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The role of the kidney factor in hypertonf-:, disease has not been definitively cleared up. In the working 
out of this problem, naturally, interest attaches to the investigation of the renin content in the kidneys in hyper- 
sonic disease. 

I n  the literature there are only a small nJmber of articles on this question, and the work described in them 
dates from before the discovery of the enzymatic  process between renin and hypertensinogen. 

Our object was t o  determine the renin content in the kidneys cf perso~t who had died of hypersonic die~at~ 
(in the various forms of this disease) and also in the kidneys of rabbits eith experimentaI eoaretation hypertonia 
and cholest erolatheroselerosis. 

M E T H O D S  

In order to obtain extracts of renin from the kidne2ts of patients who had died of hypertoulc disease we 
worked immediately after autopsy. For comparison we a~o determined the re nin in the kidneys of patients who 
had died from various traumas. 

Ttle kidneys of rabbits with experimental coarctation of the aorta and cholesterol atherosclerosis were taken 
soon after the animal was killed. The kidneys cff healthy rabbits were used as a control. 

To obtain preparations of reain the cortex of the kidneys, dried with alcol~ol and ether, was extracted with 
& ~ solution of sodium chloride. 

We judged the  amount of renin in the extracts obtained, and thus in file kidneys, from the blood-preside 
reaction in dogs in an acute experiment in which we injected the renin prefkarations and injected hypertentia 
obtained after the incubation of renin with hypertensinogen at a temperature of 37 ~ for 15 minutes, followed by 
precipitation of the proteins with a volume of alcohol four times as large. The hypertensinogen was prepared 
from normal horse serum by fractional precipitation of the globulins with ammonium sulfate. Hypertensln hat a 
certain advantage over renln: the presence of a smaller amount of renin c,m be detected by using it than I t / the  
direct injection of the same enzyme into the animal.  

The acute experiment was performed on dogs weighing 5 to 15 kg urater morphine-barbamLl ~ narcosis. 

*Barbamll -- amytal - translator. 
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The cxtr.~t'ts wcrc ltljer Ibc j~q',vlar or ft.morai vein, The p t ~ l , r e  in the artery was ret'orded ~ i  a kymo-  

g r a i l  

hi tl~c lirst part of the work (ff dclcrlulilin~, the rctli~ ill t|le kidneys of perso~ls who had died from bypen~le 
dis~';~r we always ltlit,~-~ed lm,~ a d~,- an ;t~i~*~m~ of rcnitn prcp;~ratton r162 to 2 g of kidney tLmue. 

I~ the work ~it]l d~c rabbtL~ we w~re able to j~ld!,e the amounr of renin by rite react ion of the blc~',d press~e  
after iujc,'ti~n~ of rite dr wilh hyl~.r~ensin~ 

The experiments were arranged as follows. On the same day extract  of renln was prepared f~om the kidneys 
of a healthy and an experimental  rabbit.  The content of renin in the preparar iom was deleing|ned from fl~elr 
ability to form hypcrtcnsin oo incubation wifll hypertensinogcn. In arder r~ obtain the most exact  re~altt wa 
looked for dle optin~utn ratit~ of cor~centration of the enzyme a~ld c,f the subs~ate obtained from each pair  of 
kidneys examined,  attd this permitted us to judge the amount of renln in ~ e  kioneys of the heal thy and the sick 
rabbit. The hypertcnsin obtalt~cd hi the incubat i~l  of renin from the kidneys of the heal thy and file sick rabbit  
~as tc,-ted o~ the same dog. 

R E S U L T S  

We investigated the renin content in the kid:rays of 4 groups of person, ~,~o had died.  The first group con-  
sisted ~f 14 persons ranging in age fl:om 18 to 57 who had died of various injuries.  A period of 12 to ~5 hours 
elapsed between death and autopsy. The rise of blood pressure in dogs on in jec t ion  of the extract  froru the kidneys 
of these patients in an acute experiment did not exceed 15 ram, 

The second group consisted of 7 patients with hypertonic disease with a mal ignant  course and of  4 with 
symptomatic mal ignam hypertonia, a total  of 11 persons, ranging ~a age from 29 to 51. Al l  these patients died 
with symptoms of kidney insufficier~cy (uremia).  A period of 5 to 30 hours elapsed from death to autopsy. Whet, 
the extracts from kidneys of these patients were injected into dogs the rise in blood pressure varied from 20 to 
80 ram. The renin content in the blood of "/persons was investigal:ed while they were a l ive ,  but i t  was de tec ted  
in only four [11. 

