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In our previous Investigations [1, , 2] it was established that patients with lesions of the diencephalic area
and with paln syndromes of varfous etiology showed considerable changes of permeability in cutaneous capil-
larles. The criterfon for judging permeabllityin tlic direction tssue —=> blood was the time taken for half-
elimination of NaCl solution labelled with Na®, fntroduced-into the skin of the forearm (right and left), The
technique used was that developed in I, A, Olvin's laboratory [3]. Allowance was made for the fact that the
rate of absorption reflected the functional state of the capillary wall and depended not only on {ts permeability
but also on the extent of absorbing surface and rate of blood flow.

In practically healthy subjects the time of half- ellminanon of Na was, on the average, 9. 6 minutes
both In the right and left forearms Patients with diencephalic lesions were divided fnto theee. groups according
to the rate of absorpton of Na*4 : 1) with increased permeability (3’“ 6 minutes), 2) with lowered permeability
(up to 20-28 minutes) and 3) wlth permeabrlity corresponding to the lower level of the normal range (average
of 7} minutes). :

Patents with pain syndromeé (radiculitis, neuritis, neuralgla, vascular tumors etc.) exhibited marked
asymmetry of the rate of absorption on the healthy and affected sides of the body.. Pain syndromes weré as-
soclated in the majority of cases with lowered pgrmeability; the absorpton curve showed a diphasic character
slowing markedly during the course of fnvestigation. ' '

The work of L. S, Shtern and collaborators [4] has shown that the composition and propertles of tissue
fluld depend both on the passage of substances from the blood into the tissues and on the passage of products of
metabolism from the tissues into the blood. The relatlve constancy of extra-cellular flutd can only be main-
tained when the movement of water, electrolytes and nutrlent substances from the blood tnto the tissues fs
balanced by a reverse movement from the tissues into the blood. The amount,composiuaa and properties of
tssue fluids depend on the capillary wall permeabllrty in both directons, .

The present communication, which s one of a serles of investigations of the state of cell blood barrlers
in certain diseases of the nervous system (work of G, N. Kassil and collaborators), i1s concerned with the results
of studies on capillary permeability iri the direction blood —=» tissues,

EXPERIMENTAL METHODS

Na*'Cl with activity of approximately 70 microcurle was given intravenously in 65 ml 20% solution of
glucose.  Blood samples for determination of activity were taken from the finger (0.1 mi) at intervals of 1, 3,
5, 10, 20, 30, 60, 120, 180 minutes. Intensity of radfation was derermlned by a counter, using {nstallatlon *B?
The rate of passage of Na from blood into tissues was expressed in percentage of maximal concentration of
the fsotope In blood, reached directly after 1ts administration (in the course of the first minute),
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In the case of conurol subjects (healthy, young persons) m_é tate of Na¥ uptake from the hlood by the
tissues usually reaches 62% by the 5th minute, 70% by the 20th minute, the lattcr level belng malintatned for
up to 3 hours, '

Observations were carrfed out on patfents with dencephatic lestons (14 cases) and with pain syndronies
of vartous etlologies (15 cases).

Restuls of observations on patfents with diencephalic disorders are glven In Table 1.

TABLE 1
Rate of Removal of Intradermally Administered Na*Cl {n Patients with Diencephalic
‘Syndrome .
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As can be seen from these data, the rate of removal of Na* from the blood was eonsiderably slowed in
the case of the first 7 patlents, At 20 minutes only 18-30% Na® had been rémoved, and up to 40-48% sub-
sequently. Slowed rehmva’l of Nau, though less marked; was also seen in the next three patients (at 20 min-
‘'utes 36-59% and then 60-627% was removed). -Cases No., 11 and No. 12 shchd, in contrast, accelerated re-
moval of Na* which reached, at 5 minutes, 50-62% and 80-83% at 30 minutes. The two last patients showed
rates of Na* removal which were within normal limits, Thus, of 14 patients investigated, 10 exhibited slowing
of the passage of Na* from blood to tissues and accelerated (except the fourth patient) absorption of Na*® from
the tissues {nto the blood {average 5.7 minutes).

' The rate of Na* removal from blood is presented graphically in the figure. The curve for Na* removali
from blood shows fn Its first part (up to the 10th minute) the intensity of Na? exchange between blood and
extra-celiular fluld, and in its second part the onset of a relatve state of equilibrium between these systems,
While  the normal removal of Na* from blood reaches 70-74% by the 20th minute, In the first group of
padents with diencephalic disorders only 18-30% is removed during this time (see Figure) which indicates re-
tention of N2 in the blood. Accelerated absorption of Na* from the tissues into the blood is usually observed
in these patients as has already been reported in a previous communication [1]. Clinical and pliysiological V
examination of the patlents revealed, as a rule, accelerated excretion of water from the organism, dfyness of
skin and tssues and tendency to wasting. Curve 3 (see Figure) s characterlstic for rapid removal of _Na“.from
the blood which s evlderitly accompanied by its accumulation in extra-cellutar fluid, These patients not in-
frequently show slowed uptake of Na from the tissues by the blood [1] as well as retention of water in the |
body, edema and excessive deposition of adipose tissue, The material presented thus indicates that patents
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TABLE 2
Rate of Na¥ Removal in Patlents with patn Syndrome

