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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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BIOCHEMICAL PROPERTIES OF CARBOXYPEPTIDASE A OF THE UNTRANSFERRED TISSUE
AND MALIGNANT NEOPLASM OF THE MAMMARY GLAND

Filiptsova K.

South Ukrainian National Pedagogical University named after K.D. Ushynsky, Odesa, Ukraine

The statistical data indicate an increase in morbidity and mor-
tality from breast cancer in many countries [5,8]. The incidence
of breast cancer, in relation to the total number of cancers is
25% and the risk of its occurrence increases, especially in el-
derly women [3,16].

One of the prognostic criteria for oncoprocess is the enzy-
matic characteristics of the tumor tissue. Experimental data ob-
tained today indicate a positive correlation between proteinase
expression and tumor progression, the frequency of relapses and
metastasis of the tumor to other organs [18,30,33,35]. However,
these information does not specify on existence of specific pro-
teinases for certain cancers, because tumor cells can increase
the production of various proteolytic enzymes what take part in
degradation of proteins of extracellular matrix [14,27,31,33,38].

Some researchers consider that carboxypeptidase A induc-
es differentiation of proliferative cells, differentiation of mu-
cosal cells in the serous, specify on the connection between
carboxypeptidase A and malignancy processes and invasion
of cancerous tumors [14,27,31,36,38]. However, for today
regulatory mechanisms of activity of carboxypeptidase A
for the process of neoplasm in the mammary gland have not
been investigated. Physicochemical and biochemical proper-
ties of carboxypeptidase A for the tumor process in the mam-
mary gland of women have not been studied. The process
of proteolysis of the tumor tissue of the mammary gland for
strengthening of malignant is not characterized. There are in-
dividual works of comparative study of proteolytic enzymes
in modern literature, which are isolated from nonmalignant
and tumor tissues.

The purpose of the study was the study of biochemical proper-
ties of carboxypeptidase A of untransformed tissue and malig-
nant neoplasm of the mammary gland.

Material and methods. Materials of research were Resect-
ed samples of malignant neoplasms of the mammary gland of
women, who did not receive medicamentous preoperative treat-
ment and resected samples of the adjoining neoplasms of un-
transformed (phenotypically unchanged) tissue, in which for
results of histological research the presence of atypical cells has
not been established. Pathomorphological diagnosis: moderate-
ly differentiated form of infiltrative duct cancer of the mammary
gland has been verified by an international classification (WHO)
with the definition of the morphological state of transformed
cells of tumor tissue [32]. Material for research and histological
verification were provided by the certified pathomorphological
laboratory of the regional oncological dispensary of Odessa ob-
serving ethical standards, in accordance with the agreement on
collaborative research.

Using the phased fractionation (NH,),SO,, dialysis in the
presence of 2 mM Zn"" and gel chromatography and sephadex
— G 75 (“Pharmacia”, Sweden), a peptidase was obtained which
hydrolyzed a specific synthetic substrate for carboxypeptidase
A — carbobenzoxyglutamylphenylalanine. The activity of car-
boxypeptidase A was determined by the hydrolysis of 2,0 mM
carbobenzoxyglutamylphenylalanine by the Bradshaw method
[15], the protein content was determined by Lowry method [21].

The substrate specificity of carboxypeptidase A was deter-
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mined by hydrolysis of substrates: 2,0 MM carbobenzoxyglu-
tamylphenylalanine, phenylalanylalanine, glutamyltyrosine,
prolilalanyn [15], 2% native and denatured hemoglobin [10] and
2% casein [19].

To determine the impact of inhibitors and activators 0,1 ml
the enzyme solution was incubated for 60 minutes at a tempera-
ture 37°C in a presence of 0,1 ml: 2,0 MM zinc (Zn*), 1,0 MM
cysteine, 0,1% triton X-100, 2,0 mcg soybean trypsin inhibitor,
2,0 mcg leupeptin, 2,0 meg pepstatin, 2,0 MM parachlormer-
curybenzoate (PHMB), 2,0 MM phenylmethylsulfonyl fluoride
(PMSF), 2,0 MM dimethylmolimidinehydride, 2,0 MM tozylhep-
tanol, 60% mercaptoethanol, 2,0 MM ethylenediaminetetraace-
tate acid (EDTA), 4,0 MM 1,10 — phenatrolin.

