16 ORIGINAL PAPERS

UDC 612.63.01+618.2/.3+664.644.5+577.151.02
DOI: 10.56871/RBR.2024.19.88.003

STUDY OF THE ACTIVITY OF DIGESTIVE ENZYMES
OF BIOLOGICAL FLUIDS IN WOMEN DURING PREGNANCY

© Elena V. Kolodkina"2, Sergey A. Lytaev',

1 Saint Petersburg State Pediatric Medical University. 2 Lithuania, Saint Petersburg 194100 Russian Federation
2 National Medical Research Center named after V.A. Almazov. 2 Akkuratov str., Saint Petersburg 197341 Russian Federation

Contact information: Elena V. Kolodkina — Candidate of Medical Sciences, Associate Professor of the Department of Normal Physiology SPbSPMU,
Associate Professor of the Department of Pathological Physiology IMO Aimazov National Medical Research Centre. E-mail: 922-666-2045@mail.ru
ORCID: https://orcid.org/0009-0001-6304-8680 SPIN: 9082-3341

For citation: Kolodkina EV, Lytaev SA. Study of the activity of digestive enzymes of biological fluids in women during pregnancy. Russian Biomedical
Research. 2024;9(4):16—22. DOI: https://doi.org/10.56871/RBR.2024.19.88.003

Received: 19.09.2024 Revised: 05.11.2024 Accepted: 17.12.2024

Abstract. Introduction. The hydrolytic activity of biofluids during pregnancy has been studied. It was found that their
content in blood serum, saliva, urine and coprofiltrate dynamically change from the end of pregnancy to the early
postpartum period. It has been shown that digestive enzymes play an important role in the formation of the Mother-
fetus interaction. The purpose of the work — to study the activity of digestive enzymes in peripheral blood serum,
urine, saliva, coprofiltrate, amniotic fluid, umbilical cord blood in women during pregnancy after childbirth, to compare
with that content in non-pregnant women. Materials and methods. The material for the study was taken from non-
pregnant (n=45) and pregnant (n=82) women — new mothers aged from 18 to 35 years (2-3 days after childbirth). The
dynamics of changes in the activity of hydrolases in biological fluids was studied. Results. A change in the activity
levels of pepsinogen, amylase, alkaline phosphatase and lipase in biological fluids in women during pregnancy and in
the postpartum period compared with those in non-pregnant women was revealed. Conclusions. In pregnant women,
by the end of pregnancy, there is an increase in the activity of all hydrolases in blood serum, an increase in the activity
of pepsinogen and lipase in urine, a significant increase in amylase in saliva and a decrease in the proteolytic and
alkaline phosphatase activities of the coprofiltrate. The homogenate of placenta, umbilical cord blood and amniotic
fluid is characterized by the highest activity of alkaline phosphatase.
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Peslome. BeedeHue. M3yyeHa ruaponntuyeckas akTMBHOCTb G1ONOrMYECKMX KUAKOCTEN Npu GepeMeHHOCTU.
YCTaHOBIEHO, YTO UX COAEPXaHNE B CbIBOPOTKE KPOBW, CMIIOHE, MOYE W KONpodunbsTpaTe AMHAMUYECKN MEHSETCS
0T KOHLa 6epeMeHHOCTHN 10 paHHero nocnepoAoBoro nepuoga. MokasaHo, YTo NuLeBapuTenbHble (hepMeHTHl
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UrpatT BaxHYH ponb B (GOPMUPOBAHUN B3aUMOAENCTBUS «MaTb—NNoAy». Ljenb uccnedosaHuss — n3yunThb ak-
TUBHOCTb NULLEBaPUTENbHbIX (DEPMEHTOB B CbIBOPOTKE Nepucepuyeckoil KpoBM, MOYE, CAIOHEe, KoNpodunbTpare,
aMHUOTUYECKOW XNOKOCTH, KPOBM MYNOBMHBI Y XEHLMH Npn GepeMeHHOCTH U Nocne POSOB, CPABHUTL C TAKOBbIM
cogepxaHuem y HebepeMeHHbIX xeHwuH. Mamepuanbl u Memodsbl. MaTepuan ans uccnegosaxus 6pancs y He-
BepemeHHbIx (n=45) 1 6epemeHHbIX (N=82) XeHLWNH — poaunbHUL B Bo3pacTe oT 18 go 35 net (2-3-1 geHb nocne
poaoB). M3yyanacb AnHammka W3MEHeHNs akTUBHOCTW rnaponas B GMONornyecknx XuakocTsax. Pesynbmamel.
BbISIBNEHO M3MEHEHMe YPOBHEN aKTUBHOCTW NENCUHOreHa, aMunasbl, WenoyHoit pocdatasbl M nunasel B Grono-
TUYECKNX XUAKOCTSAX Y XKEHLLWUH npu 6epeMeHHOCTI U B NOCNEPOAO0BbIA Nepnuoz N0 CPABHEHMIO C NoKasaTensmm y
HebepeMEHHbIX XeHLMH. Bbigodbl. Y BEPEMEHHbIX XEHLUMH K KOHLY 6epeMeHHOCTN HabmohaeTCs NoBbIeHNe
aKTMBHOCTM BCEX rMApoNas B CbIBOPOTKE KPOBM, YBENMYEHNE aKTUBHOCTW NENCUHOTEHA U IMNasbl B MOYe, Cylue-
CTBEHHOE NOBbILIEHWEe amMunasbl B CIIOHE U CHUXEHME NPOTEONNTUYECKON U LENOYHO-PoCcHaTasHON aKTUBHOCTEN
konpodunbTpata. [oMoreHaT nnaueHTbl, NyNOBUHHAS KPOBb M aMHUOTUYECKAS XNAKOCTb OTNNYaKTCS Hanbonee
BbICOKON aKTUBHOCTbHO LLeNoYHOMN pocdaTasbl.

