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The work of A. N, Kruglov and N, A, Bychenkov [1] on rabbits showed that ultraviolet irtadiation acceler-
ates the healing of skin wounds, and that preliminary irradiation of the skin lcads to accelerated healing of wounds
subsequently inflicted, 1t is also known, from the work of A, D, Troitskaya {2), that the epithelium and connective
tissuc of skin which has been subjected to the action of chemical frritants retain thelr trritated condition after appli-
cation of the chemical agent has becn discontinued,
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Fig. 1, Skin of the inner surface of the pinna of Rabbit No, 17 (A) control, (B) after daily
inunction of ozokerite ointment for a week,

E) epidermis; F) hair follicle; S) sebaceous gland; C) cartilage. Photoinicrograph, enlargement
X 40,

The object of the present rescarch was to investigate the effect on timie of healing of a skin lesien of a pre-
liminary treatment of the skin with a chemical stimulant of regenerative processcs, for which purpose we used
ozokerite olntment,

The experiments were performed on rabbits, and we studied the lealing of penctrating wounds of the pinnae,

The histological material was fixed in 209 formalin (8% formaldelryde), Sections were prepared on a freez-
ing microtome, and were stained with hematoxylin-cosin, Measurements were made with the aid of an ocular
microneter, Thiec series of experiments were performed on 20 rabbits,
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in the first series of 9 rabbits one ear was treated a number of times with ozokerite cintment, after which
ctrcular pleces of tissue were taken from symunetrical sites of each ear by means of a punch., Histological study
of the samples enabled us to assess the state of the skin at the time of infiiction of the lesions. We then observed
the healing of the lesion, and madec-a histelogiral study of the tegenerating tissues,

Histological study of the samples showed that the tissues of the treated rabbits were in a state of irtitation at
the thine of wounding, Whereas the cpidermal Jayer of the skin of the fnner surface of the pinna of the untreated
car (Fig. 1,A) was made up of 2-3 rows of cells of the genninative layer and of an incomplete sheet of cells of
the stratumn granulosum, and was usually about 12-18y thick, after 6-7 applications of ozokerite ofntment it attalns
a-thickness of 40y, and consists of 6-7 rows of celis of the stratum genminativum and of a complete layer of granu-
losuin cells,

No difference in the nature of the heallng process could be observed between the treated and untreated skin,
There were, owever, striking diffcrences in the raie of healing; the wound on the eat previously treated with ozo-
kerite ointiment healed much faster than the unureated car, Thus, samples were taken for histological study from
rabbit No, 4 nine days after wounding. Healing had proceeded very rapidly in the treated ear; the wound (diameter
3 mm) was fully healed at the time of taking the speciinen, whereas the regenerating tissues In the other ear had
barely made contact from opposite sides by that time. A wound 6 mm in diameter (Rabbit No. 3) was fully healed
by the 21st day for the treated ear, but only by the 28th day for the control side, and the corresponding figures for
rabbit No, 1 were 25 and 44 days. Whereas the regenerating skin of the control ear had barely closed the gap, the
upper layers of the regencrated skin of the treated ear had already taken on the qualities of the dermis, and forma-
tion of hatrs had coinmenced (Fig. 2).
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Fig, 2. Early stage of fusion of regenerating skin growing in to the center of a skin defect

of the untreated ear of Rabbit No, if on the 44th day after infliction of the wound (A),

The skin defect was fully healed by she 25th day in the other car, which liad had 8 applica-
tions of ozokerite ointment before wounding; a hair is seen growing in the regenerated skin(B).
Photomicrograph, magnification x 40,

In the second serics of experiments we studied the effect on the rate of hcaling of applying ozokerite ointment
pefore and after infliction of the wound.

we first applied the ointrnent a given number of times to one ear of a rabbit, and then inflicted identical
wounds on both ears, after which the same treatment was given to.the previously untreated ear.. Specimens for
histological study were taken simuitanecusly from both ecars, Seven rabbits were taken for this-series,

Bach car of rabbits Nos, 11 and 12 were given T inunciions, over a week, Specimens were taken from the
regenerating areas and from undamaged areas of both ears, on the 16th day after wounding, Up till they, the skin
of both cars was scen to be In an irritated state, wiich was more pronounced for the ear whick had been treated
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after wounding (as far as could be judged from the morphological state of the epidermis), The irritated condition

of the tissues of the ear which had been treated before wounding appcared to have subsided, to a certain extent,

