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The use of the complement fixation reaction  in 
the diagnosis of d isease  was first introduced by 
Bordet and Gengou in 1901. With serum s from indi­
v iduals su spec ted  of having typhoid fever, combined 
with typhoid an tigens, they were able to demon­
stra te  positive fixation of complement in  ca se s  of 
typhoid fever. Since that time the complement fix­
ation reaction has been w idely used as an aid in 
the d iagnosis of b ac te ria l, v ira l, pa rasitic , fungal, 
and r ick e tts ia l d isea se s .

While the te s t  is  re la tively  simple to carry out, 
the technique is som ewhat more com plicated than 
those of the agglutination or precip itation te s ts  
and, as a re su lt, are more su b jec t to  error. The 
following reagents are used: (1) sp ec ific  antigen, 
e ither in suspension or in a  soluble sta te ; (2) heat- 
stab le  antibody (patien t’s  serum); (3) complement 
(fresh serum from normal anim als, usually the 
guinea pig); (4) sen s itiz ed  red  ce lls  (sheep or 
human hemolytic system s are usually  used). All 
reagen ts must be carefully te s ted  for hemolytic and 
anticomplementary ac tiv ity  and the amounts to be 
used must be c a r e f u l l y  ad justed . The proper 
controls should alw ays be included.

The te s t  is performed in two phases  involving 
two different reac tions. The first phase  co n sis ts  
of an antigen-antibody mixture to which complement 
is  added. Complement w ill not be “ fixed in the 
presence of either antigen or antibody alone, or in 
the mixture if the antigen and antibody are not 
specifica lly  re la ted  and, therefore, do not combine. 
If an antigen and its  specific  antibody are presen t, 
they will combine and the complement w ill be 
anchored to the combination and removed from the 
solu tion . F ixation may take p lace a t 37° C. for 
1 hour, a t room tem perature for sev e ra l hours, or 
a t ice-box temperature overnight« Procedures using  
ice-box tem perature are considered m ost sen sitiv e  
as a ru le. In determ ining the exact temperature and 
time for fixation , the rapid deterioration of comple­
ment a t the higher tem peratures must be taken into 
consideration.

The exact mechanism of the combination of com­
plement with antigen-antibody mixtures is  not 
known. Presum ably, an invisib le precipitin  reaction
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occurs between antigen and antibody. Experim ents 
have shown that the rate and degree of combination 
of complement depend on the s ize  of the p artic les 
present; and i t  is  probable that the physica l s ta te  
of the s u r f a c e s  of the p a r t i c l e s  a lso  is  of 
importance.

Since the p a rtic le s , or p rec ip ita te , formed by the 
antigen-antibody combination on which complement 
is absorbed are inv isib le  to the naked eye , and 
s in ce  fixation of complement is  not seen , an indi­
cator m ust be added to dem onstrate the presence 
or absence of free (unfixed) complement. For this 
purpose a hem olytic system  (sen sitized  cells) is  
used. Addition of the ce lls  constitu tes the second 
phase of the te s t . The mixtures are held  for 1 hour 
a t 37° C . If complement has been fixed by the 
sp ec ific  antigen-antibody c o m b i n a t i o n ,  no 
hem olysis will re su lt during incubation; if comple­
ment is  left free, hem olysis w ill re su lt. The former 
is a positive reaction , while the la tte r is  a nega­
tive reac tion . Some serum s show partia l or incom­
p le te  fixation of complement, which resu lts  in 
p artia l hem olysis after addition of the sen sitized  
c e lls .