KnioueBble cnosa: 6€peMeHHOCTb, nuieBapuTENibHbIE (bepMeHTbI, (*)epMeHTHbIVI romeoctas, buonornyeckme

KNOKOCTH, aMHVIOTpO(*)HOG nuTaHne

INTRODUCTION

MATERIALS AND METHODS

Different mechanisms are involved in the homeostasis
of pepsinogen, amylase, alkaline phosphatase, and lipase,
among which are the secretion and excretion of digestive
gland hydrolases [5-8, 13, 16].

At present, it has been confirmed that digestive gland
hydrolases are widely distributed in the biological media of
the organism, which, being increted into blood and lymph,
are distributed according to the selective permeability of
histohematic barriers, including the uteroplacental barrier,
which supplies hydrolases to the amniotic fluid [1, 11, 14,
17-19, 21].

Digestive hydrolases are of particular importance in the
system “maternal organism — placenta, amniotic fluid — fe-
tus” [2-5, 8, 9].

Pregnancy establishes a relationship between the mater-
nal body and the growing fetus. The fetus absorbs nutrients
with amniotic waters that are hydrolyzed to monomers in
the gastrointestinal tract (GIT) of the developing organism
by enzymes that are recreted into the aquafetal environment
(autolytic digestion) [10, 13, 15, 16, 20, 21].

The “fate” of secreted digestive enzymes in pregnant
women, changes in the levels of enzyme activity in biologi-
cal fluids throughout pregnancy and in the postpartum period
have not been fully studied [12, 19, 20].

AIM

To study the activity of digestive enzymes in peripheral
blood serum, urine, saliva, coprofiltrate, amniotic fluid, um-
bilical cord blood in pregnant and postpartum women and
compare it with that in non-pregnant women.

The study was conducted on the basis of the St. Pe-
tersburg State Budgetary Health Care Institution “Maternity
Hospital No. 6 named after Prof. V.F. Snegirev”.

