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In our previous Investigations [1, 2] It was established that patient-~ with lesions of the dlencephallc area 
and with pain s .yndromes of various etiology showed considerable changes of permeability In cutaneous capil- 
laries. The criterion for Judging permeablUtytn tlic direction tissue ~ blood was the time taken for half- 
elimination of NaCI solution labelled with Na u ,  lntroducedinto the skin of the forearm (right and left). The 
technique used was that developed in I. A. Olvln'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 onlyon Its permeabilhy 
but also on the extent of absorbing surface and rate of blood flow. 

In practically healthy subjects the time of half-eliminati0n Of Na II was, on the average, 9.6 minutes 
both In the right and left forearms. Patients with diencephalic lesions were divided Into three.groups according 
to the rate of absorption of Nail: 1) with increased permeability (3~- 6 minutes), 2) with lowered permeability 
(up to 20228 minutes) and 3) with permeability corresponding to the lower level of the normal range (average 
Of 7~- minutes). 

Patients with pain syndromes (radiculit|s; neuritis, neuralgia, vascular tumors etc.) exhibited marked 
asymmetry of the rate of absorption on the healthy and affected sides of the body. Pain s)aldromes were as- 
sociated In the majority of cases with lowered permeability; the absorption curve showed a diphastc character 
slowing markedly during, the course of Investigation. 

The work of L. S. Shtern and eollaboiators [4] has shown that the composition and prbperties of tissue 
fluid depend both on the passage of substances from tire blood Into the tissues and on the passage of products of 
metabolism from the tissues Into the blood. The relative constancy of extra-cellular fluid can only be main- 
rained when the movement of water, electrolytes and nutrient substances from the blood Into the tissues Is 
balanced by a reverse movement from the tissues Into the blood. The amount, composi~:.~a and properties of 
tissue fluids depend on the capillary wall permeability in both directions. 

The present communication, which Is one of a series of Investigations of the state of cell blood barriers 
In certain diseases of the nervous system (work of G. N. Kassil and collaborators), Is concerned with the resulu 
of studies on capillary permeability lri the direction blood --~ tissues. 

EXPERIMENTAL METHODS 

Na'~X:I 61th activity of approximately 70 mlcroeurle was given Intravenously in 55ml 20% solution of 
glucose. Blood samples for determination of activity were taken from the finger (0.1 mi) at Intervals of 1, 3, 
5, I0, 20, 30, fi0, 120, 180 minutes. Intensity of radiation was detematned by a counter: using lmtallatlon "B." 
The rate of passage of Nail from blood Into tissues was expressed in percentage of maximal concentration of 
the Isotope In blood, reached directly after Its administration (In the course of the first minute). 
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[11 the e l se  Of Control subjects (healthy, young persons) the rate of Na ~ uptake from the blood by the 
tlssueJ usually reaches 52~, by tJ~e 5th minute, 70q0 by the 20th minute, the latter level being maintained for 
up to ~ hours. 

Observations were carded out on paticnt~ w{th dtencephalte lesions (14 cases) and with pain syndromes 
M vadotts etloloRfes (15 cases). 

Restuls of observations on patients with dlencephallc disorders are given In Table 1. 
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As can be seen from these data, the rate of removal of Na u from tile blood was considerably slowedIn 
the case of the first 7 patients. At 20 minutes only 18-30a/0 Na24 had been r6moved, and up to 40-48% sub- 
sequentiy. Slowed removal of Na ~, though less marked, was also seen in.- the nex-t three patients (at 20 rain= 
utes $6-59% and then 60~62% was removed). -Cases No. 11 and No. 12 showed, in contrast, accelerated re- 
mova lo f  Na u which reached, at fi minutes, 50-62% dnd 80-83% at 30 minutes.. The two last patients showed 
rates of Na la 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 14 from 
the tissues Into the blood (average ft.7 minutes). 

The rate of Na 14 removal from blood is presented graphically In the figure. The curve for Na za removal 
from blood shows in Its first part (up to the 10th minute) the Intensity of Na ~ exchange between blood and 
extra.cellular fluid, and In its second part the onset of a relative state of equilibrium between these systems. 
While the normal removal of Na la from blood reaches 70-74% by the 20th minute, in the first group of 
patients with dleneephalic disorders only 18-30% is removed during this time (see Ftgure) which tncUcates re- 
tention of Nal41n 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 physlo!ogical 
examination of the patients revealed, as a rule, accelerated excretion of water from the organism, dryness of 
skin and tissues and tendency to wasting. Curve 3 (see Figure) is characteristic for rapid remora1 of Na~4 from 
the blood which is evidently accompanied by its accumulation in extra-cellular fluid. These patients not In- 
frequently show slowed uptake of Na ~ from the tissnes by the blood [1] as well as retention of water In the 
body, edema mid excessive deposition of adipose tissue. The material presented thus indicates thatpatients 
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Diagnosis 
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TABLE: ~- 
Pate of Na !~ Removal in PaUenB witli Pain Syndrome 
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TABLE 3 
Absorption Time for Intradermally Introduced NaI~CI in Patients with DlencephaUc 
Syndrome, Following AdmtnistratioJ of Sy!.~patol 

No. of 
experi- 
men t  

2 
3. 

5 
-6 
7 

9 
lO 
l !  

