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and the phosphate is precipitctted irt eilu as tile lead 
salt. The material thus fixed and largely dehydrated 
is then imbedded in paraffin wax using tertiary butyl 
dcohol* aa a solvent and aectioned in the normal 
way. Radioautographs are then made by the method 
of Pelcl. 
Since it is neceseesy to keep the concentration of 

traaer below a level a t  which radiation damage is 
likely to occ&, thin fine-grain emulsions such as 
thet described by Ber~imana and Stevens* are usually 
too  OW. A faster Kodak experimental radioauto- 
graphic atzipping emulsion has therefore been used. 
On aocount of ita thicknw, this emuleion gives 
poorer reeolution, but pointa of accumulation of tracer 
approximately 15p apart can be dietingukhed one 
from another. 

Radmutcgnph showlng distribution of mdkmctlve p h a p h m  
iu the stem apes of a young barley plant 

The reaulte 80 far obteineble by thia method are 
illustm&ed by the accompanying radioautograph of 
the stem apex of a young barley plant in longitudinal 
section. The motion wae 16 thick, and the expoeure 
time eighteen days. Concentration of phoephorue 
occura especially in the 8 p i d  mezietam (a), the leaf 
primordia (b), the basea of the younger leaf -aheethe 
(c) and the initial of an adventitious root (13). Parte 
of the vaacular tiaaue a180 ahow some accumulation. 
For the aake of clasity in reproduction, the radio- 
autograph waa removed from the d o n  before it 
waa photographed. The moat convenient method for 
locating the site of accumulation of the tracer is, 
however, to examine the radioautograph and motion 
in contact. Since it is difficult to & tisauea in 
contact with emuhiom, the phaae-contrast micro- 
mope is uaeful for this purpoae. 

graphic techniquea will be published elsewhere. 
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Regression of a Radioactive Mercurial 
Diuretic from the Plasma of .Man 

D m o  the study of the mechanism of chronic 
congestive heart failure and other oedematous ah, 
it became more evident thst there is need for a 
better mderetending of the Phammmdynaxnia of 
memurial diuretics. Investigations have been ma 
out with the uae of radioactive mercury in corpora^ 
in a mercurial diuretic, ‘Mercuhydrin’ (godium d t  
of methoxyoxhercuripropyhccinylurea with 
phylline, prepad in th ia laboratory by Meeere. H. 
Krahnke, E. Sprengler and D. Keeetner through the 
courteey of Dr. H. L. Daid  of W i d e  Labomhnm, 
Milwadme, Wieconsin, with the uae of men?urg. 
203-206 from the A.E.C. Oak Ridge Operatiom), in 
order to obeerve for a period of 1W180 min. the 
concentration-time courae of the ieotope in the plsema 
of man after intmvenous injection. 

Fifteen aubjecta were studied. 2 C.C. of law4 
mercurirrl diuretic waa injected into the antecubitel 
vein of one arm of the aubjecte over a period of about 
20 aec., and blood ~emples were drawn rapidly from 
the antacubital vein of the c o n t r a I a d  side. !&e 
interval between collection of blood samples ~ 8 8  
4-8 aec. for the first two or three mbutm, theremftm 
increasing aa the erperiment progreeeed. After the 
blood waa centrifuged, 0.3 C.C. of BBRIII~ was pleoea 
upon a filter paper diak, allowed to dry and cemated 
to a metal diak for counting. Meeeuresnente of d o .  
activity were recorded ita counte per minute per 
cubic cantimetre of fluid, and were corrected to 
vduea corresponding to an injected activity of 
1o,~,ooO counta per minute of radioactive mennny. 

The @on-cur~ee observed in all mhjeots were 
similar. The accompanying graph, the oompoeite 
regremion curve of all fiftaen aubjeota, is snalpsed 

The regreeaion-ratm contributing to the  on- 
cantretion-time courae of radioactive marc~ry  in the 
p h 8  of man are not aimple phenomerm; rather 
they am probably the expreaaion of many &dt- 
aneously occurring physico-chanicd proceeees. The 
moat rapid regreaaion-rate is brought about largely 

‘cal mixing of the trscer in the pleama by - 
dong with aome extremely rapidly Oocurring bio- 
logical evente. The BBcond regremion-rate probsbly 
erpreeeeethefilliugofthepotentialmmmryapeoem 
and the &vation of ‘pottmtihl turnover ptbttdVn0’ 
Tor mercury, including diffimion end C h W  re- 
actions, which did not actually ex& tmtd a reletive]y 

graphically into three exponential rate8 of regremion. 
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Minutm 
The m a n  obmved plurmr mnwnhtion-time curve of radio- 
mercury for 16 subJectd who receiwd'Memhydrin' intr8venousls. 
This Elwe ir inrly8ed graphically into ita three exponential 
mgm8lon-ntea. Tbe sum of the three individunl daughter curves 
at any time repmsenta the total mncentratlon of Ddiomercw 
in the pkmu at that time expressed by the gonad equation, 

large quantity (78 mgm.) of the element waa ad- 
ministered. The third regression-rate is most likely 
primarily 8 reflexion of the elimination of the mercury 
from the body, principally urinary. This is supported 
by the fact that urinary excretion of radiomercury 
accounts for practically all this element lost from the 
plasma after 40 min. or 80 from the time of injection. 