The material for the study was taken from non-pregnant
(n=45) and pregnant (n=82) women. Maternity patients
aged from 18 to 35 years.

The content and activity of enzymes (pepsinogen, am-
ylase, lipase and alkaline phosphatase) were studied in
peripheral blood serum, urine, oral fluid, coprofiltrate, am-
niotic fluid, umbilical cord blood in pregnant women at 39-
40 weeks of pregnancy, in women on the 2-3rd day after
delivery, and once in the control group.

All patients were informed about the purpose and me-
thods and gave written voluntary informed consent to par-
ticipate in the study (protocol No. 0608-23 of 07.08.2023 of
the ethical committee meeting).

Total proteolytic activity was determined at low pH values
of 1.5-2.0 by spectrophotometric (tyrosine) Kunitz-Northrop
method. Amylolytic activity was determined by amyloclas-
tic method according to Caraway. Lipolytic activity was de-
termined by unified method using olive oil as a substrate.
Alkaline phosphatase activity was determined by standard
constant time method using a set of reagents from Lahema
diagnosticum (Czech Republic).

Differences between the groups by the level of the stu-
died signs were evaluated using the Mann-Whitney U-cri-
terion. Differences were considered significant at the pro-
bability of error p <0.05.

Statistical processing of the obtained data was carried out
in Microsoft Excel 2003 spreadsheet environment, as well as
Primer of biostatistics 4.03 and SPSS 11.0 programs.
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RESULTS

As a result of these studies, it was revealed that the
blood serum of pregnant women at 39-40 weeks of preg-
nancy contains 1.5-2 times more hydrolases than that of
non-pregnant women (Table 1).

On the 2-3 day after delivery in women the content of
enzymes in the blood serum decreases, but remains higher
than in the examined women of the control group. Appa-
rently, this is due to the increased secretion of hydrolases in
women during pregnancy [5, 6].

The study of digestive enzyme activity in the urine of the
examined women revealed the following changes (Table 2).

At 39-40 weeks of pregnancy, the level of proteolytic
and lipolytic activity of urine in women is significantly higher
than in non-pregnant women (p <0.05). On the 2-3 day
after delivery in women giving birth, there is a significant de-
crease in the enzymatic activity of this biological fluid for all
the studied indicators, regardless of the increase of these
enzymes in the antenatal period.

When studying the activity of digestive enzymes in sa-
liva, it was revealed that the saliva of pregnant women has
greater proteolytic activity than that of patients in the control
group (Table 3).

The indices of pepsinogen in saliva decreased in post-
partum women in 1.8 times (p <0.05) compared to those of

Table 1

Indicators of the activity of digestive enzymes in the blood of control group individuals,
women at 39-40 weeks of pregnancy and postpartum women

Tabnuua 1

MokazaTenu akTMBHOCTM NULLEBAPUTENbHBIX ePMEHTOB B KPOBM Y JTUL, KOHTPONBHOI rpynnbI,
KEeHWMH Ha 39-40-11 Helene 6epeMeHHOCTH U POAUITbHUL, Noce POAoB

[encuHoreH, LLlenoyHas
KoHTWHreHT nccneayembix / T™p. ea/mn / Amunasa, eg/mn/ | occatasa, ea/mn/ | Jlvnasa, ea/mn /
Contingent of the studied Pepsinogen, | Amylase, units/ml | Alkaline phosphatase, | Lipase, units/ml
tyr. units/ml units/ml
1. KontponeHas rpynna / Control group (n=45) 58,2+1,1 13,5+0,8 722,1+50,6 18,1+0,7
2. bepemeHHble Ha 39-40-i1 Hegene GepemeHHoCTY / 60,2441 23,0+1,7* 1182,3+106,4* 34,6+1,7*
Pregnant women at 39-40 weeks of pregnancy (n=82)
3. PogunbHuupbl Ha 2-3-it aeHb nocne poaos / 44.9+1,1* 19,6+0,8* 868,4+92,3 26,4+1,2*
Maternity hospitals 2-3 days after delivery (n=82)
Note: the reliability of differences with the indicators of the control group: * — p <0,001; ** — p <0,05.
lpumeyaHue: [OCTOBEPHOCTb Pasniyuil ¢ NOKa3aTeNsMIU KOHTPOMbHOM rpynnbl: * — p <0,001; ** — p <0,05.
Table 2
Indicators of the activity of digestive enzymes in the urine of individuals in the control group,
women at 39-40 weeks of pregnancy and postpartum women
Tabnuya 2

