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The findings with aureomycin are of corrsiderable prae- 
tical clinical interest. There is  undoubtedly a definite 
shortening of clotting time noted a t  the height of anti-
biotic therapy. While ordinarily nature provides a wide 
compensatory mechanism for  provention of thrombo-em-
boiic accidents, still the coagulatory apparatus may be 
considered as in a metastable state, so tha t  sudden physio- 
logical disturbances rr~ight precipitate thrombo-en~bolic 
accidents. Hence suitable prophylactic measures by use 
of anticoagulant drugs rnay be instituted. 
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Body Retention of Carbon 14 from 
Labeled Sodium Bicarbonatez 

Howard E. Skipper, Locke White, Jr., and Carl E. Bryan 

South~rn Research Institute, Birmingham, Alabama 

I n  uic,w of Ihe present wide usage of carbon 14 and 
the concern regalding possible radiation hazard involved, 
it is  belivved tlrat certain data obtained on this subject 
are worth rc~cording a t  this time. Bloom, Curtis, and 
RlcLAean(9) and irmstrong, Schnbert, and Lindenbaum 
(I) have previously published results indicating long term 
body retention of Cl4 from water soluble and insoluble 
carbonates. Iirurs aud I<nchanan (4) have reported 
some interesting results on the over-all metaboiisrn of 
carbon dioxide. 

Tlre present expthriments were designed to  obtain quan- 
titative data  on CL1O,fixation, from which average body 
radiation could be enlculated. Twelve mice were injected 
intrapcritoneally with a solution containing 2.5 mg of 
NaHCIWO, and a total activity of 18 pc. 'I'he expired 
CO, from all anirnals was collected over varying inter- 
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FIG. 1. Carbon 14 retention by rnicc injectetl wit11 
NaIIC1403. 

tissue, and fluid weights, and specific activities. These 
results are presented in Fig. I. If the amount of C l i  in 
the body and the average energy of radiation are kno~vn, 
it is simple to  convert such data to roentgen equivalent 
physical2 (the basis fo r  radiation tolerance calculations). 
With the assumption of even distribution, such calcula- 
tions have been pcrformed with regard to total body 
radiation and are presented in Table 1. To date we h a r e  

TABLE 1 

Dotly C" conlcnt 

(intcgr:ltetl) 


(r, of in- Total rep Aver:'g"
Periotl 	 daily ~ v j )

ILc 	 jectetl tiose perioti perioif 

0-60 ~n in  4 3 23 6 0 0250 

1-2 hr 1 1 2  (i2 0.0058 

2-4 1 00 5 6 0 0101 

4-6 0.92 5.12 0.0090 

6-1 2 0 86 4 77 0 0266 


12-24 0 54 2 93* 0 0338 
0-24 0 87 4 80 0.110 0 1101 

21 48 0.21 1 1 5  0 053 0 027 
1 7 (lays 0 1 8 1 00 0 1328 0 022 
7-14 0 07 0 41 0 0630 0 009 
2-4 ~veclis 0 03 0 10 0 0490 0 004 
4-1 2 0.02 0 1 X 0.1613 0.003 

vals, and two micr were sacrificed for  organ and tissue 
analysis a t  24 Iir, 48 br, 1 week, 2 weelrs, 4 weelrs, and - This valuc is an avcrxge of the 12-hr CI4 level obtained 
3 months. ?'he C'lj assays were carried out on pooled 
blood, spleen, liter, kidney, lung, brain, small intestine, 
muscle, slrin and hair, and bone samples. The procedures 
uscd in collecting expired CO, and excreta, oxidizing 
samples, and counting have recently been rcportcd (6). 
Ttrc percentage of the total activity retaincd a t  a given 
time was calculated by differcncc (100% -expired and 
excreted ( 3 4 )  for the first 24 h r ;  thc activity retaincd 
after longer periods was caleulatcd directly from organ, 

I This work was 'carried out for the Atomic Energy Com- 
mission Tinder a contract with the Office of Naval Iiesearch. 
Certain data reported herein were obtained in experiments 
carried out under w grant from the American Cancer Society 
on recommendation of the Committee on Growth, National 
Research Co~n~cil. 

by difference (100%- % explred) ant1 the 1 37% fount1 in 
the tissues a t  24 hr. 
Note. l 'ole~;~nce does lunit for a 24 hr exposure a >  9t.t br 
Clinton Laboratories - 0 1 1 ep 

observed no outstanding sclectivc accumulation of C14 

from a gross anatomical standpoint..? It was observed 
tha t  the rate of uptake and loss of C14 by the jejunum 
(a  rapidly proliferating tissue) was significantly grcatcr 

2 One reg or roentgen equivalent physical = 83 ergs/g of 
tissue. This dose is considered to produce no linown effects 
on man when exposed indefinitely. Factor of safety is prob- 
ably no more than 2 or 3 ( - 5 ) .  