The complement fixation reaction  for the diag­
nosis of syph ilis  was f irs t introduced by W asser­
mann in 1906. He used ex trac ts  of the livers of 
stillborn  infants as an tigen , s in ce  large numbers 
of sp irochaetes were presen t and it  w as im possibl e 
to  grow the spirochaete in a rtific ia l m edia. I t was 
la te r found that ex tracts of normal livers and other 
organs gave equally good re su lts . For many years 
an alcoholic ex tract of the  lipoids of beef hearts  
has been generally used  a s  antigen for th is  te s t. 
Therefore, the W a s s e r m a n n  reaction is  not 
b asica lly  an application  of the principle of the 
fixation of complement by a specific  antigen- 
antibody combination. I t  may be regarded a s  an 
application  of th is  technique to the detec tion  of 
the reaction  between the lipoid ‘‘antigen and the 
“ reagin”  in  syphilitic  serum. It is  not .known 
whether the  syphilitic  “ reag in”  is a true antibody, 
but experim ents have shown that i t  definitely  
combines with the lipoid “ an tig en .’ I t is  entirely  
d is tin c t from the Treponema immobilizing sub­
s tan ce , which appears to bear a  definite and speci­
fic re la tion  to immunity to syph ilis .
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While the use of the Wassermann reaction  in the 
d iagnosis of syph ilis  has been largely  rep laced  by 
various types of flocculation te s ts ,  the principle 
of complement fixation is  now w idely used in the

d iagnosis  of such d ise a se s  a s  the p s itta c o s is  
group of v i r u s e s ,  lymphogranuloma venerum, 
murine and epidemic typhus, Q fever, am eb iasis , 
h istop lasm osis, and some others.

Community Fly Control Operations 

Oklahoma, 1950
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From a sm all beginning in 1949, when severa l 
cooperative community fly control in sec tic id a l 
p ro jects were operated in Oklahoma, a comprehen­
sive  over-all plan of promotion and operations 
h as been developed. In the conception of a plan 
for State-wide developm ent of these  ac tiv itie s , 
promotional p o lic ie s  have been based upon a 
re a lis tic  accep tance of public in te rest in the 
spec tacu la r nature of in sec tic id a l control. T h is  
in te rest has been deliberately  fostered as a d irec t 
means of focusing attention  on community and 
individual prem ises environmental conditions. 
Spot maps indicating  number of fly a ttrac tan ts 
and breeding sources found in reconnaissance 
san itary  surveys have been effectively  used in 
promotion of prem ises san ita tion  and improvements 
in garbage collection  and d isposal.

FLY CONTROL TRAINING COURSE
L ocal health  departm ents were se lec ted  as the 

logical agency for handling detailed  promotion 
and techn ica l supervision of local operational 
a c tiv itie s . In order to develop the in te rest of 
local health  departm ent san ita tion  personnel, 
and to better qualify them for technical direction 
of proposed local a c tiv itie s , a F ly  Control T rain­
ing Course w as organized with the cooperation 
of T raining Services H eadquarters, CDC, and The 
School of Public H ealth, University of Oklahoma. 
The course was conducted a t the Extension Study 
C enter, U niversity of Oklahoma, Norman, O k la ., 
May 8-11, 1950. Approximately 50 certifica tes
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were issued for attendance a t the training course. 
T hese  included, in addition to county san ita rian s , 
one san itary  engineer from the State Department of 
H ealth , s ix  studen ts from the U niversity School 
of Public H ealth , two r e p r e s e n t a t i v e s  from 
A rkansas CDC A ctiv ities , and one county health  
officer.

1950 FLY CONTROL OPERATIONS
F u ll-sca le  developm ent of p l a n n e d  1950 

operations was somewhat com plicated by excessive  
ra in fall during July and August. It was an tic ipated  
tha t chem ical in sec tic id a l operations would not 
begin until the la tte r part of June or until early  
July when equipment would be availab le  from 
t h e  DDT Malaria E radication  residua l spray 
program. Approximately 20 towns were either 
operating or in the process of beginning operations 
a t  the close of the f isca l year. O fficial w eather 
reports showed 23 days of ra infall during Ju ly , and 
th ese  general ra ins continued into August. T h is 
unseasonable weather not only interfered with 
operating projects but a lso  served to reduce fly 
populations so  that much of the need for ex ten­
sive chemical in sec tic id a l operations was obviated.

D espite these  d ifficu lties, a su ffic ien t number 
of projects were operated to gain experience and 
develop refinem ents of procedure to formulate more 
com prehensive p lans for full future projection of 
the ac tiv ity  on a State-wide b as is .

PROMOTIONAL PROCEDURES
An outstanding factor in formulating promotional 

plans for th is activ ity  has b e e n  the lack of 
n ecessity  for developing p u b l i c  in te rest and 
demand. R ather, the problem has been to channel 
ex isting  in te rest in chemical control into public
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