
.Sujilmrry. Alouse h i n s  infected with the F A  strain of Tlieiler's 
iiioiistf erice~~lialoiiiyelitis virus have lieen diluted ten million times so 
that tlie,solutions were no longer infective. By means of pervapora- 
tion it lias ke i i  possible to conceiitrate 4000 cc saniples of such in- 
active soltitioiis into volumes o f  -I0 to (90 cc. I he virus presetit in 
the per\-al)orated solutions has I~een further coiiceiitrated by sedi- 
iiientatioii in the ultracentrifuge into active fractions less than 1 cc 
in v( )Ititiie. 
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Identification of Amines in Anaerobic Kidney Extracts. 

~ ' I C T O R  A. I)KILI.. ( Introduced by \i-. W. Swingle. 'I 
From the Sectioit of PliysioZog?(, Biological Laboratory, Princeton Uniueruity, 

Princeton, XJ. 

I n  recent studies on the forniatioii of pressor amines by the kitlney, 
Holz mid Heisel' ' found that under anaerobic coiiditions, reiial ex- 
tracts could traiisforni 1-tyrosine arid 1-cliliydrorrypheiiq.lalaiiine 
( I-dopa into their corresponding amities. Eirig and Zucker2 re- 
ported that the c1ecarl)osylating eiizynies in the kidney are specific 
for certain aniino acids and that species differciiccs exist. It was a h  
fouiicl that the perfusion o f  kidneys with I-clop. uiicler coiiditioiis of 
osygt.11 lack, would result in the fortnatioii of a pressor substance, 
presutiialdy liydrosytyraniine.' Victor, Steiner atid Weeks' pre- 
pared ati anaerohic estract of ldiieyvs that liad marked pressor activ- 
ity. Scliroeder aiitl ,Wanis" fouiid that tyrosinase would reduce the 
blood pressure of liypertensive dogs and rats. and would also almlisli 
the 1)ressor activity o f  i'ictor's extract. suggesting that the pressor 
activity of extract was clue to amiiies. In view of this work it is of 
interest to deterniiiie the presence o f  aiiiines in the extract o f  lrictoi-, 
Steiner aiid Weeks, and to identify the aniines if possible. 

Extracts of ground hog kidneys were prepared ac- J~c*tliod.s. 
1 IIo1z, P., Kli?~.  Woe-k., 1937, 16, 1561. 
2 Holz, P., and Heisc, R., Arch. Eap. Pnth. irncl Pharm., 1939, 191, 87. 
:: Eing, R. J.: and Zucker, M. B., PKOC. SOC.  EXP. BIOL. AND MED., 1941, 48, 343. 
4 Cing. R. J., Am. b. Physiol., 1941, I-=, 49i. 
*: Victor, J., Steiner, A., and M7eeks, D. M., PBOC. SOP. EXP. BXOL. AND MED., 

0 Scliroeder, H. A.: and Adnms, M. H., J .  Esp. Med., 1941, 73, 531. 
1939, 42, 767. 



coi-ding to the iiiethod o f  \'ictc )r, Stc-iiier aiitl IVeeks," being incubated 
under nitrogen at 37 - C  foi- 48 hours. Five kilograms of kidney 
were used in the preparation of each extract, hut only 1 liter of Krebs 
bicarbonate buffer per kilograni o f  kidney was used in order to keep 
the final volume low. The extract was then treated according to the 
method of I3arge.r and Walpole.' as follows : ,After incubation the 
extract was heated t o  100°C with HCl to coagulate the proteins. The 
material was filtered by gi-avity and tlie filtrate evaporated to a 
thick syriip, n-hich was then extracted with acetone, in which the 
li~~rocliloi-idts o f  the ami1ic.s are soluble. After filtration the 
acetoiie ~ v a s  c\-apoi-;itd :tiit1 the 1-cniaining liquid mixed with cliloro- 
f o ~ - n i ,  a11y ills( )liil)lc iiiatcri:tl 1)ciiig tiiscartlcti. The cliloroform soh-  
t i o i i  1v:ts tlic.11 cstractecl \\.it11 clilutc I I C . 1 .  Four cc of tlie HCl extract 
( c.cliiiv:tleiit t o  10 g of  oi-ig.iii;iI ki(1iicJ- ) 1ve1-c neutralized and injected 
i 11 t I-a \-em )ti s 1)- i i i  t ( aii us t 11 C' t i ZC'( 1 )gs. The 1)loocl pressure-. rose an 
ai-ei-age o f  100 iiini  o f  1 ig i i i  3 minutes. 