Removal of NaZ8 Trom blood
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TABLE 3
Absorpt[on Time for Intradermally Introduced Na¥ci in Patlents with Diencephalic
Syndrome, Following Administration of Sympatol
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No. of [Date of ex~ Subi _ s A‘b : .
_experi- periment | BHPIECE X n8e before ad- |after admins
ment min, of symdof sympatol
. | patol .
1. 17/1X 1955 pP. F 26 4.4 16.0
2 | WX, T » 43 6.5 . 12.5
3} 23/X1 Kh » 42 4.7 7.5—13
S /X1 S.. M 43 5.5 10
5 15/XIT S.. F 22 5.5 5.5.
6 15/X11 K, M 20 6.0 ‘8.0
7 g1/X1 B. F 23 6.0 9.5—14
8 J20/X11 pP. » 33 3.7 4.5 -
9 19/1 1956 K. » 44 5.5. 6.0
10 8/ K. » 35 6.0 12,5
11 15/111 . D, 3 42 9.5 14.0
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with diencephalic disorders show definite, consistent changes of vascular permcabitty both In the direction
tissues —> blood and blood — issuc.

Changes of permeablifty In both directions were also studicd in patients with paln syndromes, The re-
sults are presented {n Table ‘2 These data show that patients with lumbo-sacral radiculitls and neuralgfas
have a dimintshed rate of Na removal from blood into tissucs, By the 20th minute 37-50% was removed and
a state of equlllbrium was attz!ncd when 49-61% Na* had been removed. Patients with paln caused by varfous
conditfons (Nos, 6- -11) showed Na® removal rate which was within normat limits (67-787%); In 4 natients (Nos
12-15) accelerated re moval of Na# from blood was oh-
served (83-88%). In 7 paticnts out of 15 the timic of ab-
sorption of Na¥Cl from the tissues into the blood was
considerably'pro'longi:d while in the others it was within
Hmits of normal, In this group of patents, unlike those
of the diencephallc disorder group, it proved to be im-
possible to reveal strict dependence of movement of
Na* in the direction blood —> tissues and. tissues —
blood, It is connected apparcntly with different etio-
logy of the pain syndrome in varfous dlsorde:s of the
central and peripheral nervous systems. The pain syn-
drome as such does not produce chnracteristic changes
of vascular permeability in the directon blood -~ ts-

2 10 87 87 100 120 106G B0 sues as distinct from the data obtained in studies on |
Time (in minutes) ~ permeability in the direction tissues —> blood, It must
be supposed that the rate of removal of Na* from the
Rate of Na* removal trom blood in the normal (1) - blood depends on the main disease and may be of deﬁnite
and in patients with diencephalic disorders (2 and sigmﬁcance for differential dlagmsxs and therapeutic
3). Initlal Na® content of blood taken as 100, considerations. -

Na** Content in blood

Dynamic studies of vascular permeability on some

patients revealed that improvement in the general con-
ditdon under the influence of therapy was accompanied by normalizauon of the movement of Na** from the
blood into tissues and vice versa; In the case of paticm K., aged 44 years, with marked manifestations of
diencephahc disorder vascular ‘permeability to Na* in the direction of tissues == blood was Increased on
first examination, when Its removal from the blood was slowed. Following 8 irradiations of the diencephal!c
area with roentgen rays the vascular permeability to Na® in bothi directions was normalized against a back-
ground of general improVement in the patient’s condition,

Taking these data {nto consideration, {t was decided to study the problem of possible directed alteration
of capillary permeability. Certain "vegetotropic® substances widely used in clinical practice, were chosen
for study (sympatol, proserlne)

Res_ults'qf these investigadon's are presented in part in Table 3.

The data obtained show that absorption ime for Na* after preliminary administration of sympatol was
considerably {ncreased in most patients, in some cases 2-3 fold, Apparently, the sympathetic reaction which
occurs on administration of sympatol " and Is accompanied by vaso-constriction, rise of blood pressure, accel-
eration of blood flow and slowing of absorpdon favors change in capﬂlaty permeabllity,

When proserine was given to the subjects under invesgation it was thought that depression of cholin-
esterase activity and accumulation of acetylcholine connected with this would cause a parasympathetic effect
and, unlike sympatol. , lead to acceleration of Na* absorption However, acceleration of absorption was
noted In only 2 out of 7 cases. This was associated with pronounced increase of parasympatheuc tonus (slow-
1ng of pulse, pupillary constriction, increased peristalsis, nausea), ‘In the remaining cases admin{stration of
proserine did not produce any appreciable parasympathetic éffect or any changes in the permeability of skin
capillaries, Investigations along these lines are being. contmued

* Russian trade name,
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-SUMMARY

Permeabflity of blood vessels to Na¥ was studted In the direction of tissucs to blood and vice versa,
These Investigations were conducted In healthy Individuals as well as {n patlents with diencephalic lestons and
with pain syndromes of varlous et{ology..

- Pronounced delay of removal of Na* from the blood nto the ssues was noted {n diencephalic patients
with Increased permeability In tissue to blood direction, A more rapid removal of Na™ from the blood was
revealed {n patlents with reduced permeabllity from the tissues into the blood. The raptdity of Na¥ removal
from the blood nto the tissues in the patients with pain syndromes of varlous etlology is different (its velocity
i3 Increased in one case and decreased in the other). Certain vegetotropic substances widely used in the
clnic (such as sympatol and proserine) were used for directed change of permeabllity. It was established
that ~ following administration of sympatol absorption of Na¥ which was Injected subcutaneously is greatly
delayed,
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