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INFLUENCE OF INDUCED CARCINOGENESIS ON BIOLOGICAL M  ARKERS OF
ENDOTOXEMIA
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In an experement on outbred white rats was condlactesearch of changes in biological markers @égenous intoxication
in the dynamics of development of induced neoasticess. There was established the progressimation and accumulation in the
blood of the experimental animals of middle-mastemdes of different fraction®MM238, MMM254, MMM260, MMM280. The
membranedestractive effect of these protein tarim®nfirmed by an increase in the erythrocyte xnoeintoxication.Mathematically
calculated index of distribution, aromaticity inderd the peptide-nucleotide index indicate on timtabetween the individual
components of the complex of substances of lownggdium molecular weight.

Key words: Induced neoplastic process, endogenous intoxicdtiological markers.

The paper is a fragment of RSW “Morphofunctionatesbf the spleen and immune reactivity factothéncondition of the
experemental carcinogenesis” 2016- 2018. Statesiegion N 011U003350.

Colorectal cancer is one of the most widespreadstygf cancer and occupies théplace at the
structure of mortality from malignant diseases. dth60% of cancer patients die within 2 years from
lymphogenic and hematogenous metastasis [4]. Mmstet patients die from the so-called endogenous
intoxication. The formation and development of @inis accompanied by the distinct manifestations of
syndrome of endogenous intoxication (SEI), theesyit pathological process that can rapidly progress
Consequently, the study of this issue in termsdficed carcinogenesis is the most promising. Tlagllesi
mass molecules, namely, oligopeptides, with a roa$90 to 5000 D are the best suited as subst@tes
study of endogenous intoxication. By their natutey refer to protein toxins with a high content of
dicarboxylic and low - aromatic acids in middle-mamolecules. They also have a direct membrane-toxic
effect and initiates nascence of peptides thatsarelar in structure to the bio regulators. MMM are
characterized by high biological activity. Essdnirecrease of blood MMM in various pathologies are
unfavorable prognostic indicator of diseases [1]. The research of permeability of the erythrocyte
membranes is one of the waysfor endogenous inteacdiagnosis. Since erythrocyte membrane isddeas
a prototype of plasma membrane of all body ceftis, ibhcrease of their permeability (own growth o th
erythrocyte index of intoxication) can be considesegeneral manifestation for the cell membranethef
body [5,7].

The purposeof the study was to find out the changes of endwita markers in the blood of white
rats with chemically induced carcinogenesis duitiregexperiment.

Materials and Methods. The research was conducted on 96 mature outbred wigle rats with
body weight (190+5) g, kept in standard vivariunmaiions. All manipulations with the experimental
animals were carried out in compliance with theesubf "European Convention for the Protection of
Vertebrate Animals used for experimental and offugentific purposes”, and according to "Scientifitd
practical recommendations for keeping laboratonynals and work with them" [8,11]. The experimental
animals were divided into the following groups: toh(n=12); experimental group of animals with slaied
induced carcinogenesis (n=84, where: 12 specias mertified after 1 month; 12 species were modifiiter
2 months;12 species were mortified after 3 montt&;species were mortifiedafter 4, 5, 6, 7 months,
respectively). Induced carcinogenesis was simulalsd administration of 1.2-dimethylhydrazine
dihydrochloride (DMH) (Sigma-Aldrich Chemie,Japandhction; series D161802), pre-diluted with isaton
sodium chloride solution. Carcinogens were adnairgst subcutaneously in a blade region at a dose f
mg/kg (per active substance) once a week duringezéks, strictly by the mass rate of animals 0.DMH
perl0 grams of body weight [3]. The controls werts edministered subcutaneously with0.1 ml saler@(
grams of body weightweekly in the same region. Ermntal simulation and collection of the materials
spleen and blood for research was carried oueatdme time of day (10.00-12.00 hrs) in a spea@hrat a
temperature of 18-20°C. The degree of intoxicatvas assessed by erythrocyte index of intoxicatidh by
the number of absorbed stain (methylene blue) ythrecyte membranes [9] and the content of the leidd
mass moleculesMMMzzs, MMMa2s4, MMM266 MMM2s0), calculating their indices (index of distributiarh
MMM2d/MMM3zs9;  the  peptide-nucleotide  index (MMMMMM gq);  aromaticity  index
(MMM 23dMMM 2¢9) [2]. The computer program Microsoft Excel XP (USAas used for calculations. All
results were processed by variation statisticsgusinvaried analysis of variance with ANOVA using
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Originpro 7.5. The differences between the meanegalvere considered reliable when the probabifity o
alternative hypothesis was not less than 0.95 [6].

