
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. 



3'IG. 1. 
lllet,al tray,  sliowiiig four guides and tlie egg holdrrs wliich successively rotate 

The holders about them as the lioldcrs conie into contact with a turning disk 
consist of rubber tubing and a short seetion of thin metal tubing. 

of eggs, but is usually o f  the order o f  45 rpin. The metal trays 
serve to retain the eni1)ryonic fluids which occasionally issue forth 
when a shell cap breaks loose while being flamed. They also perform 
the same function while the caps are being displaced with a sterile 
iiistrunient arid while the einbryos arc being removed. The trays 
aiitl holdrrs caii be cluiclcly rinsed i n  running tap water and then put 
back into service. 

Each 
holder (C)  consists o f  a 1 Pi-iii. length of heavy rubber tubing into 
one end of which is inserted a 1-in. length of Smss tubing (I)). The 
outside diameters of the rubber ant1 metal are 2% in. and 1% in. 
respectively ; the wall thiclcnessc.s, 96 and 1/32 in. respectively. 
'Trays (A)  are of 0.025-in. nionel metal, 12 in. in length, 3% in. in 
width, ant1 >4 in. in height. soldered 011 the inside at each corner. 
Equally spaced along each tray are 4 soldered nionel metal guides (E)  
about which tlie holders can rotate fairly closely but freely. The 
guides taper in axigular width from their tops to their bases, 2 of 
them being obtained 1)y sawing through a 1-in. length of 1 %-in. 
tubing at an angle o f  about 20' to the axis o f  the tubing. ,411 
soldering must he done with a soldering iron rather than a flame 
to avoid permanently distorting the trays. 

Loaded trays are pulled between 2 metal guiding strips (F, Fig. 2) , 
in. in height, across the top surface of a table-like stand (G) 

Each egg holder in succession 

The details of tlie liolders and trays call be seen in Fig. 1. 

which is covered with sheet metal. 



FIG.  2. 
Apparatus in operation, showing tlie oxyacetylene torch being applied t o  ineu- 

bated eggs as the first step in the removal of the shell caps and the sterile extrac- 
tion of the embryos. 

comes into contact with a rotating 3S/-in. disk (H) which causes 
the holder itself to turn about its own guide. Except at its hub, this 
disk is about in. thick and of slightly conical shape for purposes 
of drainage. The peripheral edge is rounded and knurled. With 
ample lateral freedom the shaft passes to a motor ( I )  beneath the 
top through a hole of considerably larger diameter, into which is 
forced a thin protective metal sleeve that extends almost to the 
disk. A third metal strip ( J )  serves to separate the incoming and 
outgoing trays. The left edge of the left guiding strip is provided 
with a downward slope, and one can with a little practice learn to 
maneuver the trays quicltly with one hand into or out of the guiding 
channel without disturbing the orientation of the eggs. 

The motor (I, Fig. 3)  is a universal, 110-volt, variable speed 



R A r m ,  STERILE REMOVAL CHICK EMERYOS FROM EGGS 227 

FIG. 3. 
Side vieF of apparatus, sliomiiig the system of gas piessure regulation and the 

method of mounting below t h e  top surface a low-speed motor which furnishes the 
power for  the turning disk that engages the egg holders. 

type of 1/30 horsepower, with a built-in gear reduction system 
yielding a shaft speed of approxiniately 30 rpm at rated load, or 
roughly 60 rpni with 110 applied load. A rheostat regulates the 
speed. A hinged motor mounting (K)  permitting lateral move- 
ment, a coil spring (L)  Sor lateral tension, and a limiting stop ( M )  
complete the essential mechanism. However, some form of slip 
clutch to protect the gears is recommended. 

The main stem of the torch is Sormed from 3/16-in. copper 
tubing, and the brass burner tip is provided with a jet hole .02 in. 
in diameter. For the first stage of reduction the oxygen and acetylene 
regulators (N) are initially adjusted to supply the respective pres- 
sures of 20 and 10 lb per sq in. A second stage of reduction is 
furnished hy two low-pressure Hoke Phoenix regulators (0), each 
with fixed adjustments which insure a steady gas supply at a pressure 
of 2 lh per sq in. Final regulation is made with needle valves. Ad- 
justments once properly made do not need to be repeated. The 
regulating system described has given satisfactory service over a 
long period of time. 

Recently Dr. Kenneth Goodner in this laboratory has found that 
ordinary illuminating gas can be substituted Sor the acetylene, and 
in spite of the lower flame temperature it appears to work equally 
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well with a hole of .OL8-iii. diaiiieter. Furtlierniore, the gas pressures 
apparently (lo riot haye t o  he adjusted as critically as with the hotter 
flame. Thc ill~i~iiiiiatiiig gas is taken directly froin the laboratory 
supply line. a11d oiil!- a siiigk regulator and the needle valve at the 
torch are used to control the flon- o f  oxygen. 

Extensive exlwrieiice \vith the apparatus (luring more than a year 
of operation has shu\vn that ;i single operator can take care of from 
1000 to 1,300 eggs per hour. 
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Toxicity of 3,3’-Methylenebis (4-hydroxycoumarin) . 

Dicuniarol, * chemicallq- 3,3’-niethylenebis (4-liydroxycoumarin), is 
the heniorrhagic 1)i-iiicil)Ie isolated by Link and his I t  
can now he prelnred t;!-ntlietically by improved methods3 The 
substance is r e s l ~  )iisihIe for thc “sweet clover disease” of cattle,4* 
and lowers pi7 )tIiroiiihiii Ieycl ( ) f  l & x ~ I  plasnia.6-10 In view of the 
recent clinical intei-est iii diciiiiiai-ol,l’-’G a systematic study o f  its 
toxicity hecani e 11 igh 1y tlesi rahl c‘. 

* IXcwiiarol is tlic c.oIlcc.ti\-c t r~ndcm:trk of the Wisconsin dluinni Research 

1 C‘:im1~Lcll, H. X., : 3 n d  L i n k ,  I<. I’.. J .  Biol. Chrm., 1941, 138, 21. 
2 Stahmann, 17. -4., Huc~lj i ie~,  (‘. I”.. and Link, I<. P., J. Biol. Chem., 1941, 

3 Huebner, C. F., and Link, K. P., J. Hiol. Chem., 1941, 138, 529. 
4 Schofield, F. W., J .  Am. Fret. H. A., 1924, 17, 553. 
GRoderick, L. M., J. A m  Fct .  >M. A. ,  1929, 27, 314. 
6 Roderick, L. M., Ant. J .  Physiol.. 1931, 96, 41 3. 
7 Quick, -4. J . ,  ‘1 ni. .7. Pli.?/siol., 193i. 118, 260. 
8 Campbell, H. :t., Roberts, W. I.., Sniith, W. K., and Link, I<. P., J .  Biol. C71enz., 

9 Campbell, H. A., Smith, W. I<., Roherts, W. L., and Link, I(. P., J .  Biol. Chmi., 

10 Overman, R. S., St~lm~nnn,  M. PI., Sullivan, W. R., Huebner, C. F., Campbell, 

3 1  Butt, H. H.: A411cri, E. V., ;tnd Bollman, J. L., PYOC. Staff Neet., Mnyo Clin.,  

12 Bingham, J. B., Meyer, 0. O., and Pohle, 3’. J., Am.  J .  Med.  Sc., 1941, 202, 563. 
13  Meyer, 0. O., Binghnm, J .  B., and Polile, F. J., J .  A .  M .  A., 1942, 118, 1003. 
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