 168 799 1179 1303 3449 Control 499 200 271 585 1555 Control

X. c h e o p i s 23 21 33 30 27 3
P e r c e n ta g e  o f  ' 
4 9 8

R ats I n f e s te d
7 73 3 20 12 16 12 57

N. f a s c i a t i l a 9 7 * 1 4 1 0 * 0 * 97 * 0 0 * * 95

L. s e g n i s 8 8 2 5 5 0 4 1 8 4 16 13 2 * 15 10 None

E. g a l l i n a c e a 7 6 4 3 5 1 5 4 8 6 None 11 12 3 14 11 None

L.  b a c o t i 13 20 12 9 14 11 13 8 12 11 20 15 28 9 19 17 None

E. e c h i d n i n u s 12 16 13 16 14 2 7 10 10 9 38 15 4 4 19 13 9

L.  n u t t a l l i 12 10 15 24 15 2 3 5 4 4 73 2 1 4 3 3 83

P. s p i n u  t os a 28 27 29 32 29 39 34 32 37 35 None 41 42 19 53 42 None

X,  c h e o p i s 1 .8 2 .0 2 .4 1 .5
Av

2 .0
erage  

* *
Number

0 .1
o f  E c to p a r  
0 .4  0 .2

a s i t e s
0 .2

p er Rat
89

Exam ined  
0 .1  1 .4 0 .6 0 .4 0 .5 76

N. f a s c i a t u s 0 .3 0 .2 * * * * 0 .1 * * 0 * * 0 ** 98 * * 0 0 * * * * 99

L.  s e g n i s 0 .6 0 .3 * * 0 .2 0 .2 0 0 .1 * * 0 .3 0 .1 39 0 .7 * * * * 0 .4 0 .4 None

E.  g a l l i n a c e a 0 .5 1 .3 0 .5 0 .1 0 .6 * * 0 .4 0 .2 0 .5 0 .4 44 0 .8 0 .3 0 .4 2 .4 1 .3 None

L.  b a c o t i 2 .1 4 .1 1 .0 0 .6 2 .0 0 .4 0 .9 1 .0 0 .9 0 .9 54 1 .5 2 .0 0 .4 1 .3 1 .3 36

E, e c h i d n i n u s 0 .6 0 .9 0 .7 1 .0 0 .8 * * 0 .4 0 .5 0 .5 0 .4 44 1 .1 0 .3 0 .3 1 .8 1 .1 None

L. j  n u t t a l l i 0 .9 0 .5 1 .9 3 .0 1 .6 * * * * 0 .5 0 .3 0 .3 83 * * * • 1 .2 0 .1 0 .3 84

P.  s p i n u l o s a 5 .9 2 .4 - 3 .0 1 .6 3 .1 3 .0 2 .8 2 .0 2 . i 2 .5 20 4 .1 3 .7 1 .4 4 .8 3 .8 None

* -  l e a s  t h a n  0 . 5  
**  -  l e s »  t h a n  0 . 0 5



•LEGEND

INCIDENCE OF MURINE TYPHUS FEVER ANTIBODIES IN NORWAY AND ROOF RATS
FIGURE 8

COMPLEMENT FIXATION TITER OF 1:4 OR HIGHER 

TAKEN FROM 1945 THROUGH DECEMBER 1949

FIFTY OR MORE RATS EXAMINED 
NONE FOUND POSITIVE

1 - 9  PERCENT POSITIVE

2 5  +  PERCENT POSITIVE

LESS THAN F IF T Y  RATS EXAMINED 
ONE OR MORE RATS POSITIVE

1 0 -2 4  PERCENT POSITIVE

FEDERAL SECURITY AGENCY PUBLIC HEALTH SERVICE COMMUNICABLE DISEASE CENTER A T LA N T A , GEORGIA DECEMBER 1950



f : ,  &
I I

% lF

W
l h

1 WÊmmmÊÊÊÊÊÊÊÊÎÊÊÊÊÊÊÊiÊÊ0HiÊSÈÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊlÊÊÊÊÊÊÊÊ

When o u tb re a k s  o f  r a b ie s  in  d o g s  o c c u r  m a s s  im m u n iz ation  
o f d o g s  in  th e  a re a  y i e l d s  co n tro l w ith in  a  r e l a t i v e ly  short 
p e r io d . A b o v e r  O ne o f  th e c o o p e ra t iv e  c l in i c s  th e  M em ph is- 
S h e lb y  C o u n ty , T e n n .,  H e a lth  D e p artm en t o p e ra te d  d u rin g  
a m a s s  im m u n izatio n  p ro gram  in  th at a re a . Right: V e te r in a r ia n s  
a s s i s t i n g  in  th e  im m u n iz atio n  o f  d o g s  at a  D e n v e r , C o lo .,  
c l in ic  d u rin g  r a b ie s  e p iz o o t ic  th e re .

I ll in o is , e s p e c ia lly  in  the  C h icago  a rea , s t r e s s  
w as p la ce d  on tra in ing  s a n ita r ia n s  and bu ild ing  
in sp e c to rs . In C olum bus, O hio, a  program of block- 
by-block ra tp roo fing  of b u s in e s s  e s ta b lish m e n ts  
w as begun. T ra in in g  o p p o rtu n ities  w ere afforded 
47 Ohio s a n ita r ia n s , m ost of them in the Colum bus 
a r e a .R a t  con tro l program s w ere in i t ia te d in  W ichita, 
K ans.; D es M oines, Iow a; Om aha, N ebr.; and  Grand 
F o rk s , M inot, B ism arck , R apid  C ity , and D eadwood, 
N. D ak . R atp roofing  and a tten d a n t a n tira t sa n i­
ta tio n  program s w ere carried  on in S a lt L ak e  C ity , 
U tah; D enver, C o lo .; and Spokane, Wash.

In th e se  o p era tio n s C en te r p e rso n n e l rendered  
co n su lta tio n  s e rv ic e s ,  a s s is te d  in tra in in g  and 
o ther ed u ca tio n a l a c tiv i t ie s ,  and se rv e d  in  super­
viso ry  c a p ac ity . C ontro l a c t iv i t ie s ,  encom passing  
a n tira t sa n ita tio n , ra t red u c tio n , ratp roo fing , su r­
v ey s , and tra in in g , w ere conducted  in vary ing  
degree  in  the fo llow ing a re as : C a lifo rn ia , C olorado, 
Idaho, I l l in o is ,  K entucky, M inneso ta , M ontana, 
New J e rs e y , New M exico, O hio, Oklahom a, Oreg>n, 
U tah, W ashington, M idw est, D is tr ic t o f C olum bia, 
and H aw aii. M an-hours expended , S ta te , lo c a l and 
CDC, to ta le d  236,457 with S ta te  and lo c a l a g e n c ie s  
con tribu ting  80 p e rc e n t and CDC 20 p ercen t,

RABIES: T he C e n te r’s  ro le  in ra b ie s  contro l i s  
one o f a s s is t in g  S ta te s  in  the  s e v e ra l a c tiv i t ie s  
invo lved , through the a s s ig n m e n t o f p e rso n n e l for 
tra in ing  p u rp o ses , prov id ing  p ro fe ss io n a l and 
te c h n ic a l s e rv ic e s  in co n n ectio n  w ith  su rv ey s, 
coo rd ina ting  a c tiv i t ie s  and form ulating  a  n a tio n a l

p a tte rn  for ra b ie s  con tro l, develop ing  tech n o lo g ica l 
inform ation concern ing  r a b ie s  and i t s  contro l, 
co o p e ra tin g  in  the in v e s tig a tio n  of o u tb reak s and 
th e ir  su p p re ss io n , supporting  ed u ca tio n a l program s, 
and in rendering  d ia g n o s tic  and  o ther laboratory
se rv ic e s .

Tw enty  S ta te s  now opera te  ra b ie s  con tro l pro­
gram s. T en  o ther S ta te s  have req u e s ted  CDC a s s i s t ­
ance  in  in au g u ra tin g  long range con tro l program s.

F if te e n  S ta te s  rep o rted  no ra b ie s  in 1949 w hile 
the h ig h e s t in c id e n c e s  rep o rted  w ere in Ind iana , 
K entucky , O hio, T e x a s , and G eorg ia , in th a t order. 
T h e  number of rep o rted  c a s e s  in an im als in  the 
U nited S ta te s  d ec lin e d  from 8 ,508  in  1948 to 7,597 
in  1919. Over 3 ,000 ,000  d o se s  of can in e  ra b ie s  
vaccine w ere u sed  during  the p a s t  y e a r .

In re sp o n se  to  re q u e s ts  from th e  re sp e c tiv e  
h ea lth  a u th o ritie s , the  C en te r a s s is te d  in  d ea lin g  
w ith e p iz o o tic s  in  northern  L o u is ia n a ; D enver,

953873 0 — 51------ 4 19



Colo.; and C harleston, W. Va. In each instance 
com prehensive dog vaccination programs were 
organized u tiliz ing  local ve terinarians , local health 
departm ent personnel, and availab le  State health  
departm ent fa c ilitie s  and personnel. In Denver,
32,000 dogs were immunized; in L ou isiana , 3,000; 
and in C harleston, 20,000. While m ass immuni­
zation in the epizootic area y ie ld s  control within 
a re la tive ly  short period and is  employed widely 
in  such situ a tio n s, i t  h as  been dem onstrated that 
effective rab ies  control i s  best obtained through a 
w ell-organized program directed  from the S tate 
level with active participation  by local health  
o ffic ia ls  and prac tic ing  veterinarians. T h is is  the 
approach recommenced by CDC and supported 
through a national case  reporting system . Early 
in 1950 Puerto R ico, which had been free of rab ies 
for many y ears , reported animal c a se s . A control 
program supported by CDC w as inaugurated immed­
ia te ly  and the outbreak in dom estic anim als quickly 
brought under control. The mongoose problem has 
p ers is ted .

LJpon request of the P an  American Sanitary 
Bureau, a s s is ta n c e  w as extended Mexico in con­
ducting rabiefc surveys and estab lish in g  control 
programs. Laboratory fa c ilitie s  were evaluated , 
fie ld  problems surveyed, and a course in labora­
tory d iagnostic methods held for veterinarians and 
techn icians.

In laboratory s tu d ie s , progress w as made during 
the year in the evaluation of dog v acc ines. Four 
groups of dogs, aggregating 249, were vaccinated  
with the four experim ental rab ies vaccines. Serum 
neutralization  te s ts  on prevaccination serum s 
from the dogs have been completed and serums 
co llec ted  for postvaccinal titra tions.

D Y SE N T E R Y  AND DIARRHEA: On the b as is  
of knowledge accum ulated from previous p ro jects, 
particularly  in Hidalgo County, T ex ., (Pub. Health 
Rep. 63:1319-1334 (1948)) a program of fly control 
operations for the specific  purpose of reducing mor­
ta lity , morbidity, and infection  from dysentery and 
diarrheal d ise a se s  has been in itia ted  in certain 
a reas of high endem icity. A study of dysentery and 
d iarrhea m ortality in the nation among children 
under 2 y ea rs  of age w as made with the view of 
determining areas su itab le  for th is  type of opera­
tion. D ata availab le consisted  of m ortality by 
counties for the y ea rs  1946 and 1947. C ounties 
w ith significantly  high m ortality and a summer 
peak in incidence were identified  in Arizona, New 
Mexico, T ex as, and Kentucky. A few counties in

other S tates were found to  have sign ifican tly  in­
creased  ra te s , but the level o f ra te s  was not as 
high a s  in the four S ta tes mentioned.

By the end of the f isca l year 1950 control opera­
tions had been inaugurated in four of eight c itie s  
tenatively  se lec ted  for operation. Two of the four 
ac tivated  p ro jects are in Arizona and two in T exas. 
Prelim inary p lans were drafted for the activation 
early in 1951 of three other p ro jec ts , two in New 
Mexico and one in Kentucky.

The p ro jec ts  are Federal-S tate cooperative under­
tak ings and are a d m i n i s t e r e d  by S tate health  
departm ents in accordance with the formula em­
ployed in jo in t m alaria and typhus control opera­
tio n s. In general, F edera l participation  (roughly 
60 percent of to ta l cost) inc ludes technical and 
supervisory personnel, spraying equipment, and 
necessary  automotive equipment, w hile S tate and 
local contributions cover san ita tion  a c tiv itie s , 
spray labor, in sec tic id es , and sim ilar item s.

T he estab lish ed  p ro jec ts  are operated in accord­
ance with procedures adopted on the F ly-Polio- 
m yelitis  investiga tions pro jects; namely, a sound 
program of environmental san ita tion  supported by 
the application of chem icals. T he four cardinal 
po in ts of the san ita tion  program for the elim ination 
of fly breeding are: (1) Sanitary handling of gar­
bage and other refuse . (2) Improved san ita tion  of 
dom estic animal sh e lte rs . (3) Sanitary d isposa l of 
pu trescib le  industrial w astes. (4) E lim ination of 
insan itary  p riv ies. Supportive chem ical m easures 
co n sis t of the application of la rv ic ides, residual 
type sprays, and space sprays a s  local conditions 
warrant. It is  planned to continue the pro jects over 
a 3-year period.
Although the projects have not been in operation 

over a sufficient period of time to produce eval­
uative data, public response has been favorable 
in each instance and indications are that they are 
effective in reducing fly abundance.

C o lla tera l A c t iv it ie s :  Nearly every problem in 
communicable disease control involves the col­
lection, analysis, interpretation, and utilization 
of statistics. Hence the Center maintains a head­
quarters staff of persons with ad van ced  training 
in either biological or mathematical statistics. 
This staff not only provides comprehensive sta­
tistical services in support of CDC activities, 
but extends diversified consultative services 
to State and local health agencies, other agencies 
engaged in public health work, Federal and non- 
Federal; and cooperates with the National Office
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of Vital Statistics in improving systems for re­
porting morbidity and mortality.

During the p ast year s ta tis tic a l se rv ice s  of the 
Center were expanded, reorganized, and improved 
so as to provide better guidance to the various 
Center programs and to render g reater serv ice  to 
operational and investigative personnel. S teps 
were taken to  estab lish  procedures for regular 
s ta tis t ic a l  consultation  to CDC fie ld  s ta tio n s . 
Through in terserv ice  conferences, s ta tis tic a l prob­
lems in in terpretation of fly density  m easurem ents 
were reviewed and agreement reached on the use 
of a comparable method for sam pling fly popula­
tions on a ll CDC pro jec ts. Sampling procedures 
for reduction in time expended in entom ological

determ ination of fly trap ca tches were developed 
in collaboration with fie ld  personnel. In every 
ac tiv ity  involving the  collection and u tiliza tion  of 
s ta t is t ic s ,  which is  alm ost every Center activ ity , 
s p e c ia lis ts  in  the s t a t i s t i c a l  fie ld  provided 
valuable se rv ices .

Through arrangem ents w ith the N ational Office 
of V ital S ta tis tic s  current monthly morbidity da ta  
for d ise a se s  of in te rest to the C enter, by S tate and 
county, were received , tabulated , analyzed , and 
made availab le  to  C enter personnel in the field 
and laboratory. D isea se s  involved included polio­
m yelitis , m alaria, typhus, diphtheria, b ruce llo sis , 
encep h alitis , rab ies in anim als, rab ies in humans, 
anthrax, p s itta c o s is , and trich inosis .

F L Y  C O N TK O L-PO H O M Y ELITIS: W hile the
primary purpose of th e  p rojected  5-year program  
i s  to  determ ine the v a lu e , i f  an y , o f f ly  control 
in  the tran sm ission  o f  p o lio m y e lit is , i t  i s  v is u a l­
iz e d  that the c o lle c t io n  o f b a s ic  inform ation on a ll 
a s p e c t s  o f the ep id em io logy  of th e  in fec tio n  w ill  
contribute to  the d isco v ery  o f  n ew  m ethods for 
d e tec tio n  and contro l o f the d is e a s e .

In 1949, fly control operations, encom passing 
improved san itary  p rac tices  and the application of 
chem icals (space and residual spraying), were 
inaugurated in five represen tative c itie s  — C harles­
ton, W. V a.; Muskegon, Mich.; Phoenix, A riz.; 
Topeka, K ans.; and Troy, N. Y. Throughout the 
fly-breeding season  fly populations in a ll project 
c itie s  except Phoenix  were held  at the general 
level of five per grill count. DDT w as used pre­
dominantly, in residua l and sp ace  spraying, but 
te s ts  were made in Phoenix w ith dieldrin in the 
fa ll of 1949. Single residual app lica tions of dieldrin 
at the rate of 25 and 50 m g ./sq . ft. y ie lded  s a t is ­
factory control for 8 to 10 w eeks. However, dup­
lication  of these  te s ts  in  the spring of 1950 pro­
duced no appreciable control. R esu lts  of the two 
te s ts  are shown graphically  in figure 9 . At Phoenix  
the 8- to 9-months fly breeding season  and the

presence  of ex tensive a rea s  of substandard housing 
made i t  d ifficult to accom plish sa tisfac to ry  con­
trol by chem ical means w ith availab le  city-wide 
spray power. In an effort to a llev iate  th is situa tion , 
control efforts were concentrated in certain  areas 
of the city. T h is maneuver, a s  indicated  in figure 
10, resu lted  in a p r e c i p i t o u s  decline in fly 
populations by early June.

Evaluation  d a ta  from all p ro jects in d ica te , as 
h as  been true in previous operations, th a t the 
degree of fly control obtained and the effort re­
quired to a tta in  it is  directly  correlated w ith the 
level of san ita tio n  practiced  in the a reas  under 
treatm ent. Satisfactory  fly  density  lev e ls  can be 
m aintained in the better c la ss  re siden tia l sec tio n s 
w ith minimum application of chem ical m easures. 
In areas of moderate san ita tion  lev e ls  chem ical 
treatm ent at frequent in te rv a ls  produces s a t is ­
factory control, w hereas in areas of low san ita tion  
lev e ls  the cost of control by chem ical m eans is 
prohibitive because of the in tensive  treatm ent 
required . Accordingly, in all p ro jec ts  added em­
p h asis  h as  been placed upon improved san itary  
p rac tice s . C onsiderable progress in th is  direction 
has been made, particularly  with re sp ec t to gar­
bage storage, co llec tion , and d isp o sa l. In some
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The e ffe c ts  o f a single outdoor residual spray application of a 1.25 percent d ie id rin -rosin -xylene em ulsion(50  mg.per sq.ft.) 
in the fa ll of 1949 ( le ft graph) versus a s im ila r app lica tion  of 0 .625 percent d ie ld rin -T rito n -x y le n e  emulsion (25 mg.per sq .ft.) 

in the spring of 1950 (righ t graph) upon fly  densities in Phoenix, Ariz.,(22 blocks) in re la tion to  untreated Mesa (10 b locks).
Based on 3-week moving average.

c itie s  the adequacy of garbage stor­
age has been ra ised  from 20 to 90 
percent d u r i n g  the p a s t year. 
C harleston has adopted the san itary  
landfill method of garbage d isposal 
and increased  the frequency of col­
lection . Phoen ix  h as appropriated* 
funds for conversion to the landfill 
method of d isp o sa l.

T he Y ale U niversity Poliom yelitis 
Study Unit, grantee of the N ational 
Foundation for Infantile  P a ra ly s is , 
is  cooperating in the fly control­
poliom yelitis in v estiga tions by 
a s s is tin g  C enter laboratories in 
ana ly ses  of adult flie s  and sew age 
sam ples and other m aterials col­
lec ted  from the study a reas. The 
objective of th is  phase of the in­
v estiga tion  is  to determ ine the 
natural infection of f lie s  with polio­
m yelitis virus d u r i n g  the pre­
epidem ic, ep idem ic,and  postepidem ic 
periods, and to study the course 
of the infection in time and sp ace  as 
it  re la te s  to the spread of the d is ­
ea se  through a  community. Sewage
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Number o f  C o lle c t io n s  and Q uantity o f  F l i e s  
Obtained in  Trapping O perations a t  th e  F iv e  

P o lio m y e li t is  -  F ly  C ontrol C it i e s ,  1949, 
fo r  th e  Purpose o f  V ir o lo g ic a l S tu d ie s

T a b le  11

CITY

COLLECTIONS FOR VIROLOGICAL STUDY

Number 
o f  C o lle c t io n s

Q uantity  
o f  F l i e s  (c c . )

T roy 296 27, 446
Muskegon 282 12 ,0  52
C h a r le s to n 343 2 3 ,4 1 7

T opeka 372 2 8 ,9 3 1
P h o e n ix 659 17 ,528

T otal 2 ,0 0 3 109 , 37 4

sam ples are p rocessed  and in jected  into monkeys 
to te s t  for the presence of the poliom yelitis virus. 
Specimens of adult flies  obtained for virus deter­
mination are tabulated in table 11.

E p id em io lo g ica l s tu d ie s :  Early in the fisca l 
year arrangem ents were made to  record e ssen tia l 
d iagnostic  information concerning a ll reported 
poliom yelitis c a se s  in the five c itie s  under study. 
During the summer of 1949, poliom yelitis occurred 
in each of the c itie s  a s  follows:

C ity
T otal
C ases P a r a ly t ic  N onparalytic  Unknown

C h a r le s to n 13 13 - -
M uskegon 67 45 13 9

P h o e n ix 40 13 27 -
Topeka 31 23 8 8

T roy 28 12 14 2

I t became evident th a t a  simple count of re ­
ported c a se s  of poliom yelitis in the c itie s  where 
fly control operations were being practiced  w as 
unlikely to answer the question as to the re la tive  
importance of the fly a s  a vector of the causative 
v irus. A ccordingly, a major reorganization and 
redefinition of the ob jectives of the epidem iological 
a sp e c ts  of the program were decided upon early 
in the year. The new plan provided for the detailed 
investiga tion  of a ll reported and suspected  c a se s  
of poliom yelitis occurring within the study c itie s , 
the ob jective being to verify d iagnosis , to obtain 
co n sis ten t case  counting of recognized c a se s , 
and to trace  insofar a s  possib le  the source and 
spread of the d isease . In addition, the plan con­
tem plates the estab lishm ent o f morbidity survey 
team s in se lec ted  a reas  qÎ  the study c it ie s  to

m easure the incidence of minor i l ln e s se s  and to 
develop case  counting m echanism s for measuring 
nonparalytic and abortive forms of poliom yelitis. 
The plan also  provides for the integration of the 
more in tensive epidem iological investigation  with 
the m easurem ent of fly d en sitie s  in the  study 
c itie s  and with expanded stud ies of fly biology.

Development of th is  program w as started  early 
in  the f isca l year. As organization proceeded, 
b ecause of budget and personnel lim itations, it 
seem ed more desirab le  to reduce the dim ensions 
of the program and the number of c i t ie s  w as re­
duced from five to three. L im ited control m easures 
were continued in the elim inated c itie s  (Muskegon 
and Troy) and collection of specim ens for virology 
study continued through the fly season ; but epi­
dem iological efforts were c o n c e n t r a t e d  in 
C harleston , Phoenix, and Topeka.

By March 1950 enumeration of morbidity in the 
se lec ted  blocks of the study c itie s  w as begin, 
and by the end of the fiscal year four enumeration 
periods had been com pleted. Approximately 3,000 
households involving over 10,000 persons were 
under observation in the three c itie s  a s  follows:

C ity

C h a r le s to n
P h o e n ix
Topeka

No. H ouseholds

950
1 ,3 0 0

830

No. Persons

3 .1 0 0
5 .1 0 0  
2 ,600

The data  collected on illn e sse s  reported and on 
environmental and socioeconom ic ch a rac teris tic s  
are being coded. Prelim inary tabu la tions give an 
indication of the kind of pattern  th is method of 
enumeration produces but are too fragmentary for 
in terpreta tive ana ly sis .

Inasmuch as the basic  technique necessary  to 
the accomplishment of the ends of the redefined 
poliom yelitis s tud ies is  one en tailing  the collec­
tion of accurate c lin ical data in defined population 
groups, autom atically such information w ill be 
co llected  on other i lln e sse s  which may sim ulate 
poliom yelitis. T hus, many opportunities .w ill a rise  
for the carrying on of other epidem iological inves­
tigations concom itantly with the poliom yelitis pro­
gram. Furthermore, with the d e v e l o p m e n t  of a 
b as ic  morbidity survey un it i t  should be possib le  
to design additional s tud ies of a wide variety  of 
d ise a se s  w h i c h  may be c a r r i e d  on with only 
m oderate cost.

Laboratory s tu d ies  of human specim ens and 
bacterio logical s tud ies re la ted  to the morbidity
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O p e ra tin g  in  a r e a s  c o n s id e re d  co m p a ra b le  and r e p r e s e n ta t iv e  w ith  r e s p e c t  to  b a s i c  en v iro n ­
m en tal and s o c io e c o n o m ic  c h a r a c t e r i s t ic s ,  t r a in e d  m o rb id ity  en u m era to rs  c o l le c t e d  th rough  
p e r s o n a l  in te r v ie w s  a c c u ra te  c l in i c a l  and r e la t e d  en v iro n m e n ta l d a ta  on d e fin e d  p o p u la tio n  
g ro u p s  in  e a c h  s tu d y  c i t y .  E n u m e ra tio n s  w e re  m ade at e s t a b l i s h e d  in t e r v a ls .

survey are part of the program but had not pro­
g ressed  beyond prelim inary s tag es  by end of the 
f isca l year.

D YSENTERY  AND D IA R R H EA -FLY  CONTROL:
A ctiv ities in  th is  area during 1950 consisted , in 
the main, of a cooperative project with the Microbi­
ological In stitu te  headquartered in New O rleans, 
L a ., and fie ld  investiga tions and s tu d ies  head­
quartered a t Thom asville, Ga.

N ew  O rleans: T his p ro ject, long range in nature, 
primarily is  concerned w ith environmental s tu d ies  
and s ta tis t ic a l  se rv ices  concerned with diarrheal 
d ise a se s , with em phasis on the role of f lie s . Con­
siderab le  p r o g r e s s  has been made in detailed  
analyses of data accum ulated through field  s tud ies 
in  Hidalgo County, T ex ., in New Mexico, and in 
T hom asville , Ga.

Environm ental s tu d ie s , in itia ted  as part of th is  
project during the p a s t f isca l year, include air 
sam pling in the nursery for premature in fan ts  at 
Charity H ospital. P la n s  were made for the con­
struction  of laboratory fac ilitie s  for th is  study in 
the h o sa ita l of the Q u a r a n t i n e  Station at New 
O rleans and it  i s  an tic ipated  that the laboratory 
w ill be in operation early in 1951. Special a tten ­

tion is  being given to the possib le  role of air-borne 
infection  in the spread of diarrheal d isea se  among 
the new born.

T h o m a sv ille , G a.: In sec tic id a l and environmental 
san ita tion  s tu d ies  in terms of their re la tion  to fly 
control- and dysentery and diarrhea infection are 
being pursued in th is p ro jec t. Nine tow ns, s ix  of 
them sm all rural communities of 500 to 3,000 popu­
lation and three of them in the 5,000 to 16,000 
range, comprise the study area. A ch aracteristic  
of a ll of the towns is  the presence of animal en­
c losures (livestock  for m eat and milk products, and 
chickens 'for eggs). T h ese  enclosures constitu te  
the la rg est and most w idespread sing le  production 
source of house f lie s . In the sm aller towns, house­
hold garbage is  used  w idely in feeding hogs. T h is  
tends to lim it the production of flie s  of the genus 
Phoenicia  but i s  favorable for the breeding of 
house f lie s , which is  the dominant sp ec ie s  present 
in the towns and the abundance of which is  directly 
correlated with the number of dom estic animal 
enclosures.

