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s ummure DfSL‘Ié’nce, Rehovor and F Mczx-PEanck-frzsrimt i Ewcfzemie, ﬁ’fa?ﬂﬂ.‘:’i"d
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'1'. Eﬂﬁ)ﬂucﬁon

T}we hen‘?ab]e mnﬂemwe 11‘35118 d]sordex m caﬁ}e R

‘darmatosparax]s, is & hﬂxactenzed by & conspicuous

fragility of the skin Jue to the formaiion of dxscnvga—f{ T
R ?LSH:Lg the diffasion uchambar 1:rmhmqne #[1 ,ﬁ.]

'ahgnmem of the individual ‘polymers 11,2 211t haso : U

‘been: shown that the éermams,pamftmt skin comams - L [

o 2 Meﬂmd_

nized collagen bundies in the dermis and Jm_tpare:'i

5 mmeased amount= of precursor molem]esg pmi:@llag
,which have a characieristic 31011_]1311:393 cystem T-COM-
taining levpepmﬂe extension at the N-terminusof -

each of the a}phan-x:’ha,:m 13-5).11 has glso been s‘aa:: s R
that ihls :altarauon fssmhs From the y,ar:k ofan smyme R

‘autivity 1hat norma’ty a:aia]vzes 1he excizion Df the =

'add]tmnal pep'hdzs The absence :DT :ﬂduci:on m con- L

e ';‘:;_ﬁbers fmm;ammn- @b‘ﬂﬁns momﬁtatm_ns %aw been ab-

- served by ‘E]Dcil'ﬁph'DIEﬁb-. macm:.cojpmj anﬂ Keray
_diffraction studies Whed comparing fibérs derived from
. the dermis of dermatosparactic. calves, before and

‘ were cut into squares of about 1,

after being im gl‘amed vpnder the skin of a2 ;amrmal calf

bamp’!&s Df dermmﬁspamctxc am?s nmnal a:ah sim* .
_}“1 1. 5 \cm, secnomad
‘on a STyosiat 259 ibf:r*h the aplﬂe.rm.ts and su'bc,ms 8-l

- ‘moved undes obsefvation in the microscope. The re-:
, 'mam‘mg ﬂam rmm _' _W"S p}aued ina dsznmtm z:hamr ar

fhe ex!racel‘fuiax tpzme 13 6] Bemde Iwo possw]e e

‘roles of the thuemion pephﬁﬁs of pmcol]agen
baclogcal system, name]y coo"rdmanon sf ihe

S The Seale:.. <cnam‘oezs WEere. Jmplantea undei ihe back '
smn Df a normal ca]f and reﬂmvea affﬁf 4—8 days, Ah
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Fig. 1. Photomicrograph of 2 nommal skin preparation befnre inplaniation inside the diffusion chamber. Nole the dershry of the
collagen fibers and the absence of epithelinm and subeulansons tissve componenis. Hemztoxylin-Eosin % 1053,

‘Fig. 2. Photomivrograph of dermatosparactic dermis befors implantation into the suboutis of a'nmma] calf. Note the SpOTIEY
appearante of the dermazl collagen framework and the abundance of thin collagen fibers. H.-E. ¥ 105.

270
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to determine the degree of solubility of dermaio-
sparactic skin collagen before and afier implanation
were not carried out in this series of experiments.

Kray diffraction photographs were taken witha
Chesley fiber wicrocamera adapted for specimen-to-
film distance of 20 mm and 50 mm for high ard low-
angle peiierns respectively. Additional low-angle pho-
tographs, not shown in this paper, were taker on a
Rigaku-Denki camera at a specimen-to-film disiance
of 270 mm. The specimen was kept stretched and in
a helium atmosphere at room humidity.

3. Resulis and discossion

The phviomicregraphs of the dermatosparactic
deymis before implaniation clearly demonstrate the
disiorted organization and the censpicucusly reduced
thickness of the collagen bundles, as compared 1o ssc-
tions prepared from the skin of nermal calves. They
alsc showed that clean corium preparations were ob-
tained by the cryostat technigue {figs. 1, 2).

The morphology of the dermatosparactic corium

FEBS LETTERS

May 1974

was entirely changed afier implantation vnder the
skin of a normal ¢alf (fig. 3). The thin spongy stroc-
tures of the affected corium are replaced by densar
and thicker collagen bundies differing oniy slightiy
from those of the normal dermis. it is evident that the
affected corinm inside the diffusion chamber under-
went organizational changesidus 1o so'me difiusible
active factor, since no cells peneizated the diffusion
chambers. Ths disc clectrophoretic patiern of the
denatured dermatospsractic skin collagen alter im-
plantaiion showed a disappearance of ihe two adch
tionza!l bands choracieristic of pro-alphz, and pro-
alphz, present before implantation (fig. 1). The pro-
portion of precursor poiypeptides is similar 2o that
observed earlier In an acetic acid extrast [31. Several
dirners (bela’s) are also prescnt. After implantation,
boih precursors of alphe-chains are ne longar present
and the patiern of the diiners (beta’s) has become that
cbserved in normal skin. The relative rroportion of
dimners is slightly increased. The disapoearance of pro-
alpha chains after implantatior. and ths increased
propostion of dimers are consisient with the conver-
sion of procollagen to collagen by prosollagen pepti-