3 The detailed results of these exlreriments, along with ce1'- 
tain calculations as to rate constants having to do with car- 
bon turnover, are being presented elsewhere. 
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than for other tissues studied. I t  is obviously ilcccssary 
to carry this search for specificity into the finer structures 
of cells, organs, and bone. 

When the difference in weight of a man and a mouse 
is taken into consideration, i t  is apparent from Table 1 
that the average over-all body radiation from bicarbonate 
C14 is apt to be lower than the tolerance level of 0.1 rep 
per day for man unless high doses are administered (of 
the order of 5 mc if a safety factor of 10 is assumed for 
species variation in the biological half-life of bicarbonate 
0 4 ) .  I t  is of course important to study the long term 
retention of C14 from insoluble carbonates and organic 
molecules which enter the metabolic pathways before be- 
ing degraded to carbon dioxide, prior to any final conclu- 
sions regarding hazard from 0 4 .  

Experiments designed to indicate the effects of low 
doses of NaHClrO, on the pattern of lculremia in a 
highly susceptible strain of mice are now under way in 
this laboratory. 

This report should not be construed to suggest a t  our 
present state of knowledge an increase in Brues' (3) 
tentative rr\axirnllrr\ retained dose for man of 30 pc of C14. 
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Action of the Venom of Bothrops 
Atrox on Fibrillogen 

B. Janszky 

l s s t i tu to  Pisheiros, S ~ OPaulo, Brasil 

I t  has been shown by Laki and Mommaerts ( 3 )  that 
the conversion of fibrinogen to fibrin takes place in two 
stages: first, thrombin brings about some change in the 
fibrinogcn molecules, which then polymerize to a clot. 
These authors have also shown that a solution contain- 
ing phosphate buffer, pH 5.1, fibrinogen and thrombin, 
docs not coagulate. Clotting occurs only after neutraliza- 
tion of the system with sccondary phosphate buffer. 
The longcr the thrombin and fibrinogcn are incubated a t  
the acid pII, tho shorter the clotting time becomcs. This 
shows that a primary reaction takes place even a t  pH 
5.1, and the polymerization of the primary product, the 
profibrin, into fibrin takes place only a t  a higher pH. 

The thrombin-like clotting action on blood and fibrino- 
gen of the venom of Bothrops atrox ( 3 )  has been com-
pared with thrombin under the same experimental con-
ditions as described by Laki and Mommaerts. I n  these 
experiments the fibrinogen solution was prepared accord- 
ing to the method of Laki ( 2 ) .  As clotting agents, 
thrombin of Parke and Davis Company, a saline Bothrops 
atrox solution in a dilution of 1:15,000, and a venom 

solution precipitated three times with acetone and heated 
a t  50" C for 20 min, were used. 

To aliquots of fibrinogcn solution brought to pH 5 
with phosphate buffer there was added thrombin, or the 
venom, or the acetone-precipitated venom solution. After 
various incubation times a part of the reaction mixtures 
was removed and neutralized with sccondary phosphate 
to pEI 7, and the clotting timc was measured. 

Fig. 1 illustrates the coagulation curves obtained by 
the three different solutions. I t  can be seen that venom 
transforms fibrinogen into profibrin faster than thrombin, 

INCUBATION TIME IN MINUTES 

Pic. I. The effect of ir1cnl)ation time or1 the clotting of 
rrnrutr:rlized fihrinogrn solutiorr hronght :rhont hg the action 
of thrombin, vmorn, and ~~rrtil~it:tl(vl \rrlom. 

but after a certain timc the cldtting time becomcs longer 
and longer, and finally the neutralized fibrinogen-venoin- 
buffer system does not clot a t  all. Addition of thrombin 
to such neutralized solutions does not bring about co:~gr~- 
lation, but if fibrinogen is added, clotting takes place. 
This shows that the reversal of the venom curve i b  

caused by the disappearance of reactive fibrinogen, prc- 
sumably due to fibrinolysin present in the venom. 111 

the case of acetone-precipitated venom, the reaction is 
similarly fast, but the clotting timc, having reached its 
lowest value, remains a t  this level. 

These experiments with acetone-precipitated and heated 
\enom solutions show that precipitation and heating 
eliminates, or a t  least reduces, the fibrinolytic action of 
venom, and that the clotting action of venom is not only 
due to its proteolytic activity but to some thrombin-lilre 
enzyme. Further details of this work will appear else 
where. 

References 

1. EAGLE,I-I. J .  e m .  Med., 1937, 65, 613. 
2. LAKI,I<. Atud. Ins t .  med. Chew&., 194:1, 2, 27. 
3. 	 LAICK,K. arrd RloMnlAElt~8, W. F. 11. M. Nature, Lonil., 

3945,156,664. 


