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The postraumatic regeneration of the skin is a complex process and its
course (progress) can be accelerated or delayed under the influence of varius
factors of the organism itself and the environment. In the available literature
there are many data of stimulative or depressive effect on the progress of
the skin regenerative processes. For example: Some hormones (5,20), ascor-
binic acid (18), medicines — (1,19) etc. influence on the processes. On the
other hand, very scarce facts can be found about the effect of the production-
environment (4, 16).

The investigation of the posttraumatic skin regeneration of agricultural
workers arouse certain interest: they contact constantly some chemicals
and their work itself suggests more often wounds and injuries. It is al-
ready known that pesticides have a depressive effect on the immunological
reactions (1, 13, 21), also that after certain disorders, of the immune mecha-
nisms, the regulation of the regenerative processes is disturbed (3, 15).

Presuming all that, we have for an object of the present study to fol-
low the regenerative skin processes after a preliminary intoxication with
phosphororganic pesticide “Zolon” (PPZ) applied as a plant-protector in
agriculture.

Material and methods

The study covers 63 white male rats with initial weight of 120—140 gm,
which were given PPZ per os (doses '/,oo and */;,, LDj3,) in an aqueous solu-
tion for 5 months every day. The animals were divided in groups of 7. 21 of
them were control. After the 5t" month subcutaneous tissue wounds were
performed under an ether narcosis. The dimentions of the wounds were
2/2 cm. Each 7th, 14th and 30th day a histological material was taken, fixed
in formaline and Carnua-solution. The paraffin cuts (sections) were stained
with hemalaun-eosin after the method of van Gieson for the connective tis-
sue. PAS-reaction of Mc Mannus was done to detect the glycogen and Bra-
cheau-reaction to establish RNA.

Results and discussion

We analyse both doses and their effect on the regeneration of the wounds,
because the results of our histological study show a degree difference only,
concerning the way and time of the processes.
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Seventh Day: Both groups of animals perform their wound-regenera-
tion under the crust. The surface wound layer is abundant in leucocytes,
forming abscesses here and there (fig. 1). In comparison with the controls,
it is obvious that many leucocytes can be found deeply amidst the granula-
tive tissue of the experimental animals. Proliferation of endothelial and

e

%

T

Fig. 1: Abscesses in the superficial vulneral layer of animals treated with 1/100 LDj,
PPZ (7th day). H.E., Mx10x 10

adventitic cells is established in “de novo” formed vessels, The granulative
tissue of the animals treated with PPZ is loose, swelled, with scarce number
of fibroblasts. The cytoplasma of the latter has less glycogen and RNA than
that of the controls. The new-formed collagen fibres in the subwound layer
are irregularly dispersed and can hardly be stained. The blood vessels in
these regions are dilatated and their walls are soaked with PAS (+) non-
glycogenic substances. Some wounds of the animals do not produce a granu-
lative tissue, but a heavy swell and leucocyte infiltration is established.
The animals treated with /,,, LD;, PPZ have plasmatic cells together with
the grouped leucocytes. The crawling epithelium over the wound is 3 times
thicker than normally and the glycogen of the new-formed epithelial cells
is irregularly scattered. RNA-quantity is very low. The wound-surrounding
tissue of all groups experimental animals is edematic with excess of lympho-
cytes, plasmocytes, leucocytes and mastocytes; the lymphoid form prevails.