T hree of the sm all towns (Boston, O chlochnee, 
and Pavo) are under treatm ent in connection with 
in sec tic id a l s tu d ies , and three others (Barwick,
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C oolidge, and Meigs) are used  as  controls. U ntil 
retreatm ent w as n ecessary  in la te  May 1950, 5 
percent DDT emulsion was used  for a ll residual 
spraying operations in the three towns and 5 per­
cent DDT solution in kerosene w as used when 
aerosol application was necessa ry . In itia lly , both 
of these  m easures were used, inside and outside 
of h o u s e s ,  in order to reduce fly populations 
quickly. Some space spraying a lso  w as p racticed .

In two towns (Ochlochnee and Pavo) treatm ent 
included outdoor and routine indoor spraying, while 
in the third (Boston) only outdoor spraying was 
p racticed . Indoor fly counts in Boston, where only 
outdoor spraying was p racticed , were comparable 
to those in Pavo and Ochlochnee. F igure 11 shows 
the re su lts  of th is  work in terms of outdoor grill 
counts and in comparison with untreated  towns. 
F igure 12 show s a comparison of over-all fly in­
d ices in treated  and untreated towns. In general, 
the reduction in indoor fly  d en sitie s  w as com­
parable to tha t obtained outdoors. F igures 11 and 
12 also  show the dramatic e ffec t of dieldrin* and 
chlordan (in varying concentrations) on fly ind ices 
when these  m ateria ls were used  in stead  of DDT

♦ S e e  d i e l d r i n  a n d  f l y  c o n t r o l ,  p a g e s  4 3  a n d  4 8 .

in May 1950. Whereas weekly applications of DDT 
had been n ecessary  in nearly all a reas  of each 
town, no retreatm ents were required over an 8-week 
period in the dieldrin  trea ted  town. Over a sim ilar 
8-week period in the chlordan trea ted  town, two to 
four re treatm ents were required on w eather-exposed 
su rfaces  in about one-third of the area  and one re­
treatm ent in the rem aining tw o-thirds.

In planning the in sec tic id a l s tu d ies , considerable 
effort w as devoted to working out a system  for 
obtaining fly density  ind ices for purposes of re­
liab le  comparison. However, no single system  w as 
found su itab le  and evaluations were made by three 
m ethods — stationary  block, random block, and 
v isua l or reconnaissance  surveys. In the sta tionary  
block and random block m ethods, the standard  
Scudder-type fly grill w as used. The v isu a l or 
reconnaissance  survey method, in general, con­
s i s t s  of the inspector cruising the area and e s ti­
mating the fly population by observation. T h is 
method has the advantage of rapid  coverage of 
large areas but i s  not, however, as re liab le  as  the 
re la tive ly  accu ra te  grill count method which is  
time consuming.

In determ ining the effect of fly control m easures 
on dysentery  prevalence, from 850 to 1,100 rectal
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sw ab sam ples from children under 10 years of age 
were co llected  and cultured each month. Identifi­
cations w ere made in the Shigella  and Salm onella  
groups. The r e s u l t s  of th is  work in  the three 
trea ted  towns are summarized in figure 13. As 
ind icated , a decline in the fly index began la te  in 
July , followed in September by a  steady  decline

in Shigella  in fec tions. It will be noted tha t no such 
decline in the infection ra te  occurred in the three 
towns in which fly control was not p rac ticed . The 
in terval between the m anifestation of fly control 
and the beginning of the decline in the Shigella  
infection ra te  is  comparable to that found in earlier 
s tu d ie s  in Hidalgo County, T ex . Also as in the
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T ex as stu d ies , the Salm onella  infection ra tes  
for children did not vary significantly  between 
trea ted  and untreated towns and were re la tive ly  
low, w hereas the Shigella  ra tes were m aterially 
lower in the trea ted  towns than in  the untreated 
towns.

In the environmental san ita tion  s tu d ies , one city 
was se lec ted  in which garbage co llec tions were 
increased  from one to three per week, a sanitary 
landfill for garbage d isposal w as started , and the 
cooperation of town offic ia ls  w as obtained in en­
forcement of ordinances regulating the handling of 
garbage, industrial w astes , and control of domestic 
animal enclosures. In a second city, intended as 
a control, i t  was planned that no improved sani­
tation or fly control would be inaugurated during 
the study period. However, o ffic ia ls  of the control 
city inaugurated a three tim es per week garbage 
collection schedule and DDT w as d ispersed  both 
as residual spray and a s  m ist throughout the fly 
season . However, the open dump method of garbage 
d isposal w as not altered.

B ecause of the d isturbance of the s ta tu s  of the 
control town, it  i s  d ifficult to compare the degree 
of fly control obtained. However, i t  i s  ind icated  
that in the absence of other fly control m easures

accelera ted  garbage collection schedules w ill not 
reduce fly populations sufficien tly  to bring about 
appreciable reduction in the t r a n s m i s s i o n  of 
d iarheal d ise a se s  by f l ie s . Substitution of san itary  
lan d fills  for the open dump method of garbage 
m aterially  reduced fly populations as did acce l­
erated garbage co llection  schedu les but, unsup­
plem ented, these m easures do not y ie ld -effective  
fly control in areas of high populations and with­
out e ffec tiv e  fly control, transm ission of diarrheal 
d isea se  is  not dim inished sign ifican tly .

MALARIA: Major ac tiv itie s  in  th is  sphere during 
1950 included: (1) s tu d ies , investiga tions, and
research  to obtain da ta  on m alana  occurrence, 
m alaria transm ission, natural h istory  of m alaria 
p a ra s ite s , and m alaria-carrying m osquitoes, con­
ducted through three fie ld  observation sta tions; 
and (2) c ritica l appraisal of reported c a se s  of 
m alaria to evaluate progress of the m alaria eradi­
cation program being carried on in 13 traditionally  
m alarious S ta tes.

The three m alaria observation s ta tio n s  are lo­
cated in se lec ted  areas of Georgia, South C arolina, 
and A rkansas, where m alaria formerly w as highly 
endemic. It is  reasoned that should m alaria  recur 
or m aterially  in crease , the in itia l evidence of re­
currence likely  w ill appear in previously hyper­
endemic territory. Accordingly, m alario log ists at 
the respective  sta tio n s maintain su rveillance over 
a s izab le  segm ent of the population with the ob­
jec tiv e  of detecting any resurgence of m alaria. In 
1950, for the firs t time since  the three s ta tio n s  
w ere e stab lish ed  (Georgia, 1939; South C arolina,

Sp eed  and a c c u r a c y  are f a c t o r s  o f  co n ­
ce rn  in  d e term in in g  f l y  d e n s i t y  in d ic e s .  
Rigfrtl A n  e f f e c t iv e  p ro ce d u re  w hen 
sp e e d  i s  param oun t i s  v i s u a l  r e c o n n a is ­
s a n c e  b y  r id in g  a  b i c y c l e  th ro u gh  th e 
a re a  an d  o b s e rv in g  f l y  p r e v a le n c e .  
Above: T h e  s c u d d e r-ty p e  f l y  g r i l l  i s  p r e f­
e ra b le  w h en  a c c u ra c y  i s  p aram o u n t.
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1944; A rkansas, 1948) no confirmed c a se  of m alaria 
w as observed during an entire fiscal year.

N ew ton , G a .t S tation: In th is  study area two 
procedures are used for determining m alaria mor­
bidity ind ices. Blood film surveys are made of 
school children and of represen tative sam ples of 
other age groups of the population, and nurses 
make regular v is its  to approximately 1,000 re s i­
dents of an e x p e r i m e n t a l  section where high 
m alaria ra te s  previously have been experienced. 
Any illn e ss  detected  through v is its  of n u rses  is  
evaluated , and blood film s are co llected  if  m alaria 
i s  suspected . T ab le  12 shows, by m onths, the 
number of persons with m alaria-like symptoms and 
the number of blood film s collected  in surveys. No 
p o sitive  blood film s have been obtained from th is  
area since  1944.

T able 12

Number o f  Persons w ith M a la r ia -lik e  Symptoms and 
Number o f  Blood F ilm s Obtained in  Surveys a t  

the Georgia M alaria I n v e s t ig a t io n s  S ta t io n  
Ju ly  1949 through June 1950

Number p erson s Number blood
w ith  synptonis f i lm s  c o l le c te d

Month o f  m alaria in  surveys

J u l y 22 90

A ugust 23 11

S ep tem b er - 717

O c to b e r 1 1 ,0 1 1

November - 353

Decem ber - —

J a n u a ry 4 —

F e b ru a ry 2 —

M arch -
A p r il 2 8

May 7 14

Ju n e 3 13

T otal 64 2,217

In anophelism s tu d ies , regular co llec tions of 
larval and adult Anopheles  were made at e s tab ­
lish ed  index s ta tio n s  and for the second year A. 
quadrimaculatus were found to be active throughout 
the winter. A nalyses of data  on the time for devel­
opment from eggs to adult show that the re su lts  
obtained for any se r ie s  of rearings were extremely 
variab le , and em phasize the importance of using  
standard  procedures. During the year considerable 
attention w as given to investiga tions of chemical 
ch a rac te ris tic s  of m osquito-breeding place« in

M o sq u ito  b re e d in g  i s  in f lu e n c e d  b y  th e  p r e s e n c e  o f  c e r ta in  
c h e m ic a ls  in  w a te r  in  w h ic h  e g g s  are  d e p o s it e d .  A p p a ra tu s  
sh o w n  a b o ve  i s  u s e d  in  o b ta in in g  w a te r  s a m p le s  fo r  d e ter­
m in a tio n  o f  co m p o s itio n  th rou gh  la b o ra to ry  a n a l y s i s .

various p a rts  of the world. Some s tu d ies  suggest 
tha t there are correlations between mosquito breed­
ing and various chem ical conditions of the environ­
ment, while others show that m osquito breeding is  
inhibited  by the p resence  of sp ec ific  compounds.
In September 1949 a pro ject w as launched to study 
w aters in rep resen tative ponds in southw estern 
Georgia.

D issec tion  of 381 adult fem ale Anopheles cru- , 
cions c o l l e c t e d  during the summer from the 
prem ises of rural re s id en ces in the Newton area 
show ed that 12 percent had salivary g lands in- j
fec ted  with sm all sporozoite-like bodies. Identity 
of th ese  bodies has not been determined, but they 
do not appear to be iden tical with the interm ediate 
s tag es  of Plasmodium  in man. No stomach cy s ts  
w ere found. Exam inations w ere made of a variety 
of mammals, b irds, rep tile s , and am phibia to ascer­
tain  the source of the infection . Plasm odia  were 
found only in b irds and liza rd s . S tudies have been 
in stitu ted  to  d e t e r m i n e  i f  local s p e c i e s  of



T a b le  13

RESULTS OF DISSECTIONS OF WILD-CAUGHT "ANOPHELES” AT 
MALARIA INVESTIGATIONS STATION, MANNING, S . C.

Cumulative Cumulative
T ota l -  FY-1950 T otal -  FY-1949

No. c r u c ia n s  d i s s e c t e d 9 ,7 5 5 1 2 ,970

No. c r u c ia n s  w i th  s p o r o z o i te s 8 10

P e r c e n ta g e  c r u c i a n s  w i th  s p o r o z o i te s 0 .0 8 0 .0 8

No. q u a d r i m a c u l a t u s  d i s s e c t e d 5, 307 6 ,8 6 7

No. q u a d r i m a c u l a t u s  w ith  s p o r o z o i te s 4 3

P e r c e n ta g e  q u a d r i m a c u l a t u s  w ith  s p o r o z o i te s 0 .0 8 0 .0 4

No. p u n c t i p e n n i s  d i s s e c t e d 76 175

No. p u n c t i p e n n i s  w ith  s p o r o z o i te s 0 0

Anopheles can acquire and transm it the m alaria 
p a ra s ite  of w ild anim als.

M anning, S. C . S tation: No laboratory confirmed 
case  of m alaria h a s  been detected  in th is  area 
s ince  1949. During the .p a s t  year 21,763 blood 
film s were co llected  in the course of monthly sur­
veys and of 18,028 examined all were found nega­
tive . Anopheline density  ind ices show tha t fewer 
m osquitoes were presen t in the area during the 
spring and summer. R esu lts  of d issec tio n  of wild- 
caught Anopheles  are shown in tab le  13. Although 
the percentage of positive  quadrimaculatus for 
f isca l year 1950 w as 0.08 as compared with 0.04

in 1949, it  i s  doubtful th a t the difference is  signif­
ican t. Of the few Anopheles punctipennis  d is­
sec ted , none were positive in either 1950 or 1949.

B ecause  of the continued finding of sporozoites 
in w ild-caught crucians and quadrimaculatus, in 
the absence of human blood-positive c a se s  of 
m alaria, a non-human blood p a rasite  survey w as 
undertaken to find the souce of infection . Blood 
sam ples were co llected  from 1,630 equine, bovine, 
porcine, and avian anim als. As indicated  in table 
14, m icroscopic examination of 1,000 of these  
bloods d isc losed  no Plasmodium. Blood p a ra s ite s  
noted include m icrofilaria, trypanosom es, and

T ab le  14

BLOOD PARASITE SURVEY OF DOMESTIC ANIMALS

Type of 
Animal

Total Animals 
Sanpled to Date

Cumulative
Microscopic
Examinations M icrofilaria Trypanosome Leucocytozoon Negative

Mammalian
E q u in e 300 300 4* - - 296

B ov ine 400 400 8** 3*** - 389

C an in e 400 150 4 9 t * - - 101

P o r c in e 106 50 - - - 50

A vian
C h ick e n 392 98 - - 12 86

Duck 13 - - - - -

Goose 7 - - - - -

G uinea 2 - - - - -

T u rk ey 10 2 - - 2tt 0

Ibtal 1 ,6 3 0 1 ,000 61 3 14 922

' S e t a r i a  e q u i n a  ( ? )  
" S e  t a r  ia e e r v  i ( ? )  
’ * T r y p a n o s orna t h e i l e r i

t Di r  o f  i l a r  i a i n n i t i s  
f t L e u c o c y t o z o o n  s u i t h i

Courtesy of the David J. Sencer CDC MUseum



L e u c o c y to zo o n , the la t te r  b e in g  d e te c te d  in ch ick­
e n s  and tu rk ey s . T h e  L eu co c y to zo o n  in  th e  ch icken  
d o e s  no t appear to  be th e  sam e a s  th a t  in  th e  tur­
k ey . T o d a te  l i te ra tu re  a v a ila b le  does n o t l i s t  
th is  p a ra s i te  in  the dom estic  ch icken  in th is  part 
of the w orld.

H elena, Ark., station: M alaria  m orbidity  s tu d ie s  
are being  conducted  in a  s e le c te d  a re a  lo c a te d  in 
P h i l l ip s  C ounty . A pproxim ately 1,000 p e rso n s  are 
k e p t under su rv e illa n c e  by n u rses  through v is i t s  
a t  m onthly in te rv a ls . In ad d itio n , s p e c ia l  su rv ey s 
are conducted  in  the  a re a  and in th e  sc h o o ls  in 
o ther s e c tio n s  of the  county . No m a la r ia  c a s e s  
w ere d e te c te d  during  1950. A nophelism  i s  being 
determ ined  by reg u la r co u n ts  of a d u lts  and  la rv ae  
a t  e s ta b l ish e d  s ta t io n s .  D ensity  in d ic e s  in  the 
sp rin g  and summer of 1950 w ere  much low er than 
th o se  in the p rev ious y ea r .

Malaria C ase Appraisal: A program  of c r itic a l 
a p p ra is a l of repo rted  c a s e s  of m alaria  to  ev a lu a te  
the  p ro g re ss  tow ard e ra d ica tio n  of the  d is e a s e  w as 
in it ia te d  by the C om m unicable D is e a s e  C en te r in 
1947. M edical and n u rse  e p id em io lo g is ts  w ere 
a s s ig n e d  to S ta te s  to  ap p ra ise  ind iv idual c a s e s  and 
d e a th s  a ttr ib u ted  to m a la ria , to  in v e s tig a te  reported  
o u tb reak s o f  the  d is e a s e ,  and to  prom ote b e tte r  
d ia g n o s is  and trea tm en t. T h e  num ber of repo rted  
c a s e s  w as so  la rg e  and the a v a ila b le  perso n n e l 
so  lim ited  th a t com plete coverage of ind iv idual 
c a s e  rep o rts  w as im p o ss ib le . D uring the  f i r s t  2 
y e a rs  of th e  program , th e re fo re , a c t iv i t ie s  w ere 
d irec ted  tow ard the  in te rv iew in g  of the  re la tiv e ly  
few p h y s ic ia n s  w hose rep o rts  ac co u n ted  for the 
m ajo rity  o f repo rted  c a s e s  and  d e a th s , w ith  the 
id e a  of c o llec tin g  d a ta  concern ing  th e  v a lid ity  of 
rep o rted  d ia g n o se s . E ffo r ts  to confirm  c a s e s  ra re ly  
w ere su c c e s s fu l .

In 1949, when s t r e s s  w as upon ind iv id u al ca se  
a p p ra isa l, p ro g ress  w as m ade in a s sem b lin g  re a ­
sonab ly  ad e q u a te  d a ta . P u b lic  H ea lth  S erv ice  
perso n n e l w ere  a s s ig n e d  co n tinuously  in  M iss is ­
s ip p i and South C aro lin a , and for p a r t of the year 
in  G eorg ia , A labam a, A rk a n sas , and T e x a s .  A s 
m any repo rted  c a s e s  and d e a th s  from m a la ria  as 
p o s s ib le  w ere in v e s tig a te d  w ith em p h asis  upon 
c o lle c tin g  a l l  p e r tin e n t f a c ts  of ep idem io log ical 
s ig n if ic a n c e . P a r t ic u la r  a tten tio n  w as given to  the 
h is to ry  of m a la ria  a t ta c k s , tr ip s  by th e  v ic tim s out 
of the country in to  m a la rio u s a re a s  of the  w orld, 
r e c e n t b lood  tra n s fu s io n s , and m a la ria l trea tm en t. 
F in d in g s  w ere subm itted  to  S ta te  ep id em io lo g is ts  
for rev iew  and a p p ra isa l a s  to confirm ation and 
so u rce  of in fec tio n .

T a b le  15 (A ndrew s, Q uinby, and L angm uir, tab le  
1, Am. J .  P ub . H ea lth  V ol. 40 , No. 11, N ovem ber 
1950) sum m arizes a p p ra is a ls  through Ju ly  31, 1950 
o f  c a s e s  rep o rted  or known to h av e  occu rred  in  
1949. As in d ic a te d , 494 c a s e s  of 4 ,0 1 2  rep o rted  in  
the  13 so u th e a s te rn  S ta te s  w ere ap p ra ise d  and  55 
confirm ed a s  p o s it iv e . Of the  55 p o s it iv e , 19 w ere 
c la s s if ie d  a s  in d ig en o u s  primary ip a la r ia s , s in c e  
they  could n o t be w holly  and ad eq u ate ly  ex p la in ed  
a s  being  r e la p s e s ,  tr a n s fu s io n s , or im ported c a s e s .  
H ow ever, som e of th e se  c a s e s  o c c u r r e d  under 
ep idem io log ic  c irc u m sta n ce s  w hich r a i s e  s e r io u s  
d o u b ts  as  to  the ir p roper d es ig n a tio n  a s  ind igenous 
prim ary m a la ria s . In o ther w ords, ev id en ce  from 
f ie ld  in v e s tig a tio n s  and ap p ra isa l o f repo rted  ma­
la r ia  c a s e s  and d ea th s  in d ic a te  c lea rly  th a t more 
m a la ria  is  b e in g  reported  than  ac tu a lly  e x is ts ,  and 
th a t endem ic m a la ria  h a s  been reduced  to a  much 
low er lev e l than rep o rted  m orta lity  and m orbidity  
su g g e s t.

MURINE TYPHUS (T h om asville , Ga.): In v e s ti­
g a tiv e  s tu d ie s  in au g u ra ted  in  th ree  so u th w este rn  
G eorg ia  c o u n tie s  (B rooks, T hom as, and Grady) in  
1945 to determ ine th e  e f fe c tiv e n e s s  of DDT dusting  
a s  a  typhus contro l m easu re  a re  b e in g  con tinued . 
D uring the p a s t  y ea r a c t iv i t ie s  c o n s is te d , in the 
m a in ,o f  o b se rv a tio n s  an d  co llec tio n  of d a ta  bearing  
on the i n c i d e n c e  of typhus among hum ans and 
among th e  ra t p o p u la tio n s in  th e  study  area .

In two of the  th ree  c o u n tie s , B rooks and T hom as, 
f ive  ap p lica tio n s  of 10 p e rc e n t DDT d u s t in  pyro- 
p h y llite  w ere app lied  to  r a t  ru n s , burrow s, and har­
b o rages in  and n ea r  b u ild in g s  during the  period  
A pril 1946-Septem ber 1947. No d u s t  h a s  been 
app lied  in th e  a re a  s in c e  Septem ber 1947. U ndusted  
Grady C ounty  s e rv e s  a s  a  contro l.

F ig u re  14 show s th e  in c id e n c e  of human typhus 
by month o f o n se t in  the th ree  c o u n tie s  (1) p rior 
to  the in it ia l  ap p lica tio n  of DDT d u s t, (2) during  
the  approxim ately  18 m onths B rooks and Thom as 
C o u n tie s  w ere under trea tm en t, and (3) during the 
2 y e a r s  su b se q u e n t to  c e ssa tio n  of d u s tin g  in 
B rooks and Thom as C o u n tie s . I t  w ill be observed  
th a t  during the 2 y e a rs  im m ediate ly  fo llow ing  the 
d isc o n tin u a n ce  of d u s tin g , th e  in c id en c e  of human 
typhus w as  m inim al in  th e  du sted  co u n ties  (4 c a s e s  
in each) a s  com pared w ith  53 confirm ed c a s e s  in  
th e  u n d u sted  county  for th e  sam e p erio d . P re lim i­
nary  rec o rd s  for th e  f ir s t  h a lf  of ca le n d a r  y ea r 
1950 in d ic a te  th a t 11 confirm ed c a s e s  o ccu rred  
in  u n trea ted  Grady C ounty com pared w ith 1 " p ro b ­
a b le ”  in  B rooks C ounty  and one in Thom as C ounty.
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T a b le  15

APPRAISAL* OF MALARIA CASES REPORTED OR KNOWN TO HAVE OCCURRED IN 1949

1 ............

Reported 
in  1949

Cases
Appraised

P a r a s it e -p o s i t iv e  in  s t a t e approve)d lab oratory

S ta te T otal
Indigenous In tr o ­

duced
Trans­
fu s io n Induced

Source
UnknownPrim aiy R elapse

Alabama 134 27 3 1 2

A rk a n sa s 323 116 2 1 1

F lo r id a 43

G e o rg ia 91 89 19 2 14 3

K en tu ck y 21

L o u is ia n a 21 1 1 1

M i s s i s s i p p i 72 96 4 3 1

M is s o u r i 4

N o r th  C a r o l in a 53 2 2 1 1

Oklahoma 92

S o u th  C a r o l in a 242 153 18 9 4 1 1 1 2

T e n n e sse e 35 2 0

T ex as 2 ,8 8 1 8 6 4 2

T ota l 4 ,0 1 2 494 55 19 8 20 2 1 5

O th e r  S t a t e s  
and  D. C. 229 4 0

• T h r o u g h  J u l y  31 ,  1950

F ig u re  14
INCIDENCE OF HUMAN TYPHUS FEVER BY MONTH OF ONSET IN THE UNDUSTED AR EA,

GRADY COUNTY, AND IN THE DUSTED AREA, THOMAS AND BROOKS COUNTIES

UNDUSTED A R E A  _

'  G R A D Y  C O U N T Y  ■

iLi .Ik J. ii Jfc*.
- " W T W r T O J w f W W T O ^ N ' D l j ^ ' M ^ ' M l j V A ' s ' o ' N ' D l j ^ ' M ' . ' M ' j V A ' s ' o ' N ' D l j ^ ' M ' A ' M ' o V A ' s ' o ' N ' D l

OUSTED AR EA

T H O M A S  C O U N T Y D U S T IN G  C Y C LE S
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ATLANTA, GEORGIA MARCH 1950
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E ffe c t iv e n e s s  o f  control by DDT du stin g  i s  determ ined by 
trapping rats in  d u sted  and un dusted  areas and carrying them  
a liv e  to the laboratory where th ey  are a n e s th e tiz e d , com bed  
for e c to p a r a s ite s , and th e  num bers and ty p es  o f f le a  per rat 
determ ined.

D uring the  y ea r  a f te r  d u s tin g , typhus antibody 
p rev a len c e  in  r a ts  exam ined from dusted  co u n ties  
rea ch ed  a low  of 3 .7  p e rc e n t and rem ained  con­
s is te n tly  low for 2 y e a rs . A s lig h t r i s e  in  antibody 
p rev a len c e  o c c u r r e d  in  1949, how ever, a s  i s
in d ic a te d  in  figure  15.

More than  96 p e rc e n t o f a ll r a t  e c to p a ra s i te s  
c o lle c te d  in  the th ree  c o u n tie s  w ere d iv id ed  among 
four sp e c ie s : X . ch e o p is , L . se g n is , L . b a co ti, and 
P. sp in u lo sa . F ig u re  16 sh o w s the  p e rc en ta g e  of 
r a ts  in fe s te d  w ith X. c h e o p is , the p rin c ip a l vec to r 
o f typhus, and in d ic a te s  the m arked red u c tio n  th a t 
occurred  in  the  d u s te d  co u n tie s  during th e  y e a r  
fo llow ing  d u s tin g  o p e ra tio n s , and during  th e  en­
su in g  y e a rs . I t  w ill be no ted  th a t a sm all d e c re a s e  
occurred  in  the undusted  county, G rady, b u t th is  
d e c re a s e  w a s  re la tiv e ly  sm a ll a s  com pared w ith  
th a t in  th e  d u s te d  co u n tie s . A lso it  w ill be n o ticed  
th a t the ra t in fe s ta tio n  ra te , though com paratively  
low , w as h igher in  1948 and in  1949 than  in the 
y e a r  im m ediately  a fte r d usting .

Typhus Appraisal: A lthough the  typhus a p p ra isa l 
program , w hich w as in te g ra te d  w ith m alaria  ap­

p ra is a l  during f is c a l  y ea r  1950, h as  no t been  in 
op era tio n  long enough to  y ie ld  firm d a ta , i t  h as  
becom e ap p aren t th a t a  fa irly  su b s ta n tia l propor­
tio n  of reported  typhus c a s e s  fa il to be confirm ed 
w hen su b je c te d  to  thorough in v e s tig a tio n  and 
lab o ra to ry  d ia g n o s is .

PLAGUE: In New M exico, w here four c a s e s  of 
human bubonic p lague  occu rred  during th e  p a s t  
y ea r , the p o ck e t gophe.r w as proven to be a  p lague 
re se rv o ir. A lso  in  New M exico, an a c tiv e  ep izo o tic  
am ong c o tto n ta il ra b b its  w as o b se rv e d . P la g u e  
w as  dem onstra ted  in  C o lo rado , K a n sa s , N evada, 
New M exico, O klahom a, W ashington, and Wyoming. 
New foci reco rd ed  w ere in T hom as C ounty , K an s.; 
L e a ,  E ddy , an d  B e rn a lil lo  C o u n tie s , N . Mex. O ther 
th an  a  s in g le  c a s e  rep o rted  in  H aw aii, no human 
c a s e  of p lague  w ns a sc r ib e d  to dom estic  r a ts .