8 days after discontinuing the application of the ointment, Whereas the thickness of the epidermis of rabbit No, 11
was 9y before application of the ointment, and of rabbit No, 12 12y, and the epidermis consisted of 2 layers of
stratum genninativum -cells and an incomplete layer of granulosum cells, the thickness of the epidermis of the first
car at the time wlicn the course of inuiictions of the sccond ear was completed had risen to 22y, and the number of
rows of cclls in the germinative layer to 4, and in the granulosum layer to one complete row. In the ear treated
after wounding, the thickness of the epidermis was 281, and the number of rows of cells in the germinative layer
was 5, and in the granulosum layer one. The thickness of the epidermis for rabbit No. 12 was 20y, and the number
of rows of cells of the germinative layer was 3-4, and of the granulosum 1 full row, for the ear which had been
treated before wounding; for the ear treated after wounding the thickness of the epidermis was 24y, and the gennina-
tive and granulosum layers consisted of 4-5 and 1 rows of cells, respectively, Epithelization had, however, proceeded
further in the pretreated ear than in that treated after wounding; thus the scab on the pretreated ear of rabbit No, 12
had already been discarded, while at the same time that on the other ear was still adherent,

The later stages of healing of the pretreated ear were somewhat retarded, in comparison with the other ear;
this is ascribable to subsidence of the imritated state,

Seven applications of oinunent were made to ear of rabbit No, 8 before wounding, and the same number to the
other ear after wounding, Sixteen days after infliction of the wound the remaining defect of the ear treated before
wounding had a diameter of 3 mm, as compared with 1 mm for the ear treated after wounding. Rabbit No, 10 simi-
larly received 7 applications of ointment. The wound in the ear treated after wounding was fully healed when the
specimen was taken on the 49th day, at which time the margins of the regenerating epithelivm of the pretreated ear
had not yet made contact. The pretreated ear of rabbit No. 9 (7 inunctions) was fully healed 63 days after wound-
ing, whereas the other ear had healed by the 44th day, and the corresponding times for rabbit No, 7 (10 inunctions)
were 100 and 45 days,

It appears from the results of this serics of experiments that stimulation of the tissues while regeneration {s in
progress is more effective, in the long term, than when the treatment is given before wounding. This effect may be
ascribed to the relatively short duration of actien of the stimulating agent after its application was discontinued, In
these experiments the process of full healing of the skin defect extended over a considerable time (over a month),
Hence, when the stimulating agent was applied before inflicting the wound its action was exerted only during the
first part of the regenerative process. Since epithelization of the margins of the wound took place during the first
few days of healing, regeneration of the epithelium fell within the period of subsequent action of the stimularing
agent, For this reason, the process of epithelization was achieved sooner in the ear which had been treated before
wounding, and whose tissues were already in a stimulated condition, Where the ozokerite ointment had been applied
after wounding, the stimulating action of the agent was inadequate during the first days of healing; the process of
filling up of the defect, which began after epithelization of the margins of the wound, and which depends on new
formation of connective tissue, was in this case prolonged by the presence of the stimulant, This led to the more
rapid conclusion of the process of healing of the wound defect in the ear which was treated with ozoketite ointment
after wounding., Thus, identical treatment of the skin tissues with a chemical stimulant before or after wounding
produced different effects, Application of the stimulant before inflicting a penctrating wound has a greater effect
on the rate of epithelization of the margins of the wound, whereas its application after wounding leads to the more
rapid filling up of the skin defect,

The third series of experiments was undertaken in connection with the results of the first two series, from which
it appeared that induction of an irritated state of the tissues at the time of infliction of the wound accelerated sub-
sequent regenerative processes, and that the action of the stitaulant was of short duration after its application had
been discontinued, In this connection it seemed necessary to perform experiments in which the action of the stimu-
lant was continued until the wound was fully healed, beginning with different initial states of the tissues, Such ex-
periments were performed on 4 rabbits, the left ear of two of which was treated daily with ozokerite ointment for a
week, and the right ear of the other two. . Holes were then made at corresponding locations of both ears, using a
round (6 mm diameter) punch, and both ears were thereafter treated daily until healing was completed,

Histelogical examination of specimens taken on the 8th day of the experiment showed that the tissues of the
ear which had been treated with the olntment were in a stimulated state, whereas those of the other, untreated ear
had a nommal appearance,
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The pretreated ear of rabbit No. 17 was fully healed on the 28th day after infliction of the wound, whereas
there still remained a barely visible opening in the other ear at this time, The wound in the pretreated ear of
rabbit No, 18 was fully healed on the 26th day, and in the other ear on the 31st day; the coresponding times for
rabbits Nos, 19 and 20 were 22 and 34 days for the pretreated ear, and 29 and 35 days for the otlier car, respectively,

1t thus appears that preliminaty stimulation with the chemical agent, followed by its application during the
whole of the healing process, leads to accelerated healing, as compared with treatment begun only after infliction
of the wound,

In connection with this finding, we think {t would be of advantage In operative surgery if treatment of the
skins, where an incision is to be made, with substances stimulating regenerative processes were to be adopted as
one of the preoperative procedures, This simple procedure might be carried out by the patient himself, on the
instructions of the surgeon, or by a member of his household, while e awaits admission to a surgical ward for
operation,
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