Fourteenth Day: Greater number of experimental animals have their
wounds covered with detritic materia (not epithelium) with many leucocy-
tes, while the controls show almost final regenerative processes. The granu-
lative tissue is still abundantly irrigated, some blood vessels are dilatated
and their walls are soaked with PAS (4) nonglycogenic materia. Increased
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quantity of lymphocytes, plasmocytes with pirinofilic cytoplasma and ma-
stocytes is established when compared to the controls. The fibroblasts and
fibrocytes are less in number and scarce amount of glycogen and RNA can
be detected in their cytoplasma.Near the wound edges new-formed collagenic
fibres are found, but greater number of them possess poor tinctorial proper-
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Fig. 2: Thin and infiltrated with leucocytes “crawling” epithelium (l4th day). H.E.,
M. x10x6.3

ties. Some of them are quite wrinkled, whirly dispersed, with various thick-
ness. Heaps of PAS (+) structureless materia can be seen amidst the granu-
lative tissue. The surrounding tissue is edematic and possesses round cells
mainly. The crawling epithelium over the wound has only 2—3 rows of cells,
somewhere is stratificated or infiltrated with leucocytes (fig. 2). It forms deep
inserts in the sublocated tissue of some animals. Glycogen can be found
only in definite epithelial cells and RNA-quantity does not differ from
that of the former group. A cuneiform cicatrice with disorientated collagenic
fibres and lymphocytic deep infiltration is established in some of the ani-
mals treated with 1/, LD,, PPZ.

Thirthieth Day: Complete epithelization of the wound surface is found
in ?/; of the experimental animals, while only one of the controls has an in-
complete epithelization. The maturation of the granulative tissue is delayed
and unnormal, fields of homogenous cicatrices and hyalinization can be
seen. The collagenic fibres are unproperly orientated in greater number of
cases. Some of them are rough and ondulated. Plasmatic cells, lymphocytes
and mastocytes with a lymphoid form can be found amidst the granulative
tissue. Leucocyte forming microabscesses are established in the collagenic
tissue of some animals. No glycogen is found in the fibroblastotic cyplasma,
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but there is certain amount of RNA. Here and there the tissue is edematic
and soaked with PAS (+) nonglycogenic substance. The quantity of RNA
and glycogen is reduced i n the cell-cytoplasma of the covering epithelium.
The changes in the animals treated with /5, LDy, PPZ are slighter expres-
sed and do not differ considerably from the controls.

Based on the study, it is obvious that animals subjected to a conti-
nuous treatment with PPZ could regenerate their skin wounds quite diffe-
rently concerning the morphological reaction and the terms of production
and maturation of the granulative tissue, as well as their epithelization.
This is manifested with a suppression of the mesenchymic cell reaction.
It is important that there is an excess of leucocytes in the early and later
periods, not only in the wound (vulnus) layer, but also in deeper regions.
Garshin V. G. (1) suggests that it is an index of the pathological state of
the granulative tissue. Besides, the wounds of the control-group animals
acquire (since the first days) many fibroblasts with abundant glycogen in
their cytoplasma. In comparison with them the wounds of the experimental
animals have a slight quantity of this substance, which is extremely impor-
tant for the regenerative processes (12, 17). To support this fact (wound
regeneration — in the way of insufficient granulative tissue) comes the de-
creased quantity of RNA in the cell elements. Usually, when the wounds
recover normally, the RNA-amount in the granulative-tissue cells reaches
its maximum about the 8th—]0th day (22), while our investigation of the
animals shows that its quantity is still small on the 14th day and approa-
ches the control level on the 30!t day.

Together with the pathology of the granulative tissue, the experimental
animals present a suppression of the collagen-production. It is supported
by the presence of NMPS in subvulneral tissue until the 30thday, presuming-
that they are necessary to form the collagenic fibres in the early terms of
the wound-regeneration (9). The epithelization is also delayed and the craw-
ling epithelium is out of order, thin and infiltrated with leucocytes. Some-
thing more: the presence of numerous leucocytes and plasmocytes in the gra-
nulative tissue of almost every experimental animal confirms the tension
of the cell immunity (1, 14).

