
results would also be possible. I f  one examines the data The Sex of the Host as a Factor 
with the hypothesis that a-TPh has a direct inhibitory in Plasmodium gallinaceamaction on DPNase, one might consider that, if calcium 
were partially removed by phosphate, there would be less Infections in young Chicks 
residual calcium available to a-TPh, more a-TPh un-
combined with calcium, and a resulting greater DPNase B. E. BENNISON and G. ROBERTCOATNEY 

inhibition. Conversely, if wTPh were added to the Division of Physiology, 
buffer first, followed by calcium, the wTPh would com- National Institute of Health, Bethesda, Maryland 
pete with phosphate for calcium and thus would have a 
better chance' of reacting with calcium ions; the pre- In  chicks inoculated with P. gallinaceurn Brumpt, the 

cipitation of a-TPh would be more complete, and less percentage of parasitized erythrocytes, the rate of en-

DPNase inhibition would result. Consequently, the direct dothelial invasion, and the therapeutic efficacy of quinine 

inhibition of DPNase by a-TPh seems to us to be a have been observed to differ significantly with the sex 
valid possibility. of the host. 

Fourth-day parasite counts1 were accumulated on 449 
TABLE I White Rock chicks inoculated at  6-8 days of age with 

INHIBITION O F  DPNASEBY a-TPH AND EFFECTOF CALCIUM* -
Calcium added before Calcium added 

a-TPh after a-TPh 

0 0 

0 	 0
Molarity of rl 3 3 rl 2 
a-TPh x x x x x 

2 a! 2 a! 2
rl rl 

* Figures represent percentage inhibition of DPNase. 

I n  the great majority of these experiments (10 out of 
11) the addition of calcium to the control tubes, without 
a-TPh, produced no acceleration of DPN breakdown in 
the time intervals used. Swingle, et al. (4) have reported 
activation of DPNase in rat liver by calcium in experi- 
ments of 20-min duration. Since our first readings were 
made a t  15 min, we may have failed to see the phenome- 
non. Of course, i t  is possible that heart-muscle DPNase 
does not require calcium for activation or, more prob-
ably, that sufficient calcium already is present. However, 
experiments using washed homogenates showed a great 
decrease in DPNase activity but no activation of the 
DPNase remaining was observed following the addition 
of calcium. 

I n  conclusion, it  may be said that a-tocopheryl phos- 
phate has been shown by direct DPN estimation to inhibit 
DPNase. The observations of Ames that calcium relieves 
this inhibition have been confirmed. I n  our opinion, there 
are, still bases for the possibility that a-TPh has a direct 
inhibitory effect on DPNase. 
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DAYS AFTER INOCULATION 

FIG. 1. Average daily parasite counts of male and 
female chicks infected with P. gallinaceurn: (A) 109 
White Rock chicks inoculated at 8 days of age with 
16 x 108 parasitized red cells ; (B) 20 White Rock chicks 
inoculated at 8 days of age with 1,000,000parasitized 
red cells; (C) 20 Rhode Island Red chicks inoculated 
at 7 days of age with 16 x 100 parasitized red cells. 

16 x 106 parasitized red cells (1). Analysis by sex 
showed that for 222 females the counts averaged 62.3% 
(S.E. = 1.2), whereas for 227 males the counts averaged 
53.8% (8.E. = 1.2). Comparable sex differences were 
also found in the daily parasite counts in two different 
breeds of infected chicks (Fig. 1).  

To determine whether the sex difference in parasite 
counts could be experimentally increased, male and fe- 
male sex hormones of proven activity in chicks ( 6 )  were 
administered. Ninety infected chicks were divided into 
3 equal groups. Each chick in group A was injected 
intramuscularly with 0.1 mg of testosterone propionate 
in 0.1 cc of corli oil daily for 6 days, beginning on the 
day before the inoculation. Chicks in group B were 
similarly injected with 0.1 mg of a-estradiol benzoate, 
and each of the controls in group C received 0.1 cc of 
corn oil alone daily for the same period. The difference 
in parasite counts in the two sexes was not significantly 
increased by the administration of male or female sex 
hormones under the conditions of these experiments. 

1 Smeare of peripheral blood were air dried, fixed with 
methyl alcohol, and stained with Giemsa. When the para- 
site count was 30% and above, it was obtained by counting 
the parasitized cells in 100 erythrocytes. When lower counts 
were found, the number of erythrocytes examined was in-
creased so that the probable error remained under 10% ( 4 ) .  

