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Foreword
T h is  is  a  summary of m ajor a c t iv it ie s  o f the  Com m unicable D ise a se  

C enter during the f is c a l y e a r 1952. In i ts  p rep ara tio n  there h as  been  con
sc io u s  effort to om it d e ta i ls ,  to em phasize  com posite end r e s u l ts ,  and 
to b ring  the  varied  a c t iv it ie s  of the se v e ra l com ponents in to  common 
fo cu s. T he inform ation p re se n te d  w as a b s tra c te d  from b a s ic  rep o rts  pre
pared  by the  h ead q u arte rs  u n its  and from o th er o ffic ia l so u rces .

Many o f the  p ro je c ts  d e a lt  w ith w ere carried  on in coopera tion  w ith 
o th e r a g e n c ie s . In som e in s ta n c e s  the CDC w as the p rin c ip a l p a r tic ip a n t 
and  n o th e rs  i ts  con tribu tion  w.as re la tiv e ly  minor.

In the  in te re s t  o f c la rity , and  a s  an  a id  to th o se  unfam iliar w ith the 
CDC and  its  o p e ra tio n s , the  in teg ra ted  summ ary repo rt is  d iv id ed  into 
two genera l p a rts : (1) G eneral A c tiv it ie s , and (2) A c tiv itie s  D irected  
Tow ard S p ec ific  D ise a se s  or P rob lem s. T h is  is  no t a p re c is e  grouping, 
nor is  the l i s t  o f item s under the re sp e c tiv e  head ing s a com plete ca ta lo g  
o f a c tiv it ie s  undertaken during the repo rt period . R a th er, the in te n t is  to 
in d ica te  in genera l term s the  sco p e , n a tu re , and in te rre la tio n sh ip s  of 
a c t iv it ie s  carried  on in d iffe ren t a re a s  of p u b lic  h ea lth  by the  com bined 
s ta f f  of the  CDC.
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T he Com m unicable D ise a se  C enter, a  com ponent 
o f the Bureau o f S ta te  S e rv ices  o f the U. S. P u b lic  
H ealth  Serv ice , o p e ra te s  on a N ation-w ide b a s is . 
I t s  prim ary re sp o n sib ility  i s  to a s s i s t  S ta te s  and 
T e rrito r ie s  to develop and im plem ent in c reas in g ly  
e ffec tiv e  m ethods and tech n iq u es  for the  d ia g n o s is , 
p reven tion , and control o f com m unicable d is e a s e s .  
H eadquarters  and m ajor fa c i l i t ie s  are lo c a te d  in the 
A tlan ta , Ga., area . S p ec ia lized  in s ta l la tio n s  are 
m ain ta ined  n ear Savannah, G a., Montgomery, A la ., 
T hom asv ille , G a., Newton, G a., and San F ra n c is 
co, C alif. In a d d i t i o n ,  fie ld  tra in in g  cen te rs , 
re sea rch  p ro je c ts , in v e s tig a tiv e  stu d y  s ta tio n s , and 
o ther typ es  o f fie ld  in s ta lla tio n s  are o p era ted  in a 
number of p la c e s  in d iffe ren t p a r ts  o f the country, 
inc lu d ing  A laska , H aw aii, and P u e rto  R ico.

T he accom panying chart show s the s tru c tu re  of 
the  headquarte rs  o rgan ization  a t  the  beg inn ing  of 
f is c a l  y ear 1952. D uring the year, th is  s truc tu re  
w as changed  by the adoption o f a p la n  of reorgani
za tion  w hich en ta iled : ( l )  com bining the  E n g in e e r  
ing  and Entom ology B ranches to form a new Branch, 
V ector C ontrol and In v es tig a tio n s ; (2) in teg ra tin g  
V eterinary  P u b lic  H ealth  B ranch into the  E p i
dem iology Branch; (3) m erger o f A udio-V isual 
P rod u ction  Branch and the T ra in in g  B ranch into a 
rea lig n e d  T ra in in g  Branch*; and (4) d eac tiv a tio n  
o f M idw estern CDC, K an sas  C ity , and re a ss ig n in g  
its  a c tiv it ie s  to o ther u n its  of the CDC.

The reo rg an iza tio n , b ased  on a study  o f the CDC 
by the D ivision  of A dm in istra tive  M anagem ent of 
the B ureau of S ta te  S e rv ices, re su lte d  in: ( l)  reduc
tion in the number of B ranches from 10 (includ ing  
M idw estern CDC) to 6**; (2) a regrouping of c lo se ly  
re la te d  a c t iv it ie s  w ith in  a  s in g le  Branch; and (3) 
adoption of functional l in e s  a s  the b a s is  o f o rgani
za tion . The la t te r  two re s u lts  are more m eaningful, 
p e rh ap s , than the p h y s ic a l c o n s o l i d a t i o n  and

♦ Form a lly  consum m ated Sep tem ber 16, 1952.
* *N u m b e r o f B ra n c h e s  red u ced  to f i v e  b y co m b in ing  V e c to r  

C o n tro l and In v e s t ig a t io n s  and T e c h n ic a l  D e ve lop m en t 
B ra n c h e s ,  J a n u a r y  1953.

rearrangem ent of B ranch s tru c tu re s . H ow ever, in
crea se d  adm in istra tion  and m anagem ent e ffic ien cy  
re su lte d  from the reduction  in H e a d q u a r t e r s  
B ran ch es, and provided  m achinery for more e ffec tiv e  
coord ination  of re la tio n sh ip s  w ith o u ts id e  ag en c ie s .

M ost of the a c t iv it ie s  engaged  in by the CDC 
involve c o o p e r a t i o n  w ith o th e r p u b lic  hea lth  
ag e n c ie s , p a rtic u la rly  S ta te  and loca l h ea lth  de
partm en ts  and the s ta ffs  of P u b lic  H ealth  Serv ice 
(FSA) R egional O ffices . C ooperation  w ith S ta te  
and lo c a l hea lth  departm ents is  fo s te re d  by team
work re la tio n sh ip s , encom passing  a ll typ es of jo in t 
u n dertak ings, w hich are s tren g th en ed  by: (1) de
ta ilin g  m embers of the CDC s ta f f  to S ta te  and loca l 
h ea lth  departm en ts to se rv e  a s  s p e c ia l i s t s  and to 
re in fo rce  th e ir  cap ac ity  and com petence in public  
health  m atters; (2) loan ing  S ta te s  ex perienced  
tra in ing  o ffice rs  to a s s i s t  in the opera tion  of tra in 
in g  cen ters ; (3) jo in ing  in cooperative s tu d ie s  of 
problem s of p a rtic u la r  in te re s t  to one or m oreS ta tes;
(4) conducting  program rev iew s o f S ta te  H ealth  De
partm ent P u b lic  H ealth  E d u c a t i o n  program s in 
Region VI and S ta te  la b o ra to rie s  and o th erw ise  
a s s is t in g  S ta te s  in ra is in g  the perform ance s ta n d 
a rd s  of th e ir lab o ra to rie s ; (5) fu rn ish ing  epidem i
o lo g is ts , and o th e r s p e c ia l i s t s  w hen n eed ed , to 
a s s i s t  in the inv es tig a tio n  o f ep idem ics and com
p arab le  s itu a tio n s ; and (6) p rov id ing  tra in in g  op
p o rtu n itie s , in both fie ld  and laborato ry , for S tate 
and lo c a l p u b lic  h ea lth  perso n ne l.

L ia is o n  w ith  R egional O ffices  is  m ain tained  by 
a s s ig n in g  a  re p re se n ta tiv e  of the CDC to the s ta f f  
of the PH S R egional M edical D irec to rs. T h e se  
re p re se n ta tiv e s  work w ith S ta te  and lo c a l hea lth  
a g e n c ie s  in a tta c k in g  problem s w ith in  the sco p e  
of CDC re sp o n sib ility .

T he s iz e  and makeup of the s ta ff  of the CDC, 
w hich in c lu d es  p ro fe ss io n a l, su b p ro fe ss io n a l, ad
m in istra tiv e , cu s to d ia l, and p ro te c tiv e  p e rso n n e l, 
v a rie s  som ew hat from se a so n  to se a so n . D uring 
1952, i t  ranged  betw een  1,200 and 1,300. T ab le  1 
show s, by c a teg o rie s , p ro fe ss io n a l p e rso n ne l on 
duty a t  the  end o f the f isc a l  year.
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T ab le  1
COMMUNICABLE DISEASE CENTER 

PROFESSIONAL PERSONNEL BY CATEGORIES, 
F is c a l  Year 1952

 C a te g o ry _________________________  Number
E n g in e e r s  ............................................................... 67
S a n i t a r i a n s ............................................................  78
E n t o m o l o g i s t s  .......................................................  23
S c i e n t i s t s  ............................................................  46
CDC S p e c i a l i s t s *  ............................................. 48
E d u c a t i o n i s t s  .................................   13
B i o l o g i s t s  ............................................................  5
B a c t e r i o l o g i s t s  ...............................................  33
P h y s i c i a n s  ............................................................  60
C h em is ts  .................................................................  7
D e n t i s t s   ...............................................................  1
V e t e r i n a r i a n s  ....................................................  22
N u rse s  ....................................................................... 15
S t a t i s t i c i a n s  ..............................   6
P a r a s i t o l o g i s t s  ...............................................  2
P h y s i c i s t s  ............................................................  1
M y c o l o g i s t s  ...............................  4

 T o t a l  ...................................................................... 431
* M o t io n  p i c t u r e ;  r o d e n t  c o n t r o l ;  m a l a r i a  
c o n t r o l ;  t y p h u s  c o n t r o l ;  f l y  c o n t r o l .

Inasm uch a s  a c tiv it ie s  are  d irec ted  tow ard the 
o v era ll ta sk  o f h e lp ing  S ta te s  do a  b e tte r job  of 
p ro te c tin g  the  peop le  a g a in s t  the h aza rd s  o f com
m unicab le d is e a s e s ,  they are  m odified to m eet new 
problem s and are reo rien ted  to  conform to changes

in p o licy  and  to changes in the cap ac ity  of S ta te s  
to o p era te  u n a s s is te d . In the a rea  of m a la ria  erad i
ca tio n , for exam ple, the CDC no longer p a r t ic ip a te s  
ap p rec iab ly  in  the operational p h ase . W ithdrawal 
from th is  a c tiv ity  s ta r te d  a number o f y ea rs  ago, 
and  h as  p roceeded  in p a re lle l  w ith the d e c lin e  in 
ind igenous m ala ria  tran sm issio n  and the in c re a s in g  
com petence o f S ta tes  in the opera tion  of m ala ria  
control program s. However, there  rem ains a re s id u e  
o f m ala ria  in  the form erly endem ic a re a s , and the 
CDC continued during 1952 the support o f su rv e il
la n c e  and p reven tion  o p era tio n s  inaug u ra ted  in 
1 9 5 1 ..A lthough w ithdraw al from m urine typhus con
tro l work i s  no t y e t a s  pronounced a s  in m a la ria  
con tro l, .more and more the  CDC is  co n cen tra tin g  
i t s  effo rts  on dem onstra tions, consu lta tion  se rv 
ic e s  to S ta te s , and suppo rt of tra in ing  program s 
for S ta te  and loca l p e rso n ne l. T h is  trend now em
b races  a ll c a teg o rie s  o f a c tiv it ie s  and is  being  
a c c e le ra te d  in the a re a s  of laboratory  s e rv ic e s , 
ep idem io log ic  in v e s tig a tio n s  and s tu d ie s , and 
f ie ld  tra in ing . Many o f the re c e n t rea lignm ents and 
p rocedural changes a tten d in g  m ajor a lte ra tio n s  in 
o rg an iz a tio n a l s tru c tu re  w ere insp ired  by, and are 
the  byproducts of, added em phasis on re sea rch 
type a c t iv it ie s  and l e s s  on control o p era tio n s.

In the broad sp he re  of adm in istra tion  and m anage
m ent, the ta sk  of coord inating  the many ad m in istra 
tiv e  d e ta i ls  and supporting  s e rv ic e s  a s so c ia te d  
w ith  the C en ter’s d iv e rse  s ta f f  is  c en tra liz ed  in a 
com pact a d m i n i s t r a t i v e  u n it under a s in g le  
d irec tor.

G E N E R A L  A C T I V I T I E S

A lthough a ll a c t iv it ie s  o f the  CDC are  in te r
dependen t and are in teg ra ted  into a  s in g le  program , 
som e d ea l a lm ost ex c lu siv e ly  w ith  the ap p lica tio n  
o f  e x is tin g  know ledge, m ethods, te c h n iq u e s , and 
p ro ced u res , w hile o thers  p rim arily  concern  sp e c if ic  
d is e a s e s  or p rob lem s w here further re se a rc h  is  
n e c e s sa ry  in order to  p rov ide effec tiv e  p reven tive  
and control m e asu res . O ften , how ever, there  is  con
s id e ra b le  carryover. In  som e in s ta n c e s ,  the u se  of

ex is tin g  inform ation y ie ld s  a  fa ir degree of control, 
a t  l e a s t  tem porarily , w hich affords p ro tec tio n  pend
ing the com pletion of p ro trac ted  in v e s tig a tio n s  and 
re sea rch . Sim ilarly , re se a rc h  d irec ted  tow ard sp e c i
f ic  d is e a s e s  and problem s frequently  uncovers 
inform ation th a t  con trib u tes  to the im provem ent of 
e x is tin g  m ethods and p rocedures  th a t a lread y  are 
reaso n ab ly  effec tiv e .
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A D M I N I S T R A T I O N  A N D  M A N A G E M E N T

In c ru s ted  in each  u ndertak ing  and  accom plish 
ment of the CDC is  the seldom  recogn ized  contribu
tion  of the d irec to r of ad m in istra tio n  and m anage
m ent and h is  s ta f f  of s p e c ia l is ts .  T he to o ls  with 
w hich m em bers o f the  p ro fe ss io n a l s ta f f  work, the 
su p p lie s  and e q u i p m e n t  a t  th e ir  d isp o sa l, the 
c le rica l w orkers upon whom they  lean  so  h eav ily , 
and the innum erable s e rv ic e s  requ ired  to keep the ir 
p ro je c ts  function ing  are  p rocured , w arehoused , 
d is tr ib u ted , and m ain tained  by the  m anagem ent and 
ad m in istra tio n  s ta f f  of the C enter. T h is  sam e s ta ff, 
in so fa r a s  law s and reg u la tio n s  perm it, perform s 
for the p ro fe ss io n a l p e rso n n e l f is c a l  accoun ting  
and m achine reco rd s  a n a ly s is  o f s ta t i s t i c a l  d a ta , 
accom p lish es  the  p u b lica tio n  program  of the  CDC, 
p rov ides d rafting  s e rv ic e s ,  m a in ta ins a  motor b a se , 
o p era tes  a m edical and  den ta l c lin ic , n e g o tia te s  
for sp a c e , re c ru its  p e rso n ne l and m ain ta ins  p e rso n 
nel reco rd s , and ren d ers  a s s is ta n c e  in the improve
m ent of o rgan iza tion  and m anagem ent m ethods. 
T h ese  and many o ther in v is ib le  ing red ien ts  of end 
p ro d uc ts  fu rn ished  by the ad m in istra tiv e  s ta ff  free 
p ro fe ss io n a l w orkers from tim e-consum ing d e ta ils , 
g iv ing  them g rea ter freedom and more time to in v es t 
in s c ie n tif ic  inquiry.

D uring 1952, budget and f is c a l  s p e c ia l i s t s  main
ta ined  acc o u n ts  com prising  8 ap p ro p ria tio n s, 39 
a llo tm e n ts , and 250 a llo c a tio n s . E ach  m onth, sum
mary repo rts  w ere fu rn ish ed  to the cen tra l o ffice  in 
W ashington and d e ta iled  reports  were issu e d  to each  
a llo c a tio n  unit. In p e rso n n e l and r e c r u i t m e n t ,

reco rd s were m ain ta ined  on some 1,300 p o s it io n s , 
desk  au d its  w ere m ade, p o s itio n  d e sc rip tio n s  w ere 
prepared  and jo b s  c la s s if ie d , and  s tu d ie s  w ere made 
by a new ly e s ta b lish e d  O rgan ization  and  C la s s if i
ca tion  R eview  U nit. In add ition  to rou tine  procure
m ent, w arehousing , and d is trib u tio n  of su p p lie s  and 
m a te ria ls , w ithdraw al from o p era tio n a l program s 
en ta iled  the orderly  tran sfe r of som e 800 autom otive 
v e h ic le s  and an asso rtm en t o f sp ray in g  equipm ent 
and m a te ria ls . The ta sk  w as h an d led  through the 
cen tra l adm in istra tiv e  o ffice  w ithou t d is tu rb in g  
o p era tio n a l p e rso n n e l. Am algam ation of the CDC 
B u lle tin , p rev iou sly  p u b lish e d  m onthly, w ith  o ther 
P u b lic  H ealth  Serv ice p u b lica tio n s  n e c e s s i ta te d  
a reo rien ta tio n  o f the CDC’s p u b lica tio n  program. 
T h is , too , w as d irec ted  by the  ad m in istra tio n  and 
m anagem ent s ta f f  w ithout burden to the  p ro fe ss io n a l 
s ta ff  or m ajor d isrup tion  o f p u b lica tio n  s e rv ic e s . 
The CDC P ro g re ss  R eport w as inaugurated  a s  a 
medium for d issem in a tio n  o f opera tiona l inform ation 
usefu l in program  ad m in istra tio n , and an informa
tio n a l memorandum (m onthly) w as in s ti tu te d  a s  a 
m eans of keep ing  fie ld  perso n ne l a d v ised  of curren t 
developm ents concern ing  po licy  and program s.

Two cerem onies for the p re se n ta tio n  o f length- 
o f-se rv ice  aw ards were held  during  D ecem ber. 
Awards were m ade to 146 em ployees for s e rv ic e s  
rang ing  from 10 to 20 y ea rs . Two cash  aw ards, one 
fo r $150 and one for $55, were made to em ployees 
for m aking su g g e s tio n s  for im provem ent in m ethods 
and p rocedu res .

E P I D E M I C  I N T E L L I G E N C E  S E R V I C E

T he E pidem ic In te llig e n c e  Serv ice  w as e s ta b 
lish e d  to a c c e le ra te  the  developm ent o f a corps o f 
tra ined  m edical ep idem io lo g ists  im m ediately  av a il
ab le  for a ss ig n m en t to S ta te s  re q u e s tin g  a id  in in
v e s tig a tio n s  o f na tu ra l ou tb reaks of d is e a s e , and to 
se rv e  a s  the n u c leus  o f an  ep idem io log ica lly  tra ined  
s ta f f  th a t  may be ca lle d  upon in the  even t an ex
te rn a l enemy shou ld  em ploy b io lo g ica l w arfare. In 
Ju ly  1951, 21 P u b lic  H ealth  S erv ice  m ed ica l offi
ce rs , rec ru ited  for the p u rp o se , w ere a s s ig n e d  to 
the  CDC for a  period  o f in te n s iv e  tra in in g  in  ep i
dem iology, b io s ta t is t ic s ,  and p u b lic  h ea lth  admin
is tra tio n . Upon com pletion o f a tra in in g  co u rse  in
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A tlan ta , each  w as a ss ig n e d  to fie ld  work. Some 
were d e ta iled  to S ta te  or lo c a l hea lth  departm en ts, 
o thers to P u b lic  H ealth  Service fie ld  s ta tio n s ,  and 
a few to la b o ra to rie s  engaged in work em phasiz ing  
the ep idem iolog ic approach. All a ss ig n m en ts  in
cluded  p ro v is io n s  for ad eq u ate  su p e rv is io n  in fie ld  
work, and a ll o ffice rs  were accorded  o p po rtu n ities  
to develop  th e ir  re sp e c tiv e  s k il ls .

E le v e n  ad d itio na l o ffice rs  have been  rec ru ited  
for a ss ig n m en t to th is  a c tiv ity , and it  is  a n tic ip a ted  
th a t s t i l l  an o th er group w ill be added in 1953.

D uring the p a s t  y ear, the  E pidem ic In te llig en ce  
Serv ice  p a rtic ip a te d  in 24 epidem ic in v e s tig a tio n s
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re q u es ted  by 18 S ta te  hea lth  departm en ts (tab le  2). 
In ad d itio n , a s s is ta n c e  w as rendered  in  conducting
s tu d ie s  of 181 ep idem ic s itu a tio n s  for w hich s p e c ia l  
epidem ic a id  funds w ere no t a llo c a te d . Of som e 
40 ca teg o rie s  of i l ln e s s  rep re sen ted  in the  205 out
b reak s, tho se  encountered  m ost frequen tly  w ere 
in fec tio u s  h e p a ti t is ,  p o lio m y e litis , h is to p la sm o sis , 
g a s tro e n te r it is , e n c e p h a lit is , typhoid fev er, lep to 
s p iro s is ,  and in flu en za . S ign ifican t s in g le  c a s e s  of
35 o ther d is e a s e s  occu rring  in l e s s e r  frequency  
inc lu d ed  su ch  e n tit ie s  a s  m ala ria , sm allp ox , an thrax , 
k e ra to co n ju n c tiv itis , p s i t ta c o s is ,  d ip h th eria , a typ i

ca l pneum onitis , serum  h e p a tit is ,  and Colorado 
tick  fever.

In add ition  to responding  to re q u e s ts  for epidem ic 
a id , o fficers  of the  E p idem ic In te llig e n c e  Serv ice 
engage in p lan n ed  e p i d e m i o l o g i c  s tu d ie s  of 
d is e a s e s  of n a tiona l im portance. Many o f th e se  
s tu d ie s  are  under the a e g is  o f the  CDC; o th ers  are 
co o p era tiv e  p ro je c ts  w ith  u n iv e rs it ie s  and lab o ra
to r ie s  w here the ep idem iolog ic approach c a n  be 
em ployed to ad v an tage . T hey  a lso  carry on su rv ey s, 
a s  tim e p erm its , and  o ther a c t iv it ie s  com patib le  
w ith  the program  of the  PH S fie ld  s ta tio n  or h ea lth  
departm en t to w hich the  p a rtic ip a n t is  a ss ig n e d .

T a b le  2 
EPIDEMIC AID INVESTIGATIONS

Epidemic Date I n v e s t ig a t io n  
Begun

Date I n v e s t ig a t io n  Epidemic Begun

Suspected E n c e p h a l i t i s D iarrheal D is e a se  (C onsu ltat ion)
Richmond, Va. Ju ly  1951 E n ter ic  I n f e c t io n
E n ter ic  D isea se ,  SS Taurinia W infie ld ,  Kans. January 1952
Charleston, S. C. August 1951 H e p a t i t i s
Poliom yel i t i s Rockport, Mo. January 1952
Shreveport, La. August 1951 P s i t t a c o s i s
P o l io m y e l i t i s F lo r id a January-March
Memphis, Tenn. August 1951 1952 (con t in u in g)
I n f e c t io u s  Mononucleosis I n f lu e n z a - l ik e  D isea se
D a n v i l le ,  Va. October 1951 L i t t l e  Rock, Ark. February 1952
P o l io m y e l i t i s I n fe c t io u s  H e p a t i t i s
Odessa, Tex. October 1951 Harlan County, Ky. February 1952
P o l io m y e l i t i s Typhoid Fever
Rye, Colo. October 1951 Trinidad, Colo. February 1952
I n f e c t io u s  H e p a t i t i s Undiagnosed D isea se
W h itf ie ld  Countyi Ga. October 1951 Henniker, N. H. March 1952
P o l i o m y e l i t i s L e p to s p ir o s is
Wheatland, Wyo. November 1951 V ir g in ia March 1952
Rabies Anthrax
North Dakota December 1951 Ohio March 1952
H e p a t i t i s P o l i o m y e l i t i s
Tuba City ,  Ariz . January 1952 Texas June 1952
Pulmonary D isea se S u s p e c t e d  Sm allp o x
Boulder, Mont. January 1952 M issouri May-June 1952
I n f e c t io u s  H e p a t i t i s Rabies
Windham, Ohio January 1952 Texas May-June 1952
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L A B O R A T O R Y  A C T I V I T I E S

L abora to ry  fa c i l i t ie s  of the  CDC inc lude in s ta l 
la tio n s  devo ted  to en te ric  b ac te rio lo g y , s p e c ia l  
b ac te rio lo g y , se ro log y , tu b e rc u lo s is , d ip h th eria , 
s tre p to c o c c u s , n u rsin g  re se a rc h , p a ra s ito lo g y , 
m ycology, v irus and r ic k e tts ia ,  and c lin ic a l pa th 
ology. A ll a re  em ployed in the  su p p o rt o f CDC 
p ro je c ts  and in a s s is t in g  in the  im provem ent of 
laborato ry  d ia g n o stic  p ro fic iency  and  genera l per
form ance in p u b lic  hea lth  la b o ra to rie s  throughout 
th e  country . Some of the  ap p ro ach es  u se d  are: 
Xl) co n su lta tio n  s e rv ic e s  to S ta te  and  lo c a l labora
to rie s ; (2) re fre sh e r tra in in g  fo r labora to ry  person
n e l; (3) rev iew  o f S ta te  and lo c a l lab o ra to ry  pro
gram s; (4) re fe ren ce  d ia g n o stic  s e rv ic e s ;  and
(5) m ethodology re sea rch .

