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The 1ole of the kidney factor in hypertoni~ 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-
tonic disease,

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

Cur object was to determine the renin content in the kidneys cf persons who had died of hypertonic diesease
(in the various forms of this disease) and also in the kidneys of rabbits eith experimental coarctation hypertonia
and cholest erol atherosclerosis, ,

METHODS

In order to obtain extracts of renin from the kidneys of patients who had died of hypertonic disease we
worked immediately after autopsy. For comparison we also determined the renin in the kidneys of patents who
had died from various traumas.

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

To obtain preparations of renin the cortex of the kidneys, dried with alcohol and ether, was extracted with
a 2% solution of sodium chloride.

We judged the amount of renin in the extracts obtained, and thus in the kidneys, from the blood -pressure
reaction in dogs in an acute experiment in which we injected the renin prepararons and injected hyperntensia
obtained after the {ncubation of renin with hyperiensinogenata 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 aminonium sulfate. Hypertensin has a
certain advantage over renin: the presence of a smaller amount of renin can be detected by using it than by the
direct injection of the same enzyme into the animal.

The 2cute experiment was performed on dogs weighing 5 to 15 kg under morphine-barbamil® narcosis,

*Barbamil = amytal — translator,
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The extracts were injected ino the jugrlar of femoral veln, The prossure in the artery was recorded on 2 kymo-
graph,

In the first part of the work of determining the renia in the kidueys of persons who had died from hypertonic
disease, we always Infecied fvto a dog an amonnn of enin preparation corresponding to 2 g of kidney tissue,

In the work with the rabblts we were able to judpe the amount of renin by the reaction of the blood pressure
after tnjection of the dog with hyperiensing

The experinents were arranged  as follows, On the same day extuact of renin was prepared fiom the kidneys
of a healthy and an experimental rabbit. The content of renin in the preparations was determined from thelr
ability to form hypettensin op incubation with hyperiensinogen, In order 1o vbtain the most exact results we
looked for the optimum ratios vf concentratien of the enzyme and cf the substrate obtained from each pair of
kidneys examined, and this permitted us to judge the amount of renin in the kigneys of the healthy and the sick
rabbit, The hypertensin obtained i the incubation of renin from the kidaeys of the healthy and the sick rabbit
was tested on the same dog.

RESULTS

We investigated the renin content in the kidneys of 4 groups of persons who had died. The first group con-
sisted of 14 perscns ranging in age from 18 to 57 who had died of various injuries. A period of 12 to 25 hours
elapsed between death and autopsy, The rise of blood pressure in dogs on injection of the extract from the kidneys
of these patients in an acute experiment did not exceed 15 mm,

The second group consisted of 7 patients with hypertonic disease with a malignant couise and of 4 with
symptomatic malignant hypertonia, a total of 11 persons, ranging i1 age from 23 to 51. All these patients died
with symptoms of kidney insufficiercy (uremia), A pericd of 5 to 80 hours elapsed from death to autopsy. When
the extracts from kidneys of these patients were injected into dogs the rise in blood pressure varied from 20 to
80 mm. The renin content in the blood of 7 persons was investigated while they were alive, but ft was detected
in only four [1)}.

In the third group were 25 patients with hypertonic disease with 2 usual course, ranging in age irom 22 to
69, including 13 with a predominart heart affection, The time elapsing from death to autopsy was 3 to 30 hours,
The rise in blood pressure in dogs on injection of the extracts from the kidneys of paiients with a predominant
heart infection did not ecceed 10 mm. When dogs were injected viith extzact from the kidneys from e remain-
ing patients of this group the maxirnum rise in their blood pressure was 26.mm. Pronounced sclerosis of the
kidneys was detected on autopsy in 11 patients of this group.
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Rise in blood pressute in dogs on injection of extract from kidneys

or persons ‘vho had died from hypertonic disease. 1) Patients who
died of various injuries; II) Persons who c¢ied from malignant hypei-
tonfa; I} Patients with hypertonic diseare with usual course (2 =
with predo ninant heart affection); IV) Pitients with chronic
nephrids,
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The fourth group consisted of 8 patients with chronfe nephritls, aged 25 to 52; a period of 3 t2 30 hours
elapsed from death to autopsy. On the injection of extract from the kidneys of these patients the blood pressure
rose 5-20 nun,

¥rom the data adduced (see figure) {t foliows that the greatest rise in blood pressure in the dogr was observed
with the injection of preparations of renin tsolated from tie kidneys of the patlents with hypertonic <isease taking
a malignant course. Extracts {rom the kidneys of persons who had died of injuries evuked a slight risze in the
blood pressure, a fact that {ndicated that the renin content in the kidneys of these individuals was nce high, An
even smaller rise in the bloud pressure was observed in the case of hypertonic disease with predominant hearnt .
affection.

Since the time elapsing from death to autopsy varied with different individuals in our investigztions, we
conducted experiments to determine the influence of postinertem autolysis on the renin content,

In the experiments of the flrst serfes a preparation of renin was obtained from part of a kidney «f a freshly
killed dog and the amount of amino groups in this tissue was determined. The remaining part of the kidney
was kept at a temperature of 10 to 18° for 2-48 hours. At fixed time intervals the amount of renin a2d of amino
groups was determined in this tissue (the former biologically and the latter by Pope and Stevens' mes=od), The
amnount of aminogroups in the kidney Increased with the passage of time, indicating autolysis of the ¥idney tissue
under the indicated conditlons, The amount of renin, however, elther decreased slightly or remained constant
(Table 1).