Results and DiscussionThe specific feature of the dynamics of the bloaddie-mass molecules
amount was increasing gradually, indicating abweirtaccumulation in the blood. This process was a
reflection of endogenous intoxication (endotoxemig)ich subsequently could significantly complictiie
progression of carcinogenesis, thus, causing thmation of qualitatively new manifestations of the
pathologic process. In this way, the level of MM}reflecting the content of low molecular weighppaes
(with a molecular weight up to 2000 Da), within omenth from the beginning of the simulation of the
oncoprocess, exceeded the benchmark by 19,7% @ROwithin 2, 3, 4 and 5 months - by 34.1%, 9.8%,
17.4%, and 21.2%, respectively. The highest ratdiM.zs was observed within 6 and 7 months from the
beginning of administration of DMH and raised up 4b,7 % and 43,2 %, respectively (p <0,001).
Noteworthy, the sharp stepwise increase of the Mdidntent on the 6 and 7 months was observed.
Obviously, it was during this period that there veas increase of endotoxemia with the avalanche-like
accumulation of blood MMM. The level of the MMb4s consideredto be the common integral index of
content of substances of low and medium molecukdght (500 Da to 5000 Da), including, in addition t
peptide, about two hundred compounds of normaladmmbrmal metabolisms. The dymanics of the increase
of MMM 254 was similar to the MMMkg the increase, starting from the first month (b@¥%) of DMH
administration withfurther growth on thé?Zby 33.6%), 3 (by 16.4%), # (by 21.1%) and % (by 25.8%)
months of observation and followed by an abrupteiase onthe's(by 50.8%) and 7 (by 50.9%) months of
the simulated oncoprocess. The dynamics of thiexinlilstrated the revealed tendency more cledinly:
primary (a month after the beginning of simulatafrthe induced lesion) increase in blood MMM, falied
by the period of the "plateau” type, when the l@fédMMM changed insignificantly (2-5 months) anihdly,
the avalanche-like accumulation of MMM, startingrirthe 6-7 months of oncoprocessdevelopment (Fig.1)

The MMM level that reflect the content of the nucleotidgetion wasincreasing during all periods
of observation with the largest growth on tH& 8" and ¥ months from the start of simulation-induced
lesions by 22.5%, 39.4%, 40.1%, respectively, agpeoed to the same period in the control groumivhals.

It can be assumed that the destruction of cettaicinogenesis also involvesthe nucleotides.

The MMM.g level that mainly reflects the content of aromatimino acids, began to increase
significantly only from the ®month after administration of DMH, exceeding thiemence value by 27.1% (p
<0,001). The formation of aromatic derivatives ftacbwn peculiarities: not growing on the first rttos of
the simulation of the induced carcinogenesis, it iwaasing considerably, starting from tfead 'month
of observation by 34.1% and 35.4%, respectivelge accumulation of MMMdn blood was revealed later,
when the SEI was originating and systemic damagéternal organs joined to pathogenetic circle.
Consequently, accumulation of MMb4n blood can be considered as a marker of SEldenedat (Fig. 1).
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~ Fig. 1.Content of MMM of different fractions in tilgnamics ofthe induced carcinogenesis development.

The dynamics of neoplastic intoxication developnstidwed the significant increase of Ell. In this
way, on the ¥ month of observation the Ell increased by 54,8%0the 2¢ — by 63,1%;on the'3 — by
75,6%; on the @— by 75,7%; on the'56", and ' months — by 77,9 %, 78,4 % and 85,6 %, respdgiive
comparison with control group of animals. Endogenatoxication may be caused by not only the
accumulation of toxins in the blood, but also byicdation of the ratio between the individual compats of
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the complex of substances of low and medium makeauight. To evaluate this correlation the caliota
of the indices that reflect the extinction raticettain wavelengthswas suggested(Table 1).

