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Interaction of Extracts of Cryopreserved Skin and Spleen Fragments
with Albumin and Their Effect on Molecular Mass Distribution

Po3pobneno cnoci6 onep:kaHHS BOAHO-COTBOBHX
EKCTPaKTiB KCEHOTEHHUX OPraHiB 3 BUKOPUCTaHHAM
KkpioGionoriuaux Texnosoriii [ 1]. Ix Bucoka Gionoriuna
AKTUBHICTh MPHU PI3HUX MATOJOTIYHUX CTaHAX MOXKeE
OyTH MOB’si3aHa 3 HASBHICTIO B HUX PETYISATOPHUX
nentufis [1, 4, 5]. IlokazaHo, 10 €KCTPAKTH LIKIpH
Ta CEeJIE31HKU HOPMaJTi3yIOTh IIPOIIEC 3aTOEHHS OITIKO-
BHUX Ta X0JI010BUX paH. [Tpu iboMy nipenaparu BBOIHU-
nucst 6e3mocepeIHpo B 30HY paHu [1].

BBaxaeTncs, 1110 BUKOPUCTAaHHS Ipenaparis, sKi
MICTSTP BUTbHI IENTHU/H, B KITIHIYHIA MPaKTHI YTPYA-
HEHe TepII 3a BCe Yepe3 iX MIBUIKE PO3IIETIIIOBAHHS
npotea3amu Kposi. [IpoTe B 3B’s13aHOMY cTaHi, B iep-
LIy 4epry 3 anbOyMiHOM CHPOBATKH KPOBI, TaKi MenTu-
TV HE I IIAI0ThCS AETPaaaIlii i MOXKYTb, IMICIIS YBeIe-
HHS B OpTaHi3M, MOCTyNaTH B HE3MIHEHOMY BHUIIISI
JI0 BIJIMIOBITHUX OpTraHiB i KJIiTHH [2].

Metoio poboTu Oyn0 AOCHIAUTH B3aEMOiIO
CKIIAJIOBUX EKCTPAKTIiB KpiOKOHCEPBOBaHUX (hpar-
MEHTIB IIKipH HOBOHAPOKEHHX MOPOCAT 1 CeTIe31HKU
CBHHEH 3 alibOyMiHOM CHpPOBaTKH KPOBI METOIOM
cnexTpodryopuMeTpii Ta iX BIUIMB HA NMENTUIHHUHA
CIIEKTp WIKIpW IMYpPiB MpPU yBEJEHHI B YEPEBHY
TIOPOYKHHHY.

Martepiaan Ta metoaun

ExcniepuMenTH IPOBEIEHO 3TiTHO 3 «3araJbHUMHU
MPUHIMATIAMHA EKCIIEPUMEHTIB Ha TBapHHAX», CXBa-
nenumu Il HamionanbHUM KOHrpecoMm 3 0ioeTHKH
(2004 p., KuiB, Ykpaina) i y3romkeHIMH 3 TTOJI0KEHHS -
Mu “EBporneiicbkoi KoHBeHTIIT Tpo 3aXUCT XpebeTHNX
TBapuH, SIKi BUKOPUCTOBYIOTHCS JIJIsi €KCIIEPUMEH-
TaJbHUX 1 IHIMX HayKoBuX 1ijei” (CtpacOypr, 1985).

ExcrpakTu oTprMyBaiu 3 pparMeHTiB WKipyu HOBO-
HapODKECHUX TIOPOCHAT 1 CEJIC31HKU CBUHEH, KPIOKOH-
CEepBOBaHMX 31 MBUAKICTIO oXxoyokeHHs 1°C/xB
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of Peptides in Rat Skin Extracts

The method of obtaining of aqueous-saline extracts
of xenogeneic organs using cryobiological technologies
has been developed [1]. Their high biological activity
under various pathological states may be related to
the presence in them of regulatory peptides [1, 4, 5].
It has been shown that skin and spleen extracts norma-
lize the process of healing of burns and cold wounds.
Herewith the preparations were introduced directly into
the wound zone [1].

It is considered that the use of preparations compri-
sing free peptides in clinical practice is more difficult
because of their rapid cleavage by blood proteases.
However in a bound state firstly with albumin of blood
serum these peptides are not subjected to degradation
and after being introduced into organism may enter as
unchanged ones to corresponded organs and cells [2].