MokasaTenu akTMBHOCTM NULLEBAPUTESIbHLIX hepMEHTOB B MOYE Y JIUL KOHTPOJILHOM rpynnbl,
KEHWMH Ha 39-40-/ Hegene 6epPeMeHHOCTU M POAMITbHUL, MOCHe POAOB

Mencutorek, q)occtliiigggH:ﬂ/Mn /
KoHTWHreHT nccnegyembix / TMp. ea/mn / Amunasa, ea/mn / ! A Jlvnasa, eg/mn /
. . ) X Alkaline . .
Contingent of the studied Pepsinogen, Amylase, units/ml Lipase, units/ml
. phosphatase,
tyr. units/ml .
units/ml
1. KonTponbHas rpynna / Control group (n=45) 4520,3+320,4 64,1+1,2 428,6+29,0 20,6+1,2
2. bepemenHble Ha 39-40-11 Hegene GepeMeHHOCTH | 9650,1+504,1** 67,2414 410,9+36,2 41,2+1,6*
Pregnant women at 39-40 weeks of pregnancy (n=82)
3. PogunbHubl Ha 2-3-i1 aeHb nocne pogos / 3698,5+278,8* 41,2+0,9* 240,4+17,8** 27,5+1 5%
Maternity hospitals 2-3 days after delivery (n=82)

Note: the reliability of differences with the indicators of the control group: * — p <0,001; ** — p <0,05.
lMpumeyaHue: [OCTOBEPHOCTb Pa3NnyYNiA C MoKkasaTensiMn KOHTPONbHON rpynnbl: * — p <0,001; ** — p <0,05.

& RUSSIAN BIOMEDICAL RESEARCH

VOLY N4 2024

ISSN 2658-6584




OPUTMHAJIBHBIE CTATBH 19
Table 3
Indicators of the activity of digestive enzymes in saliva in the control group,
women at 39-40 weeks of pregnancy and postpartum women
Tabnuya 3

lMoka3aTenu akTMBHOCTM NULLEBAPUTENBHBLIX PEPMEHTOB B CMIOHE Y NUL KOHTPONBLHOM rPynnbI,
XEHIWMH Ha 39-40-1 Hepene GepeMeHHOCTM U POANNLHUL, Nocne POAoB

[NencuHoreH, LLlenoyHas
KoHTWHreHT nccneayembix / TMp. ea/mn / Amunasa, eg/mn/ | doctarasa, eg/mn/ | Iunasa, eg/mn/
Contingent of the studied Pepsinogen, Amylase, units/ml | Alkaline phosphatase, | Lipase, units/ml
tyr. units/ml units/ml
1. KoHtponbHas rpynna / Control group (n=45) 1520,9+247,6 2385,3+264,7 215,6+22,3 64,8+7,0
2. bepemeHHble Ha 39-40-i1 Hegene GepeMeHHOCTH | 2612,9+218,1* 4781,6+423,8* 361,8+30,2 121,1+11,6*
Pregnant women at 39-40 weeks of pregnancy (n=82)
3. PogunbHuLbl Ha 2-3-i1 aeHb nocne poaos / 1463,3£221,6 3109,0+£294,2** 475,3+31,6** 70,9454
Maternity hospitals 2-3 days after delivery (n=82)
Note: the reliability of differences with the indicators of the control group: * — p <0,001; ** — p <0,05.
lMpumeyaHue: [OCTOBEPHOCTb Pa3nNnyuil C NoKka3aTensiMu KOHTPOMbHOI rpynnbl: ¥ — p <0,001; ** — p <0,05.
Table 4
Indicators of the activity of digestive enzymes in coprofiltrate in the control group,
women at 39-40 weeks of pregnancy and postpartum women
Tabnuua 4