A lthough the se v e ra l la b o ra to rie s  p rim arily  are 
concerned  w ith  a p a rtic u la r  sp e c ia lty  or a re a  o f 
a c t iv ity , the  work of each  is  in teg ra ted  in to  a 
common p a tte rn  and  i s  geared  to the o v era ll program 
of the com bined lab o ra to ries .
CONSULTATION SERVICES

D uring  f is c a l  year 1952, labora to ry  program 
rev iew s  w ere perform ed for 24 S ta te s , the  D is tr ic t 
o f Colum bia, and  A laska . S an itary  b ac te rio lo g y  
p ra c t ic e s  a t  Shepherd Air F o rce  B a se , T ex ., w ere 
ev a lu a te d . In add ition , rev iew s w ere m ade of 27 
b ranch  lab o ra to rie s  in  8 S ta te s . Members o f the 
com bined s ta ff  of CDC la b o ra to rie s  se rv ed  a s  
re fe re e s  for in tra s ta te  p a ra s ito lo g ic a l  evaluation  
program s carried  on by the S ta te  h e a lth  departm ents 
o f L o u is ia n a , M aryland, and  T e x a s . A member of 
th e  p a ra s ito lo g y  laborato ry  s ta f f  se rv ed  in  K orea 
a s  a  co n su ltan t to the  E n te r ic  D ise a se  Com m ission 
in  connection  w ith s tu d ie s  o f d y sen te ry  among 
m ilita ry  p e rso n ne l and  p riso n e rs  of w ar.
LABORATORY TRAINING

T h irteen  regu larly  sch ed u led  tra in in g  co u rses  
w ere offered  a t  lab o ra to rie s  a t  C ham blee, G a ., and 
Montgomery, A la. S u b jec ts  inc lu d ed  and  a ffilia tio n  
of s tu d e n t tra in e e s  are  in d ica ted  in  tab le  3. F igu re  
1 show s the  geographic d i s t r i b u t i o n  o f 1952 
re g is tra n ts .

F ie ld  tra in in g  co u rses  w ere offered  in  A labam a, 
O regon, T e x a s , and  W ashington. Members of the 
s ta f fs  of various lab o ra to rie s  p a r t i c i p a t e d  in  
te a c h in g  a c t iv it ie s  a t  a number of u n iv e rs it ie s  and 
gave a course  in m ycology for the A m erican Acad

emy of D erm atology and Syphilology a t  C hicago. 
T h e  s tu d e n t p a ra s ito lo g ic a l ex ten sio n  s e rv ic e , a 
v a luab le  ad jun ct to the  more form al tra in in g , w as 
resum ed.
DIAGNOSTIC SERVICES

T h e  se v e ra l lab o ra to rie s  carried  on d ia g n o stic  
a c t iv i t ie s  in th ree  m ajor a rea s:

(1) R eference  d ia g n o stic  work on d iff ic u lt or 
u n u su a l sp ec im en s subm itted  by o r through S ta te  
h ea lth  departm en ts, by o th er h ea lth  a g e n c ie s , and 
by  F e d e ra l la b o ra to rie s  of o th er in s ti tu tio n s .

(2) E pidem ic a id  d ia g n o s is  d ea lin g  w ith  s p e c i
m ens subm itted  in the  course  o f in v e s tig a tio n s  and 
du ring  ep idem ics or s ig n if ic a n t o u tb reaks o f a 
p a rtic u la r  d is e a se .

(3) D iagnoses  involv ing  sp ec im en s  subm itted  in 
co nnection  w ith C D C -supported  o p era tio n a l pro
gram s or dem onstration  p ro je c ts .

T ab le  4 in d ic a te s  the  nature  and sco p e  of d iag 
n o s tic  s e rv ic e s  r e n d e r e d  by the re sp e c tiv e  
lab o ra to rie s .

D iag no stic  work, in vary ing  quan tity  and n a tu re , 
is  pu rsued  in o th er a rea s  and in o ther re la tio n sh ip s  
by m ost of the lab o ra to ries . T he CDC, for exam ple, 
is  the  N ational D eposito ry  for M alaria S lid es , which 
e n ta i ls  laboratory  exam ination  o f subm itted  s lid e s  
th a t are  considered  to be p o s itiv e  or are contro
v e rs ia l.  The d ip h th eria  laborato ry  rece iv ed  s tra in s  
o f Corynebacterium  diph theriae  from many p a rts  
o f the  country, and the exam ination  of th e se  s tra in s  
y ie ld ed  co n sid e rab le  new  know ledge concern ing  
the  ty p es  o f o r g a n i s m s  p re v a le n t in  d iffe ren t 
lo c a l i t ie s .  O f s p e c ia l  in te re s t  w as an ou tb reak  of 
d ip h th e ria  n e a r K a n sa s  C ity , Mo., th a t w as due 
e x c lu s iv e ly  to the m inim us  s tra in . D iag no sis  work 
o f the s tre p to c o c c u s  laborato ry  inc luded : (1) se ro 
log ic  and b iochem ical id e n tif ica tio n  o f a lp ha , 
b e ta , and gam m a-type s tre p to c o c c i, and  o f Hemo
p h ilu s  o rgan ism s; (2) an tib io tic  s e n s it iv i ty  te s ts ;  
and (3) re fe rra l of sp ec im en s  for a n tis tre p to ly s in  
de term ination . The s p e c ia l  b ac te rio lo g y  laboratory  
m ain ta ined  re fe ren ce  d ia g n o stic  s e rv ic e s  (1) for 
id e n tif ica tio n  of b a c te r ia l cu ltu res  no t re fe rab le  to 
o th er CDC lab o ra to rie s , and (2) fo r lep to sp ira l 
sero logy ; the  la tte r  co n s titu ted  the m ajor p a rt of 
the  1952 w orkload in th is  laborato ry . Some 400 
m isce llan eo u s  b a c te r ia l cu ltu re s  w ere re c e iv e d  
for id e n tif ic a tio n . In the en te ric  lab o ra to ry , 258
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T ab le  3

TRAINING COURSES PRESENTED BY LABORATORY BRANCH, F ISC A L YEAR 1952

STUDENTS

TYPE OF TRAINING COURSE

S ta te ,
County,
C i t y
H e a lth
Dept.

U. S . 
P u b l ic  
H e a lth  
S e r v ic e

O ther
Fe d e ra l
O rg an i
z a t io n s H o s p ita ls U n iv e r s i t ie s

Fo re ig n
Stu d e n ts* O ther T o ta l

L a b o r a t o r y  D i a g n o s i s  o f  B a c t e r i a l  D i s e a s e s  
P a r t s  1 a nd  2 
D i r e c t o r s ’ C o u r se s

13
7

11 26
15

12
3 1

8
3

- 70
29

L a b o r a t o r y  D i a g n o s i s  o f  P a r a s i t i c  D i s e a s e s  
P a r t s  1 and  2 _ 
D i r e c t o r s ’ C o u r s e s

6
2

7
1

44
13

5
2

- 4
1

2 68
19

L a b o r a t o r y  D i a g n o s i s  o f  B a c t e r i a l  D i s e a s e s ,  
E n t e r i c  B a c t e r i o l o g y 8 10 7 7 -  • 5 1 38

S p e c i a l  P rob lem s  i n  E n t e r i c  B a c t e r i o l o g y 2 - - - - - - 2
L a b o r a t o r y  D i a g n o s i s  o f  T u b e r c u l o s i s * * 12 2 13

4
6
4

— 3
3 -

36
11

L a b o r a t o r y  Methods i n  M edica l  Mycology 
P a r t s  1 and 2 
D i r e c t o r s '  C ou rses

16
3

12 33
7

20
1

1 2
1

2 86
12

L a b o r a t o r y  D i a g n o s i s  o f  V i r u s  D i s e a s e s  
D i r e c t o r s ’ C o u r s e s

6
1

“ 2
6

1 7
1

4
2

1 21
10

V iru s  I s o l a t i o n  a nd  I d e n t i f i c a t i o n  
T e c h n iq u es  -  s p e c i a l  s t u d e n t s _ _ _ - - 3 - 3

L a b o r a t o r y  D i a g n o s i s  o f  R ab ies*** 5 2 7 - 1 4
I d e n t i f i c a t i o n  o f  M e d i c a l l y  I m p o r t a n t

1 8 2 1 - - 12
phage  T yp ing  o f  S a l m o n e l l a  t y p h o s a 1 - - - - “ 1
T yp in g  o f  C o r y n e b a c t e r i u m  d i p h t h e r i a e - • - - - - 1 1
M ic r o b io lo g y  f o r  P u b l i c  H e a l t h  N urses*** 11 2 1 1 1 —

TOTAL 94 55 180 62 13 ; 44 6 454

I t a l y ,  Mexico, Peru, Thai land, and Yugoslavia.
** Courses given in  coo p era t ion  w ith  the  D iv i s io n  o f  Chronic Disease  and Tubercu los is .  

*•* c ou rses  given in c o o p e ra t io n  w ith  Epidemiology Branch, Communicable Disease  Center.

T a b le  4
SUMMARY OF DIAGNOSTIC SERVICES 

FISCAL YEAR 1952

L a b o r a to r y
Number o f  S p e c im en s  Examined

CDC Non-CDC T o ta l
P a r a s i t o l o g y 1 0 3 ,2 0 3 1 0 ,5 1 3 113, 716
Mycology 12 2 , 0 3 4 2 , 0 4 6
D i p h t h e r i a 525 1, 504 2 ,0 2 9
S p e c i a l  B a c t e r i o l o g y 13 2, 505 4, 397*
S t r e p t o c o c c u s * * 75 946 1. 021
S e r o l o g y 6 ,9 8 7 1 1 ,8 5 4 18, 841
E n t e r i c  B a c t e r i o l o g y 519 5, 392 5, 911
T u b e r c u l o s i s 2 5, 128 5, 130
V ir u s  and R i c k e t t s i a 2, 300 2 ,8 4 6 5, 146
T o t a l s 1 1 3 ,6 3 6 4 2 ,7 2 2 1 5 6 ,3 5 8

• In c l u d e s  1 ,8 7 9  e x a m in e d  a t  P h o e n ix  F i e l d  L a b o r a t o r y .  

“ D i s t r i b u t e d  9, 599 m l.  o f  t y p i n g  s e ru m .

. •
1 C o u rte sy  o f the D av id  J .  S e n c e r  C D C  M u seu m
I



Figure I
DISTRIBUTION OF TRAINEES ATTENDING CDC LABORATORY REFRESHER
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cu ltu re s  o f Salm onella  typh i and  146 cu ltu re s  o f 
Sa lm onella  para typhi B w ere su b je c te d  to phage 
typing.

INVESTIGATIONS, STUDIES, AND RESEARCH
T he sev e ra l la b o ra to rie s , independen tly  and 

co o p era tiv e ly , engaged  in in v e s tig a tiv e  s tu d ie s  
and  re se a rc h  developed  out of re fe ren ce  d iag n o sis  
w ork, know ledge of the  su b je c t, and im ag ination  
o f in v e s tig a to rs . A c tiv itie s  in th is  a rea  during 
1952 were so  num erous and touched  upon so  many 
problem s as to p rec lu d e  ca ta lo g in g  them in a sum
mary report. Some involved  long-range s tu d ie s  in 
a re a s  of p a rtic u la r in te re s t  to a p a rtic u la r  labora
to ry , and  o th ers  were jo in t undertak ings by team s 
re p re se n tin g  the combined la b o ra to rie s .

P r o je c ts  pu rsued  by the re sp e c tiv e  lab o ra to ries  
during  the  p a s t  year inc luded , but w ere not confined 
to , the follow ing:
Parasitology and Mycology Laboratories

1. S tu d ies  of in te s tin a l  p a ra s ite  tech n iq u es: 
(a) PV A  fixa tive  techn ique  a s  (1) sh ip p in g  m ethod,

(2) s ta in in g  of cu ltu red  p ro to zo a , and (3) c a u se s  
o f p rec ip ita tio n  in ce rta in  sam p les ; (b) concen tra
tion  p rocedu res for s to o l sp ec im en s.

2. C u ltiv a tion  of in te s tin a l  p ro tozoa: (a) u se  of 
a n tib io tic s ;  (b) te s tin g  of sodium  az id e  a s  a p re
se rv a tiv e ; and (c) e ffe c ts  o f au to c lav in g  under 
vary ing  cond itions.

3. A pp lica tion  o f su rface  ac tiv e  ag en ts  in p ara
s ito lo g ic a l  d iag n o stic  p rocedu res .

4 . C ytochem ical s tu d ie s  on am ebae.
5 . A n a ly s is  of curren t op in ion  on d ia g n o sis  of 

am eb ias is .
6. Control o f am e b ia s is  in m ental in s titu tio n  

by therapy.
7. A m ebiasis  su rvey  of World War II ve te ran s 

a t  L aw son  VA H ospita l.
8. S tud ies on d y sen tery  am ong K orean p riso n e rs  

of war.
9. Serology o f p a ra s i t ic  d is e a se s .

10. S tu d ies  on arth ropods o f m edical im portance.
N utritional and p h ysio lo g ic  s tu d ie s  o f se v e ra l 

derm atophy tes, conducted  in the m ycology labora
tory, led  to the c la rif ica tio n  of the  taxonom ic s ta tu s
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o f two rare  fungi: T richophyton m egnin i and Tri
chophyton ga llinae. T h e se  two p a ra s i te s  had been 
co n sid ered  to be id e n tic a l. S im ilar s tu d ie s  on a 
group of fungi cau s ing  e n d o t h r i x  in fec tio n s  
reaffirm ed the  fac t th a t Trichophyton  cerebriform e, 
Trichophyton  su lfureum , and Trichophyton  crateri
form e a re  v a rian ts  of Trichophyton tonsurans.

An a ir  sam pling  stu d y  in W illiam son C ounty, 
T en n ., for p a thogen ic  fungi re su lte d  in the  iso la 
tion  of A lle sc h e r ia  boydii. T h is  organism  a lso  w as 
iso la te d  from so il  c o lle c te d  on five farm p rem ises  
in  th a t a rea . H istop la sm a  capsula tum  w as iso la te d  
from so il o b ta in ed  from 10 o f  70 farm p rem ises  
su rv ey ed  in W illiam son County.
Diphtheria Laboratory

1. I t  w as determ ined th a t human serum  may be 
su b s ti tu te d  for rab b it serum  in the  in vitro  v iru lence 
t e s t  for C. d iph theriae , p rov ided  the  sam e care is  
e x e rc ise d  during the co lle c tio n , and prov ided  each 
specim en  o f serum , re g a rd le ss  o f s p e c ie s , i s  te s te d  
in the  p re se n c e  o f a m inim us control.

2. T he findings of Freem an th a t certa in  b ac terio 
p h ag es  can induce certa in  s tr a in s  o f w holly aviru- 
le n t C. d iph theriae  to change to fu lly  v iru len t 
ty p ic a l C. d iph theriae  w ere confirm ed.

3. D ifficu ltie s  encountered  in the p rep ara tio n  
o f g roup-specific  m eningococcus serum s w ere over
come. D istribu tion  through S ta te  laborato ry  d irec to rs  
s ta r te d  during March, and rep o rts  from u s e rs  ind i
c a te  s a t is fa c to ry  re su lts .

4. In  sp ite  o f many problem s y e t to be so lv ed , 
p ro g re ss  w as m ade in the p rep ara tio n  o f pneum o
c o c c u s  typ ing  serum s.
Streptococcus Laboratory

1. R e p r e s e n t a t i v e  s tra in s  o f a ll typ es and 
s p e c ie s  of S trep tococcus  and H em ophilus  o rganism s 
w ere lyo p h ilized  a s  needed  for the  m ain tenance o f 
an  adequate  s to ck  for d is trib u tio n .

2. E x tra c ts  o f 13 groups and 41 typ es o f Group 
A s tre p to c o c c i w ere m ain ta ined  for u s e  o f the CDC 
and  for d is tribu tion .

3. Work c o n t i n u e d  on effo rts  to determ ine a 
s im p le  m ethod for develop ing  and m ain ta in ing  s trep 
to c o c c u s  cu ltu res  in a  condition  s a t is fa c to ry  for 
u se  in se ro lo g ic  typ ing  te s ts .

4. With the cooperation  of o ther la b o ra to rie s , 
v arious dehydrated  m edia w ere com pared w ith the 
s ta n d a rd  s tre p to c o c c u s  medium w hich is  d iffic u lt 
to p rep are  and is  su b je c t to co n sid e ra b le  varia tion  
betw een  b a tch es.

5. T he  serum  production  program  w as expanded

to  m eet com m itm ents to the  Armed F o rc e s  and to 
cover requirem ents of re se a rc h  in s ti tu tio n s .
Special Bacteriology Laboratory

1. In an a ttem pt to a id  o ther la b o ra to r ie s  in the 
e s ta b lish m e n t o f f a c i l i t ie s  for perform ance of lep to 
sp ira  agg lu tina tion  te s ts  and  to ev a lu a te  tech n iq u es 
o f the CDC laborato ry , a  co llabo ra tiv e  stu d y  w as 
in it ia te d  w ith five o ther la b o ra to rie s . A ntigen 
s tra in s  of le p to sp ira  and a  d e ta ile d  o u tlin e  o f pro
ced u res  for an tigen  p rep a ra tio n  and perform ance of 
t e s t s  are  fu rn ished  to p a rtic ip a tin g  lab o ra to rie s . 
E ach  laboratory  p rep a re s  a n tig e n s  and  perform s 
a g g lu tina tio n  te s ts  on serum s subm itted  to them 
and  in turn each  su p p lie s  the  CDC laborato ry  with 
a liq u o ts  of th e se  serum s. R e su lts  o b ta in ed  in the 
s e v e ra l lab o ra to ries  are ta b u la te d  and com pared, 
w ith  the o b jec tiv e  o f determ in ing  the  so u rce  of 
any  d isc re p a n c ie s .

V arious m edia for cu ltiv a tio n  and p rep ara tio n  of 
le p to sp ira l  an tig en s  are  be ing  e v a l u a t e d  and 
m odified.

2. T he P hoen ix  L aboratory  w as re a c tiv a te d  in 
O ctober 1951 and by the end  o f the  f is c a l  y ea r 
w as exam ining 100 re c ta l  sw ab  sp ec im en s  p er w eek.
Enteric Bacteriology Laboratory

1. A ntiserum s w ere p repared  a s  follow s: S h ig e lla ,
8 ,000  ml.; Sa lm onella , 2 ,900 ml.; p a raco lo n , 16,375; 
K le b s ie lla ,  4,950; E sch erich ia  c o li, 12 ,025 ml. T he 
S h ig e lla  and Salm onella  serum s w ere m ainly d iag 
n o stic , and w ere p roduced  for d is tr ib u tio n  to S ta te  
la b o ra to r ie s . M ost o f the  p a raco lo n  serum s w ere 
p roduced  a s  a  re su lt  of re se a rc h  a c t iv it ie s  of the 
laboratory . In ad d itio n , 580 ml. o f S. typh i and 140 
ml. of S. para typh i B typ ing  p h ag es  w ere produced , 
g iv ing the  laboratory  ad eq u a te  supp ly  o f typ ing  
b ac te rio p h ag es  to cover em ergency n e e d s , should  
the re  be d i s r u p t i o n  of supp ly  l in e s  from the  
in te rn a tio na l cen ter.

2. Work on c la s s if ic a t io n  and  taxonom y of the 
B e th e sd a  group w as com pleted  during  the  year. 
When sa tis fa c to ry  sc reen in g  serum s for the  organ
ism s h av e  b een  p repared , d ia g n o s is  in th is  group 
shou ld  prove le s s  d ifficu lt.

3. Work on the  se ro lo g ic  typ ing  of E. co li  cul
tu res  w as continued. Serum s w ere p repared  for a ll  
o f the recogn ized  K (h ea t la b ile  som atic) a n tig e n s  
so  th a t a ll of the  serum s n e c e ssa ry  for the  recogn i
tio n  of p rev iou sly  d esc rib ed  co li  ty p es  are  now a t  
hand . Several new co li  groups w ere d isco v ered .

4. T e s ts  of the  e fficac y  o f ch lorophyll a s  an 
ad juvan t in  the  p roduction  o f an tise ru m s in d ic a te d
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th a t  th is  su b s ta n c e  h as  l i t t le  or no e ffe c t in the 
p roduc tion  of 0  and  c a p su la r  ag g lu tin in s  in the 
p roduction  o f Sa lm onella  and K le b s ie lla  serum s.

5 . T en  new  Sa lm onella  typ es  w ere reco g n ized  
and  th e ir  an tig en ic  co n s titu e n ts  determ ined.

6. F ou r new S h ig e lla  s e ro ty p es  were recogn ized  
and  th e ir a n tig en ic  re la tio n sh ip s  to o th e r sh ig e lla e  
and  to the  various E sch er ich ia  co li  and 0  groups 
w ere determ ined.

7. Work on the  K le b s ie lla  c a p su le  typ es w as 
com pleted  and the inc id en ce  o f 58 c ap su le  types 
e s ta b lis h e d  in the s tu d ie s  w as com pleted.

8 . Through the cooperation  of S ta te  h ea lth  de
partm en ts  and  reg iona l typ ing  c e n te rs , in te rs ta te  
tran sm issio n  of typhoid  fever through v is it in g  
typhoid  ca rrie rs  w as dem onstrated .
Serology Laboratory

In v e s tig a tio n a l s tu d ie s  carried  on during the  
y e a r inc luded :

1. Com plem ent fixa tion  te s t  for am eb ias is* : In 
order to becom e acq u ain ted  w ith te s ts  for am eb iasis  
em ployed in o th er la b o ra to rie s , approxim ately  100 
serum s were used  in prelim inary  su rv ey s  of three 
d iffe ren t com plem ent fix a tio n  t e s t s .  I t  w as  found 
th a t  the  reg u lar Kolmer 100 p e rc e n t com plem ent 
fix a tio n  tech n iq u e  w as  l e s s  s e n s it iv e  than  the 
B o zicev ich  50 p e rc e n t techn ique . The Micro-Kolmer 
tech n iq u e , u sed  by the  New York VA H o sp ita l, w as 
found to be fairly  s a t is fa c to ry  and to have  the ad
v an tage  of requ iring  sm all q u a n ti t ie s  o f m ateria l.

2. Com plem ent fixa tion  te s ts  for fungus d is e a se s :  
R e q u e s ts  fo rd ia g n o s tic  se rv ic e s  for h is to p la sm o s is , 
b la s to m y c o s is , and  coccid io id o m y co sis  in c reased  
over the  p rev iou s y e a rs , p a rtic u la rly  in the  c a s e  
of h is to p la sm o sis .

T he ev a lu a tio n  o f various H isto p la sm a  an tig en s 
continued**.

3. F e b rile  agg lu tina tion  an tig en s : Slow p ro g ress  
is  b e ing  m ade on the  W eil-Felix  study; how ever, 
c o n s id e ra b le  d a ta  have been  accum ulated  and a 
rep o rt i s  b e ing  prepared .

4 . R ic k e tts ia l  sero logy: Work in th is  a rea , in 
vo lv ing  the te s tin g  of rodent and human serum s for 
typhus a p p ra isa l and control s tu d ie s , is  p roceed ing  
a s  a p a rt o f ep idem iologic s tu d ie s . T he u se  of 
r ic k e tts ia lp o x  an tigen  a s  a  control for n o n sp ec ifi
c ity  o f the typhus an tigen  w as d isco n tin u ed  after 
a ll te s ts  with ra t  serum s w ere n eg ativ e .

A liv e r e x tra c t, p repared  accord ing  to a  m ethod

• See  page 22.
* * S e e  page 26.

for i s o l a t i n g  c a ta la s e ,  w as show n to improve 
g rea tly  and to sp eed  the  growth o f rece n tly  iso la te d  
fa s tid io u s  B ruce lla  abortus  s tr a in s  on tryp to se  
agar.
Tuberculosis Laboratory

P r o je c ts  com pleted during the y e a r included:
1. C o m p a r i s o n  o f W allenstein  medium with 

L o w en ste in -Je n se n  medium w ith re s p e c t  to re la tiv e  
e ffic ien cy  in the iso la tio n  of tub erc le  b a c il li  from 
rou tine  p a tho lo g ic  m ate ria l. T he re s u lts  of a study  
o f 375 cu ltu ra lly  p o s itiv e  spec im ens in d ic a te  tha t 
L o w en ste in -Jë n sè n  medium d e te c te d  more p o s it iv e  
sp ec im en s  and y ie ld ed  a s lig h tly  h igher average 
o f co lon ies .