The research aim is to investigate the interaction
of the extract components of cryopreserved fragments
of newborn piglets’ skin and pig’s spleen with albumin
of blood serum by spectrofluorimetry and their effect
on peptide spectrum of rats’ skin when being introduced
into peritoneal cavity.

Materials and methods

The experiments were performed according to
“General principles of experiments in animals”,
approved by the 2™ National Congress on Bioethics
(Kyiv, Ukraine, 2004) and conformed with the
statements of “European Convention for the protection
of vertebrate animals used for experimental and other
scientific purposes” (Strasbourg, 1985).

The extracts were derived from skin fragments of
newborn piglets and pigs’ spleen, cryopreserved with
cooling rate of 1°C/min by means of their incubation
in physiological solution [3]. PEO-1500 under 10%
concentration was used as a cryoprotectant. The
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LIUISIXOM 1X iHKyOaii B (izionoriunomy po3uunHi [3]. Sk
Kpionpotekrop OyB Bukopuctanuii [IIEO-1500 B koH-
nentpanii 10%. ExcTpakTu BBOAWIIN B YEPEBHY I10-
POXXHUHY HIypiB 3 po3paxyHKy 500 MKT menTHaiB Ha
KiJlorpaM Macu TBapuHU. [IJi1 OTpUMaHHS EKCTPAKTY
LIKipH mypiB 1 moapiObHIOBaM Ta iHKYOyBaiu B (izio-
JIOTIYHOMY pO34HHI MpoTsroM 60 xB.

J11st BU3HAUSHHS MOJIEKYIISIPHO-MAaCcOBOTO PO3MOIi-
Jy HU3bKOMOJIEKYIAPHUX (DpaKLiif pe4OBUH NENITHIHOL
MIPUPOIH BUKOPHUCTOBYBAJIH METO] BUCOKOE(DEKTHBHOL
reJbIpoHrKaydoi xpomarorpadii. Criekrpu duryopec-
neHmii (CP) orpuMyBaiu Ha crieKTpodIyopuMerpi
Varian Cary Eclipse. O6po0OKy cnekTpiB MpOBOAMIH B
nporpami Microcal Origin 6.0.

Pesynbpratn cTaTUCTHYHO 0OPOOISLIM 3a I0TO-
MOTOI0 TlakeTa nporpam Statistica for Windows 5.1.

Pe3yAbTaTM Ta OOroBOpeHHs

[Ipu mocmiKeHHI eKCTPaKTIB IIKIPH Ta CEIE31HKU
CIIEKTPO(ITYOPUMETPUIHUM METOJIOM OYJIO BCTAaHOB-
seHo, mo ix CO 3xaxonaTbca B Mekax 290-450 am.
[Ipu 30ymKeHHI CBITIIOM 3 JOBXUHOW XBHII 280 HM
makcuMyMm CO 3HaxomuThes y Mexax 340-354 uwm,
10 MOXE CBIAYWTH MPO HASBHICTh B €KCTPAKTax
3aJUILIKIB TpUnTodany, abo Z0CTYITHUX POZUYUHHHUKY,
a00 TaKuX, 0 3HAXOAATHCS y BUIBHOMY CTaHi.

BpaxoBytoun, 1110 0CHOBHUM TPAHCIIOPTHAM OLITKOM
IJ1a3MU KPOBi € CUPOBATKOBUH anbOyMmiH [2], HaMu
OyJI0 TOCIIIPKEHO B3a€EMOJIII0 CKJIAJIOBUX EKCTPAKTIB
3 anpOyminoM. JlogaBaHHS €KCTPAKTIB MIKIPH Ta ce-
JIE31HKH JI0 PO3YUHY ajIbOyMiHYy HPU3BOAMIO 10 Ta-
ciHHs BacHOI utyopectieniii anbOyminy (A,s,, =280
HM) 1 BIUIMBAJIM Ha CTaH TPUITO()AaHOBHX 3aJUILKIB
oinka (A, = 296 HM).