D uring 1950 four f ie ld  su rv ey  team s opera ted  
a lo n g  the m argin of known p lague  a re a s , roughly  
from North D akota to  T e x a s .  S even su ch  team s 
w ere in the f ie ld  in 1949. T h e  1950 su rvey  team s 
caugh t 33 ,068  w ild  ro d en ts  from w hich 67,202 
f le a s  w ere c o lle c te d . I t  w as show n th a t f i v e  
s p e c ie s  of w ild  roden t f le a s  could  tran sm it p lague 
under labora to ry  co n d itio n s . No p la g u e -p o s itiv es  
w ere d e te c te d  in  ex am in a tio n s  of 56,330 f le a s  
c o lle c te d  from 19,907 dom estic  r a ts .

In ad d itio n  to  th e  com prehensive  in v e s tig a tio n s  
c a rrie d  on through su rv ey  team s a n d  th e  San 
F ra n c is c o  L abo ra to ry , lim ited  s tu d ie s  on the 
eco logy  of p lague  have been  p u rsu ed  in  Brown- 
f ie ld , T e x .,  S a lt L ak e  C ity , U tah , and D enver, 
C o lo ., a re a s . F in d in g s  in the  B rcw nfie ld  and 
S a lt  L ak e  C ity  s tu d ie s  have been  rep o rted  p re­
v io u sly .*  In th e  D enver s tu d i e s ,  w h ich  ex tended  
in to  14 co u n tie s  in  n o rth -cen tra l C o lo rado , p lague 
w a s  dem onstra ted  in  e ig h t p o o ls  of f le a s  taken  
from  w ild ro d en ts  or th e ir  burrow s in  P a rk  C ounty 
Ju ly  7 and S e p t e m b e r  1, 1949. T h e s e  in­
c lu d ed  th ree  p o o ls  of f l e a s  from p ra ir ie  dog 
burrow s, two p o o ls  from p ra ir ie  d o g s , tw o p oo ls  
from ground sq u ir re ls ,  and  one poo l from a  pocket 
gopher. In s tu d ie s  of th e  abundance and d is tr i­
bu tion  of X . ch eo p is  on ra ts  in  D enver, i t  w as 
d is c lo s e d  th a t: (1) th is  f le a  is  lim ited  to  an a re a  
o f approxim ately  45 b lo c k s  near th e  cen te r of the 
c ity ; (2) dom estic  ra ts  in o the r s e c tio n s  of the c ity  
w ere not in fe s te d  w ith  th is  f le a ; and  (3) p lague 
s u sc e p tib le  w ild  ro d e n ts ,  e s p e c ia lly  w ild  m ice,

»S a lt L ake C ity: 1949 CDC A nnual R eport, p a g e  20. Brown- 
f ie ld :  1947 CDC A nnual R eport, page 151; t9 4 8 , page  131; 
1949 , page 20 .
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PERCENTAGE OF RATS POSITIVE TO THE MURINE TYPHUS COMPLEMENT FIXATION TEST

UNDUSTED AREA
GRADY COUNTY

Figure 15
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FEDERAL SECURITY AGENCY PUBLIC HEALTH SERVICE
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COMMUNICABLE DISEASE CENTER
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9 4 8  19 4 9
ATLAN TA, GEORGIA MARCH 19 50

Figure 16

PERCENTAGE OF COMMENSAL RATS INFESTED WITH X_. CHEOPIS

L E G E N D

F E D E R A L SECU R ITY AGENCY PUBLIC H EALT H  SERVICE
COMMUNICABLE DISEASE CENTER

A T L A N T A , GA. MARCH 1950
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come in c o n ta c t w i t h  dom estic  ra ta  in many 
s e c tio n s  of the D enver a re a  but not in  the  45-block 
a re a  w here X. cheopis  w as d e te c te d . T h u s , w hile  
th e  p o s s ib ility  e x is ts  th a t once in troduced  plague 
cou ld  be sp read  rap id ly  through X . cheopis in­
f e s te d  dom estic  r a t s ,  i t  ap p e a rs  th a t  the re  is  
cu rren tly  l i t t le  lik e lih o o d  of the  in troduction  of 
p lag u e  from w ild  ro d en ts  in to  the  dom estic  ra t 
popu la tion  in D enver.

ENCEPHALITIS: In v e s tig a tiv e  s tu d ie s ,  em brac­
ing f ie ld  and  labo ra to ry  a c t iv i t ie s ,  concern ing  the 
ep idem iology  and other a s p e c ts  of arthropod-borne 
v iru s  e n c e p h a lit id e s  w ere ca rrie d  on during the 
p a s t  yea r on the  P a c if ic  C o a s t (in cooperation  
w ith  the H ooper F o u n d a tio n  of M edical R e se a rc h  of 
th e  U n iv ersity  of C a lifo rn ia ) , in the M issouri 
R iv er B a s in  a re a , a n d  in L o u is ia n a . C en te r 
la b o ra to r ie s  in s t itu te d  s tu d ie s  in L o u is ia n a  in May 
of th is  year w hich to d a te  have re su lte d  in  exam ­
in a tio n  of 257 c o l le c tio n s  covering  10 s p e c ie s  
o f b ird s , and th e  dem onstra tion  of stro n g  ev idence  
of p a s t  in fec tio n  w ith E a s te rn  equine en cep h a lo ­
m y e litis  in the White Ib is .  C en te r la b o ra to rie s  
(V irus and R ic k e tts ia ,  M ontgom ery, A la.) suppo rt­
ed  the M issouri R iv er B asin  s tu d ie s  w ith  labora­
to ry  s e rv ic e s  a s  d id  the  M edical School o f the 
U n iv ersity  of K an sa s  and  the P u b lic  H ealth  Serv­
ice  H am ilton (Mont.) L abo ra to ry .

Kern County: D uring the  p a s t  yea r i t  w as found 
th a t  the in c id en ce  of c l in ic a l c a s e s  of en cep h a li­
t i s  in both hum ans and h o rse s  in c re a se d  co n sid er­
ab ly  over the four p rev io u s  y e a rs . B etw een  A ugust 
30  and O ctober 1, 1949, 15 human c a s e s  occurred  
(laborato ry  confirm ed). F o u r  of the  15 w ere 
W estern equ ine en c ep h a lo m y e litis  and 11 w ere 
S t. L o u is  e n c e p h a lit is .  In the  period  Ju ly  20 to  
O ctober 22, 1949, the re  w ere 26 equ ine c a s e s .  
B e tw een  May 21 and Ju n e  30, 1950, 9 c a s e s  of 
equ ine  en c ep h a lo m y e litis  w ere rep o rted  w ith  a 
f a ta lity  ra te  of 55 p e rc en t.

S even  s tra in s  of W estern equ ine v iru s  have 
been  iso la te d  from 4 ,451 sp ec im en s  of C. tarsalis  
m o sq u ito es  c o lle c te d  in Kern C ounty  betw een  May 
26 and Ju ly  27, 1949. One u n id en tified  neurtrop ic 
v iru s  h as  been  iso la te d  from 908 sp ec im en s of 
A edes dorsalis  m o sq u ito es  co lle c te d  during  the 
sam e period . One s tra in  of W estern equ ine v iru s  
w as  reco v ered  from 30 ,767  av ian  m ite s , L iponyss-  
us sylviarum , c o lle c te d  be tw een  A pril 28 and 
A ugust 31 , 1949. F i r s t  a ttem p ts  a t  experim en tal 
tra n sm iss io n  of lo c a l e n c e p h a lit ic  v iru se s  by 
m eans of L . sylviarum  in  a  ca p tiv e  co lony  of

doves failed. Of 441 C. tarsa lis  dissected, 10.2 
percent were infected with either oocysts or 
sporozoites, or with both.
In an intensive survey in the Yakima Valley, 

Wash., conducted in August 1949, no virus in­
fections were detected in mosquitoes or mites 
collected. It was found that the population of 
mosquitoes had been considerably reduced within 
recent years, probably due to the widespread use 
of the newer organic insecticides.

M issouri River Basin  Area (K ansas, Colorado): 
Collection of specimens, birds, mosquitoes, and 
other arthropods for virus studies and laboratory 
determinations was a major activity during the 
past year. Operations were concentrated in the 
area of Fort Scott, Kans., and Greeley, Colo., 
although investigative studies extended to other 
sections of the Missouri River Basin, particularly 
with respect to mosquito problems in the vicinity 
of water impoundments.
Table 16 shows a tabulation of nestling bird 

blood specimens collected, by month, species, 
and number of nests involved. Mosquitoes 
collected for determination of pathogenic viruses 
are recorded in table 17.

F rom  S eptem ber 1949 through F eb ruary  1950, 
b ird  n e s ts  w ere c o lle c te d  in the v ic in ity  o f K a n sa s  
C ity , Mo., and from Bourbon C ounty , K a n s ., and 
exam ined for m ites  w ith the  o b jec tiv e  of gain ing  
know ledge concern ing  th e  m ite  popu la tion  during 
the  w in te r s e a s o n . T h e  n e s ts  w ere torn a p a rt and 
su b je c te d  to  h e a t in B e rle se  fu n n e ls  to  a id  in the 
ex trac tio n  o f m ite s . C o lle c te d  m ites  w ere id en ti­
fied  to  s p e c ie s  w here p o s s ib le . T h e  number of 
n e s t s  of th e  v a rio u s  b ird s  and the  s p e c ie s  and 
fa m ilie s  of m ite s  reco v ered  from them  are  in d ica ted  
in  ta b le  18. No l ic e  w ere found in  n e s ts  exam ined . 
One tid e , a  n y m p h  o f H aem aphysalis leporis~ 
pa lustris , w as rec o v e red  from a  p h o eb e ’s  n e s t  
in  F eb ruary  1950. N e s ts  of the  phoebe , the  bam  
sw allow , and the red-w inged  b lackb ird  w ere read ily  
a v a ila b le  in  the  co lle c tio n  a re a  and generally  
harbored  la rg e  num bers of ac a rin id s  rep resen tin g  
v a rio u s  s p e c ie s  o f m ite  fauna . T h e  p re se n c e  of 
Derm anyssus americanus and Dermanyssus gallinae 
in  bam  sw allow  n e s ts  in anim al b a rn s  a t  the  Swope 
P a rk  Zoo in  F eb ru a ry  in d ic a te s  th a t th e s e  m ites 
may su rv ive in n e s ts  throughout the w in te r. R ein­
fe s ta tio n  may h av e  occurred  through the  p re se n ce  
of E n g lish  sparrow s, how ever, a s  two D• americanus 
w ere taken  from a  new ly con s tru c t ed portion of an 
E n g lish  sparrow  n e s t  found in  one of the  b am s at
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T a b le  17

MOSQUITOES COLLECTED IN THE TRI-COUNTY AREA (KANSAS) DURING 1949 
FOR DETERMINATION OF PATHOGENIC VIRUSES

S P E C I E S
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n i g r o m a c u l a t u s 1 6 1* 4 29 1 1 10 1 0 0
t r i v i t t a t u s 0 1 3 3 7 64 1, 2, 3, 4 3 26 1 ,4 ,5 0
v e x  ans 12 99 1 ,3 54 582 1 .2 ,3 13 271 1 ,3 8 113 1. 2. 4. 5.7 1 5

A ed e s  & P s o r o p h o r a 0 2 35 1 4 211 A 3 ,  4 3 28 7 0
A n o p h e l e s

p u n c t i p e n n i s 7 — 3 13 59 1 .3 5 30 1, 3 ,4 11 58 1 ,3 , 4 ,7 1 17 5
q u a d r i m a c u l a t u s 2 2 3 13 55 1,3 8 117 1 ,3 15 236 1 ,3 ,5 ,6 ,7 1 13 5
w a l k e r i 0 0 0 3 72 1,3 0

Cui  ex
( c u i  ex )  sp. 5 38 1 .3 41 312 1 ,3 11 74 1 ,2 ,3 , 4 12 75 1, 3 ,5 2 135 3 ,5
e r r a t i c u s 0 0 2 100 T ~ 15 420 1, 3, 4, 5 1 8 5
r e s  t u ans 8 18 1 ,3 2 6 1 ,3 0 1 2 6 0
s a l i n a r i u s 5 31 3 17 62 1 ,3 3 10 1 ,3 3 42 1 ,3 0
t a r s a l i s 2 4 1 4 8 1 ,3 1 4 1 ,4 0 0

P s o r o p h o r a  

c i l i a t a 0 21 64 1 ,3 13 323 1 ,2 ,3 3 216 1,5 0
c o n f i n n i s 0 46 384 1, 2 ,3 18 938 1, 3 ,4 9 325 1 ,3 ,5 0
c y a n e s c e n s 0 0 4 24 1 ,3 3 6 4 ,5 0
d i s c o l o r 0 8 14 1 ,2 ,3 5 93 1, 2 ,3 5 60 1, 3 ,5 0
f ero x 0 1 18 3 3 15 3 ,4 3 87 3 ,4 ,5 0
h o r r i d a

' - “
3 14 3 2 12 3 1 29 7

- -

•CODE -  K a n s a s  M i s s o u r i

1 A l l e n  5 B a t e s

2 A n d e r s o n  6 J a s p e r

3 B o u rb o n  7 Ve r no n

4 Neosho

s p e c ie s ,  D eg e er ie lla  vu lg a ta  in fe s te d  E n g lish  
sparrow s in  re la tiv e ly  la rg e  num bers, and a lso  
occu rred  on f iv e  o ther p a s s e r in e  b ird s .

C o rre la tio n , ev a lu a tio n , and in te rp re ta tio n  o f 
th is  m a ss  of m a te ria l i s  tim e-consum ing  and firm 
co n c lu s io n s  a re  n o t ye t fe a s ib le .

F ie ld  a c t iv i t ie s  in  th e  G ree ley , C o lo ., a re a  
during  the period May 15 to  Ju n e  30, 1950 re su lte d  
in  th e  co llec tio n  of c o n s id e rab le  m a te ria l, a s  
in d ic a te d  in ta b le  19.

F ie ld  in v e s tig a tio n s  and s tu d ie s  on a  number 
of irriga tion  p ro je c ts  in th e  M issouri R iv er B a sin ,

a lthough  n o t com plete, h av e  po in ted  up ce rta in  
co n d itio n s  co n s id ered  re sp o n s ib le  for th e  a c c e l­
e ra tio n  o f m osqu ito  b reed in g  in irriga tion  a re a s . 
And s in c e  C. ta rsa lis  m osqu itoes are b e liev e d  to 
be v e c to rs  of e n c e p h a li t is  and abound in the Mis­
so u ri R iver B a s in , fa c to rs  in flu en c in g  d e n s itie s  
o f  th is  sp e c ie s  a re  of p a r tic u la r  concern .

F ig u re s  17 and 18 p re se n t d a ta  concern ing  the 
d en s ity  of C. ta r s a lis , b ased  on ligh t trap  c a tc h es , 
in  irr ig a te d  and n o n irrig a ted  a re a s  in N eb rask a  in 
1942, 1943, an d  1949. F ig u re  18 show s a  com­
parison  of the tak e  by th ree  lig h t trap s  opera ted
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BIRDS NESTS EXAMINED AND THE MITES RECOVERED FROM THEM, SEPTEMBER 1949 THROUGH FEBRUARY 1950

T ab le  18
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E a s te r n  Phoebe 33 X X X X X X

B arn  Sw allow 31 X X X X X X

R ed -w in g ed  B la c k b i r d 5 7 X X X X X X X X X

E n g lis h  S parrow 6 X X X X X X X X X X

M o u rn in g  Dove 3 X X

B e l l s  V ire o 3 X

C a tb i r d 3
X

D ic k c i s s e l 2 X X

C a r d in a l 2 X X

G o ld f in c h 2
B a lt im o re  O r io l e 1 X

R obin 1 X

R ough-w inged  Sw allow 1 X

E a s te r n  K in g b ird 1
Cuckoo 1

TOTAL 146
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FIGURE 17

MOSQUITO DENSITIES 
IN IRRIGATED AND NONIRRIGATED AREAS 

IN NEBRASKA
(Based on L ig h t Trap C atches)

17777̂  IRRIGATED

5 0 0

«00

■ I  3 0 0

ALL SPECIES

NO.  L O C A L I T I E S  5  

Y E A R 1 9 4 2

5  6  

1 9 4 3

3  3

1 9 4 9

EaP3 NONIRRIGATED

C D C -  A T L A N T A ,  G A .

FIGURE 18

COMPARISON BETWEEN LIGHT TRAP COLLECTIONS OF FEM ALE 
CU/ax torso/is MOSQUITOES ON IRRIGATED AND NON IRRIGATED LAND (1949)
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T a b le  19

SPECIMENS COLLECTED IN FIELD  OPERATIONS IN GREELEY 
STUDY AREAS MAY 15  THROUGH JUNE 3 0 ,  1 9 5 0

M o s q u i t o e s
N u m b e r  o f  t r a p s  i n  o p e r a t i o n  ......................................................................................................... 8
N u m b e r  o f  l o t s  f r o m  n a t u r a l  r e s t i n g  p l a c e s  ( s e a l e d ) .....................................  2
N u m b e r  o f  l o t s  f r o m  h a n d  a u t o m o b i l e  l i g h t  c a t c h e s  ( s e a l e d )  . . 2
N u m b e r  o f  l o t s  f r o m  o t h e r  m e t h o d s  ( s e a l e d )  .............................................................  7 8
A p p r o x i m a t e  n u m b e r  o f  s p e c i m e n s  i n  a l l  s e a l e d  l o t s ................................... 2 , 4 3 7

M i  t e s
N u m b e r  o f  b i r d s  n e s t s  e x a m i n e d ................................................................................................  1 9 3
N u m b e r  o f  l o t s  f r o m  n e s t s  ( s e a l e d )  * .................................................................................  27
N u m b e r  o f  l o t s  o f  p o u l t r y  m a t e r i a l  e x a m i n e d  ....................................................... 4 3

B i r d s
N u m b e r  o f  n e s t s  u n d e r  r o u t i n e  o b s e r v a t i o n .  .   4 6 5
N u m b e r  o f  r o u t i n e l y  o b s e r v e d  n e s t s  w i t h  n e s t l i n g s .  ...............................  27  4
N u m b e r  o f  b l o o d s  f r o m  n e s t l i n g s  ( 3 0  s p e c i e s )  ........................................................ 6 0 2
N u m b e r  o f  s e r u m s  ( f r o m  1 3  s p e c i e s )  ...................................................................................  4 9
N u m b e r  o f  n e s t s  o b t a i n e d  f o r  e x a m i n a t i o n  ...................................................................  2 1 5
N u m b e r  o f  b i r d s  o b t a i n e d  f o r  e x a m i n a t i o n  .................................................................... 8

D o m e s t i c  an d  O t h e r  A n im a l s
N u m b e r  o f  e q u i n e  c a s e s  r e p o r t e d ................................................................................................. 2
N u m b e r  o f  h o r s e  s e r u m s  ..........................................................................................................................  4 9
N u m b e r  o f  d o m e s t i c  f o w l  s e r u m s ................................................................................................  9 1

Human
N u m b e r  o f  h u m a n  c a s e s  r e p o r t e d  ....................................................................................................  1
N u m b e r  o f  h u m a n  c a s e s  i n v e s t i g a t e d  .......................................................................................  1
N u m b e r  o f  h u m a n  s e r u m s .........................................   5 0

during 1949 in  the sam e genera l geog raph ica l 
a re a  — two on i r r i g a t e d  land (B e lle  F o u rch e ,
S. D ak.; M irage F la t s ,  N ebr.) and the th ird  on dry 
land  (A ngostu ra , S. »Dak.) being  p repared  for irri­
gation . In each  in s ta n c e , i t  w ill b e  observed , the 
C. ta rsa lis  d en s ity  is  s tr ik in g ly  h igher in irriga ted  
local i t ie s .

In the cou rse  of in v e s tig a tiv e  s tu d ie s  of a  num­
ber of su sp e c te d  c a s e s  o f e n c e p h a lit is  in C olorado 
in  the summer of 1949, 17 of 18 proven or p robable 
c a s e s  w ere found to be lo c a te d  in a re a s  irrig a ted  
either by c a n a ls  or from the South P la t t e  R iv er.

S p ecific  co n d itio n s  a s so c ia te d  w ith  irriga tion  
p ro jec ts  w hich h av e  been found to be fav o rab le  for 
in c re as in g  the production  of m o sq u ito es  include:
(1) sha llow  m argins of s to rag e  re se rv o irs  con ta in ­
ing v eg e ta tio n  or f lo ta g e ; (2) se e p a g e  from dams 
and o a n a ls ; (3) w eedy b o r d e r s  of c a n a ls  and 
d itc h es ; (4) e x c e s s  u se  of w ater on irr ig a te d  lands; 
and (5) im proper p rep a ra tio n  of irr ig a te d  f ie ld s .

BRUCELLOSIS: S tu d ies  ca rried  on in  Ind iana in 
co llab o ra tio n  w ith  the  S ta te  board  o f  h ea lth  and 
th e  B ureau  of A n i m a l  Industry  in d ica te  th a t 
re a c to rs , a s  determ ined  by blood ag g lu tin a tio n  
t e s t s ,  am ong m em bers of ru ra l fam ilies  approx­
im ate 2 p e rc en t, low er than  a n tic ip a te d . In Wis­
co n s in , s tu d ie s  are in p ro g re ss  to determ ine w hat 
fa c to rs  in c re a se  the s u s c e p tib ili ty  of ce rta in  
groups of hum ans. F ifty -f iv e  p e rc en t of a ll p o s itiv e  
hum ans c a s e s  in v e s tig a te d  in  W isconsin had a 
h is to ry  of co n ta c t w ith  in fe c te d  an im als and a 
reco rd  of raw  m ilk consum ption . T w elve p e rc en t 
h ad  had an im al co n ta c t on ly , and 33 p e rc en t had 
a  h is to ry  of consum ption of raw  m i l k  but no 
c o n ta c t w ith  an im als . T he la tte r  group (33 p ercen t) 
w ere m ainly ch ild ren  an d  young fem ales liv ing  
on farm s bu t u su a lly  no t hav in g  c lo se  a s so c ia tio n  
w ith  dom estic  an im als .

T h e  f i r s t  iso la tio n  of B ru ce lla  abortus  in sh eep  
in  the U nited  S ta te s  w as reco rded  during 1950.
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Q FEVER: In cooperation  w ith  the V irus and 
R ic k e tts ia l  D ise a se  L aborato ry  of th e  C a lifo rn ia  
D epartm ent of H ealth  an d  the R ocky M ountain 
L abora to ry , broad in v e s tig a tiv e  s tu d ie s  concern ing  
v ario u s  a s p e c ts  of Q fever are p ro ceed in g . Iden­
tif ic a tio n  and s tudy  of n a tu ra lly  occurring  human 
in fe c tio n s , the ep izoo tio logy  of n a tu ra lly  occurring  
in fec tio n  in sh e e p  and cow s, the p a th o g en s  of 
induced  in fec tio n  in sh e e p , and environm ental 
s tu d ie s  w ith  p a r tic u la r  em p h asis  on the p o ss ib le  
ro le  of airborne in fec tio n  are som e of the  problem s 
under in v e s tig a tio n .

Human c a s e s  a re  reco g n ized  through volun tary  
c a se  repo rting  b y  p ra c tic in g  p h y s ic ia n s  and 
through the re fe ren ce  d ia g n o s tic  s e rv ic e s  offered 
by the C e n t e r  and co o p e ra tin g  la b o ra to rie s . 
S poradic c a s e s  are fa ir ly  common and se v e ra l 
ep id em ics have been  s tu d ie d  in som e d e ta il . 
U su a lly  e p i d e m i c s  fa ll  in to  tw o groups: (1) 
E p id em ics occurring  am ong in d iv id u a ls  hav ing  
c lo se  a s so c ia tio n  w ith  sh e ep  or c a ttle  a s  a t  the 
U n iv ersity  of C a lifo rn ia  V ete rin ary  C o llege in 
D av is , C a lif .,  or am ong goat hand lers  tran sp o rtin g  
an im als  to  the  O rien t. (2) Among in d iv id u a ls  
w ith  no d ire c t c o n tac t w ith  an im als .

By co o p era tiv e  arrangem ents w ith  ow ners of 
la rge  sh eep  h e rd s , su rv ey s  of the e x ten t of Q fever 
in fec tio n  have been  m ade. A s ta tio n  has been 
e s ta b l is h e d  a t  D av is , C a lif .,  to  fa c il i ta te  s tu d ie s  
of th e se  f ie ld  an im als and arrangem ents have been  
m ade for the tra n sfe r  of ce rta in  sh eep  from s p e c ia l 
ra n c h e s  to  D av is  w here c lo se r  and  more frequent 
o b se rv a tio n s  can be m ade.

Au a ir  sam pling  d ev ice  for u se  in the  f ie ld  h a s  
been  developed  and p la ce d  in p en s  w here experi­
m en tally  in fe c te d  an im als  a re  kep t. While no 
re c o v e r ie s  of r ic k e t ts ia  from th e se  p e n s  have 
been  s u c c e s s fu l  a s  y e t, gu inea  p ig s  k ep t in c a g es  
in  the sam e p en s  have becom e in fec ted . Some of 
the fin d in g s a t  H am ilton , Mont. L ab o ra to rie s  during 
the y e a r  a r e :  (1) L a c ta t in g  cow s w ith norm al 
mammary g lan d s  fa ile d  to becom e in fec ted  afte r 
re p e a te d  exposure  of the te a t  o rifice  to in fec tio u s  
m ilk , in d ic a tin g  th a t  i t  is  im probable th a t hand 
m ilk ing is  a fac to r  in the sp rea d  of Q fever among 
cow s free  of m a s ti t is .  (2) L a c ta t in g  cow s and 
nonpregnan t h e ife rs  becam e in fec ted  follow ing 
in h a la tio n  of an  in fec tio u s  a e ro so l sp ray . (3) 
Q fever in dairy  c a tt le  is  a  chronic d is e a s e  of 
v a ria b le  du ration . (4) L a c ta tin g  cow s and  c a lv e s  
can  be in fec ted  rea d ily  by in trade im al in o cu la tio n .

P a s te u r iz a tio n  s tu d ie s  to  determ ine the e ff ica cy  
of h ea t trea tm en t of milk have been  inaugura ted  a t

th e  U n iv ersity  of C a lifo rn ia , School of V eterinary  
M edicine, in cooperation  w ith  the D iv ision  of 
S a n i t a t i o n ,  E nv ironm ental H ealth  C en te r, 
C a lifo rn ia  D epartm ent of P u b lic  H ea lth , and the 
D epartm ent of A gricu ltu re .

ACUTE CONJUNCTIVITIS: (Sore E yes): In
the  sou thern  U nited  S ta te s  and in  the C o ach e lla  
V a lley , C a lif .,  a  se v ere  form of co n ju n c tiv itis  
(popularly  known a s  “ so re  e y e s ” , “ pink e y e s ” , 
“ gnat so re  e y e s ” ) e x is ts  during the warm m onths 
of the  y ea r. M a n y  th o u sa n d s  of ch ild ren  are 
a f fe c te d  an n u a lly , and  in ce rta in  s e c tio n s  the 
in fec tio n  is  a m ajor c a u se  of sc h o o l a b s e n c e s . 
In a  su rvey  (1932) of 8 ,090  sc h o o l ch ild ren  in 
s ix  sou th  G eorg ia c o u n tie s  during  1 month (Sep­
tem ber) 1,633 c a s e s  of c o n ju n c tiv itis  w ere de­
te c te d . T he d is e a s e  is  a s s o c ia te d  w ith heavy 
in fe s ta tio n s  of eye g n a ts  of the genus H ip p ela tes . 
I t  ap p e a rs  th a t the g n a ts  becom e in fec ted  by feed ­
ing around the e y e s  of ch ild ren  su ffering  from the 
d is e a s e  and  tran sm it i t  to  h e a lth y  ch ild ren .