In the third group were 25 patients with hypertonic disease with a usual course, ranging in age from 22 to 
69, including 13 wiuh a predominact heart  affection. Tke t ime elapsing from death to autopsy was 3 to 30 hours, 
The rise in blood pressure in dogs on injection of the extracts from ",he kidneys of patients with a predominant  
heart infection did nnt ecceed !0 ram. When dogs were injected with ext rac t  from the kidneys from ~ r e ma in -  
ing patients of this group the maximum rise in their blood pressure was 20 mtm Pronounced sclerosis r the 
kidney~ was detected on a~topsy in 11 patients of this group. 
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Rise in blo~xt pressure in dogs on inject ion of extract  from kidneys 
or persons ,r had died from hyperronic disease, I) Patients who 
died of various injuries: II) Persons who t i ed  from mal ignant  hypex- 
tonia. III) Patients with hypertonic disea2e with ~ a a l  course (a - 
with predo ninant heart  affection); IV) P Ltien~ with chronic 
nephritis. 
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The fourth grbt~p vonsisted of 6 patients with chronic ncrglritls, aged 25 to 52: a period of 3 r.~ 30 hour/ 
elapsed from death to ~t~tr On the lnjectt~m ,ff exuac t  from tile Mdneys of these patients the bl~:~:ad pressure 
rose ,5-20 |liltl. 

From the data adduced (see figure) It follows that the greatest rise In blood pre.~sure in the d c ~  was observed 
with the injection of preparations of reuin isolated from f ie  kidneys of the pat len~ with hypersonic ~ e a s e  taking 
a malignant  course. Extracts from tile kidneys of perso:ls who had died of injuries evoked a slight Hse in the 
blood pressure, a fact that indicated that the renln content in the kidneys of these Individuals was n ~  high. An 
even smal ler  rise In the bloL~l pressure was observed In the case of hypersonic disease with predomir.aat  heart  
affection. 

Since the t ime elapsing from death to autopsy varied with different individuals in c u r  ~nvestigri~Onl, we 
conducted experiments to determine the Influence of postmortem autolysis on the renln cc~atent, 

In the e x p e r l m e : ~  of the first series a preparation of renln was obtained from part of a kidney ~'~ a freshly 
ki l led dog and the amct~at of amino groups In this tissue was determined.  The remaining part d ~ r  kidney 
was kept at a temperature of 10 to 18" for 2-48 hours. At fixed t ime intervals the amount of tenth a.~d of amino 
groups was determined in this tissue (the former b io logica l ly  and the la t ter  by Pope and Stevens" m e ~ : ~ ) .  The 
amount oramtnogroups  tn ~ e  kidney increased with the passage of t ime,  indlcatfcg autolysis of ~ e  kidney tissue 
under the indicated conditions. The amount of renin, however, either decreased slightly or remat r=~ comtant  
(Table  1) .  

In the experiments  of the second series <me kidney was taken from a freshly ki l led dog and a ~e~ara t ton  o~ 
renln was made from i t .  The dog's  body was kept  at  a temperature of 8-10". After 12 or 18 ho~t,  ~ second 
kidney was removed,  arid a preparation of renln was made from It also. No differences were noted t a  the amount 
of pressor substance in the two kidneys.  

T A B L E  1 

Influence of Autolysis of Kidney Tissue on Its Content of Renln and Amino Groul~ 

T i m e  o f  examlnat lo~ of kidney 
tissue (af ter  death of animallt 

Immed ia t e ly  
17 hours l a t e r  
i m m e d i a ~ l y  
4~ noun tater 
Imme dia tel y 
22 hours la -t.sr 
Immediately 
I 0 hours tater 
Immed ia t e ly  
18 hours latex 
Im media rely 
24 hours la ter  
Immedia te ly  

2 2  hours la ter  
Immedia te ly  

hour s latex 
~mhOurS l a t f :  media te ly  
2 hours l a t e /  
4 hours latex 
6 horns la te r  
Immedia. tely 
22 hours ta ter  
48 hours la te r  
Immediately 
24 houri I:ater 
48 hours h i n t  
Immedia te ly  
20 hours l a te r  

Temperature 

18 �9 

19= 

lOl- 

18e 

18' 

19= 

19= 
19= 

19' 
19= 
19' 

20* 
2O* 

18= 
18= 

2O= 

Amount of  
amino groups 
in  m~Der I t  
~f fen'fit corfex 

0.76 
2.54 
1.36 
3.07 
0.8 
4.~7 
1.45 
2.35 
0.98 
2.50 
0.64 
0.93 
!.40 
2.07 
069 
0.94 
0.05 
0.57 
0.76 
0,95 
!.23 
! .44 "~ 
2,01 
2,62 
0.80 
0 . ~  
2.48 
0.28 
0.75 

Rise in blood pressure 
udder  Influence o t  

(in mm mexem'D 

20 
22 
1~) 
lO 
- -  30  

15 

6 12 
4 lO 

3O 32 
22 26 

8 

17 

17. 

