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THE CHARACYERISTION OF THE IOCAL (s

SEIH) HEAGYTION
IN TER QPFIYLIRG OF IRRADIATED DOGS ‘

[Pollowing le & trenalation of an article

by &, ¥, Nevikova 1n Patolog. Plsliel. & Eks-
rer. Teraplys (Patholegical Physloleogy and
Eymerimental Tharaype), Veol. IV, Me. 1, 1960,
peges 2R-32.3 ' ,

Dirseter-Professey N. A, Kroyevakiy, Cosrespondling
Membeyr ¢f the Aczdemy of Medical Sclencss TUSSH.

Tt 16 konown that the offspring of snlmals as well as of man exposed to

g-frradiation during the pericd of embyyogenerzis sre differvent fron vhe offepring of
Woelchy parvents with raspoct to their development (2, 3, 4, 6, £, 10 amd 11).

After {nterns! irradistion of a female animel with long-lived radinzctive isotopes

part of the activity iz transmitted to the offspring through the placenta and in

the mother’s milk (1, 4, 7, 9, 12). Therefove, the offspring is'subjected to

drvediarion from activity obtained bofore birth and because of activity entering the

&rgaﬂism additionally after birth,

fhe speaific‘impertance of the activity whiéh is crangiitted to the
offepring sy 2 female animal which had been injered long before gravidity varies
within the 1imits of f{rom several fraatimnsvof 2 percent to 1,53 percent {of the
radioactivity of the female animal), that is, it is comparatively 'small. However,
the sensitivity of tissues and organs to irradiation éuriné»the course of éevelnpment

is considersbly greater than the sensitivity of naturing tissues, which camnot
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help but be reflected on the soquisition of some gew properties by such offepring
windeh are diffevent fron the properties of the dubact organism. Actually, the
vesistance of newborn Sﬁiﬁ&iﬁ.tﬁ the effect of the envirorment Lz reduced, the
course of a number of digesses lg digtinguisghed by the rate of development of the
procass, and sometimes by the unusualness of the sywptom complex. A reduction in

viebility 1s evidently brought shou® by spacial ismmunoblolegleal properties of

the organisn. The problems of what these charzeteristics are, how they
are charscrerized, and by which mechenisms they are accomplishad have not yer been

discugsed in the litorature.
in the pregent repovt, which-repr&*sn:s 4 part of the investigations on
the study of the reactive propervties of the offspring of irvadiated parent animalg

the repul ia are presonted of the macroscdpic and nicroscopic studies of the skin

of such cffapring (ywun depe) after the influence of 2 chemical irritant

on L,

The experiments were performed oun the offspring of male and female animals
wiieh had been given uraniun fission products according fo the calculation of
ong wlfky 1n the fdod 10«18 movths before copulation. As has been raported
previously (1}, ureniur fission products 2% these caleulated levels did norexert
any @cggentisl influance on the general conditicon of the dog when administered by
mouth, although they Iud to 3 terpovary inpaiment of the sexual funetion.

Puppies frov the affected animals lagged in growth and development, were

legs resistgnt to pathogens of infectinus (spontaneous) disea d:eé in much large~

mumbers than in the controls
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iv the experimengé the strongest pupples were selected, which had reached

the age of elght to 10 months. In welght, generel phyeical davainpmgnt and in age
'the inéiviﬁual seleaﬁed wvas no diffovent from the coatrol dogs.

In sesrching for the most readily dosage irritant, providing resctions of
identical nature, & number of physical egente {woundz, heat, celd) and chemical
agents {acids, alkaiis, cert@iﬁ complex ether derivarives and vthers) were tested,
iha most suitsble for our purpozes was chlorvinyldichlorarsine {C¥DA). The
application of one mpfsquare centimeter of CVBA to the shin of voung covntrol doge
led to thg necrogis of the upper and miﬁdia layers of the dermis, g an irreversible
infury of the superficial vascular network snd o 2 - nmild injur, £ the deny
gystem of - ~ vessols (blond . and  lymphatic). With the 2 plication of 0.2
nilligrana/square centinater of (YDA necrosis of the epfdanwis occurred, with
necynzis of the papillary layer of the dermis snd injury of the " vessels of
the guperficial network without any essential changes in the deep vascular network.
The healing of injuries with a dose of one mp/square centimeter lasted about four
m&ntﬁs; after the spyplication of 0.2 mg;square canvineter, abour two weeks,

Thirty-eight aninals were uvsed in the experiments ~~ eight from the
teglthy parents and 30 from igjured parents, After a careful shaving of six sections
of the skin of the Lack the CVDA vas applied to 211 zhe dogs. Lach injured area
vas no less than nine fo 10 entimeters away from the neck, which, to a certain degree,
excluded an interacﬁion between the a{fecteé foci. The CVDA was applied with a
graduzted pipette in 3,01 cubic centiroters of acetong and was distributgé over an
arce of one sgquave centimeter. Twelve dogs {three from the healthy group and nine
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‘from the injured parents) were glven one wpf/square centimeter on each of the six

