
222 PRESERVING AVIAN  LAL LA RIA PARASITES BY FREEZING 

and hematocrit dropped from 6.8 million, 15.3 g and 47 cc to 2.13 
million, 3.2 g and 11.5 cc before pyridoxine was administered on the 
116th day. 

Pyridoxine, 60 ,ug daily by niouth, was followed by a rise of 
reticulocytes to 14.4% and a rapid rise in red blood cells and hemo- 
globin. After 18 days of therapy the red blood cell count was 4.7 
million, hemoglobin 11.5 g, and hematocrit 42 cc. The green 
pigment-producing compound disappeared f rorn the urine within 48 
hours. 

Pyridosine-deficient rats whose urine yields large amounts of green 
pigment-producing substance do not develop such profound anemia 
as the dogs. Fifteen pyridoxine-deficient rats had hemoglobin 
values varying from 11.4 to 14.2 g per 100 cc, averaging 13.0 g. 
The hemoglobin of similar pyridoxine-fed rats varied from 15.2 
to 16.5 g, averaging 15.8 g per 100 cc. 

1. Pyridoxine-deficient dogs excrete small amounts 
of a compound which can be converted to a green pigment by ferric 
ammonium sulphate. 2. Pyridosine-deficient rats do not develop as 
profound anemia as the deficient dogs. 

CoIzclitsioiis. 

We wish t o  thank Mrs. D. Parsons for making the hemoglobin de,terminations 
and red cell counts on the rats. 
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Preservation of Avian Malaria Parasites by Low-Temperature 
Freezing." 
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From the Depurtment of Zoology, Syracuse University. 

Since malaria plasmodia cannot be readily cultivated it has been 
necessary to maintain them in laboratory animals wherever they are 
used for research or classroom material, and hence Coggeshall'sl 
demonstration that malaria parasites of the monkey could be pre- 
served for at least 70 dayst in the frozen state seemed to have much 
potential importance. For laboratory use the avian malarias are 
even more widely employed, and so experiments were undertaken 
to apply this technic to them. 

* The authors wish t o  acknowledge with gratitude a grant-in-aid from Sigma Xi. 
1 Coggeshall, L. T., h o c .  SOC. EXP. BIOL. AND MED., 1939, 42, 499. 
t Later extended t o  151 days. Horsfall, F. L., J .  Bact., 1940, 40, 559. 
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So far Plasvtzodiunz cathemeriunz, circum@exuna, hexnmerium, 
Eophurae, Izttcleopkzilum, relictunz var. mntutiIzum, rouxi, and vaughani 
have been successfully preserved in this way. A total of 32 cases 
have been infected with parasites frozen for periods up to 90 days. 
For Zophzime, ducks served as hosts; in all other cases female 
canaries were used. 

The technic of freezing and thawing was not different than 
that used by Coggeshall and others, except that a small electric 
rotator was used to rapidly revolve the tubes containing the infective 
mixture during the freezing and thawing process. For convenience 
the freezing was done in a beaker of alcohol maintained at the 
correct temperature by being kept in the freezing cabinet, rather 
than in a specially prepared mixture of alcohol and solid carbon 
dioxide. Thawing was done in water at 42°C. Small Pyrex test 
tubes measuring 10 x 1 cm were used for containers, and the amount 
of blood frozen at a time was generally about 300 cmm. It  ap- 
peared to make little difference whether this was defibrinated, or 
diluted with a little physiological citrate solution. 

The most important factors in maintaining viability seemed to 
be speed in the freezing and thawing process, but-contrary to the 
claims made by some others-fairly considerable variations in 
temperature did not appear to be of great importance. It was found 
that the temperature of the alcohol in which the tubes were immersed 
varied occasionally as much as 25"C, depending on whether dry ice 
had been freshly added or was getting low. Temperature deter- 
minations made under these two conditions showed a range of 
from about -78°C to -55°C. 

No differences were observed in the ability of different species of 
plasmodia to withstand freezing, nor is there reason to think that 
they cannot be maintained for periods considerably longer than the 
maximum so far obtained of 90 days. Coggeshall's success in 
keeping monkey plasmodia for 70 days has already been cited, and 
recently Kessler2 has been able to preserve Bartonella ytzuris in this 
way for 11 weeks. 

Nor does the virulence of the plasmodia seem much affected. 
Incubation periods are in some cases quite long, as, for example, 
when Plnsiszodiuwz nztcleopkzilziiiz was kept frozen for 60 days. Or- 
dinarily parasites would have been demonstrable within a week or 
less, but in this case almost two weeks was required. This suggests 
that a considerable proportion of the parasites are killed. Micro- 
scopic examination of frozen material shows many destroyed erythro- 

2 Kessler, W. R., PROC.  soc. EXP. BIOL. AND MED., 1942, 49, 238. 



cytes (at least in stained siiicw-s and apparently many injured 
parxites, 1mt t1ie1-c ;trc otlit2rs \\.hicli look quite normal. The period- 
icity of P h 1 1 1 0 d h ~  i-t?,‘icti!iii \-;LI-. i i i t i t i i t imui i ,  no~-mally very sharp, 
did not scc.111 t o  lw altered in  nu!- \\a?. 

S c w i  q)cy-ic..; ()t‘ avian iiialaria plasmodia have been 
successfully preservctl f (  )I- 1 )c.r-ic )(Is up to 90 days by low-temperature 
freezing. Very rapid fi-eeziiig atid thawing seem of more importance 
than t h c occurrence (7 i f a i r  I!; considerable temperature variations. 
For maintaining stocks oi nialaria for research or class use this 
i m t h d  o f  preser~ation lias tnttcli Imtential iniportance. It is probable 
that all species of plasiiio(1ia c;ui 1)e preserved in this way equally 
well. .4nd it does not q11)t‘; t t-  i1i:it different stages of the parasite 
are niucli di fferetitly affected. 

.Siiu/iii(iry. 
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Apparatus for Rapid, Sterile Removal of Chick Embryos 
from Eggs. 

1 kvelo1)iiig chick en11 )I-!?( ) s  arc now tiset1 extensively for  the study 
of viruses ;ind ricl;t>ttsi:tr:. . \ t  i)rc.s;t.iit they are used in large numbers 
for the j~e j ) a ra t  i o i i  of \-:icciiics against virus and rickettsia1 diseases. 
TIowever, it lias xln.ays 1)c.cii chstrc.iiiely tlifficdt to sterilize thoroughly 
the eggslicll ilvitli ordinary clit-tiiical disinfecting agents. In 1939 
Penna‘ c1escrit)cd a tecliiiic i i i  which lie employed an oxyacetylene 
torch for hurtiiiig the eggshell open while the egg was rotated slow1~- 
in an atljustalde clamp turned 1))- an electric motor. Penna’s technic is 
satisfactory cxcel)t that it is too slow. The purpose of this report 
is to descrilw :t nioclific;itioii ( ~f I’entiri’s apparatus which permits a 
consitlerahl!- fastcr i-e~iio~al ( ) i cnil~i-_vos under sterile condition. 

The eggs are 
handleci in groups of four- carried in shallow metal trays (.4). The 
flame of an osyacetylene torch (13) is applied at the assumed posi- 
tion of  the air sac’s niarg-in as each e g g  is made to rotate through 
one conipIete re\-( )liitioii : thc optiniuin rate of turning is dependent 
on the resistaiicc to buriiiiig shown by the shells of a particular lot 

The apparatus i s  illustrated iii Figs. 1, 2, and 3. 

I-__. --__ 

1 Penna, H. A., AWL. J .  Trop. Mcd., 1939, 1‘3, 589. 