Reaction rate (V) and Michaelis contant (K ) was ana-
lyzed in reverse coordinates by Lineweaver — Burk [1,4]. To
determine the type of inhibition and the inhibition constant
(K) the enzyme and the inhibitor were incubated in a ratio
of 1: 1 for 20 minutes at a temperature of 37 ° C. the type
of inhibition and K, was analyzed in reverse coordinates by
Lineweaver — Burk [1,4].

Statistical processing of the results was carried out using the
Microsoft Excel program, using Student’s t-test [6].

Results and discussion. The substrate specificity is a
unique property of enzymes which distinguishes them from
other catalysts [1]. It was found that carboxypeptidase A un-
transformed tissue and malignant neoplasm of the mammary
gland is typical exopeptidase, because practically does not
hydrolyze the native and denatured protein substrates that are
typical substrates for endopeptidases. Among the dipeptides
of carboxypeptidase A untransformed tissue and malignant
neoplasm of the mammary gland is best hydrolyzed carbo-
benzoxyglutamylphenylalanine or dipeptides which included
phenylalanylalanine. Carboxypeptidase A untransformed tis-
sue and malignant neoplasm of the mammary gland better
split substrates, which contain hydrophobic and aromatic
amino acids. Hydrolysis passed faster if the lateral chain of
the remainder on the C-terminus had a hydrophobic character
and slower if the substrates contain hydrophilic amino acids
(Table 1).

The results obtained are consistent with the literature data in
which it is indicated that carboxypeptidase A chips off hydro-
phobic C-terminus amino acids, namely: phenylalanine, leucine,
isoleucine, methionine, tyrosine, valine and partly: histidine, ly-
sine and arginine [9,13,20,23,31,34].

On the process of chipping off of C-terminus amino acids with
hydrophobic chain side chains other amino acid residue of the
peptide are also affected. At research of carboxypeptidase A ac-
tivity untransformed tissue and malignant neoplasm of the mam-
mary gland using prolilalanyn glutamyl-tyrasine, the negative
influence on the process of hydrolysis of the acid side chain of
glutamyl and proline was shown (Table 1).

According to literary data, it is known that aliphatic, aromatic
and basic residues in position P1 have a positive effect on the
specificity of the gap and sour side chains of amino acids, pro-
line and glycine have a negative effect on P1 on the hydrolysis
of the peptide [9,13,23,31].
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Table 1. Substrate specificity of carboxypeptidase A untransformed tissue
and malignant neoplasm of the mammary gland (n=3)

Substrate The activity of carboxypeptidase A (,E)

untransformed tissue malignant neoplasm
carbobenzoxyglutamylphenylalanine (2,0 MM solution) 0,332+0,050 0,436+0,065
phenylalanylalanine (2,0 MM solution) 0,388+0,058 0,468+0,070
prolilalanyn (2,0 MM solution) 0,175+0,026 0,393+0,059
glutamyl-tyrasine (2,0 MM solution) 0,138+0,021 0,150+0,023
undenatured hemoglobin (2,0 % solution) 0,000 0,004+0,001
denatured hemoglobin (2,0 % solution) 0,009+0,001 0,005+0,001
casein (2,0 % solution) 0,003+0,001 0,010+0,001

180
160 -
140 - J
120 -
100 -
80
60
40

20

The activity of carboxypeptidase A%

1 2 3 4 5 6 7 8

unmalignant tissue

malignant neoplasm

10 11 12 13 14
activators and inhibitors

Notes: *— P<0,05 a probable difference relative to the control within one tissue;
1 — control — 100 % for each tissue, accepted activity of carboxypeptidase A, obtained without the addition of reagents;
2—2,0 M Zn**; 3 — 1,0 uM Cystein; 4 — 60% Mercaptoethanol; 5 — 0,1% Triton X-100; 6 — 2,0 mcg Soybean trypsin inhibitor;
7 — 2,0 mcg Leupeptin; 8 — 2,0 mcg Pepstatin; 9 — 2,0 uM PHMB; 10 — 2,0 uM PMSF, 11 — 2,0 mM Dimethylmolimidinehydride;
12— 2,0 mM Tozylheptanol; 13 — 4,0 mM 1,10- Phenatrolin, 14— 2,0 uM EDTA
Fig. 1. Influence of activators and inhibitors on activity of carboxypeptidase A of untransformed tissue
and malignant neoplasm of the mammary gland (n=3)

To determine reaction groups that take part in a catalysis, a
research was conducted about the influence of activators and in-
hibitors on activity of carboxypeptidase A untransformed tissue
and malignant neoplasm of the mammary gland. Preincubation
of carboxypeptidase A with Zn*" resulted in a decrease in the ac-
tivity of the untransformed tissue enzyme by 38.0% (compared
to control), and by 73,0 % — for an enzyme of the mammary
gland malignant neoplasm (Fig. 1), that coincides with the re-
search results of other authors, which indicate that the surplus of
Zn""leads to inhibition of peptidase activity of carboxypeptidase
A[9,22,24,37].

