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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 (NH4)2SO4, dialysis in the 
presence of 2 mM Zn++ and gel chromatography and sephadex 
– G 75 (“Pharmacia”, Sweden), а 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-

mined by hydrolysis of substrates: 2,0 мМ 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 37оС in a presence of 0,1 ml: 2,0 мМ zinc (Zn++), 1,0 мМ 
cysteine, 0,1% triton Х-100, 2,0 mcg soybean trypsin inhibitor, 
2,0 mcg leupeptin, 2,0 mcg pepstatin, 2,0 мМ parachlormer-
curybenzoate (PHMB), 2,0 мМ phenylmethylsulfonyl fluoride 
(PMSF), 2,0 мМ dimethylmolimidinehydride, 2,0 мМ tozylhep-
tanol, 60% mercaptoethanol, 2,0 мМ ethylenediaminetetraace-
tate acid (EDTA), 4,0 мМ 1,10 – phenatrolin.

Reaction rate (Vmax) and Michaelis contant (Кm) was ana-
lyzed in reverse coordinates by Lineweaver — Burk [1,4]. To 
determine the type of inhibition and the inhibition constant 
(Кі) 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 Кі 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]. 

BIOCHEMICAL PROPERTIES OF CARBOXYPEPTIDASE A OF THE UNTRANSFERRED TISSUE 
AND MALIGNANT NEOPLASM OF THE MAMMARY GLAND
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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 (∆Е)

untransformed tissue malignant neoplasm

carbobenzoxyglutamylphenylalanine (2,0 мМ solution) 0,332±0,050 0,436±0,065

phenylalanylalanine (2,0 мМ solution) 0,388±0,058 0,468±0,070

prolilalanyn (2,0 мМ solution) 0,175±0,026 0,393±0,059

glutamyl-tyrasine (2,0 мМ 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
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Notes: * – Р<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 мМ Zn2+; 3 – 1,0 мМ Cystein; 4 – 60% Mercaptoethanol; 5 – 0,1% Triton Х-100; 6 – 2,0 mcg Soybean trypsin inhibitor; 
7 – 2,0 mcg Leupeptin; 8 – 2,0 mcg Pepstatin; 9 – 2,0 мМ PHMB; 10 – 2,0 мМ PMSF; 11 – 2,0 мМ Dimethylmolimidinehydride; 

12 – 2,0 мМ Tozylheptanol; 13 – 4,0 мМ 1,10- Phenatrolin; 14 – 2,0 мМ 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 

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 Х-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 
β-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 Zn2+ 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 СООН – 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 Кm 0,24 мМ і з Vmax 
= 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).

notes:  1  -  nonmalignant  t issue (  1/Кm= 4,23 мМ, 
1/Vmax=2,82); 2 – malignant neoplasm (-1/Кm=-6,03 мМ та 
1/Vmax=1,68)

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)

Affinity for carbobenzoxyglutamylphenylalanine enzyme, that 
was selected from untransformed tissue (Кm = 0,24 мМ) and ma-
lignant neoplasm (Кm = 0,17 мМ) of the mammary gland is less 
than carboxypeptidase A benign tumors of the mammary gland (Кm 
= 0,14 мМ) [7]. However, carboxypeptidase A which was selected 
from untransformed tissue of the mammary gland has a more af-
finity for this substrate (Кm = 0,24 мМ), than carboxypeptidase A 
from nonmalignant tissue of the ovary (Кm = 0,46 мМ), and car-
boxypeptidase A malignant neoplasm of the mammary gland (Кm = 
0,17 мМ) is close to values of Кm to carboxypeptidase A malignant 
neoplasm of the ovary (Кm = 0,16 мМ) [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 Кі = 0,40 
мМ and Кі = 0,65 мМ, 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).

Кі = 0,40 мМ 

Кі = 0,65 мМ

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

Notes: а – untransformed tissue ( 1/Кm= 2,51 мМ, 1/
Vmax=1,17); б – malignant neoplasm (-1/Кm=-1,54 мМ та 1/
Vmax = 1,24);

1 – in the absence of phenylalanine; 2 – in the presence of 0,5 
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мМ phenylalanine; 3 – in the presence of 1,0 мМ phenylalanine; 
4 – in the presence of 2,0 мМ phenylalanine; 5 – in the presence 
of 4,0 мМ phenylalanine

Carboxypeptidase A of malignant neoplasm (Кі=0,65 мМ) 
is more slowly inhibited by phenylalanine than CA untrans-
formed tissue (Кі=0,16 мМ) 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 
(Кі=2 мМ) [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 investigatedб 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 Х-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 (Кm=0,17 мМ) than carboxypeptidase A un-
transformed tissue of the mammary gland (Кm=0,24 мМ).

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 (Кі = 0,65 мМ), than carboxypeptidase A untransformed 
tissue (Кі=0,40 мМ) 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 К.