In coopera tion  w ith  the N atio n al In s titu te s  of 
H ea lth , in v e s tig a tio n s  a re  under w ay to  determ ine 
the  id en tity  of th e  pathogen ic  ag e n ts  involved; to  
determ ine w hether or no t eye g n a ts  are e s s e n tia l  
h o s ts  of the  path o g en s or m erely se rv e  a s  ag e n ts  
in  th e  m ech an ica l tra n s fe r  of the  in fec tion ; to  
s tu d y  the b io logy  of the  gnat in order to  obtain  
d a ta  for d ev is in g  co n tro l m e asu res ; and to  d e te r­
m ine to  w hat le v e ls  of abundance g n ats  m ust be 
red u ced  in order to  p rev en t sp read  of the d is e a s e .

In s tu d ie s  to  determ ine the  p rev a len ce  of con­
ju n c tiv it is ,  five  c u ltu re s  w ere tak en  from each  
in d iv id u a l sam p led ; nam ely , one from the conjunc­
t iv a  of ea ch  ey e , one from ea ch  n o s tr il,  and one 
from the  th ro a t. A to ta l  of 1J389 ind iv id u als  have 
b een  cu ltu red  in th is  m anner th u s  fa r , includ ing
1.200 sc h o o l ch ild ren , 495 p erso n s  from house­
h o lds  w ith  sym ptom atic c o n ju n c tiv itis , and 194 
from asym ptom atic co n tro ls . P re lim inary  eva lua tion  
of the accum ulated  d a ta  in d ic a te s  th a t 138 of the
1.200 sc h o o l ch ild ren  cu ltu red  p o s itiv e  for Hemo­
p h ilu s  o rg an ism s, com pared w ith  149 of the 495 
from h o u seh o ld s  w ith  sym ptom atic co n ju n c tiv itis  
and  24 from the 194 co n tro ls .

A rev iew  of d a ta  c o lle c te d  in the  s tu d y  area 
(reco rd s of “ so re  e y e s ”  by rep o rted  d a te  of onset 
of i l ln e s s  have been  g a th ered  s in c e  May 1949 by 
d y se n te ry  s tu d y  un it)  sh o w s p reva lence  r a te s  of 
“ so re  e y e s ”  r is in g  to  a  p eak  in the fa ll  of the 
year, F ig u re  19 re p re se n ts  in two w ays the data 
ta k en  during  th e  p e rio d  May through December
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1949: (1) the top  graph d e p ic ts  the  p e rc en t of 
“ so re  e y e s ”  c a s e s  b a s e d  upon the  8 ,000  ind iv i­
d u a ls  covered  in the s tu d y  a re a ; and (2) the  bottom  
graph com pares the p e rc en ta g e  of reported  c a s e s  
from th ree tow ns ch em ica lly  tre a te d  for fly  contro l 
w ith  th a t from th ree  com parab le u n trea ted  tow ns. 
I t w ill be o bserved  th a t the  fly  con tro l m easu res  
h ad  l i t t le  or no e ffe c t on the p rev a len ce  of reported  
“ so re  e y e s ”  c a s e s  in  th e  tre a te d  tow ns. H ippe- 
la te s  trapp ing  rec o rd s  for the sam e a re a  a ls o  ind i­
c a te  th a t norm al fly  co n tro l m e asu res  are  in e ffec ­
tu a l  a g a in s t g n a ts .  In th is  co n n ec tio n , i t  is  of 
in te re s t  th a t p re se n tly  u se d  m ethods for ob ta in ing  
H ip p e la tes  popu la tion  in d ic e s  are no t s a tis fa c to ry .

TULAREMIA (Tick): T h e C en te r is  cooperating  
w ith  the A rk an sas H ea lth  D epartm ent in  a s tu d y  of 
tran sm iss io n  of tu la rem ia  by t ic k s .  T h is  d is e a s e  is  
of co n s id e rab le  pub lic  h ea lth  im portance in A rkan­
s a s  w here s tu d ie s  ex ten d in g  over 10 y ea rs  have 
show n th a t 56 p e rc en t of human c a s e s  in v e s tig a te d  
have a  h is to ry  of t ic k  b ite .  A n a ly ses  of repo rted  
c a s e s  show  th a t a  g rea t m ajority  of c a s e s  occu r in 
the m ountainous or h illy  reg io n s  of the  northw estern  
and  w e s t c e n tra l se c tio n  of th e  S ta te , an d  th a t 
c a s e s  a s s o c ia te d  w ith tic k  b i te s  are even  more 
d e fin ite ly  d e lim ited  by th e  m ountainous reg io n s  
w h ereas  th o se  a s s o c ia te d  w ith  rab b it co n ta c t a re  
g en e ra lly  d is tr ib u te d  over, the  S ta te .

D uring the  p eriod  A pril 11 through June 30, a 
to ta l  of 1,131 t ic k s  w ere c o lle c te d  by dragging. 
F o rty -n in e  w ere tak en  from 4 of 10 dogs exam ined, 
15 from 2 of 4 cow s, 110 from 1 w ild  p ig , 9 ad u lt 
t ic k s  and s e v e ra l hundred nym phs and  la rvae w ere 
found on 2 d ee r, and a to ta l of 28 t ic k s  w ere tak en  
(on 2 o c c a s io n s )  from m an. M ost of the  t ic k s  (88 
p ercen t) tak en  by dragg ing  proved to  be a d u lts  and 
nym phs of the lo n e -s ta r  t ic k , Amblyomma am erica- 
num . T h is  s p e c ie s  w as found in 20 of 26 co u n ties  
in  w hich su rv ey s  w ere m ade, w hile the A m erican 
dog tic k , D erm acentor va r ia b ilis ,  w as found in 14 
c o u n tie s , and the b lack -leg g ed  tic k , Ixodes scapu-  
la r is , w as taken  in 4 co u n tie s .

SALMONELLOSIS: In v e s tig a tiv e  s tu d ie s , inaug­
u ra ted  in 1949, h av e  been broadened and are being  
ca rried  forw ard in c o n j u n c t i o n  with the  Army 
E p idem io log ica l B oard.

T h e  developm ent of an en riched  medium w ith 
su lfa th io z o le  in  a  concen tra tion  of 0 .125 mg. per 
100 m l. of te tra th io n a te  b rilla n t b ile  broth a ided  
in  the  in h ib itio n  of P ro teus  o rgan ism s and in c re ase d  
Sa lm onella  iso la tio n s  38 p erc en t.

D uring th e  y ea r  in v e s tig a tio n s  w ere m ade of a 
d is e a s e  am ong ra c in g  greyhounds w hich commonly 
had  been referred  to  a s  “ kennel s ic k n e s s .”  In 
each  ou tb reak  Salm onella  w as iso la te d . A sim ila r 
in fec tio n  w as reported  among h an d le rs  of th e  dogs. 
I t  h a s  not been determ ined  d efin ite ly  if  Sa lm onella  
i s  th e  so le  e t io lo g ic a l agen t or if  th e re  i s  ano ther 
fac to r p re se n t w hich com bines w ith the  Sa lm onella  
o rganism  to cause  c lin ic a l i l ln e s s .

T he fo llow ing  ta b le  show s the r e s u l ts  o f exam i­
n a tio n s  of 4 ,474 dogs:

No. o f
Specim ens No. P ercen t

Type Examined P o s it iv e P o s it iv e

Pound dogs 342 40 1 1 .6
H o s p i t a l i z e d  dogs 1 ,5 5 8 305 1 9 .5
G reyhounds 2 ,1 4 9 653 3 0 .3
P r i v a t e  k e n n e ls 33 12 3 6 .3
N orm al d o g s 91 19 2 0 .8

( o u t - p a t i e n t )
N orm al d o g s 301 39 1 2 .9

( r a b i e s  c l i n i c s )
TOTAL 4 ,4 7 4 1 ,0 6 8 2 3 .8

S tu d ies  o f Sa lm onella  in ch ick e n s  re v e a le d  th a t 
in  add ition  to Sa lm onella  pullorum  (th e  common 
c a u se  of a  fa ta l se p tic e m ia  in  ch ick e n s), S a lm onella  
bredeney  and Sa lm onella  g iv e  m ay be d e te c te d .
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CREEPING ERUPTION: Surveys in  F lo r id a
rev e a le d  th a t 386 of 438 dogs exam ined  w ere in­
fec ted  w ith hookworm . T he p erc en ta g e  of A n c y lo s-  
tom a b ra z ilie n se  ranged  from 72 .9  in  the Miami 
a re a  to  4 .5  in  L eon  C oun ty . A ll a re a s  in F lo r id a  
th a t w ere sam pled  show ed ev id en ce  of in fec tio n . 
In v e s tig a tio n s  to  d a te  in d ic a te  th a t co n tro l o f 
the  d is e a s e  in man em braces dog contro l and so il 
la rv ic id in g  to d es tro y  the  hookworm la rv a e .

LEPROSY: T h e  groundwork h a s  been accom ­
p lish e d  for a  le p ro sy  contro l program  on a  N ation­
w ide b a s is .  S tu d ies  have been la u n ch ed , in co llab ­
o ration  w ith the L eo n ard  Wood Memorial F o u n d a­
tio n , to a sc e rta in  the e x te n t of the lep rosy  problem , 
both acco rd in g  to  S ta te s  and to  p a rticu la r  a re a s  
w ith in  the re sp e c tiv e  S ta te s . Inform ation h a s  been 
ob ta ined  from re c o rd s  of th e  C a rv ille  L eprosarium , 
S ta te  and lo c a l h e a lth  d ep a rtm en ts , and through 
fie ld  su rv ey s  in  F lo r id a  and T e x a s . T h e s e  d a ta  
in d ic a te  th a t a lthough  C a lifo rn ia , F lo rid a , L o u is ­
ian a , and T e x a s  are  co n s id ered  the endem ic S ta te s  
w ith r e s p e c t  to  le p ro sy , over the p a s t  30 y e a rs  
approx im ate ly  one-th ird  of the p a t ie n ts  adm itted  
to  C arv ille  w ere  from o th e r S ta te s . A ccum ulated  
d a ta  a lso  in d ic a te  th a t  the in c id en ce  of lep ro sy  in 
th e  U nited S ta te s  during th is  period rem ained ra th e r  
co n s tan t.

HISTOPLASMOSIS: In 1945 th e  T u b e rc u lo s is  
C ontrol D iv is io n  of th e  P u b lic  H ea lth  S ervice 
inaugura ted  in v e s tig a tiv e  s tu d ie s  concern ing  d is ­
e a s e s  w hich s im u la te  tu b e rc u lo s is ,  p a rticu la rly  
w ith  re s p e c t  to  c l in ic a l and ep idem io log ical fac to rs  
w hich m ight be of va lue  in d iffe re n tia tin g  th e se  
d is e a s e s  from tu b e rc u lo s is .  T h e se  s tu d ie s  w ere 
tran sfe rred  to the C om m unicable D is e a s e  C en te r 
in January  1950 and are  being  co n tinued .

When the s tu d ie s  w ere in it ia te d , on th e  b a s is  
of h is to p lasm in  sk in  te s t s ,  i t  w as thought th a t 
m ost of the n o n tu b e rc u lo s is  c a lc if ic a tio n s  observed  
w ere cau sed  by h is to p la sm o s is .  H ow ever, a t th a t 
tim e the id e a  w as  far from being  accep ted  and had 
n o t been confirm ed. D uring the  p a s t  4 y e a rs  g reat 
s tr id e s  h av e  been  m ade in th is  f ie ld . C on tinual 
ab sen c e  o f tu b e rc u lin  re a c tio n s  am ong p erso n s  not 
hav ing  tu b e rc u lo s is  and  th e  con tin u al find ing  of 
p o s it iv e  tubercu lin  sk in  t e s t s  among p erso n s  who 
have tu b e rc u lo s is  h a s  e s ta b l is h e d  the v a lu e  of 
th e  tu b ercu lin  te s t  a s  a d ia g n o s tic  too l. I t  h a s  been 
e s ta b l ish e d , too , th a t h is to p la sm o s is  or some 
other c lo se ly  a l l ie d  d is e a s e  i s  re sp o n s ib le  for a  
very  la rg e  p e rc en ta g e  of lung in fe c tio n s  in the 
geog raph ica l a re a  bounded on the w e s t by K an sa s

and on th e  e a s t  by O hio . Support fo r the sp e c i­
f ic ity  of the h is to p la sm in  sk in  te s t  h as  been found 
in  the iso la tio n  of the organism  from a  num ber of 
c l in ic a l c a s e s  and the  developm ent o f a  sp e c if ic  
com plem ent f ix a tio n  t e s t  w hich i s  u se fu l in d e te r­
m ining ac tiv ity  of th e  d is e a s e .  In add ition , prog­
r e s s  h a s  been m ade in  e s ta b l ish in g  the c l in ic a l 
p ic tu re  of h is to p la s m o s is .  On th e  ep idem io log ical 

s id e , the p ic tu re  i s  l e s s  com plete although valu­
ab le  d a ta  have been  o b ta in ed  from s tu d ie s  em brac­
in g  the s e t t in g  up of age sp e c if ic  r a te s  for h is to ­
p lasm in  and tu b ercu lin  am ong more than  60 ,000  
p e rso n s  in a s tu d y  a re a , by s e p a ra tin g  such  fa c to rs  
a s  rac e , fam ily in c id en c e , and geograph ic d iffer­
en ces ; and  by perform ing t e s t s  on 2 ,000 c a tt le ,  
100 dogs, num erous b ird s , r a ts ,  and o ther an im als .

On th e  b a s is  o f accum ula ted  fin d in g s , many 
au th o ritie s  now fee l th a t  i t  is  a rea so n a b le  con­
c lu s io n  th a t  a  p o s it iv e  h is to p lasm in  sk in  te s t  
in d ic a te s  p a s t  or p re s e n t in fec tio n  with H isto -  
p lasm a  capsu la tum , and th a t the blood te s t  s e rv e s  
to  s e p a ra te  th o se  who h av e  a c tiv e  in fe c tio n s  from 
th o se  who have in a c tiv e  or h e a le d  in fe c tio n s .

D uring the  p a s t  y ea r  em p h asis  w as  given to 
s tu d ie s  of the  ep idem iology  of h is to p lasm in  se n s i­
tiv ity  in K an sa s . Skin te s t s  and  x -rays w ere made 
of la rge  num bers of s tu d e n ts  (8 ,202) in  various 
c o lle g e s  and u n iv e rs i t ie s  throughout th e  S ta te . 
S e n s itiv ity  a re a s  o f d iffe ren t p a r ts  of the S ta te  
w ere made up by a l lo c a tin g  th e  te s te d  s tu d e n ts  
back  to th e ir  re sp e c tiv e  home co u n ties . T he geo­
graphic d is trib u tio n  o f h is to p la sm in  s e n s it iv i ty  
deriv ed  from the ap p lica tio n  of th is  p rocedure  is  
show n in figure 20. In the  n o rth w est com er of the 
S ta te , i t  w ill be ob se rv ed , only 10 p e rc en t of life ­
tim e re s id e n ts  re a c te d  w h ereas  in  the  n o r th e a s t
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com er 73 p e rc en t re a c te d . In add ition  to  s tu d ie s  
of u n iv e rs ity  s tu d e n ts , 11,451 grade and  high 
sch o o l s tu d e n ts , re p rese n tin g  co u n ties  in a ll s e c ­
tions o f  the S ta te , w ere te s te d .  T h e  d is trib u tio n  
of the home co u n ties  of th e s e  p u p ils  and th e ir  
d is tan c e  from T o p ek a  i s  shown in figure 21. It is  
ev iden t th a t the re  i s  a  m arked d iffe ren ce  in  the  
reac tio n  ra te  when ch ild ren  a re  te s te d ,  even w ith in  
the geographic boundaries of K a n sa s . In Sherman 
and Thom as C o u n ties , in the n o rth w est com er of 
the S ta te , 1.2 p e rc en t o f  1,637 ch ild ren  te s te d  w ere 
p o s it iv e , w h ereas  in  L eavenw orth  C ounty , in  the 
n o r th e a s t c o m «  of the  S ta te , 5 8 .2  p e rc en t of 1,705 
ch ild ren  te s te d  w ere p o s it iv e . In H arvey  C ounty , 
approxim ately  in  th e  cen te r o f the  S ta te , 11.6 per­
ce n t o f 179 te s te d  w ere p o s it iv e . A s in d ic a te d  in  
ta b le  20 and figu re 22, th e re  is  l i t t le  ev id en ce  of 
in c re a se d  in fec tio n  r a te s  w ith age  in  w este rn  
K an sa s , but the re  i s  a  s te a d y  r is e  in th e  ra te  in 
ea s te rn  K a n sa s  from the y o u n g es t to th e  o ld e s t 
age group.

In follow -up s tu d ie s  of p a tie n ts  d isc o v e red  by 
p rev io u s su rv ey s  or referred  by fam ily p h y s ic ia n s , 
1,121 p a t ie n ts  w ere  te s te d ,  x -rayed , an d  blood 
ob ta ined  fo r h is to p la sm o s is  com plem ent fixation  
t e s t s .  O rd inarily , t e s t s  w ere m ade for tubercu lin  
and h is to p la sm in  but frequen tly  t e s t s  for b lasto - 
m ycin and co cc id io id in  a lso  w ere m ade. In add ition , 
1,440 serum s w ere te s te d  by the com plem ent fix ­
a tio n  te s t  w hich proved  to be a  very u se fu l tool 
in  the d ia g n o s is  of h is to p la sm o s is  ac tiv ity .

L aborato ry  s tu d ie s  pursued  during  _the y ea r in­
cluded  in v e s tig a tio n s  re la tiv e  to  th e  requ irem en ts  
for n a tu ra l in fec tio n  w ith H. capsu la tum , p a rticu ­
la rly  the in flu en ce  of such fac to rs  a s  hum idity  and 
tem peratu re . D iffe ren ces w ere found in  the  growth

and p h y s ic a l requ irem en ts of the organism  w hich 
m ay h av e  m arked e ffec t upon the  epidem iology 
of the d is e a s e .

In th e  v e te rin ary  fie ld , p ro g re ss  w as  m ade in 
a ttem p ts  to  determ ine w hether an im als a re  v e c to rs  
in  h is to p la sm o s is , w hether th ey  c o n s titu te  a  r e s e r ­
vo ir, or w hether they are sim ply in fe c te d  from the 
sam e so u rc e s  as  hum ans. T e s t s  w ere  (jarried  out 
on sheep , c a tt le ,  sw in e , an d  d o g s . O ne s ig n ifi­
c a n t rev e la tio n  from th e  te s t s  of dom estic  an im als  
w as th a t h is to p la sm in  s e n s it iv i ty  am ong c a tt le  
and sheep  i s  extrem ely  h ig h . Over 50 p e rc en t of 
both c a tt le  and sh eep  6 y ea rs  of age and o ld e r 
w ere found to  h av e  p o s it iv e  h is to p la sm in  sk in  
te s t  re a c tio n s . R e s u l ts  of te s ts  of d om estic  an i­
m a ls  conducted  in cooperation  with the U niversity  
of M issouri, D epartm ent of A gricu ltu re , are show n 
in ta b le  21 . Wild an im als  trapped  and cu ltu red  for
H. capsulatum  a re  ta b u la ted  in  ta b le  22.

D uring the period  January  through F eb ru ary  1950, 
a  su rvey  w as conducted  a t  a  K an sa s  C ity , K a n s ., 

p ack in g  p la n t to  o b se rv e  the patho logy  in c a tt le  
s lau g h te red  in the p la n t. Of 17,400 c a tt le  s lau g h ­
te re d  during  the period , 2 ,095 (12.03 percen t) 
show ed ev idence  of d is e a s e  or p a th o lo g ic a l con­
d itio n . L iv e r  sp ec im en s (46) w ere o b ta in ed  from 
vario u s p a th o lo g ica l con d itio n s in c a ttle  observed  
on post-m ortem  in sp e c tio n . H. capsu la tum  w as not 
i s o la te d , b u t se v e ra l fungi w ere id e n tif ie d  when 
the sp ec im en s w ere cu ltu red . F o ity -n m e  c a ttle  
blood sp ec im en s ob ta ined  from the h e a r t a t in sp e c ­
tion  ta b le s  w ere found to be n e g a tiv e . T h irty  dogs 
from K an sa s  C ity  w ere n eg a tiv e  when sk in  te s te d  
w ith  h is to p la sm in , lo t H-42, 1:10.

INSECTICIDES: T h e ac tiv a tio n  of a  tox ico logy  
u n it a t Savannah perm itted  ac ce le ra tio n  of in v e s ti­
g a tiv e  s tu d ie s  concern ing  the hea lth  h az ard  a s p e c ts  
and re la tiv e  e ffe c tiv e n e ss  a g a in s t d is e a s e  v e c to rs  
of v a rio u s  in s e c t ic id e s ,  e sp e c ia lly  som e of th e  
new er ones offering  p rom ise of b e in g  e ffec tiv e  
a g a in s t  D D T -re s is ta n t f l ie s .  A tten tion  w as  given 
to  re la tiv e  to x ic ity , m odes of ac tio n , u sag e  lim ita ­
tio n , c l in ic a l m a n ife s ta tio n s , an d  u s e fu ln e s s  in 
com m unicable d is e a s e  con tro l o p era tio n s.

Dieldrin: T h is  re la tiv e ly  new  su b s ta n c e  w as 
su b je c te d  to  e x ten s iv e  in v e s tig a tio n , inasm uch 
a s  e a r lie r  t e s t s  in d ic a te d  th a t  i t  w as th e  m ost 
p rom ising  in s e c tic id e  for u se  in fly contro l a g a in s t 
D D T -re s is ta n t s t r a in s .  A lthough su b se q u en tly  i t  
w as d isc o v e red  th a t  f l ie s  r e s is ta n t  to  DDT quickly 
develop  r e s is ta n c e  to  d ie ld rin , a s  w ell a s  other 
ch lo rin a ted  hydrocarbons, to x ico lo g ica l s tu d ie s
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T a b l e  20

NUMBER AND PERCENT POSITIVE TO HISTOPLASMIN IN SIX KANSAS COUNTIES
BY AGE GROUP

County P e r so n s
A g e  i n  Y e a r s

T o t a l5 - 6 7 - 8 9 - 1 0 1 1 -1 2 1 3 -1 4 . 15 -1 6 1 7 - 1 8

T h o m a s  a n d  
S h  e r  m a n

N u m b e r
t e s t e d 3 1 3 2 9 9 2 6 5 2 5 5 2 4 4 1 6 7 9 4 1 6 3 7
N u m b e r
p o s i t i v e 1 3 1 5 4 3 2 19
P e r c e n t
p o s i t i v e 0 .  3 1 .  0 0 . 4 2 .  0 1 .  6 1.  8 2 .  1 1 .  2

H a r v e y

N u m b e r
t e s t e d 9 7 3 1 9 3 0 8 29 3 2 4 7 1 8 4 8 6 1 5 3 4
N u m b e r
p o s i t i v e 7 26 25 37 29 34 21 1 7 9
P e r c e n t
p o s i t i v e 7 .  2 8 .  2 8 .  1 1 2 .  6 1 1 .  7 1 8 .  5 2 4 .  4 1 1 . 6

S e w a r  d

N u m b e r
t e s t e d 1 3 5 1 2 0 8 5 8 2 48 4 1 24 5 3 5
N u m b e r
p o s i t i v e 1 4 2 6 3 3 2 2 1
P e  r  c e n  t  
p o s i t i v e 0 . 7 3 .  3 2 .  4 7 . 3 6 .  3 7 .  3 8 .  3 3.  9

C h e r o k e e

N u m b e r
t e s t e d 9 4 1 7 5 1 7 8 1 5 0 1 5 6 1 5 6 8 0 9 8 9
N u m b e r
p o s i t i v e 1 3 2 4 5 2 4 8 6 3 7 3 4 4 3 1 7
P e r c e n t
p o s i t i v e 1 3 .  8 1 3 .  7 2 9 .  2 3 2 .  0 4 0 .  4 4 6 .  8 5 5 . 0 3 2 .  1
N u m b e r
t e s t e d 1 1 5  1 4 2 2 3 5 7 3 4 1 3 0 5 1 2 8 1 7 0 5

L e a v e n w o r t h
N u m b e r
p o s i t i v e 0 7 2 1 9 7 1 8 6 2 2 1 2 1 7 9 9 9 9 2
P e r  c e n  t  
p o s i t i v e 0 4 7 . 7 4 6 . 7 5 2 .  1 6 5 .0 7 1 . 1 7 7  . 3 5 8 .  2

■ - '

T a b le  21

HISTOPLASM IN S E N S IT IV IT Y  BY AGE OF CATTLE, 
SHEEP, AND SWINE IN  BOONE COUNTY, M ISSOURI

Age in Y ears
Number Under 2 2 and 3 4 and 5 6 and 7 8 and over T o ta l

C* Sh Sw C Sh Sw C Sh Sw C Sh Sw C Sh Sw C Sh Sw

T e s te d 99 66 127 49 22 2 44 22 0 21 68 0 9 7 0 222 185 129

P o s i t i v e 3 1 2 15 4 0 6 5 0 9 30 0 5 4 0 38 44 2

P e r c e n t
P o s i t i v e 3 .0 1 .5 1 .5 3 0 .6 1 8 .1 0 1 3 .6 2 2 .7  0 42 .9 4 4 .1 0 5 5 .6 5 7 .1 0 1 7 .1  2 3 .1 1 .5

* C ,  c a t t le ;  Sh , s h e e p ; Sw , s w in e .
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FIGURE 22

PERCENT POSITIVE TO HISTOPLASMIN 
IN 6 KANSAS COUNTIES BY AGE GROUP

C D C - A T L 4 N T A ,  G A .

T a b le  22

WILD ANIMALS TRAPPED 
AT LAWRENCE AND AUBURN, KANSAS 

AND
LIVERS AND SPLEENS CULTURED 
FOR HISTOPLASMA CAPSULATUM

S p e c  i e s N um ber N um ber
p o s i t i v e

S t r i p e d  sk u n k * 7 1

Op o s  su m 10 0

G o p  h e r 2 0

H o u s e  mo u s e 3 0

F i e l d  m o u s e 39 0

M o l e 1 0

L i z a r d 1 0

S q u i r r e l 1 0

R a b b i t 3 0

T u r  t i e 2 0

T o t a l 6 9 1

♦ T h e  p o s i t i v e  s k u n k  w a s  fro m  a  fa rm  a t  L a w r e n c e ,  K a n s .  
R a t t le  o n  th is  fa rm  h ad  n e g a t iv e  h is to p la s m in  s k in  t e s t s .  
T h i s  i s  th e  f i r s t  re p o rt o f  th e  i s o la t io n  o f  H . cap s u l a t u m  
from  a  s tr ip e d  sku n k  ( M e p h i t i s  m e p h i t i s  a v i a ) .

and t e s t s  under f ie ld  u sa g e  produced 
v a lu ab le  inform ation. I t  w as in d ic a ted , 
for exam ple , through t e s t s  on ra ts  
th a t  d ie ld rin  i s  abou t five  tim es a s  
to x ic  a s  D D T. S im ulated  fie ld  t e s t s  
and labo ra to ry  s tu d ie s , u s in g  gu inea  
p ig s , ca ts , dogs, and m o n k e y s ,  
y ie ld e d  com parab le r e s u lts .

