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Molecular-Mass Distribution of Peptides and Their Spectral
Characteristics in Extracts of Rat Skin and Blood

Bizomo, 1o perynasTopHi HeNTHAN TPUAMAIOTh
0e3MocepeIHIO yUacTh B peTyJsiii Sk (i3ionoriaHof,
TaK 1 pernapaTuBHOI pereHepartii. Bonn TkaHuHO-Crieu-
(biuni i BUIOHecnedivHi [2]. MoXXI1BO, BOHH MOXKYTh
YTBOPIOBATHCA MPH HEOOXITHOCTI KOpEKLii Toro 4u
1HIIOTO TATONOTIYHOrO cTaHy. BcraHoBneHa Brucoka
0ioJI0TiYHa AKTUBHICTH EKCTPAKTIB KPIOKOHCEPBOBAHUX
(parMeHTiB OpraHiB CBUHEH Ta MIOPOCHT, SIKa OB’ SA3Y-
€THCSI 3 HAIBHICTIO B HUX TaKHUX MenTumiB [1].

Merta poOOTH — BUBYMTH BIUIMB TPaBM LIKIpH Ha
MOJIEKYIIIPHO-MACOBHH PO3MOILT ENTHAIB B €KCTPAK-
Tax IMIKipH Ta CUPOBATII KPOBI IIypiB, 8 TAKOXK BILIUB
EKCTPAKTiB KPIOKOHCEPBOBAHUX (ParMeHTIB LIKipH
HoBoHapomkeHnx nmopocar (EILHIT) i cene3iaku cBu-
uvei (ECC) Ha 1ie#t MoOKa3HUK B ITWHAMII 3aro€HHS
XOJIOIOBUX TPaBM.

Martepiaan Ta metoaun

ExcnieppuMeHTH pOBEICHO 3TiAHO 3 «3aralbHUMH
MPUHLUIIAMU €KCIIEPUMEHTIB Ha TBAPUHAX), CXBATICHHU-
mu I HamionansauM KoHTpecoM 3 6ioetuku (2004 p.,
KwuiB, Ykpaina) i y3ro/pkeHIMU 3 TIOJIOKEHHIMU «EBpO-
nieiicbkoi KoHBEHIIIT ITpo 3aXUCT XpeOeTHHX TBApHH, SIKi
BUKOPHUCTOBYIOTHCS JUIsl EKCIIEPUMEHTAIBHUX 1 IHIINX
HaykoBuX 1miein» (CtpacOypr, 1985).

[lepen HaneceHHSAM TpaBM POOWIM EMUIAIII0 Ha
cterHi. Tpu napasnenbHi pi3aHi paHd NTUOMHOIO 2 MM,
TOBXKHHOIO 10 MM HAHOCHIIW 3 IHTEPBAJIOM 5 MM.
TepMmiuHi TpaBMU HAaHOCHIW MIZHUM arlIiKaTopom
niamerpom 10 mm 3 Temrieparyporo 100°C 1 —196°C,
excriosutis 35 1 60 cex BignmoBigHO. OnpoOMiHEHHS
yabrpadioneroM (YD) npoBOAUIN EPUTEMHOIO JIaAM-
noto EYB-30 3 Bigcrani 10 cm Ha ipoTs3i 10 xB. Exc-
TPaKT KPIOKOHCEPBOBaHUX (hparMeHTIiB IIKIPH HOBO-
HapOKEHUX MOPOCSIT 1 CENEe31HKU CBUHEH OJICPKyBaIH
3a MeTos1oM [3] Ta yBOAWIIHM B YEPEBHY MOPOKHUHY
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Serum According to Trauma Type

It has been known that regulatory peptides directly
participate in regulation of both physiologic and
reparative regeneration. They are tissue-specific and
species-non-specific [2]. They may be likely formed
if necessary for the correction of any pathologic state.
High biological activity of cryopreserved extracts of
pigs’ and piglets’ organ fragments, which is associated
with the presence of these peptides in it, has been es-
tablished [1].

The research aim is to study the effect of skin
trauma on molecular-mass distribution of peptides in
skin extracts and blood serum of rats, and the effect
of extracts of cryopreserved skin fragments of newborn
piglets (ESNP) and pigs’ spleen (ESP) on that index
of cold trauma healing in dynamics.

Materials and methods

All experiments were carried out according to
“General ethical principles of experiments in animals”,
approved by the Ist National congress for Bioethics
(Kiev, Ukraine, 2004) and confined with the regulations
of “European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other
Scientific Purposes” (Strasbourg, 1985).

