
- - - 

Table 2. Comparison of human tissue culture a n d  chick 
embryo adapted GL1134 influenza-A virus with other in-
fluenza-A and  -B viruses by hemagglutination-inhibition. 

Hemagglutination-inhibition titer, expressed a s  the 
reciprocal of the ini t ial  serum dilution 

Antiserum 

T'R8 3200 < 5 0  < 5 0  
P M I  SO0 < 5 0  < 5 0  
FW-1-60 800 200 200 
Lee 800 < 50 < 50 
GL1134 Acute 400 50 50 50 50 50 
GL1134 
Convalescent 400 200 200 50 400 100 

in fresh bovine amniotic fluid increased eightfold after 
one passage through the amniotic sac of the chick 
embryo. Therefore the virus grown in human embry- 
onic renal tissue was in the 0 phase (4). 

Virus propagated in tissue culture was compared 
with the same virus that had been through five chick- 
embryo passages from the original nasal washing. The 
results of hemagglutination-inhibition with known in- 
fluenza-A and -B antiserums are shown in Table 2, 
and it can be seen that this strain (GL1134A-53) is 

Lipogenesis by Cells of the Cornea 

The capacity for neutral f a t  formatibn by nonadi- 
pose tissue is of possible relevance to the problems of 
fatty degeneration, atherosclerosis, and cgrtain lipid 
histiocytoses. Simms et al. (1-4) have audied f a t  for- 
mation in chicken fibrocytes and concluded that sefim 
contains lipoid soluble substances (called lipfanogens) 
that can be converted into fat. 

The cornea is especially suitable for the study of 
such f a t  formation, since it is a relatively simple 
structure, is avascular, and contains no stainable fat. 
I n  a series of observations ( 5 )  on the cornea of the 
living rabbit and the incubated cornea, we have found 
that oleic acid and sodium oleate induce sudanophilic 
f a t  formation in all the cells of the cornea (epithe-
lium, stroma, and endothelium) so long as serum is 
present. The experiments in vivo were made by inject- 
ing approximately 0.1 ml of oleic acid suspension or 
10 percent sodium oleate solution into the corneal 
stroma. The experiments in vit~o were made, for the 
most part, by incubating corneal buttons a t  37OC in 
2 ml of rabbit serum to which 2 drops of 10 percent 
sodium oleate were added. This technique was varied 
for specific purposes as will be evident in the con-
clusions. 

Sudanophilic globules began to appear in the cyto- 

related to PW-1-50 influenza-A virus. Although con-
valescent serum inhibited hemagglutination by vims 
grown in tissue culture to a greater degree than that 
grown in the chick embryo, no aqsumpgons should bc 
made on the basis of this single serum, which was 
obtained 2 mo after the onset of 'illness. 

Further studies on the growth of influenza viruses 
in cultures of human tissues, the characteristics of the 
rirus, and the effects of multiplication on human cells 
are in progress. 

-4ddendum. Since suhmiqsion of this paper, addi- 
tional strains of influenza-A and -B viru~es~havebeen 
isolated and propagated directly from nasal washings 
in both human embryonic lung and kidney tissue cul- 
tures. 
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plasm of the cells in approximately 6 hr and continued 
to increase in amount for a t  least 2 wk. This process 
appeared to be a true lipogenesis and was exclusively 
intracellular. Immersion of the corneal explants in 1 
percent sodium fluoride or 1percent potassium cya- 
nide, or exposure of the buttons to 60°C for 1hr prior 
to the incubation, completely blocked the lipogenesis. 
No effect was found, however, with similar heating of 
the serum prior to incubation. Variation of pH showed 
fa t  formation only in the range of 5.6-8.2 with maxi- 
mal f a t  formation in 6.0-7.8. Serum was essential and 
could not be replaced by glucose-saline or glycerol-
saline mediums. 

The oleic acid or oleate salt appeared to be a specific 
and essential substrate: Of the other aliphatic acids 
tried unsuccessfully were elaidic acid, undecylenic 
acid, palmitic acid, arachidic acid, pelargonic acid, 
n-caproic acid, butyric acid, and acetic acid. Stearic 
acid resulted in a minimal fa t  formation (possibly 
attributable to contamination by oleic acid). 

The lipogenesis did not result from contact with 
necrotizing agents other than oleic acid and sodium 
oleate. It did occur, however, abundantly with hydro- 
lyzed rabbit fa t  and hydrolyzed olive oil. 

Similar results were obtained with rabbit, beef, cat, 
and human corneas and with rabbit, horse, or human 
serum. 