The most commonly used index of distribution (IDpswincreasingduring all periodsof the
observation, especially on th&nionth of the simulation of the induced carcinoganbg 14.1% from the
control level (p <0,001). It is indicated about @otlation of aromatic peptides, containing chromlatwe
cells,in the blood of animals with simulated oncmgssboth at the early and late periods of obsemnvat

Table 1
Markers of the endogenous intoxication in the dynaias of neoplastic endotoxemia development (M + m)
Group of animals Index
Ell, % 1D280/254 1AR 238/280 PNk3s/260
Control 51,42+0,98 0,99+0,02 0,92+0,02 0,93+0,02
= month 1 79,7141,25%* 1,01+0,01 0,97+0,01 0,95#0,0
5 5 month 2 83,88+1,07* 1,04+0,01 0,98+0,01 0,9540,0
E® |month3 90,29+1,08** 1,04+0,01 0,96+0,02 0,9940,0
23S [ month4 90,13+0,99** 1,02+0,02 0,98+0,02 0,9840,0
é £ 8 [‘month 5 91,4621,04* 1,04+0,02 0,97+0,02 0,98406,0
3 month 6 91,75+1,04* 1,050,01 0,97+0,01 1,0040:0
month 7 95,42+0,59** 1,13+0,02** 1,01+0,01** 1,80,01*

Note.* - values that are significantly differertrfn similar index in the control group of animals{1p<0,05; 2. ** -p<0,01; 3. *** - p<0,001).

The peptide-nucleotide index (PNI) was increasitendilystarting from the first month of the
affection to the end of observation. The largestsignificant growth of this index was noted on Tfimonth
of the experiment, indicating aboutprimary conttifau of nucleotides as compared to peptides andr oth
substances. Aromaticity index (IAR) reflects th&ordoetween the low molecular weight peptides drel t
peptides containing aromatic chromatophore cefigcifying the contribution of the latter. The index
significantly increased(by 11,8%) (p <0,01)) on7traonthof simulation of the induced destruction. It
confirmed that the aromatic peptides contributéht overall accumulation of MMM in the dynamics of
carcinogenesis progressing.

T

The analysis of the dynamics of calculation indigaantitatively confirmed the assumptions about
the value and contribution of different MMM fact®ninto the development of the DMH-induced
carcinogenesis. The findings are noteworthy, sincaccessible literature we did not find data oa th
pathogenetic role of individual components of teeegal complex of substances of low and middle cotde
weight, which are joined under the name of MMM. Hulvantage of nucleotide faction and amplificatén
aromaticity of peptides, comprising the MMM,werevade factors of oncoprocessprogress, since they
accompanied the progressive formation of SEI.

Prospects for further researchlraking into account a substantial accumulatiopatentially dangerous protein toxins, i.e.,
MMM, in the blood of animals with induced carcinogsis the establishment of their effect on the sthtell membranes and the
progress of immunological reactivity processesasnsing for further research.
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BIVIUB IHIYKOBAHOI'O KAHIHEPOI'EHE3Y HA
BIOJIOTTYHI MAPKEPY EHJIOTOKCEMIT
Jlicanuyk H. €. , Annpiituyk L. 1. , CtpaBebka M. 4.,
Copoka 10. B. , SIBopcbka C. L.

B excrniepumenTi Ha ayTOpeHUX OLTMX IIypax JOCIIIDKEHO
JMHAMIKy 3MiH 0i0JIOrYHHUX MapKepiB eHJOreHHOT IHTOKCHKALLiT
B IPOLIECI PO3BUTKY iHIYKOBAHOTO HEOILIACTHYHOIO YPAXKCHHS.
BeraHoBieHO mporpecyroue yTBOPEHHS Ta HAKONMYEHHS Y
KpPOBI MiIIOCIIAHAX TBAPUH MOJICKYJI CEPEIHBOI MacH Pi3HUX
¢paxuiii: MCM238, MCM254, MCM260 ta MCM280.
MeMOpaHOIEeCTPYKTHBHU ePeKT IMX OLIKOBHX TOKCHHIB
TATBEPKYETECS  MIIBUMIEHHSIM  SPUTPOLMTAPHOTO  IHIEKCa
iHTOKCHKalii. MaTreMaTHyHO pO3paxoBaHi IHIEKC PO3MOJILTY,
IHIEKC apOMaTUYHOCTI Ta METHAHO-HYKICOTHAHUH iHAEKC
BKa3yIOTh Ha MOPYIICHHS MK OKPEMHMHU KOMIIOHEHTaMH ITyITy
PEUOBHH HU3BKOI 1 CepeIHbOI MOJICKYILIPHOT MacH.

KirouoBi cioBa: iHAyKOBaHMI HEOIUIACTUYHMI HpOILIEC,
CHJIOTCHHA IHTOKCHKALIis1, 010JI0TT4HI MapKepH.