S in ce  ch ron ic  exposu re  to dermal 
ap p lica tio n  i s  the m ore predom inant 
type rec e iv e d  by u s e rs  of in s e c t ic id e s  
in f ie ld  o p era tio n s , p a rticu la r  inquiry 
w as m ade in  th is  general d irec tion . 
U sing  s tan d ard  volume com parable to  
112 cc . for a  150-lb. m an, ind iv idual 
d o se s  w ere varied  from 10 to  400 mg. 
o f the ac tiv e  su b s ta n c e  per kilogram  
of body w eigh t. T h e  r e s u lts ,  u s in g  
r a ts ,  m ice, g u in ea  p ig s , dogs, mon­
k e y s , sh e ep , and c a ttle  a s  te s t  an i­
m a ls , show  a  co n s id e ra b le  varia tion  
in  the s u sc e p tib ili ty  o f d iffe ren t 
s p e c ie s .  R a b b its  may be k ille d  o c­
c a s io n a lly  by a  s in g le  ap p lica tio n  of 
0 .625  p e rc e n t em ulsion of d ie ld rin  

a p p lie d  a t the  ra te  of 10 m g ./k g ., w h ereas r a ts  
h av e  re c e iv e d  a s  much a s  234 d o se s  of 1.25 per­
c e n t em ulsion for an accum ulated  d o sa g e  of 4 ,680 
m g ./k g . w ithout ap p aren t in ju ry . A ll d o g s  and mon­
k e y s  w ere brought to convu lsion  w ith re p e a te d  
a p p lic a tio n s  of 1.25 p e rc e n t em ulsion , the  maxi­
mum num ber of d o se s  to le ra te d  being  in the  range 
50 to  60  (1 ,000 to  1,200 m g ./k g .) . E m u ls io n s  con­
ta in in g  1.25 p e rc en t d ie ld rin  are norm ally u se d  in 
app ly ing  the  m a teria l a s  re s id u a l sp ray  fo r fly 
contro l a t  a  ra te  of 50 m g ./s q . ft.

D ield rin  w as u sed  experim en ta lly  for fly  control 
in  four of the  five c i t ie s  a s so c ia te d  w ith  th e  study  
of the  in flu en ce  of fly contro l on the tran sm iss io n  
of p o lio m y elitis  and in  f ie ld  te s t s  in  P h a rr, T ex . 
E ffe c tiv e  fly  contro l w as o b ta in ed  in th e se  te s ts  
bu t la te r  f ie ld  te s t s  in S avannah , G a., and P h o en ix , 
A riz ., in d ic a te d  th a t d ie ld rin  i s  n o t e ffec tiv e  
a g a in s t  D D T -re s is ta n t f l ie s ,  o r more properly  th a t 
f l ie s  r e s is ta n t  to  DDT d e v e l o p  r e s is ta n c e  to  
d ie ld rin  in  a  sh o rt tim e.

In the  P h a rr, T e x ., te s t  (city -w ide) sp rin g  tre a t­
m en ts  w ith  d ie ld rin  a t  a  ra te  of 100 m g ./sq . ft. 
p rov ided  s a tis fa c to ry  con tro l of f ie ld  s tra in s  of 
D D T -re s is ta n t f l ie s  for about 3 m onths. F a l l  
trea tm en ts  a t  low er r a te s  (10,25, and 50 m g ./sq . 
f t .)  a ls o  gave s a tis fa c to ry  r e s u lts .  L aboratory  
t e s t s  on su r fa c e s  tre a te d  w ith  d ie ld rin  ex p o sed  to
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w ea th erin g  in d ic a ted  th a t d o sag es  o f 25 m g ./sq . ft. 
or g rea te r m ight rem ain  e ffec tiv e  a g a in s t house 
f lie s  for se v e ra l m onths. In Savannah, f ie ld  te s t  
d e p o s its  of 200 m g ./sq . f t. rem ained e ffec tiv e  
a g a in s t labora to ry  rea re d  house f lie s  for a s  long  
a s  12 m onths. T h u s , from an o v er-a ll s tan d p o in t 
i t  w ould ap p ear th a t d o sa g es  in the 25 to  50 m g ./sq . 
f t. range w ould be m ost fe a s ib le  for ou tdoo r 
re s id u a l sp ray in g  w ith d ie ld rin  for fly  c o n tro l . 
H ow ever, a s  m en tioned , f ie ld  ex perience  su b ­
se q u en t to  th e se  t e s t s  in d ic a ted  th a t ce rta in  s tra in s  
of f l ie s  develop  r e s is ta n c e  to  d ie ld rin  w ith in  a 
re la tiv e ly  sh o rt period , 2 to 3 m onths, and  in such  
s itu a tio n s  d ie ld rin  is  in e ffec tiv e  as  a  fly  control 
re s id u a l .

In labo ra to ry  t e s t s  conducted  to determ ine the 
re la tiv e  re s id u a l e f fe c tiv e n e ss  o f v a rio u s  m a te ria ls  
a g a in s t  A. quadrim aculatus, d e p o s its  o f d ie ld rin  
a t  100 to  200 m g ./s q . ft. gave r e s u lts  su p e rio r to 
DDT through a  29-w eek te s t  period . N in e ty -six  
p e rc e n t m o rta litie s  w ere ob ta ined  a t the end of the 
period  w ith 30 m in. exposure  to  100 mg. d e p o s its  
o f d ie ld rin  a s  com pared w ith 35 p e rc e n t k i l l  w ith  
DDT under com parable co n d itio n s.

Chlordan: T o p ic a l a p p lica tio n  of chlordan to 
experim en tal an im als  in d ic a te d  th a t th is  m ateria l 
i s  co n s id erab ly  m ore to x ic  than  DDT. A s in g le  
ap p lica tio n  of 25 p e rc e n t chlordan co n cen tra te  a t 
th e  ra te  of 400 m g ./k g . p roduced s ig n if ic a n t mor­
ta l i t i e s  in r a t s ,  w h ereas a  s im ila r  d o sa g e  of DDT 
show ed  no i l l  e f fe c ts .

C hlordan  h as  been  found to  be e ffec tiv e  a s  a 
re s id u a l sp ra y  fo r th e  con tro l o f D D T -res is tan t 
f l ie s ,  and Was u se d  ra th e r w idely  during th e  1950 
sp ray  se a so n  in c e r ta in  sp ray  a re a s . H ow ever, i t  
i s  more v o la tile  and  therefo re no t a s  long la s t in g  
a s  DDT or d ie ld rin , p a r tic u la rly  when ap p lied  a s  
an  outdoor re s id u a l sp ray . B e c a u se  of i t s  v o la til­
ity  and o th e r  q u a l i t ie s ,  chlordan is  not recom ­
m ended for com plete in s id e  re s id u a l sp ray in g  of 
re s id e n c e s . I t  i s  co n s id e red  sa fe  for p o rch e s , 
sp o t sp ray in g  in k itc h e n s , the in s id e  of p riv ie s  and 
other o u tb u ild in g s , and is  e f f e c t i v e  in  such  
s itu a tio n s .

DDT: T o p ic a l a p p lic a tio n s  of 25 and 6 .2 5  so lu ­
tio n s  and 2 .5  p e rc en t em ulsions o f D D T, adm ini­
s te re d  a t  d o sa g e s  of 400 , 100, and 40 m g ./k g . 
re s p e c tiv e ly , in d ic a te  th a t DDT is  s trik in g ly  le s s  
to x ic  than d ie ld rin  and con sid erab ly  l e s s  so than 
ch lordan . S pecim ens of su b c u tan e o u s  fa t from 
two men who had  u n d e r g o n e  pro longed  heavy

R e la ted  S tud ies: In v e s tig a tiv e  s tu d ie s  of s a n i­
ta tio n  fa c to rs  in fly  con tro l augm ented  accum ulated  
ev id en ce  th a t environm ental sa n ita tio n  is  b a s ic  in 
a l l  sound  fly  co n tro l p rogram s, confirm ing th e  gen­
e ra l co n c lu sio n  th a t good sa n ita tio n  i s  a  pre­
r e q u is i te  to  perm anent f ly  con tro l. In the P harr,

ex p o su re s  to DDT in c o n n e c t i o n  with o p era­
tio n a l sp ra y  program s w ere an a ly zed  for DDT 
co n ten t. One w as found to  con ta in  91 ppm and the 
other 291 ppm of D D T. B oth men w ere su b je c te d  
to  d e ta ile d  c l in ic a l exam ination  and n e ith e r  ex h ib ­
ite d  abnorm al con d itio n s a ttr ib u ta b le  to  DDT.

F ie ld  and labora to ry  t e s t s  in d ic a te  th a t DDT is  
th e  m ost e ffec tiv e  re s id u a l sp ra y  fo r fly control 
in a re as  w here r e s is ta n t  s tra in s  have no t developed 
in  s ig n if ic a n t  num bers, and  th is  m a te ria l rem ains 
e ffe c tiv e  a g a in s t m a la ria -tran sm ittin g  m osq u ito es  
and i s  recom m ended for u se  in  su c h  a c t iv i t ie s .  
O utdoor re s id u a l a p p lica tio n s  of DDT a t  the ra te  
o f 200 m g . / s q .  f t . ,  in  g en e ra l gave r e s u l t s  com par­
ab le  in  e f fe c tiv e n e ss  to  50 m g ./sq . f t.  d o sa g e s  
of d ie ld rin  w here n o n re s is ta n t s tra in s  o f  f lie s  
w ere invo lved .

C om parative s tu d ie s  on th e  e f fe c tiv e n e s s  of 
in s e c t ic id e s  u se d  a s  sp a c e  sp ra y s  fo r fly  contro l 
w ere co n d u c ted  w ith  re s p e c t to  D D T, d ie ld rin , 
and ch lo rdan . DDT sp a c e  sp ra y s  gave 80  p e rc en t 
or b e tte r  con tro l of blow f lie s  a t  reco v ered  d o sa g es  
above 0 .2  lb . p er a c re , but le s s  than  20 p ercen t 
k ill of D D T -re s is ta n t s tra in s  o f h o u se  f l ie s .  Chloiv 
dan w a s  e ffe c tiv e  a t  reco v ered  d o sa g es  above
0.06 lb . per a c re  and d ie ld rin  a t  d o sa g e s  above
0.012 lb. p er ac re . D ield rin  app lied  w ith  con­
v en tio n a l equipm ent a s  a  m ist or fog on a  sem i­
o p era tio n a l b a s is  gave e ffec tiv e  red u c tio n s  of 
fly  p o p u la tio n s . Smoke bom bs co n ta in in g  20 per­
c e n t DDT and 5 p e rc en t chlordan w ere e ffec tiv e  
a g a in s t f l ie s  when u sed  indoo rs , bu t th e re  w as  no 
re s id u a l e ffec t.

Lindane: R e s u lts  of te s t s  on r a ts  w ith  to p ica l 
a p p lic a tio n s  of 25 an d  6 .25  p e rc e n t so lu tio n s  and
1.25 em u lsions a t ra te s  of 400, 100, and  20 m g ./k g . 
re sp e c tiv e ly  in d ic a te  th a t lin d an e  i s  le s s  tox ic 
to  an im als  than  is  d ie ld rin . H ow ever, lim ited te s t s  
su p p o rt inform ation obta ined  from o ther la b o ra to r ie s  
to  the  e ffe c t th a t lin d an e  i s  more tox ic  than d ie l­
drin  to  c e r ta in  d o m estic  an im als , p a rticu la rly  
c a tt le .

Applications of lindane at the rate of 50 mg./sq. 
ft., as residual spray, gave satisfactory control of 
DDT-resistant flies for 4 to 8 weeks.
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D D T , c h lo rd a n , and d ie ld r in  u s e d  a s  s p a c e  s p r a y s  g iv e  e f f e c t iv e  f l y  co n tro l w hen 
a p p lie d  a s  m is t  or fo g  b y  c o n v e n t io n a l eq u ip m en t s u c h  a s  th e  d e m o n s tra t io n a l fo g g in g  
m a ch in e  ( M is s i s s ip p i )  sh o w n  a b o v e .

T e x .,  a re a , for exam ple , a breakdow n in equipm ent 
em ployed in the opera tion  of sa n ita ry  la n d fills  for 
garbage d isp o s a l r e su lte d  in a qu ick  bu ildup  of fly  
p o p u la tio n s  a t the d is p o s a l s i t e ,  w h ereas a resum p­
tio n  of la n d fill o p era tio n s produced an im m ediate 
red u c tio n  in fly  p o p u la tio n s . G rill coun ts in c re ase d  
from le s s  than  50 to  more th an  500 in le s s  than  2 
w eek s  during the in te rrup tion  of la n d fill o p era tio n s. 
D e ta ile d  in v e s tig a tio n s  in sm a ll tow ns of the lower 
R io  G rande V alley  in d ic a te d  w aste  w ater is  the 
m ost frequen t fly  a t tra c ta n t  in  th a t a re a , follow ed 
by garbage and an im als p e n s . From  the s tan d p o in t 
of fly  p roduction , how ever, garbage w as by far the 
m ost im portant m a te ria l.

In S avannah , G a ., and  P h a rr , T e x .,  a r e a s  , 
s tu d ie s  w ere m ade con cern in g  the d iu rna l and 
n o c tu rn a l re s tin g  h a b its  o f a d u lt f l ie s .  It w as 
learned  th a t both house  f l ie s  and blow  f l ie s  show  
a p referen ce  for th e  ground or o ther ho rizo n ta l 
su r fa c e s  for re s tin g  during  th e  daytim e but u su a lly  
r e s t  in  tre e s , b u sh e s , g ra s s e s ,  or o ther v eg e ta tio n  
a t n igh t.

A ctua l an d  s im u la ted  f ie ld  s tu d ie s  w ere made 
to  determ ine the degree  of con tam ination  to  w hich 
re s id u a l sp ray in g  o p era to rs  are ex p o sed . F iv e  
p e rc en t DDT em ulsion  w as  u se d  a s  the t e s t

m a te ria l. C on tam ination  w as much g rea te r in in ­
door s p r a y i n g  than  in outdoor sp ra y in g , the 
av erag e  am ount for the arm s being  246 m g ./sq . f t. 
for indoor a s  com pared w ith  only 34 m g ./sq . f t. 
for outdoor sp ray in g  in s im u la ted  t e s t s .  The  
m a r k e d  p ro tec tio n  prov ided  by clo th ing  w as 
dem onstra ted  by th e  fa c t th a t the  av erag e  con­
tam ination  of exposed  (unclo thed ) a re a s  of w orkers 
in  a c tu a l outdoor sp ray in g  w as 23.6 m g ./sq . f t. 
a s  com pared w ith abou t 0 .3  m g ./sq . f t. for c lo thed  
a r e a s .

Some 36 fo rm ulations for em u lsifiab le  concen­
tr a te s  of chlordan w ere dev e lo p ed . Some con tained  
co n v en tio n a l so lv e n ts  and o thers  only em ulsion  
s o lu b i l iz e r s .  T h e  form ulation  recom m ended for 
f ie ld  u se  co n ta in ed  8 g a l. of ch lo rdan , 2 g a l. of 
em u ls ifie r (T riton  X-155 or X -100), and 40  g a l. 
of x y le n e , w hich y ie ld s  an em u lsifiab le  concen­
tra te  con ta in ing  abou t 25 p ercen t ch lordan .

C o n s id erab le  a t te n tio n  w as given to the  problem  
of develop ing  b io -a s s a y  te c h n iq u e s  for u se  w ith  
com pounds su ch  a s  d ie ld rin , for w hich sa tis fa c to ry  
m ethods of chem ical a n a ly s is  are not a v a ila b le . 
U sin g  m icro loops to  t r e a t  ad u lt f l ie s ,  te ch n iq u e s  
have  been  d eve loped  for m aking rea so n ab ly  a c c u ­
ra te  de term ination  of th e  am ount o f d ie ld rin  in
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c e rta in  anim al t i s s u e s .

LARVICIDES: In f ie ld  t e s t s ,  s a t is fa c to ry  k il l s  
o f f l ie s  w ere o b ta in ed  w ith  a ld rin  and  d ie ld rin  
em u lsio n s and su sp e n s io n s  a t  25 m g ./s q . f t.  and 
ab o v e , w ith chlordan em u ls io n s  and d u s t a t  100 
m g . / s q .  f t. and ab o v e , and  w ith  5 p e rcen t benzene 
hex ach lo rid e  d u st a t  100 mg. gamma iso m e r /sq . f t. 
DDT and  toxaphene w ere re la tiv e ly  in e ffe c tiv e  
a s  fly  la rv ic id e s  although  som e degree of contro l 
w as  ach iev ed .

M osquito la rv ic id in g  s tu d ie s  during 1950 w ere 
lim ited  to re s id u a l and p reflood ing  trea tm e n ts . 
R e s id u a l trea tm en ts  of land locked  ponds w ith DDT 
a t  the ra te  of 3 lb . per ac re  gave e ffec tiv e  m os­
qu ito  con tro l for 13 to  23 w eeks; b enzene  hex­
ach lo rid e  (12 p e rc en t gamma isom er) a t  1 lb . per 
a c re , 3 to  8 w eeks; toxaphene a t  1 lb ., 4 to  6 
w ee k s; d ie ld rin  a t  0 .25  lb .,  8 to  12 w ee k s; and 
d ie ld rin  a t  1 lb ., e f fec tiv e  25 w eeks a fte r  treatm ent. 
DDT and d ie ld rin  trea tm e n ts  w ere d es tru c tiv e  of 
f is h ,  w h ereas a s  many a s  five a p p lic a tio n s  of 
b enzene  hexach lo ride  in a s in g le  se a so n  did not 
d ra s tic a lly  a ffec t the  to ta l  f ish  po p u la tio n s.

R e la tiv e ly  lo n g -la s tin g  e ffe c tiv e n e ss  a ls o  w as 
ob ta ined  w ith  DDT, d ie ld rin , toxaphene , and DDD 
w hen ap p lied  as  p reflood  trea tm en ts  a t 3 lb . per 
a c re . T oxaphene la s te d  for abou t 1 m onth, DDD 
an d  DDT for 3 to  4 m onths, and  d ie ld rin  rem ained 
e ffe c tiv e  18 w eeks a fte r trea tm en t.

INSECTICIDE RESISTANCE: Since the de­
velopment of re s is tan ce  to in sec tic id es  by vectors 
of d isease  may have very serious im plications 
in communicable d isea se  control operations, con­
siderab le  investigative atten tion  was given to 
th is  problem during the p ast year.

T e s ts  w ith f ie ld  s t r a in s  of f l ie s  co lle c te d  from 
the  Savannah , G a., and P h a rr, T e x ., a re a s  show ed 
th a t re la tiv e ly  high d eg re es  of DDT re s is ta n c e  
w ere m ain ta ined  even in a re a s  w here rou tine  ap­
p lic a tio n s  of DDT had no t been  made for 2 y e a rs . 
When th e se  r e s is ta n t  s tra in s  w ere rea red  in the 
labo ra to ry  for s e v e ra l g en e ra tio n s  in th e  ab sen c e  
of DDT they  g radually  lo s t  th e ir  r e s is ta n c e ,  the 
ra te  of rev e rsio n  b e in g  l e s s  rap id  for the  more 
r e s is ta n t  s tra in s .

L abo rato ry  s tu d ie s  on th e  re la tio n sh ip  betw een  
the  degree of su rfa ce  coverage and  th e  deve lop ­
m ent of D D T -res is tan c e  by f l ie s  have show n, th a t 
r e s is ta n c e  developed  more rap id ly  in co lo n ie s  
when 45 p e rc en t of the re s tin g  su rfa ce  w as trea ted  
th an  in  co lo n ie s  when only 5 p e rc en t of the su rface  
w as tre a te d .

F lie s  exposed to combined deposits  of DDT 
and methoxychlor developed res is tan ce  le s s  rap­
idly than those exposed to either insectic ide  
alone. F lie s  which had developed res is tan ce  to 
DDT were quite re s is ta n t to methoxychlor a lso , 
but f lie s  w h i c h  had developed res is tan ce  to 
methoxychlor were not sim ilarly  re s is ta n t to DDT. 
F lie s  which had developed res is tan ce  to DDT 
were not re s is ta n t to dieldrin (in itia l application 
of d ieldrin).

Laboratory s tu d ies  showed tha t house fly col­
onies exposed to sub le thal doses of dieldrin 
developed a d e g r e e  of r e s i s t a n c e  to th is  
in sec tic ide .

Some of the s tra in s  of f lie s  in the Savannah, 
G a., and Phoenix, A riz., a reas developed a very 
high d e g r e e  of re s is tan ce  to dieldrin about 2 
months after the in itia l application . A stra in  of 
ch lordan-resistan t f l i e s  w as detected  in the 
Savannah, G a., area.

From general observation it  appears tha t s tra in s  
of f lie s  which have developed re s is tan ce  to other 
chlorinated hydrocarbons, such a s  chlordan or 
DDT, develop dieldrin re s is tan ce  much more 
quickly than s tra in s  not previously exposed to 
these  m ateria ls. C hlordan-resistant s tra in s  appear 
a lso  to have a high in itia l re s is tan ce  to dieldrin .

There is  little  evidence to indicate that re s is t­
ance to in sec tic id es  on the part of m alaria-trans­
m itting m osquitoes has developed to the point 
where it  m aterially  le sse n s  the effec tiveness of 
the common in sec tic id e s  in control operations.

Prelim inary laboratory s tud ies with the oriental 
ra t f le a , X. cheopis, indicate tha t a degree of 
re s is tan ce  to DDT may be developed in a few 
generations by exposure of populations to sub- 
le thal concentrations. However, th is  flea  is highly 
su scep tib le  to DDT and there is as yet no indica­
tion from general field observations that DDT 
re s is tan ce  is  developing under conditions which 
obtain in typhus control through DDT dusting .

RODENTICIDES: Major ac tiv itie s  in th is  sphere 
were concerned with field  and laboratory te s ts  
of the re la tiv e ly  new rodenticide, warfarin, which 
is  an an ticoagulan t re la ted  to the common drug 
Dicumarol. It k ills  ra ts  by causing hemorrhage, 
thus providing a new approach to rodent control. 
Whereas conventional rodenticides ac t on the 
“ quick k il l”  p rinciple, warfarin ac ts  through 

sm all doses taken over a period of days. Animals 
can to lera te  a m assive dose many tim es the amount 
w hich would be fa ta l if taken in sm all repeated
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d o se s . F o r exam ple , r a ts  te s te d  w ith stood  a  s in g le  
dose  of 50 m g ./k g ., w hereas when i t  w as ad m in is­
te red  over a 5-day period  m ost ra ts  w ere k illed  
by a to ta l dose  of 5 m g ./k g . T h is  q u a lity  m akes 
the u se  of w arfarin  re la tiv e ly  sa fe  for man and 
dom estic  an im a ls , s in c e  there is  l i t t le  lik e lih o o d  
of p o ison ing  from the a c c id e n ta l in g e s tio n  of 
a s in g le  d o se . T he danger of a c c id e n ta l d e a th s  
is  fu rther d e c re a se d  by th e  fa c t th a t v itam in  K 
is  an e ffec tiv e  a n tid o te .

In f ie ld  tr ia ls  w ith  Norway r a ts ,  g en e ra lly  good 
con tro l h a s  been  ob ta in ed  u sin g  yellow  corn m eal 
b a it co n ta in in g  0 .005 p ercen t w arfarin . Som ewhat 
le s s  s a tis fa c to ry  r e s u l ts  have been ob ta in ed  w ith  
roof r a ts ,  p a rticu la rly  on farm s; how ever roof ra ts  
w ere s a tis fa c to r i ly  co n tro lled  w ith w arfarin  in 
corn m eal a t  the ra te  0 .05 m g./gm . The only  so lid  
b a it roof r a ts  p referred  over corn m eal (in fie ld  
te s t s )  w as corn m eal co n ta in in g  10 p ercen t pecan  
crum bs. Water co n ta in in g  w arfarin  a t  th e  ra te  of
0 .0 6  m g ./m l. w as e ffec tiv e  a ls o .

W arfarin p roduces a  ty p ic a l patho logy  w hich can 
be rec o g n ize d  w ith  a lm ost com plete c e r ta in ty  in 
over 85 p e r c e n t  of r a ts  po iso n ed . Secondary  
po ison ing  may occur if  c a ts  (and presum able o ther 
an im als) consum e w arfarin -po isoned  r a ts  over 
a period  of d ay s .

S im ulated  f ie ld  t e s t s  in d ic a ted  th a t Norway r a ts  
g iven  su b le th a l d o se s  of ANTU d e v e l o p  an 
av o id an ce  rea c tio n  to th is  ro d en tic id e  w hich per­
s i s t s  for a s  long a s  4 m onths. W arfarin, on the 
o th e r hand, ap p e a rs  not to c a u se  the developm ent 
o f an avo idance  or b a it re fu sa l re a c tio n .

ECTOPARASITE CONTROL: T e s t s  w ere made 
w ith  16 sam p le s  of d eb ris  c o llec te d  from ra t  runs 
w hich had been  tre a te d  w ith  DDT more than  2 
y e a rs  p rev io u sly . A n a ly ses  show ed th a t 14 of 
the 16 sam p le s  co n ta in ed  DDT and su ff ic ie n t 
q u an tity  rem ained  in 11 to  g ive 100 p e rc en t mor­
ta l i t i e s  of the o r ien ta l r a t  f lea .

In lim ited  f ie ld  t e s t s  a g a in s t so il  in fe s ta tio n  
o f c a t f le a s ,  5 or 10 p ercen t DDT d u s t gave e ffe c ­
tiv e  k i l l s  of a d u lts  but apparen tly  w as in e ffe c tiv e  
a g a in s t  the imm ature s ta g e s .  S ingle a p p lic a tio n s  
o f ch lordan  gave e ffec tiv e  con tro l.

DISINSECTIZATION OF AIRCRAFT: Inves­
tiga tions were continued under the sponsorship  
of the D ivision of Foreign Quarantine, in an effort 
to develop improved formulations for the d is ­
in sectiza tion  of intercontinental aircraft through 
use of space  sp ray s. The objective was to develop 
a more effective and le s s  expensive formulation

w hich would n o t c ra z e  p le x ig la s s  nor le a v e  o ily  
d e p o s its .

Some 64 d iffe ren t form ulations w ere te s te d  in 
P ee t-G rady  cham bers u sin g  a d u lt h o u se  f lie s  as 
the  t e s t  s p e c ie s .  E xperim en ta l form ula S-43 w as 
found to  be m ost s u i ta b le .T h is  new  form ula i s  more 
to x ic  to  in s e c ts  than the p rev io u s s ta n d a rd  form ula 
G -382, g iv ing  a  com parative m o rta lity  in d ex  of 
about 1.4 for adu lt M usca  d o m estica  w hen app lied  
a t  a  ra te  of 3 gm. per 1 ,000 cu . f t. It is  a lso  le s s  
ex p e n s iv e , does n o t c raze  p le x ig la s s , and d o es 
n o t le av e  an o ily  d e p o s it. When ap p lied  a t  s tan d ard  
trea tm en t r a te s  i t  is  nontoxic to hum ans but i t  i s  
som ew hat ir r i ta t in g  and therefo re  i t  is  recom ­
m ended th a t a p p l i c a t i o n  be m ade only when 
p a s se n g e rs  a re  n o t p re se n t.