Before trauma initiation, the thigh was depilated.
Three parallel slash wounds of 2 mm depth, 10 mm
length, were done with 5 mm interval. Thermal trau-
mas were made copper applicator of 10 mm diameter
and with temperature of 100 and —196°C, 35 and 60
seconds exposure, correspondingly. Irradiation with
ultraviolet light was carried out with EUV-30 lamp in
adistance of 10 cm for 10 min. The extract of cryopre-
served fragments of newborn piglets’ skin and pigs’
spleen was obtained on the method [3] and introduced
into abdominal cavity for 1 ml one per day. Peptide
concentration in extracts made 100 pg/ml. All experi-
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o 1 m1 1 pa3 Ha 100y. KoHIleHTpartist nenTu/IiB B €Kc-
Tpaktax craHoBmwia 100 mxr/mut. Bei maHimynsmii 3
TBapUHAMH TPOBOJIMIIM i TTOBEPXHEBUM €PipHUM
HapKo30M. EKCTpakTH MIKipH HIypiB OTPUMYBAIH
iHKyOyBaHHSIM (PparMeHTiB MIKipu B ¢izionorivHOMy
po3unHi npotsiroM 60 xB. Js1 BU3HAUCHHS MOJIEKY-
JSIPHO-MACOBOT'O PO3IOJILTY PEYOBHH NENITHIHOT MTPH-
pOAM B €KCTpakTax BUKOPUCTOBYBAaJW BUCOKO-
e(heKTUBHY TeNBIIPOHUKAI0TY XpoMaTorpadito. Criek-
TpoIIyOpUMETPUYHI BUMIipIOBaHHS MMPOBOJUIN Ha
criekrpoduryopumetpi Varian Cary Eclipse. Pe3yms-
TaTH CTATHCTUYHO 0OpOOIISIIM 32 TOTIOMOT OO MTaKeTa
nporpam Statistica for Windows 5.1.

Pe3yAabTatn Ta 0OrosopeHHs

Po3poOka HOBUX BUCOKOC(EKTUBHUX JIKAPCHKUX
TIperapaTiB, Y TOMY YHCHi ¥ T TIKyBaHHS paH IIKIpH,
MIPOIOBXKYE 3aJUIIATHCS aKTyaJbHOIO 3a1a4ero. byno
nokasano, mo EIIHIT i ECC nopmani3yrooTh npoiiec
3aro€HHs XOJIOJ0BHX Ta OMIKOBHX paH [1], a 1e mo-
B’SI3y€ThCS 3 HASIBHICTIO B HUX PEryISTOPHUX NENTH-
ni. ToMy nonepeaHbo MU TOCIiAUIN MOJIEKYIISIPHO-
MacOBHH pO3MOLT PEYOBHH NENTHAHOI IPUPOIHN B IIUX
eKCTpaKTax 1 HaTWBHIN MIKipi 1ypiB. OQHAKOBUMH
JIiTepaMu Ha XpoMaTorpamax MmoMideHi MiKH, 110 Bifo-
BiJAIOTh PEYOBMHAM MENTHUIHOT MPUPOIU 3 OIHAKO-
BOIO MOJIEKYJISIPHOIO Macoro. Lleli po3moai 3anexuThb
BiJl 0I0JIOTIYHOIO MaTepiaiy, ajie CIIOCTEPIraloThCs 1
crinbHi 1 Beix excrpaktiB miku — P, E, F, G (puc. 1).

Ha 2-y no0y micns HaHeCeHHs TpaBM Ha XpOMaTo-
rpami eKCTPaKTy MEXaHiYHO TPABMOBAHOT IIKipH peec-
TPYEThCA TPH JOAATKOBUX Tiku, a came A, B 1 E
(puc. 2). MakcuMmanbHa KiTBKICTh ITKIB CIIOCTEpi-
raeThCsl IPH XOJI0A0BiH TpaBMmi Ta micns YO onpomi-
HeHHs Kipu. OTke, MOJIeKYIIPHO-MacOBU PO3MOLT
B EKCTPaKTax IIKipH 3aJICKUTH BiJl BUILY TPABMH, IO
MOXe BiJJoOpakaTw crieliu(ivHICTh PO3BUTKY 1 peryis-
i TpOoIEeCiB 3analeHHs] IPH Pi3HUX BUAAX TPABM.
BcraHOBIICHO 1110 MiCiIsi HAHECSHHS TPABM 3MIHIOEThCS
MOJIEKYJISIPHO-MACOBHI PO3MOALT MENTHIIB 1 B CHPO-
BaTII KPOBI.

[Ipu upoMy 3MIHIOIOTBECSI TAKOXK CIIEKTPaJIbHI Xa-
PaKTEepUCTUKH K €KCTPAKTIB IIKipH, TAK i CHPOBATKH

a a ¢]

ments with animals were carried out under interfacial
ether narcosis. Extracts of rats’ skin were obtained
with incubating of its fragments in physiological solution
for 60 min. For determining the molecular-mass distri-
bution of substances’ peptide origin in extracts, the
high-efficiency gel-penetrating chromatography was
used. Spectrofluorimetric measurements were carried
out with Varian Cary Eclipse spectrofluorimeter. Results
were statistically processed using Statistica for Win-
dows 5.1 software.