14 
- -  20 

2 
2 

- -  = 

16 
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T A g L E  ~' 

~'ontc~tt '~ To,in In Kidneys ol l~abbits with E~peri'~.c)))al Is~-hcmla of the Kidneys 

Rise in blood 

Date Duration of Hy- 8 1 o ~  Rabbit ~_ (in mm mercury) 
pertonia ]pressure [on [nJec- on  inJectl~h 

'~tto~ oH~y. of renln 
I(ln ram) , ~ ,  rtensln . . . .  

Oct.  14 Healthy 32 
with hy/~rtonta 36 

",'~v. 22 4 2 monde  I80 I ;eal thy 
4 2 ~ ~ t h  hy'pertonla - -  

19 29 1 month 4 days 180 Beal thy l0 
with hyper~nta  28 

Feb.  4 21 3,5 " 250 Healthy . 
wire nypenonm 

Mar. 19 9 ,5 * 490 l-~ealthy 13 
with hypert~nia 12 

Feb.  25 7 4~ �9 rs0 H e a l e y  
i with hypertonla 

May 29 45 1 " 190 ~Hea l~y  . 
lwim nypermma 

June 25 44 1 monthl6day~ I i~JO' |Hea l thy  . 
I with hypermnta 

May 25 40 3 " 1 5  " '80 ] H e a l e y  
I with hypertonla 

I ;ore:  The .amount of preparat ion of r e n ~  and of hyper temin  injecte4t in the rabbi~  
w ~  the ~ - ~ e  in a l l  the experiments  - 2 mL 

The r.e~alts of ~ e  exper i rhenu show that pc~tmonem autolysis d c ~  not affect  the quantity of renin in the 
kidneys, and therefore,  the data  obtained r the varying coc ten t  of renin in the kidneys of persons who had died 
from varic ,~ forms of hypertonia ,  and also of patients who had died of Injurie~,are fully comparable  among t h e m -  
selves, a~.d they indic.~te the presence of pressor substance in the kidneys while the patients were a l lve ,  and not 
its postmortem forma~on.  

The second pazz of the work was performed on rabbits.  Ten rabbits with exper imevts l  coarcta t ion of ~he 
aorta, ar, d 10 heal thy rabbits ,were examined for refer, content  in the kidneys.  The-durat ion of the hype~oaf~ 
wa~ from I month 4 d~ys to 5 mom~Jz. - 

As the exper iments  showed, in 2 cases out of 10 the bltx~d pressure was the same on inject ion of extracts  
from the kidneys of hea l thy  rabbits and extracts from the kidneys 0f rabbits with exper imenta l  coarc ta t ion  hype~r- 
tonia; in the ether 8 cases i t  was higher when extracts from t ~  kid~eys of the-gtck amimaL~ were in jec ted  ( T a b l e  ~) 

In order to de te rmine  to what extent  the change which we observed i n  the renin con-refit In the kidneys 
~as ~peci.fic. we invc,-~igated the c~ange in the renin con t Ja t  in the kidneys of 17 rabbits with exper imenta l  
cholesterol  a ther~cIe :c~is  (16 heal thy rabbits were also examined  as a control).  In this series of exper iments  
a highly contrasting ~ c t u t e  was observed. In 10 of the 17 animals  with exper imenta l  cholesterol atherosclerosts 
the amc~ant of renin ta  the kidneys ~r less than in the h e a t h y  rabbits.  In 3 cases the renin content In tho kidney1 
of bo~h exper imenta l -and  heal thy r-'~bbtts was the same;  in r 4 cases was there more renln in the  kidneyl  of 
exp~rimenml rabbits ~ a n  in the normal rabbits.  We found ~o evidence that  the renin content depended on how 
pron0un~ed ~ e  a~e.:c~clerosi~ of d~e aorta was. 

Th,~; while ~.e  renin content in the kidne D of rabbits with =oarctation of the aorta was higher  than dm 
normal am~.mt, tn ~ e  kidney~ of rabbits with exper imenta l  chole~,terol atherosclerosls i t  was in most cases 1 ~  
than in hea l thy  a n i m a h .  

L I T E R A T U R E  C I T E D  

[1] Yu. A. ~r ~u .  D. ~tadkovskaya and L E. Pe~vova, Ter .Arkh.Vol .  ~5, No. 1, pp .86-6~(1953)  
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