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not demonstrated to possess any antientero- 
viral substances. 

Two beneficial characteristics of albumin 
were evident during its use in applied, or diag- 
nostic, virology. First, the tendency toward 
earlier appearance of cytopathic changes ob- 
served when EAS was used, as compared with 
M150, may well be attributable to the rela- 
tively high pH (about 8.5) which character- 
izes EA and which the latter imparts to EAS. 
That acid reaction in tissue culture medium 
exerted an adverse effect on cytopathogenicity 
of certain viruses (“pH effect”) and that this 
could be overcome by neutralization of the 
acid was pointed out by Barron and Karzon 
( 5 ) .  Secondly, the antibacterial factor in EA 
is a particular advantage since bacterial con- 
taminan ts occasionally escape preliminary 
centrifugation and antibiotics to which fecal 
specimens are subjected. I t  was obvious that 
the EAS medium was able a t  least to suppress 
multiplication of 2 bacterial agents in isola- 
tion cultures, as described, although 2 com- 
monly used antibiotics were unable to do so. 
The active agent in albumin may be lysozyme 

Ability of EAS to serve as substitute for 
( 6 )  - 
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calf serum-balanced salt solution in agar over- 
lay used for plaque formation was advan- 
tageous; so also was survival of its attributes 
following lyoiphilization and reconstitution. 

Summary.  Albumin from domestic hen’s 
egg can be simply adapted for use as tissue 
culture medium for certain purposes. Com- 
bined with physiological saline i t  supports 
outgrowth of secondary cultures of monkey 
and rabbit kidney cells; it  also sustains grown 
out cultures of fresh tissue and established 
cell lines for 2 weeks. Albumin possesses 
antibacterial properties, but no demonstrable 
Lintienteroviral activity. I t  can be lyophilized 
and reconstituted without loss of attributes. 
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Product I in Rabbits.* (‘25888) 

THEODORE H. SPAET A N D  JOSE CINTRON 
Dept. o f  Heniatology, Montffiore Hospital, N .  Y .  Ci t y  

The hypothesis has been proposed that 
blood fluidity is preserved in vivo largely by 
cellular clearance of clotting intermediates 
(1). Data are reported which suggest that 
blood thromboplastin is removed from circu- 
lation by reticulo-endothelial cells( 2 ) .  In the 
present study evidence is presented indicating 
that coagulation intermediate product I, a 
precursor of blood thromboplastin (3) ,  disap- 
pears from blood of intact rabbits more rap- 
idly than could be explained by actioln of cir- 
culating anticoagulants. 

* Study supported by grants from Nat. Heart Inst., 
NIH. 

Materials and methods. Experimental ani- 
mals were male New Zealand rabbits weigh- 
ing about 3 kg. Blood for preparation of 
product I was collected into uncoated glass 
tubes from central artery of ear. Plasma was 
obtained from blood collected into 1JlOth vol- 
ume of 3.8% sodium citrate, and aliquots 
were adsorbed with Al(0H)R as described by 
Pool and Robinson (4).  Serum was prepared 
from blood incubated 1 hour after clotting a t  
37°C. Crude “cephalin” was made from hu- 
man brain by method oif Bell and Alton( 5 ) .  
Product I was prepared by mixing equal vol- 
umes of 0.025 M CaC12, undiluted serum, and 
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PIG. 1. Plastic tube clotting tiines following intrav. product I. 
J’TG. 2. I n  v i f r o  inactivation of product I. (A) Diluted with 9 vol of plasma. (B) Diluted 

Control is recalcified clotting time plasma with optimal with 4 vol of plasma. (C) Unililutecl. 
cephalin. 

undiluted adsorbed plasma. This mixture was 
incubated a t  37°C until full activity had de- 
veloped and stabilized for a t  least 5 minutes. 
Product I activity was estimated by adding 
0.1 cc of mixture to 0.1 cc of 0.025 M CaC12. 
To  this was then added 0.1 cc of unadsorbed 
substrate plasma enriched with optimal con- 
centration of cephalin, and clotting time de- 
termined. Optimal product I activity de- 
veloped in about 10-15 minutes, causing sub- 
strate plasma to clot in 7-10 seconds. Times 
obtained with cephalin-free substrate plasma 
were 40 seconds or longer. Product I gener- 
ating mixture clotted in abolut 7-101 minutes, 
and this clot was removed. Plastic tube clot- 
ting times were accomplished on blood drawn 
from right ventricle catheterized via right 
jugular vein as previously described ( 6)  . The 
effect of intravenous product I on coagulation 
time of rabbits was determined as follows: 20 
cc of product I were given into marginal vein 
of left ear in about one minute. Clotting times 
were obtained before infusion, during admin- 
istration of final few cc, and a t  intervals after 
completion of injection as indicated below. 
Additional blood was obtained through tubing 
for further clotting studies prior to injection 
and upon completion of experiment. In  vitro 
inactivation of product I was estimated by 

diluting this reagent with various volumes of 
untreated plasma as indicated below. These 
mixtures were incubated a t  37°C and aliquots 
repeatedly tested for product I activity as 
described above. 

