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Many investigators sindied the permeability of the skin, but only in the 1ast decale bave convincing proofs
been obtained that water solutions of electrolytes penctrate wme fotact skin [5, 14, 15, 22, 27}. In our work |8,
9, 10] it was shown that the permeatIiity of the skin to radicactive iodine and phosphoms varied at differem
times of the year and under dificrear functional conditions of the central nervous system.,

The study of changes in the permeability of the skin under the influence of extemal facton, in panicular
of rad-ant epergy, which acts oo the system under normal conditions and is widely used in physiotherapy, i of
special interest, -

In this work the infinence of xhtraviolet irradiation on the permeability and co some other indicatons of
the functional state of animal and lnwinan skin was studied,

EXPERIMENTAL METHODS

An anificial radicactive isowpe of jodine, administered by fonophoresis, was used as an indicator fn the
study of the permeability of the skire.

A nonpolarizable kellow electsode with a base 2,5 cmf in area, containing § m1 of a solution of sadiezctive
fodine with a total activizy of 1 g €, was used for the ionophoresis. The active electrode was placed ca a shaved
section of the abdominal skin, the fmdifferent one (equal in area) on a shaved area of the domsal skin, The cor-
rent was 0.5 ma , with a desity of 3.2 ma/cm®, duration of jrradiation of § minutes,

After the cument was disconneied and the corresponding skin areas were washed (i order to remove radio-
active contamination of e skin srlace), 8  probe, with the assistance of which the amoumt of radio-
active iodine which pecetrated the zkin and tissues lying under the electrode was determined on the *B* appara~
tus, was fnserted in the plzce whese the I was admiuistered.

Preliminary experiments estai-Tished the fact that under these conditions almost all the Isotope which was
administered into the syseem was Tound in the skin and tissues lying under the electrode immediately after the
procedure; it was not fouad in the bivod, urine and fntemal orgam,

The relation of the amount cf radivactive fodine found in the tissues under the electrode to the total ac-
tivity of the solution adapied to electrophoresis was used as the indicator of penmeabitiry,

A stationary quartz lamp LKT-2 with a mercury-quariz filament PRK-2 (voltage of the grid was 220v', of
the filament 120 v ) served 22 the source of ultraviolet nays,

in experiments on z2bbins we irradiated an atea of the skin of the left half of the abdomen, 120 co® ia _
area, the rest of the body was coveseé with oiicloth, The frradiation was carried om at a distance of 30 cm from
the filament with an intzmity of 24 biodoses (1 biodose corresponded to 3 minutes ca the averagel.
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Jn observations oa healthy persoms a section of the skin of the fancr sarface of the forearm 30 cud® ia ares
was subjected to ultraviokt {rradiation. The distance fromn the filament was 50 om, the daration of the imadia-
tion was § minutes. The investigations of skin permeability were carried out in the Imadiated area by the meth-
ods Jescribed above, In addition, the total activity of the 1™ was decreased t0 0.5 p € and the duration of the
fonophoreses to 3 minntes,

In all the experiments, radioactive fodine was administered before irradiation, then again at vadiom
leagths of tiine after it. The electrical resistance and wmperature of the skin were determined simuhtaneomly
wsing a Mishchuk apparatms.

EXPERIMENTAL RESULTS

Investigations showed that changes in the permeability of the skin were observed afier a single irradiation
with ultraviolet rays (experiments on 5 rabbits). Only an hour later the permeability of the tissue to 1 was con-
siderably lower than the original level in the irradiated zone. A sharper decrease in the penmeability of the skin
was observed after 24 hours, during the period when erythema developed. Afrer 48-T72 houn the penetration of
the isotope into the skin increased somewhat, but during 3-6 days it was significantly Jower than the original
level, Decruased permeability of the skin was found not only io the zone of irradiation bat — to a lesser degree
- in the symmetric unirradiated arcas of the body (Fig. 1)
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Fig. 1. Changes in the permeability of the skin of rabbits under the influence of
i single ultraviolet irradiatica,
1) On the irradiated side; 2) on the opposite side of the body

In individual expetiments it was possible to observe a brief increase in the penmeability of the skin im-
mediately after irradiation, later (even after an hour) changing imto a decreased penmeability of the tissne to
radicactive jodine (Fig. 1, 2}

Along with changes in the permeability of the skin we observed- also a mumber of changes in othor indi-
cators of its functional state. Even 30 minutes after a single irradiation, in the absence of visible changes an
asymmetry of the skin temperature was cbserved: an increase fa the inadiated zone in cownparison with the sym-
~ metrical area of the body (Fig. 2).

Such changes were more obvious 24 houns after irradiation, during the period when exythema developed,
 After longer intervals of time asymmetry of the skin temperature was not faund after imadiation with 1-2 bio-
doses, but was preserved when the intensity of the irradiation was greater.