Influenced by cysteine, the activity of carboxypeptidase A and
untransformed tissue and malignant neoplasm of the mammary

© GMN

gland has increased (compared to control), by 34.0% and 27.0%,
respectively (Fig. 1). These results differ from those of other
authors which point to the possibility of using cysteine and its
derivatives as natural inhibitors of carboxypeptidase A [12,17].
The activity of carboxypeptidase A and untransformed tis-
sue and malignant neoplasm of the mammary gland under the
influence of the triton X-100, leupeptin, pepstatin, PHMB,
dimethylmolimidinehydride and tozylheptanol decreased by
40.0-70.0% (compared to control). As opposed to the results
of the study of the enzyme of untransformed mammary tis-
sue, under the influence of soybean trypsin inhibitor and
PMSF was observed significant decrease in activity of car-
boxypeptidase A malignant neoplasm of the mammary gland
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by 80,0 — 90,0%, compared to control), that demonstrates the
availability of the enzyme group - OH serine in the active
center of this (Fig. 1).

Preincubation of carboxypeptidase A with
B-mercaptoethanol led to the complete inactivation of car-
boxypeptidase A and untransformed tissue and malignant
neoplasm of the mammary gland, that can be explained by a
gap of disulfide bonds, which leads to a violation of the na-
tive structure of the enzyme molecule and total loss of cata-
lytic activity [1,11,25,28].

Addition of such chelating substance, as 1,10 — phenatro-
lin and EDTA which are connected to the coordination link
with the Zn?" atom, resulted in a significant reduction in the
carboxypeptidase A activity of the investigated tissues, that
also is consistent with the research results of other authors
[12,25,29,31,34,37]. It should be noted that carboxypeptidase
A untransformed tissue and malignant neoplasm of the mam-
mary gland showed greater sensitivity to 1,10 — phenatrolin,
than to influence of EDTA. Thus, 1,10 — phenatrolin resulted
in a decrease in the activity of the carboxypeptidase A of the un-
transformed tissue by 78,0% and to the complete loss of activity
of the enzyme of malignant neoplasm. Under the influence of
EDTA the catalytic activity of carboxypeptidase A and untrans-
formed tissue decreased by 60,0% (compared to control) and the
enzyme of malignant neoplasm - by 89.0% (Fig. 1).

These results testify that for the manifestation of the cata-
lytic properties of carboxypeptidase A untransformed tissue
and malignant neoplasm of the mammary gland are necessary
group - SH of cysteine, group — OH of serine, imidazol group
of histidine and COOH — group of aspartic acid.

In studying the reaction rate and Michaelis constant The
investigated enzyme of the mammary gland tissue for the hy-
drolysis of a specific synthetic substrate of carbobenzoxyglu-
tamylphenylalanine has been found that carboxypeptidase A un-
transformed tissue splits this substrate with K_ 0,24 MM i3V
= 0,35 and carboxypeptidase A malignant neoplasm of the mam-
mary gland has more affinity to this substrate, than carboxypep-
tidase A untransformed tissue of the mammary gland (Fig. 2).

51V

‘ " 1IS
1 2 mMm

notes: 1 - nonmalignant tissue (1/Km=4,23 umM,
1/Vmax=2,82); 2 — malignant neoplasm (-1/K,=-6,03 mM ma
1V =1,68)

max

Fig. 2. The influence of substrate concentration on the rate of

hydrolysis carbobenzoxyglutamylphenylalanine in the presence
of carboxypeptidase A of untransformed tissue and malignant
neoplasm of the mammary gland (by Lineweaver — Burk) (n=3)
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Affinity for carbobenzoxyglutamylphenylalanine enzyme, that
was selected from untransformed tissue (K= 0,24 MM) and ma-
lignant neoplasm (K = 0,17 MmM) of the mammary gland is less
than carboxypeptidase A benign tumors of the mammary gland (K |
= 0,14 mM) [7]. However, carboxypeptidase A which was selected
from untransformed tissue of the mammary gland has a more af-
finity for this substrate (K = 0,24 MmM), than carboxypeptidase A
from nonmalignant tissue of the ovary (K = 0,46 MmM), and car-
boxypeptidase A malignant neoplasm of the mammary gland (K_=
0,17 mM) is close to values of K _to carboxypeptidase A malignant
neoplasm of the ovary (K = 0,16 MM) [2].