. L]
stions of skin; 26 animale, five from healthy and 20 from injured dogs, 0.2

"mglsquare centimetay,

One, three, five, seven, ten and 15 days after the application of the

fcvaﬁ, in sddition to & daily exanination of the animals, the injured sections were

‘measured, thereby taking inte comsideratisn the sres of the injury and the thickneas

of the fold of skin injuted., On the thied, seventh ard 1518 day after ths
application of the ircvitent 2 blopsy was performed {(for each ares at each ipterv&l);

the other three sarcas were left for cliniesl observation of the course of the

 healing. The excised sections of skin wers smosthed cut and dissected actording

ke g definite standard fer the part, after which 1t was fixed ! formelin,

@ mixture of fomalin and sloohol, and by the Bouin wethod. Part of “he materisl

- wes pmbedded in celloiding another portion wae cut inm 2 freezing mic.otome. The

| setions were stained by the generally sccepted metheds.

After ﬁa;h of the &nseg of CUVDA used the syaptoms of incipient
inflamiation (hyperemia?bedama)vgppeared in the axperimental.dags ecarlier and were
move promounced than in the heal thy mﬁes; the hemoxrhages were spread over.a widser
area of skin; the scab fell off iatér, and the epithelialivation of the defects
wag delayed; healing of the injured arezs afte% the appiﬁca&ion of one mg/square
centimete; of CVpA oceurred ote to ofie.and a half weels latez, and with the use of
0.2 npfsquare centimeiét hesiing was delayed for two or three déyﬁ in the majority
of cases, It is charascteristic that epithelialization of the deiects in’ the

offspring o¢f the injured parents was accompanied by & more prolonged separation of
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the scales than in healthy degs. The nature of the desquamation was different;

1

in the experimentsl dops large scales fell off; in the control dogs, smull ones.

n
On microscopic exnmiﬁatinn the denrec of lnjury of the deep tissues
attracted attention primarily. Thus, after the'effcct cf one mg{square centimeter
of CYDA (oci of neccrosis wore found in all the skin 1ayc:s,{aometimes dowm to
the subgcutzncous muscles, whereby the argentophilic stroma of the musclevfibers
tost its characteristic small-loop structure and was converted into thick coarse
pieces of tissue arranged without any order, A much greater degree of
disturbance was observed also in the vascular and 1ymb$a:ic vesgsels of the deep
gkin and network. Here, in the best c&sé a marked separation and disarrangement
of the fibers of the vasculer menbranes wan noted with the exudatio . of plasma
and formed Llood clements into the surrounding tissue (Pig. 1}. Howe  gr, not
_“ﬁﬁ@mmﬁﬁly changes were also encountered which were accempanied by the formation of
a»tkrombqs and complete necrosis of the vascular wall, Xecrosis of tie vascular
membranes was noted also with respect to the veins of smaller and moderate sized
caliter and in the arterics,

Three dayz alfter the application of CVDA a ruleiplication of cells of the

areolar connective tissue, endothelium began in the skin of the control dogs, and

th&;e vas & formation of new capillaries. 1In the offspring of the injured doge
the recovery sz extrerely slight; by the seventh day par:  of the
ean:zllaries . and young cells formed died, as a resule of which the filling in

of the defects and the sloughing off of the necrotic masses wets decidedly deiayed.
- The differcnce in the picture of the changes after the effect of 0.2 mg/

L. ' A

- 9 -




t : , | -

square centimeter of'C?ﬂA‘wmﬁ-na less digtinct;l‘Thé underlying huscies; subcutgneous
tissue and degp v&sme}s, as has been noted sbove, remained intact in the control
vaﬂimﬁls. 1n‘&nga from injurcd psrents & swelling eod . separvation of
the layers of the blood vessels of the deep system was found, which led to an
increase in pormeability, edewma of the surrounding tissﬁgs and overfilling of the
lywphatic vessale with fiuid; rich in protein. In the veins of the subcutaneous
fatty tissuc the formatien of Ypuvulent™ thrombi wam obsereed, and in ecertzin case:
Cthere wor uecrebiosis and aecvosis of‘iha hlood vaése} walls.  The papillary and
. partly the middle layer of the dermis was i;jmr@d in both the contrnl and exéerime&t
 doze; however, the degree of change was dfffevent, In the cnﬂtrci doos the collage
;ﬁib&ra swzlled up comparatively slightiyﬁ&ﬁd no fragmentation of thexm was noted; iu
Cthe offspring of the iﬁjured doge, iq addition to & swelling end se avation of the
ia?ers, & proncuncad degenaration of the fibers sccurréd intc sepavate clumps. Edeo
gnd cellular infiltration extended _ over z move extensive arez in bcfb the
| wertical ard horizontel directions. Finally, not uncommonly small vezicles oceurre
. which were locared undervthe epidermis snd inside it (Fig.2). The contents of
the vesicles congisted eithar of a protein fluid with an admixture of fibrin,
erythiocytes snd leﬁsccytes, or of leucocytes and fragméﬁts of them, which W
ebserved less commonly.
By the 1%th day aftey the apnlication of 0.2 mgfsquare ceatimeter of
' Q?ﬁﬁ in thé control dogs the injured area of skin bad been cleansed of its necrotic
messes and was calée:ﬁd wifh a newly regﬁnerat;d epithelium; io the exberimental

eff{spring, in the majority of cases, epithelialization had not occurred, and the
i ' '
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necrotic masses remained fimnly adherent to the underlying tissues. However, even
in themre cases, where the newly forwed epithelial layer covered the defect, the

sordltion of the tissues was different from the aommal. We are referring to the

sppearance of wicrostopic vesicles., These sccondary vesicles were localized, like

