EXPERIMENTAL BIOLOGY

COMPARISON OF HEALING OF FULL-THICKHNESS
WOUNDS IN NEWBORN AND SEXUALLY MATURE RATS

E. A, Efimov UDC 616-001.4-092.9-003.9-053

Healing of wounds was favestigated In sexually mature and newborn rats after removal of 2 full-thick~
ness skin graft from the dorsal reglonareaofgraft approximately §% of tofal skin area of animal), [Healing
of the wound took place in the young rats 10-12 times faster than Ia the scxually mature rats. In the young
rats the connective~tissue scar formed at the site of the defect had 2 mean area of 8% of the arca of v~

moved skia compared with 42% in the adult rats.
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It i3 generally considervedthat healing of full-thickness skin wounds concludes by form:uion of 3 con~
‘pectlve tissue scar, not subseguently transformed Into normal sidn. Contrary to this view, come workars
consider that reorganization of the conneclive-tissue scar into normal skin can take place regularly with
the formation of specific skin structures (alr and glands) [}, 2, 6-8]. However, detalled juvestizations Ia
this directon have been performed only on young animals {1. 2]. For instance, In an investigation conducted
ont newborn rais from which a {ull-thickaess sikin gralt 1 em? in area was remeved, V. V. Glinchikoy {2)
descrites how careful histological analysis revealed that the scar in animals of this age acquired the chars
acteristic structure of skin with the development of specific stvuctures (halr and glands). This
warker observed the course of healing of {uil-thickness skia wounds in newbsrn anlmals at successive tmas

until ons monih.

To my own investigations [3, 4] on sexunlly mature rats and mice from which [ull-thickness skin
grafts of different sizes had been removed In cvery case Iobserved the formation of a conncclive-tissus
scar which did not subsequently undergo conversion Into normal alda,

In the present lavestigation the course and outcome of skin regeneration were studied and compared
in newborn and sexually malurs rais.
EXPERIMENTAL METHOD

Noninbred male albico rats welghing 150-180 2 and newbora noninbred
albino rats weiphing §-8 g 22 adult and 40 newbora animals) wers used s

had the experiments, From the middle part of the baek roctangular full-thlcie
544 ness skin gzwfzs meamuring from 22.4 to 25 em® in srea were ramoved

438 from the rats down to the fascla, and sguare full-thickness skin gralls

as measuring from 0.98 to 1.4 em? wers removed from the young rats, T*ixu
oo area of ke skin zrall removed from he adult and younyg rols was apprss

mately the same when expressed as a ratlo of the total sids area; 8.8% 5’@2
the adults an 7-5% for the young rats, For this reason the paliernef
bt healing of eguivalent wounds could be comparsd (o the animals of these
1236587 two grorys.
Flg. 1. Cragh of contractisn
of wounds In newlorn rats,
Absolssa, Hme alley oneyae
tion {in days) cmim.éa, aren
of wousd fin em®).
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Bofore the eperation ink lines waro drawn on all the animals evcund
the futere defect and 1-2 mm away from the edge of the wound. The arsa
of tha wounds was measured at stsoossive perlods durlog healing, Alzo al
suctesaive pericds pieces of Hasus wers enclsed {vom the reglon of s
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Fig. 2. Vertical section through ceatral part of wound Fig. 8. Graph showing con-
defect in newborn rat 73 days after operation. Pholo- traction of wounds In sex-
micrograph, 53¢ . Hematoxylia-eosia, ually mature rats, Absclssa,

time after operation {in
months); Qrdiaate. area of
wound {in cm®).

wound and adjacent skla areas for histological analysis. The material was fixed in 12% formailn, {akes
through celloidin, and embedded in paralfin wax. The thickness of the section was 7-104 and they wera
stalved with hematoxyHa-eosin.

EXPERIMENTAL RESULTS

Tha experimental resulis showed that healing of full-thickness skin wounds {n newborn and sexually
matire rats shows certala essentlal differences. In the newborn animals, for instance, contraciionof ths
wound in the maln perlod of healing was expressed graphically by an almost siraight Hne (Flg. 1). Healing
of the wound tock place under a seab. By the Sth-10th day afier the operation the central pari of the defect
was filled by a conneetive-tissue scar. Ity area averaged 5% of the area of the removed sidn graft. Ths
histological structurs of the scars was studied on the 20t and 75th days afler opsratlon. Reerganizaiion
of the seay inio normal sldn could not ke oboerved, The scar consisted of horizontally arranged bundles of
collagen fibers and fikrotiasts. Blocd vessels malnly running in a vertical direction could be seen. The
scar was covered by epithelium which did not form protyusions {nto the subjacent tissus (Fiz. 2).

fa the sexually mature rats heallng of the wounds took place under a thick seab. Closure of the defec?
took place cxtremely stowly: 1.5 monihs alier operalion tie area ¢f the wound had dimiaished by approxi-
miately ons~third (Fiz. 3}, The wound defect was not completely epithelized until 3.5-4 moentha afisy s
operatica. In the cesntral part of the defect an extensive scar had Iormed, its area {19-12 em®) avarazing
42% of the area of the excised s'da gralt, The scar was elongafed in shape, Its leng axis colneldlng with the
long axis of the truek, The lenzth of the sear was 3-3.5 times greater than It3 width,

In the yourg rats the longitudinal and transverse anss of the develeplng sear were approximatsly squal,
In the gexually mature yats the epithelized surfecaof ¢
away from 1o edges. The zons between ths sdges of ©
covered with-halr, In the peripheral par? & the epfthelized wound surface solated thia kairs wers found for
a distarez of 1-2 mm from [ts edze. ; ;
to thelr indtial positien toward the del
facs of defeet was socupled By *oil® &
newborn rals wars diy i
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from protruslons of the eplthelium covering the area of the corlum lving next to the weund, which wasg dis-
placed into the uppermost peripheral layers of the wound defect on account of the drawing togother of its
cdges and interposcd growth {3, 4],

Healing of skin wounds In sexually mature and newborn rats followlng exelsion of full-thickness skin

grafts whose area is approximately the same in the animals of these two groups when expressed as a per-
centage of the total skin arca of the body thus shows essential differences, Covering of the wounds is
young rats, for Instance, finishes 10-12 times faster than in sexually mature rats. As a resull of heallng a
connective-tissue scar is formed in all the experimental animals. In the young rats its area averages §%,
and in the sexually mature rats 42%, ofthe area of the excised skin graft. The formed sears {n both tha
young rats and adults are not converted into normal skin with hairs and glands in the course of a long perled
of observation either In the young rats or In the sexually maturs animals,
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