2. S tu d ies  on the e ffe c t of m a la ch ite  green on the 
s e n s it iv i ty  of L o w en ste in  medium (co n cen tra tio n s 
of 0 .02 , 0 .05 , 0 .1 , and 0.2  p e rc e n t w ere u sed) ind i
c a te  th a t in c re a s in g  the  co ncen tra tion  of the dye 
d e c re a se s  the  s e n s it iv ity  of the medium.

3. O rd inarily , no a ttem p t is  made to s te r i l iz e  
th e  m a lach ite  green added  to each  f la sk  of asep - 
tic a lly  p repared  L o w en ste in  medium. B e cau se  there 
i s  a p o ss ib il i ty  of th is  m ateria l be ing  a so u rce  of 
con tam ination , the fe a s ib il i ty  o f em ploying heat- 
s te r i l iz a t io n  w as explored. Two f la sk s  of medium 
w ere p rep ared , one con ta in ing  au to c lav ed  and the 
o th er nonautoclaved  m alach ite  green. T e s ts  con
ducted  in the u su a l fash ion , u s in g  100 tu b es  of 
eac h  type of medium, in d ica ted  no s ta t i s t ic a l ly  
s ig n if ic a n t d iffe rence  in the number of co lo n ies  
d e te c te d  a s  betw een  au toc lav ed  and nonautoclaved  
m a la ch ite  green.

4. Two experim ents w ere com pleted  in connection  
w ith  effo rts  to determ ine w hether phenol red  is  
tox ic  for sm all num bers of tub erc le  b a c illi  under 
the  cond itions norm ally encoun tered  w hen i t  is  
u sed  in the  ad justm en t of the  pH o f sed im en ts  
p rio r to cu ltu re by incorpora tion  in the d ig e s tin g  
agent. U nder th is  p rocedure , d esig n ed  prim arily  
for ex p ed iency , tub erc le  b a c il li  exposu re  to the 
in d ic a to r is  30 m inutes to 1 hour longer than  would 
be  the c a se  if the m a te ria l w ere added  ju s t  p rior 
to n e u tra liza tio n . In both experim en ts, s lig h tly  
h igher colony coun ts  were ob ta in ed  by add ing  the 
pheno l red  s e p a ra te ly  ju s t  p rio r to n eu tra liza tio n .

5. A com parison of P e iz e r ’s  medium w ith modi
fied  L o w en ste in ’s  medium for the prim ary iso la tio n  
o f tuberc le  b a c illi  from sputum  show ed the Low en
s te in  to  be more s e n s it iv e  than  the P e iz e r .

6. O b serv a tio n s during the y ea r in d ica te  th a t the 
hem agg lu tination  reac tio n  in tu b e rc u lo s is , in i ts  

p re s e n t  form, is  n e ith e r  sp e c if ic  no r s e n s it iv e
9
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enough for rou tine  u se .
7. S tud ies on the re sp o n se  of co rtiso n e-trea ted  

w hite  m ice to various m ycobacteria  tended  to con
firm the work of o ther in v e s tig a to rs , nam ely , th a t 
co rtiso n e  ap p ea rs  to enhance the  sp read  o f experi
m ental tu b e rc u lo s is  in fec tio n  fo llow ing  the inocu
la tio n  o f norm ally v iru len t s tr a in s  of m ycobac teria , 
bu t does not a ffe c t a v iru le n t a c id fa s t  b ac illi .

A number of o th e r p ro je c ts  a lready  in p ro g ress  
w ere continued and  new o n es  w ere in itia te d .
Nursing Research Laboratory

S tu d ie s  on the d is in fec tio n  of therm om eters, oral 
and  re c ta l , in the  n u rs ing  re se a rc h  laborato ry  w ere 
c o n c l u d e d  during the y ear w ith the follow ing 
findings:

A. O ral T herm om eters
T herm om eters contam inated  w ith tubercu
lo s is  sp u ta , to w hich known c u ltu re s  of 
C. d iph theriae  w ere added , w ere s u c c e s s 
fu lly  decon tam inated  by the  fo llow ing  con
se c u tiv e  s te p s :

(1) Wiping the  therm om eters w ith  co tton  
m o istened  w ith a  so lu tio n  of equal 
p a r ts  of 95  p e rc e n t e thy l a lcohol and

tin c tu re  of green  soap .
(2) R in sin g  therm om eters to rem ove soap .
(3) Im m ersing therm om eters in 0 .5  p e r

cen t to 1 p e rc e n t iod ine  in e ith e r 70 
p e rc e n t ethyl a lco h o l or 70 p e rc e n t 
isopropy l rubbing  a lcohol fo r 10 
m inutes.

B. R e c ta l Therm om eters
T e s ts  on re c ta l therm om eters show ed that:

(1) O ily  su b s ta n c e s  su ch  a s  m ineral o il 
and  petro latum  are  u n d e s ira b le  a s  
lu b ric a n ts  from a b ac te rio lo g ica l 
view point.

(2) W ater-soluble lu b rican ts  and  je lly  
m ade from mild soap  w ere s a t is fa c to ry  
lu b rican ts .

(3) T he m ost e ffec tiv e  c lean in g  p roce
dure te s te d  w as w iping the  contam i
n a ted  therm om eters w ith a  so lu tion  
o f equal p a rts  of 95  p e rc e n t e thyl 
a lcohol and tin c tu re  o f green soap .

(4) A varie ty  o f d is in fe c ta n ts  w ere effec
tive  a g a in s t  coliform  o rgan ism s if  the 
l u b r i c a n t s  and w iping  p rocedure 
recom m ended above w ere used .

F I E L D  T R A I N I N G

Im proving e x is tin g  fie ld  tra in in g  m ethods and 
te c h n iq u e s , and co llabo ra tin g  w ith the  S ta te s  in the 
developm ent of new o n es , con tinues to  be one of 
the  im portant a c t iv it ie s  of the  CDC. A lthough o th er 
app roaches are em ployed ,p rim arily  e ffo rt is  focused  
on: (1) cooperation  w ith  S ta te s  in the  op era tio n  of 
reg io na l fie ld  tra in in g  cen te rs ; and (2) b o ls te rin g  
the  tra in in g  cap ac ity  and com petency o f S ta te s  by 
lo a n in g  them tra in in g  o ffice rs  and tra in in g  a id s.

D uring the  p a s t  y ea r, ex c lu siv e  of A tlan ta , the 
CDC p a r t i c i p a t e d  in the  op era tio n  o f tra in in g  
cen te rs  a t  A m herst, M ass.; B loom ington, 111.; Buf
fa lo , N. Y.; C olum bus, G a.; P ittsb u rg h , P a .;  and 
T opeka , K ans. T he Buffalo cen te r w as re lo c a te d  a t 
Y onkers, N. Y ., n ea r the  end  of the  y ear, and in 
th is  new lo ca tio n  it  w ill se rv e  New J e rse y  a s  w ell 
a s  the m e tropo litan  a re a  of New York. More than
1,000 tra in e e s  were se rv ed  by regu larly  sch ed u led  
c o u rse s  a t  th e se  reg iona l cen ters  ( tab le  5 ), and 
som e 500 o thers w ere en ro lled  in d ece n tra liz e d  
c o u rse s  ( tab le  6) conducted  through the  cen te rs .

E x pe rienced  tra in in g  o ffice rs  w ere a ss ig n e d  on 
loan  to C a lifo rn ia , North C aro lina , and  O klahom a. 
O fficers  p rev iou sly  on duty in South C aro lin a  and 
New York w ere re ta in e d  in th e ir re sp e c tiv e  a ss ig n 
m ents. In add ition , tra in in g  o ffice rs  w ere d e ta ile d  
to conduct sh o rt tra in in g  co u rses  in such  s u b je c ts  
a s  environm ental sa n ita tio n , in s e c t  and roden t con
tro l, milk sa n ita tio n , and o thers o rien ted  to the 
need s in the re sp e c tiv e  S ta te s .

F ie ld  tra in in g  in various a s p e c ts  o f ho usin g  w as 
expanded  a s  S ta te  and lo c a l h ea lth  departm ents 
m an ifested  in c re a s in g  in te re s t  in th is  re la tiv e ly  
new a rea  of fie ld  train ing .

F o r  s e v e ra l y e a rs , the  CDC h as  p rov ided  field  
tra in in g  in a  number o f su b je c ts  for p u b lic  h ea lth  
p e rso n n e l from o th er cou n tries . T h is  program  w as 
reo rg an ized  som ew hat during the  p a s t  y e a r , the  
o b jec tiv e  b e ing  to accom m odate groups through 
sc h ed u led  c la s s e s  ra th e r than  on an  ind iv idua l 
b a s is ,  a s  so  o ften  happened  in p rev iou s y e a rs . In 
a ll ,  134 tra in e e s  from 41 d iffe ren t co u n tries  re
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ce iv ed  fie ld  tra in in g  in one o r more p h a s e s  of 
p u b lic  h ea lth . N inety  of the 134 w ere serv ed  through 
the  A tlan ta  cen ter.

In 1952, for the  f i r s t  tim e, the  CDC offered  a 
co u rse  in tra in in g  m ethods. T h is  cou rse  is  p a t

te rn ed  to m eet the  n eed s  o f p e rso n s  a lread y  en
gaged  in tra in in g  a c t iv it ie s . R e sp o n se  w as m ost 
favo rab le  and arrangem ents are b e ing  m ade to 
accom m odate a  lim ited  number of S ta te  tra in in g  
o ff ic e rs  in fu ture cou rses .

T a b le  5
REGULARLY SCHEDULED TRAINING COURSES

F i s c a l Y ear 1951 F i s c a l  Y ear  1952
Name o f  C ourse  
L o c a t i o n  o f  C e n te r

Times
Given

No. o f  
T r a in e e s

Times
Given

No. o f  
T r a in e e s

E n v iro n m en ta l  S a n i t a t i o n
Am herst, Mass. 4 63 3 30
B lo o m in g to n ,  111. 2 22 1 11
B u f f a l o ,  N. Y. 3 54 2 39
Columbus, Ga. , 1 16 2 28
D e n ver ,  Co lo . 3 26 2 8
P i t t s b u r g h ,  Pa. 2 22 4 43
T opeka, Kans. 1 18 2 17

S a n i t a r y  E n g i n e e r i n g
Columbus, Ga. 2 27 1 10

T o p ic a l  S h o r t  C o u rses
Am herst, Mass. 4 81 6 158
B lo o m in g to n ,  111. 2 10 5 35
B u f f a l o ,  N. Y. - - 1 4
Columbus, Ga. 2 9 5 14
D en ver ,  Co lo . 3 83 8 189
T opeka, Kans. 2 84 2 55

H y g ie n e  o f  H ou sin g
A t l a n t a ,  Ga. 4 5 5 18
S y r a c u s e ,  N. Y. 10 46 3 4

I n s e c t  and Rodent C o n tr o l
A t l a n t a ,  Ga. 13 136 8 . 152
B lo o m in g to n ,  111. 1 25 1 22

T r a in in g  M ethods and A id s
A t l a n t a ,  Ga. - - 2 14

Human R e l a t i o n s
A t l a n t a ,  Ga. - - 2 33

O r i e n t a t i o n
CDC P e r s o n n e l 6 84 4 61
S e n i o r  V e t e r i n a r y  M ed ic in e  

S t u d e n t s ,  U n i v e r s i t y  o f
G e o r g ia - - 3 46

P r o f e s s i o n a l  S t u d e n t s
Summer Employment - - 1 27

T o t a l 65 811 73 1 ,0 1 8

258036 0  - 53 - 3
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Table 6
DECENTRALIZED TRAINING COURSES

F i s c a l Y ear 1951 F i s c a l Y ear 1952
Name o f  C ourse Times No. o f T in e s No. o f
L o c a t i o n  o f  T r a in in g G iven T r a i n e e s Given T r a i n e e s
E n v iro n m en ta l  S a n i t a t i o n

L o u i s v i l l e ,  Ky. - - 1 5
P h o e n ix ,  A r ix . - - 1 12

T o p ic a l  S h o r t  C o u rses
Kansas C i t y ,  Mo. - - 1 10
S y lv a n  Lake, S. Dak. 1 75 - -
B o i s e ,  Idaho 17 - -

S p e a r f i s h ,  S. Dak. 1 43 - -

Spok ane, Wash. 1 30 - -
S e a t t l e ,  Wash. 70 - -
Green Bay, Wise. 1 33 - -
B ism arck ,  N. Dak. 1 18

H y g ie n e  o f  H ou sin g
Norman, Okla. - - 1 20
B u f f a l o ,  N. Y. - - 1 7
M ilw aukee, Wise. - - 1 55
L o u i s v i l l e ,  Ky. - - 1 58
Corpus C h r i s t i ,  Tex. - - 1 7
Oakland, C a l i f . 1 11 - -
C h a r l e s t o n ,  S. C. 53 _
L a n c a s t e r ,  S. C. 1 50 - -
D enver , C o lo . 79 - -  .

I n s e c t  and R odent  C o n tr o l
B o s to n ,  Mass. 1 34 - -
Kansas C i t y ,  Mo. 28 - -
Montgomery, Ala . 1 25 - -
P o r t  J a c k s o n ,  S. C. 75 - -
Chapel H i l l ,  N. C. 1 18 - -
New York, N. Y. 26 _ _
W a sh in g to n ,  D. C. 1 24 4 126
H a r t f o r d ,  Conn. - - 1 26
Concord, N. H. 1 18
P r o v i d e n c e ,  R. I. - - 1 20
S t .  L o u i s ,  Mo. - - 3 77
New O r le a n s ,  La. 2 21 3 54

T o ta l 20 730 21 495

T R A I N I N G  A I D S

T he CDC p roduces and m akes a v a ila b le  to u se rs  o f  p ro d uc tio n s com pleted  p rev io u s ly , are  m ade
a varie ty  o f tra in in g  a id s , au d io -v isu a l and  o th er a v a ila b le  to tra in in g  c e n te rs , S ta te  and  loca l h ea lth
typ es. T ab le  7 show s the number and type of m ajor d ep artm en ts , s c h o o ls  o f p u b lic  h e a lth , v ario us
p ro d uc tio n s  com pleted and re le a se d  during  1952. F e d e ra l a g e n c ie s , m ed ica l s c h o o ls , and  o ther
Work w as carried  to vary ing  s ta g e s  o f com pletion o rg an iza tio n s  or a g en c ie s  engaged  in the  prom otion
on 25 motion p ic tu re s , 24 film strip s , and  I I  s lid e  of pub lic  h ea lth . D istrib u tio n  to  u se rs  is  m ade
s e r ie s . T h ese  p roduc tions, p lu s  the  accum u la tio n  through a  film  lib rary  on a  short-term  and  on a  long-
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MAJOR PRODUCTIONS RELEASED DURING FISCAL YEAR 1952
Table 7

13 MOTION PICTURES (16  mm)

T i t l e C o lo r
B lack  and 

W hite

Running' 
Time 
(M in .)

S a n i t a r y  S to ra g e  and C o l l e c t i o n  o f  R e fu se X 19
M ilk  and P u b l i c  H e a lth X 11
D r i l l i n g  a W e l l  by P e r c u s s io n  Method X 6
L a b o ra to r y  C o n t ro l  f o r  M i lk  S a n i t a t io n X 9
Sam p lin g  Raw M ilk X 7
In f e c t io u s  H azard s o f  B a c t e r io lo g i c a l  T echn iques

P a r t  I  -  The In o c u la t in g  N eed le X 10
M osq u ito  P r e v e n t io n  in  I r r i g a t e d  A reas X 7
Community F l y  C o n tro l S e r ie s

B io lo g y  o f D o m estic  F l i e s X 9
D evelopm ent o f Jo b  In fo rm a t io n * X 11
You Can be S a fe  from  X -Rays X 10
The F i e l d  R e p r e s e n ta t iv e 1** X 22
The R e c e p t io n is t * * X 11
The C la im s  S u p e r v is o r * * X 14

19 FILMSTRIPS (35 mm)
T i t l e B la ck  and

C olo r W hite Frames
E p id e m io lo g y  o f  B r u c e l l o s i s

P a r t  I X 86
C o l le c t io n  o f  B lo o d  Sp ec im ens f o r  S e r o lo g ic a l

E x a m in a tio n X 69
In f e c t io u s  H azards o f B a c t e r i o l o g i c a l  T ech n iq u es

P a r t  V -  The H igh Speed B le n d e r X 81
In f e c t io u s  H azard s o f  B i o lo g ic a l  T ech n iq u es

P a r t  V I  -  The C e n t r i fu g e X 84
M o sq u ito  P r e v e n t io n  in  I r r i g a t e d  A reas X 76

Use o f W a r f a r in  in  Roden t C o n t ro l X 54

Community F l y  C o n t ro l  S e r ie s
B io lo g y  o f D o m estic  F l i e s X 82

C o l l e c t i o n  o f  F e c a l  Specim ens X 54

C o l le c t io n  o f Sputum Sp ecim ens X 54

L a b o ra to r y  D ia g n o s is  o f  T r i c h o p h y t o n  In f e c t io n s
P a r t  I  -  E c t o t h r ix X 77

L a b o ra to r y  D ia g n o s is  o f T r i c h o p h y t o n  In f e c t io n s
P a r t  I I  - E n d o th r ix X 59

New T ech n iq u es  f o r  R e a r in g  B lo o d - S u c k in g  In s e c t s X 31

Id e n t i f i c a t i o n  o f  Some Common F le a s X 59

C o l le c t io n  o f Spec im ens from  E ye , Nose, and
T h ro a t X 45

B a s ic  L a b o ra to r y  T r a in in g
P a r t  I  -  GS-1 M eets th e  L a b o ra to r y X 90

B a s ic  L a b o ra to r y  T r a in in g
P a r t  I I  -  H a n d lin g  and Use o f G la ssw a re X 81

R e c o g n it io n  o f D o m estic  Rodent S ig n s X 57

D is in f e c t io n  o f C l i n i c a l  Therm om eters
P a r t  I  -  O ra l Therm om eters X 67

VDRL T e s ts  f o r  S y p h i l i s * X 100

2 SLIDE SERIES (2  in . x 2 i n .  )
T i t l e

C o lo r
B la ck  and 

W hite
Number o f  

S l id e s
In s e c t s  o f  Im p o rtan ce  to  P u b l i c  H e a lth  

in  th e  U. S.
S u b s tan d a rd  D w e ll in g s  and En v iro n m en t 

J ( E x t e r io r s )

X

X

37

80

•Not distributed by the CDC. .
••Produced for Social Security Administration, Bureau of Old-Age and Survivors Insurance.
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term  loan  b a s is . F ig u re s  2, 3, and 4 show  by years 
th e  num ber of film s loaned , num ber of show ings, 
and  com bined aud ience se rv ed . F ig u re  5 in d ic a te s  
the  d i s t r i b u t i o n  of film s am ong the  se v e ra l
c a te g o rie s  of u se rs .

In the production  o f tra in in g  a id s ,  p rio rity  is  
g iven to the requirem ents of the  CDC and its  tra in 
ing  program s. H ow ever, many p ro je c ts  are  under
tak en  in c o o p e r a t i o n  w ith o th er p u b lic  health  
a g e n c ie s . A num ber o f p roduc tions have been  
e x e c u t e d  for o ther F e d e ra l a g e n c i e s  on a
re im bursab le  b a s is .A s p a r t  o f a continu ing  effort to im prove the u tili
za tion  of tra in in g a id s  and to ev a lu a te  the  effective
n e s s  of old  and new p roduc tions a s  tra in in g  a id s , 
u se rs  are  p rovided  gu ides and each  u s in g  agency 
i s  req u es ted  to subm it a rev iew  of each  film used . 
T h is  program  h as  y ie ld ed  v a luab le  inform ation for 
gu idance in  the  p lann in g  of new p roduc tions.

T he CDC a lso  p roduces tra in in g  m anu a ls , lec tu re  
o u tlin e s , flip  c h a rts , p ic to ria l k e y s , g raphic ma
te r ia ls ,  and d ig e s ts  o f so u rce  and inform ation d a ta  
a s  p a r t  of i ts  program in suppo rt o f tra in ing .

C am era  c re w  and make-up te c h n ic ia n  s ta g in g  a s c e n e  fo r a 
m otion  p ic tu re  t ra in in g  f ilm . In te r io r  s c e n e s  o f th is  k in d  are 
s e t  up and photographed  in  C D C  s tu d io s  a t  A t la n ta .

Figure 2

NUM BER OF FILM S BORROWED ANNUALLY 
FROM CDC

DHEW-PHS-CPG
ATLANTA,GA.

Figure 3

SHOWINGS

ATLANTA, GA. APRIL 1953
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Figure 4

AUD IEN CE

1949 1950 1951
F IS C A L  YEAR

Figure 5

SHORT TERM  LOANS OF CDC FILM S 
1 9 52

DHEW-PHS-CDC ATLANTA, GA. APRIL 1953

G rap h ic  m a te r ia l u sed  in  au d io - v isu a l p ro d u c tion s  o f the  C D C  i s  p repared  by i 
be rs  of the g rap h ic  sec tion«
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a i r b o r n e  d i s e a s e  s t u d i e s

A irborne d is e a se  s tu d ie s  carried  on by the CDC 
w ere under the  gu idance o f a  com m ittee com posed 
o f re p re se n ta tiv e s  o f the p ro fe ss io n a l d isc ip lin e s  
d ire c tly  concerned  w ith su ch  problem s.

When d i f f e r e n t  typ es of a ir  sam plers w ere 
opera ted  s id e  by s id e  in the  Savannah, G a., a rea  
under a s  nearly  com parable cond itions a s  p o ss ib le , 
the  Shipe a ir  sam pler p roduced  h igher b a c te r ia l 
coun ts from ex tram ural a ir  than  d id  the  s ie v e , F o lin  
bu bb ler, or s e t t l in g  p la te s  w hich fo llow ed in th a t 
o rder of e ffe c tiv e n e ss . O ther s tu d ie s  w ere con
ducted  under the  d irec tio n  o f CDC laborato ry  p er
so nn el a t  C ham blee, G a., M ontgomery, A la ., and  the 
K an sas  C ity  F ie ld  S tation . F i r s t  co n sid era tio n  w as 
g iven  to  the problem s of e v a lu a tin g  d iffe ren t typ es

o f d ev ic e s  for d e tec tio n  of airborne p a th o g en s , and 
to the a ssem b lin g  of b a se  lin e  d a ta  for u se  in more 
dete rm ina te  opera tions.

C o n side rab le  effort w as expended  in the  develop
m ent o f sam pling  equipm ent and in the  im provem ent 
o f e x is tin g  d e v ic e s .*  A lthough th e ir  a s s o c ia tio n  
w ith  d e fen se  a g a in s t  b io lo g ica l w arfare g ives 
urgency to airborne d is e a s e  a c t iv i t ie s ,  the su b je c t 
is  one Of in c re a s in g  im portance in many a s p e c ts  
o f p eace tim e  p u b lic  h ea lth . Many q u e s tio n s  are y e t 
to be answ ered  and  much exp lo ra to ry  work rem ains 
to be done, both in the fie ld  and in the laboratory . 
H ow ever, p ro g ress  is  b e ing  m ade and  the free 
exchange  of inform ation am ong w orkers in the a rea  
is  encouraging.

D I S E A S E  V E C T O R  PROBLEMS ASSOCIATED WI TH  

W A T E R  D E V E L O P M E N T A L  P R O J E C T S

In v e s tig a tio n a l s tu d ie s  p e rta in in g  to p u b lic  
h e a lth  in s e c t  problem s connected  w ith w a te r re
so u rc e s  developm ent a re  an e s ta b lis h e d  p art of 
the  CDC program . T he reo rg an iza tio n  effec ted  
during  1952 inc luded  the e s tab lish m en t of a field  
o rg an iz a tio n  a t  S a lt L a k e  C ity , U tah , to coord inate  
and  d ire c t expanded o p era tio n s  in th is  g en era l field . 
T h e  pu rpose  of th is  ac tiv ity  is  the  p reven tion  or 
m i n i m i z a t i o n  of p u b lic  h ea lth  in s e c t  problem s 
stem m ing from w ate r u til iz a tio n  p ro je c ts .

T here  are o ther fac to rs  to be co n sid e red , bu t the 
a s p e c t  of w ater developm ental p ro je c ts  w hich is  of 
c h ie f concern  to the CDC is  the a tten d in g  problem 
o f in c re a se d  m osquito  p roduction  w hich is  nearly  
a lw ay s  p re se n t. T h is  is  p a r tic u la r ly  tru e  w here 
irriga tio n  is  the o b jec tiv e  or one of the  byproducts 
of the p ro jec t. H ence, a c t iv it ie s  of the CDC in th is  
fie ld  a re  cen tered  in  the  W estern S ta te s  w here 
irriga tio n  is  p ra c tic e d  w ide ly  and  w here la rge  w ater 
developm ental p ro je c ts  are  under way.