For carboxypeptidase A untransformed tissue and malignant
neoplasm of the mammary gland was found non-competitive
type of inhibition by phenylalanine to the magnitude K, = 0,40
MM and K; = 0,65 MM, respectively. However, the sensitivity of
carboxypeptidase A malignant neoplasm of the mammary gland
to phenylalanine is less than that of the untransformed mam-
mary gland tissue enzyme (Fig. 3).

8 7 6 5 4 3 2 4 0 1 2.4
AN
8 1| 5
1 4

Uy vrears

Fig. 3. The type of inhibition of carboxypeptidase A untrans-
formed tissue (a) and malignant (6) neoplasm of mammary gland
in the presence of phenylalanine (by Lineweaver — Burk) (n=3)

Notes: a — untransformed tissue (1/Km=2,51 mM, 1/
Vmax=1,17); 6 — malignant neoplasm (-I/Km=-l,54 MM ma 1/
V..=124);

1 — in the absence of phenylalanine; 2 — in the presence of 0,5
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MM phenylalanine; 3 — in the presence of 1,0 MM phenylalanine;
4 —in the presence of 2,0 mM phenylalanine; 5 — in the presence
of 4,0 mM phenylalanine

Carboxypeptidase A of malignant neoplasm (K;=0,65 MmM)
is more slowly inhibited by phenylalanine than CA untrans-
formed tissue (K=0,16 MM) of the mammary gland, the sen-
sitivity to the phenylalanine inhibitor was the highest [7].
Carboxypeptidase A sensitivity of untransformed tissue ma-
lignant neoplasm of the mammary gland to the phenylalanine
much more than carboxypeptidase A from bull’s pancreas
(K=2 MM) [26].

Based on the results of the study of the biochemical proper-
ties of carboxypeptidase A, untransformed and tumor tissue of
the mammary gland, it can be assumed that an increase of the
carboxypeptidase A activity in the malignant neoplasm of the
mammary gland occurs due to an increase in the affinity of the
enzyme to carbobenzoxyglutamylphenylalanine.

Conclusions. The biochemical properties of carboxypep-
tidase A have been investigatedo which was isolated from
untransformed tissue and moderately differentiated form of
infiltrative duct cancer of the mammary gland. Carboxypep-
tidase A untransformed tissue and malignant neoplasm of the
mammary gland is similar in substrate specificity and is the
best fissile substrate, which contain hydrophobic and aro-
matic amino acids and also the influence of cysteine, Zn'",
triton X-100, leupeptin, pepstatin, PHMB, dimethylmolimi-
dinehydride and tozylheptanol. Unlike carboxypeptidase A
untransformed tissue of the mammary gland, the activity of
carboxypeptidase A malignant neoplasm of the mammary
gland is significantly reduced under the influence of soybean
trypsin inhibitor and PMSF.

Carboxypeptidase A malignant neoplasm of the mammary
gland has a greater affinity for the carbobenzoxyglutamylphe-
nylalanine substrate (K _=0,17 mM) than carboxypeptidase A un-
transformed tissue of the mammary gland (K _=0,24 MM).

Inhibition of carboxypeptidase A untransformed tissue and
malignant neoplasm of the mammary gland by phenylalanine
occurs in a noncompetitive type, but, carboxypeptidase A malig-
nant neoplasm of the mammary gland is less sensitive to phenyl-
alanine (K, = 0,65 MM), than carboxypeptidase A untransformed
tissue (K=0,40 MmM) of the mammary gland.
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SUMMARY

BIOCHEMICAL PROPERTIES OF CARBOXYPEPTIDASE A OF THE UNTRANSFERRED TISSUE
AND MALIGNANT NEOPLASM OF THE MAMMARY GLAND

Filiptsova K.

South Ukrainian National Pedagogical University named after K. D. Ushynsky, Odesa, Ukraine

To study biochemical properties of carboxypeptidase A
of the untransformed tissue and malignant neoplasm of the
mammalian gland. Sampling of anatomical materials for re-
search was conducted with compliance of ethical and legal
standards.