1, 



The incidence of exoerythrocytic schizonts (5) in the 
capillary endothelium of the brain of chicks examined 
( 2 )  a t  various intervals af ter  inoculation of sporozoites 

TABLE 1 

I N C I D E N C E  OR SCHIZONTS THE CAPIL-EXOERYTHROCYTIC I K  


LARY ENDOTHELIUM THE BRAINO F  CHICKS EX- 
OR 

A3I INED 6-12 DAYS AFTERTHE INTRAMUSCULAR IN-
JECTION OR OFSPOROZOITES P, galZinaceum 

/ 6th-10th day I 11th day I 12th day 

* diff.-represents the ratio of the observed difference 
S.E.aiii. 

to its Standard Error. Values greater than 2.00 are consid- 
ered significant. 

t NS =not signidcant. 

( 9 )  is presented in Table 1. These data show that the 
female chicks evidence endothelial invasion earlier than 
the males. 

Parasite-count differences between the males and fe- 
illales were observed also in 418 blood-inoculated chicks 
treated with a suppressive level of quinine hydrochloride 

TABLE 2 

FOIIRTH-DAYPARASITECOUNTS INFECTED
OF CHICKS* 

TREATEDWITH QUININE? 

Chicks showing 
Arerage count of 30%1 1r e d  count and above 

Females 212 7.28% 7.1% 

I 1 I I 

* All chicks received 16 x 10% parasitized red cells on the 
7th or 8th day of life. 

0.02 mg quinine hydrochloride/gm of body weight was 
given by capsule twice daily for 4 days, starting on the day 
of inoculation. 

(Table 2). It should be noted further that, of the 20 
chicks in this group that  showed a parasite count of 
30% and above (i.e. therapeutic failures or "break-
throughs"), 15 were females. 

Thus, statistical analysis of the infections of young 
chicks inoculated with P. gallinaoeum revealed significant 
differences attributable to the sex of the host. As com- 
pared with the males, the female chicks showed higher 
parasite counts, experienced earlier endothelial invasion, 
and were less effectively protected by quinine. Treat-
ment with male and female sex hormones under the con- 

ditions specified did not increase the difference between 
the average parasite counts in the two sexes. 
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The Effect of Relative Concentration on 
Complement Fixation by den tical 
Amounts of Antigen and Antibody 

IRVINGGORDONand GLADYSM. GNESIE 

Division of Laboratories and ResearoW, 
New Pork Sta te  Department of Health, Albany 

I n  the course of attempts to  standardize influenza virus 
A or B antigens it was noted tha t  there was sometimes 
considerable variation in the amount of complement fixed 
by two antigens prepared from the same strain by iden- 
tical methods and titrated together in the same test. In-
restigation revealed the variation to be due to  the f ac t  
tha t  equivalent amounts of the same antiserum and 
antigen fix different amounts of complement when they 
are mixed a t  diEerent volumes, even when the volumes 
are quickly equafized by the addition of appropriate 
amounts of saline. The phenomenon was also observed 
with soluble pneumococcus polysaccharides and their re-
spective antisera, and, using these systems, it was found 
tha t  there is  an  optimum volume, a t  which a maximum 
amount of complement is  fixed, for  given constant 
amounts of antibody and antigen. To show that  th is  
is  true a t  several antigen-antibody ratios is  the purpose 
of this preliminary report. 

The technic employed was tha t  of Rice (19). Experi-
ence brought out the necessity of taking pains i n  pipet- 
ting. To 0.05 ml of diluted pneumococcus type-32 rabbit 
antiserum1 was added 0.10 ml of complement containing 
six 50% units, three different doses of purified (1) 
type-32 polysaccharide' solution in varying volumes of 
different dilutions, and sufficient 0.8570 NaCl solution 
to  make a total  volume in each tube of 0.30 ml (Table 1). 
The reagents were added in the order given. The t ime 
which elapsed between the addition of the antigen and 
the adjustment of total volume to  equality by the addi- 
tion of saline was 5-10 min. After incubation a t  3O-6O C 
for 24 hrs, 0.2 ml of sensitized sheep red blood oells was 
pipetted into each tube and the mixtures incubated a t  
370 C for  exactly 15 min. The degree of hemolysis was 
read immediately by comparison with a color standard, 

I We wish to thank Miss Gretchen R. Sickles for the 
antiserum. 

a We are grateful to Dr. Rachel Brown for the purifled 
pneumococcus polysaccharide. 
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