Work during the p a s t  y ear included: (1) in v e s ti
ga tive  p ro je c ts ; (2) riv e r b a s in  program s; and (3) 
coopera tive  s tu d ie s  w ith , and  a s s is ta n c e  to , S ta te  
h ea lth  departm en ts. In a l l  in s ta n c e s , the  p o in t of 
em p h asis  w as c o o p e r a t i o n  w ith  the sp o n so rs ,

b u ild e rs , and u se rs  o f w a te r p ro je c ts , nam ely, 
B ureau of R ec lam ation , U. S. C orps of E n g in ee rs , 
R iver B asin  O ffic e s , S ta te  h e a lth  departm en ts, 
p riv a te  o rg an iza tio n s , and the various ag ricu ltu ra l 
o rg an iza tio n s  and a g en c ie s . Members o f the CDC 
s ta f f  w ere a s s ig n e d  to R iv e r B asin  O ffic e s , in 
som e in s ta n c e s , and to S ta te  h ea lth  departm en ts, 
in  o th e rs , to make in v es tig a tiv e  s tu d ie s  of the 
m osquito  problem  in a re a s  encom passed  by a  pro
je c te d  w a te r developm ent. T hey  p rep ared  ev a lu a 
tio n s  o f the s itu a tio n  and  subm itted  to the appro
p ria te  a u th o ritie s  recom m endations d es ig n ed  to 
e lim in a te  or m inim ize the m osquito  h azard  nearly  
a lw ay s a tten d in g  dam s, re se rv o irs , and irriga tion  
o p era tio n s.

G enerally  sp eak in g , p roblem s o f im m ediate con
cern in th is  a rea  of a c tiv ity  fa ll  in to  two c la s s e s :
(1) th o se  a s s o c ia te d  w ith  the  a c tu a l co nstruc tion  
o f irriga tio n  p ro je c ts ; and (2) those  re la te d  to w ater 
u se . A s betw een  the  tw o, the seco n d  is  p e rh ap s  of 
g rea te r im port in  term s of m osquito  production; 
how ever, w ith  re s p e c t  to new p ro je c ts , much can  be 
done to red u ce  m osquito  p roduction  by bu ild in g

♦ Page 20., Eq u ip m en t D e ve lop m en t.
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P ro p e r  le v e l in g  and g rad in g  o f ir r ig a te d  f ie ld s  e lim in a te s  
num erous d e p re s s io n s  th a t w o u ld  h o ld  w a te r  and a vo id s  
w a s te d  w a te r  and  dam aged la n d  b y  p ro v id in g  un iform  d is t r i 
b u tio n  o f w a te r  o v e r  the  la n d . (P h o to g rap h  — A n g o s tu ra  
Ir r ig a t io n  P r o je c t ,  So u th  D a k o ta ).

p rev en tiv e  fea tu re s  into the irriga tio n  system .
A t M itchell, N ebr., a  th ree -p h ase  in v e s tig a tiv e  

stu d y  of the re la tio n sh ip  o f irriga tio n  p ra c t ic e s  to 
p u b lic  h e a lth  in s e c t  p rob lem s is  in p ro g ress . One 
p h a se  d e a ls  w ith an  old irriga tio n  p ro je c t a t  Mina- 
ta re , a  seco n d  w ith a  new irrig a tio n  developm ent 
a t  M irage F la ts ,  and  a  third  w ith  the  se ep ag e  prob
lem a t  M itchell. A t A ngostu ra, n ear H ot Springs,
S. D ak ., the  CDC is  p a rtic ip a tin g  in a  cooperative  
stu d y  desig n ed  to uncover co n d itio n s , c a u se s , and 
s i tu a tio n s  re sp o n sib le  for m osquito  p roduction  and 
to d e lin ea te  e ffec tiv e  rem edial m easu res .

T h e se  and o th er s tu d ie s ,  som e old  and some 
s ta r te d  in the sp ring  of 1952, y ie ld ed  inform ation 
th a t prom pted the fo llow ing m ajor recom m endations 
for the p reven tion  of m osquito  problem s a s so c ia te d  
w ith  irriga tion  p ro je c ts :

1. T he irriga tio n  p ro je c t d ra inage sy stem  shou ld  
be desig n ed  so  a s  to  fa c il ita te  the proper d isp o sa l 
of e x c e s s  w ater from irr ig a ted  fie ld s .

2. Where s o il  and  geolog ic cond itions are  favor
ab le  for the developm ent o f se ep ag e  a re a s , lin ing  
or o th e r treatm en t of can a ls  to p rev en t seep ag e  w ill 
e lim in a te  ex ten siv e  p ro lific  m osquito-breed ing  
h a b ita ts .

3. In so fa r a s  c ircu m stan ces perm it, the irriga tion  
sy stem  on each  farm shou ld  be d esigned  “ to fit 
the  la n d .”

4 . A ll lan d s  to be serv ed  by grav ity  irriga tion  
shou ld  be le v e le d  and  graded. T h is  is  p a rtic u la rly  
true of p a s tu re s , low -grade lan d , and h eav ier lan d s , 
w here u n lev e led  land le a d s  to ponding  of w ater and 
o th er s i t u a t i o n s  favorab le to the  b reed ing  of

W a s te  w a te r  from  ir r ig a te d  f ie ld s  i s  fre q u e n t ly  d ra in e d  in to  
ro ad s id e  d itc h e s  w h e re  i t  b ecom es ponded , th e reb y  fo rm ing  
id e a l  m osq u ito-breed ing  p la c e s .  T h e  d ra in a g e  sys tem  shou ld  
p ro v id e  fo r  the  s a fe  d is p o s a l o f  a n y  e x c e s s  su r fa ce  runoff 
from  a l l  ir r ig a te d  f ie ld s .  (P h o to g rap h  — M irag e  F la t s  Ir r ig a t io n  
P r o je c t ,  N e b ra sk a ).

m osquitoes,
5 . In the co n stru c tio n  o f w ater developm ent p ro j

e c ts ,  a ll  na tu ra l d ra inagew ays shou ld  be p rese rv ed  
and, w here la rge  q u a n titie s  o f irriga tio n  w ate r are 
to  be rece iv ed , they  shou ld  be e n l a r g e d  and 
im proved.

6. D istrib u tio n  and d rainage sy s te m s shou ld  be 
so  m a i n t a i n e d  a s  to insu re  full and e ffe c tiv e  
functioning.

7. L arge  overflow  a re a s , w hich are so u rc e s  o f 
m osquito  p roduction , can  be p rev en ted  by improve
m ents in w ater m anagem ent p ra c tic e s .

8 . In te ll ig e n t a p p l i c a t i o n  of w a te r, no tab ly  
avo id ing  the u se  of too much w ater, i s  one o f the 
m ost e ffec tiv e  w ays o f m inim izing the p roduction  
o f m osqu itoes, and  it  p ay s  econom ic d iv id en d s 
a s  w ell.

Surveys and ev a lu a tio n s  o f m osquito  and a llied  
problem s a s s o c ia te d  with b asin -w ide p ro je c ts  are 
now p ro g ressin g  in four m ajor b a s in s : (1) the New 
England-N ew  York; (2) the A rkansas-W hite-R ed;
(3) the M issouri; and (4) the  P a c if ic  N orthw est. 
The follow ing ind iv idual repo rts  have been issu ed : 
P re lim in ary  R eport — K ennebec R iver B asin ; P re 
lim inary  R eport — St. L aw rence R iver B asin  S ta tes; 
M osquito In v e s tig a tio n s  in the R epu b lican  R iver 
B asin ; M osquito . R eco rds from M issouri R iver 
B a s in  S ta tes ; M osquito In v e s tig a tio n s  in the Jam es 
R iver B asin ; M osquito P rob lem s in Irr ig a ted  A reas 
and T h eir P rev en tio n ; and P re lim in ary  R eport on 
P u b lic  H ealth  In s e c t  C on tro l, P e n o b sc o t R iver 
B asin , M aine.

T h e se  rep o rts  and the in v e s tig a tiv e  s tu d ie s  upon
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w hich they are b ased  are cooperative p ro je c ts , in 
many p a r tic u la rs . In som e in s ta n c e s , b a s in  in v e s ti
g a tio n s were carried  on under the  a e g is  of an  Inter
ag en cy  C om m ittee, a c o o r d i n a t i n g  instrum ent 
com posed of re p re se n ta tiv e s  of a ll  in te re s ts  and 
a g e n c ie s  involved in a  p a rtic u la r  developm ental

p ro je c t. U su a lly , the  F e d e ra l S ecu rity  A gency, and 
through it the  PH S and the CDC, ho ld s  m em bership 
on su ch  com m ittees. In a ll  in s ta n c e s , there  is  team 
work in the ga thering  of d a ta  concern ing  the  in se c t 
problem  and in the tra n s la tio n  of th is  d a ta  into 
m osquito  p reven tion  m easures .

HEALTH H A Z A R D S  OF E C O N O M I C  P O I S O N S

D uring the  p a s t  year, em phasis  w as p la ced  on 
fie ld  ev a lu a tio n  o f h aza rd s  a c tu a lly  e x is t in g  in 
a re a s  w here econom ic p o iso n s  are  u sed  ex ten siv e ly  
in ag ricu ltu re . A tten tion  a lso  w as given to the 
h azard s  a s so c ia te d  w ith the  u se  of the common in
s e c t ic id e s  in  the  control of in s e c t  vecto rs  of 
d is e a se .

D eterm ination  of the am ount of DDT re s id u e  on 
a p p le s  and p e a rs  grown in the v ic in ity  o f Wenat
ch ee , W ash., in d ica ted  th a t  the re  w as a tendency  
for d iffe ren t ty p es  o f fru it to re ta in  d iffe ren t r e s i
d u e s  fo llow ing  uniform exposure . In general, the 
a p p lica tio n  of liqu id  form ulations o f DDT re su lte d  
in  h eav ie r re s id u e s  than  did d u s t a p p lica tio n s . 
DDT re s id u e s  w ere d irec tly  p roportiona l to the 
am ount of DDT app lied . R e sid u es  on m ost of the 
fru its  exam ined w ere l e s s  than  3 p .p .m . DDT, 
although  a few ap p le s  had betw een  4 and  6 p.p.m .
DDT.

C lin ic a l s tu d ie s  in W enatchee inc lu d ed  the ana
ly s is  of DDT in human fa t from 73 ind iv idual c a s e s . 
T he range of v a lu e s  o f recovered  DDT p lu s  i ts  
liq u id a tio n  p roduc t ex tended  from 0 to 25 p.p.m . 
in  ind iv id u als  w ith no c lear h is to ry  of high occupa
tio n a l exposure . R e cen t im provem ents in chem ical 
a n a ly tic a l  tech n iq u es  have show n th a t a  large  por
tio n  of th is  s to re d  m ate ria l is  not DDT but p re
sum ably i s  the h a rm less  m etabo lic  p ro d uc t, DDE. 
T h is  d isco v ery  is  o f co n sid erab le  s ig n ifican ce . 
If the human body i s  ab le  to convert sm all am ounts 
o f DDT to the  nontox ic DDE, then  the  h azard s  
re su ltin g  from the con tinuous in g es tio n  o f sm all 
am ounts of DDT w ith food or from chronic exposure 
may be much l e s s  im portant than  h a s  been  p o stu 
la te d  by som e w orkers. In any ev en t, continued 
se a rc h  in  the  W enatchee a re a , w here in ten s iv e  
a g ric u ltu ra l u se  of DDT is p ra c tic e d , so  far h a s  
fa ile d  to uncover any c a se  of p o iso n in g  a ttr ib u tab le  
to DDT.

A survey h as  show n th a t in the  W enatchee a rea , 
the  se a so n a l ap p lica tio n  o f para th io n  av erag es  
nearly  4 lb ./a c r e  of app le  or p e a r  tre e s . T he value 
o f  a ir  sam p les  taken  a s  c lo se  a s  p o s s ib le  to the 
fa c e s  of w orkers in d ica ted  th a t w orkers were ex
p o sed  to co n cen tra tio n s  o f p a ra th io n  averag ing  
2.3  ( i g . / l .  o f a ir  during  lo a d in g  o p e ra tio n s , a s  
com pared to about 0 .5  | i g . / l .  during o rchard  sp ray
ing and during m ixing o p e ra tio n s  in s id e  a com
m ercia l p la n t. Among 262 stu d y  c a s e s  follow ed 
during  the  sp ray in g  se a so n , th o se  liv in g  o u ts id e  
o f the fruit-grow ing a rea  show ed av erag e  red  ce ll 
and  p la sm a  c h o lin e s te ra se  v a lu e s  w hich compare'd 
c lo se ly  w ith the normal v a lu e s  reported  by o th ers . 
Mixing p la n t personne l show ed  a very m arked 
d e p le tio n  o f th e ir c h o lin e s te ra se  v a lu e s  during 
sp ray  s e a so n . Com m ercial and part-tim e ap p lica to rs  
show ed  sm alle r but s ig n if ic a n t d ep le tio n s  during 
the  se a so n . A study  of b lood sam p les  tak en  from 
m ixing p la n t perso n ne l in d ic a te d  th a t the  dep le tion  
o f red  ce ll c h o lin e s te ra se  w as g radual and the 
recovery  lik e w ise  w as gradual (fig. 6). In s p ite  of 
the  fa c t th a t som e o ccu p a tio n a lly  exposed  p e rso n 
ne l show ed a m arked dep le tion  o f c h o lin e s te ra se  
v a lu e s , the only n ea r-fa ta l c a s e s  found w ere a s so 
c ia te d , no t w ith lo n g -stan d in g  exposure , bu t w ith 
g ro ss  c a re le s s n e s s .

R e su lts  ob ta in ed  by ex p o sin g  ra ts  to rep ea ted  
s u b le th a l derm al d o sa g e s  o f d ie ld rin  fo llow ed by a 
ch a lleng e  d o sage  of 400 m g ./kg . in d ic a te  th a t ra ts  
develop  a  sm all bu t d efin ite  to le ra n c e  to d ie ld rin . 
P h y s io lo g ic a l s tu d ie s , derm al ap p lic a tio n  u s in g  
d ie ld rin , show ed th a t  liv e rs  o f ch ro n ica lly  p o iso n ed  
ra ts  w ere s i g n i f i c a n t l y  h e a v ie r than  th o se  of 
unpoisoned  con tro ls .

R e p e a te d  derm al ap p lic a tio n  of DDT (355 d o se s  
or more of 2 .5  p e rc e n t em ulsion  ap p lied  a t  r a te s  o f 
40 and 80 mg. D D T /k g ./d ay ) produced  m arked liv e r 
d is e a s e  in ra ts ,  but ap p aren tly  recovery  from the

Courtesy of the David J. Sencer CDC Museum



d is e a se  is  p o ss ib le . D efin ite ly  irrev e rs ib le  a lte ra 
tio n s  such  a s  liv e r ce ll n e c ro s is  or c irrh o s is  could 
no t be dem onstrated . T he b rom sulphthalein  liv e r 
function  te s t  show ed a poor co rre la tion  w ith  liv e r 
patho logy .

D ogs were fed  para th io n  until a  marked deple tion  
o f c h o lin e s te ra se  w as observed  and  then  were 
a llow ed  to recover before a rep ea ted  exposure ; the

t e s t  w as carried  through tour p o iso n in g  c y c le s . 
No ev idence  o f to le ra n c e  to para th ion  w as found 
excep t th a t the  c h o lin e s te ra se  v a lu e s  m aintained 
p la te a u s  in the  face  o f con tinued  do sage . Some 
tendency  tow ard d e c re a se d  re s is ta n c e  w as ind i
ca ted  by the  in c re a s in g  tim e n e c e ssa ry  for red 
blood ce ll c h o lin e s te ra se  regenera tion  a f te r  the 
f ir s t  cyc le .

I N S E C T I C I D A L  R E S I S T A N C E  OF V E C T O R S  OF D I S E A S E

T he developm ent o f s tra in s  o f in s e c ts  r e s is ta n t  
to ch lo rina ted  hydrocarbons h as  now becom e a  pub
lic  h ea lth  problem  of more than  ordinary  im portance. 
I t  com plicated  the  control of house  f l ie s  and p e s t  
m osqu itoes  during 1951, and during 1952 many 
o ther in s e c ts  show ed a  vary ing  degree of r e s is ta n c e  
to  DDT. T he s itu a tio n  w as p e rh ap s m ost acu te  in 
K orea, w here the UN fo rces were unab le to control 
body lic e  am ong p riso n ers  of w ar w ith conventional 
DDT pow der. Sim ilar d iff ic u ltie s  w ere encoun tered  
in  E gypt. S everal sp e c ie s  of m osqu itoes in various 
p a rts  of the world are  reported  to have m anifested  
re s is ta n c e  to DDT. Some e v i d e n c e  h a s  been
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g a the red  w hich in d ic a te s  th a t A n op h eles  quadri- 
m a cu la tu s, vecto r of m alaria  in the  U nited  S ta te s , 
may be develop ing  re s is ta n c e  to som e degree in 
p a rts  of the N ation.

D uring 1952, laboratory  s tu d ie s  show ed th a t the 
blow fly , P h o e n ic ia  p a lle s c e n s , w hen exposed  to 
v ario us re s id u a l d e p o sits  of d ie ld rin , m anifested  
som e in c re a se  in r e s is ta n c e  to d ie ld rin  in the F t 
and  F 2 g en era tion s. L aboratory  t e s ts  e s ta b lish e d  
th a t  house  f l ie s  in the C harlesto n , W. V a., P h arr, 
T e x .,  and  Yuma, A riz ., a re a s  h av e  developed  a 
h igh degree o f re s is ta n c e  to d ie ld rin . M ost o f th e se  
s tra in s  a lread y  w ere r e s is ta n t  to DDT.
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S ince  house  f l ie s  w ere th e  f i r s t  s p e c ie s  to 
develop  a  m arked degree of in s e c tic id a l  re s is ta n c e , 
and  s in c e  they  are  e a sy  to work w ith  in the  labora
to ry , they  continue to be used  a s  th e  prim ary ex
p erim en ta l organism . Some ev id e n c e  h a s  been 
accum ulated  w hich in d ic a te s  th a t  there may be 
s e v e ra l  d iffe ren t fac to rs  invo lved  in re s is ta n c e  
b ehav io r by d ifferen t s tr a in s  of in s e c ts .  I t  h as  been 
dem onstra ted  th a t house  f l ie s  in som e re s is ta n t  
s tr a in s  absorb  a s  much or more DDT as  do house  
f l ie s  in o ther s tra in s  w hich are n o n re s is ta n t. Re
s is ta n t  house f l ie s  are ab le  to dehydrohalogenate  
DDT and thu s  render it  im potent a s  an  in se c tic id e . 
T h is  ob se rv a tio n  h as  led  to laborato ry  tech n iq u es 
for m easuring  the  DDT re s is ta n c e  in v a rio u s  s tra in s  
o f house f l ie s ;  it  is  hoped th a t  th e se  tech n iq u es  
may prove helpful in s tu d ie s  o f the  re s is ta n c e  
problem s.

Some p ro g ress  h as  been made in effo rts  to d is 
cover new ch em ica ls  e ffe c tiv e  in the  contro l of 
r e s i s ta n t  s tr a in s  of f l ie s . A compound s im ila r  in 
s tru c tu re  to DDT w as found w hich , in laborato ry  
t e s ts ,  proved an e ffe c tiv e  sy n e rg is t  for DDT when

u sed  a g a in s t  f l ie s . O ther m a te ria ls , p a rtic u la rly  
ch lo rina ted  cha lcone , a lso  show ed a  ce rta in  deg ree  
of synerg ism . Work on th is  p h a se  o f the in s e c tic id a l 
re s is ta n c e  problem  is  b e ing  continued .

S tu d ie s  on fly h a b its  in d ic a te  th a t i t  may be 
p o ss ib le  to improve the deg ree  of control o f f l ie s  
through the ap p lica tio n  of chem ica ls  by determ in ing  
nigh ttim e re s tin g  p la c e s  and tre a tin g  tho se  a re a s . 
R ecen tly , in p relim inary  t e s ts  in the  Savannah, 
G a., a re a , p rom ising  control of f l ie s  in d a ir ie s  w as 
o b ta in ed  by festo on in g  from the  c e ilin g  tw ine 
trea ted  w ith in s e c tic id e s . T h is  p rocedure  perm its 
the u se  o f the  more tox ic  chem ica ls  w ithout se rio u s  
h azard  of con tam inating  m ilk , s in c e  the im pregnated 
tw ine is  su sp en d ed  beyond the  norm al co n ta c t of 
men and an im als.

Though i t  h a s  no t been  show n to be fe a s ib le  in  
som e c ircu m stan ces to p roduce fly or m osquito  con
tro l by sa n ita tio n  a lo ne , the  in s e c tic id a l re s is ta n c e  
phenom enon h as  rev ived  in te re s t  in b a s ic  s a n ita 
tion  and h as  reem phasized  i ts  im portance in sup 
p re s s in g  the  p roduction  o f in s e c ts  of p u b lic  h ea lth  
im portance.

C O N T R O L  OF A N I M A L

L aboratory  t e s ts  in d ica te  th a t the  m ongoose, 
im portant h o s t and vecto r o f ra b ie s  in P u e r to  R ico , 
i s  na tu ra lly  r e s is ta n t  to w arfarin . O f com pounds 
te s te d , the m ost p rom ising  in  p o iso n in g  the  mon
goose w ere sodium  flu o roace ta te  a t  80  m g ./kg . of 
body w eigh t and thallium  su lfa te  a t  60 m g ./kg . o f 
body w eight. Barium carbonate , s try c h n in e , ground 
g la s s ,  red  sq u ill , ANTU, z in c  p h o sp h id e , and 
a rse n ic  triox ide a ll  w ere found u n sa tis fa c to ry .

C ontinuous re s id u a l trea tm en t o f nonratproofed 
e s ta b lish m e n ts  (in Savannah , G a.) w ith  w arfarin  
a t  a  concen tra tion  of 0 .05  m g./gm . of b a it  provided 
good ra t  control for 2 y ea rs . In labora to ry  te s ts  
w ith  the sodium  s a l t  o f w arfarin  (co n cen tra tio n  o f 
0 .005  p e rcen t), roof ra ts  w ere k il le d  betw een  the  
7th  and 23d d ay s. In genera l, Norway ra ts  given 
a  cho ice  o f p o iso n ed  and p o iso n -free  w a te r su rv ived

E Q U I P M E N T

M ajor a c t iv it ie s  in  th is  a re a  during  the  y ear 
invo lved  the developm ent and  im provem ent of 
d e v ic e s  for the d e tec tio n  of a irborne  p a tho g en s. 
A membrane f ilte r  a ir  sam pler w as  m odified to

R E S E R V O I R S  OF D I S E A S E

on ly  h a lf  a s  long  a s  roof ra ts ;  house  m ice su rv ived  
approxim ately  th ree  tim es a s  long  a s  Norway ra ts . 
Wild Norway ra ts  avoided com m eal con ta in in g  more 
than  0 .003  mg. of A m inopterin p e r gram of cornm eal, 
bu t a t  th a t co n cen tra tio n  they  d ied  a f te r  consum ing 
an  average  of 0 .5  mg. o f A m inopterin p e r gram of 
body w eight. In laborato ry  s tu d ie s ,  ho use  m ice
fo rced  to p a s s  through runw ays d u sted  w ith  10 per
ce n t DDT d u st w ere k ille d  by an  av erag e  o f 25 
ex p o su res. With 50 p e rc e n t DDT, the m ean number 
o f exp o su res  requ ired  to k ill m ice w as 11. In sim u
la te d  fie ld  te s ts  w ith m ice, trea tm en t w ith 10 p e r 
c e n t DDT re su lte d  in  50 p e rc e n t m o rta lity  in 2 
w eek s , and a lm ost com plete contro l in 4 w eeks. 
In  com parable t e s ts ,  50 p e rc e n t DDT gave 97 
p e rc e n t m ortality  w ith in  2 w eeks.

D E V E L O P M E N T

reduce w eigh t, improve s ta b i l i ty ,  reduce corrosion , 
and  p rov ide  an  in le t  h o se  n ip p le . A p la in  f la t 
b affle  a t the  top of the sam p ling  tube w as found to 
b e  e ffec tiv e  in red u cin g  w ettin g  of the f i lte r  mem-
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brane when the tube con ta ined  20 ml. o f w ater.
A fly -tagging  d ev ice  w as co n stru c ted  by m eans 

o f w hich it  is  p o ss ib le  to a tta c h  m arkers o f 1-inch 
nylon th read  to 25 f l ie s  in a  s in g le  opera tio n . U sing  
the  d ev ic e , i t  is  p o ss ib le  to lo c a te  a n a e s th e tiz e d  
f l ie s  m echan ica lly  over the th read  in su c h  a way 
th a t a sm all d rop le t o f glue ap p lied  w ith  a  ra tch e t- 
op era ted  m icrom eter g lue d isp e n se r  s t i c k s  the 
th read  to the  fly ’s  thorax.