RADIOACTIVE ISOTOPE LABORATORY: Dur­
in g  the la t te r  h a lf  of the f is c a l  y ea r a  new  rad io ­
a c tiv e  iso to p e  labo ra to ry  w as e s ta b lish e d  at 
Savannah , G a ., c o n s is tin g  of: (1) a  chem istry  
laboratory  for sy n th e s is  of rad io a c tiv e  com pounds, 
low le v e l a c tiv ity  m an ip u la tio n s, and dry runs 
p rior to incorporation  of ac tiv e  m a te ria l; (2) a  hood 
for rem ote con tro l h and ling  of high le v e l a c tiv ity  
and fo r the s to rag e  of trac e r  sh ip m en ts; (3) a 
b io lo g ica l specim en  room for h o u sin g  an im a ls , 
in s e c ts ,  and other b io lo g ica l sp ec im en s co n ta in ­
in g  ra d io a c tiv e  m ateria l; (4) a  counting  room w ith 
e lec tro n ic  equipm ent for q u an tita tiv e  determ ination  
of rad io a c tiv ity  in sp ec im en s; and (5) o ffice  sp a ce  
for s tu d y , rea d in g  and reco rd  keep ing .

T h e  laboratory  w ill se rv e  various in v e s tig a tio n s  
of the C om m unicable D ise a se  C en te r in w hich 
ra d io a c tiv ity  tech n iq u es a re  a p p lic a b le .

EQUIPMENT DEVELOPMENT (F ie ld , Labora­
tory, Scientific): A num ber of new  p ie c e s  of equip­
m ent for u se  in the various a s p e c ts  of communi­
cab le  d is e a s e  con tro l and in v e s tig a tio n  w ere 
developed  during the y ea r e ith e r de novo  or through 
im provem ents in  o ld  m odels.

In the realm  of con tro l, a  g rav ity  fed sp ray  
u n it w as developed  for ligh t and medium a irc ra ft.
I t em ploys doub le  th ro a t ven tu ri tu b es w ith  annular 
o rifice s  to  accom plish  the  sp ray  so lu tio n  break-up. 
F lig h t t e s t s  w ith  P T -17  p la n es  d isp e rs in g  a  22 
p e rc e n t so lu tio n  o f DDT in m ethy la ted  naph tha­
le n e s  a t  r a te s  of % to  % gal. per m inute gave a 
p a r tic le  s iz e  range of 10 to  50  m icrons.

A nother item  in the f ie ld  of a irp lan e  sp ray in g  
equipm ent w as the  incorporation  of im proved 
fe a tu re s  into the C 0 2 “ p ack ag ed  u n it”  for lig h t 
a irc ra f t  w hich w as developed  for u se  ;n connecr
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tion w ith epidem ic and d is a s te r  aid . T h is  u n it  h as  
been  approved  by the CAA for in s ta lla tio n  by 
lic e n s e d  a irp lan e  m echan ics  in P ip e r  J-3  or PA -12 
p la n e s .

Item s su b je c te d  to  s tru c tu ra l and perform ance 
t e s t s  during the y ea r  inc lude: v ario u s  ty p e s  of 
hand  spray  ca n s  su ita b le  for d isp e rs in g  em ulsions 
or su sp e n s io n s  of w ater w e ttab le  pow ders; leak - 
proof hand  shu t-o ff v a lv e s ; and x y le n e - re s is ta n t 
sp ra y  h o se .

Dem and for the developm ent of new  or improved 
labora to ry  and s c ie n tif ic  equ ipm ent and ap p a ra tu s  
w as  heavy  during 1950.

A con tinuous reco rd ing  sam p le r for a tm ospheric  
p o llen  and d u s t w as d ev e lo p ed  and su b je c te d  to 
prelim inary  te s t s  w ith favo rab le  r e s u l ts .  A lthough 
d e s ig n e d  sp e c if ic a lly  for c o llec tio n  of p o lle n , i t  
may be adap ted  for sam pling  of o ther air-borne 
a lle rg e n s  or pathogens.

A re sp ira to ry  exposure cham ber for u se  in  study­
ing the e f fe c ts  of a ir-borne to x ic a n ts  upon experi­
m ental an im als  w as d es ig n ed  and co n s tru c te d . 
T h is  d ev ice  i s  p a rticu la rly  u se fu l in  determ in ing  
th e  to x ic itie s  of g a s e s ,  sp ray  m is ts , an d  d u s ts  
of econom ic p o iso n s .

O ther equipm ent d eve loped  for u se  in tox ico- 
lo g ic a l in v e s tig a tio n s  inc lude (1) se lf-c o n ta in e d  
an im al re a rin g  ca g es  w ith  au tom atic  w ate rin g  
d ev ice ; (2) an in strum en t for m easuring  the degree 
of con tam ination  to  w h ich  opera to rs are exposed  
in f ie ld  re s id u a l sp ray in g  o p era tio n s; a n d  (3) equip­
m ent for e x p o s i n g  experim en tal an im als to
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F i e l d  t e s t s  in d ic a te  th a t th e  a p p a ra tu s  sh o w n  a b o v e  w h ic h  w a s  
d e v e lo p e d  fo r  m e a s u r in g  and re c o rd in g  a tm o sp h e ric  p o lle n  
and d u st m ay  b e  a d a p te d  fo r  sa m p lin g  o th er a ir -b o rn e  a lle r g e n s  
or p a th o g e n s .

s im u la ted  f ie ld  sp ray in g  co n d itio n s .
A re c ip ro c a l so lu tio n  ag ita to r  w ith a  ca p a c ity  of 

s ix te e n  500 c c . sep ara to ry  funnels w as co n s tru c ted  
for u se  in a n a ly tic a l chem istry .

L aborato ry  f a c i l i t ie s  o p era ted  during  1950 in­
c lude  s e c tio n s  a n d /o r  u n its  devo ted  to  p a ra s ito l­
ogy, g en e ra l b ac te rio lo g y , en te r ic  b ac te rio lo g y , 
v iro logy  and r ic k e tts io lo g y , se ro lo g y , m ycology, 
c l in ic a l patho logy , tu b e rc u lo s is , d ip h th e ria , s tre p t­
o co c cu s , and n u rsin g  re se a rc h . R e s p o n s ib i l i t ie s  
of C en te r la b o ra to rie s  inc lude: (1) a s s is ta n c e  to 
CDC com ponents in  f ie ld  in v e s tig a tio n s ; (2) pro­
v id ing  laboratory  fa c i l i t ie s  and s e rv ic e s  to  o ther 
D iv is io n s  of the B ureau of S ta te  S e rv ic e s ; (3) con­

d u c tin g  m ethodology re se a rc h ; (4) p rov id ing  tra in ­
ing  f a c i l i t i e s  and o p portun ities  for p e rso n n e l o f 
S ta te  and lo c a l pub lic  h ea lth  la b o ra to r ie s ; (5) 
su p p ly in g  re fe ren c e  d ia g n o s tic  s e rv ic e s  to  S ta te , 
lo c a l ,  and other pub lic  h ea lth  la b o ra to rie s ; (6) con­
s u lta t io n  s e rv ic e s ; and (7) ev a lu a tio n  of perform ­
ance  le v e l of S ta te  and other la b o ra to r ie s .

T h e  P la g u e  S uppressive  L abora to ry , b a se d  in  
San F ra n c is c o ,  C a lif .,  w as  in te g ra te d  into the 
C e n te r’s  com bined laboratory  program  and  d e s ig ­
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n ated  th e  W estern CDC L aborato ry . L a te  in  the 
f is c a l yea r th e  re la tiv e ly  new  c lin ic a l p a tho logy  
laboratory  w as  e s ta b l is h e d  in q u arte rs  a d ja c e n t 
to Grady H o sp ita l, A tla n ta , G a ., w here i t  is  b e in g  
developed  in cooperation  w ith G rady H o sp ita l and 
the M edical School o f Emory U n iv e rs ity . T h e  
V enereal D ise a se  R e se a rc h  L a b o ra to rie s  o f  the 
V enereal D is e a s e  D iv is io n  of PHS w ere tra n s ­
ferred  from S taten  Is lan d , N. Y . to  in s ta l la t io n s  
ad jo in ing  the  main f a c i l i t i e s  of the  C en te r L abora­
to r ie s . V iru s  and R ic k e tts ia  L a b o ra to rie s , b ased  
in M ontgom ery, A la ., w ere improved during the 
year through the a c q u i s i t i o n  of ad d itio n a l

equipm ent an d  p erso n n e l.
D uring the p a s t  y e a r  la b o ra to rie s  of the  C en te r 

hand led  more than 300,000 sp e c im en s  (e x c lu s iv e  
of re se a rc h  a c tiv i tie s )  subm itted  fo r d ia g n o s tic  
s tu d y . CDC o p era tio n al program s provided  some
200.000 of the 300,000 sp e c im en s , w h ile  25,000 
w ere  subm itted  by S ta te  pu b lic  h e a lth  a g e n c ie s ,
21 .000  by V e te ra n s ’ A dm in istra tion  H o sp ita ls ,  
7 ,500 by c o l le g e s  and u n iv e rs i tie s ,  5 ,500 by 
p ra c tic in g  p h y s i c i a n s ,  an d  vary ing  num bers 
by o ther a g e n c i e s .  T a b le  23  in d ic a te s  the 
sou rce  and type of sp e c im en s  d e a lt  with in  th is  
a c tiv ity .

T a b le  23

STATES, TERRITORIES, AND FOREIGN COUNTRIES 
WHICH SUBMITTED REFERENCE DIAGNOSIS MATERIALS TO THE RESPECTIVE LABORATORIES
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STATES

Al a . X X X X X X X N e b r  . - X X X X - -

A r i  z . X X X X X X X N e v  . - X - - - - -

Ar k . _ X X X X X X N. H. - X X X X - -

C a i i f . X X X X X X - N. J . - X X X X - X

C o l o . X X X X X X - N. M e x . X - X X X X X

C o n n . X X X X X X X N. Y. X X X X X X -

D e l  . _ X X X X - - N. C. X X X X X X X

D. C. — X X X X X X N. D a k . X X X X X X -

F l a . X X X X X X X O h i o X X X X X X X

G a . X X X X X X X O k l a . X X - X X X X

I  d a ho X _ X X X X X O r e g . X - X X X X X

111 . X X X X X X X P a . - X X X X X X

I n d . X X X X X X X R. I  . X X X X X - —

I o wa  . X X X X X X - S.  C. X X X X X X X

K a n s . X X X X X X X S.  D a k . X X X X X X

Ky. X X X X X - - T e n n  . X X X X X X X

L a . X X X X X X X T e x . X X X X X X X

M a i n e X X X X X - - U t a h X X X X X —

Md. X X X X X X - Vt  . - - X X — “ —

M a s s . X X X X X X X Va. X X X X X X X

M i c h . X X X X X X X Wa s h . X X X X X X X

M i n n . X X X X X X - W. Va. X X X X X X X

M i s s . X X X X X X - Wi s . X X X X X X X

Mo. - X X X X X X Wyo. X X — — *“ “

M o n t . X - X X - X - ( C o n t i n u e d on nex t  page)
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(T ab le  23, c o n t i n u e d )
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T E R R I T O R I E S Cuba - - X - X - -

A l a s k a  X X X X X X D . W . I . - X

H a w a i i  — _ X X X _ _ E t h i o p i a - - X - - - -

P .  I .  X X X _ X X G e r m a n y - X — — X — —

V.  I .  X H o n d u r a  s - X

I t a l y - - - - X - -
Me x i  co _ _ _ X _ _

F O R E I G N  C O U N T R I E S
N o r w a y — — — X ~

Bo 1 i  v i  a - - - - X - P e r u - - - - X - -
B r a z i l  - - X - X - S o u t h  A f r i c a - - - X - - -
C a n a d a  - — X X X X — S we d e n - - - - X - -

TRAINING: T a b le  2 4  sum m arizes th e  sc o p e  of b e rs  o f the labora to ry  s ta ff  co llab o ra ted  w ith  con-
reg u la rly  sc h e d u le d  tra in in g  co u rse s  in labora to ry  s u lta n ts  in rev ie w s of 19 S ta te  and 1 loca l labora-
d ia g n o s is , a  m ajor a c tiv ity  of C en te r L a b o ra to rie s . to r ie s . T h is  ac tiv ity  w as  carried  on in  cooperation
In add ition  to  co u rse s  l i s te d  in  the ta b le ,  f ie ld  w ith R eg ional PH S O ffices .
re fre sh e r  c o u rse s  w ere p re se n te d  by lab o ra to ry  METHODOLOGY RESEARCH AND R ELA T E D
s ta f f  m em bers under the  a u s p ic ie s  of th e  S ta te  STUDIES: P a ra s ito lo g y  -  (1) A co o p e ra tiv e  pro­
h e a lth  departm en ts o f F lo r id a , Idaho, M ontana, ^  w as dev eIo p ed w ith a  lo ca l h o sp ita l w hich
North D ak o ta , O regon, T e x a s , and W ashington. p e n n itted  d ire c t com parison of labora to ry  tech -
Over 700 p e rso n s  a tten d e d  one or m ore of the f ie ld  n iq u es  w ith c ü n ¡c a l d ia g n o s is  of ^ e b i a s i s  which
re fre sh e r  co u rse s  w hich d e a lt  w ith  im proved made ¡t p ra c tic a l  to  com pare a  w ide v arie ty  of
d ia g n o s tic  te ch n iq u e s  in  b ac te rio lo g y -se ro lo g y , p rocedu res .  (2) Balan?uth’s  liq u id  medium w ith
p ara s ito lo g y , and v iru s - r ic k e t ts ia  d is e a s e s .  H ver e x tra c t added w as found sa tis fa c to ry  for

C ollateral A ctiv itie s: E x te n sio n  S erv ice  sh ip - d ia g n o s tic  iso la tio n  and  cu ltu re  of am ebae. (3)
m en ts during  th e  y ea r inc luded  20 ,000  sp ec im en s  P o ly v in y l a lco h o l fixation  of f e c e s  proved to be an
to 313 la b o ra to r ie s . Of th is  to ta l som e 60 p e rc en t e ff ic ie n t a id  to  d ia g n o s is  of in te s t in a l  p ro tozoa,
w ent to  S ta te  and lo c a l h ea lth  d ep a rtm en ts  on th e  (4 ) A ddition  o f p e n ic illin  and  strep to m y cin  to
perm anent m ailing  l i s t  w hich in c lu d es th e  48 cu ltu re  m edia en ab led  w orkers to  m ain ta in  D ienta-
S ta te s , D is tr ic t  of C olum bia, A lask a , H aw aii, m oeba fra g ilis , sm a ll ra c e  Endam oeba h is to ly t ic a ,
P u e r to  R ico , and C a n ad a . an d  E ndam oeba co li over a  long  period  of tim e.

F o rty -one S ta te s  and T e rr ito r ie s  (tab le  2 5 ) ®  V arious m o d ifica tio n s of B eem er’s  s ta in  re su lt-
p a r tic ip a te d  in  the  ev a lu a tio n  program  fo r the e<̂  in  th e  developm ent o f a  s ta in in g  tech n iq u e
labora to ry  d ia g n o s is  of a m e b ia s is , w hich  w as su p e rio r  to  any p rev io u sly  u se d  for s ta in in g  of
com pleted  during 1950. T h e  program  invo lved  p a ra s it ic  p r o t o z o a .  (6 ) A sim p le  m ethod w as
the m ailing  of 110 sp ec im en s  to  p a r tic ip a tin g  developed  for fu rn ish in g  sc o tch  tap e  to  p h y s ic ia n s
la b o ra to rie s  for exam ination  and re tu rn  of d iag - ^or co lle c tio n  of pinworm eg g s , 
n o s e s  for ev a lu a tio n  by a  board  o f re fe re e s , in - Virus and R ick ettsia: (1) A s y e t ,  in v e s tig a tio n s
e lu d in g  CDC c o n su lta n ts . T he tu b e rc u lo s is  eva l- o f an tiv ira l ag e n ts  have been u n fru itfu l. (2) New-
uation program w as  s ta r te d  w ith  th e  m ailin g  of c a s t le  v iru s  s tu d ie s ,  reported  in  H o w itt’s  paper,
about 25 p e rc e n t o f the  sch ed u le d  sp e c im en s . “ E ffe c t o f N on-S pecific H ea t L a b ile  F a c to r  on

In the sp h e re  of c o n su lta tio n  s e rv ic e s  four mem- th e  N eu tra liza tio n  T e s t  for N ew ca s tle  D ise a se
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T a b le  24

REGULARLY SCHEDULED LABORATORY DIAG NO SIS  
REFRESHER TRAINING COURSES CONDUCTED 

DURING FISC AL YEAR 1 9 5 0

T i t l e  o f  Course Length 
in  weeks

Number
T ra in ees

L a b o ra to ry  D ia g n o s is  o f  P a r a s i t i c  D is e a s e s 6 19

L a b o r a to r y  D ia g n o s is  o f  P a r a s i t i c  D is e a s e s  
P a r t  I ,  I n t e s t i n a l  P a r a s i t e s 3 22

L a b o ra to ry  D ia g n o s is  o f  P a r a s i t i c  D is e a s e s  
P a r t  I I ,  B lo o d  P a r a s i t e s 3 16

L a b o ra to ry  D ia g n o s is  o f  P a r a s i t i c  D is e a s e s  
D i r e c t o r s ’ C o u rse 1 12

L a b o r a to r y  D ia g n o s is  o f  M y c o tic  D is e a s e s 4 20

L a b o r a to r y  D ia g n o s is  o f  M y co tic  D is e a s e s  
D i r e c t o r s '  C o u rse 1 16

L a b o ra to ry  D ia g n o s is  o f  T u b e r c u lo s is 4 19

L a b o ra to ry  D ia g n o s is  o f  T u b e r c u lo s is  
D i r e c t o r s ’ C o u rse 1 7

L a b o ra to ry  D ia g n o s is  o f  B a c t e r i a l  D is e a s e s  
D i r e c t o r s ’ C o u rse 1 22

G e n e ra l  B a c te r io lo g y 5 22
A dvanced E n te r i c  B a c te r io lo g y 2 16

‘ P hage  T y p in g  o f  S a l n o n e l l a  t y p h o s a  (b y  s p e c i a l  r e q u e s t ) 1 7

‘ ‘ L a b o ra to ry  D ia g n o s is  o f  R a b ie s 1 19

“ S e r o lo g ic  D ia g n o s is  o f  R i c k e t t s i a l  D is e a s e s 1 11

T ota l - 228

• Gi T e n  t h r e e  t i m e s  

* * Gi v e n  t i i  t i m e s
T h i r t y - t w o  S t a t e s  and D i s t r i c t  o f  Co l u mb i a  we r e  r e p r e s e n t e d by  one  o r mor e  t r a i n e e s .

in fe c te d  m o sq u ito es  w as developed . (6) T ra n s ­
m iss io n  s tu d ie s  a ttem p ting  h o rse  to  h o rse  tra n s ­
m issio n  of E as te rn  equ ine e n c ep h a lo m y e litis  w ith 
C ulex quinquefasciatus  w ere concluded  w ith  nega­
tiv e  r e s u l t s .  (7) P ro g re s s  w as  m ade in in v e s ti­
g a tio n s  in to  the an tig e n ic  re la tio n sh ip  of sw ine , 
equ ine, and human in flu en za; and in in v e s tig a tio n s  
in to  th e  p re fe rab le  th ia z in e  for g en e ra l s ta in in g  of 
n ervous t is s u e .
B acterio lo g y  

G E N E R A L :  ( 1)  S im plification  and  ev a lu a tio n  
of E lek  in vitro  v iru len ce  t e s t  for Corynebacterium  
diphtheriae. (2) S tu d ie s  on im m unization of gu inea 
p ig s  w ith endo tox ic  a n tig e n s  o f C. diphtheriae  
ex ten d ed  ov er a  period  of 4 m onths and invo lved  
m ore than 2 000 gu inea p ig s . (3) S tu d ie s  o f ce rta in  
s t r a in s  o f C. diphtheriae show ing  low  v iru le n ce  
re v e a le d  th a t  m any, e s p e c ia lly  th e  m inim us type, 
w h ile  h igh ly  v iru le n t for m an, y ie ld  n e g a tiv e  or
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V irus in E g g s ” ,* w ere concluded  during the  y ear.
(3) T h e  w ork on C o x sack ie  v iru s  co ncerned  w ith 
the recovery  of the  v iru s  from m a teria l o b ta in ed  
from hum an p a tien ts* *  w as  com pleted  an d  pub­
lis h e d . Work in the sam e f ie ld  re la te d  to  s tu d ie s  
on  typ ing  m ethods, a d a p ta tio n  of the com plem ent 
f ixa tion  t e s t  to - ty p in g , and com parison  o f  com­
p lem en t fix a tio n  te ch n iq u e s  w ith serum  n eu tra li­
za tio n  te c h n iq u e s  w as  com pleted  and  a  repo rt 
is  being  p rep ared . (4) R e s u l ts  o f experim en tal 
work on the  e ffe c ts  o f C o x sack ie  v iru s  on m onkeys 
show  th a t m ixed in fe c tio n s  w ith C o x sa c k ie  v iru s 
may c a u se  the  recovery  of one or both s tr a in s ,  
and th a t m ixed in fe c tio n s  w ith p o lio m y e litis  v iru s  
and C o x sack ie  v iru s  do n o t in te rfe re  w ith the  
co u rse  of e ith e r . (5) A sa fe  m ethod fo r hand ling

♦ Jo u r n a l  o f  Im m un ology 6 4 (2 ): 7 3 -8 4  ( 19 5 0 )
♦ ♦ P r o c e e d in g s  o f  S o c ie t y  o f  E x p e r im e n ta l  B io lo g y  an d  M e d ic in e  

( 19 5 0 )



LABORATORIES PA R T IC IPA T IN G  IN THE 
D IA G N O SIS OF A M EBIA SIS

A riz o n a  
A rk a n sa s  
C a l i f o r n i a  
C o n n e c t ic u t  
F l o r i d a  
Ge or g i  a 
Id ah o  
I l l i n o i s  
I n d ia n a  
Iowa 
K an sas 
K en tucky  
L o u is ia n a  
M aine 
M ary land  
M a s s a c h u s e tts  
M ich ig an  
M in n e so ta  
M i s s i s s i p p i  
M ontana

P u e r to  R ico

T a b le  25

doubtful t e s t s  in  an im als  a s  te s te d  by s tan d ard  
m ethods. A new  m ethod o f p reparing  the  cu ltu re  
for v iru len ce  t e s t s  in an im als  y ie ld ed  more accu ra te  
re s u lts .

EN TE R IC : (1) T yp ing  serum s w ere p rep a red  in 
co n s id e rab le  volum e — Sa lm onella , 21,000 m l.;
Sh ig e lla , 12,350 m l.; E sc h e r ic h ia  co li, 16,500 m l.; 
and p a ra co lo n s , 6 ,000  m l. (2) Sa lm onella  typ h i 
ty p in g  k i t s  w ere d is tr ib u te d  to  s e le c te d  labo ra­
to r ie s . (3) T he an tig en ic  structu re  o f the K le b s ie l la  
group w as  su rveyed  and experim en tal an tise ru m s 
for ca p su la r  an tig en s  p repared . (4) C om m ercially  
a v a ila b le  an tig en s  and an tise ru m s for the en te r ic  
o rganism s w ere e v a l u a t e d  for accu racy  and 
s e n s it iv i ty .

S T R E P T O C O C C U S : (1) R e p re se n ta tiv e  s tra in s  
of m ore than 50 ty p e s  and s p e c ie s  of s trep to co c c i 
w ere ly o p h ilize d  to  f a c il i ta te  d is trib u tio n . (2) 
In v e s tig a tio n s  w ere m ade to  determ ine a  sim p le  
m ethod for deve lop ing  and m a in ta in in g  s tre p to ­
co c cu s  cu ltu re s  in  condition  s a tis fa c to ry  for u se  
in se ro lo g ic  t e s t s .  (3) D efin ite  p ro g re ss  h a s  been 
m ade on a  la rg e -s c a le  serum  production  program 
which w as  in it ia te d  a fte r  the New York S ta te  
H ealth  D epartm ent L aborato ry  in d ic a ted  u n w illin g ­
n e s s  to  con tinue su pp ly ing  serum  in th is  fieM .
(4) S tre p to c o ccu s  c u ltu re s  for long  term sto rag e  
w ere p repared  by th ree  m ethods and  p la n s  w ere 
m ade for a  com parative study  o f the th ree  m ethods.

T U B E R C U L O S IS : C om parative s tu d ie s  d is c lo s e d  
th a t H erra ld ’s  medium and L o w e n s te in ’s  medium 
g ive e s s e n tia l ly  s im ila r r e s u l t s  when u se d  a s  sub ­
s tr a te  for strep tom ycin  s e n s itiv i ty  te s t in g  of tuber­
c le  b a c il l i .  (2) V iru len t tu b e rc le  b a c ill i  d e c o lo rize  

ce rta in  of four ox ida tion - 
reduc tion  in d ic a to r  d y es  in  a 
pa tte rn  d iffe ren t from th a t 
shown by non v iru le n t s tra in s .  
(3) L o w e n s te in ’s  m e d i u m ,  
w hich re q u ire s  som e sk il l  
and tim e to  p re p a re ,y ie ld s  a s

T e s t  fo r  v ir u le n c e  o f  C. d i p h -  
t h e r i a e .  A t 10  a .m .  e a c h  sq u a re  
in  th e c e n te r  h o r iz o n ta l ro w  r e ­
c e iv e d ,  in tra d e rm a lly , 0 .2  m l. o f 
48 -h o u r b ro th  c u ltu re  to  b e  t e s t e d , 
one c u ltu re  to a  s q u a re . A t 3 :0 0  
p .m .  th e  ra b b it  r e c e iv e d  10 0 0  u n its  
o f  d ip h th e r ia  a n t ito x in  in tra ­
v e n o u s ly ,  fo l lo w e d  b y  in je c t io n s  o f 
0 .2  m L o f  th e  broth  c u ltu r e s  p re­
v io u s ly  in je c t e d . T h is  tim e e a c h  
c u ltu re  w a s  in je c t e d  in to  a  sq u a re  
b e lo w  th e f i r s t  in je c t io n .  T h e  
p ic tu re  sh o w s  th e  r a b b it  abou t 
72  h o u rs  la t e r .  P o s i t iv e  t e s t s  fo r  
v ir u le n c e  are  s e e n  in  a l l  o f  th e 
s q u a r e s  o f th e  m id d le  ro w  e x c e p t  

th e  f i r s t  on  th e  le f t .