Date of ex 7 
)eriment 

17/IX 1955 
1.2!X: 
23iX! 
I/XII 
15/Xll 
15/XII 
2i/• 
29IX ! 1 

19/i 195~ 
8/111 
15/111 

Subjects 

Po 

Kh 
So.. 
S ;  
K, 

B. 
P.: 
K, 
K. 
D~ 

Sex 

F. 

} 
�9176 

Fi 
M.. 
,F. 

J 

Age 

26 
33 
42 
43 
22 
9O 
23 
33 
44 
35 
42 

] Absorption time in min. 

[rain. Of sym- of sympatol 
]patol 

4.4 16 .0  
6 . 5  12.5 
4.7 7 .5 " I3  
5.5 11.0 
5;5 5.5. 
6.0 8 .0  
6 : 0  9 .5"14 
3.7  4,5 
5.5 6.0 
6.0 12:5 
9.5 14.0 

1072 



Wit h dlencephaltc disorders show definite, consistent changes of vascular permeability both in the direction 
tissues ~: > blood and blood : ~ tissue. 

Changes of permeability In botJi dhectlons were also studied in patients with pain syndromes. Thc r e -  
suits ate presented in Table 2, These data show that patientswith lumbo-sacral  radlculltls and neuralgias 
have a diminished rate of Nanremoval  from blood Into tissues. By the 20th minute 37-50~0 was removed and 
a state of equilibrium was attained when 49-61% Na t4 bad been: remo~,ed. Patients with pain eattscd by variotts 
conditions (Nos. 6 - i l ) showed Na t4 removal rate which was within normal limits (67-78"/o); In 4 natlents (Nos. 
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12-15) accelerated removal Of Na z4 from blood was ob- 
served (83"88%). In q patients 0Ut Of 15 the time of ab-  
sorption of Nat4Cl from the tissues into the blood was 
considerably prolonged while in the others It was within 
limits 0f normal. In this group of  pa tents ,  unlike those 
of the diencephalfc disorder group, it proved to be Im-  
possible to  reveal strict dependence of movement of 
Na ~t in the direction blood ~ tissues and tissues 
blood. I t l s  connected apparently with different etio- 
logy of the pain syndrome in various disorders of the 
central and peripheral nervous systems. The pain syn- 
drome as Such does not produce characteristic changes 
of vascular permeability in file direction bI0od ~ - ~  tis- 
sues as distinct from the data obtained in studies on 
permeability in the direction tissues > blood. It must 
be supposed that the rate of removal of Na ~t from the 
blood depends on the main disease and m a y b e  of definite 
significance for differential diagnosis and therapeutic 
considerations. 

Dynamic studies of vascular permeability on some 
patients revealed that improvement in the general con- 

dttion under the influence of therapy was accompanied by normalization of file movement of Na ~t from the 
blood Into tissues and vice versa. In the case of patient K., aged 44 years, with marked manlfestatiofls of 
dlencephalic disorder vascular permeabil i ty to Na ~t In the direction Of tissues - > blood was Increased on 
first examination, when Its removal from ttle blood was slowed. Following 8 irradiations of the diencephalle 
area with roentgen rays the vascular permeability to Na z4 In both directions was normalized against a back- 
ground of general impro~:ement in the patient's condition. 

Taklrrg these .data Into consideration, It was decided to study fl.le problem of possible directed alteration 
of capillary permeability.  Certain "vegetotropic ~ substances, widely used in clinical practice, were chosen 
for study (sympatol, proserlne*). 

Results of these Investigations are presented in part in Table 3. 

The data obtained show that absorption time for Na ~ after preliminary administration of ~)qnpatol was 
considerably Increased in most patients, in some cases 2-3 �9 Apparently, the sympathetic reaction which 
dccurs on administration of sympatol a n d  Is accompanied by vast-constriction, rise of blood pressure, acce !- 
eration of blood flow and slowing of absorption �9 change in capillary permeabili ty.  

When proserlne was given to the subjects under �9 lnveSgation l t  was thought that depression of choLtn- 
estcrase activity and accumulation of acetylcholine connected with tiffs would cause a parasympathetic effect 
and, unlike ~ympatol,, lead to acceleration of Na ~t abs0rpdon. However, acceleration of absorption w a s  
noted In only 2 out of 7 cases. This was associated withpronounced Increase of parasympathetic tonus (slow- 
!ng of pulse, buplliary constriction, Increased peristalsis, nausea). In  the remaining cases administration o f  
proserlne did not produce any appreciable parasympathetic effect or any changes in the permeability of skin 
capillaries. Investigations along these lines are being continued. 

"* Russian trade name. 
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-SUMMARY 

Permeability or blood vessels to Na Il was studied In the direction of Ussucs to blood and vice versa. 
These Investigations were conducted In healthy Individuals as well as in patients with dlencephallc lesions and 
with pain syndromes of various etiology. 

�9 Pronounced delay ofrcmovalof Nail from the blood Into the tissues was noted In dtencephallc patients 
with increased permeability In tissue to blood direction. A more rapid removal of Nail from tile blood was 
revealed In patients with reduced permeability from the tissues Into the blood. The  rapidity of Nail removal 
from the blood into the tissues In the patients with pain syndromes of Various etiology Is different (its velocity 
II Increased In one case and decreased In the other). Certain vegetotroplc substances widely used in the 
clinic (such as sympat91, and proserlne) were Used for directed change of permeability. It was established 
that following adrnirdstratlon of sympatol absorption of Nail which was Injected subcutaneously is greatly 
delayed. 
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