Results and discussing

Development of new high-efficiency medicines,
including for the healing of skin wounds, remains an
actual problem. It has been shown that ESNP and ESP
normalize the adhesion process of cold and burn
wounds [1], but this is associated with the presence of
regulatory peptides in it. So, initially we have investi-
gated the molecular-mass distribution of peptide origin
substances in these extracts and native rats’ skin. The
peaks are marked the same letters in chromatograms,
corresponding to the substances of peptide nature with
the same molecular mass. This distribution depends
on biological material, but peaks: P, E, F and G common
for all extracts are observed.

To the second day after trauma initiation in extract
chromatogram of mechanically traumatized skin three
external peaks, like A, B and E are recorded (Fig. 2).
Maximal number of peaks is seen at cold trauma and
after ultraviolet radiation of skin.

So, molecular-mass distribution in skin extracts de-
pends on trauma type that may represent the specificity
of development and regulation of inflammation
processes at different trauma types. It has been estab-
lished that after trauma initiation the molecular-mass
distribution of peptides also changes in blood serum.

Herewith the spectral characteristics of either skin
extracts, or blood serum also change. It means that in
response to trauma the regulatory mechanisms are
triggered with peptide regulation not only at local level,
but also at organism one.

During healing of cold wounds (14 days observation
term) the normalization of peptide composition and

Puc. 1. Xpomarorpamu EIIIHII (a), ECC (6) i HaTuBHOT IKipH 11ypiB (B).
Fig. 1. ESNP chromatograms (a), ESP (b), native skin of rats (c).
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Puc. 2. Xpomarorpama ekCTpakTy HIKipH OIypiB Ha 2-y 100y Miciisi HAaHECEHHs pi3aHoi (a), omikoBoi (0), X010110B0i (B) Ta YD

TpaBM.

Fig. 2. Chromatograms of skin extracts of rats to the second day after initiation of slash (a), thermal (b), cold (c) and UV

traumas (d).

KkpoBi. [le Mosxe CBiqunTH, 110 Y BiMOBIIL HA TPABMY
BKJIFOYAIOTHCS PETYISATOPHI MEXaHI3MH 3 3aJTy9eHHSIM
MIENTHIHOI PETYIALIT He TUTPKH Ha MiCLIEBOMY, ajie i Ha
piBHI opraHizMy. Y mpoIieci 3aro€HHsI XOJIOAOBHUX PaH
(ctpok cioctepexenns 14 1i0) ciocTepira€Tbest HOP-
MaJi3allis MenTUIHOTO CKIIy Ta CIIeKTPiB (yopec-
LEeHMI{ SK eKCTPaKTiB LIKipH, TaK 1 CHPOBATKH KPOB.
Ane npu ysenensi EIITHIT abo ECC Taka Hopmari-
3a11ist BinOyBaeThCsl B OUIbII paHHi cTpoku. [Ipu npomy
TEMIIM 3arO€HHS PaH TaKoX OynM OiNBIIMMH, HIX B
KOHTpOJi (yBeaeHHS (Pi310JOTIYHOTO PO3UYUHY).
OpneprkaHi JaHi MOXXYTh OyTH BUKOPUCTaHI IPH 3’ 5ICY-
BaHHI MEXaHI3MiB TIETITHIHOI PETYIIAIIII IPOIIECY 3ar0€H-
Hsl paH.

BucHoBku

MonekynsapHO-MacOBHI PO3MOIiT peYOBHH MENTH -
HOI IPUPOJM B €KCTPAKTAX LIKIPH 1 CUPOBATLi KPOBi
Ta 1X CIeKTpajbHI XapaKTEPUCTHKHU 3aJIeKaTh Bix
Buay TpaBmiu. [Ipu BBeeHH] 1OCTiAHUM TBapHHAM B
yepeBHy nopoxuuny EIIHII a6o ECC mpucko-
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fluorescence spectra for either skin extracts or blood
serum are observed. But at injection of either ESNP
or ESP this normalization proceeds at earlier terms.
Herewith healing rates of wounds were also higher
than in the control (injection of physiologic solution).
Obtained data may be used for determining of mecha-
nisms of peptide regulation for healing wounds process.

Conclusions

Molecular-mass distribution of the substances pep-
tide origin in skin extracts and blood serum and their
spectral characteristics depends on trauma type. During
injection of either ESNP or ESP into abdominal cavity
of investigated animals, healing of wounds accelerates
and investigated indices normalize at earlier terms.
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