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Effect of Frozen-Dried Plasma and Frozen-Dried Embryo 
Juice on Tissue Cultures. 

DUNCAN c. HETHERINGTON AND JANE STANLEY CRAIG. 

Front the Departnteiit of Aimtonay, Duke Univcwity School of Yecliciiie, Durham, 
N .  C .  

(IntrO- 
duced by F. H. Swett.) 

In view of the remarkable results obtained in keeping bacterial 
antigens, sera and other products without alteration for long periods 
of time, following freezing and drying in vacuo, it was undertaken 
to determine whether plasma and embryo juice for tissue culture 
could also be treated similarly. The following report describes briefly 
the procedure and the results obtained. 

Young chickens were deprived of food for 24 hours and then bled 
aseptically by cardiac puncture. Not more than 20 cc of blood was 
removed at a time. It was prevented from clotting by being drawn 
into syringes moistened with a solution of heparin. The plasma was 
collected after centrifuging the blood on ice, and was pooled before 
distribution in one cc quantities in small glass ampoules prior to 
freezing and drying with a Lyophile* apparatus. The ampoules 
sealed z'at vclczto were labeled and stored in an icebox. 

Twenty percent embryo juice was prepared in the usual manner,$ 
using Ringer-Tyrode solution (glucose 0.2 % ) and chick embryos of 
11 days' incubation. This material in one cc quantities was likewise 
frozen, dried, sealed in V C I C Z ~  and stored. To determine whether 
these 2 products would serve as adequate media for tissue cultures, 
the following experiment was performed. 

The ampoules of dried plasma and embryo juice which had been 
kept in storage for 3 months were filed, sterilized in alcohol, and 
wrapped in sterile gauze before breaking the necks to open them. The 
dried powders were dissolved and diluted to original volume with 
sterile, triply distilled water. The plasma always dissolved without 
residue but a few flecks of insoluble niaterial remained in the embryo 

*The  apparatus and method of freezing and drying the plasma and embryo 
juice were those described by Flossdorf, Ear1 W., and Stuart Muclcl, J. Ininiunol., 
1933, B, 389. 

t Twenty per cent embryo juice was made by weighing out 10-day embryos in 
a sterile dish and adding for every grain, wet weight, 4 cc of Ringer-Tyrode solu- 
tion. The embryos were minced with sharp scissors and the mixture centrifuged 
a t  high speed. The supernatant fluid constituted the jiiice which was then frozen 
and dried in CUCZIO.  
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juice. Cultures of 1 1-day chick embryo hearts were planted in equal 
parts of the experimental plasma and embryo juice* From portions 
of the same hearts, control cultures in equal numbers were planted in 
freshly-drawn plasma and freshly prepared 20% embryo juice. The 
hanging-drop, cover-slip method was used and all cultures were in- 
cubated at 37.5"C. 

Delineascope and planimeter were used to measure the areas of 
the original explants. During the succeeding 8 days the total area of 
each culture was measured at 24-hour intervals. The results were 
treated statistically and appear in Table I. In each series there were 
about 110 cultures, and from each of these groups the records of the 
first 85 cultures in full growth at the end of 8 days were tabulated. 

It is apparent from Table I and Graph 1 that the growth of the 
experimental cultures and of the controls was almost identical. Fur- 
thermore, careful microscopical study of the living cells revealed no 
discernible difference between those growing in the new media as 
compared with those in the standard media. 
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The simplicity of planting cultures using f rozen-dried plasma and 
embryo-juice is particularly attractive when technical help is limited, 
since much routine of preparation can be eliminated. The only dis- 
advantage so far experienced with the plasma is that clotting time is 
slightly dclayed. 
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Mechanism of the Therapeutic Effect of Metrazol and Insulin 
Convulsions." 

-\noseniia has heen regarded as a coninion factor in the effects of 
in sul i r i  and met ram1 convul sioii s, i 11 that hypoglycemia diminishes 
the oxygen utilization of brain tissue (Holmes,l Wortis2), while the 
iiietrazol coiivulsions interfere with the respiratory movements 
(Himwich' and coworkers). Anoxemia may act by stimulating the 
sympathetic system ( Gellhorn4) , it may, however, affect the brain 
cells clirectly by increasing the permeability of the cellular surface 
films ( Spiegel and Spiegel-Adolf') . The question may, therefore, 
be raised \vhether insulin and nietrazol convulsions change the 
permeabilit!- of the cells of the central nervous system. 

In 10 guinea pigs metrazol convulsions were produced (2 cc 
nietrazoli iiitraperitoiieally ) , in 10 others insulin convulsions (20- 
40 units of insulin). The brains o f  3 guinea pigs were studied after 
the animals had received insulin, but before the onset of convulsions, 
while the nieasurenients on 10 further animals served as normal con- 
trols. Part of the animals were killed by decapitation during the 

* Aided I)?- a grant froin the American Medical Association, Committee on 
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t The inetrazol was kindly supplied by the Bilhuber-Knoll Corp. 
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