[ToniOHWMit BITUB, STKAI CITOCTEPITAETHCS, 30KpEMa,
TIpY 3B’ I3yBaHHI JISSIKUX HU3bKOMOJICKYIISIPHUX JTITaH/IiB
3 aJIbOyMiHOM, MOXE pO3INIAIATHUCS SK JAO0Ka3 3B s-
3yBaHHS KOMITOHEHTIB €KCTPAKTiB 3 UM OinkoM. Y
IFOMY BHITQJKY cranax TpunrohanoBoi Quyopec-
TIEHITii MOYXe BiTOOpaskaTH 3MEHIIICHHS MTOJIIPHOCTI MiK-
POOTOUEHHS 3aNuIIKiB Tpuntodany abo iX mepemi-
IIEeHHS Ha OUIbIIy BifICTaHb BiTHOCHO THPO3HHIB,
BHACJIITOK YOT'0 3HMKY€ETHCS racsIInii BIUIUB THPO3UHIB
Ha (hryopecuentiio Tpuntodany [6].

Taxi cnexTpaibHi 3MiHU BigOMBalOTh, MalOyTh,
[poLEeC NEPEeHECeHHs eHeprii MiX XpoMo(pOpHUMHU
rpynamu OUIKIB 1 eKCTPAKTY, B IEPILY Yepry, 3 THPO-
3MHOBHX 3JIMIIIKIB OIKIB Ha TPUNITO(AHOBI 3aTHIITKH
nenTuiB ekcTpakty. OcKiIbKU eQEeKTUBHICTD Nepe-
HECEHHsI éHeprii MPSMO NPOIOpLiiiHa BiACTaHI MiXK Xpo-
Mo(opaMu, MO’KHA TIPUITYCTHTH, 1[0 MIXK MOJIEKYJIaMU
JMOCTIKYBaHUX OIJTKIB 1 KOMITOHEHTAMH EKCTPAKTy
3I1MCHIOEThCA OJM3bKa B3a€EMOIS, sIKa MOXKE CBIJI-
YHUTH PO YTBOPEHHSI KOMIUIEKCY O1LTOK-TIENTUAN EKCT-
paxTy.

OTxe, IPOBEACH] JOCIIKEHHS MOKA3yIOTh (PaKT
psIMOT B3a€MOJii KOMIIOHEHTIB €KCTPAKTIB 3 anbOy-
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extracts were introduced into peritoneal cavity of rats
at 500 pg of peptides per kilogram of animal’s mass.
To obtain the extract of rat’s skin it was disintegrated
and incubated in physiological solution for 60 mins.

To reveal molecular-mass distribution of low
molecular fractions of the substance of peptide origin
the method of highly effective gel-penetrating chroma-
tography was used. Fluorescence spectra (FS) were
obtained with Varian Cary Eclipse spectro-fluorimeter.
The spectra were processed by means of Microcal
Origin 6.0 program.

The results were statistically processed using the
Statistica for Windows 5.1 software.

Results and discussion

When examining the skin and spleen extracts with
spectrofluorimetric method there was found that their
FS were within the range of 290—450 nm. At the light-
excitation with wavelength of 280 nm the maximum
of FS is within the range of 340-354 nm, that may
testify to the presence of tryptophan rests in extracts,
either available to solvent or those been in a free state.

Taking into account that the main transport protein
of'blood plasm is serum albumin [2] there was studied
the interaction of the components of extracts with
albumin. Adding of skin and spleen extracts to the
albumin solution resulted in the quenching of own
albumin fluorescence (A,,.= 280 nm) and affected the
state of tryptophan rests of protein (A,,,= 296 nm).

The similar effect which is observed, in particular,
during binding of some low molecular ligands with
albumin may be considered as a proof of binding the
extract’s components with this protein. In this case
the burst of tryptophan fluorescence testifies to the
reduction of the microenvironment polarity of trypro-
phan rests on their relocation to bigger distance in
respect of tyrosines, leading to the decrease of the ef-
fect of tyrosines on tryptophan fluorescence [6].

These spectral changes likely reflect the process
of energy transfer between chromophore groups of
proteins and the extract primarily, from tyrosine rests
of proteins to tryptophan ones of extract’s peptides.
Since the efficiency of energy transfer is directly pro-
portional to the distance between chromophores, one
may admit that between molecules of albumin and
extract’s components there is a close interaction which
may testify to the creation of the protein-extract’s
peptides complex.

Thus, the performed research demonstrates the fact
of a direct interaction of extract components with blood
serum albumin, resulting in albumin conformational
changes, but additional studies are necessary to specify
the mechanisms of this interaction.