The f a t  formation occurred exclusively in  viable 
cells. Those close to  the site of oleic acid injection 
showed pycknotic degeneration but no sudanophilia. 
Although lipogenesis occurred equally in  all the native 
cells of the cornea, none was found in the invading 
polymorphonuclear cells and only moderate amounts 
in the macrophages. Comparative studies on nonocular 
tissue are now under investigation. 

results. I f  the logarithm of the dose is plotted as a. 
function of percentage dead for  that dose, the LD,, is 
seen to be about 6 mg/kg body weight. 

I t  has recently been reported that sarin is the most 
toxic of three known compounds of the nerve-gas type 
(3). The toxic dose f o r  man is estimated to be 0.7 to 
7.00 mg (3). F o r  a 70-kg man, this value would 
amount to  10 to 100 ~ g / k g  to kill. Rabbits given 40 

DAVTD r~g/kg of sarin intravenously stop breathing in about G. COGAN 
TOICHIROI<UWARARA10 sec (2) .  The blood pressure of anesthrtized cats, 
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Toxicity of Sarin in Bullfrogs 
The Chemical Corps has a continuing and necessary 

interest in studies concerned with the mechanism of 
action of "nerve gases," compounds that have a pow- 
erful anticholinesterase activity. A major par t  of the 
fund of knowledge concerning the fundamental physi- 
ology of nervous activity has been obtained through 
studies on poikilotherms, especially the frog. Conse- 
quently, data concerning the effect of anticholinester- 
ase drugs on cold-blooded animals are directly related 
to  Chemical Corps research. 

Sarin (isopropyl methyl phosphonofluoridate) is a 
powerful anticholinesterase drug (1).Details of its 
pharmacology and toxicology in the mouse, rat,  guinea 
pig, rabbit, cat, dog, sheep, goat, and monkey have 
been published by British investigators (2). This com- 
munication summarizes the toxicity of this compound 
for  the bullfrog, Rana  catesbeiana. 

Frogs, weighing 400 to 500 g each, were injected 
with the drug, dissolved in amphibian saline, into the 
dorsal lymph sac. Controls received similar injections 
of plain amphibian saline. The frogs were then put  
into glass aquariums kept a t  22OC and observed until 
death or f o r  3 days after injection. Table 1gives the 

Table 1. Illustrating the toxicity of sarin t o  bullfrogs. 

Dose
No. of frogs ( W / f  rag) 

Results 

No effect 

No effect 

No effect 


All alive and 

active 3 days later 


1dead 

1dead 

4 dead 

4 dead 


given 200 pg/kg of sarin intravenously, is rapidly 
depressed to about 30 mm Hg. At  such pressure the 
heart continues to beat effectively fo r  several minutes 
after respiration ceases (2).  

It is evident that the bullfrog is resistant to rela- 
tively large amounts of sarin given by injection. The 
only signs of poisoning noticed were observed in frogs 
given doses exceeding 1mg. Such animals were par- 
tially anesthetized. They showed no spontaneous move- 
ments and responded sluggishly to  tactile stimuli. The 
righting reflexes were present. After 24 hr  these signs 
disappeared, and the frogs seemed to be normal. No 
blood or tissue cholinesterase values were estimated. 

The explanation of the great resistance to, and sur- 
prising recovery from, sarin poisoning in bullfrogs is 
not certain. I n  mammals two key effects of such poi- 
soning are paralysis of external respiration and de- 
pression of circulation. I n  frogs such effects merely 
anesthetize the animals until detoxification takes 
place, I n  addition, the functional integrity of f rog 
nerves persists even a t  remarkably low cholinesterase 
levels (4) .  
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Morphologic Variation and Mode of Growth 
of Devonian Trepostomatous Bryozoa 

Ramose fossil Bryozoa rarely are  so situated in  en- 
closing sediments that colonies can be assembled and 
studied in detail. The Hamilton group of Middle 
Devonian age in New York State contains colonies of 
a t  least three genera. Several have been restored and 
thin-sections made throughout their length. 

The cortical, thick-walled portiofl of a colony (Fig. 
1 )  contains diaphragms and other structures used in 
the classifxation of the order. The stage of develop- 
ment of the cortical region a t  any one level within the 
colony can be expected to control structural varia- 
tions, a t  least of a quantitative nature. I n  the axial 
region of the colony the zooecia are  thin-walled and 
diaphragms and other structures are rare. 

Data commonly considered to be of value in dis- 