A n  anim al exposure cham ber w as d es ig n ed  and

co n stru c ted  for u se  in e v a l u a t i n g  resp ira to ry  
to x ic ity  o f econom ic p o iso n s .

A p re c is io n  ae ro so l d isp e n se r  w as developed  for 
a irc ra f t  d is in s e c tiz a tio n  s tu d ie s  w here a cc u ra te
m easurem ent of d o sa g e s  of i n s e c t i c i d e s  w as 
e s s e n tia l .  In  th is  sam e genera l f ie ld , the CDC
cooperated  w ith  the Navy in te s tin g  an  experim ental 
au tom atic -rese rv o ir m anifold sy stem  for d is in s e c t i
z a tio n  of a irc ra ft.

V E T E R I N A R Y  P U B L I C  HE AL TH

T hrough co n su lta tio n  s e rv ic e s , the  a ss ig n m en t 
o f veterina ry  p e rso n n e l, and a s s is ta n c e  in d ea lin g  
w ith  acu te  anim al d is e a s e  prob lem s of p u b lic  h ea lth  
im port, the  CDC enco u rag es the  developm ent of 
ve terina ry  p u b lic  h ea lth  program s a t the  S ta te  
lev e l.

D uring 1952, 17 v e terina ry  m edical o ffice rs  w ere 
a s s ig n e d  to S ta te  h ea lth  departm en ts a n d /o r  inves
t ig a tiv e  s tu d ie s  in 11 S ta te s . T h e se  o ff ic e rs , in 
ad d itio n  to conducting  su rv ey s and h e lp in g  S ta tes

w ith  program  developm ent p rob lem s, p a rtic ip a te d  
in in v e s tig a tio n s  of ep idem ic s itu a tio n s  and  carried  
on s p e c ia liz e d  s tu d ie s . A ss is ta n c e  in ra b ie s  control 
o p era tio n s  w as ex tended  to  18 S ta te s , inc lud ing  
program s in cantonm ent zo n es  of the  F ourth  Army 
Command, San A ntonio , T ex .

V eterinary  p e rso n n e l of the CDC, independen tly  
and  in coopera tion  w ith  o th e rs , ca rried  on labora
tory s tu d ie s  and fie ld  in v e s tig a tio n s  p e rta in in g  to 
anim al d is e a s e s  tran sm ittab le  to man.

R E P O R T S  OF I N V E S T I G A T I O N S  A N D  S T U D I E S

One of the con tinu ing  a c t iv it ie s  of m em bers of 
the  p ro fe ss io n a l s ta f f  o f the  CDC is  p reparing  
rep o rts  of s tu d ie s  and  in v e s tig a tio n s  for p u b lica tio n  
in  s c ie n tif ic  jou rna ls  a n d /o r  for p re se n ta tio n  before 
learn ed  s o c ie tie s . O f 210 p ap ers  p rep ared  th is  p a s t  
y ea r, 131 w ere for p u b lica tio n  and 79 for p re se n ta 

tion . T h ese  p ap e rs  are  in the  nature  of repo rts  on 
fie ld  in v e s tig a tio n s , laborato ry  re se a rc h , and o th er 
a c t iv i t ie s  ca rried  on by the CDC, and are  l is te d  in 
the  B ib liography of S c ien tific  P u b lic a tio n s  is su e d  
an n u ally  by the  B ureau o f S ta te  S e rv ices  o f the  

PH S.

A C T I V I T I E S  D I R E C T E D  T O WA R D  
S P E C I F I C  DI S EAS ES  OR P R O R L E N S

D ise a se s  fa llin g  w ith in  the sco p e  o f the  CDC’s 
re sp o n s ib il i ty  inc lude  a  num ber th a t canno t be 
e ffe c tiv e ly  d iagn o sed , p rev en ted , or con tro lled  
u n til e x is tin g  know ledge concern ing  them  is  ex
panded . A ccordingly , in  p a re lle l  w ith  th e  ap p lic a 
tio n  of known tech n iq u es  and  know ledge in the  
control of com m unicable d is e a s e s ,  the  CDC c a rr ie s

on s tu d ie s ,  fie ld  i n v e s t i g a t i o n s ,  and lab o ra
tory  re se a rc h , s in g u la rly  and in co n cert, in tended  
to provide new  inform ation th a t  w ill perm it more 
e ffe c tiv e  a tta c k s  a g a in s t  d is e a s e s  no t re sp o n siv e  
to  p re se n t control m ethods. O ften th is  se a rc h  for 
new inform ation p ro ceed s  concom itan tly  w ith  con
tro l o p e r a t i o n s ,  s in c e  w ith re s p e c t  to certa in
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d is e a s e s ,  e x is tin g  p rocedures  are  su ffic ie n tly  
e ffe c tiv e  to w arran t th e ir  u se  p end ing  the  develop
m ent of more com prehensive and sp e c if ic  m easures. 
L ik e w ise , ap p lic a tio n  of e x is tin g  inform ation under 
v ary ing  cond itions in  the  fie ld  often  p o in ts  up 
ap p ro ach es th a t open the door to new tech n iq u es  
and improved control m ethods.

A ME  I

In  laborato ry  s tu d ie s ,  prelim inary  su rv ey s  w ith 
approxim ately  100 serum s w ere made of th ree  d if
fe re n t com plem ent fixation  te s ts  for am eb ias is* , 
the  purpose be ing  to become acq u a in ted  w ith te s ts  
u sed  in o ther lab o ra to ries .

A m ebiasis  an tiserum  prepared  in ra b b its  by the 
CDC p a ras ito lo g y  laborato ry  developed  h igh tite r , 
b u t w as u n sa tis fac to ry  b e cau se  it a lso  re a c te d  w ith 
“ t ”  an tig en . A ntiserum  prepared  in ra b b its  in the

BR UC E

T he f irs t  study  in the CDC lab o ra to rie s  o f the 
tube ag g lu tina tio n  te s t  for b ru c e llo s is  w as com
p le te d  in 1950. In 1951, various fac to rs  w hich 
a ffe c t the  p la te  agg lu tina tio n  t e s t  w ere stud ied . 
During the p a s t  year, certa in  a s p e c ts  of the  prob
lem  w ere re s tu d ied  and rep o rts  o f find ings w ere 
p repared  for pub lication .

A stu d y  o f fac to rs  concern ing  the  B rucella  
b lock ing  e ffe c t is  b e ing  continued, a s  is  one on 
the  optimum tem perature for incubation  o f the

Some o f  the  a c t iv it ie s  in th is  general c a te 
gory p u rsued  during 1952 are l is te d  below . Only 
sum m aries o f u n d e r t a k i n g s  and accom plish 
m ents in the  re sp e c tiv e  a re a s  are p re sen ted . More 
d e ta ile d  repo rts  o f m ajor s tu d ie s  and in v e s ti
g a tio n s  are reco rded  in p a p e rs  p r e p a r e d  for 
p u b lica tio n .

I I A S I S

CDC sero logy  laborato ry  a lso  developed  s a t is fa c 
tory t i te i  but re a c te d  w ith the am eba an tig en , sup 
p o se d ly  b e cau se  of the “ t ”  frac tio n  in the am eba 
an tig en .

O ther a c t iv it ie s  in th is  a re a  inc luded : (1) ame
b ia s is  su rvey  o f World War II v e te ran s  a t  L aw son  
VA H ospita l; (2) control of a m e b ia s is  in inm ates 
o f m ental in s titu tio n s  by therapy; and  (3) a n a ly s is  
o f cu rren t opinion on d ia g n o sis  of am eb ia s is .

L L O S I S

B ruce lla  ag g lu tina tio n  t e s t  w ith  human serum  in 
com parison  w ith bovine serum . T he W eil-Felix
stu d y  is  p ro ceed in g  an d  a rep o rt o f find ings i s  
sc h e d u le d  for is su a n c e  during the en su in g  year.
Some 115 com plem ent fix a tio n  p o s it iv e  serum s 
have been  s tu d ied .

Serum s te s te d  for b ru c e llo s is  inc luded : experi
m en ta l, 473 human and  88 cow; ro u tin e , 177 human 
and  216 cow.

C O N J U N C T I V I T I S

B y m aking p h y s ic a l exam inations and tak in g  
c a se  h is to rie s  of a sam ple popu la tion  of 486 p e r
so n s  in Barw ick, G a., a t  2-w eek in te rv a ls , 91 c a se s  
o f co n ju n c tiv itis  w ere d e tec ted . Of the 486 p e rso n s , 
210 w ere N egroes, 211 w ere m a le s , and  178 w ere 
0-14 y ea rs  of ag e . B ased  only  on h is to ry  o f re
ported  so re  e y e s ,  36 c a s e s  agreed  so  w ell in d is 
trib u tio n  by color, s e x , age group, and month of 
o n se t w ith  c a s e s  e s ta b lish e d  by d ia g n o s tic  cri
te r ia  th a t they  w ere added  to the 91 , m aking the 
fin a l to ta l  127. F o rty -th ree  p e rc e n t of the  ch ild ren

♦See pag e  9.

under 15 y e a rs  of age  w ere a ffec ted . A ttack  ra te s  
w ere h ig h e s t am ong ch ild ren  under 10 y e a rs , with 
no s i g n i f i c a n t  d iffe ren ce  betw een  m a le s  and 
fem ales and w hite and Negro.

M easurem ent o f the p rev a len ce  of eye g n a ts , a s  
w ell a s  of c o n ju n c tiv itis , h a s  been e s ta b lis h e d  on 
a reaso n ab ly  firm b a s is  a s  a re s u lt  o f  s tu d ie s  
com pleted  during 1952.

Inasm uch a s  accum ulated  ev idence  in d ic a te s  a 
c lo se  co rre la tion  o f the p rev a len ce  o f g n a ts  and 
rep o rted  c a s e s  of so re  e y e s , la rv ic id in g  h a s  been 
ad v o ca ted  as a  m eans of con tro lling  the  in fec tion . 
A ha lf-ac re  p lo t w as sp ray ed  with benzene hexa- 
ch loride  a t  the ra te  of 5 lb . of gamma isom er p er
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ac re . R ecovery  cag es p la c e d  on the t e s t  p lo t and 
on a check  p lo t of equal s iz e ,  both harrow ed the 
sam e day , caugh t 2 and  446 H ip p e la tes  p u s io ,  
re sp e c tiv e ly . A fter a  seco n d  harrow ing (about a 
month la te r) , 4 H. p u sio  w ere cap tu red  from the 
tre a te d  p lo t and 202 from the check  p lo t.

In  A ugust 1951, in v e s tig a to rs  s tu d y in g  enceph
a l i t i s  in the G reeley , C o lo ., a rea  o b se rv ed  a group 
o f acu te  c o n ju n c tiv itis  c a s e s . S im ilar ou tb reaks

w ere encoun tered  in D e lta , C o lo ., N eosho , Mo., and 
th e  K an sas  C ity  a rea . Many o f the c a s e s  en ta iled  
genera l sy stem ic  in fec tio n  w ith  c o n ju n c tiv itis ; 
som etim es k e ra t i t is ,  w ith  or w ithou t v e s ic u la r  
p h a ry n g itis , w as p re se n t. In v e s tig a tio n  o f th e se  
o u tb reaks produced  ev idence  su g g e s tin g  a t  l e a s t  
s ix  e tio lo g ic a lly  d iffe ren t in fec tio n s . F o r  the  w ant 
o f a  b e tte r nom enclature, the epidem ic w as rep o rted  
under the  nam e o f k e ra to co n ju n c tiv itis .

D I S I N S E C T I Z A T I O N  OF  A I R C R A F T '

F or a number of y e a rs , the  CDC h a s  co llabo ra ted  
w ith the D iv ision  o f F o re ign  Q uaran tine in s tu d ie s  
d es ig n ed  to develop more e ffec tiv e  and  p ra c tic a l 
m ethods for p rec lu d in g  the  sp read ’ o f v ec to rs  of 
d is e a s e  by a irc ra ft. D uring 1952, t e s ts  w ere m ade 
o f various form ulations and  tech n iq u es  by in v e s ti
g a to rs in  q u e s t o f more s a t is fa c to ry  in se c tic id e s  
and  m ethods of em ploying them. A fter prelim inary  
t e s t s ,  u s in g  m ilitary  p la n e s  and com m ercial a ir
l in e rs  during tra in ing  flig h ts  in the  Miami, F la . ,  
a re a , a fie ld  s ta tio n  w as e s ta b lish e d  in San Juan , 
P u erto  R ico , for more ex te n siv e  t e s ts  under rou tine  
com m ercial f lig h t cond itions.

T e s ts  u s in g  house  f l ie s  ind ica ted  th a t  re s id u a l 
d e p o sits  o f lin d an e  a t  200 m g ./sq . ft. ap p lied  to 
the  baggage compartm erit o f p a s se n g e r  a irc ra f t pro

v ide  e ffe c tiv e  in s e c t  control for a  period  o f  3 to 
5 w eeks a f te r  treatm ent. A 5 -p ercen t DDT wax 
em ulsion app lied  to the  p a sse n g e r  com partm ent of 
a D C -3 fa iled  to k ill free-fly ing  te s t  f l ie s  during 
40-m inute exposure . A lin d an e  form ulation in a 
h ig h -p ressu re  aeroso l produced 99 p e rc e n t m ortali
t ie s  of free -fly ing  fem ale house  f l ie s  when app lied  
a t  the ra te  o f 7 gm. o f the  form ulation p er 1 ,000 cu. 
ft. T e s ts  w ith a e ro so ls  have been conducted  only 
w hen p a s se n g e rs  w ere ab sen t. T here  are  som e 
i n d i c a t i o n s  th a t nonin jurious and p a s s e n g e r  
a cc e p ta b le  a e ro so ls  may be fe a s ib le , and work is  
p ro ceed in g  in th a t  a rea . A tten tion  a lso  is  being 
g iven  to the  p o s s ib il i ty  o f em ploying au tom atic  
equipm ent for re le a s in g  a e ro so ls  in  m anner and 
qu an tity  su ff ic ie n t to d is in s e c t iz e  som e ty p es  of 
p la n e s .

D Y S E N T E R Y - D I A R R H E A  ( F L Y  C O N T R O L )

T he program s e s ta b lish e d  in A rizona, K entucky, 
New M exico, and  T e x a s  in  1950 w ere continued  
through f is c a l  y ear 1952. T h ese  S ta te s  rank h ig h e s t 
in  the N ation in  en teric  in fec tio n  m ortality  r a te s ,  
and the p ro je c t c i t ie s  are re p re se n ta tiv e  in  the 
re sp e c tiv e  S ta te s .

P ro c e e d in g  from the e s ta b lish e d  p rem ise  th a t 
e ffe c tiv e  fly control y ie ld s  ap p rec iab le  reduction  
in d y sen tery -d iarrh ea  a tta c k  r a te s ,  p ro g re ss  w as 
re g is te re d  in each  o f the  S ta te s  in a ch iev in g  fly
♦ A c t iv it ie s  re la te d  to d ip h th e r ia  a re  trea te d  in  th e  la b o ra to ry  

s e c t io n  o f th is  sum m ary (p age  8 ).

con tro l and  in u til iz in g  C D C -sponsored p ro je c ts  
a s  an incen tiv e  for e s ta b lish in g  lo c a lly  sp on so red  
com m unity-wide fly control program s in s a te l l i te  
c i t ie s . In each  in s ta n c e , sa n ita tio n a l im provem ent 
w as  em phasized  a s  the f i r s t  e s s e n tia l  to s a t i s 
facto ry  fly  con tro l, w ith  in s e c tic id e s  p la y in g  a 
seco n d ary  bu t im portant ro le  in the  sound  overa ll 
approach . O pera tiona l in s tru c tio n s , for exam ple, 
s p e c ify  e lim ina tio n  o f p r iv ie s , inaugu ra tion  of 
tw ice-a-w eek  garbage co lle c tio n , rem oval or s a n i
t iz a tio n  of fly -producing anim al p e n s , rep lacem en t 
o f open dumps w ith  san ita ry  la n d f il ls , and  educa-
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t io n a l sa n ita tio n  cam paigns to e n lis t  p u b lic  sup
p o rt of fly control a s  a  community effort.

A ccep tab le  le v e ls  of fly control w ere a tta in ed  a t 
a m ajority  of the p ro je c t c i t ie s  (fig. 7). T he F ly  
Control P a c k e t,  a com posite of tech n ica l and  pro
m otional d a ta  and inform ation on community fly 
ab atem ent, w as e ffec tiv e ly  em ployed in the e n lis t
m ent of the cooperation  of c iv ic  groups, o rgan iza
tio n s , and p u b lic  ag e n c ie s  in a concerted  a tta c k  on 
pub lic  ap a th y . In n early  every i n s t a n c e ,  the 
re sp o n se  w as encouraging.

In T e x a s , 19 c i t ie s  in it ia te d  loca lly  sponsored  
fly  control program s b ased  on techn iques demon
s tra te d  a t  C D C -sponsored  p ro je c ts  in th a t S tate  
(fig. 8). Six lo c a l p ro je c ts  have been  launched  in 
K entucky.

A m ajor fac to r in the s u c c e s s  of the p ro je c ts  and 
in the expansion  of the program into lo c a lly  spon
so red  fly  control o p era tio n s  w as the in itia tio n  of 
fly  control tra in in g  sch o o ls  and  sem inars.
Diarrheal D isease Studies

T h e  in i t ia l  p h a se  of a com prehensive stu d y  to

determ ine the  e ffe c ts  of fly control on the  p reva
len ce  of d ia rrh ea l d is e a s e s  in an  a rea  of m oderate 
m orbidity  (sou th  Georgia) w as concluded . E ffec tiv e  
fly  contro l w as m ain ta ined  from A ugust 1949 to 
Septem ber 1950 (p rincipally  by ap p lic a tio n  of in
se c t ic id e s ) .  E pidem iolog ic m easurem ents of Shi
g e lla  in fec tio n s  and  of repo rted  d ia rrh ea l d is e a s e  
m orbidity during th is  period  re flec ted  a s ig n if ic a n t 
red u c tio n  in the a re a s  w here fly control w as p rac 
tic ed  a s  com pared w ith noncontro l a re a s . E v a lu a 
tion  s tu d ie s  (made a fte r f l ie s  developed  a  degree 
of in se c tic id a l r e s is ta n c e  th a t re su lte d  in lo s s  of 
control) re v ea led  th a t d ia rrh ea l d is e a s e  p rev a len ce  
ra te s  had  re tu rned  to the p re trea tm en t lev e l. T h e se  
re s u lts  conform s u b s ta n tia lly  to th o se  found from 
an  e a rlie r  s tu d y  in P h a rr , T e x ., w here d iarrheal 
d is e a se  m orbidity ra te s  w ere high.

P e n d in g  the developm ent of new m a te ria ls  a n d /o r  
m ethods, and thereby  re -e s ta b lish m e n t of fly con
tro l through chem ical m eans, a t te n tio n  w as turned 
to t e s ts  of the  e ffe c tiv e n e s s  o f exc lud ing  f l ie s  
from human fe c e s  and o f maximum sa n ita tio n  a s  fly 
control m easures  in ru ra l a re a s . Bored ho le  p r iv ie s

Figure 7
FLY DENSITIES IN TWO DEMONSTRATION DYSENTERY-DIARRHEA

FLY CONTROL CITIES

u.o
0Û5
LUO<tr
UJ><

DHEW-PHS-GDC ATLANTA,GA. A PR IL  1953

1818

24

C o u rte sy  o f the D av id  J .  S e n c e r  C D C  M u seu m
-



w ere in s ta lle d  in p la c e  o f 200 in ad eq u a te  p riv ie s  
in  a  tow n and are  be ing  ev a lu a te d  in term s of 
sp e c ie s  of f l ie s  b reed ing  and feed ing  in them , and 
in fe la tio n  to  the  p rev a len ce  o f S h ig e lla  in fec tio n s . 
In  ano ther town, w here re s is ta n c e  of ho use  f l ie s  to 
in s e c tic id e s  is  h igh , sa n ita tio n  in barn s  and ani
mal s h e lte rs  is  be ing  p ra c tic e d  a s  a m eans o f con
tro llin g  f l ie s ,  and thereby  co n tro lling  Sh ige lla  
in fec tio n s .

R e c ta l sw ab  cu ltu re s , som e 7,000 in number, 
w ere c o lle c te d  a t  m onthly in te rv a ls  from children  
under 10 y ea rs  of age, for the iso la tio n  o f Sh ige lla  
and  Salm onella  o rgan ism s. H is to rie s  of i l ln e s s  due 
to d ia rrh ea l d is e a se  in th e se  fam ilies  a lso  were 
c o lle c te d  and  approxim ate trends w ere dem onstra ted  
in  the cu ltu re su rvey . Some stu d y  w as m ade, too, 
o f a  m ethod o f tak in g  cu lture m a te ria l d irec tly  
from privy  p its .  T h is  m ethod could be o f value a s  
an  ep idem iolog ic too l.

E N C E P H A L I T I S

A lthough p rim arily  d is e a s e s  of dom estic  and w ild  
b ird s , the  e n c e p h a litid e s  are  the ca u se  of large 
o u tb reak s  o f i l ln e s s  in man and  in h o rse s  in th is  
country  and  e lsew h ere . M osquitoes have been  in
crim inated  a s  p rin c ip a l v e c to rs , bu t the  natura l 
h is to ry  o f the  b ird-m osquito-bird  cy c le  rem ains 
o bscure . The com plexity  o f the cyc le  o f in fec tion  
an d  the p re se n c e  o f many p o te n tia l so u rc e s  of 
in fec tio n  w here vec to rs  are abundant m ake i t  im
p o rta n t th a t know ledge o f the  e n c e p h a litid e s  be 
augm ented.

T he  CDC is  a s s is t in g  the H ooper F oundation  of 
th e  U n iversity  o f C a lifo rn ia  in in v e s tig a tiv e  s tu d ie s  
b e in g  pu rsued  in K ern C ounty , C alif. D ata  from 
th e se  s tu d ie s  suppo rt the  th e s is  th a t m o sq u ito es , 
p a rtic u la rly  C u lex  ta r sa lis ,  a re  v ec to rs  of enceph
a l i t i s ,  and  th a t v ec to r control in a re a s  of high 
endem icity  may in flu en ce  the  inc id en ce  o f in fec tion .

A t G reeley , C o lo ., the CDC is  sp o n so rin g  m ulti
p ro fe ss io n a l s tu d ie s  d irec ted  toward: (1) a  carefu l 
d e sc rip tio n  o f ou tb reaks of e n c e p h a litis  in the 
w este rn  U nited  S ta te s ; (2) th e  d isco v ery  o f  the 
n a tu ra l re p o s ito rs  of the v irus during nonepidem ic 
and  “ off s e a s o n ”  p erio d s ; and (3) an  e lu c ida tio n  
o f p o ss ib le  tran sm issio n  c y c le s  w hich m ain tain  
the  v irus in nature .

No ep idem ics  of e n c e p h a litis  w ere rep o rted  in  
th is  a rea  during f is c a l  y ea r 1951, and a  s e a rc h  for 
c a s e s  in C olorado, K a n sa s , and  M issouri w as un-

p ro d uc tiv e . In the sum m er o f 1951, s tu d ie s  w ere 
undertaken  w ith  the im m ediate o b jec tiv e  o f d e te r
m ining the number o f in fec tio n s  w ith W estern equine 
o r St. L o u is  v iru s  in m an, h o rse s , m o sq u ito es , 
b ird s , and m ite s , a s  com pared w ith  the  num ber in 
o th e r y e a rs ; ano ther o b jec tiv e  w as to a ttem p t to 
d em onstra te  th a t in fec tio n  may o ccu r in b irds w ith
o u t the in term ed ia tion  o f m osqu itoes. To th is  end, 
the  fo llow ing sp ec im en s w ere c o l l e c t e d  and
laboratory  te s te d :

For V ir u s  I s o l a t i o n
N e s t l i n g  b i r d s ’ b lo o d  658
M o sq u i to e s  1 4 ,0 0 0
M ite s  2 2 ,0 0 0
O th er  a r t h r o p o d s  1 ,5 4 4
F or A n t ib o d y  S t u d i e s
Human serum s 320
H orse seru m s 351
N e s t l i n g  b i r d  serum s 728

L ab o ra to ry  rep o rts  show  th a t  13 a g en ts  were
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iso la te d  from b ird s , 6 o f w hich  have been  id e n tified  
a s  W estern equ ine v iru s . No ag en ts  w ere recovered  
from any of the  arth ropods. T he serum  su rv ey s  ind i
ca ted  tha t, w h ile  the p e rcen tag e  of hum ans w ith 
a n tib o d ie s  a g a in s t  the two v iru se s  te s te d  had no t 
a lte re d  m a te ria lly  s in c e  the  p rev io u s  y e a rs ,  the re  
had  been  a  reduction  in the  p e rcen tag e  o f h o rse s  
th a t  w ere p o s itiv e . D istribu tion  of the  iso la tio n s , 
11 from n e s tl in g  b irds and 2 from m osqu itoes, w as 
a s  fo llow s: p ig e o n s , 5; E n g lish  sp arro w s, 2; c lif f  
sw a llo w s, 2; crow, 1; m agpie, 1; C ulex  ta r s a lis ,  2.