N e b ra sk a  
N evada 
New J e r s e y  
New Y ork 
N o rth  C a r o l in a  
N o rth  D a k o ta  
O hio 
O regon
S o u th  C a r o l in a
T e n n e sse e
T ex as
U tah
V erm ont
V i r g i n i a
W ash in g to n
W est V i r g i n i a
W isco n s in
A la sk a
C an al Zone
H aw aii
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T e c h n ic ia n  p re p a r in g  L o w e n -  
s t e i n 's  m edium : A lth o u g h
s t r ic t  o b s e r v a n c e  o f ,  d ir e c ­
t io n s  i s  re q u ire d , L o w e n -  
s t e i n 's  m edium  i s  o n e  o f 
th e  m o st e f f ic ie n t  know n 
fo r  ro u tin e  d ia g n o s t ic  pur­
p o s e s  and c a n  b e  p re p are d  
in  s m a ll  la b o r a to r ie s .  It 
h a s  th e a d v a n ta g e  th at it  
c a n  b e  p re p a re d  in  la r g e  
q u a n t it ie s  and re f r ig e r a te d  
fo r  u s e  a s  n e e d e d , s in c e  it  
c a n  b e  s to re d  at r e fr ig e ra to r  
tem p era tu res 1 fo r  a s  lo n g  a s  
8 m onths w ith o u t l o s s  o f 
e f f e c t i v e n e s s .

lu x u ria n t growth of tu b e rc le  b a c il l i  afte r s to rag e  
a t re frig e ra to r tem p era tu res  for a  period  of 8 months 
as  d o e s  fresh ly  prepared  m ed ia . (4) T he L ev y a  
N u c le ic  A cid  r e a c t i o n ,  to  m easu re  desoxyri­
b o n u c le ic  ac id  in serum , i s  p o s itiv e  in tu b ercu ­
lo s i s .  It a lso  in d ic a te s  s ig n if ic a n t le v e ls  in o ther 
tis su e -d e s tro y in g  d is e a s e s  and apparen tly  i s  not 
a sp e c if ic  re f lec tio n  of the  p resen  ce of tu b e rc u lo s is  
o rg an ism s. (5 )L o w en ste in ’s ,  P e tra g n a n i’s ,T ru d e a u  
S ocie ty , and D ubos’ m edia w ere com pared to  d e te r­
m ine the m ost e ff ic ie n t s u b s tra te  for M ycobacterium  
tu b e rc u lo s is  iso la tio n  from p a th o lo g ica l m a te ria l. 
L o w e n s te in ’s  and P e tra g n a n i’s  w ere proven equa lly  
s e n s it iv e  and  both c lea rly  superio r to th e  o ther 
two. (6) C en trifugation  of hom ogenized  m ateria l 
d o es  not r e s u l t  in concen tra tion  of all con ta ined  
tu b e rc le  b a c ill i  a t the bottom of the tube . C o n s id e r­
ab le  num bers o f  b a c ill i  can be dem onstra ted  in  the 
su p e m ate  w hich i s  u su a lly  d iscarded .

Mycology: (1) H is to p la sm o s is  s tu d ie s  w ere
ca rried  on in  cooperation  w ith M idw estern CDC 
S erv ice s . (2) P o llen  coun t and po llen  determ ination  
s tu d ie s  w ere conducted  in co llab o ra tio n  with 
ep idem io log ical and te ch n ic a l developm ent work­
e rs . (3) T he p h y sio lo g ica l req u irem en ts  of Derm at­
ophy tes w ere the s u b je c t o f d e ta ile d  in v e s tig a tio n s  
in the p repara tion  of s e le c tiv e  m ed ia  for iso la tio n  
and id e n tif ica tio n  of th e s e  fung i.

Serology: (1) T he eva lua tion  of five  tech n iq u es  
com monly u se d  for the  r ic k e tts ia l  com plem ent 
f ixa tion  te s t  w as com pleted  during the  y ea r. (2) 
E v a lu a tio n  s tu d ie s  on th e  tube ag g lu tin a tio n  te s t

for b ru c e llo s is  w ere com pleted a s  a prelim inary  
to  further in v e s tig a tio n s  in th is  f ie ld . (3) A liver 
ex tra c t c a ta la s e  prepared  for u se  in  B ru ce lla  iso ­
la tio n  w as found to sp e ed  colony growth when 
added  to  the m edia.

Nursing R esearch: (1) Work con tinued  on in vitro  
te s tin g  of ethy l alcohol and isopropy l a lcoho l in  
v arious co n cen tra tio n s  in the p re se n c e  and ab sen ce  
of serum  a g a in s t d iffe ren t s tra in s  of m icroorgan­
ism s for v ario u s tim e in te rv a ls .  (2) C o n s id erab le  
p ro g re ss  w as m ade in com parative te s t in g  of two 
in  vitro  m ethods ( te s t  tube and f la sk  techn iques) 
of te s tin g  d is in fe c ta n ts .  (3) T h e  e ffec t of ethyl 
a lcoho l and isopropyl a lcoho l on sputum  of p a t ie n ts  
w ith ac tiv e  tu b e rc u lo s is  w as s tu d ied . (4) T abu ­
la tio n s  of therm om eter tech n iq u es  a s  p ra c tic e d  in 
pub lic  h ea lth  h o s p ita ls  w ere  m ade. (5) A tten tion  
w as given to  iso la tio n  and in  vitro  te s t in g  of s tre p ­
to c o cc i and s ta p h y lo co cc i from sputum .

WESTERN CDC LABORATORY: (1) In New
M exico the p o ck e t gopher ( Thom om ys fo ssor)  for 
th e f i r s t  tim e w as proven to be a  re se rv o ir  of p lag u e .
(2) I t  w as dem onstra ted  th a t 5 s p e c ie s  o f w ild 
roden t f le a s  could  tran sm it p lag u e  under labora to ry  
co n d itio n s . (3) T h e  c o e x is te n c e  of Sa lm onella  and 
p lague  in f le a  c o l le c tio n s  in sp ire d  s tu d ie s  w hich 
show ed th a t double in fe c tio n s  d im in ish  v ec to r 
e ffic ien cy  for p lague in f le a s .  (4) P lag u e  in fec ted  
f le a s  show ed a n o tab le  drop in v ec to r  e ffic iency  
a t  8 5 °  F .  a s  com pared w ith effic iency  a t 7 4° and 
4 7 .5 °  F .
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C en te r tra in in g  a c tiv i t ie s  are d ire c te d  tow ard 
the over-a ll o b je c tiv e  o f help in g  the S ta te s  in c re a se  
the com petence o f th e ir  p u b lic  h ea lth  e s ta b l is h ­
m en ts  by p rovid ing  g u id an ce  and p ra c tic a l a s s i s t ­
an ce  in tra in ing  s ta f f  p e rso n n e l. In p u rsu it  of th is  
o b je c tiv e  C en te r p e rso n n e l in charge of tra in in g  
p la c e  em phasis  upon im proving tra in in g  te ch n iq u e s  
and d ev e lo p in g  new  o n es .

D uring the p a s t  y e a r  S ta te s  w ere a s s is te d  in 
v a rio u s  a s p e c ts  of tra in in g  (1) through th e  operation  
of f ie ld  tra in in g  c e n te rs ,  (2) through the  assig n m en t 
of experienced  tra in in g  o ffic e rs  to  S ta te  h e a lth  
dep a rtm en ts , and (3) through the loan  o f  tra in in g  
o fficer team s to  conduct sh o rt tra in in g  c o u rse s  in 
s u b je c ts  and a t p la c e s  s e le c te d  by S ta te  h e a lth  
o ffic e rs .

T ra in e e s  en ro lled  in one or m ore f ie ld  tra in in g  
co u rse s  during  1950 in c lu d e  449 in reg u la rly  
sch ed u le d  co u rse s  h e ld  a t e s ta b l ish e d  tra in in g  
c e n te rs  and 413 in  d e c e n tra liz e d  co u rse s  con­
ducted  in d iffe ren t s e c tio n s  of the n a tio n . In addi­
tion a la rge  num ber w ere se rv ed  through S ta te  
tra in in g  c e n te rs  w here CDC tra in in g  o ffic e rs  were 
a s s ig n e d , and through c o u rse s  a r r a n g e d  to  
accom odate sp e c ia l g roups.

FIELD TRAINING CENTERS: In add ition  to  
A tlan ta , tra in in g  c e n te rs  w ere op era ted  during  
1950 in the follow ing lo c a tio n s : A lbany and Colum­
b u s , G a.; A m herst, M ass.; C in c in n a ti, Ohio; D enver, 
C o lo .; P ittsb u rg h , P a .;  T o p ek a , K an s .; and  Troy, 
N. Y. F ig u re  23 show s the g eog raph ica l d is tr i­
bution of tra in in g  c e n te rs ,  by S ta te s . D uring the 
year arrangem ents w ere com pleted  for the a c t i ­
vation  of a  f ie ld  tra in in g  c e n te r  in B loom ington, 
111., ea rly  in  1951.

SUPPORT OF STATE TRAINING CENTERS: 
E x p erie n ce d  tra in in g  o ff ic e rs  w ere a s s ig n e d  to  
K entucky and M aryland during the p a s t  y ea r  and 
th o se  p rev io u sly  a s s ig n e d  to New York, North 
C a ro lin a , and South C aro lin a  w ere con tinued  in 
th e ir  re sp e c tiv e  a s s ig n m e n ts . Com m itm ents w ere 
made to  a s s ig n  o ffic e rs  to C a lifo rn ia  and W ashing­
ton during  1951. F lo r id a , L o u is ia n a , O klahom a, 
and T e x a s  w ere a s s is te d  through the tem porary

loan  of tra in ing -o ffice r team s to  conduct co u rse s  
in  in s e c t  and ro d en t con tro l, m ilk and  food sa n i­
ta tio n , and h o u sin g  hyg iene.

ENVIRONMENTAL SANITATION: T ra in in g
c e n te rs  a t  A lbany and C olum bus, G a.; A m herst, 
M ass.; D enver, C o lo .; T opeka , K an s .; and T roy , 
N. Y ., o ffered  c o u rse s  in  the v ario u s a re as  of en­
vironm ental sa n ita tio n ; and th e  re c e n tly  ac tiv a te d  
P ittsb u rg , P a . ,  c en te r conducted  aft f i r s t  co u rse  
in en ivronm ental sa n ita tio n  w ith in sp e c to rs  from 
the P ittsb u rg h  H ea lth  D epartm ent as tra in e e s .

MILK AND FOOD SANITATION: R eg u la rly
sc h e d u le d  tra in in g  c o u rse s  in food and m ilk sa n i­
ta tio n  w ere conducted  through tra in in g  c e n te rs  a t 
C olum bus, D enver, T o p ek a , and T ro y . In add ition , 
d e c e n tra liz e d  tra in in g  in  th is  g en e ra l f ie ld  w as 
conduc ted  a t  the  fo llow ing  lo c a tio n s :

Milk S an ita tio n  — C olum bus, Ohio; M adison, 
W is.; P o c a te llo , Idaho; and St. L o u is ,  Mo. 

F o o d  S an ita tio n  — C h icag o , 111.
Milk and F ood  S an ita tion  — Sylvan L ak e , S. D ak.

INSECT AND RODENT CONTROL: T h e follow ­
ing co u rse s  w ere conducted  in A tlan ta :

O ne 4-week cou rse  in  ra t-borne d is e a s e  pre­
ven tion  and control 

O ne 3-week co u rse  in in se c t con tro l 
Two 5 -day  c o u rse s  in  in s e c t  contro l
Tw o 5 -day  c o u rse s  in fly control
Two s p e c ia l co u rse s  in i n s e c t  and  rodent 

con tro l

D ecentralized  C ourses

F o u r  5 -day  co u rse s  in  in s e c t  an d  ro d e n t con­
tro l; two a t New O rlea n s , L a . ,  and two a t
C olum bus, Ga.

Two 5 -day  c o u rse s  in  in s e c t  and ro d en t contro l; 
one a t C hapel H ill, N. C ., and one a t  T u lane 
U n iv ersity .

O ne 3-day co u rse  in  in s e c t  and rodent contro l 
a t  L o u isv il le ,  Ky.

One 5-day co u rse  in  fly con tro l a t  L eesb u rg , 
F la .

On e"2-w eek  course  in  ro d en t contro l a t  K an sa s  
C ity , Mo.

O ne 2-day co u rse  in ro d en t con tro l a t T o p ek a , 
K an s.
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Top: T r a in in g  o f f ic e r  in s t ru c t in g  tr a in e e  in  re s ta u ra n t  s a n ita ­

t io n . C e n te r: C la s s r o o m  d is c u s s io n  o f  h o u s in g  h y g ie n e  in  

te rm s o f en v iro n m en t an d  s tru c tu ra l  f e a t u r e s .  B o t t o m .  Dem on­

s tra t io n  in  r a t  c o n tr o l— p re p a ra t io n  a n d  p la c e m e n t o f  p o is o n  

b a it  a n d  p ro p e r  u s e  o f  t r a p s .

In add ition  in d iv id u a l tra in in g  in in s e c t  and 
roden t contro l w as provided 15 p e rso n s , and a s s i s t ­
an c e  w as rendered  th e  C a lifo rn ia  H ealth  D epart­
m ent in c o n n e c t i o n  with a  1-week fly control 
co u rse , and the  T e x a s  H ea lth  D epartm en t in a
4-day fly con tro l cou rse .

STREAM POLLUTION CONTROL AND RADIO­
LOGICAL HEALTH: T h ree  c o u rse s  d e s ig n ed  to  
prov ide p ra c tic a l experience for sa n ita ry  en g in ee rs  
and labora to ry  p e rso n n e l in stream  po llu tion  con­
tro l w ere h e ld  a t  the C in c in n a ti tra in in g  ce n te r. 
T h is  cen te r a lso  com pleted  p la n s  for a  program  of 
tra in in g  in rad io lo g ica l h e a lth , prim arily  for F ed e ra l 
and  S tate  p u b lic  h ea lth  p e rso n n e l.

HYGIENE OF HOUSING: T hree  5-wefek co u rse s  
in  h o u s in g  sa n ita tio n  w ere conduc ted  a t  H ead­
q u arte rs  in  A tla n ta , u til iz in g  f a c i l i t ie s  of the 
A tla n ta  H ea lth  D epartm en t T h ree  5-w eek co u rses  
in  fie ld  su rvey  and eva lua tion  m ethods and two
5-w eek co u rse s  in a p p ra isa l m ethods of m easuring  
q u a lity  of h o u sin g  a lso  were conducted . In ad d itio n , 
a s s is ta n c e  in the  f ie ld  of h o u s in g  hyg iene  w as 
rendered  th e  T e x a s  H ea lth  D epartm ent, K a n sa s  
H ea lth  D epartm ent, and th e  c i t ie s  of A u g u sta  and 
S avannah , G a.; B urling ton , V t.; and P ro v id e n ce , 
R . I. T h ree  co u rse s  in the ev a lu a tio n  of m ethods 
of h o u sin g  sa n ita tio n  w ere conducted  through the 
su b tra in in g  c e n te r  a t  S y ra cu se , N.Y.

PUBLIC HEALTH P E R S O N N E L  FROM 
FOREIGN COUNTRIES: T hree 2-w eek c o u rse s  in 
in s e c t  and ro d en t con tro l w ere conducted for pub lic  
h ea lth  w orkers from foreign co u n trie s . In a l l ,  119 
tra in e e s  from 45 foreign co u n tries  w ere afforded 
tra in in g  o p p o rtu n itie s  in  som e p h ase  of pub lic  
h ea lth  w ork. T hirty -tw o of th is  num ber a tten d e d  
c o u rse s  a t  f ie ld  tra in in g  c e n te rs  and 87 w ere 
accom m odated through A tla n ta  h e a d q u a rte rs . E igh t 
tra in e e s  from V e n e z u e l a  a tten d ed  fly  control 
c o u rse s , w ith one of th e ir  countrym en, a  p rev io u s 
s tu d e n t in  the  co u rse , se rv in g  a s  in te rp re te r . In 
the  m ain, how ever, foreign tra in e e s  a re  fam ilia r 
w ith the E n g lish  lan g u ag e .

ORIENTATION: E ig h t o rien ta tion  c o u rse s  for
rec en tly  em ployed CDC p ersonne l w ere conducted  
du ring  the  f is c a l y ea r w ith an ag g reg ate  enrollm ent 
of 115. Two s p e c ia l o rien ta tion  c o u rse s  w ere 
arranged  for 24 m ed ica l s tu d e n ts  em ployed as  
labora to ry  and fie ld  a s s i s ta n ts  du ring  the summer 
m onths, and inform al program s w ere arranged  for 
24 n u rse s  and 13 o ther p e rso n s  in te re s te d  in  CDC 
fie ld  tra in in g  p ro ced u res .
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TRAINING AID PRODUCTION: D uring the  p a s t 
y ea r 79 m ajor aud io -v isual p ro d u c tio n s , d es ig n ed  
to suppo rt the d iv e rs ifie d  tra in in g  effo rts  of CDC 
and o th e r ag e n c ie s  in te re s te d  in p u b lic  h ea lth  
tra in ing , w ere re le a s e d  to  u s e rs .  Many o thers w ere 
carried  to  various s ta g e s  of com pletion . C en te r 
p roductions are m ade in re sp o n se  to  dem onstra ted  
need and a re  u til iz e d  in  a  broad f ie ld  of p ro fe ss io n ­
al and te ch n ic a l tra in in g  n o t only  by CDC and other 
PHS u n its  bu t a lso  by S ta te  and lo c a l h ea lth  d e p a rt­
m en ts, m ed ica l s c h o o ls , p u b lic  h e a lth  s c h o o ls ,  
v ario u s F ed e ra l a g e n c ie s , p r iv a te  in s t i tu tio n s  
engaged  in pub lic  h ea lth  a c tiv i t ie s ,  and for h ea lth  
tra in in g  in foreign la n d s .

Motion p ic tu re ,  f i lm s tr ip , and s lid e  s e r ie s  
p roductions re le a s e d  during 1950 included:

Motion P ictu res (16 mm)

1. L ife  C yc le  of D iphyllobothrium  la tum . Sound, 
B&W, 16 m inu tes

2 . U se of A ircraft for In se c t C on tro l — P a r t  I, 
M osquito C on tro l.
Sound, B&W, 13 m inutes

3 . T h e  F ig h t A g a in s t the  C om m unicable D is­
e a s e s .
Sound, co lo r, 18 m inutes

4 . S trik ing  B ack  A g a in s t R a b ie s .
Sound, B&W, 12 m inutes

5 . L aborato ry  D ia g n o s is  o f D iph theria  — P a r t  III, 
T e s t s  f o r  V iru lence o f C. d iph theriae  in 
A nim als.
Sound, B&W, 13 m inutes

6 . T h e  L aborato ry  D iag n o s is  of T u b e rc u lo s is  — 
P a r t  I, P re p a ra tio n  of a  C u ltu re  Medium. 
Sound, B&W, 14 m inutes

7. T he L abora to ry  D iag n o s is  of T u b e rc u lo s is  — 
P a r t  II, P re p a ra tio n  of Sputum S pecim ens. 
Sound, B&W, 16 m inu tes

8 . T he L abora to ry  D iag n o s is  of T u b e rc u lo s is  — 
P a r t  IV, T yp ing  of T u b erc le  B a c illi  by Anim al 
In o cu la tio n .
Sound, B&W, 14 m inutes

9 . Com m unity F ly  C ontro l S e rie s  — F ly  C ontrol 
T hrough B a s ic  S an ita tio n .
Sound, co lo r, 9 m inu tes

10. O ccu p a tio n a l N ursing  (A sc r ip t p rep ara tio n  
only — for th e  D iv ision  of N ursing R e so u rc e s ) .

11. P re se rv a tio n  of B a c te r ia  by D e s ic c a tio n  in  
V acuo.
Sound, B&W, 11 minHtes

12. R at-P ro o fin g  P ro c ed u res  (for PHS R egion V). 
Sound, B&W, 4 m inu tes

13. In tra o ra l and P h ary n g ea l S tru c tu res  and T heir 
M ovem ents (V .A . — CDC C oopera tive  P ro je c t) . 
Sound, co lo r, 17 m inu tes

14. L aborato ry  D iag n o s is  o f D iph theria  — P a r t  IV, 
T h e  in  V itro  T e s t  for V i r u l e n c e  of C. 
d iph theriae .
Sound, B&W, 11 m inutes

15. Com m unity F ly  C ontro l S e rie s  — Spraying 
P ro c e d u re s  and E quipm ent — P a r t  II, S pace 
S praying.
Sound, co lo r, 7 m inutes

16. T h e  L aborato ry  D iag n o s is  o f R a b ie s .
Sound, B&W, 6 m inu tes

17. In terv iew ing  (F ir s t  F ilm  for FSA , SSA, OASI) 
(SSA, OASI — CDC C oopera tive  P ro je c t) . 
Sound, B&W, 20 m inutes

18. C la im s C ontro l (Second F ilm  for FSA , SSA, 
OASI) (SSA, OASI — CDC C oopera tive  p ro jec t) . 
Sound, B&W, 32 m inutes

19. In terv iew ing  (T hird  F ilm  for FSA , SSA, OASI) 
(SSA, OASI — CDC C oopera tive  P ro je c t) . 
Sound, B&W, 18 m inutes

F ilm s tr ip s  (35 mm)

1. Id en tific a tio n  of U. S . S p ec ie s  of A n o p h e les  
L a rv ae .
Sound, B&W, 16 m inutes

2 . F u n d am en ta ls  of D e te rg en ts .
Sound, B&W, 9 m inu tes

3 . S y p h ilis  H orizons.
Sound, B&W, 9 m inutes

4 . U se of A ircraft for In se c t C ontro l — P a r t  I, 
M osquito C on tro l.
Sound, B&W, 14 m inutes

5 . Home S afety  and H ealth  D epartm en ts .
Sound, B&W, 15 m inu tes

6 . C o lle c tio n  of A dult F l ie s .
S ile n t, co lo r, 37 fram es

7 . T h e  L abo rato ry  D iag n o s is  of T u b e rc u lo s is  — 
P a r t  I, P re p a ra tio n  of a  C u ltu re  Medium. 
Sound, co lo r, 5 m inutes

8 . T h e  L aborato ry  D iag n o s is  of T u b e rc u lo s is  — 
P a r t  II, P re p a ra tio n  of Sputum S pecim ens. 
S ound, co lo r, 6 m inu tes

9 . T h e  L ab o ra to ry  D iag n o s is  of T u b e rc u lo s is  — 
P a r t  IV, T yp ing  of T u b erc le  B a c ill i  by Anim al
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inoculation*
Sound, co lo r, 7 m inutes

10. T en -E ig h ty , A R a t P o iso n  for P ro fe s s io n a l 
U se .
Sound, B&W, 7 m inutes

11. L aborato ry  D iag n o s is  of T in ea  c a p itis  in 
C h ild ren .
Sound, co lo r, 9 m inutes

12. Id en tific a tio n  of U. S. G enera of A dult T ic k s . 
Sound, B&W, 14 m inutes

13. How to M easure D ete rio ra tion  in  D w ellings. 
Sound, B&W, 13 m inutes

14. F ly  D en sity  Surveys by the G rill M ethod. 
S ile n t, c o lo r ,  28 fram es

15. F ie ld  T ra in in g  for P u b lic  H ea lth  W orkers. 
Sound, co lo r, 10 m inutes

16. O ral H ygiene — T oo thb rush  T ech n iq u e .
Sound, co lo r, 5 m inutes

17. C o n s tru c tin g  a  Farm  P ond .
Sound, B&W, 10 m inutes

18. M unicipal Sew age T reatm en t P la n ts  — P a r t  I, 
P rim ary  T rea tm en t P la n ts .
S ound, B&W, 7 m inutes

19. P u ttin g  V isio n  in to  E d u ca tio n  (fot G eorg ia 
D epartm ent o f E duca tion ).
S ilen t, co lo r, 56  fram es

20. T ak in g  C are of D iab e te s  — P a r t  I, What is  
D ia b e te s?  (C hronic D ise a se  D iv is io n  — CDC 
C o o p era tiv e  P ro je c t) .
Sound, co lo r, 46  fram es

21. T ak in g  C are of D iab e te s  — P a r t  II, E a tin g  for 
Good H ea lth  (C hronic D ise a se  D iv is ion  — 
CDC C o o p era tiv e  P ro je c t) .
Sound, co lo r, 42  fram es

22. T ak in g  C are  of D iab e te s  — P a r t  III, In su lin  
and i ts  u se  (Chronic D ise a se  D iv is io n  — CDC 
C o o p era tiv e  P ro je c t) .
Sound, co lo r, 69 fram es

23. T ak in g  C are of D iab e te s  — P a r t  IV, P lan n in g  
Good M eals (C hronic D ise a se  D iv is io n  — CDC 
C o o p era tiv e  P ro je c t) .
Sound, co lo r, 49 fram es

2 4 . T ak in g  C are  of D ia b e te s  — P a r t  V, T he E ffe c t 
o f In su lin  (C hronic D ise a se  D iv is io n  — CDC 
C o o p era tiv e  P ro je c t) .
Sound, co lo r, 36 fram es

25. T ak in g  C are  of D iab e te s  — P a r t  VI, B uying 
Good F ood  (C hronic D ise a se  D iv is io n  — CDC

C ooperative P ro jec t).
Sound, color, 48 frames

26. Taking Care of D iabetes — P a rt VII, T e s ts  
for D iabetes (Chronic D isease  D ivision — CDC 
C ooperative P ro jec t).
Sound, color, 37 frames

27. T aking Care of D iabetes — P a rt VIII, Cooking 
Good Meals (Chronic D isease  D ivision — CDC 
Cooperative Project).
Sound, color, 46 frames

28. T aking Care of D iabetes — P a rt IX, Keeping 
Out of Danger (Chronic D isease  D ivision — 
CDC Cooperative P ro ject).
Sound, color, 33 frames

29 . Taking Care of D iabetes — P a rt X, Care of 
Your F e e t (Chronic D isease  D ivision — CDC 
C ooperative P ro jec t).
Sound, color, 39 frames

30 . Taking Care of D iabetes — P a rt XI, Selecting 
Meals for All O ccasions (Chronic D isease  
D ivision — CDC Cooperative P ro jec t).
Sound, color, 48 fram es.

31 . PVA F ixa tive  Technique in the D iagnosis 
of A m oebiasis.
Sound, color, 7 m inutes

32. The D iagnosis of In testina l Protozoa by Means 
of Hematoxylin Stained Smears.
Sound, B&W, 8 m inutes

33. F ilm  Script to  F ilm strip .
S ilen t, B&W, 20 frames

34. M unicipal Sewage Treatm ent P lan ts  — P a rt II, 
C hem ical P rec ip ita tion  Treatm ent P lan t with 
Two-Stage D igestion .
Sound, B&W, 7 minutes

35. M unicipal Sewage Treatm ent P la n ts  — P a rt III, 
T rick lin g  F ilte r  P la n ts .
Sound, B&W, 9 minutes

36. M unicipal Sewage Treatm ent P la n ts  — P a rt IV, 
A ctivated  Sludge and Vacuum F iltra tion  P lan t 
With Vacuum F iltra tio n  and Incineration. 
Sound, B&W, 8 m inutes

37. Laboratory D iagnosis of D iphtheria — The 
in  V itro  T e s t for V irulence of C. d iph theriae . 
Sound, color, 7 minutes

38. D iagnosis of E n te rob iasis .
S ilen t, B&W, 40 frames

39 . V isual Aids for Teaching Entomology.
S ilen t, color, 30 frames
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T h e  C e n te r  p ro d u c e s  t ra in in g  a id s ,  in c lu d in g  m otion  p ic tu re , 
f i lm s t r ip s ,  and s l id e  s e r i e s ,  in  r e s p o n s e  to  d e m o n stra te d  
n e e d s .  Above: M otion  p ic tu re  eq u ipm en t on lo c a t io n  du rin g  
th e  sh o o tin g  s t a g e  o f  a  film  fo r u s e  in  t ra in in g  c o u r s e s  on 
ru ra l  ra t c o n tro l. Eight: P r o je c t  s u p e r v is o r  and a s s i s t a n t  
c o r re la t in g  s c r ip t  and s c e n e  s e q u e n c e s  d u rin g  sh o o tin g  o f  

th e  sam e f ilm .

4 0 . M easurem ent of Serum T o ta l B ase  -  T he 
Sunderm an C ond u c tiv ity  Method.
S ilen t, B&W, 23 fram es

41 . T he G rant-in-A ld  P ro c ed u res  (for PH S R egion

VI).
S ile n t, co lo r, 46 fram es

42. In san ita ry  P re m ise s .
S ilen t, B&W, 100 fram es

43 . H istopa tho logy  of Human F u n g u s In fe c tio n s  -  
P a r t  I, S u p erfic ia l In fe c tio n s .
S ilen t, co lo r, 15 fram es

44 . H isto p a th o lo g y  of Human F ungus In fe c tio n s  -  
P a r t  II, C u taneous In fec tio n s .
S ilen t, co lo r, 16 fram es.