Moka3aTenu akTMBHOCTM NuLieBapUTENbHbIX hepMEHTOB B konpodunbTpaTte Y ML, KOHTPONbLHOW FPYRnbI,
KeHLWMH Ha 39-40-11 Hegene 6epeMeHHOCTH U POAUNBHUL, Nocne POAoB

encuHoreH, LLlenoyHas
KoHTuHreHT nccnegyembix / TMp. ea/mn/ | Avwunasa, eg/mn/ | ocdatasa, ea/mn/ | Jlunasa, eg/mn/
Contingent of the studied Pepsinogen, | Amylase, units/ml | Alkaline phosphatase, | Lipase, units/ml
tyr. units/ml units/ml
1. KoHtponbHas rpynna / Control group (n=45) 442,2+20,5 19,5+0,8 6220,4+248,0 320,8+12,6
2. bepemeHHble Ha 39-40-i1 Hegenn 6epemMeHHOCTY / 153,8+10,9* 44 4+3 9* 2236,6+158,6* 344 4+17 2
Pregnant women at 39-40 weeks of pregnancy (n=82)
3. PoaunbHuubl Ha 2-3-/1 AeHb nocne pogos / 315,3+16,8** 18,3+0,9 3229,2+122 1** 324,3+13,6
Maternity hospitals 2-3 days after delivery (n=82)

Note: the reliability of differences with the indicators of the control group: * — p <0,001; ** — p <0,05.
lMpumeyaHue: [OCTOBEPHOCTb Pa3NMYNiA C NoKa3aTeNsiMn KOHTPONbHON rpynnbl: * — p <0,001; ** — p <0,05.

pregnant women at 39-40 weeks of pregnancy, which cor-
responds to the protein-producing function in the “mother—
fetus” system (Table 3).

Amylolytic activity of saliva had a significant increase by
39-40 weeks of pregnancy (2-fold, p <0.001) in women com-
pared to controls. On the 2-3" day after delivery, amylase
activity decreased, not reaching the values in non-pregnant
women.

Similar dynamics was observed with respect to salivary
lipase activity, with an increase in the enzyme level at the
end of pregnancy and a decrease in the postpartum period.

There was a significant increase in alkaline phosphatase
activity of saliva at 39-40 weeks of pregnancy by 1.9 times

(p <0.001) in women compared with control parameters,
with a further increase in the level of the enzyme in women
on the 2-3" day after delivery.

Indices of activity of digestive enzymes in coprofiltrate
in the studied groups of women are presented in Table 4.
There was a significant decrease in proteolytic and alkaline
phosphatase activity of coprofiltrate in pregnant women on
the 39-40" week of pregnancy and in laboring women on
the 2-3" day after delivery compared to the control group.