C lin ic a l and d ia g n o s tic  s tu d ie s  w ere m ade of 
52 c a s e s  o f i l ln e s s  in ch ild ren  d iagnosed  a s  acu te  
e n c e p h a litis  by com petent p e d ia tr ic ia n s . I t  w as 
found th a t p re se n t too ls  a v a ila b le  to c lin ic a l d ia g 
n o s tic ia n s  are  no t su ff ic ie n t to perm it them to d is 
tin g u ish  rap id ly  betw een  v ario us ty p e s  of in tra 
cran ia l d is e a s e s  th a t  give the  common p ic tu re  of 
acu te  e n c e p h a litis . E ven  when b ack ed  by the v irus  
and  r ic k e tts ia l  la b o ra to rie s  o f the CDC, very re a l 
d iffic u lty  w as experienced  in m aking the  d is tin c 
tion . Many m onths o f follow-up o f th e se  52 c a s e s

re v ea led  th a t the  m ajority  of tho se  f i r s t  d iagn o sed  
a s  e n c e p h a litis  w ere no t in fa c t  due to any type of 
v ira l in fec tio n .

S tu d ie s  in CDC lab o ra to rie s  re v ea led  th a t many 
m osqu itoes  a re  capab le  o f tran sm ittin g  E a s te rn  
equ ine e n c e p h a litis  v iru s , in c lu d ing  the fo llow ing 
s p e c ie s  p rev iou sly  unreported  a s  hav ing  th is  
c a p ab ility : Psorophora ferox, P sorophora con-
f in n is , Psorophora howardii, Psorophora c ilia ta , 
M ansonia pertubans, C u lex  res tu a n s , C u lise ta  
m elanura, and Orthropodomyia s ign ifera . C. melar 
nura  and 0 . s ig n ife ra , w hose feed in g  h a b its  were 
h itherto  unknown, w ere found to take  av ian  blood.
C. m elanura  h as  been taken  n a tu ra lly  in fec ted .

L arg e  q u a n tit ie s  o f arth ropods w ere c o lle c te d  
for v irus determ ination  and co n sid e ra b le  e ffo rt w as 
devo ted  to fu rther s tu d ie s  o f the re la tio n sh ip  o f 
irrig a tio n  to v irus  iso la tio n .

A t the re q u e s t of the U n iv ersity  o f K a n sa s  L a b 
o rato ry , the CDC ex tended  a s s is ta n c e  in  the  in
v e s tig a tio n  of bovine en cep h a lo m y elitis  in herds 
in K a n sa s , M issouri, and  O klahom a.

H I S T O P L A S M O S I S

A t the K an sas  C ity  F ie ld  S ta tion  and in lab o ra 
to r ie s  a t  h ead q u a rte rs , s tu d ie s  o f in fec tio n  w ith  
H. capsula tum  w ere con tinued  a long  l in e s  e s ta b 
lish e d  during the  p reced in g  year. F ie ld  te s ts  w ith 
the  m o lecu lar f ilte r  m em brane re su lte d  in the  
dem onstra tion  o f tu b ercu la te  sp o res  o f H. ca p su 
latum  in riv e r w ater c o lle c te d  in W illiam son C ounty, 
T e n n ., opening  the  qu estio n  of the ro le  of s tream s 
in  the d is trib u tio n  of th is  fungus. The p o s s ib il i ty  
of human in fec tio n  from contam inated  drink ing  
w a te r a lso  is  p o sed . In co o p era tiv e  s tu d ie s  w ith 
the  T e n n e s se e  D epartm ent o f P u b lic  H ealth , H. 
capsu la tum  w as iso la te d  11 tiroes from so il  ob 
ta in e d  from 10 of 70 farm p rem ises  in W illiam son 
C ounty. T he techn ique  u se d  for iso la tio n  w as an 
in d ire c t one u tiliz in g  m ice, and on the  b a s is  o f 
p relim inary  ev a lu a tio n , it  ap p ears  to be rem arkably 
e ffic ien t.

M ethodology re se a rc h  h as  in d ica ted  th a t a n ti
b io tic s  have l i t t le  or no inh ib itin g  e ffe c t on the  
growth o f  H. capsula tum . More than 1,900 com ple
m ent fixation  te s t s  w ere perform ed in c lin ic a l 
s tu d ie s  of su sp e c te d  in fe c tio n s , and 13,000 sk in  
t e s t s  were m ade during fie ld  s tu d ie s  of imm unity 
s ta tu s  in d iffe ren t geographic a re a s .

O ut o f 420 serum  sam p les  and 400 c lin ic a l s p e c i

m ens exam ined, H istop lasm a  w as reco v ered  23 and 
7 tim es, re sp ec tiv e ly .

In Jack so n  C ounty, Iow a, exam ination  o f mem
b ers  of the  im m ediate fam ily of a  fa ta l c a s e  o f 
h is to p la sm o sis  s h o w e d  a ll to be i ll  w ith  the 
d is e a s e  or to g ive p o s itiv e  s k in  re a c tio n . More than  
a  th ird  o f the  c a tt le  o f the  v ic tim ’s  fam ily were 
p o s itiv e  re a c to rs  to H istop la sm a . A sk in  t e s t  su r
vey of 2,800 schoo l ch ild ren  in the  im m ediate com
m unity show ed a  re la tiv e ly  low overa ll s e n s it iv i ty ,  
bu t there  w ere sm all a re a s  in w hich a  h igh propor
tion  of ind iv id u a ls  te s te d  show ed s e n s it iv i ty  to 
the  h is to p lasm in  u sed . N ear one of th e se  a re a s  o f 
h igh sk in  s e n s it iv i ty , H. capsula tum  w as iso la te d  
from the so il in a  cave.

U ntil rece n tly , i t  w as  thought th a t h is to p la sm o s is  
did  no t occur in epidem ic p roportions of s ig n if i
can ce . D uring the y ear, s tu d ie s  w ere m ade of 12 
lo c a liz e d  o u tb reaks w hich y ie ld e d  ev id e n c e  th a t 
h is to p la sm o sis  may o ccu r a s  an  ep idem ic d is e a se  
o f co n s id e rab le  sev erity .

Work on the  ev a lu a tio n  o f v ario us H istop la sm a  
a n tig e n s  is  b e in g  carried  forward. In a  con tinuation  
o f s tu d ie s  of s tra in  d iffe ren ces , four re p re se n ta tiv e  
s tr a in s  w ere s e l e c t e d  for com parison o f re la -
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t iv e  a n t i g e n i c i t y  when te s te d  w ith rou tine  
h is to p la sm o sis^ su sp e c te d  serum s. T he age of the 
cu ltu re w hich is  optimum for h is to p lasm in  pro
duction  w as s tu d ie d  on two d iffe ren t m edia, u s in g  
th ree  s o il  s tr a in s  in com parison w ith  a  s tra in  from 
a human in fec tion .

O ther a c t iv it ie s  concerned  w ith h is to p la sm o s is  
inc luded : (1) sk in  te s tin g  o f 8 ,400 sch o o l ch ild ren  
w ith  h is to p lasm in , tub ercu lin , and b lastom ycin , in 
cooperation  w ith C in c in na ti, Ohio, h ea lth  ag e n c ie s ;
(2) s tu d ie s  o f h is to p la sm o sis  in an im als; and
(3) re fe ren ce  d ia g n o s tic  work.

I N F E C T I O U S

O f the  more than 40 ca teg o ries  of i l ln e s s  rep re
se n te d  in the  '200 o u tb reaks s tu d ie d  by m embers 
o f  the  E pidem ic In te llig en ce  S erv ice , in fec tio u s  
h e p a tit is  occu rred  the  m ost frequen tly  (19 out
b reak s). Gamma globulin  w as u sed  in  an  ou tbreak 
in  A tch eson  C ounty, Mo. A stu d y  in it ia te d  in

H E P A T I T I S

B o o n ev ille , Mo., the  p reced in g  y ear w as pu rsued , 
and  a  su sp e c te d  ep idem ic in  W ichita, K an s ., w as 
confirm ed and control m easu res  w ere p resc rib ed . 
In connection  w ith  in v e s tig a tio n s  of an  ou tbreak  
in A rizona, sa n ita ry  su rv ey s w ere made and recom 
m endations made a t  Moencopi and  T uba C ity .

L E P R O S Y  C O N T R O L

A cen tra l r e g i s t r y  o f  l e p r o s y  c a s e s  for 
C a lifo rn ia , L o u is ia n a , and T e x a s  h a s  been  com
p le te d  a t  the CDC in A tlan ta . C a se s  reco g n ized  
in F lo rid a , w hether adm itted  to C a rv ille  L epro
sarium  or not, have been  i n c l u d e d  in the  cen

tra l r e g i s t r y .  In  o th e r S ta te s  on ly  C arv ille - 
adm itted  c a s e s  have been  inc luded . A b s tra c ts  
o f each  c a se  adm itted  to the  L e p r o s a r i u m  
s in c e  1921 a lso  are  on file  a t  the  CDC cen tra l 
o ffice .

M A L A R I A

In lin e  w ith  p redeterm ined  p la n s , the  CDC con
tin u ed  to w ithdraw  from a c tiv e  p a rtic ip a tio n  in 
o p era tio n a l p h a s e s  of the  F e d e ra l-S ta te  m alaria  
e rad ica tio n  program. R e sid u a l sp ray  o p era tio n s 
w ere carried  on in 13 o p era tio n a l S ta te s  through 
S ta te  and lo c a l support, how ever, and the  CDC 
su p p lied  n e c e ssa ry  te c h n ic a l gu idance. Surplus 
autom otive equipm ent and lim ited  am ounts o f ex
c e s s  m ate ria ls  were prov ided  a s  the CDC sh ifte d  
i t s  main in te re s ts  tow ard su rv e illa n c e  and pre
ven tion . F is c a l  y e a r 1952 re s id u a l sp ray  ac tiv i
t ie s  are  sum m arized in tab le  8. Entom ologic ev a lu a
tion  in d ica ted  th a t 99 .5  p e rc e n t o f sp ray ed  h o u ses  
w ere m ain tained  free o f m a la ria  m osq u ito es , com
p ared  w ith 89 .9  p e rc e n t of unsprayed  h o u ses .

S u rv e illance  and p reven tion  team s o p era ted  in 
13  S ta te s  throughout the  y ear. T he com position  
o f  team s a s s ig n e d  to  the re sp e c tiv e  S ta te s  varied  
som ew hat, w ith ep idem io log ic s p e c ia l i s t s  predom i
na tin g . A p p ra isa l of repo rted  m a la ria  and  typhus 
c a s e s ,  p a rtic u la rly  the form er, w as the m ajor a c tiv 
ity  of th e se  team s. T he upw ard trend in  reported

c a s e s  of m alaria , f i r s t  no ted  soon  a fte r  the  beg in
n ing  o f the re p a tria tio n  of serv icem en  from K orea, 
con tinued  during the y ea r (fig. 9). T ab le  9 show s 
r e s u l ts  o f a p p ra is a ls  of m ala ria  com pleted  in the  
f i r s t  h a lf  o f the  f is c a l year. A s in d ic a te d , S ta te s  
(e igh t) o u ts id e  of the  trad itio n a lly  m alarious reg ion  
rep o rted  s ig n if ic a n t num bers of m ala ria  c a s e s ,  
seem ing ly  from c iv ilia n  so u rces . H ow ever, epi
d em io log is ts  of s ix  o f th e se  S ta te s  concluded  a f te r  
in v e s tig a tio n  th a t m ost of su ch  c a s e s  w ere m ili
tary  p e rso n n e l or v e te ran s  in fec ted  in K orea p rio r 
to th e ir  d isch a rg e . In C a lifo rn ia , for exam ple, 
a p p ra is a ls  o f 258 reported  c a s e s  w hich occurred  
during 1951 re su lte d  in ev idence in d ic a tin g  th a t 
only  4 o f the  258 re p re sen ted  prim ary c a s e s  o f 
ind igenous origin .

T he CDC cooperated  w ith the T e x a s  S ta te  De
partm en t of H ealth  in an  in v es tig a tio n  o f m a la ria  
am ong M exican N atio n a ls  who have en te red  th is  
country a long  the  Rio Grande V alley . Of 125 blood 
sm ea rs  c o lle c te d  through Ju n e  30 , 1952, 5 were 
found to be p o s it iv e  for m alaria .
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SUMMARY OF THE RESIDUAL SPRAY PROGRAM FOR F ISC A L  YEAR 1952

T ab le  8

STATE
No.

C o u n tie s

SPRAY APPLICATIO NS
Pounds o f 

I n s e c t i 
c id e  P e r  

A p p l ic a t io n

¡«AN-HOURS Man-hours 
p e r  

A p p ii c a t io nP re m ise s Lb. DDT Lb. C h Io rdan O th er CDC L o c a l T o ta l

Alabam a 8 12,327 10,8 39 745 _ 0. 94 528 . 10,784 11.312 0. 92
A rk a n s a s 24 31, 110 43,639 10,659 - 1. 75 - 57,191 57, 191 1. 84
F l o r i d a 9 2. 109 1, 693 2 - 0. 80 - 1, 961 1,961 0. 93
G e o r g i a 16 37, 707 21,191 2, 615 - 0. 63 32 28,936 28, 968 C. 77
K en tu c k y 12 6, 244 8, 221 2, 383 - 1. 70 - 13,044 13,044 2. 10
L o u i s i a n a 10 7, 897 7, 376 - - 0. 93 704 2,925 3, 629 0. 46
M i s s i s s i p p i 8 17, 998 9, 059 6,066 - 0. 84 1, 240 16, 534 17,774 0. 99
M i s s o u r i 5 2, 350 1, 416 - - 0. 60 368 3, 429 3, 797 1. 62
N o r th  C a r o l i n a 22 49,996 10,498 832 339 0. 23 270 21,098 21,368 0. 43
Oklahoma . - - 50 - - - - 40 40 -

S o u t h  C a r o l i n a 46 77, 290 36,403 1 2 ,8 3 9 - 0. 64 - 58,887 58,887 0. 76
T exas 25 2 3 ,8 8 5 1 1 ,9 1 4 - - 0 . 50 3, 244 2 1 . 2 6 5 24. 50 9 1. 03
T o ta l 185 2 6 8 ,913 1 6 2 , 2 9 9 36, 141 339 0. 74 6, 336 2 3 6 ,0 9 4 242,  480 0. 90

In  acco rd an ce  w ith the recom m endation of the 
N ational M alaria S ocie ty , the  CDC is  se rv in g  a s  
th e  N ational D eposito ry  for M alaria S lid es . O ver 
500 blood film s w ere subm itted  to  the  D epository  
during f is c a l y ear 1952.

S e a rch es  for human m ala ria  w ere con tinued  by 
p erio d ic  v is i ts  to s tu d y  a re a s  in the v ic in ity  of 
the  Newton and  Manning s ta tio n s . In  the  Newton 
a rea , 69 p e rso n s  w ere found to  have som e sym ptom s 
a ttr ib u ta b le  to m ala ria  bu t ev idence  accum u la ted

through v is i t s ,  u su a lly  a t  m onthly in te rv a ls , to 
approxim ately  1,100 re s id e n ts  of a  40-square-m ile  
a re a  fa ile d  to e s ta b lis h  a  c lin ic a l d ia g n o s is  of 
m a la ria , and a l l  blood film s ob ta in ed  w ere n eg ativ e . 
No m alaria  p a ra s i te s  were found in  exam ina tions 
of approxim ately  1,000 blood film s co lle c te d  month
ly  from re s id e n ts  o f the  experim en ta l a re a  of the  
M anning s ta tio n , a d j a c e n t  to S antee-C ooper 
R eservoir.

The continued  n eg lig ib le  tran sm iss io n  of m ala ria

Figure 9
MALARIA MORBIDITY BY W EEKS 

1952
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M L  ARIA MORBIDITY AND APPRAISALS 
January-June 1952

Table 9

STATE

M o rb id it y  R epo rted  
to  NOVS*

APPRA ISAL OF 1952 REPORTS APPRA ISAL OF OLD REPORTS

From 
C i v i l i a n  

So u rce s

From
M i l i t a r y

So u rce s T o ta l

P o s i t i v e s * * P re s u m p t iv e s *  **

T o ta l

P o s i t i v e s * * P re s u m p t iv e s * * *
Lo c a l

O r ig in
Fo re ig n
O r ig in

L o c a l
O r i g i n

F o re ig n  
O ri g in

L o c a l
O r ig in

F o re ig n
O r ig in

L o c a l
O r ig in

F o re ig n
O r ig in

Alabama 8 5 17 9 7
A rk a n s a s 7 86 96 94 123 1 116
F l o r i d a 3 18 4 1 2 5 5
G e o r g i a 6 321 32 31 820 473
L o u i s i a n a 1 193 197 189 2 0
M i s s i s s i p p i 15 0 15 13 2 1
S o u t h  C a r o l i n a 12 137 58 48 1 155 1 151 1
T e n n e s s e e 0 31 49 I t 31 6 7 2
T exas 10 2 117 5 4 1 4 4
S u b to t a l 154 90 8 473 1 420 0 12 1,123 2 745 5 3
O t h e r  S t a t e s 257 1 ,3 2 3 187 I t  f t 15 169 258 6 11 222 2 23
T o ta l 411 2, 231 660 2 435 0 181 1, 381 8 967 7 26

' P r o v i s i o n a l  NOVS D a t a  t h r o u g h  J u n e  2 8 ,  1 9 5 2 .
• • C o n f i r m e d  b y  b l o o d  s m e a r .

• • • C l i n i c a l l y  c o n s i s t e n t  m a l a r i a  n o t  c o n f i r m e d  b y  b l o o d  s m e a r ,  
t Re  l a p s e .

t t T w o  r e l a p s e s  o f  p r e v i o u s  i n f e c t i o n s .
" t f f p .  m a l a r i a e ,  p r i m a r y  o r  r e l a p s e  a f t e r  40 y e a r s  o f  f r e e d o m  f r o m  a t t a c k .

in  the U nited S ta te s , w hich further m inim ized the 
lik e liho o d  o f s ig n if ic a n t recu rren ce  o f prim ary 
in fec tio n , prom pted the  CDC to r e a s s e s s  and re
o rgan ize  i ts  m alaria  i n v e s t i g a t i o n s  program . 
A ccordingly , s ta tio n s  a t  H elen a , A rk., and Manning,
S. C ., w ere d isco n tin u ed . T he N ewton, G a., s ta 
tion , o ld e s t  o f the th ree  and the m ost p roduc tive  
in  m alariom etric  inform ation, w as con tinued  and 
s tu d ie s  there w ere expanded  to inc lu d e  the natural 
h is to ry  o f o th e r p a ra s i t ic  d is e a s e s  invo lv ing  in
v erteb ra te  an im als a s  a lte rn a te  h o s ts . D uring the 
y ea r, the tra n s itio n  p re re q u is ite  to the  undertak ing  
o f expanded s tu d ie s  a t  the N ew ton s ta tio n  w as 
accom plished .

T he general p u rp ose  of th is  reo rien ted  program  
is :  (1) to p rov ide inform ation th a t w ill con tribu te  
tow ard m ain tenance o f freedom from d is e a s e s  of 
th is  type th a t have been  o f p u b lic  h ea lth  im portance

in  the U nited  S ta te s ; (2) to p rov ide  tra in in g  fa c ili
t ie s  in  m ethods of s tu d y in g  and con tro lling  th e se  
d is e a s e s ;  and (3) to m ain tain  a  cadre of p e rso n ne l 
inform ed in m ethods o f su rvey  and  in v es tig a tio n , 
and  genera lly  fam iliar w ith cu rren t work on th e se  
d is e a s e s .

O ther a c t iv it ie s  pu rsued  a t  the Newton s ta tio n  
inc luded : (1) o b se rv a tio n s  on abundance of Anoph
e le s;  (2) s tu d ie s  o f fac to rs  re sp o n s ib le  for the 
re c e ss io n  o f m alaria ; (3) s tu d ie s  re la te d  to in te r
p re ta tio n  and ev a lu a tio n  of fie ld  o b se rv a tio n s  such  
a s  (a) re la tiv e  d e n s ity  of d iffe ren t an ophe line  la r
val in s ta rs  in b reed ing  p la c e s ,  (b) e ffe c t o f tem
p e ra tu re  on developm ent o f A n op h e les  ova, and 
(c) re la tio n  of m icroenvironm ent to o ccu rren ces  
o f m osqu itoes; (4) s tu d ie s  re la te d  to tran sm issio n  
o f m alaria; and  (5) s tu d ie s  on f i la r ia s is .

M U R I N E

O pera tions during f is c a l  y e a r 1952 are sum
m arized  in tab le  10. P a r tic ip a tio n  by the CDC w as 
on  the sam e b a s is  a s  in p rev iou s y e a rs , bu t i ts  
to ta l con tribu tion  w as le s s .  F o r the f irs t  6 m onths 
o f 1952 (January  through June), 88 c a s e s  of typhus 
w ere repo rted , com pared w ith 174 for the  sam e 
p eriod  in 1951. A p p ra isa l o f 39 o f the  88  c a s e s

T Y P H U S

repo rted  through Ju ne  1952 (tab le  11) in d ic a te d  11 
a s  confirm ed by com plem ent fix a tio n  te s ts  and 
c o n s is te n t  c lin ic a l and ep idem iolog ic h is to r ie s . 
T h is  downward trend in reported  c a s e s  h a s  been 
con tinuous during  the  p a s t  s e v e ra l y e a rs  (fig. 10).

R epo rts  from fie ld  o p era tio n s  show  a m arked 
reduction  in the p re se n c e  of ra ts  in both ru ral and
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TYPHUS CONTROL ACTIVITIES 3Y STATES, FISCAL YEAR 1952
T ab le 10

MAN-HOURS
S t a t e  and L oc a l

ALA. ARK. FLA. GA. LA. MISS. N. C. S. C. TENN. TEX.