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 (NH4)2SO4, dialysis at the presence of 2,0 мМ 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 (Vmax), Mihaelis constant (Km), inhibition type 
and inhibition constant (Ki) analysed by Lineweaver — Burk 
method. Carboxypeptidase A from the untransformed tissue 

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 
Km=0,24 mM and Ki=0,40 mM were determined, for car-
boxypeptidase A from the malignant neoplasm of the mam-
malian gland – Km=0,17 mM and Ki=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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Изучены биохимические свойства карбоксипептидазы А 
нетрансформированной ткани и злокачественного новооб-
разования молочной железы. Забор анатомического матери-
ала для исследований проводили с соблюдением этических 
и правовых норм. Ферменты получали с помощью поэтап-
ного фракционирования (NH4)2SO4, диализа в присутствии 2 
мМ Zn++ и гель-хроматографии на сефадексе – G75. Иссле-
дования субстратной специфичности ферментов проводили 
по гидролизу субстрата карбобензоксиглутамилфенилала-
нина, фенилаланилаланина, глутамил – тирозина, пролила-
ланина (2,0 мМ), гемоглобина и казеина (2,0%). 

Активность карбоксипептидазы А злокачественного ново-
образования молочной железы больше всего ингибируется 

под влиянием соевого ингибитора трипсина и Фенилметил-
сульфонил фторида (ФМСФ), в отличие от нетрансформи-
рованной ткани. Для карбоксипептидазы А нетрансформи-
рованной ткани молочной железы установлено Кm=0,24 мМ 
и Кі=0,40 мМ, а для карбоксипептидазы А злокачественного 
новообразования – Кm = 0,17 мМ и Кі=0,65 мМ. Карбоксипеп-
тидаза А нетрансформированной ткани и злокачественного 
новообразования молочной железы сходны по субстратной 
специфичности, неконкурентному типу ингибирования фе-
нилаланином и по влиянию ингибиторов и активаторов, за 
исключением соевого ингибитора трипсина и ФМСФ, одна-
ко отличаются по сродству к карбобензоксиглутамилфени-
лаланину и чувствительности к фенилаланину.

РЕЗЮМЕ

БИОХИМИЧЕСКИЕ СВОЙСТВА КАРБОКСИПЕПТИДАЗЫ А НЕТРАНСФОРМИРОВАННОЙ ТКАНИ 
И ЗЛОКАЧЕСТВЕННОГО НОВООБРАЗОВАНИЯ МОЛОЧНОЙ ЖЕЛЕЗЫ

Филипцова Е.А.

Государственное учреждение «Южноукраинский национальный педагогический 
университет им. К. Д. Ушинського», Одесса, Украина

reziume

sarZeve jirkvlis aratransformirebuli qsovilis da avTvisebiani warmonqmnis 
karboqsipeptidaza А-s bioqimiuri Tvisebebi

e.filipcova

samxreT ukrainis k.uSinskis sax. erovnuli pedagogiuri universiteti, odesa, ukraina

naSromSi Seswavlilia sarZeve jirkvlis ara-
transformirebuli qsovilis da avTvisebiani 
warmonaqmnis karboqsipeptidaza А-s bioqimiuri 
Tvisebebi. kvlevisaTvis anatomiuri masalis Ser-
Ceva xorcieldeboda eTikis da samarTlebrivi 
normebis dacviT. fermentebi miiReboda (NH4)2SO4-
is etapobrivi fraqcionirebiT, dializiT 2 
мМ  Zn++-is Tanaobisas da gel-qromatografiiT 
sefadeqsze -G75. fermentebis substratuli 
specifikurobis kvleva Catarda karbobenzoqsi-
glutamilfenilalaninis, fenilalanilalaninis, 
glutamil-Tirozinis, prolilalaninis (2,0 мМ), 
hemoglobinis da kazeinis (2,0 мМ) substratis hi-
droliziT. 
sarZeve jirkvlis avTvisebiani warmonaqmnis 

karboqsipeptidaza А-s aqtivoba yvelaze metad 

inhibirdeba trifsiniT da fenilmeTansulfo-
nil ftoridiT, aratransformirebuli qsovili-
sagan gansxvavebiT. sarZeve jirkvlis aratrans-
formirebuli qsovilis karboqsipeptidaza 
А-sTvis dadgenilia Кm = 0,24 мМ da Кі = 0,40 мМ, 
avTvisebiani warmonaqmnisaTvis ki - Кm=0,17 мМ da 
Кі = 0,65 мМ. sarZeve jirkvlis aratransformire-
buli qsovilis da avTvisebiani warmonaqmnis 
karboqsipeptidaza А msgavsia substratuli 
specifikurobiT, fenilalaniniT inhibirebis 
arakonkurentuli tipiT da inhibitorebisa da 
aqtivatorebis moqmedebiT, garda trifsinis 
inhibitorisa da fenilmeTansulfonil fto-
ridisa, magram isini gansxvavdeba msgavsebiT 
karbobenzoqsiglutamilfenilalaninTan da 
mgrZnobelobiT fenilalaninisadmi.