Results. The effect of intravenous product 
I on plastic tube clotting times in rabbits is 
shown in Fig. 1. There is striking accelera- 
tion of clotting during infusion, but this “hy- 
percoagulable” state is rapidly reversed. 
Within 5-10 minutes after colmpletion of in- 
fusion, the original clotting time is almost 
completely restored. Rapid administration of 
these large volumes of highly potent coagu- 
lant failed to cause detectable changes in pro- 
thrombin time, fibrinogen or thromboplastin 
generation, and reduction of platelets was 
modest: no in vivo defibrination was evident 
(Table I) .  

In  vitro dilution of product I with plasma, 
TAELE: I. Coagulation Changes Pollowing Procluc t 

I Infusion (Mean Values). 

Before After 

Protlirombin (Quick) (see.) 8.3 8.8 
” (Ware & Stragnell) (see.) 25 27 

F’ibriiiogen (mg/100 cc) 240 225 
Throniboplastin generation test (sub- 8 8 

strate time in see. a t  4 niin. incu- 
bation) 
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comparable to that achieved in vivo, was fol- 
lowed by considerably less product I inacti- 
vation (Fig. 2 ) .  Loss of product I activity 
was slow, and even after 30 minutes consid- 
erable activity remained. These findings are 
in conformity with relative stability of prod- 
uct I reported by others( 7) .  

Discussion. Formation of blood thrombo- 
plastin is evidently a multi-step reaction. Al- 
though the term “product I” is not entirely 
apt, and its nature is poorly defined, this in- 
termediate can be partially characterized. Its 
formation depends upon previous activation 
of a plasma “contact factor” (Hageman fac- 
tor) and presence of at  least antihemophilic 
factor, Stuart factor, plasma thromboplastin 
component and Ca+-(7). Product I subse- 
quently reacts with phosphatide and factor 
V to form blood thromboplastin( 8 ) .  Unpub- 
lished studies by Dr. H .  Horowitz of this 
laboratory indicate that reactions leading to 
formation of product I are slow, but that 
product I reacts with phosphatide and factor 
V almost instantaneously to form blood 
thromboplastin. The slow in vitro inactiva- 
tion of product I here demonstrated is inade- 
quate to account for the rapid restoration of 
plastic tube clotting time and it may be pre- 
sumed that its removal from circulation of ex- 
perimental animals represents a process in- 
volving clearance during passage through 
various organs. Although it appears unlikely 
that product I rapidly equilibrates with the 
entire extracellular fluid space, even this de- 
gree of dilution would not account for the loss 
of in vivo activity. The present data are not 

sufficient to suggest which cells or organs are 
responsible for product I clearance. In pre- 
vious studies ( 1) intravenous administration 
of product I was not followed by increase in 
circulating anticoagulants. It therefore seems 
likely that product I is removed rather than 
neutralized. Rapid removal of product I from 
circulating blood appears an important com- 
ponent of hemostatic homeostasis, since its 
prolonged presence would lead to generalized 
clotting. 

Removal of blood coagulation 
product I was studied in rabbits. Intrave- 
nous injection olf this reagent markedly short- 
ened plastic tube clotting time, but restora- 
tion to normal occurred in a few minutes. 
There was no evidence of defibrination. Mixed 
with plasma in vitro, product I was inacti- 
vated slowly. I t  is suggested that product I 
is removed from the circulation as blood 
passes through various organs. 

Sunzmary . 
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Experimental Epilepsy in the Mouse.* (25889) 

LENORE AT. KOPELOFF (Introduced by Warren M. Sperry) 
Dept. o f  Bacteriology, N .  Y .  State Psychiatric Inst., N .  Y .  City 

Previous studies demonstrated that a tain pure metals implanted as pellets(3) or 
chronic epileptic state may be induced in the powders have also shown epileptogenic prop- 
monkey (Macaca mulatta) by topical or in- erties. Features of monkey epilepsy include 
tracerebra1 application of alumina cream to spontaneous and induced clinical seizures, 
precentral motor cortex( 1 ,2 ) .  Recently, cer- lowered thresholds to convulsant drugs(4,5), 

* Aided in part by Grant from NINDB, USPHS, characteristic electroencephalographic abnor- 


