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CHARACTERISTICS OF VASCULAR FERMEAB-
ILITY IN EXPERIMENTAL KYPERTENSION,

- USSR

Following is the translation of an article
entitled K Kharakteristike Scsudnoi Pronite
- ; - Saemosti Pri Bksperimentalnoi Gipertonii®
© (English version above) by M.F, Sirotins in
?atolg icheskaye Fiziologia i Eksperimentsi!
navs Terspive {(Pathological hysiology anc
perimental Therapy!, Vol IV, No. A,yﬁbscow'
1960, pages 39-41, :

-

. .Changes in the vasculsr system during hypertonic
ailments are complex and insufficiently studied, <
, In the initial stages of the development of hyperw
tension, fumctional impairment of the vascular system is
observed (7)., Later, these impairments are coniplicated by

morphological changes (1.4,5,12,14). It is well known

that one of the svmpioms of functional and moerphological

© disorders of the vascular zystenm during hypertension is

the impairment of peripheral cireulation,

- A rumber of resesrch workers studying the state of
blocd vessel walls in hypertension found an increased per= -
meability of the wails {ﬁkg,?alB,lﬁi. Cohers come to the
opposite comclusions (3,11,141, | o

One must supposs that this disagreement arises in
large part from the particuldr experimental methods used _
by the research workers. We studied vascular permeability -
in male rakbbits; first in normal arimals, thenr at various
stages afver repal hypertension had beer induced in them,

We conducted this study of vascalar permeability
with the aid of albumin tagged with the isotope J+31, since
it 18 known that the determination of the rate of exit of -

Jarge molecule complexes from the vascular channels is the ;

best way of studying the thanges in the whole gystem of -
capillary permeability. 7This is especially trus of albumin,
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The possibility of using traser proteins marked with radige
active isctopes has opened wide opportunities for the ob-
Jective study of the functional state of the vascular.syse
tenm,

N We extracted methylalbumin f?im ox blocd by salting
out with ammonium sulphate. The J we derived by the
method used in the laboratory of I.A. Oivin. The basic
iodizing metbod of Framcis, Mulligan and Wormel was applied.

The tagged albumin was introduced into the marginal
vein of the rabhit®s ear in concentrations of two to four
milligrams/kilogram, depending on the degree of its radioe
activity. Blood was taken from the other ear after interw
vals of five, thirty, sixty, ninety and one hundred and
twenty minutes. The radicactivity count was made with
0.1 mi, of blocd with the use of & scintillometer, We
generally tock iwe simulianecus tests., The radicactivity
ef .the bicod after five minutes was equated to 109%., The
number of impulses was counbtad during a {ive minute period,
From datz thus derived, we subtracted the background amount.

Puring the study of vascular permeabilityv. in the
case of aibumin, it was interesting to note the changes in
the formed elements and inr the composition of blood albu-
min, We conducted the study of the composition of blood
aloumin by the saltizgeout diffusion process worked out
by K.V. Zelenski at the Physiological Institute of A.4.
Bogomoletz, Academy of Sciences, Ukrainian Soviet Socialist
Republic, The full albumin cumpositicn in the blood was
determined, including the albumin compesivion of the plase
ma and the simultanccusly formed blood siements. In this
particular work we make use of only certazin indices, viz. 1.
the sum total of albumins (plasmsa albumins plus the albu-
mins of foruwed elements); 2. the quantity of plasmal fibe
rinogens; 3. quantity of albumins, globulins, serum, and
the albvuminglebulin ratic (A/G}. The figures are expressed
in grams per cent on the basis of whole blood.

Animals thus ovserved bad their carotid artery
brought ocut inte a skin flap in order to measure the blood
pressure by the bloodless method, Perforated silver rings
were them applied to the renal artery; that is, we induced,
- experimentally, a renal hypertension using Gorev s method.

The expsriments were conducted withk sixteen rabbits,
Five animals ware re-sxamined three to four months after
the inception of induced hypertension. 3Zleven were re=-
examined after six montbs.

The arterial pressure ¢ animals with hypertension
went up by 40-3%5 mm, ‘ :

"Both groups of rabbits showed & marked inersase in
vaseular permeability, When the data were subjected to the




‘methods of statistical variation, the results $uistqntiated
~the arithmetical average. In the normsl rabbits of ‘the

first group, the radicactivity of the blood decreased by

%§£ iAon‘the'average, thirty minutes after introduction of

o ter sixty minutes, it decreased by 30%; after 90
minutes == by 36%; after 120 minutes «= by 44h%. In rabbits

with hypertension, the corresponding percentages were 27
35%, 4% -and 56%. This means that the rate of &lbumin J 31
.removal from the blood increased sfter development of hypere
‘tension in the rabbits of this group {fig 1).
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Fig 1. R§§f of paussge of Fig 2. Eggg of passage of
tagged JiJifrom blood in nor- tagged Ji24 from blood of
mal rabbibts with experimene normel rabbite and from
tally induced hyperiasusion blood of rabbits with ex-
{3 months after onset of perimentally induced hyper=
hypertension}, 1) percent tension {6 months after :
of radioczetivity in blood: onget of hypertension).