The acid solutioii o f  t h y  l~ascs ivas-then niade alkaline with NaOH, 
extracted .j times \vith ether, aiiti the ether solution dried with sodium 
sulphate. .\ soliitioii o f  os;tlic acid iii h-!- ether w-as then added to 
the ether extract o f  tlic 1);ts~'s ; t i i t 1  a. 1)recil)itate u-as obtained. The 
osalatr jvliicli 1wecil)itatctl \v:ts rciiiove(I and crystallized from alcohol- 
acetone. -\ ftcr rc-cr!-stalliz;itit 111 the osalate melted, with some de- 
composition. at 16.5 'C. I t  g;tvc' a negative xanthroproteic and Millon 
test. Bai-g-ei- aiitl IIrall)oIc' ic mi i (1  the osalate of  isoaniplaniiiie to 
nir-lt at 166 ('. Tlic i1-C.c ; t i i i i i i ~ '  \\-as o1)tainetl aiirl converted to the 
~ i ! ~ ( l i - o I ) i - ( ~ ~ i ~ i ( l ~  \\.Iiicli nlcltc(l ;tt 226 C'. The ainine was. therefore. 
i s( )a 11 i y 1 aiii i i i c . 

--lfter the ethei- extractioii al)ove, tlie .sol,titioii was made Si3 to 
SaOH ant1 extracted 4 times with amyl alcoliol. The aniyl alcohol 
extracts \c-ere treated accoi-cling to Bargei- and IValpole's procedure' 
i n  aii effort to ohtain ~ ) l i e i i~ l e t l i~ l~ i i i i i i e .  The final esti-act coiitaiiied 
pi-cssoi- activitJ-, prol)a1,1!- ~ ~ l i c i i ~ ~ l ~ t l i ~ l a i i i i i i ~ ,  wliicli was not positively 
identified. l 'hc solutioii ga\-c ;1 negative Milloii test. slioiviiig the 
a1)sence of ~ ~ - l i ~ - t l i - o ~ ~ ~ ~ h e ~ i ~ l e t l i ~ l a m i i i ~ .  

The N/2 Xa-aOIi solution was then neutralized and made slightly 
alkaline u.itli sodium carlmiate. aiitl again extracted with aiiiyl alco- 
hol. The aniyl alcohol \\as i -c i i io~ed  ~intlc-i- vactiuiii and after re- 
crj-stallizatioii a s  the li~~tli-ocliIoi-itle tlie material melted at 268°C. 
Johnson aiitl I>ascliavskys give 269.5-27O'C as the nielting- point of 
their tyraiiiiiie liydi-ochloritlc atid Earger!' reports 268" C. The solu- 
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tioii  gave a strong 3Iillori reaction. The base was benzoylated (Shot- 
ten- I ;aLiiiian process ) and a beiizoyl derivative obtained which melted 
at 16s C after recrystallization from alcohol-water: This is the nielt- 
ing point of d i l ~ i i z o y l - p - h y c l r ~ ~ ~ ~ ~ ~ l i ~ i i ~ l e t I i ~ l a n ~ i ~ ~ e  and identifies the 
prcssor inaterial as tyraniine ( ~~-li~-~lroxyplienylethylaniiiie) . 

Victor. Steiner. aiicl Jlieeks” pointed out that the 
1)ressor material in their extract would pass through a collodion mem- 
brane, and would withstand 20 minutes of boiling. They also raised 
the question whether or not the active substance was a pressor amine. 
The analyses reported in this paper show the presence of isoamylamine 
aiid tyramine, with the probable presence of some phenylethylamine 
in the extracts. T ~ L I S  anaerobic kidney extracts contain pressor 
amiiies whereas under aerobic conditions no pressor amines are 
produced.” , iny  aniines present under aerobic conditions are prob- 
ably osiclizecl by aniiiio-oxitlases.“’ This suggests that aniines may 
be fornied in the kidneys of dogs reticlered hypertensive by the Gold- 
hlatt claiiip. It has been observed that the release of a renal ischemia 
after % to 24 hours will ppduce  a rise in blood and 
Bing a i d  Zucker14 have proclucetl acute renal hyperteiision by in- 
jecting 1-dopa into the ischemic liidiiey of the cat. It is also of in- 
terest that tyrosiiiase will inactivate aiigiotonin under certain coiidi- 
t ions. 

S i m n i a r y .  The pressor effects of anaerobic kidney extracts pre- 
pared according to the method of ITictor, Steiner, and IVeeks are 
probably clue to presso: aniines. Tyraiiiine and isoamylamine have 
been identified in the extracts and the probahle presence of pheiiyl- 
ethylanline has been shown. 
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