Amylolytic activity of coprofiltrate in pregnant women
reaches values twice higher than in the control group by the
end of pregnancy. After delivery, it becomes lower than the
initial level and indicators of non-pregnant women.
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Table 5
Indicators of the activity of hydrolases of amniotic fluid, umbilical cord blood, and placenta
Tabnuua 5
lMoka3aTenu akTUBHOCTW rMApPONa3 aMHMOTUYECKOW XUAKOCTY, NNaLEeHTbI U NYNOBUHHOW KPOBU
AMHMOTNYECKan [omoreHat
MmaponuTuyeckas akTMBHOCTb / MynoBMHHas KPoBb /
) L XUOKOCTb / nnaueHTbl / Placenta .
Hydrolytic activity AP Umbilical cord blood
Amniotic fluid homogenate
Amunonutudeckas, ea/mn / Amylolytic, units/ml 16,3+0,7 9,2+0,5 36,7+4,5*
LLlenoyHo-thocdaTtasHas, en/mn / Alkaline phosphatase, units/ml 3287,6+174,0 6906,2+208,1* 1282,1+316,2
Obwas npoteonutuyeckas, Tnp. ea/mn / Common proteolytic, tyr. units/ml 566,4+39,1 759,0+25,5* 104,1+46,9*
Junonutuyeckas, ea/mn / Lypolytic, units/ml 232,1+17,8 212,3+36,4 167,7+£12,3*

lpumeyaHue: [OCTOBEPHOCTb Pa3nMYNi C NOKa3aTeNs MM aMHUOTUYECKON XuakocTh: * — p <0,001; ** — p <0,05.
Note: the reliability of differences with the indicators of the amniotic fluid: * — p <0,001; ** — p <0,05.

There were no significant differences in the lipolytic
activity of coprofiltrate in women at the end of pregnancy
and after childbirth compared to that in non-pregnant
women.

Pregnancy ensures the circulation of digestive hydrola-
ses in the system “maternal organism — placenta, amniotic
fluid — fetus” for their subsequent participation in hema-
totrophic nutrition and autolytic digestion of the fetus [5,
6, 15].

Amniotic fluid and umbilical cord blood have high hydro-
lytic activity. The extract from placenta contains hydrolases
in a greater amount, taking into account the fivefold dilution
of the homogenate (Table 5).

Thus, amylolytic activity in umbilical cord blood is
2 times higher than in amniotic fluid. The total proteolytic
activity was significantly higher in the extract from placenta
and amniotic fluid than in umbilical cord blood, indicating
the concentrating ability of the placenta and amnion. The
same pattern was observed with respect to lipase activity.
At the same time, the content of alkaline phosphatase was
particularly high in the extract from the placenta, and the
amniotic fluid and cord blood contained almost as much of
the enzyme as the maternal blood plasma before labor.

Thus, hydrolases secreted by digestive glands can par-
ticipate in the organization of creator communication, for-
mation of functional blocks of different purposes and func-
tional systems of trophic and transport support for interor-
gan and interorganism interaction in the system “maternal
organism — placenta, amniotic fluid — fetus”.

DISCUSSION

In the biological fluids of the system “mother — fetus —
newborn — infant” selectively specific digestive enzymes,
secreted in the maternal body, are distributed, detected by
proteolytic, amylolytic, lipolytic, alkaline-phosphatase activi-

ties of blood plasma (serum), saliva, urine, coprofiltrate and
amniotic fluid.

Our studies revealed a slight increase in pepsinogen ac-
tivity in blood serum in pregnant women at 39-40 weeks of
pregnancy with a subsequent decrease in the activity of the
enzyme in laboring women on the 2-3" day after delivery.

In pregnant women there was an increase in amylolytic,
alkaline-phosphatase and lipolytic activities of blood serum
in the Il trimester compared to the indicators of the control
group. In the postpartum period, enzyme activity decreased,
not reaching the values of non-pregnant women.

The homeostasis of hydrolases synthesized by diges-
tive glands is maintained by a system of interacting mecha-
nisms, among which the renal excretion pathway is consi-
dered to be the most significant [8].

According to G.F. Korotko, the kidneys excrete a very
significant amount of increted enzymes, while other path-
ways of enzyme excretion and degradation cannot compen-
sate for their renal excretion from the body [8].

Our studies showed that the proteolytic activity of urine
steadily increased towards the end of pregnancy, which is
associated with increased enzyme excretion in urine and
saliva.

Similar dynamics had lipolytic activity of urine, which in-
creased by the end of pregnancy in all women who gave
birth and remained higher than in non-pregnant women.

