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I. INTROUICTION
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[ pTRODUZT T 0N
The rphenomencn of wound he=liing is a fundamental onz in
n11 surglcal problems. It occcurs 1in lacerations and contuslond
as well as in clean.surgiCal {ncicions. The same proness nay
be followed in the 1iver ofter poisoning and in a clci on the
wall of a blood vessel. It proceeds in the bed of a chiouic
ulecer and around an invading canctT. A1l of these states
are characterised by repalr or attempts at repair of the
injured tissue. Hence, a knowledge of the basic princivples
of wound healing as observed in surgical incisions 18 necesgsary

to all surgeons to get best results of healing.

In the late 18th Cenburys John Hurder was the firat LO
describe syatematically the gross phenomenon of wound healling
as known to us today. He defined healing by firet intengion
and by sscond intension, and recopnized the pole of granulation
tigsue, which he believed to be compozed of the coagulable
1ymph (the name that he gave for exudates comtaining plesma)
and now binod vessels, He named thie pProcess of epithelizavion
nekinning'. Ho clearly deseribed the contractlion of WOLrL
(called hy him oicaterisation) anl noted that 1% poenrre! mo

reaaily in a rectzngular wound than in a cireulaol ONE.

Central Library - Ain Shams University



A wrowledge o8 The mMICYosopis sure of o
sweit Virchow (1828) and the oz of ccollular patholed .
Vipehow himseif had less to sz shout repair than aboui

sucrs (Marchand 1901, Aschoif,
rogeoplc phearsacs
At Tivet

il

inflapration, but his sucee
4 epithelization.

¢ who explored the phenomenon CIf 3%
into tha

1024) deseribed the checnolegy and the mic

of granulations fibroplasia, &
apparent

Surgeons began to inguire

: was the pathologlst
previously overshadowed all other
59 0L

under the microscoOPR.
~ature of healing in clean wounds, when it became
that suppurabtlon, which

events in the wound, is
ematikable observatlons
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vitable in the proce
were made by Paget in

intereshted in the nature
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other surgeons that were
wepre Warren (1885) who

that occurg after
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LL

ealing.
18 53’ al’id
in the late 19th Century

+he organization of a thrombua
and Halsted (1890) who was among the first
pen wound by

of repair
described
arverial ligation,
1ing could be promoted in an ©
Chlusky (1899 uncd tensiic
o thalt effect healiliv,

e

to show that hea

the prescrce of a Tlocd clot

gtrolgth ag = measurement of the fasto

1+ remained, howevery; for Howes (1929) to use measurenent
the tensile strength as the basis for the quantitative
The splendid review of Arey stumeariz

ealing up %o 1936,

)

O

siudies for repair.
the known facts about wound h
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I voroenh yaarss o pned Gerabao oLy onhlon has [FRCIEN
circoted Lo wound contraction (Billincaanm 1956, Criil 1658) .
“wrerpernt histologic fegtures 1n opiiheiina repniry WA
particular reference to rempants cf epitheilun in the wouivi,
Lave been oxtensively ctudied by Cillman 1955.  Th” cycionis
features of healing of the body surface in mammals have besn
reviewed in detall by Johnscn 1960, The bicchemical events
cccurring in wound healing have been the subject of considers
oble study (Oumphy 1955, Bayard 1958, Jackson 1958 and
Dunphy 1960) .

v

Tho gearca ToOT A surgical "touchstoned the stbstance
or agent which will shimulate wournd healing, 1s never ending,

Many claims have been, and still &z

Leing made but none is

{

fully convincing. Tt would scem rather that there 1o

m

as

optimum rats of heaiing and this can test be achieved by

avolding or coprecting all factors which way inhibit it or
slow LT dowi. Of +the general factors, ths most imporians
i1« anaemla. Skin grafts rarely take jf the HEb concentrativii
he normal. Protelin deflcieniy siLorand
has been chown to cause a reduction in nunbsr of £ibro-

ts in wounds and gearcicy of the new collagen formation;
and similar effects may be noted climically in the Lypo-

proteinaenia of extensive burnse. Vitamin C deficlency L0
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cxcoss of granulation Tissus which epsues 1n badly safagetod

wounds may resullt in excesaive goarring.

In this work, a trial is made to throw light upon tie
different measures that promote heailing. There is not an
ideal method that may be used to dress a wound and to promote
healing. Comparing and contrasting the differ~nt methods
for drogsine a wowxl, may lead us to recognlse better methods

hat encourage the healing processs Appliéation of different

ct

substances may be trisd to knov which is better for healing.