4 1 ,3 7 7 9, 584 2 5 ,9 8 9 99, 237 16, 946 5 ,0 4 0 51, 934 10,118 2 1 ,6 09 7 3 ,0 1 6
U. S .P .  H. S. 9, 647 1, 884 7 ,0 3 4 17 ,088 ‘ 4, 793 2, 391 4, 482 1, 941 1, 848 15 ,8 93
T o t a l 5 1 ,0 2 4 11 ,4 68 33 ,0 2 3 116 ,325 21 ,7 39 7, 431 56, 416 12,059 23 ,4 57 8 8 ,9 0 9

PERCENTAGE OF TOTAL MAN-HOURS
S t a t e  and L oca l 81 84 78 85 78 68 92 84 92 82
U. S .P .  H. S. 19 16 22 15 22 32 8 16 8 18

TYPE OF ACTIVITY
A d m i n i s t r a t i o n  and S u p e r v i s i o n  

S t a t e  and L oc a l 8 2 13 7 13 20 1 34 1 6
U. S .P .  H. S. 1 6 14 9 6 12 3 16 4 9

S u rv e y s 8 1 3 3
I n s p e c t i o n s 3 2 1 1 8 5
I n v e s t  i g a t i o n s 1 1
E v a l u a t i o n 22 11 8 3 12 20 4 26 2 8
T r a i n i n g  and E d u c a t i o n a l  A c t i v i t i e s 2 10 12 26 2 4 1 1 3 12
A n t i - r a t  S a n i t a t i o n 39 9 3 9 12 2 9 13
R e s id u a l  D u s t in g 16 5 13 30 1 6 2 12
P o i s o n i n g 48 6 30 32 35 26 47 2 13 23
R a t p r o o f i n g 6 5 6 21 7 54 9
R a t p r o o f i n g  M a in ten a nc e 8 1 1 3 2 11
L eave and M i s c e l l a n e o u s 1 3 1 1 5 1
T o t a l 100 100 100 100 100 100 100 100 100 100

UNITS OF WORK
Number o f  M ee t ing s 8 50 50 67 8 4 7 1 9 89
Number i n  A t t e n d a n c e 32 429 5, 035 3, 734 18 100 89 24 109 1, 139
Number R e fu se  C o n t r o l  S u r v e y s 3
Number P e r s o n s  O n- jo b  T r a i n i n g 40 23 .260 12 27 1 6 786
A verage  Man-hours  p e r  T r a i n e e 6 32 3 36 4 176 16 44
C i t i e s  w i t h  R a t p r o o f i n g  P r o j e c t s 1 3 1 5 1 2 3

Number P r e m i s e s  R a t p r o o f e d 57 110 156 401 5 480 224
Number o f  P o i s o n i n g  P r o j e c t s 11 2 14 27 8 10 17 2 3 60

E s t a b l i s h m e n t s  P o i s o n e d 33, 318 1, 751 10 ,7 16 59„ 707 37, 760 10 ,8 08 51 ,9 51 935 3, 514 19 ,5 90
Number o f  D u s t i n g  P r o j e c t s 9 7 4 8 3 7 4 1 26

T o t a l  P r e m i s e s  D us ted 2 4 ,8 86 3, 497 27 ,4 02 21, 339 46 6, 977 234 20 17 ,522

urban a re a s ,  in d ica tin g  the accum ulated  e ffe c ts  
of ra t reduction  a c t iv it ie s . In Corpus C h ris ti, T ex ., 
a  su rvey  show ed th a t only 15 o f 304 p rem ises  
in sp e c te d  had ra t  in fe s ta tio n . E v a lu a tio n  s tu d ie s  
confirm ed fie ld  o b se rv a tio n s  th a t the  ra tio  of ra t
free  p rem ises  is  in c re a s in g  annually . D uring the  
18-month period , January  1951 to Ju ne  1952, one 
or more ra ts  from 3,435 ru ra l p rem ises  in 9 Southern 
S ta te s  and 25 p rem ises  in H aw aii w ere b led  and 
te s te d  for typhus an tib o d ie s . Of 57 cou n ties  w here
in  p re m ise s  w ere in sp ec ted , only 8 show ed  20 
p e rc e n t or more of p rem ises  hav ing  ra ts  ex h ib itin g  
p o s it iv e  com plem ent f ix a tio n  re a c tio n s . R a ts  w ere 
tak en  from 20 or more p rem ises  in eac h  county. 
No ra ts  w ith p o s itiv e  fixation  re a c tio n s  w ere found 
in  18 o f 57 coun ties .

In a  su rvey  of the typhus p o te n tia l in th e  three 
South C aro lin a  cou n ties  en co m p assed  in the  Savan
nah R iver Atom ic E nergy C om m ission p ro je c t, only 
2 .7  p e rcen t of p rem ises  te s te d  y ie ld ed  ra ts  show ing  
p o s itiv e  com plem ent fixa tion  reac tio n s .

D uring the  y ea r, a  typhus e rad ica tio n  dem onstra
tio n  p ro je c t  w as inaugurated  in G eneva County, 
A la. T he prim ary o b jec tiv e  o f th is  unde rtak in g  i s  
to  determ ine the  econom ic fe a s ib il i ty  o f e ra d ic a tin g  
typhus on an  area-w ide b a s is  by the ap p lic a tio n  of 
m ethods and  tech n iq u es  now is  common u se . T he 
p ro je c t is  a  cooperative  one w ith the  CDC sup
p ly in g  su pe rv iso ry  personne l and  te c h n ic a l guid
a n c e , the county fu rn ish ing  o p era tio n a l labor, and  
the  S ta te  h e a lth  departm ent sh a rin g  in  the overall 
d irec tio n  of the  program . E s ta b lish e d  o p era tio n a l 
p ro ced u res  contem plate:

(1) P re tre a tm e n t su rv ey s to determ ine the degree 
of r a t  in fe s ta tio n  and p rev a len ce  of typhus an ti
b o d ies  in  ra ts .

(2) T rea tm en t of ra t- in fe s te d  p re m ise s , em ploying 
w arfarin  p o iso n in g , DDT d u stin g , a n t ira t  s a n ita t io n , 
harborage rem oval, and  app rop ria te  in sp ec tio n  and 
enforcem ent tech n iq u es.

(3) P o s ttre a tm e n t su rv ey s  to determ ine the de
gree of e f fe c tiv e n e ss  of the trea tm en t o p era tio n s
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TYPHUS MORBIDITY AND APPRAISAL 
Jan u ary  -  June , 1952

T a b le  11

S t a t e

Alabama

M o r b id i ty  
R e p orted  
To NOVS*

A p p r a i s a l s  o f  1952 R e p o r t s
Number

10

P o s i t  ive* P re su m p t iv e *
0

A p p r a i s a l s  o f  Old R e p o r t s
Number

119
P o s i t i v e * *

27
P r esu m p tiv e*

Arkansas
Florida
Georgia 11
Louisiana
Mississippi 17
South Carolina
Tennessee

43
Sub-total 83 39 11

Other States
39 11

135

135 36

•Provisional data through June 28, 1952.
•'Clinically consistent, laboratory confirmed.

•••Clinically consistent typhus, not confirmed by complement-fixation test.

Figure 10
ANNUAL TOTALS OF REPORTED MURINE TYPHUS FEVER  CASES

IN THE UNITED STATES
1941 —1951 __________
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and to a sc e rta in  the  rem aining am ount of in fe s ta tio n .
(4) R e-treatm en t and re -eva lu a tion  of th o se  prem

is e s  found to be ra t- in fe s te d  a f te r  the  i n i t i a l  
control cycle .

E arly  in the f is c a l  year, a  ra t and ra t  ec to p ara 
s i t e  stu d y  p ro je c t w as inaugu ra ted  w ith  the  overa ll 
o b jec tiv e  of p robing more e x h au stiv e ly  the ecology 
o f ra ts  and rat-borne d is e a s e s ,  p a rtic u la rly  murine 
typhus. As p re se n tly  p la n n ed , the s tu d y  encom 
p a s s e s  s ix  in te rre la te d  to p ic s : (1) c o n s ta n t su r
v e illa n c e  for human c a se s  of endem ic typhus in the 
tri-coun ty  (B rooks, Grady, and Thom as) stu d y  a re a  
in so u th w est G eorgia; (2) e co log ic s tu d ie s  of both 
ra ts  and m urine typhus in rural a re a s ; (3) continued 
ev a lu a tio n  of the  re su lts  of the 1946-1947 typhus 
con tro l program in Brooks and Thom as C oun ties 
( ta b le s  12 and  13); (4) r a t  e c to p a ra s ite  s tu d ie s , 
inc lu d ing  the ev a lu a tio n  of com plem ent fixation  
te s ts  for endem ic typhus an tib o d ie s; (5) an attem pt 
to determ ine through r ic k e tts ia l  iso la tio n  s tu d ie s

the  im portance of the  various e c to p a ra s i te s  in the 
s tu d y  a rea  a s  ca rrie rs  o f typhus; and  (6) s tu d ie s  
to determ ine if  i t  is  p o ss ib le  th a t a  perm anent 
arthropod typhus rese rv o ir  may e x is t  in f le a s  w ith
o u t the n e c e s s i ty  o f f le a s  acq u irin g  in fec tio u s  
blood m eals  from in fec ted  ra ts .

In  ad d itio n  to a s s is t in g  in the  op era tio n  of pro
gram s s p e c if ic a lly  d esig n ed  to control typhus, the  
CDC co o p era tes  w ith  S ta te  and  lo c a l  h ea lth  de
p artm en ts  in general roden t control a c t iv i t ie s ,  
p a rtic u la r ly  ra t  su rv ey s, d em o n stra tio n s on how 
to conduct su rv ey s, and ra t red u c tio n  o p era tio n s. 
D uring the p a s t  y ear, a c t iv it ie s  of th is  category  
w ere ca rried  on in the  D is tr ic t  of C olum bia and 
19 S ta te s , nam ely, C a lifo rn ia , C olorado , Idaho, 
I l lin o is , In d iana , K entucky, M aine, M aryland, Min
n e so ta , N ew ,Je rsey , New M exico, O hio , O klahom a, 
O regon, Rhode Is lan d , U tah, V irg in ia , W ashington, 
and  W est V irgin ia. T he m ajor con tribu tion  of the 
CDC w as the assignm en t of ro d en t con trol s p e c ia l
i s t s  to a s s i s t  in educationa l a c t iv i t ie s ,  help tra in

Table 12
ECTOPARASITE ABUNDANCE OF ALL RATS 

FOR AUGUST, SEPTEMBER, AND OCTOBER, 1951

Grady C o . * Thomas C o . ** Brooks Co.***
No. o f  r a t s  examined 145 119 128
X e n o p s y l l a  c h e o p i s :

P e r c e n t a g e  o f  r a t s  i n f e s t e d 55. 2 25. 2 29. 7
A v era g e  number p e r  r a t 4. 8 1 .0 1. 7
‘ U n t r e a t e d  c h e c k  c o u n t y .

* * L a s t  c y c l e  o f  d u s t i n g  w i t h  10 p e r c e n t  DDT c o m p l e t e d  J u l y  30 ,  1947 .  
* * * L a s t  c y c l e  o f  d u s t i n g  w i t h  10 p e r c e n t  DDT c o m p l e t e d  S e p t e m b e r  30 ,  1 94 7 .

T a b le  13
RAT TYPHUS INCIDENCE AS INDICATED BY A POSITIVE COMPLEMENT FIXATION 

TEST AT 1 : 4  OR HIGHER FOR AUGUST, SEPTEMBER, AND OCTOBER, 1951

R a t t u s  r a t t u s

Grady Co. * Thomas Co. * * Bro oks Co. ***
No.

Examined
No.

P o s i t i v e
Percent
P o s i t i v e

No.
Examined

No.
P o s i t i v e

Percent
P o s i t i v e

No.
Examined

No.
P o s i t i v e

P ercen t
P o s i t i v e

40 7 17.5 22 0 0 76 0 0
B a t t u s  nor veg i cus 105 27 25. 7 90 1 1. 1 43 0 0
R. r a t t u s  and 
R. nor v e g i c us 145 34 23. 5 112 1 0 . 9 119 0 0
• U n t r e a t e d  c h e c k  c o u n t y .

• • L a s t  c y c l e  o f  d u s t i n g  w i t h  10 p e r c e n t  DDT c o m p l e t e d  J u l y  3 0 ,  1 9 4 7 .  
• • • L a s t  c y c l e  o f  d u s t i n g  w i t h  10 p e r c e n t  DDT c o m p l e t e d  S e p t e m b e r  30 ,  1 9 4 7 .
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lo c a l and  S ta te  roden t control p e rso n ne l, and  to S ta te  and lo c a l a u th o rit ie s  and  the  ro le  o f CDC
provide gu idance in carry ing  ou t roden t su rv e y s . i s  one of p rov id ing  tech n o lo g ic  inform ation and
T h is  i s  in  conform ance w ith the co n cep t th a t, tem porary re in fo rcem ent in the  form of tra in e d
b a s ic a lly ,-  ro d en t control is  the re sp o n s ib il i ty  o f p e rso n n e l.

PLAGUE

T here  w ere no c a s e s  of human p lague reported  
in the U nited  S ta te s  during 1952. T he d is e a se  is  
endem ic in w ild  rodents in 15 W estern S ta te s , how
ev e r, and the o c c a s io n a l o ccu rren ce  of e p iz o o tic s  
in  dom estic  ro d en ts  im pels p u b lic  h e a lth  w orkers 
to rem ain  on the a le rt.

In New M exico, w here s e v e ra l sp o rad ic  c a s e s  
o f human p lagu e  occurred  in 1949-1950 and the  inr 
c id en ce  of the d is e a se  in w ild  roden ts during the 
p a s t  few y ea rs  h as  been ra th e r h igh , a m arked 
d e c re a se  in roden t p o pu la tion  h a s  been  n o ted , bu t 
no spec im ens p o s it iv e  for p lagu e  w ere recovered  
from ro d en ts  or th e ir e c to p a ra s ite s .

L ab o ra to ry  exam inations for the p re se n c e  of 
p la g u e , tu la rem ia , and Rocky M ountain sp o tte d  
fever w ere m ade of 133,000 e c to p a ra s ite s  from
29,000 roden ts and 2,700 d rag s (on ground or in s id e  
o f burrow s). T he San F ra n c isc o , C a lif ., L aboratory  
m ade the exam inations.

T h e  CDC is  supporting  fie ld  in v e s tig a tio n s  a t  
S an ta  F e , N. Mex., and in the H am akua D is tr ic t  
of H aw aii.

S tu d ies  concern ing  the eco logy  of rodent-borne 
d is e a s e s  th a t are  in fec tio u s  to man, p a rtic u la rly

o f sy lv a tic  p la g u e , are being  s tr e s se d  a t  S an ta  F e . 
A po rtion  of the  m unicipal a irp o rt has been  s e le c te d  
for in ten s iv e  study  of the mammal range. P e rm anen t 
trap  s i t e s  have been  e s ta b lish e d . T rapped  m amm als 
are  exam ined in the  labora to ry , and a  record  is  
en tered  of w eigh t, s e x , and o th er c h a ra c te r is t ic s . 
E c to p a ra s ite s  are  rem oved and id en tified . E ach  
mammal cap tu red  is  g iven a mark by w hich it  can  
b e  reco g n ized  on su b se q u e n t cap tu re s . Some in
form ation on mammals cap tu red  is show n in tab le  
14 and the s e a so n a l abundance of the more common 
sp e c ie s  o f f le a s  is  recorded  in tab le  15.

T he o b je c tiv e s  of the stu d y  in H aw aii are: (1) to 
develop a m ethod of w ild roden t flea  control and  
i ts  ap p lica tio n  to ru ra l s itu a tio n s  in the  H am akua 
D istric t; (2) to determ ine the  fe a s ib il i ty  o f ex ten
s iv e  w ild  roden t e c to p a ra s ite  control in ru ra l a re a s ;
(3) to determ ine w hether w ild  roden t con tro l and 
w ild  roden t e c to p a ra s ite  con trol may be s u c c e s s 
fu lly  com bined in a  s in g le  operation  under fie ld  
cond itions; and (4) to ev a lu a te  e c to p a ra s ite  control 
both in term s o f reduction  of f le a s , m ite s , and l ic e  
on w ild  ro d e n ts , and upon the in c id en ce  of p lagu e  
in  w ild  ro d en ts .

T a b le  14
MAMMALS CAPTURED JULY 1951 THROUGH JUNE 1952  AT THE 

AIRPORT STUDY AREA, SANTA FE, N. MEX.

COMMON NAME SCIENTIFIC NAME INDIVIDUALS CAPTURES
Ord Kangaroo r a t Di p o do my s  o r d i i 416 2, 132
P o c k e t  mouse P e r o g n a t h u s  f l a v u s 300 721
L arge  Kangaroo r a t Di podomys  s p e c t a b i l i s 128 853
F i e l d  w h i t e - f o o t e d  mouse P e r o m y s c u s  m a n i c u l a t u s 75 350
S p o t t e d  ground s q u i r r e l C i t e l l u s  s p i l o s o m a 58 154
G r a ssh o p p er  mouse Onychomys  l e u c o g a s  t e r 39 92
H a r v e s t  mouse R e i t h r o d o n t o m y s  m e g a l o t i s 32 45
Audubon c o t t o n - t a i l  r a b b i t S y l v i l a g u s  a u d u b o n i i 30 60
W h i t e - t h r o a t e d  pack  r a t Neot oma  a l b i g u l a 41 231
S m a l l - f o o t e d  p ack  r a t Ne o t o ma  m i c r o p u s 29 180
T ru e’ s  w h i t e - f o o t e d  mouse P e romy s c u s  t r u e i 20 142
T o t a l 1, 168 4, 960
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PERCENTAGE OF MAMMALS INFESTED WITH THE MORE COMMON SPECIES OF FLEAS 
AIRPORT STUDY AREA, SANTA FE, NEW MEXICO

T a b le  15

1951 1952
Mammals and A s s o c i a t e d  F l e a s Oct. Nov. Dec. Jan. Feb. IVlar. Apr. May June
C i t e l l u s  s p i l o s o m a

T h r a s s i s  p a n s u s 54 - - - - - 71 59 38
Di p od omy s  o r d i i

M e r i n g i s  n i d i 1 17 18 23 22 19 17 5 0
M e r i n g i s  p a r k e r i 20 12 5 4 5 9 14 10 3

Di p od omy s  s p e c t a b i l i s
M e r i n g i s  n i d i 0 46 88 91 90 79 83 24 0
M e r i n g i s  Sp. 94 77 54 29 40 80 96 96 98

Ne o t o ma  a l b i g u l a
Or c h o p e a s  s e x d e n t a t u s 38 9* - 0* 33* 24* 53 73 60

Neot oma mi c r op u s
O r c h o p e a s  s e x d e n t a t u s _ _ . 46* 52* 63* 72 85 93

Onychomys  l e u c o g a s t e r
M o n o p s y l l u s  e x i l i s 44* - - - - - 31* 0* 54

P e r o g n a t h u s  f l a v u s
Mer i n g i s  j a m e s o n i 27 19 17 7 11 6 18 2 7

P e r o m y s c u s  m a n i c u l a t u s
M o n o p s y l l u s  w a g n e r i 45 7* 18* 5 4 8 14 26 31
Or c h op e a s  l e u c o p u s 17 7* 33* 32 32 34 36 34 35

P e r o m y s c u s  t r u e i
M o n o p s y l l u s  w a g n e r i 38* 0* - 5* 20* 17* 20 28* 40*
Or c h op e a s  l e u c o p u s 54* 25* - 15* 20* 39* 60 61* 40*

S y l v i l a g u s  a u d u b o n i i
C e d i o p s y l l a  i n a e q u a l i s - - - - - - 83* 30* 69*
H o p l o p s y l l u s  a f f i n i s - - - - - ■ - 58* 40* 81*

‘ P e r c e n t a g e  b a s e d  o n  c o l l e c t i o n  f r o m  10 t o  
A l l  o t h e r  p e r c e n t a g e s  b a s e d  o n  mo r e  t h a n

T he work program , no t a ll  of w hich w as com
p le te d  during  1952, included: (1) fie ld  in v es tig a 
tio n s  to determ ine the  re s id u a l e ffe c t o f DDT pow-

P O L I O M Y E  L I T I S

T he com posite stu d y  o f p o lio m y e litis  and the 
p o ss ib le  ro le  of f lie s  in i ts  tran sm issio n , which 
w as  in itia te d  in five re p re se n ta tiv e  c i t ie s  in 
1948 and cu rta iled  to two in 1951, w as continued 
in C h arles to n , W. V a., and P ho en ix , A riz. A s in 
p rev iou s y e a rs , the  o p era tio n a l p h a se  o f the pro
gram encom passed  the  accom plishm ent of fly 
control through a  com bination of s a n ita tio n  and u se  
of ch em ica ls . The ep idem iologic p h a se  included: 
(1) rep e titiv e  m orbidity su rv ey s  in s e le c te d  a re a s

20 e x a m i n a t i o n s  o f  t h i s  s p e c i e s  o f  mammal .
0 e x a m i n a t i o n s .

der on w ild rodent e c to p a ra s ite s ;  and (2) s tu d ie s  
on the e c to p a ra s ite  fauna o f ra t  b u r r o w s  and 
n e s ts .

CFLY C O N T R O L )

o f  p ro je c t c i t ie s ;  (2) c lin ic a l and ep idem iolog ic 
in v e s tig a tio n s  o f each  repo rted  and su sp e c te d  c a s e  
o f p o lio m y elitis ; (3) follow-up s tudy  by m edical 
an d  nurse ep idem io lo g ists  w ith  the o b jec tiv e  of 
iden tify ing  m ild and inapp aren t forms of poliom ye
l i t i s  in fe c tio n s , and a ttem p ting  to d iffe ren tia te  
them from o ther types of d is e a s e s ;  and (4) deter- 
m ¡nation of the  im portance of env ironm ental fac to rs , 
in c lu d ing  f l ie s ,  fam ilia l c o n ta c ts , and rese rv o irs  
o f  v irus.
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O perational P h a s e
In  P h o en ix , su rv ey s re v e a le d  th a t a 50 -percen t 

red u ctio n  had  been effec ted  in the p rev a len ce  of 
anim al s h e lte rs  w ith in  th e  c ity  from 1949 to 1952. 
P ack in g h o u se  w a s te s  and  law n trim m ings, major 
so u rc e s  of fly p roduction , w ere e lim ina ted  by the  
reg u la te d  d isp o sa l of v eg e tab le  w a s te s  and  the 
in it ia tio n s  o f a  sp e c ia l  co lle c tio n  to hand le law n 
trim m ings during  the sp rin g  se a so n . T h e se  and 
o th er im proved sa n ita t io n a l  p ra c t ic e s , supp lem en ted  
w ith  in s e c tic id e s ,  p rov ided  a high deg ree  of fly 
control in P hoen ix  (fig. 11). T he re s is ta n c e  p rob
lem , w hich is  of r is in g  im portance in m ost fly con
tro l o p e ra tio n s , w as encoun tered  a t  P ho en ix , and 
lim ited  fie ld  te s ts  w ere m ade in q u e s t of in s e c ti
c id es  e ffec tiv e  a g a in s t  r e s is ta n t  s tr a in s . P r in c ip a l 
findings w ere: (1) p a rad ich lo ro b en zen e  a t  the ra te  
o f 2 ounces o f c ry s ta l  p e r  garbage can  k ille d  
e x is tin g  fly la rv ae  and p reven ted  re in fe s ta tio n  for 
approxim ately  7 days; (2) sp a c e  sp ra y s  o f ac tiv a te d  
pyrethrum  y ie ld ed  su p e rio r re s u lts  to th o se  ob tained  
w ith  DDT-DMC (7 .5  -  1 ra tio ) a t  a  low er p er un it 
co s t; and  (3) w a ter-w ettab le  d ilan  a t  d o sa g e s  of 
100 m g ./sq . ft. p rov ided  4 to 6 w eeks e ffec tiv e  
fly control in sm all anim al s h e lte rs .

In C h arles to n , a s  in P h o en ix , a  com bination of 
improved sa n ita tio n  and jud ic io u s  u se  of chem ica ls  
p rovided sa tis fa c to ry  fly control. The ex ten sio n  of 
garbage co lle c tio n  se rv ic e  to a re a s  no t p rev iou sly  
serv ed  proved h e lp fu l, and  w as m ade p o ss ib le  w ith
o u t ex tra  co s t fo llow ing a  su rvey  of lo c a l garbage 
hand ling  p ra c t ic e s .  A t C h arles to n , for the  second  
co n secu tiv e  y ea r, g rill coun ts rem ained  below two 
w ith in  the tre a te d  a re a  (fig . 12). D uring the  la t te r  
p a rt of the 1951 fly s e a s o n , the  o n se t of re s is ta n c e  
in  the house fly p o pu la tio n  w as no ted . T e s ts  indi
ca ted  th a t re s is ta n c e  w as pronounced  in th o se

b lo ck s  w hich had rece iv ed  rep ea ted  a p p lic a tio n s  
o f d ie ld rin  during  the 1950 and 1951 se a so n s .

F ly  sp ec im en s  and sew age  sam p les  for v iro log ic  
a n a ly s is  w ere c o lle c te d  in  both C h a rle s to n  and 
P h o en ix  (tab le  16). C o llec tio n  o f co ck ro ach es  for 
the  sam e purpose  w as in s titu te d  in A ugust 1951. 
R e su lts  to d a te  inc lude  two iso la tio n s  o f po lio 
m y e litis  v irus from ro ach es  in the  P h o en ix  a rea , 
one from the  tro p ica l roach , Supe lla  s u p e lle c ti liu m ,  
and  one from the  A m erican roach , perip la n e ta  
americana.

A n a ly s is  o f fly trap c o lle c tio n s  in C h arles to n  
during  1951 re v e a le d  th a t the four m ajor s p e c ie s  
in  tha t a rea  th a t se a so n  w ere: P h o e n ic ia  caeru- 
le iv ir id is , P h oen ic ia  p a lle sc e n s , P h o e n ic ia  seri-  
cata , and  Phorm ia regina. A t P h o en ix , M usca  
dom estica , P h oen ic ia  serica ta , Phorm ia regina, and 
C allitroga m acellaria  co n s titu ted  p rev a len t s p e c ie s ,  
w ith M. d o m estica  predom inating.

B io log ic s tu d ie s  on the p rev a len t d o m estic  f l ie s  
w ere conducted  in both c i t ie s . L a rv a l su rv ey s  
show ed garbage s to re d  in co n ta in ers  to be the 
major p o s it iv e  breed ing  so u rce . N early  50 p e rc e n t 
o f the in fe s te d  sam p les  c o lle c te d  w ere d e riv ed  
from th is  su b s tra te  ( ta b le s  17 and 18).