Crarrs Hagiitnoa 8.11.201%.

00000,

BJIMSIHUE MHAYHHUPOBAHHOI'O KAHHEPOI'EHE3A
HA BUOJIOIT TYECKHUE MAPKEPBI DOHIOTOKCEMUHN
JIucanuyk H. €., Augpuiiuyk U. 5., Ctpasckasa M. 5., Copoxa
IO. B., SIBopckasn C. .

B skcniepumMenTe Ha ayTOpemHBIX OENbIX KpbIcax HCCIeNOBaHa
JMHAMUKAa WM3MEHEHHH OHMONOTMYECKMX MAapKepoB SHAOTEHHOMN
WHTOKCHKAIMM B TIPOLECCE  PasBUTHA  MHIYLIPOBAHHOTO
HEOIJTACTUYECKOTO TIOPaXKEHUsI. YCTaHOBJIEHO MPOrPeCcCHpYIOLee
00pa3oBaHHE M HAKOIUIEHHE B KPOBHM IOAOMBITHBIX >KMBOTHBIX
MOJIEKYJI cpenHeil Macchl pa3nmmaHbIX (pakmuii: MCMass, MCMazsy,
MCMz60 1 MCM2so MembpaHonecTpykTuBHUH 3(dexT ITHx
OEJIKOBBIX TOKCHHOB TIOATBEPXKIACTCS TIOBBIIIICHAEM
OPUTPOLMTAPHOTO  WHAEKCA HMHTOKCHKAIMH. MaremaTideckn
paccunTaHHbIE WHAEKC pacHpeneieHus], HHAEKC apoMaTHYHOCTU U
MENTHAHO-HYKICOTHIAHBIA MHAEKC YKa3blBAlOT HA HapyIIEHHE
MEXIy OTAEIbHBIMU KOMIIOHEHTAMH ITyJla BELIECTB HU3KOH H
CpefHel MOJIEKYJISIPHOM Macchl.

KnroueBble c10Ba: MHIYLUPOBAHHBIA  HEOILIACTUYECKUM
TIpoLIieCC, SHIOTEHHAsT THTOKCHKALIVS, OMOJIOTYECKUE MapKepEbL.
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JIEKTUHM B TOCJIIKEHHI MOP®OJIOTTi TA ®YHKIT CEPIIS
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e-mail: nadraga09@gmail.com

Buxopucrano nexruan WGA, RCA, LABA s XapakTepHCTHKM CEpLEBOro M's3a JIOAMHHM Ha Tii ITOCTiH(APKTHOrO
Kapiockiepo3y. BusiBneHo rineprpodito KapIioMiOLHTIB y MOEIHAHHI 3 YHCICHHUMU PO3PUBAMH M’ S30BHX BOJIOKOH 1 3aMillIEHHSM
ne(eKTiB eleMeHTaMH CIIOTyYHOI TKAHWHH, [IEPUBACKYIISIPHI PO3POCTAHHSI CIIOTYYHOT TKAHWHH, JECKBAMALIIIO CHIOTENII0 CYMHHOTO
pycia, MIKpOTPOMOO3H Ta Jarnene3 epuTpOLMTiB. BUKOPHCTaHI JIKTHHH YiTKO MapKyBaJlM €IEMEHTH CIOJIyYHOTKAaHUHHOI CTPOMH,
CYIMHH MIKpPOLMPKYJSITOPHOTO Pyclia, @ TAaKOX TKAHWHHUHA AETpUT. Y IMTOIUIa3Mi KapAiOMIOLMTIB BHSBICHO 3HAYHHHA BMICT
MrMEHTHHX JIMO(QYCIMHOBUX BKIIIOYEHb. 3 BHUKOpHCTaHHSIM jektuHy WGA y criHmi aprepion ineHTH(IKOBaHI SHIOTEINIOMTH
aTHIOBOi BepeTeHonoaiOHoi Gopmu. O3HaYeHMH JIEKTHH JEMOHCTPYBAaB TAKOXK IT/IBHINEHY PEAKTHBHICTH 3 IUTOIUIA3MaTHYHUMU
IJIIKOKOH' IoraTaMy JIIM(OIUTIB Ta IUIA3MOLMTIB, J€30pTaHi30BaHUX BOJIOKHUCTUX CTPYKTYP I€PHBACKYJIIPHOI JoKamizawii. JIekrun
RCA Ha Ty apeakTHBHOCTI KapIiOMIOLHTIB NPOSIBISIB IiIBUIIEHY a(iHHICTh O BOJOKHHUCTHX CTPYKTYpP CHOJyYHOI TKAaHWHH. Y
HOpiBHsIHHI 3 Merozamu 3aransHoi Mopgoorii nexktuan WGA ta RCA 6intbln BUGIPKOBO B3a€EMOJISUTN 3 €IEMEHTAMH CIIOTyYHOT
TKaHHHHU, KPOBOHOCHUMH CYJIMHAMH MiOKap/a, 110 JJO3BOJIIE PEKOMEH/yBaTH iX BAKOPHCTAHHS B SKOCTI aJIbTEPHATUBH IIPH KUIbKICHiit
XapaKTEePHCTHL KapAiOCKIEPOTHIHHX 3MiH.