‘the primary ones, either wder the epidermis or directly in the epidermis Itself

{Fig.3). The contents of the secondary vesfcles, in contrast to the primary ones,

- weve never purvient, but rather consisted of & proteln fluid with a small sdmixture

of fibrin and golitery tienuve éelis. The newly formed evithelial layer of the
epidermis in such cases wes notably edematous; the lymphatic vessels of the papilla:

layer of the deroie were distended with fluid which hm sometimes accumulated i

congiderable quantity (Fig.4).

with , :
Toerefore, both doses of CVDA fnvestigated a dis. net difference

was observed in the ploture of the course of the chemical injury of the skin of
sontzol young dogs and snimals from experimental parents, frer the application of

me mglsquare centimetar of CVIA the eplderis, papillary and widdle layer of the

xS

svwle wag injured in the contrel dogs; iy dops from the experimental parents the
irfurics in & numbér of cases extended to the lower layers of the dermis,
subcutenezous fatty tissua'aﬁd even the subocutanecus muscles. An essential
mharﬁstariatig of the course of the skin injuriss in the experimentéi offspring
ﬁﬁﬁsiﬁtﬁAﬁf the serious disturbances in the blood vessels of the deep svster., The
gnparaticn and the disarrargenent of {ibors of the elastic, argentophiiic and
collagenous framevorks of fhe x£ blood vessel layers involved an exudation of

plasma and formed blood elements inte the surreunding tissve, a subscquent edematous
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impregnation of the tissue, and naturally, a disturbance in its nutrition. The
novmal blood supply of the injured sections was disturbed to an even greateyr degres

with plugging of the bleod vessels and necrusls of their wslls.

1t is knowo that tha deep vascular network has a direct bearing on the

“nutrition of the arcolar commective tissue of the skin, where the vestorative

multiplication of cells beging first. In our cases a delay in the formation of

granulstion tissue arnd necrosis of newly formed capillaries ix '« can, we believs

be directly related to the disturbances occurring in the deep vascular system,
Experinents with the applicaticn of a dose of CVDA five times smaller

(0.2 mg/zquare centimeter) make it possible

i

to note a more «onsiderable degree of
injury to the superficial skin lavers. This is shown net only by the structural

' . ’ . edematous
staornslities occurring in the blood vesseis but alse by the degree of / and
zeliular infiltration a3 well as by the dimensions of the foci of injury. The

sloughing off of necrotic nasses with this dose of substance is very slightly delav:

on an averags, by two or three davs. However, the epithelialization of the injured

avéas occurs under less favorable conditions because of the edema of the epithelial

layer with the formation of secondary vesicles in it or under it and edema of the
vodarlying maturing granulation tissue. fThe edematous impregnation of the tissues
apparently disturbs the interrelationship of the “epithelium-~connective tissue”

to some degree, . which provides strong epithelialization of the defect.

As a result,a desquaration of epithelial cells occurs as a group in the
form of & large scales, which in its turn makes the skin more vulnerable to

envirormental influences in these sdgtions,



vfhe m;chﬁnisma sccounting for tﬁe'edemetous impéegnation of newly formed
tigpues arc unclear, : .

It is possible that a sombinastion of two factors cccurs herve: inc‘;mamdv
peruesbility of the negly rmgeﬁesatéd biamd‘vessels and caplllaries and an
{fmperfection of the lymphatic outflow,

Concluzions

1. Chlorvinyidichlorarzine in doses nf 9.2 and Dﬁeymg/sqmare centineter
produces a move severe {njury of blood vessels of the superficial and deep systems
é in the offspring of lrradigted dogs than in the contrel animsls.

: skin

2, The course of the chemical/burns prodused by thas substance in
yaﬁgg dogs of injured parents ig differont from the normel in the following
Ccharacteristics: &) the early appearance of signs of imfiaﬁmatinn; By injury to
the deeper layavs of the skin; ¢) ﬁﬂlsyéd formation of granulation tisgué ; |

°

4} later healing.
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Fig. 1. BSkin of dog from injured parents seven days afe
ter the &pdllca ton of 1 mg/fguave om of CVDA. Disar-

rangemnent of v
of plu

leyers in the deep nstwork, exudation

[ ope

ms and rmed eleme nte Silvering according to the

Sl

Blelsob woky me Ied with eustOleiu«CUSLL calnt@znual*~

L

“wkmixi mbion, 10 =z 2C,

EoN

? Skin of dog from injured parenis 3 days after

atlon of 0.2 mp/unuuna em of CVDA. Subepidermal
,onwe veOﬁcleug ed,ma, and fragmentatlion of cole
fibers Silvering according to the method of T.

T e

i'kﬁ,gl’}.i ficeation s 1= X 20.
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