A s e r ie s  of s tu d ie s  on the d isp e rs io n  h a b its  of 
common dom estic  f l ie s  w as in itia te d  in 1951. Such 
inform ation is  e s s e n tia l  in the  m easurem ent of the  
in fluence of fly m ovem ent a s  i t  re la te s  to fly-borne 
d is e a s e  tran sm issio n , and in d esig n in g  e ffe c tiv e  
fly  control program s. F l ie s  were c o lle c te d  a t  prob
lem  s i t e s ,  m arked w ith rad io iso to p es  and  d y es, 
lib e ra ted  a t  p o in t of cap tu re , and recap tu red  w ith 
tra p s  p la c e d  a t  vary ing  d is ta n c e s  from the re le a s e  
p o in t in accordance  w ith  an  orderly  p a tte rn . R e
s u lt s  of the s tu d y  in the  P hoen ix  a re a  a re  sum
m arized  in figure 13. One p o in t th is  s tu d y  em pha
s iz e s  i s  th a t there  is  su b s ta n c e  in the frequen tly

T a b le  16
VIROLOGIC FLY AND SEWAGE COLLECTIONS 

POLIOMYELITIS INVESTIGATIONS-FLY CONTROL PROJECTS 
JANUARY-DECEMBER 1951

Q u a rter
C h a r l e s t o n ,  W. Va. P h o e n i x ,A r i z .

T
C o l l

o t a l
e c t i o n s

F ly Sewage F ly Sewage F ly Sewage
1. January-March 0 210 140 72 140 282
2. April-June 282 426 299 224 581 650
3. July-September 408 448 338 324 746 772
4. October-December 340 288 204 288 544 576

Y e a r l y  T o ta l 1,030 1, 372 981 908 2,011 2, 280

35

li Courtesy of the David J. Sencer CDC Museum



1818
36

Courtesy of the David J. Sencer CDC , Museum



Courtesy of the David J. Sencer CDC Museum



T a b le  17
FREQUENCY OF OCCURRENCE OF FLY LARVAL INFESTATIONS IN MAJOR BREEDING MEDIA 

CHARLESTON, WEST VIRGINIA, JUNE -  NOVEMBER, 1951

S p e c i e s
Type o f  Media and Number o f  I n f e s t e d  Sam ples

P e r c e n t  
o f  T o ta l  
I n f e s t e d  
S am p les  
P o s i t i v e

Garbage  
( in  C o n ta in e r s ) Meat

Animal
Excrem ent

C o f f e e
Grounds

Garbage
( S c a t t e r e d ) M i s c e l l a n e o u s

P h a e n i c  ia s e r i c a t a 49 18 2 6 4 9 28. 2
S a r c o p h a g a 29 11 22 2 2 6 23. 1
P h o r m i a  r e g i n a 36 17 0 1 2 7 20. 2
P . p a l l  esc ens 30 18 1 2 2 4 18. 3
M u s c i n a 35 3 4 0 4 5 16. 3
Musca d o m e s t i c a 24 1 10 2 5 1 13. 8
Op hyr a 6 2 13 3 0 2 7. 7
CaI I i p h o r a 10 3 1 2 0 4 6. 4
Other 20 7 13 5 7 7 18. 9
Total Number Infested 
Samples Collected 154 51 44 18 15 30 312
Percent of Total 
Infested Samples 49. 4 16.3 14.1 5.8 4.8 9.6 _

T a b le  18
FREQUENCY OF OCCURRENCE OF FLY LARVAL INFESTATIONS IN MAJOR BREEDING MEDIA. 

PHOENIX, ARIZ., APRIL 1951 -  MARCH 1952

S p e c i e s

Type o f  Media and 
Number o f  I n f e s t e d  Sam ples

P e r c e n t  
o f  T o t a l  
I n f e s t e d  
S am p le s  
P o s i t i v e

Garbage  
( i n  C o n t a i n e r s )

Animal
Excrem ent

Garbage
( S c a t t e r e d ) M i s c e l l a n e o u s

Musca d o m e s t i c a 365 454 149 171 53. 7
P h a e n i c i a  p a l l e s c e n s 462 1 64 13 25. 5
S a r c o p h a g a 62 259 13 12 16. 3
Mu s c i n a 91 60 41 33 10. 6
P.  s e r i c a t a 56 5 32 9 4. 8
Ophyr a 3 59 0 3 3. 1
Cal  I i p h o r a 30 3 10 6 2. 3
P h o r m i a  r e g i n a 5 0 1 1 0. 3
Other 61 79 26 81 11. 6
Total Number Infested
Samples Collected 813 776 264 268 2, 121
Percent of Total
Infested Samples 38. 3 36. 6 12. 4 12. 6 -
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m ade ob se rv a tio n  th a t fringe a re a  fly -b reed ing  
so u rc e s  con tribu te  m ate ria lly  to the city  fly popu
la tio n , and  th a t su ch  b reed ing  m ust be con tro lled  
to ach ieve  su c c e s s fu l  urban fly control.

Epidemiologic Phase
H eadquarte rs  of the ep idem iolog ic p a r t  of the 

program  w as tran sferred  to P hoen ix  near the m iddle 
o f the f is c a l  y ea r. All s ta t i s t i c a l  a n a ly se s  and 
m orbidity  su rvey  work are now d irec ted  from th is  
p o in t.

Blood sam p les  w ere co llec ted  in study  a re a s  of 
each  p ro je c t c ity ; 1,200 w ere c o lle c te d  in P hoen ix  
and 1,300 in  C harlesto n . Stool sp ec im en s from 
young ch ild ren  for the iso la tio n  of p o lio m y elitis  
v irus a ls o  w ere c o lle c te d , a t  the ra te  o f 50 per 
month in P h o e n i x  and  som e 65 p e r month in 
C h arles to n .

T he inc id en ce  of p o lio m y elitis  reac h e d  a  peak  
in  A ugust 1951. R eported  c a se » , su b je c t  to rev i
s io n  by find ings of follow-up s tu d ie s , w ere: in  
P ho en ix , 195 — 49 p a ra ly tic , 108 n o np ara ly tic , and 
38 not p o lio m y e litis ; in C h arlesto n , 44 — 24 p ara 
ly tic , 15 n o np ara ly tic , and 5 not p o lio m y e litis .

In  lab o ra to rie s  of the CDC, p o lio m y elitis  v iru ses  
w ere iso la te d  from s to o ls  co llec ted  during the ep i
dem ic in P la t t  C ounty, Wyo., in  1951. By neu tra
liz a tio n  te s t  in t is s u e  cu ltu re , the v irus w as found 
to be lik e  T ype I, or B runhilde. A nother s tra in  
iso la te d  (T orring ton , Wyo., 1950) a lso  w as found 
to  resem ble  T ype I. A study  o f serum  co lle c te d  
from P au ld in g , Ohio, in 1950, re su lte d  in the iso 
la tio n  of an  unusual s tra in  of p o lio m y elitis  v irus. 
T he p o ss ib il i ty  of u s in g  th is  s tra in  for k illed  
v a cc in e  for anim al experim ents is  being  explored.

O ther work a s so c ia te d  w ith p o lio m y elitis  s tu d ie s  
in  p ro g ress  in lab o ra to rie s  of the  CDC concerns: 
(1) im provem ents in the t is s u e  cu ltu re  techn ique  
for p ropagation  of v iru s , for iso la tio n  of v iru s , and 
fo r typ ing  v iru se s ; (2) the p o ss ib il i ty  of grow ing 
p o lio m y elitis  v iru ses  in m ouse t is s u e  in s te a d  of 
monkey t is s u e ; (3) the inhibitory  e ffe c t o f po lio 
m y e litis  v irus on  m ouse sarcom a; and (4) the p re
se n c e  of p o lio m y elitis  v irus n e u tra liz in g  su b s ta n c e  
in anim al and human serum .

Much inform ation is  b e ing  accum ula ted , and a s  
i t  is  ev a lu a ted  and laboratory  de term inations are 
f itte d  into the  com posite p ic tu re , i t  is  b e lie v ed  
new lig h t w ill be thrown upon many u n c le a r p o in ts .

Q F E V E R

C o n side rab le  ev idence concern ing  th is  r ic k e t ts ia l  
in fec tio n  w as accum ulated  during the y ea r a s  a 
re s u lt  of s tu d ie s  supported  in som e degree by the 
CDC. In C a lifo rn ia , for exam ple, ra th e r e x te n s iv e  
s tu d ie s  on Q fever in sheep  have in d ica ted  th a t the 
r ic h e s t so u rce  of in fec tio n , a t  l e a s t  in the northern  
p a r t  of C a lifo rn ia , may be h eav ily  contam inated  
p la c e n ta e  of in fec ted  an im als . I t h a s  been  demon
s tra te d  th a t new ly d isch arged  p la c e n ta e  conta in  
an  extrem ely  h igh concen tra tion  of the r ic k e t ts ia , 
and i t  h as  been  show n tha t the r ic k e t ts ia  are  w ide ly  
d is tr ib u ted  in the a ir  shortly  a f te r  partu rition .

A long s e r ie s  of experim ents conducted  in con
n ec tio n  w ith the re s is ta n c e  o f the c a u sa l ag en t 
o f Q fever, C o xie lla  burnetti, to h e a t  in d ica ted  
th a t  the ag en t i s  re s is ta n t  to tem pera tu res ordi
n a rily  u sed  in  p a s te u riz a tio n . H ow ever, tem pera
tu re s  only s lig h tly  h igher, around 145° F . ,  appeared  
to prov ide a  w ide margin o f e ffe c tiv e n e ss  in the 
control o f C. burnetii in m arket milk.

T h e  C a lifo rn ia  program a lso  in c lu d es  a  defin i
tiv e  v acc in e  s tu d y , the  u ltim ate  goal o f w hich is  to 
determ ine if  the u se  of a  v acc in e  w ill y ie ld  control

o f  Q fever in i ts  n a tu ra l re se rv o ir  in the  dairy  
c a t t le  popu lation .

U sin g  two S tate-ow ned h e rd s , one in fec ted  and 
one re la tiv e ly  free of in fec tio n , a  laborato ry  eval
u a ted  v acc in e  w as te s te d  in loca l dairy  an im als . 
Some 500 c a t t le ,  ad u lt m ilk ing and  dry cow s, 
h e ife rs , and  ca lv es  w ere inocu la ted .

T he o b jec tiv e  of th is  p h a se  of the  s tu d y  w as to 
a sc e rta in : (1) if the can d ida te  v acc in e  co n stitu ted  
a  s a fe  p roduct for in jec tio n  into dairy  c a ttle ; (2) if 
the  v acc in e  had  su ff ic ie n t an tig en ic  q u a lit ie s  to 
p roduce d e te c ta b le  an tib o d ie s  in the c a tt le  in 
am ounts th a t m ight in te rfe re  w ith  the  se ro log ic  
d e te c tio n  of su b se q u e n t in fection ; and  (3) the 
optimum co n cen tra tio n , d o sage , and  route o f in
je c tio n  o f the v acc in e .

R e su lts  recorded  show : (1) abo rtions did no t 
follow  v acc in a tio n , even  in  dry cow s very  near 
term ; (2) sy s te m ic  re a c tio n s  follow ing v acc in a tio n  
w ere no t ev iden t, even when the more concen tra ted  
s u s p e n s i o n s  w ere u sed ; and (3) lo c a l t is s u e  
re a c tio n s  w ere observed  follow ing the in jec tio n  of
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the  more co n cen tra ted  su sp e n s io n  into ad u lt ani
m a ls , a lb e i t  th e se  re a c tio n s  w ere not s e r io u s ; no 
t is s u e  breakdow n occu rred  and  they  d isa p p e a re d  
w ith in  3 to 14 days. Serum an tibody  t i te r s  w ere 
p roduced  in p ra c tic a lly  every  an im al, young and 
o ld , rece iv in g  the v acc in e . A con tro l group ex
h ib ite d  no serum  an tibody  over the  t e s t  period .

V acc in a tio n  of an im als show ing  p rev iou s in fec tio n  
t i te r s  fa iled  to give r is e  to  any in c re a se d  an tibody 
le v e ls . T he v acc in e  did  no t a l te r  the  B ruce lla  t i te rs  
o f any o f the cow s, nor did  i t  ap p ea r to in te rfere  
with a  tub ercu lin  t e s t  su b seq u en tly  ap p lied  to 150 
of the an im als . T he su b cu tan eo u s  rou te  gave a s  
good or b e tte r t i te r s  a s  did o ther ro u te s  tried .

R A B I E S

A long-term  study  o f the re la tiv e  e fficac y  o f four 
ty p es  o f ra b ie s  v acc in e , in it ia te d  in 1950, is  n ea r
in g  com pletion . F o u r groups of dogs, eac h  in c lu d ing  
abou t 64 an im a ls , w ere im m unized w ith  one o f the 
fo llow ing  v ac c in e s : (1) com m ercially  p repared
Semple vaccine; (2) u ltrav io le t in a c tiv a ted  v acc in e ;
(3) benzene ex tra c te d  calcium  a c e ta te  p re c ip ita te d  
and  w ashed  v acc in e , a s  p repared  by Dr. K arl H abel; 
and  (4) av ian ize d  liv in g  v iru s  v acc in e . A fifth  
group of an im als se rv ed  a s  a control.

T h e  an im als have been under d a ily  ob se rv a tio n  
s in c e  d a te  of im m unization , and  b lood sp ec im en s 
for n eu tra liz a tio n  te s ts  have  been  c o lle c te d  a t  
6-month in te rv a ls . A t the  end of 2 y e a rs , h a lf  of 
the  dogs in each  te s t  group w ere ch a llen g ed  w ith 
a v iru len t s t r e e t  ra b ie s  v irus. F iv e  m onths a fte r 
the  ch a lleng e , none of the v a c c in a ted  dogs had 
developed  ra b ie s  w hile  55 p e rcen t of u n vacc ina ted  
dogs ch a lleng ed  a t  the sam e time had succum bed.

T h e s e  d a ta  in d ic a te  th a t  a l l  of the  v a c c in e s  are  
e ff ic a c io u s  in  p rev en tin g  ra b ie s  for a t  l e a s t  2 
y e a rs  fo llow ing the im m unization p ro c e ss .

O ther a c t iv it ie s  p e rta in in g  to ra b ie s  carried  on 
during  the y e a r inc luded  s tu d ie s  of the ro le  o f the 
m ongoose in ra b ie s  tran sm issio n  in P u e rto  R ico , 
and  of m ethods of m ongoose control. E a r lie r  in
v e s tig a tio n s  dem onstra ted  th a t  the m ongoose p layed  
an  im portant ro le  in sp read  of ra b ie s  in th a t  a re a , 
and  th a t i t  w as p ra c tic a b le  to contro l the d is e a s e  
by co n tro lling  the m ongoose popu la tion . F ie ld  and 
laborato ry  te s ts  carried  on during  1952 produced  
co n sid erab le  inform ation p e rta in in g  to the  eco logy  
of the m ongoose. In  f ie ld  s tu d ie s ,  tha llium  su lfa te  
w as  found to be an e ffec tiv e  p o iso n  in reduction  
o p e ra tio n s , and sun-dried  fresh  fish  w as lab e led  
the preferred  b a it. U sin g  th is  com bination  in P uerto  
R ico , s a tis fa c to ry  m ongoose control w as ob ta in ed  
a t  a  c o s t  of abou t 16 cen ts  p e r  acre .

R I C E  F I E L D  M O S Q U I T O E S

In a  number o f a re a s , p a rtic u la rly  s e c t io n s  of 
M iss iss ip p i and A rk an sas , irriga tion  p ra c tic e s  
a s so c ia te d  w ith the growing of r ice  encourage the  
production  of p rod ig ious num bers o f m osqu itoes. 
In some lo c a l i t ie s ,  the p e s t  m osquito  p o pu la tio n s  
reac h  the p o in t w here the econom ic e x is te n c e  of 
the  community i s  th rea ten ed , and m arked changes 
in rec rea tio n a l h a b its  are n e c e ssa ry .

Through a  fie ld  s ta tio n  a t  C lev e lan d , M iss., the 
CDC h a s  jo in ed  w ith the M iss is s ip p i S ta te  Board 
o f H ealth  in an a ttem p t to find  a  p ra c t ic a l  so lu tio n  
to the r ic e  fie ld  m osquito problem . A sid e  from the  
fa c t  th a t in se c tic id a l  re s is ta n c e  is  develop ing  in  
som e a rea s  w here p e s t  m osqu itoes abound, there  
a re  p h y s ic a l fac to rs  w hich m ake control through 
the  ap p lica tio n  of chem ica ls  d ifficu lt. Ground 
equipm ent canno t n eg o tia te  flooded ric e  f ie ld s , and 
the r ice  p la n t i ts e l f  le s s e n s  the e f fe c tiv e n e ss  of Ir r ig a t io n  o f r ic e  f ie ld s  b y  s e c t io n s  sh o u ld  b e  d e s ig n e d  to 

f a c i l i t a t e  th e  p roper d is p o s a l o f e x c e s s  w a te r .
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d u s ts  and sp ray s  app lied  from the a ir. In s e c t ic id e s  
su sp en d ed  in irriga tion  w ate r are prone to s e t t le  
to the bottom  before the  s low ly  m oving w ater 
s p re a d s  to a ll  s e c tio n s  o f the  fie ld . M oreover, in  
many in s ta n c e s , the p ro c e ss  of flooding  consum es 
a  number of d a y s , s in c e  flooding is  by s e c t io n s . 
T h is  som etim es o p e ra te s  • so  th a t m osqu itoes are 
p roduced  in su c c e s s iv e  w aves a s  the flooding  pro
c ee d s  from one se c tio n  to another.

In  fie ld  s tu d ie s  i t  h a s  been  found th a t m osquito  
b reed in g  in sm all lan d lo ck ed  ponds may be pre
v en ted  for a s  long a s  12 m onths by ap p ly in g  diel-

d rin  a t  the  ra te  o f 1 lb . /a c r e .  H ow ever, d ie ld rin  
a t  th is  ra te  is  d es tru c tiv e  o f n early  a ll aq u a tic  
l ife . T e c h n ic a l benzene h ex ach lo rid e , on the  o ther 
hand , ap p lied  a t  the ra te  o f 1 lb . /a c r e  w as no t 
d es tru c tiv e  of aq u a tic  l ife , bu t n e ith e r  w as it 
a s  e ffec tiv e  a g a in s t  m osqu itoes for a s  long  a s  
d ie ld rin ; s e v e ra l a p p lic a tio n s  a  s e a s o n  are  requ ired  
to give e ffec tiv e  m osquito  control.

A lthough prelim inary  s tu d ie s  a t  the C leveland  
F ie ld  S ta tion  p roduced  no ready-m ade an sw er to 
the  rice  fie ld  m osquito  problem , work is  con tinu ing  
and  som e prom ising  le a d s  have been  developed .

S A R C O I D O S I S

D uring World War II, som e 350 c a s e s  o f th is  
d is e a s e  were recogn ized  am ong A m erican se rv ic e 
m en. P re lim inary  a n a ly s is  o f ep idem io log ic  d a ta  
accum u la ted  from th e se  350 c a s e s  in d ica ted  a 
rem arkab le  geographic lo c a liz a tio n  to the south 
e a s te rn  U nited  S ta te s . O ther s tu d ie s  su g g es ted

th a t c a s e s  may be geog raph ica lly  a s s o c ia te d  w ith 
a re a s  w here the  predom inant s o i ls  are of re la te d  
ty p es . A member of the E pidem ic In te llig e n c e  
S erv ice  devo ted  a co n sid erab le  sh a re  o f h is  energy 
to  confirm ing and  ex ten d in g  th is  h ypo theca ted  
re la tio n sh ip .

T I C K . B O R N E  D I S E A S E S

In  cooperative in v e s tig a tio n s  o f tick -tu la rem ia  
in  A rk an sas , four lo ts  of in fec ted  lo n e -s ta r  t ic k s  
(Am blyom m a am ericanum ) w ere taken , one from 
dogs and th ree  d irec tly  from shrubbery  by dragging. 
B lood sp ec im en s from the dogs from w hich in fec ted  
t ic k s  w ere co lle c te d  w ere found to be p o s it iv e  foi 
tu la rem ia .

Both the lo n e -s ta r  t ic k  and  the A m erican dog 
tic k  (D erm acentor va ria b ilis)  w ere tak en  in num bers 
from dom estic  an im als such  a s  dogs, c a t t le ,  and 
h o rs e s , and by dragging. In abundance s tu d ie s  
during  June-A ugust 1951 and  A pril-June 1952, 
c o lle c tio n s  from drags and  d o m e s t i c  an im als 
to ta led : lo n e -s ta r  t ic k s , 11,209 a d u lts  and 22,417 
nym phs; A m erican dog t ic k s , 8 ,238  a d u lts . T hree 

•add itional s p e c ie s  — the b lack leg g ed  tic k  (Ixo d es  
sca p u la r is ) , the rab b it t ic k  (H aem aphysa lis  leporis- 
p a lu s tr is ) ,  and  the G ulf C o a s t tic k  (Am blyom m a  
m aculatum ) — w ere c o lle c te d  o c c a s io n a lly  by 
s p e c ia l  m ethods.

T he A m erican dog tic k  is  re la tiv e ly  common in

the  northern and cen tra l s e c tio n s  of the  S ta te  and 
a ls o  in a  no rth-south  t ie r  of c o u n tie s , c o n s is tin g  
in p a rt o f h igh lan d s  in  the e a s te rn  p a r t  o f  the 
S ta te . The lo n e -s ta r  tic k  ap p ea rs  to be more com
mon in the no rthw estern  se c tio n s  of the S ta te ; none 
w ere found in the  high lan ds in the e a s te rn  se c tio n  
w here many dog tic k s  w ere taken.

In  A rk an sas , w here 456 human c a s e s  a s s o c ia te d  
w ith  t ic k  b ite  were recorded  during 1947-1950, the 
d is tr ib u tio n  o f tu larem ia in hum ans i s  c lo se ly  
co rre la ted  to the abundance of lo n e -s ta r tic k s .

In add ition  to supporting  the A rkansas  in v e s ti
g a tio n s , during 1952 the P la g u e  L abo ra to ry  in 
San F ra n c isc o , C a lif ., m ade te s ts  for the p re se n c e  
o f tu larem ia a n d /o r  Rocky M ountain sp o tte d  fever 
on  sp ec im en s rece iv ed  from C D C -supported su r
v ey s  in V irg in ia and G eorgia. F in a l re s u lts  are 
n o t y e t a v a ila b le  in  many of th e se  c a s e s .

R ocky M ountain sp o tted  fev er, contrary  to im
p lic a tio n s  of the  nam e, o ccu rs more frequen tly  in  
the  South A t l a n t i c  S ta te s  than  in the  Rocky 
M ountain a rea .
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A number of yea r s  ago,  th i s  infect ion was  wide
sprea d  through the  Appa lachian  reg ion and more 
rece n t ly  h a s  bee n  a  problem among American 
Ind ians .  Al though now l e s s  common, the d i s e a s e  
s t i l l  occurs  in a re a s  of Kentucky,  Missour i ,  and

T e n n e s s e e .  A s tudy  h as  been  s ta r ted  a t  Rol la ,  Mo., 
to gather  thorough epidemiologic da ta ,  which it  is 
an t i c ip a ted  wi ll  provide a b a s i s  for more ex tensive  
s tu d i e s  of et iology and for the app l i ca t ion  of 
methods of control .

T he  Communicable D i s e a s e  Cen te r  i s  respon
s ib le  for a s s i s t i n g  Sta tes  in the control ,  p revent ion,  
and d iagnos i s  of  communicable d i s e a s e s .  The  fore
going summary of  accompl ishments  and under
t akings  pu rsued  during f i sca l  yea r  1952 ind i ca t es  
how the CDC h as  responded  to thi s chal l enge  and
wi th  wha t  s u c c e s s .

T h e  average l eng th  o f  l ife in thi s  country h as  
i nc re as ed  3 yea r s  s in c e  1941,  8 yea r s  s in ce  1930, 
and  21 ye a r s  s in ce  1900. T he  number of reported 
c a s e s  of  not i f i ab le  d i s e a s e s  has  d e c r ea se d  ma
te r i a l ly  during the p a s t  few y ear s ,  and the burden

of  accumulated  information i s  tha t  the Nat ion s 
hea l th  i s  bet ter  than a t  any t ime in his tory.

Desp i t e  th e se  s t r ide s ,  which the CDC has  helped 
to bring about ,  the bat t l e  aga in s t  communicable 
d i s e a s e s  i s  far from won. Thous and s  suffer  today 
from preven tab le  d i s e a s e s ,  and more thousands  
do not  r ece ive  the heal th  pro tect ion which so c ie ty  
i s  equipped by p resen t -day  knowledge to provide.

T h us ,  the work of  the Communicable D i s e a s e  
Center  i s  unf ini shed,  i t s  miss ion  unfulf i l led,  and 
i t s  claim to suppor t  undiminished.
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