Kro4oBi ci10Ba: JIeKTHHOBA TiCTOXIMis, MiOKAp/T JIFOJIMHH, TIOCTIHPAPKTHUI KapAiOCKIEPO3

Poboma ¢ ¢paemenmom HIP «Jlexmuno- ma iMyHOSICMOXIMIMHUL AHATI3 8Y2N€600HUX OCMEPMIHAHM HOPMATbHUX Ma
NAMONOIYHO 3MIHEHUX KIMUH | mKaHun», Ne oepocasrnoi peccmpayii 0117U001076.

JlekTHHM TOCiHalOTh BaroMe Micle cepell CyJacHMX METOAIB MOpQooridyHoro AociimkenHs. Lle
00yMOBNICHO TUM (DaKTOM, IO TEepMiHAJIbHI BYIJIEBOAHI 3IMILKH TIIKOMOJIMEpIB, SIKi € pelentTopamu
JICKTHHIB, (DOPMYIOTH CBOEPITHHI TIIKOKO KMBOTO OpraHi3My, 3a0€3MeUylOud B3a€MOpPO3ITIZHABAHHS Ta
pi3HOMaHiTHI QopMHU B3aeMOZIl KIITHH 3 iXHIM MIKPOOTOUEHHSIM, SIK Y MPOLECi eMOPIOHAIIBHOTO PO3BHUTKY,
Tak 1 (YHKUIOHYBaHHA 3pUIOro OpraHiaMy, a TaKOX CIyKaThb MIAIPYHTSM Uit PO3BUTKY Oararbox
MaToNOriYHuX Tmporecis [2, 7, 16, 20, 25, 26, 29Y momnepeaHix MOCTIMHKEHHIX HAMH OYIIO ITOKa3aHO, IO
METOIM JIGKTHHOBOI TICTOXIMIii JO3BOJIAIOTH BUBYATH MOAMGIKAIID BYIJICBOAHUX  JCTEPMIHAHT
TJIKOIOMIIMEPIB  KaIIOMIOIMTIB CepIisl LIypiB y MpOIECi PO3BUTKY MOCMepTHUX 3MiH [3] Ta Ha i
EKCITEpPMMEHTAILHOTO TioTHpo3y [12]; mudepeHitiroBaTr CyOOMyIIsIlii eHIOTETIONNTIB Iypa 3aIeKHO Bif
iXHBOI OpraHHOI CIeIiamisamii, 30KpemMa, y CKIami cepreBoro M'siza [28]; CENeKTHBHO BHSBIATH
SHJIOTEIIIOIUTH JIFOIUHU Ta 1ICHTU(IKYBATH HAKOMWYCHHS aHOMAIBEHUX TIIIKOKOH IOTaTiB HABKOJO TIIAJKUAX
MIOLIMTIB CTIHKH QOpPTH MPH PO3BHTKY PO3LIApOBYIOUO] aHeBpu3MH [4]. [HIIMMHU aBTOpaMu MideHi JICKTHHH
Oy BUKOPHWCTaHI ISl JOCTIDKCHHS IepeOyqoBH BYIVICBOMHUX JCTEPMIHAHT MiOKapma JIOIUHUA TIpU
ykpoBoMy miabeti [11]. B excreprMeHTax Ha TBapHHAX METOIM JIEKTHMHOBOI TIiCTOXiMil 3aCTOCOBYBAIHCS
JU1sT MOPQOJIOTIYHOI XapaKTepPUCTHKH Tporiecy pyoOutoBaHHs [24], po3BuTKYy (iOpo3y MOCTIH(pAPKTHOTrO
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