At 39-40 weeks of pregnancy, an increase in amylolytic
and a decrease in alkaline phosphatase activity of urine was
observed in women compared with the control group [5, 8].

In all pregnant women, the recreation of enzymes (amy-
lase, lipase and pepsinogen) by the salivary glands is di-
rectly related to gestational age, with an increase in enzyme
activity at the end of pregnancy and a decrease after deli-
very. Alkaline phosphatase activity increased significantly in
the dynamics of pregnancy, with the greatest increase after
delivery.
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Excretory-recretory origin of hydrolytic activity of copro-
filtrate is explained by the fact of detection of amylase, pep-
sinogen, lipase and alkaline phosphatase in feces. At 39—
40 weeks of pregnancy, amylolytic activity increased in all
women, while pepsinase and alkaline phosphatase activity
decreased almost 3-fold (p <0.001) compared to the values
of non-pregnant women. There were no significant diffe-
rences in lipolytic activity of coprofiltrate in pregnant women
and laboring women.

The amnioplacental barrier is involved in the selective
accumulation of digestive enzymes in amniotic fluid and in
the placenta itself [5, 6, 15, 19].

We found that in placenta homogenate and amniotic
fluid the content of enzymes is quite significant. Umbilical
cord blood in comparison with placenta homogenate and
amniotic fluid contains less enzymes: there is 6-7 times
lower pepsinogen activity than in placenta, and 4-5 times
lower than in amniotic fluid.

Our data indicate that the homeostasis of hydrolases is
maintained due to their recreation and excretion from the
body. In pregnancy, there is a dynamic change in the indica-
tors of enzymatic activity of biological fluids, while homeo-
static parameters are maintained at the level necessary for
its development.

CONCLUSION

1. At the 39-40th week of pregnancy, women showed an
increase in proteolytic, amylolytic, alkaline phosphatase and
lipolytic activities of blood serum compared to the control
group.

2. A significant increase in pepsinogen and lipase acti-
vity in urine was observed in women toward the end of preg-
nancy, followed by their decrease in postpartum women.

3. The greatest changes in saliva of pregnant women
were observed with respect to amylase, the activity of which
remained high in postpartum women.

4. There was a significant decrease in proteolytic and
alkaline phosphatase activities of coprofiltrate in pregnant
women at 39-40 weeks of pregnancy and in postpartum
women at 2-3 days after delivery compared to the control
group.

5. High activity of alkaline phosphatase is noted in pla-
centa homogenate, umbilical cord blood and amniotic fluid.
Total proteolytic activity is most pronounced in placenta ho-
mogenate and amniotic fluid.
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AONONMHUTENBbHAA UHOOPMALINA

Bknag aBTOpoOB. Bce aBTOPbI BHECIN CYLLECTBEHHbIN
BKNag B pa3paboTKy KOHLEeNnuuu, npoBeAeHue uccnenosa-
HWS 1 MOArOTOBKY CTaTbM, NPOYY M 0f406pUNN UHANbHYHO
Bepcuto nepep nybnukauyuen.

KoHhnukT mHTepecoB. ABTOPbI AeKnapupytoT OTCyT-
CTBME SBHbIX W NOTEHUWANbHbIX KOH(IIMKTOB WHTEPECOB,
CBSI3aHHbIX C NybnnkaLnen HacTosLen craTbi.

WUcToununk ¢hmHaHcupoBaHuA. ABTOpbI 3aaBnAlT 06
OTCYTCTBUW BHELHEro (hMHAHCUMPOBaHWUS NpU NPOBEAEHUM
“ccnenoBaHus.

UHdopmupoBaHHoe cornacue Ha nybnukaumio. As-
TOPbI MOMYYMNN NUCbMEHHOE COornacue NauMeHTOB Ha ny-
Brivkaumio MEANLMHCKMX LaHHbIX.
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