The precise mechanism can hardly be explained: the suppression of
the wound-regeneration of animals treated with PPZ is unclear. It could be
suggested that the active toxic substance tends to a decreased tissue (cell)
metabolism, which is a condition of a suppression of the elements of the
macrophagial system (10) and regeneration-inhibition. The experiments of
Homullo G. V. et al. (11) also prove that the chronic hypoxia tends to an
inhibition of the fibrillogenesis and a delay of the regenerative processes.
On the other hand the pesticides’ action can be direct too: by disorders of
the metabolism and a suppression of the oxy-reductive processes (6, 7, 8),
resulting in the cell breathing. Undoubtful role play the disorders of the
vascular permeability, developed under the influence of the pesticides.

In conclusion, it can be suggested that though slight toxic, the PPZ
tends to abnormal course (progress) of the regenerative processes of the
wounds. It must be contributed to the hygienic indexes for the workers
dealing with this substance.
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NPOTEKAHHWE PETEHEPATOPHBIX NMPOLECCOB B HCKYCCTBEHHO
BbI3BAHHBIX KO)XHbIX PAHAX HA ®OHE NPEJBAPUTEJIbHOH
XPOHHYECKON WHTOKCUKALHUU OCPOPOPTAHUYECKHM
NECTULHAOM »30JI0H>»

E. Cogpmosa, M. 3ramesa

PE3IOME

[TpoBeseno uccaenoBanue 63 GelbIX MYKCKHX KPbiC, KCTOPbie 3aTPaRJSJIHCh B Teye-
HHe 5 MecsueB ¢ocdopopraHuyeCKUM MECTHILHACM «30J10H» B 03aX 1/100 J1 50 u 1/5C0J1dy,,
nocJjie Yyero Ha CHHHE Yy KHUBCTHBIX HAHCCHJIUCh NOCJOIHBe KOXHble DaHbl pa3MepaMu B
2/3 cM. 3axnBIeHHe PaH TNPCCJIEKUEAJOCh HA CeJAbMCH, YeThPHAAUATHH M TPHALATHIL
JieHb.

YcTaHaBJHBaeTCsl CPAaBHHTENEHCE 3aMeJJIeHHE PEereHepPaTOPHBIX NPOIECCOB Y KHBOT-
HbIX, KOTOpbie NOJABEPTraJuCh ACHCTBHIO «30JI0Ha». 3axkHRJIEHHE Yy HHX OTJHYaeTCd OT 3a-
KHBJICHUS Y KOHTPOJIeHl KaK CO3peBaHHeM IPaHY/JISLUHCHHOH TKaHM, TaKa H ee SMuUTeHM3a-
nueit. Habamopaorcs npeoGnajanne nefiKOUUTOB B NOBEPXHCCTHBIX M TJYGOKHX CJOSX,
NOJABJIECHHE ME3EHXHMHOH KJETOUHOH peaKUHH B TPaHYJASLKOHHOH TKaHH, Hajlnyhe He-
6osnbmoro xonuuectsa PHK u rankorena B ¢u6pcGiactax. COpasylouuiicss Hajl pPaHeBoii
NMOBEPXHOCTbIO 3NHTEJHH SBJISETCS PaACCACEHHBIM, HCTOHYEHHBM H HHEHJIBTPHPOBAHHBIM
JIeAKOUUTAMH.

Ha6amonaemoe 3amelsleHHe pereHePaTOPHbBIX NPCLECCOB NPH 3aXKHBJEHHH KOXHBIX
paH 00bsiCHSieTCsl 3BEHTYaJbHOH TKaHEEOH I'MIOKCKEH, PA3BHRAICILENCS NPU XPCHHUECKOII
HHTOKCHKAllMM C NOJaBJeHHeM npeoardepalnu 2JeNEHTCB MakKpcdar2JrHOH CHCTEMBl M
HapylIeHHeM NPOLECCOB 3aXHBJEHUS, C CAHCH CTOPOHBI, a C APYIOi — HeNCCPeJCTECHHbIM
TOKCHYECKHM JeHCTBHEM NEeCTHUHAA ¢«3CJCH», NPHBOASIIKM K HapyILEHKIO MeTaCOJHTHOrO
o6MeHa H KJeTOYHOro AblXaHHS.