45 . H istopa tho logy  of Human F u n g u s In fe c tio n s  -  
P a r t  III, S ubcu taneous In fec tio n s .
S ile n t, co lor, 17 fram es

S lid e  S er ie s  (2 by 2 in c h e s )

1 . M osqu itoes of the U nited  S ta te s .
C o lo r, 44 s l id e s

2. P re v e n tiv e  M aintenance and R u s t C ontro l on 
CDC V eh ic le s  and Equipm ent.
B&W, 13 s l id e s

3 . S torage and  H andling of F ood  (for D iv is io n  of 

S an ita tio n ).
C o lo r, 25 s l id e s

4 . M unicipal Sew age T rea tm en t -  E quipm ent and 

S tru c tu re s .
B&W, 259 s l id e s

5 . M unicipal Sew age T reatm en t E quipm ent and 
S tru c tu res  — P a r t  I, f o r  the Imhoff T ank  

P ro c e s s .
B&W, 20 s l id e s

6 . M unicipal Sew age T reatm en t Equipm ent and 
S tru c tu res  -  P a r t  II, for the P rim ary T rea tm en t 
P ro c e s s .
B&W, 19 s l id e s
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7. M unicipal Sew age T rea tm en t E quipm ent and 
S tru c tu res  — P a r t  III, for the C hem ical P re c ip ­
ita tio n  P ro c e s s .
B&W, 49 s l id e s

8. M unicipal Sew age T rea tm en t E quipm ent and 
S tru c tu res  — P a r t  IV, for the T rick lin g  F i l te r  
P ro c e s s .
B&W, 104 s l id e s

9 . M unicipal Sew age T rea tm en t E quipm ent and 
S tru c tu res  — P a r t  V, for the  A c tiv a te d  Sludge 
P ro c e s s .
B&W, 41 s l id e s

10. M unicipal Sew age T rea tm en t E quipm ent and 
S tru c tu res  — P a r t  VI, for the Vacuum F il t r a ­
tio n  and S ludge In c in e ra tio n  P ro c e s s .
B&W, 16 s l id e s

11. T en -E ig h ty , A R a t P o iso n  for P ro fe s s io n a l 
U se .
B&W, 73 s l id e s

12. Q (Query) F e v e r .
C olor, 75 s l id e s

13. M easurem ent of Serum T o ta l B a se  — T he 
Sunderm an C onductiv ity  Method.
B&W, 23 s l id e s

14. Q u an tita tiv e  M easurem ents in R ad io lo g ica l
H ea lth .
B&W, 9 s l id e s

15. CDC A c tiv itie s .
C o lo r, 74 s l id e s

F ilm s , m otion p ic tu re s , and film strip s  a re  made 
a v a ila b le  to  u se rs  through the film  lib ra ry  on a 
sh o rt or in d e fin ite  loan b a s is .  F ig u re  24 in d ic a te s  
the  type of u se rs  se rv e d  during 1950 and the 
re la tiv e  number of loans from the two ca te g o rie s  
m ade to  e a c h . T a b le  26 show s to ta l lo a n s , number 
of sh o w in g s, and  ag g reg ate  aud ience  se rv e d .

U tiliz a tio n  g u id e s  are p repared  for each  pro­
duction  and  a  copy provided each  u se r. T h is  h as  
re s u lte d  in more e ffec tiv e  em ploym ent of m otion 
p ic tu re s  and film strip s  in tra in in g  o p e ra tio n s , and 
a lso  h a s  en a b le d  the C en te r to  ob ta in  d a ta  for 
determ in ing  th e  q uality  and u s e f u l n e s s  of 
p ro d u ctio n s, s in c e  th e  guide in c lu d e s  an ev a lu ­
ation check  l i s t  w hich u s e rs  re tu rn  to the  film 
lib ra ry . U tiliz a tio n  of p r o d u c t i o n s  i s  further 
prom oted through th e  d is tr ib u tio n  o f a  film  cata* 
log  and through l is tin g s  in  v a rio u s  p ro fe ss io n a l 

and te c h n ic a l p u b l i c a t i o n s .  A new condensed  
ed ition  of th e  film  c a t a l o g  w a s  p u b l i s h e d  
during  1950.

T a b le  26

LOANS, SHOWINGS AND AUDIENCES FOR FISC A L  YEAR 1 9 5 0

Short Loans I n d e f in it e  Loans T o ta ls

Loans Showings Audience Loans Showings Audience Loans Showings Audience

M otion  P i c tu r e 1528 2292 8 0 ,2 2 0  134 914 3 1 ,990 1662 3206 112, 210

F i l m s t r i p 1464 2635 118 ,6 7 5  633 3386 1 5 2 ,3 7 0 2097 6021 271 ,0 4 5

T o ta ls 2992 4927 198 ,8 9 5  767 4300 184 ,3 6 0 3759 9227 3 8 3 ,2 5 5

EXTANT INDEFINITE LOANS, AND ESTIMATED FISCAL YEAR 1950 SHOWINGS AND AUDIENCES FROM THESE LOANS

E xtant GRAM) TOTALS
L o a n s Showings Audience Loans Showings Audience

M otion  P i c t u r e 277 5 X 10 27 ,7 5 0  X 35 9 7 1 ,2 5 0 4437 3 0 ,9  5 6 1 ,0 8 3 ,4 6 0

F i l m s t r i p 3056 X 10 30 , 5 60 X 45 1, 37 5 , 200 5153 36 , 581 1 ,6 4 6  , 245

T o ta ls 5 ,8 3 1 5 8 ,3 1 0 2 ,3 4 6 ,4 5 0 9590 67 ,537 2 ,7 2 9 ,7 0 5

T o t a l s  w i t h  r e s p e c t  t o  s h o r t  t e r m  l o a n s  a r e  b a s e d  on 1 . 5  s h o w i n g s  p e r  l o a n  f o r  m o t i o n  p i c t u r e s  a nd  
1 . 8  s h o w i n g s  p e r  l o a n  f o r  f i l m s t r i p s ,  a nd  a u d i e n c e s  o f  35 a n d  45 r e s p e c t i v e l y  p e r  s h o w i n g .  T o t a l s  
f o r  i n d e f i n i t e  l o a n s  a r e  b a s e d  on 10 s h o w i n g s  p e r  y e a r  ( b o r r o w e r s  a r e  r e q u i r e d  t o  r e t u r n  a l l  f i l m s  
t h a t  a r e  n o t  s h o w n  a t  l e a s t  10 t i n e s  p e r  y e a r ) ,  a n d  an  a u d i e n c e  o f  35 f o r  m o t i o n  p i c t u r e s  a n d  45 
f o r  f i l m s t r i p s  p e r  s h o w i n g .
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F is c a l  y ea r  1950 w as n o tab le  for th e  number 
of co o p e ra tiv e  film  p ro je c ts  com pleted  an d /o r  
s ta r te d . Work w as  perform ed in  one or more p h a s e s  
on co o p era tiv e  film s w ith  the fo llow ing  o rg an iza­
tio n s : A cadem y of G enera l P ra c tic e ;  Duke U niver­
s i ty ;  PH S R eg io n s  V , VI, and VIII; B ureau  of 
M edical S erv ice s : D iv is io n  of H o sp ita l F a c i l i t i e s ,  
D iv is io n  of N ursing  R e so u rc e s , D iv is io n  of D en ta l

R e so u rc e s ; B ureau  of S ta te  S erv ices: D iv is io n  of 
C hronic D is e a s e ,  D iv is io n  of E n g in eerin g  R e­
so u rc e s , D iv is ion  of S an ita tio n , D iv is io n  of S tate  
G ran ts (C alif . H ea lth  D epartm ent), D iv is ion  of 
V en erea l D is e a s e ;  M idw estern CDC S erv ice s ; 
N a tio n a l In s ti tu te s  of H ea lth , S c ien tif ic  R ep o rts  
B ranch ; S o c ia l S ecu rity  A dm in istra tion ; T e n n e sse e  
V alley  A uthority ; and D epartm ent o f Army.
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D uring the  y ea r the  C e n t e r  rec e iv e d  and 
resp o n d ed  to  a  num ber o f  re q u e s ts  from S ta te  
h ea lth  o ff ic e rs  for a s s is ta n c e  in coping  w ith  
o u tb reak s of d is e a s e  of ep idem ic p ro p o rtio n s , 
a c tu a l or p o te n tia l.  Work con tinued  a ls o  on the 
p ro jec ted  E p idem ic an d  D i s a s t e r  A id m anual 
and on d eve lop ing  m a te ria ls  and equipm ent lik e ly  
to  be h e lp fu l in  d ea lin g  w ith  m ajor ep idem ics 
and d is a s te r s .

S p e c ia lis ts  from C en te r la b o ra to r ie s  and th e  O f­
f ic e  of M idw estern  CDC S erv ices  re sp o n d ed  to  th e  
r e q u e s ts  from h e a lth  o ff ic e rs  of C olorado and N orth 
D ako ta  fo r a s s is ta n c e  in  in v e s tig a tin g  circum ­
s ta n c e s  su rround ing  the o u tb reak s of e n c e p h a lit is  
in  th e ir  re s p e c tiv e  ju r isd ic tio n s . In C olorado a 
co n s id e rab le  num ber of c a s e s  o f p o lio m y e litis  w ere 
rep o rted  during  th e  summer, and in  A ugust some o f 
th e  c a s e s  adm itted  to th e  U n iversity  H o sp ita l in 
D enver m a n ife s te d  sym ptom s of e n c e p h a lit is  ra th e r  
than  of p o lio m y e litis . M embers o f th e  C e n te r  team  
in v e s tig a te d  and confirm ed the  d ia g n o s is  o f  en­
c e p h a litis ; and by th e  en d  of th e  summer 85 c a s e s  
had been  rep o rted  in  the  e a s te rn  p la in s  a re a  of 
C olorado . In cooperation  w ith  S ta te  h e a lth  au thori­
t ie s  and o th e rs , fo llow -up s tu d ie s  w ere conduc ted . 
R e s u l ts  o f th e se  s tu d ie s  w ere reco rded  in  confiden­
tia l summ ary rep o rts  f ile d  in May 1950.

A s s is ta n c e  o f  CDC w as re q u e s te d  in in v e s ti­
g a tin g  a  s im ila r  s itu a tio n  in the  a re a  around V alley  
C ity , N. D ak ., in A ugust 1949, and a  team  from 
M idw estern CDC S erv ice s  resp o n d ed . H ere , a s  
in  C o lo rado , a  fa ir ly  se v e re  ep idem ic of po lio ­
m y e litis  occu red  and lo c a l p h y s ic ia n s  su sp e c te d  
th a t  som e of the  c a s e s  w ere e n c e p h a lit is .  T he 
d ia g n o s is  of c l in ic a l e n c e p h a lit is  w as confirm ed 
in  som e c a s e s  in th e  V a lley  C ity  a re a  although  
a l l  c a s e s  exam ined  in  th e  B ism arck , N. D ak .,

a re a  ap p eared  to be p o lio m y e litis . Some 120 c a s e s  
of e n c e p h a lit is  w ere rep o rted , bu t confusion  due 
to  th e  p o lio m y elitis  ep idem ic and  the  re s tr ic te d  
n a tu re  o f the  in v e s tig a tio n  p rev en ted  in v e s tig a to rs  
from o b t a i n i n g  an ac c u ra te  p ic tu re  o f  the 
e n c e p h a li t is  ou tb reak .

E p id e m io lo g ic a l and labo ra to ry  a s s is ta n c e  w as 
ex ten d ed  th e  h e a lth  departm en t o f G eorg ia in 
co n n ectio n  w ith  an ou tb reak  o f an u n d iagnosed  
fev e r in th e  Sw ainsboro  community in A ugust 
1949. S pecim ens w ere c o lle c te d  and  subm itted  
to  the CDC labo ra to ry  for iso la tio n  and  typ ing . 
S im ilar s e rv ic e s  w ere ex tended  in  connection  
w ith  an o u t-o f-se aso n  ou tb reak  of p o lio m y elitis  
in  T arrin g to n , Wyo. E le v en  c a s e s  occured  in 
the  com m unity during  O ctober and N ovem ber, 
se v e ra l o f w hich w ere in  an a re a  w here r e s id e n ts  
u til iz e d  w ate r from a  p riv a te  w ell. A lthough the  
q u es tio n  of the  p o s s ib il i ty  th a t w ate r f igu red  in 
the  o u tb reak  w as in v e s tig a te d , no confirm ing 
inform ation w as o b ta in ed .

In re sp o n se  to  re q u e s t o f the  h ea lth  o ffice r 
o f North C a ro lin a , a s s is ta n c e  w as ren d e red  in 
in v e s tig a tin g  an ou tb reak  o f  in flu en za  in a  ru ra l 
com m unity in the  m ounta ins o f North C a ro lin a  
(H a y esv ille )  w hich a f fe c te d  35 p e rc en t of the  
p o p u la tio n . T h e  e x is te n c e  and se v e r ity  o f the 
a t ta c k  ra te  w as confirm ed, and s e v e ra l s tra in s  
o f in fluena  A prim e v iru s  w ere iso la te d  from 
th ro a t sw ab s  an d  w ash in g s . T h e  d ia g n o s is  w as 
fu rthe r confirm ed by dem onstration  o f in flu e n za  
an tibody  r i s e s  in ac u te  and c o n v a le sc e n t blood 
se ru m s.

A ppropria te  a s s is ta n c e  w as ex tended  h ea lth  
a u th o r itie s  in  d ea lin g  w ith ra b ie s  e p iz o o tic s  in 
D enver, C o lo ., C h a rle s to n , W. V a ., and  northern  
L o u is ia n a .
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R e s u lts  of in v e s tig a tio n s , s tu d ie s , and re se a rc h  
a c t iv i t ie s  ca rried  on by C en te r p e rso n n e l are 
reco rded  in  p a p e rs  p rep a red  for p u b lic a tio n  in 
te c h n ic a l and p ro fe s s io n a l jo u rn a ls  and  for p re s ­
en ta tio n  before p u b lic  h e a lth  groups and v ario u s 
s c ie n t if ic  a s so c ia tio n .

D uring f is c a l  year 1950 the  fo llow ing  p ap e rs  
w ere c lea red  for p u b lic a tio n  or p re se n ta tio n :

A JE L L O , L ibero  

A JE L L O , L ibero

ANDREWS, J .  M. 

ANDREWS, J .  M. 

ANDREWS, J .  M. 

ANDREWS, J .  M.

ANDREWS, J .  M.

ANDREWS, J .  M.

ANDREWS, J .  M. 
G ilb e rs to n , W. E . ‘

: T h e  N ature of the S o -ca lled  M acroconidia O bserved  on M icrosporum -Infected 
H airs
* P u b lica tio n : In v e s tig a tiv e  D em atology

: T h e  N eed for M ycological D iag n o stic  S e r v i c e s  in the P u b l i c  H ealth  
L abo rato ry
P re s e n ta tio n : C onf. S ta te  and  P ro v in c ia l P ub . H ealth  L a b . (O ctober 1949) 
* P u b lica tio n : B u lle tin  S ta te  and P ro v in c ia l P u b . H ealth  L ab .

: C u rren t S ta tu s  o f M alaria E ra d ic a tio n  in the  South 
P re se n ta tio n : A .P .H .A . (1950)

: A P u b lic  H ealth  B iology S ec tion  for th e  A m erican P u b lic  H ea lth  A sso c ia tio n  
P re se n ta tio n : Southern  B ranch  A .P .H .A . (1950)

: How the C om m unicable D ise a se  C en te r C an Serve the W estern S ta te s  
P re se n ta tio n : C o lo . H ea lth  A ssn . (May 1950)

: S an ita rian  R e la tio n sh ip s  in an E xpand ing  P u b lic  H ea lth  Program  
P re se n ta tio n : C o lo . H ea lth  A ssn . (May 1950)
P u b lic a tio n : P ro c e e d in g s  of A ssn .

: T h e  E ra d ic a tio n  of M alaria in  the U nited  S ta te s  
♦ P u b lica tio n : J .  Econom ic Entom ology

: A dvancing  F ro h tie rs  in  In s e c t  V ecto r C ontrol 
P u b lic a tio n : Am. J .  P u b . H ea lth  40(4): 409—416 (1950)

: F in a l  P h a s e s  of M alaria E ra d ic a tio n  in the U nited  S ta te s  
P u b lic a tio n : J .  N at. M alaria Soc. 9(1): 5—9 (1950)

BAUM, M. D. : C o lo rado ’s M eat In sp ec tio n  Program
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J n Ĉ , P a r®ly s is :  ImP Ü cating  Amblyomma maculatum  
♦Publication: New Orleans Med. and Surgical J.

70

Courtesy _ of the David J. Sencer CDC Museum



'ARKER, R. R. 
te ll, E . J .  
toenner, H. G.

Q F e v e r— A B rief Survey of the Problem 
Pub lication : J .  Am. Vet. M. A. 114(863): 55—60 (1949)

J ARSONS, E. I. 
Frobisher, Martin, Jr.

PARSONS, E . I. 
F robisher, Martin, Jr.

PR A TT, H. D.
L ane , J .  E>

PR A TT, H. D.

PR IC E , E . R.

PRIN CE, F . M.
Stark, H. E .

QUARTERMAN, K. D. 
H ess , A. D.

QUARTERMAN., K. D.

QUARTERMAN, K. D. 
Jen sen , J .  A.

QUARTERMAN, K. D. 
P arkhurst, J .  P .
Dunn, W. J .

RECTOR, N elson H.

ROBINSON, J,. H. 
Cummings, M. M. 
P a tnode , R. A.

ROWE, J. A.

SCHOOF, H. F.

: S tudies of the Somatic A ntigens of C. Diphtheriae 
P ub lication : Am. J . Hyg. 52(2): 247—250 (1950 )

: S tudies of Type-Specific Immunization with Somatic A ntigens of C. Diphtheriae 
P ub lication : Am. J .  Hyg. 52(2): 239—246 (1950)

: R ediscovery  of Tarsopsylla  coloradensis (Baker) in Colorado (Siphonaptera 
D olichopsyllidae)
Pub lication : P roc . E n t. Soc. 52(6): 305—307 (1950)

: N otes on Anopheles earlei and Other Species of the Anophe les maculipennis 
complex
P resen ta tion : Nat. M alaria Soc. (November 1949)
♦Publication: J .  N at. Malaria Soc.

: E ncep h alitis  a s  a P ub lic  H ealth  Problem 
P ublica tion : Am. J .  Vet. M.A. 116(876): 182-186  (1950)

: Three New F le a s  of the Genus D actylopsylla  Jordan 1949 (Siphonaptera) 
♦Publication: P an -P ac ific  Entom ologist

: Current Investigations on Mosquito Control 
P resen ta tion : F lo rida Anti-Mosquito A ssn. (1950)
P ub lica tion : P roceedings of A ssn.

: F ie ld  Studies on the Control of D D T -R esistant House F lie s  
P resen ta tio n : Am. Soc. Trop. Med.
♦Publication: Am. J . T rop. Med.

: The Outdoor R esidual E ffec tiv en ess  of Several In sec tic id es  
P resen ta tion : A .A .E .E . (December 1949)

: The Use of DDT in Control Program s A gainst the Stable F ly  or Dog F ly  in 
N orthw est F la .
P resen ta tion : F la . Anti-Mosquito A ssn . (April 1949)
♦Publication: J .  Economic E nt.

: Law s and S ta tu tes with R eference to In sect Control 
P resen ta tio n : Va. Mosq. Control A ssn . (F eb . 1950)

: Comparison of Two Solid Media For T estin g  Sensitiv ity  of Streptomycin 
Pub lication : Am. Rev. T ubercu losis  62(5): 484—490 (1950)

: Entom ological A spects of P ub lic  H ealth Problem s 
P resen ta tion : North C entral S ta tes  Br. A .A .E .E . (1950) 
P ub lica tion : P roceedings

: Community F ly  Control 
P resen ta tio n : North C entral S ta tes Br. A .A .E .E . 
P ub lica tion : P roceedings (1950)
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SCHUBERT, J,. H.

SCUDDER, H. I. 
T arzw ell, C . M.

SERFLING, R. E .

SIMMONS, S. W. 

SIMMONS, S. W.

SIMMONS, S. W.

SIMMONS, S. W.
Upholt, W. M.

SOOTER, C. A. 

ST E E L E , J . H.

ST EELE, J .  H. 

ST E E L E , J .  H. 

ST E E L E , J,. H. 

TARZWELL, C. M.

T E T Z L A F F , Frank

THOMPSON, G. A.

THURMAN, Deed C ., Jr. 
Mortenson, E arl W.-

SCHOOF, H. F .

Courtesy of the David J.

: Insects and Poliom yelitis  
Presentation: North Central States Br. A .A .E .E .
Publication: Proceedings (1950)

: A Study of C ertain F ac to rs  A ffecting the Agglutination T e s t for B rucellosis 
P ub lication : P ub . H ealth  R ep. 65(28): 883—890 (1950)

: T he E ffec ts  of DDT Mosquito Larviciding on W ildlife...R outine Larviciding 
by A irplane.
Publication: Pub. Health Rep. 65(3): 71—87 (1950)

: Q uantitative E stim ations of P lankton from Small Sam ples of Sedgewick-Rafter- 
C e ll Mounts of C oncentrate Samples
Publication: Tr. Am. M icroscopical Soc. 68(3): 185—199 (1949)

: Some Current D evelopm ents in the U se of Economic P o iso n s  
P resen ta tio n : Southern Br. A .P .H .A ., Birmingham, (1950)

: Resume of R ecen t D evelopm ents on In sec tic id es  and R odenticides a t U. S. 
P u b lic  H ealth Service L abora to ries, Savannah, Ga.
P resen ta tio n : Nat. A gric. Chem. A ssn. (September 1949)

: T he R esis tan ce  of F lie s  to DDT 
P resen ta tio n : A .A .E .E . (December 1949)
Publication: Proceedings

: Resume of D isease Control by Insecticides 
Presentation: Am. Soc. Trop. Med. (November 1949)
♦Publication : Am. J .  Trop. Med.

: In se c ts  and E ncephalitis 
P resen ta tio n : North C entral S tates Br. A .A .E .E .
P ub lica tion : P roceed ings (1959)

: The Role of Veterinary Public Health in Control of Communicable D isea ses  
of Man
P ub lica tion : J .  Am. V et. M.A. 116(875): 8 3 -8 5  (1950)

: Human H ealth H azards from Animal D iseases  
P resen ta tio n : Conf. V eterinarians, Univ. W isconsin (1950)

: World Scope of V eterinary Medicine 
P resen ta tion : Conf. V eterinarians, Univ. W isconsin (1950)

: T ropical V eterinary P ub lic  Health 
P resen ta tio n : A.V.M.A. (August 1950)

: E ffec ts  of DDT M o s q u i t o  L arv icid ing  on W ildlife.V . E ffec ts  on F ish  of 
R outine Manual and A i r p l a n e  A pplication of DDT and o t h e r  Mosquito 
L arv ic ides
Publication: Pub. Health Rep. 65(8): 231—235 (1950)

: In se c t V ector Control A ctiv ities of U. S. P ub lic  H ealth Service 
P resen ta tio n : A .P .H .A . (October 1949)
♦Publication : J. Inter-American A. Engr.

: Anopheline T hreshold of M alaria T ransm ission  Noted in  Jam aica 
P ub lica tion : P ub . H ealth  R ep. 65(21): 692—695 (1950)

: S tudies of the Biology of A edes  M osquitoes in Irrigated  P a s tu re s  in  C alifornia 
During 1949
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THURMAN, E . B. 
Jo h n so n , P .  T .

THURMAN, E . B. 
P e te r s ,  R . F .

T IE R K E L , E . S. 
G raves, L . M. 
T ugg le , H. G. 
W adley, S. L .

P re se n ta tio n : C a lifo rn ia  M osquito C ontro l A ssn . (1950)
P u b lic a tio n : P ro c e e d in g s  of A ssn .

T h e  Taxonom ic C h a ra c te rs  o f the L a rv ae  of the G enus C u lise ta  F e l t ,  1904 
in  C a lifo rn ia  (D ip tera , C u lic id ae)
♦ P u b lica tio n : P a n -P a c if ic  E n tom olog ist

T h e  E cology  of A e d e s  M osquitoes in C aliforn ia 
P re s e n ta tio n : C a lifo rn ia  M osquito C ontro l A ssn .
P u b lic a tio n : P ro c e e d in g s  of A ssn .

E ffe c tiv e  C on tro l o f an ‘O utbreak  of R ab ie s  in  M emphis and  Shelby C ounty , 
T e n n e s s e e
P re s e n ta tio n : A .P .H .A . (O ctober 1949)
♦ P u b lica tio n : Am. J .  P u b . H ealth

T IFFA N Y , E . J.

TISD A LE, E . S. 
C raw ford, J .  H.

O p p o rtu n itie s  for S taff T ra in in g  D uring L aborato ry  P rogram  R ev iew s 
P re se n ta tio n : A .P .H .A . (O ctober 1949)
♦ P u b lica tio n : B u lle tin  of C onf. of L ab . D irec to rs

F ie ld  T ra in in g  of S a n i t a r y  E n g in e e rs  and S an ita rian s
P re se n ta tio n : S ta te  S an ita ry  E n g in e ers  C onf., W ashington, (May 1950)

TISD A LE, E . S.

T IS H IP , V íctor 
R ec to r, N . H.

WATT, Ja m es

WATT, Jam es 
W alton, Mary

WATT, Jam es 
D eC ap ito , T helm a 
H erm ann, G. J .  
E d w ard s, P .  R .

S upplem entary  T ra in in g  of S an ita ry  E n g in e e rs  for P u b lic  H ea lth  C areer 
P re se n ta tio n : Am . S oc. E n g in eerin g  E d u ca tio n , S ea ttle  
P u b lic a tio n : B u lle tin  of Am. Soc. E ngr. E d . V ol. 116, No. 1 (1950)

C o s t  A ccounting  of M alaria C ontrol
P u b lic a tio n : M alariology (E d ited  by Boyd) V ol. II, C h ap te r 58, 1277—1281 
(1949)

F ly  C ontrol and the  A cute D ia rrh ea l D is e a s e s
P u b lic a tio n : B u ll, of P an-A m erican  San. B ureau , 249—258 (March 1949)

R e la tiv e  F a m ilia l  A ttack  R a te s  a s  a  M easure of the P a th o g e n ic ity  of an 
O rganism
P u b lic a tio n : Am. J .  Hyg. 50: 263—269 (1949)

T w o New Salm onella  T y p e s : Sa lm onella  donna  and  Sa lm onella  pharr w ith  a 
R e fe ren ce  to  New T y p es  found in  H idalgo C ounty , T e x a s  
P u b lic a tio n : P u b . H ealth  R ep . 65(7): 214—216 (1950)

WEST, Mary G. D iffe ren tia tio n  of P a ra c o lo n  B a c te r ia  
♦ P u b lic a tio n : Am. J .  P u b . H ealth

♦ S u b m i t t e d  t o  i n d i c a t e d  p u b l i c a t i o n ;  c o n f i r m a t i o n  d a t a  ( r e p r i n t )  
u n r e c e i v e d  J a n u a r y  1 9 5 1

&  l) .  S. GOVERNMENT PRINTING  OFFICE : O — 1951
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