One of the approaches to estimate the composition
of the extracts may be the analysis of their synchronous
spectra which are sensitive to the change in micro-
environment state of tryptophan and tyrosine rests in

PROBLEMS
OF CRYOBIOLOGY
Vol. 18, 2008, N21



MIHOM CHPOBATKH KPOBI, 110 IPU3BOAMTH J10 KOH(OP-
MalliiHUX 3MiH allbOyMiHY, TPOTE AJIsi KOHKpETH3aIlil
MeXaH13MIB L€l B3aeMOi1 He0OX1QH1 TOAATKOBI JOCITI-
JOKEHHS.

OpmHHM 3 MIIXOMIB IO OI[IHKU CKJIaTy E€KCTPAaKTiB
MOke OyTH aHaJIi3 IX CHHXPOHHHX CIIEKTPIB, SIKi Uy TJIHBI
710 3MIHH CTaHy MiKpPOOTOYEHHS TPUNTO(AHOBHX 1 TH-
PO3WHOBHX 3QJIMINKIB B Oikax Ta memTumax. Bera-
HOBJICHO, 1110 CHHXPOHHI CIIEKTPHU Aal0Th MOKJIUBICTb
BHSIBUTH HE TIJIbKU PO301KHOCTI B CKJIaJli eKCTPAKTIB,
10 TOCTIKYIOTBCSI, aJle i OTpUMATH iX 1HIUBITyaTbHi
CIIEKTPAITbHI TOTIOTPaMH, SIKi SIBIISTFOTH COOOT0, TTO CYTI,
CHEKTpaJIbHI XapaKTepUCTUKHU BiAMOBIIHUX EKCTPAK-
TiB.

Taxosx Oys0 BCTaHOBIIEHO, IO TIPH YBEIECHHI €KC-
TPaKTy IIKIpH B YEPEBHY MOPOKHUHY IIypiB Ha 3-10
00y criocTepiraeTbes 301IbIIEHHS KiTbKOCTI TiKiB Ha
XpOMaTorpaMi eKCTPaKTy IWIKipH 3 3 10 8 1 3MEHILIEHHS
iX KUTbKOCTI Ha 7-y moOy. Ilpu BBeneHHI eKCTpakTy
cele3iHKY Ha 3-10 100y TaKoXK 301IBIIYETHCS KUTbKICTh
iKiB Ha XpoMarorpami, ajie Ha 7-y 100y IXHS KiJIbKIiCTb
ctae me Oiunpmoro. Lle Moxe cBiAYMTH MPO Pi3HUIMA
MEXaHi3M BIUIMBY ITUX €KCTPAKTiB Ha (i310710TTIHAN
CTaH KJIITHH IIKipH, 10 BiIOWBAETHLCS HA IENTHIHOMY
CKJIaJi eKCTPAKTiB MIKipH.

BucHoBsku

OpepxaHi pe3ynbTaTH MOKa3yloTh (PakT mpsmMoi
B32€MO/Ii1 KOMIIOHEHTIB €KCTPAKTIB IIKipH Ta CEJIe31H-
KM 3 alb0yMiHOM CHUpPOBAaTKH KpoBi. BcTaHoBieHa
MOJKJTUBICTB 17IeHTH(DIKYyBaTH €KCTPAKTH IO TOMIOTpa-
Max X CHHXPOHHHUX CIIEKTPiB. YBEICHHS €KCTPAKTIiB
y UYepeBHY MTOPOKHUHY ILIypiB IPU3BOAMUTE A0 3MiHH
MOJIEKY/IPHO-MAcOBOTO PO3MOALTY PEUOBHH MENTHIHOL
MPUPOJIH B EKCTPAKTAX MIKIPH TBAPUH.
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proteins and peptides. It has been established that
synchronous spectra enable the revealing of not only
the difference in the composition of the extracts under
investigation, but also the obtaining of their individual
spectral characteristics of corresponded extracts.

It has been also found that during introduction of
skin extract into rat’s peritoneal cavity to the 3™ day
an increase of the number of peaks on chromatogram
of skin extract from 3 to 8 and decrease of their
number to the 7™ day were observed. During
introduction of the spleen extract to the 3™ day the
number of peaks on chromatogram is also increased
and to the 7" day their quantity increases more. This
may testify to a different mechanism of effect of these
extracts on physiological state of skin cells that is
reflected on peptide composition of skin extracts.

Conclusions

The obtained results testify to a direct interaction
of the components of skin and spleen extracts with
albumin of blood serum. The possibility of identifying
the extracts on topograms of their synchronous spectra
was established. Introduction of extracts into peritoneal
cavity of rats results in the change of molecular-mass
distribution of peptide origin in skin extracts of animals.
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