Saort lengths of time after irradiation, changes were also found in the electrical resistance of the skin,
After 30 minutes, the resistance decreased in the irradiated zone in comparison with the symmetrical snirradiated
areas. The asymmelry was more noticeable during the period when erythema developed, while a decrease in the
electrical resistance of the skin was observed on the unirradiated half of the body. As the experiments showed,
the exient to which the electrical resistance was Jowered was in proportion fo the intemsity of the imradiation,

Under the influence of repeated inradiation with ultraviolet rays (5 procedures) a significam decrease ia
the permeability of the pesctration of radicactive fodiuve into the skin was observed during the entire series of
irtadiations, as well as after it (experiments on 9 rabbits), A less sharp decrease in the permeability of the skin
was observed on the opposite side of the body, which was not subjected to irradiation,
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Fig. 2. Changes iz the ckctrical resistance and semperature of the skin of rabbis
afier a single uhuaviolet irradiation.
Symbols are the same as in Fig, 1.

As individual experimems showed, the permeability of the skin of remote areas of the body (the skin oa
the back) was decreased insignificantly in comparison with the Irradiated zone and the symmetrdc areat of the

body (Fig. 3, B}
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Fig. 3. Changes in the penmcability of the skin of rabbits subjected to repeated ulxaviolet fr-

radiation,
Symbok are the same as in Fig. L,

After the first irradiation ag asymmetry in the electrical resistance of the skin was found which remained
during the following days. The temperature of the skin in the irradiated zone was kigher than in the symmetrical
areas. The same relationship was cbserved during repeated procedures ako. Howevesr, in a number of exper-
ments asymmetry of the skin temperature was pot observed or the skin temperature was lowered in the frradiated
zone in compariscn with the syrametrical areas after 3-4 irradiations, when erythema was accompanied by a
thickening of the skin and scaling.

The resuls of investigatica of the permeability of the skin of healthy persons ase presented in the table,

As is apparemt from the dara which are presented, the permeability of the skin fncreased immediately
after imradiaticn. However, 24-43 hcurs after irradiation the permeability of the skis preved to be significanly
lower than the original level in e erythematous zone in th: majority of cases,

Thus, cliniczl observations confirm the data we obtained in experiments on azimals,

The resuln of the experimments which were carried out indicate that significacz changes occur in the per-
meability of the skin under the influence of ultraviolet irradiation. At the same tizoe the penmeability of the
skin increased imrmediately afier irradiation in man and in part of the experiments o rabbits, although already
an hour laier and especially during the period when erythema developed a decrease was observed ia the perme-

ability of the skiz,
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TABLE &
Changes ia the Permeability of Human Skin Aficr a Single Iradiation

No.of | Sabject] . Amoum of IV ;e-l;t‘;a—t-i-;l-é n%o the tissues 9 Notes
paticat befoce after irradiatom
iradiadon | 5-10 | 24 hous | 48 houss

..... — __ | minutes

3 M, 1.06 133 0.76 .73 Slight erythema after 24 houns

K. 0.51 095 | 048 058 Limited, moderately evident erythema
afier 2¢ houn

3 E. 1.24 130 0.52 0.650

4 s, 0.45 o 049 029 Very evident erythema

5 5 a 0.52 057 0.32 025 . . .

* 1 % of original activity,

Duceeased permezbility of the skin during the period when erythema develops can be explained, apparemly,
by aan ivcrease in the protoctive function of the skin during the local inflammatory reaction which is produced by
irrzdiation. Biologically active substances which are formed in the skin under the influence of ultraviolet imadi-
tion play a definitc role in the mechanism of the changes which develop in the permeability of the skin {6, 18,
17, 19, 21} Apparcntly, the morphological changes which have been noted by many authors also have signifi-
cance (1, 8, 7, 13, 18, 20}. However, the fact should be taken into consideration that changes in the permea-
bility of the skin are found soon after irradiation; they are observed in symmetrical areas of the body although
to a lesser oxtent. Therefore, the phenomena which have been noted cannot be explained save by a local re-
action of te skin.

The guiding role of the nervous system in the regulation of the trophism of the varfous tissues of the systemic
has been shown in the works of 1. P. Pavlov [25]), in the investigations of L, A, Orbeli {24], of A. D. Speransky
with collaborators [26] and others,

Matirndinous bibliographical data testify 1o the imporant role of the nervous system in the mechanism by
which irradiation with oltraviolet light acts on the system [2, 3, 4, 6, 11, 13, 23}, This lends a basis for the hy-
pothesis that the changes we observed in a number of indicators of the functional state of the skin under the in-
fluence of ultraviok:t light can be regarded as trophic changes of the skin of a reflex natwre,
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