2) time. in minutes

: " In normal rabbits of the second group, the radice
activity of the bleoed decreased, on th§ §verage, by 12%
thirty minutes after intraducticam of Ji34,  After sixty
minutes it decreased by 20%; after 90 mibutes -- by 30%;
after 120 minuges =~ by 37%. After development of hyper-
tension in these same animsls, ths corresponding decreases |
in radicactivity were 24%, 35%, 42%, and 52%. in this
%§oupé)as in the Iirst, vascular permeability increased

3 . . . )

8 Vasculsr permeability showed uno significant changes
in normal animals during the three month period. '
Albumin congsniration in the blooé of the experi- |

mental rabbits was raised (in six out of nine examinations)

. in compariscon with the initial,; pre-experimental stage.,
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The amount of fibrinogen in the plasma increased apprece
iably in almost every case. The quantity changes in serum .
.globulins did not folilow a pattern, but the albumin level
-:of the serum tended to decrease. The A/G ratio decreased
in eix cases (Table 1j. -

e ¢ : Tﬂble 1.

: : (@ Viamenenne Geamomoro cocTasa KpOBR ¥ EPOJHKOB NIH 9KCUEPHMERTIBHON FHACPTONNN (s %y

i .
L @ HopManshue KpOSEKN @ Kpommki ¢ ramcprouueft
! : » raoby- fanuBy- | A/T - - a6 A/
@ = xponwica @oﬁumﬂ -Hadpanc- 3335 i wins | Kosb- :totmuii ;‘b”"-”"‘ e ,agxﬁalx i n«;;b-
T @ e B e o
AR AR
1 17,80 $,20 1,20 1 1,20 1,0120,58 0,24 ! 1,12 | 1,22 1,1
2 21,94 ¢,20 0,101 1,64 ) 1,4 ;23,00/0,46! 1,24 1,50 1,2
3 , 19,82 0,20, {1,161 1,45} 1,2 118,76/ 0,34 1.64{1.60! 1.0
4 1964 | 616 10.90! 1,84 1,321,301 030 | 1,26 1,32 ! 1.0.
) 5 21,86 .24 0,82 11,501 1,6422.80 0,321 1,181 1,701 1,4
6 i 18,80 0,23 1,1211,45{ 1,3{25.90/ 0,58 | 1,141,698 1,7
7 i 22,16 0,2 1,60 (1,661 1,1 119,84 0,44 1,191} 1,61 1.3
8 ;15,60 0,24 0,9 ;1,161 1,3120,0000,38 0,8 1.36] 1.3
9 i 19,78 0,24 0,86 1,38 1,518,98 0,20 1,001,281 1.3

‘1) Changes in albumin composition in bloed of rabbits with
. experimentzlly induced hypertension 2} No. of rabbit 3)
‘normel rabbits &) gemeral albumin 5} plasma fibrinogen
.6) serum glcbulins 7) serum albumins 8) A/G coefficient
9) bypertonic rabbits : . ..
The hemoglobin lsvel increased or remained unchanged
'in rabbits with hypertension {(hypertension of six months'
‘duration). In most cases, the erythrocyte count increased,
while the leucocyte count tended to dscrease in hyperten-
sion of indicated duration (Table 2},

. Table 2.
@ Homerense ieMoraoGusz, sp¥Tpountos # gefixoumrow KPOBY FipH 3KCHEPUMEHTAALHOM
i THEEPTOMIY
@ ! @ KpoumKks HOpMatbite @ -Kpoanky ¢ runeproureh
e Kpocthnal | ’ :
- t Hb (8 %) 3p. (MMM B, (r Mu) Hb (8 ) | sp. {Man/um?) | A, (B mud)
© o ® e @
N 104 i 6,5 4805 | 114 1 g0 | 5300
i 2 - 9 5,8 7 800 104 ! 7,5 7400
3 90 5,6 8100 a0 : 5,8 7 300
4 100 6,5 % 800 109 7.7 7300
5 95 6,7 6600 04 ? 7,1 12 600
6 84 5,0 2400 94 i 6,5 7000
47 % 7.0 7500 & | 509 5000
8 87 i 7.0 7 500 86 i 7,0 6700
9 80 3,4 8700 o0 ' 6.0 6300




Lezend to Table 2: A} Normal rabbits B} ¥o. of rahbit
C) hemoglobin (%) B} ervthrocyte count (millionfeuw mm)
Ej leucocytes {im mm3} 7) ravbits with hypertension °

‘

-

; CONCLUSIONS

iy In sxperimentally induced rensl Qgpertension in
rabbits, the use of albumin tagged with 4351 showed an
increase in vascular permeablility,
§ 2. In experimentally inguced bypertension, the al-
bumin composition changes in the peripheral bleod. The
albymin concentration im the blosd and the fibrinogen 4in
the plasma inerease. - The albumin concentration in the
serum tends to decrease, as well as the A/G ratioc. = =
: When hypertensicon has besume established, the ery-
thiocyte count inoreases, while the leucocyte count tende
to decreass per unit volume of blgod,
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