Excretion of this enzymes includes gradual fractionation
with the (NH,),SO,, dialysis at the presence of 2,0 MM Zn™"
and gel chromatography on the sephadex — G 75. The inves-
tigation substrate specificity of the enzymes was held by hy-
drolysis of the substrate of carbobenzoxyphenylalanine, phe-
nylalanylalanine, glutamyltyrosine, prolylalanine (2,0 mM),
haemoglobin and casein (2,0 %). The influence of inhibitors
and activators was determined in presence of: Zn++, cysteine,
triton X-100, soybean trypsin inhibitor, leupeptin, pepstatin,
PHMB, PMSF, dimethylmolyemydanhydride, tozylheptanol,
mercaptoethanol, EDTA and 1,10 - phenanthroline. The max-
imal velocity (V__), Mihaelis constant (K ), inhibition type
and inhibition constant (K,) analysed by Lineweaver — Burk
method. Carboxypeptidase A from the untransformed tissue

16

and malignant neoplasm of the mammalian gland better splits
the substrates, which have hydrophobic and aromatic amino
acids. The activity of carboxypeptidase A from the malig-
nant tumor of the mammalian gland is inhibited most of
all under influence of soybean trypsin inhibitor and PMSF,
in contrast to untransformed tissue. For carboxypeptidase
A from the untransformed tissue of the mammalian gland
K, =0,24 mM and K=0,40 mM were determined, for car-
boxypeptidase A from the malignant neoplasm of the mam-
malian gland — K _=0,17 mM and K=0,65 mM. Carboxy-
peptidase A from the untransformed tissue and malignant
neoplasm of the mammalian gland is identical as to the
substrate specificity, inhibition by phenylalanine for non-
competitive type, inhibition and activation effect by re-
agent with the exclusion of soybean trypsin inhibitor and
PMSF, but differ as to affinity to carbobenzoxyphenylala-
nine and sensitivity to phenylalanine.

Keywords: carboxypeptidase A, biochemical properties,
mammalian gland, tumor.
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PE3IOME

BUOXUMHYECKHUE CBOMCTBA KAPBOKCHUIIEIITAJAA3BI A HETPAHC®OPMUPOBAHHOM TKAHU
M 3JIOKAYECTBEHHOI'O HOBOOBPA3OBAHMS MOJIOYHOM XKEJE3bI

duaunuosa E.A.

Tocyoapcmeentoe yupesrcoenue « FOMCHOYKPAUHCKULL HAYUOHATbHBLLL Ne0a202UYeCKUll
yuusepcumem um. K. /I. Ywuncoroeo», Odecca, Yxpauna

N3yyeHbl OHOXMMHYECKHE CBOWCTBA KapOOKCHIICIITHIA3bl A
HEeTpaHC()OPMHUPOBAHHOM TKAHHU U 3JI0KaYCCTBEHHOIO HOBOOO-
pa3oBaHusI MOJIOYHOIT jkesie3bl. 3a00p aHATOMHYECKOTO MaTepH-
ana sk HCCIICI0BaHM POBOMIIN C COOITFOICHUEM STHYECKUX
U 1paBOBbIX HOpM. DEPMEHTHI MOTYYald C TIOMOIIBIO [O3TAIl-
Horo ¢paxiuonuposanus (NH,),SO,, iuanusa B npucyTcTBum 2
MM Zn™" u renp-xpomarorpadun Ha cepanexce — G75. Uccie-
JIOBaHuUsI CyOCTpaTHO! crelupUuIHOCTH (HEPMEHTOB IPOBOANIIH
1o ruaposm3y cybcrpara kapOoOeH30KCHIITyTaMHIeHNIIaIa-
HHHA, (CHUIANAHIIATAHUHA, [Ty TAMIJI — THPO3HHA, [POJIHIIa-
nanuHa (2,0 MM), remoniio6uHa u kasenHa (2,0%).