Tig. 3. Photomicrograph of dermatosparsciic skin folowing implhniation with a diffnsion chamber into the subentis of a normal
©alf. Noie the incregsed densiiy of the tissog and the ihiskaess of the colagen bondles. H.-E. X 1035, )
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Fig. 4. The band pat inm of dennamsparaen-c eo]lngs:n
_polypeptides ¥ mlmvma disg electrophowetic separation on
: pp,ym:ryiamlde gels before and afier 3mp13_nt:anm_ ino the '
~suboutis of @ normal «all Nole the gisappeazance of the '~
. bands repiesenting pm-aipha 4 and pm-a]phag f@ﬂmvmg
. ﬁrplamaimn

) dase [6] Non spamﬁc prote DlyS'lS would mdveﬂ EXCITEe
the pmlype pnde extensions but 1then also ihe t‘e}mpep
* tide regions 1 would: be cut off resulting in the conyer-
“sion.of dimers {bsta 5). inib IMOnoMmers {a]pha—chams)

"from the dermisof dermatosparactic calves exhibited
._"‘a iypmal ‘collagen-like high- angle X-tay pattem iR
<cludin g the ‘meridional 2

onformation. {13] However, the ] ]ow-znglﬂ

U FEBSLETTERS -0 o 00

“The Kerzy diffraction studies showed that collagen o

9 Areflection {fig. 5). This . .
ml.’uua tes that the mﬁleclﬂes are-in ‘the nomml t:np]e o

menmbnal X-ray patlem w]nch wcompnsas mhe vancus_ R

L Mey 1974,

o F:g 5 HJvh—angzﬁ Xray photograph of sumcheﬁ mJlaaen '
i’mm ﬁt:nnawspamcm calf skin.

' mess o7 exposure time, X-ray pholographs were 1aken
* 1o show featuires of both the high- and low-angle

paitierﬁs,'so 'ﬂmt their relative intensities could be esti-

~ mate - (fig. B). CompaﬂSons were also facilitated by

stret r,hjng the specimens in order to orient equally
wall the normal and the -ﬂermm@ pamv:nc collagen:
fibers. The weak low-angle paitem of the latier, there-

' fore, indicates that the 4.4, stapgered molecular assem-

bly in fi ibrils {13] } s impaired tn the dermalosparactic

. fibers. Howéver, the specimen of dermatosparactic

colia; geﬁ, phomgrapheﬁ afier implantation, showed a

" IROTE nmma] intensity ratio between the low- am]
‘high-an gle Keray patterns (fig. 6¢).

“‘The observed results ﬂ@monsﬁate in vivo whafc has-
been ‘posinlated following enrlier studies in vitro 6,
9—11]}, namely that physmlmgmal]v i’unctmnmg

" collagen fibers with normel mechanice? strength are -
prqpeﬂy oraamzeﬂ in'the. exirzace!julm space after the
. extension pepnaas of pracollapen: have been cleaved
- off from the precursor. molecules. These peptides ~
- ‘actually might acl asa control- in the assembly of the -
molecules to form nbers. The Xeray diffraction results -
_indicate that the non-helical p@lypepi:ﬂe sxtension at
“.the ends of the molecales in ﬂermamspa:racm: collagen

allows 1he wingding ¢ of the crystailine ‘part of the ol pha- -

ST chatm 0 form the nmmal colldgen iripls Telix. Inthe
BE extraceilular. space, in absem:e of removal of these
STy blﬂk;v g] > ulgs 4.he mo}ecules are premnieﬂ }‘mm i
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| Fig. 6. X-ray ph@ﬂoﬂ!ra]phs of SJrB&t")Bd co¥a e spg"umem s‘imﬁnmg the 140 reflection @ﬁ' the Righ-ang EL pﬁﬂ»eln ’!DDELhEI wzth : :
several ordess of {he low-angle pottern. Specimens were (a) nommal call skm b} ﬁf:rm":m.spamnc alf skan amd i=} dﬂmamsparahL

€23 skin after Implantation into the subrntis of 2 normal calf,

hus oecured in the diffusion chamber most probably
after the activity of procollagen peptidase, the specific
_ exeising enzyme commonly found in the exiracellnlar
space [15] and known 1o operate upon polymeric
procollagen 16}.

The most surprising observation is the :moﬁxﬁcaﬁ@n
Cin architeciure observed when the procollagen frame-
work is canvened 10 collagen fibers, in absence of
living cells. To be explainable ong has to accept that
the unﬁula-tmg procollagen fibers shrink after remwva]
of the peptide extensions and during the progess of .
compleiing polwmerazm;mn ‘This property would be
~‘most interesting 1o allow the parallel packing of the
ﬁbnls to form bundles and to insure 2 suitable tension
in the connective: tissue fibers mgeiher with their in- -
creaszd resistance 1o sress.

. Initial findings in elecimnoptmal mwst:gaimns also
g ‘BﬁI,'ITJ a higher structure of fibrils after implanta- -
imn Thjs w:LI be pulbhshed e]s&w‘zem-

| 'Acknovﬁedgmems

"»We are mds med i@ Dr Dﬂn MBIG»]]DVH t:h whO

_carried out the surgical procedy os on the celves. This
study was supporied by Grants 111783 and 111790
Stiftung V@Ekswagenwam and @5—@#1-— NiDR us -
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