This analysis of the regreusion of memury from 
the plasma of man is undoubtedly an ovar-eimplifics- 
tion of -multiple complex phenomena; but it serves 
aa a h i s  for an understanding of other data de- 
pendent upon the concentration of mkury in the 
pleama. A more detailed discuseion of the con- 
centration-time c o r n  of radioactive mercury inw- 
porated into a mercurial diuretic will apperv 
elsewhere. 
This invmtigation waa aided by grants from the 

Life Insunrnce Medical Fkaearch Fund, a War De- 
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Significance of the Enzymic Degradation of 
Cotymase in Living Organisms 

REASON for the exietenCe of a very potent enzyme 
system degrading cozgmeee in brain' end in certain 
other cells end timuma hae been obscure, as intact 
cozymeee is BO important to their n o d  functioning. 
The rate of breakdown by ground brain is of the 
order of 1 pol./mgm. dry weightlhr.1, wherees the 
rate of reepiration by the intact tissue is about 0.6 
lmol./mgm. dry weight/hr. Brain preparations split 
the cozynase molecule between the pyridine-N and 
r i b ' .  The d t s  in Table 1 now show that the 
degrading enzyme can serve cellular economy in the 

U R E  64 I 
Table 1. Substrube dpCCiIiCilg of the enzyme-dcprading wzynlnse 
Potential substrate (5  X IO-' Y)  Relatire mtr of depraclntion 

Cozvnnw 1 no 
Dlhydrocorymlase < u.5 
Coenz>me I1 65430 
Dihydrocoenzsme 11 < 0.5 
Cozymnse with 
Dihyhoenzyme 11} 

following ways : (1) By decreasing the quantity of 
specifically the oxidized form of either coenzjmes I or 
II in coenzyme-dihgdrocoyme mixtures, their 
oxidation-reduction potentials can be expected to be 
lowered, and we have found this to be the cam 
experimentally. (2) This can be expected to affect 
secondarily the many enzymes sensitive to changes 
in EH. (3) The degrading enzyme will compete with 
dehydrogenasee for the oxidued forms of the 
coenzymes. and in mixtures of dehydrogenaeee 
favour the action of thoee of greateat affinity for the 
coenzymes. (4) Equilibria et certain dehydrogenases 
can be expected to be modified by the additional 
presence of an enzyme which removen one com- 
ponent from the syetem of four which are typically 
involved. Thus the formation of f3-hydroxybutyric 
acid would be expected to be favoured in the 
f3 -hydroxybutyric-aeetmuxtate syhm.  

Them effects can be expected to influence the 
courae of major reactions in moat living syetems in 
which the cozymese-degrading enzyme exists. In 
egreement with this, considerable chengee in carbo- 
hydrate metabolism of brain dice6 have been found' 
to follow inhibition of thi~ d o n  by nicotinemide4, 
nicotine, 6(4)-3'-pyridylglyoxalinea or phenoerrfre- 
nine'. The disturhcea have included in- (up 
to ten-fold) in the rates of aerobic or anaerobic 
glycolysis. P h e n o d h u n  . e wes previody known to 
inhibit the Pasteur effect in '. tieeues 
including brain', and some actions of nicotine' can 
be interpreted eimilarly. The epeaifioity of action of 
these inhibitors is d i e c u a s e d  elsewhere'. This evidence 
for the action of the clegrading enzyme in normal 
tissues impliea the exietence elso of active prooesses 
for reayntheeie of the coenzymee'. The evidence of 
Judah and WillinmR-Ashrpan@. that linkege between 
oxidation and phosphorylation in t k u e  homogemtea 
is inhibited by cgncentrstiom of phenodranin e 
comparable with thaw of the mt eXperimante, 
suggests that the degrading enzyme functions in 
aerobic phoephoryhtion. Ita inhibition, leaving more 
inorganic phosphate and cozymese avahble for 
glycolysis than would otherwise be the caae, would 
thue disturb the Pasteur effect. 

Effects of the enzyme from the central nervoue 
syetem on redox potentials can be very easily demon- 
strated by experiments of the typ illuatrcrted in 
Table 2. In this, dibydroCozJmLeee t0 lW,M WBB 
added in Thunberg tubes to solutione containing the 
.dyes of Table 2 in phoaphete, pH 0t6, with 8 1/30 
dilution of a heart extract' ; . half the tubm wntahmd 
a preparation of the c o z y n u w + d e  enzyme 
from beef epinal cord (1.2 mgm. drg weightltnbe, 
capable of de@@ 3 p o l .  cozymeeelhr.). The 
enzyme had no effect on reduction of the positive 
methylene blue, but c a d  much pt8r  duction 
of the two negative dyea. 
Table 2. Elsata of aorp.mue.deondi~ On th0-d- d 

reduction of dyed by dibdroc4qmue 

W-108, 

P e m e ~ n d u o e a  - 
without with 
enzyme enayme 

DY- 

Methylene blue 
Neotnl red 
Benzyl violoeen 

>97 >u7 
zo e6 

< 3  a 
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