AKTHBHOCTB KapOOKCHIICIITH/[a3bI A 3JI0Ka4€CTBEHHOTO HOBO-
00pa3oBaHUsI MOJIOYHOI! KeJe3bl OOJbIIEe BCETO HHIHOMPYETCs

OJT BIMSIHUEM COEBOT0 MHIHouTOpa TpurcuHa n GeHunmmeTr-
cynbdonmn dropuna (PMCO), B ommune oT HeTpaHcHOpMU-
poBanHO# TKauu. J{i1s kapOokcunenTuaassl A HeTpaHchopMu-
POBAHHOMN TKAHH MOJIOYHOM kenesbl ycranoneno K =0,24 MM
u K=0,40 MM, a nis KapOOKCUTIENTHIA3bI A 37I0KaueCTBEHHOTO
noBoobpazosanus — K= 0,17 MM u K=0,65 MM. Kap6oxkcumnern-
THIa3a A HeTpaHC(HOPMHUPOBAHHOM TKaHU M 37I0KaYECTBEHHOTO
HOBOOOPa30BaHMsI MOJIOYHOM JKeJe3bl CXOIHBI 0 CyOCTpaTHOU
creu(UIHOCTH, HEKOHKYPEHTHOMY THILy MHIMOUpoBaHHs (e-
HUJIAJAHMHOM U 110 BJIMSIHUIO MHTHOWTOPOB 1 aKTHBAaTOPOB, 32
HCKIIFOYEHHEM coeBoro nHruburopa tpurcuaa u ®MCO, oxna-
KO OTJIMYAIOTCS IO CPOJCTBY K KapOOOEH30KCHIITy TaMUII(EHN-
JIaJIaHUHY ¥ 9yBCTBHTEIBHOCTH K (DeHHIIAIaHUHY.

@9boydy

bo®dggg %06 330l s@>G@5blgmadomgdgmo Jimgomols s sgmgolgdosbo Fomdmbdbols
35080 Jbo3g3Goesbs A-l domJodoydo mgoligdgdo

HRUSORICIRAE

Lodbego 43600060l 3.9d0blgol Lob. g@mgbymo dgosgmaoydo 9bogg@lodg@o, mogls, 93@50bs

65300 Igb{ogmogos boddggg x06ggmols s@o-
OObLgm@IoAgdgmo  Jlmgomol s  sgmgolgdosbo
Fom8mbsJdbols  30G5mJLo3g3@owsbs A-I domJodoygdo
0goligdgdo. ggarggolomgols sbs@mdogdo dslognols dgm-
bggs  bm@Eogmegdms  gmogol  ©s  Lsdsdmangddogo
bm@Igool  wo3gom. Fgmdgb@gdo doowgdmes (NH,),SO,-
ol g@s3mdMogo  gMsJzombo®gdom, @osgobon 2
MM Zn™-ol oobomdolsl o  ggar-J@mds@mydsgoon
bggswgdbbg  -G75. g9@dgbBgdols  Lydb@@s@ygeo
139(30980390Mdol 33emggs hoGods oMmdmdgbbmJlo-
a0 g@odommagboamsmsbobol, ggboa s sbogsmsbobols,
3A>do@-moAHMbobol, 3Om@ogsmsbobols (2,0 MM),
39dma@mbdobol s 3obgobols (2,0 MM) bgdl@@s@ols do-
OAM@obom.

bo®dggg  x0033mmo0l  sgmgolgdosbo  (o@dmbsdbols
3505mJlo3g3Gowsbs A- sJBogmds gggmsby IgHow

0b30boMwgds  AMoglobom  ©s  Qgbogdgmsbliymem-
bogn  BHMG0Eom, SGSBH@SbLRM®IoMgoygmo  Jbmgogo-
Logob 2oblbgoggdom. Lomdggg xo®ggmol s@o@@abl-
gm®dodgogmo  Jlmgoaol  o@dmJlodg3Gowsbs
A-bogol wowygbomos K =024 MM s K, = 0,40 MM,
530goLgoosbo Fo@dmbsJdbolomgol jo - K =0,17 MM o
K, =0,65 MM. LoGdggg x0034e0b sO5@G®sbLgm@dod -
da@o  Jbmgogols s sgmgolgdosbo Fo®ImbsJdbols
3oM3mJlodgdGowabs A dlbgogbos bydbE@s@gyeo
13930980390Mbom,  ggboasmsbobom  0bdodo@gdols
5M53mb390 96 gmo BHo3om ©s 0bdododm@gdols s

5JBogoBmAgdol  JmJdgogdom, aods  GAoglobol
0630d0Bm@obs s  ggboadgmsblymamboen  gFm-
@oeobs, dop@sd olobo goblbgogogds dlgoglbgdom

3503m396bm JLogay@osdomagbomsmasbobmsb ©o
dp®dbmdgenmbdon ggbognsesbobobowdo.

© GMN

17



