
QUANTITATIVE ESTIMATION OF -ATABRINE SCHIZOSTASIS 29 

TABLE 11. 

No. of Avg initial Avg wt at 
Group Ration and Supplements rats wt 6 weeks 

~ 

1 
ppt./day (factor W) 3 38 96 

2 Same as (1) + 2 drops corn oil/day 3 40 153 
3 

(B,) ronceiitratrs 3 42 109 
4 Same as (3) + 10% lard 3 44 189 

Ration 530 + y4 g alcohol-ether 

J:,,, + 0.5 cc factor 2 + .05 cc fartor 1 

- - - - ___ _ _ _ _ _ _ _  ____ _ _ _ _  ~ 

Sttttznznry. When our results are compared with those of other 
workers quoted above, it is evident that the use of liver extract in- 
stead of the usual yeast in studies on low fat diets results in an 
earlier and more acute deficiency and hence a greater growth response 
when fat is given. Possibly the liver extract is lower than ether- 
extracted yeast in the essential fatty acids. This fact may be useful 
in working out better methods for the assay of at least some of the 
essential fatty acids in fats. Furthermore, it is necessary to have 
fat in the diet to obtain maximum growth responses to the liver 
extract concentrates of the vitamin B complex. 
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Attempted Quantitative Estimation of Atabrine Retardation of 
Schizogony in Avian Malaria. 

H A R R Y  BECKMA;";. 

Frotu the Drgcirtmeiit of Plinrnincology, Mcirqwette University School of Medicine, 
Mil?uciul;re. 

Employing female canaries, mosquito infected with Plasrttodimt 
cntltemcriztwz (Hartman) and kept in the dark from 6 P.M. to 6 A.M. 
and in the light during the other 12 hours, I have found the follow- 
ing features to characterize the peripheral blood picture at 1 P.M. : 
( a )  the majority of the schizonts in  singly infected cells are not yet 
fully segmented though well advanced in size, and they are contained 
predominantly in mature erythrocytes ; (b)  pigmentation is pro- 
nounced ; (c)  vacuolation of an apparently degenerative nature is 
seen occasionally in the larger but not in the smaller forms. 

.Atabrine,* given repeatedly in adequate therapeutic dosage, alters 
this picture as follows : The total number of schizonts is reduced; 

* Atabrine for  this study was kindly supplied by the Winthrop Chemical 
Company, Inc. 

- 



TABLE I. 
Distribution of Scliizonts in Adult Erythrocytes Before Atahrinr. 

Bird 89. 1-14-39. 

Size 
(increasing So. in singly 76 large 70 slllall 

from A to D )  infected eells % (C 4- D)  ( A  + B) 
-___- __ - ~ __-  - 9 I 3.3 3.3 

B -09 14.3 14.5 

- __ - I_ 

Totals -000 100.0 8’7.0 19.0 
~ -~ ._ . 

the amount o f  pigment is diminished : vacuolation appears in the 
younger as well as in  the older forms : and the proportion of large to 
small schizonts in mature erythrocytes is reversed. 

Reducing the amount of atahrine to a single close given at mid- 
night, I have found that when this single dose is as small as 0.1 mg 
per 20 gin of bird the total number of schizonts in single infected cells 
at 1 P.hI. nest day is not reduced. hut pigment diminution, vacuola- 
tion, and the reversecl preponderance in size of schizonts in mature 
erythrocytes do occur. Since vacuolation and pigment diniinution 
are qualitative hut not quantitative evidences of the drug’s action, 1 
am tentatively looking iqmn the amount of reversal from large to 
small schizonts in mature singly infected erythrocytes, occurring 
without reduction in the total number of schizonts in singly infected 
cells, as potentially a quantitative measure of the drug’s ability to 
retard the process of schizogony. Borrowing the term of Mosh- 
kovsky and Poliakova,’ such a dose might be called the dnsi .~ c 7 f f r c f n ~ ~ .  

Table I shows the typical tlistrihtition of schizonts in singly in- 
fected aclult erythrocytes at 1 P.M. and Table TI the altered distribu- 

TABLE 11. 
Distribution of Schizonts in Adult Erythrocytes After Atahrine (Dosis  crfrctffjt.?). 

Bird 89, 1-15-39. 

Size 
(increasing No. in singly % large Yo small 

from A to D) infected cells % (C + D)  (ii + B )  

A 43 21.5 21..i 
B i i n  55.0 5.5.0 
c 27 13.5 13.5 
D 20 10.0 10.0 - -- - - 

Totals ‘700 100.0 23.3 76.3 

1 Moshkovsky, S., and Poliakova, A., hfed. Parasit. and Parasitic Dis., 1934, 3, 
(In Russian : 1 hare seen only the English abstrart in Trop.  Dis. &i!Z., 1935, 395. 

32, 409.) 



tion at 1 P.M. the next day, one dosis nf'cctarts of atabrine having 
been given at midnight between the 2 examinations. Twenty-two 
birds survived long enough to be included in tlie record of this in- 
vestigation : controls were injected with water alone. 
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Microincineration of Active Smooth, Transitional and Skeletal 
Muscles." 

The distribution of inorganic salts in tlie active and inactive smooth 
muscle of the intestine and the transitional muscle of the gizzard of 
birds and skeletal muscle is revealed by the technic of microincinera- 
tion perfected by Scott.' He  emphasized the distribution of ash in 
relatively inactive smooth and skeletal muscle by this method. He  
did not report in detail on the ash distribution in tlie active smooth, 
transitional, and skeletal muscles. This method of incinerating 
microscopic sections of tissue without disturbing the relationship 
of the mineral components was suggested by Liesegang2 and de- 
veloped by Policard." The recent studies of Kruszynski4 are on the 
topography of the mineral content in relatively resting muscle after 
microincineration. 

The muscle is fixed for 21 hours in 9 parts of absolute alcohol and 
1 part of neutral formalin. The mineral salts are neither increased 
nor decreased by this fixative. The tissue is completely dehydrated by 
several changes in absolute alcohol. The mineral salts remain intact 
by this method. It is then cleared in xylol, embedded in paraffin, and 
cut serially at 4 to 6 microns. Alternate sections are mounted by the 
usual method, and stained with hematoxyliii and erythrosin, whereas, 
tlie intervening sections are mounted with liquid petrolatum to 

- __ - __ ___ 
* These investigations iwrc  carried out with the aid of a grant for Research to 

tlir Departmmt of h a t o m y ,  Marquette Vnivrrsity School of Medicine, by the 
('ommittee on Sc4entific. Research of the -4nierican Medical Association. 

1 Scott, G. H., Coiirp.  E m d .  Acnd. Sci., 1930, 160, 1073 and 1323; Bull. His t .  
npp . ,  1930, 7, 251 ; PRO('.  SO('. EXT. BIOL. .4ND JfED., 1932, 29, 349 ; AWL. *r. 8 7 L a t . ,  

1933, 523, 243. 
2 Liesegang, R. E., Biockmi. Z., 1910, 28, 413. 
:I Policard, A, Profoplnsnin, 1929, 7, 464. 
4 Kruszgnski, 6.. R.  f. %cllforsck. wd Mikros. Airat., 1938, 28, 35. 