In the experiments of the second series one kidney was taken from a freshly kiiled dog and a preparation of
renin was made from it. The dog's body was kept at a temperature of 8-10°, After 12 or 18 bout, & second
kidney was removed, and a preparation of renin was made from it also. No differences were noted {2 the amount
of pressor substance in the two kidneys.

TABLE 1
Influence of Autolysis of Kidney Tissue on Its Content of Renin and Amino Groups

_ : : Amount of  |Rise {n blood pressure
Time of examination of iddney [Temperaturdamino groups gg::tgf;lﬁem of
i inmgperl

tissue (after death of animal) {Dm“gfew | (lnmmmEcEy)
Immediately 0.76 20
17 hours later 180 2.54 2 —
immediately 1.36 i0
48 hours later 190 3.07 0 e
immediately 0.8 — 30
22 hours later 190 4.37 — 30
Immediately _ 1.45 15 —
19 hours later 2'35 16 —
Immedia tely o ) 98 P 12
18 hours latez 189 2'50 4 10
Immediately 0.64 0 30
24 hours later 180 0‘93 30 32
Immediately :

2 1.40 22 26
22 hours later . 8
Immediately 198 2.07 —

4 hows later 0.69 - 15
? hours lat 19 0.94 — 17

mmediately 199 0.05 — 17
2 howrs later 0.57 — 15
4 hours later 190 0.76 — 17
6 hoirs later 198 0.95 —_ 18
Immediately 1 1.23 - 16
22 hours later 1.4¢ — 14
48 hours later 208 2.01 —_— 20
Immediately 200 2.62 - 20
24 hoiwrs later 0.80 -_— 2
48 hours later 18¢ 0.92 - 2
Immediately 180 2.48 — 2
20 Liours later 0.28 — 7]

208 0.76 — 16
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TARLE 2

Content o€ Uendn {n Kidneys of Rabbits with Experimental ehemia of the Kidneys

A

Rise {n blood pressure
Date iNo.of | Duration of Hy- [Blood Rabbit Ofl":n“;:‘_m;“:zzﬂon
rahbit pertonia pressure dono hy- of renin
(in mm) k)crtensln

Cot, 14 Healthy 28 32
with hypertonia 34 36
Nov, 22 : 2 months 180 |ealthy 38 -
2 " with hypertonia 42 -
Dec, 19} 29 1 month 4 days 180 &axm’;pe 18 10
e with hypertonia 28 28
Fan, 15 | 33 2 160 | fieal 22 -
with %?pemnia 22 —

Feb,4 | 21 a5 " 250 | Healthy 16

with hypertonia 28
Mar, 19 9 5 * 190 }Healthy 34 13
: with hyperionia 34 12
Feb, 25 7 Ya 180 | Healthy 20 -
with hypertonia -
May 29 45 1 " 190 Health);rpe 14 -
: _ .+ }jwith hyperwnia 20 —
June 25 | 1 month16 days 19 Healthy 28 -
with hypertonia 38 -~
May2s| 40 |3 = 15 = ‘80 |Healthy 28 -
! A with hypertonfs A8 -

Kote: The amount of pneparadoﬁ of renin and of hypertensin injected in the rabbits
was the same in all the experiments — 2 ml,

The 1esults of the experithents show that postmortem autolysis does not affect the quantity of renin in the
kidneys, and therefore, the data obtained on the varying content of renin in the kidneys of persons who had died
from various forms of hypertonia, and also of patients who haddied of injuries.are fully comparable among them-
selves, and they indicate the presence of pressor substance in the kidneys while the patients were allve, and not
its postinortem formation,

The second part of the work was performed on rabbits. Ten rabbits with experimertal coarctation of the
aorta, and 10 healthy rabbits,were examined for renin content in the kidneys. The-duration of the hypertonia
was from 1 month 4 days to 5 months, ~

As the experiments showed, in 2 cases out of 10 the blood pressure was the same on injection of extracts
from the kidneys of hzalthy rabbits and extracts from the kidneys of rabbits with experimental coarctation hyper-
tonia; in the cther & cases it was higher when extracts from the kidgeys of the sick animals were injected (Table 2)

In order to determine to what extent the change which we observed in the renin content in the kidneys
was specific, we investigated the ctange in the renin content in the kidneys of 17 rabbits with experimental
cholesterol athzrosclezcsis (16 healthy rabbits were also examined as a control). In this serles of experiments
a highly contrasting zicture was observed, In 10 of the 17 animals with experimental cholesterol atherosclerosis
the amount of renin in the kidneys was less than in the hezliy rabbits. In 3 cases the renin content in the kidneys
of both experimental and healthy rabbits was the same; in caly 4 cases was there more renin {n the kidneys of
experimental rabbitz than in the normal rabbits, We found po evidence that the renin content depended on how
pronounced the athercsclerosis of the aorta was.,

Thus; while the renin content in the kidneys of rabbits with coarctation of the aorta was higher than the
normal amount, in tSe kidneys of rabbits with experimental cholesterol atherosclerosis it was in most cases less
than in healthy animals,
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