In “his work, petroieum (patroleum, parafiin, or vasiling)

dressings, Scarlet rod; anagbelic agents, agents contalrming

amino-acids are usad as topical applications for wouvnde and
-

their results are comparel with those of ncmograftaa ol

patients chosen are Those adicltied to Muadl Armsd Forced

Hospital in the Plastle Surgery Section during the o joais
I R AT o] A e oy B R T SR
1057 and L2000, T oope chonen .l hebwes s Coand Do o rLalse
The chemical substannsd av's appiiel to & sterdasd wouod and

2o details for such work are mentioncd later.
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1. CIEISTRY & HIYSICLOGY OF (OUTE NBALLE

Central Library - Ain Shams University



T & i t;TTW} VO

B o o R TR TR Stk

Bdyard and Dunphy carrisd oul notable experiments 1a
sculation to chcmical changes in wouid healing. Duwsing et
eipat § days there is g warked increase in hexosamiae Coir
caentratlon. ™is is the chemical expression of the Lucroascs
ground substance mucopol Lyeaccharide as demonstrated histolio~
gically by metachromasia and the colloidal iron stalin.  JLooun
the Sth to 6th day a silver staining rebiculer material 1s
s2pat fow days arz cfton razardsd as a
lag pnage OT latent period becaliee of the absence ol any
visibvle sign of healing. T4 g in fact a pariod of active
netabolic change leading +o the Tormaticn of mucoproteins
and poLv”"cbuari des, During this Time the Firsh aiagzd 1n
the biogenasis of goluble collagens are taking pilece which
lead uitimately to Tthe formation of insoly hlie collangans

Yo

(Fig-1

Wrom the 6ih day omward the colliagen conie a2t rLSe3.
Tne tensile sUyst gth of Une wound also increases and {he
wewosaning content Ascreasts sharplya 3y the 9tn e S

1e gbundast, and by the 15th day it 13 moxinal and the
me

fibrobliasts beco raduced. Fdward and Dunphy conslumind
that the forymation of mucopclysaccharide 1s an esgentlal
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Fig. 1

(After Dunphy, J.E. in Surgical Progress).

In scorbutic animals dvuring the first 5 days there is

5 N L i -
high concentration of hexosamiine but vory Little collagen.

o]
<h

. . — e s .
There =z congiderabls intcrcellular material with immature

=N .

fibrchlasts, but collagen fibres are not demcnsirable, Inao
defont cppears to be a lack of formation of ool iagos Lu0 0 pod-

collagen.
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1 abion tissue found, not o rise by a steady fall in hoxess

arad this suggested that collapen forma tion mipht ocony U

TY o e

T e
Oondcn e, T

tecadent production of o wcopolysaceharides.

1 avestigated the effect of 1o al appll

npon wound healing to reduce the rnucopolysaccharide. Thi

aid not alter the collagen concentration, but greatiy reduced

the total collagen in the wourd, This pointe to matrix

formation being an essential preliminary to collagen depesition.

orne incidental observation of these workers was that local

pyalurcnidase had a systemic effect in that the collagen

content is reduced

}..!9

a control wound, when ancther wound

onn the same animal is being tpegted simultaneously with

pyolurcnidase. (Fig.2) .

The 4 F a g.rau $+1lustrates the relationship

petween eocllagen content in a normal, a scorbutic, and

f]
e

protein-deficient wound as compared with the tensile streugih.

Erzyies and aound bealing °
Tha evolution of mathods for

B e e mmr ey m S 1.
GhbooLigeod SQeYiaes ool 0w t

R A e inTd B T
M Ec] h.... g cochomiced Al vintay w o
- R im ded o~ -~ - iy g Ry ey m N P N S . .
4026l b’;}i—lbﬂ‘ ari the congeaenTration o fLGCI 10 enEyIits nas

d1zad neturally to the applicaticn of those techniguss o

wound egling . Aikalire phosphatase acUivicy 1s s PSR
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collopen Tiure 301 Coaam Rl ATImelie i ci Ly nd onlis

enzyine has inm viiso boon foard Lo BLIUIE round to ¢ gen
Tihras. Howewern, all essentlel role fov Alkalion Pl L atnod
4+ fibrogenesis 18 not certali, 5L.RCE + has becn claimsd

that collegen fibres can be forned under conditions waeh

this enzyme carnot be demonstrated by nistochemical metiiods,
No effect on wound healing has been found followling the
application of phogphatasse irhibitors directly to the surfale
of the wound. The amount ard a3 stribution of acid and
alkaline phosphatases and leucine aminopaptidases in tiasues

during the immediate hours after wounding was studied by

Rachailis (19€0) .

The ¥irst to appear Was lencine aminopeptidase which
was demongbrable within 2 nouars and increas sad up TO & hourss

Acid phosphatase actl vity was definite in the uninjured

s

cpidermis and nd the dermls Just beyond the sound edgo arter 4

hourse Tn1s increases steadily until the sixteenth hour.
Tater, after 8 hoursg, alkaline phoshatase apraarel 1 I
sy tred domwiaoand n seresngsd until 32 houws after Loo 1Ll

-

Sincae this enzyme cotivity ig prasent beror the sixtesnth

. R A 1 RS- Qv i
o odnvasion is SVINOIUs these enovines

]
(4]
o
[
)
O
hd
i

hour whIoih
cannot ? e dorived from the invading white nleod c=llao,  Sud

fihrobhiasts contoin transaninasesSe. This has hesn shown Ly
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