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INFLUENCE OF VARIOUS FEED ADDITIVES
ON THE ACTIVITY OF CHYME AND BLOOD PLASMA ENZYMES
OF YOUNG MEAT CHICKEN OF ORIGINAL LINE

Abstract. The research aimed to determine the effect of a mixture of low molecular weight organic acids and
complex phytobiotics when replacing a feed antibiotic with them on the activity of digestive enzymes in the duode-
nal chyme and the activity of pancreatic enzymes in the blood plasma of young stock BS and B9 meat chicken lines.

The experiments were carried out on the original lines of meat poultry lines B5 (Cornish) and B9 (Plymouth
rock). There was an operation to insert a cannula into the duodenum at the age of 6 weeks. The enzymatic activity of
the duodenum chyme and the content of pancreatic enzymes in the blood plasma in the groups of chickens receiving
antibiotics, low molecular weight organic acids, and phytobiotics with the diet.

The data showed that the influence of feed additives on the physiological status of poultry was different. The
use of low molecular weight organic acids of the B5 and B9 chicken lines had a significant effect on the production
of digestive enzymes due to an increase in the activity of chyme lipase (by 98.3%) and blood plasma lipase (by
26.6%) in B9 chickens and an increase in chyme proteases (by 30.9%) in B5 chickens compared with the control
group, where the antibiotic was used. The introduction of complex phytobiotics into the diet had a negative effect on
chickens of the B5 line (Cornish), reducing the activity of amylase and lipase of the duodenal chyme (by 29.2 and
26.9%) compared with the control group. In B9 (Plymouth rock) chickens, only the chyme amylase activity
increased by 30.8% that indicates an improvement in the availability of feed carbohydrates. These data confirm the
need to take into account the different effects of feed additives on the digestion processes in different poultry crosses.

Keywords: meat chickens, pancreatic enzymes, duodenal chyme, blood, phytobiotics, low molecular weight
organic acids.

Introduction. Russian poultry farming is the most stable and dynamically developing branch of the
agro-industrial complex, capable of increasing the volume of poultry products in a short time and provi-
ding the population with high-quality dietary products - eggs and meat [1,2]. Improving animal feeding
should be based on knowledge of the functional characteristics of their digestive system [3]. The pancreas
is one of the central organs of the digestive system that maintains homeostasis of the body. [4]. First of all,
it is an organ of external secretion that produces pancreatic juice, which is involved in the hydrolysis of
the main components of the feed. The hydrolysis products are easily absorbed in the intestine and enter the
blood and lymph [5]. It is known that pancreatic enzymes circulate through the blood and return to the
pancreas, participating in the secretion of a new portion of pancreatic juice [6]. In recent years, there has
been an increasing interest in the study of issues related to the circulation of pancreatic enzymes in hu-
mans and animals, since they are involved not only in digestion but also provide regulatory functions [7].

In connection with the expansion of the list of countries where there is a ban on the use of feed
antibiotics in animal husbandry, an active search for alternative drugs is underway [8, 9]. However, the
ban on the use of feed antibiotics in the EU countries has led to an increase in the incidence rate of
necrotizing enteritis and salmonellosis in poultry. This resulted in a reduction in the safety of stock and
productivity [10]. Therefore, currently, popular directions are probiotics, prebiotics and symbiotics,
acidifiers, phytobiotics, and enzyme agents [11, 12].

Our research aimed to determine the influence of a mixture of low molecular weight organic acids
and complex phytobiotics on the activity of digestive enzymes in the duodenal chyme and pancreatic
enzymes in the blood plasma of young stock of the B5 and B9 meat chickens lines.
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Materials and methods of the research. The experiments were performed under the conditions of
the physiology laboratory of the ARSRTIP RAS on the original lines of meat poultry cross: BS - a paternal
line of the paternal parental form of the Cornish breed, fast-growing; B9 is the maternal line of the
maternal parental form of the Plymouth Rock breed [13]. Experimental and control groups were equipped
with analogs in live weight. Each group consisted of 5 chickens. For feeding the birds of the experimental
and control groups, we used full-diet compound feed in the form of a placer with a nutritional value accor-
ding to the recommendations for working with the cross [14]. Light, temperature, and humidity conditions,
feeding, and drinking fronts corresponded to zootechnic requirements [15].

Surgical operations on meat poultry were performed at the age of 6 weeks, provided that animals
were treated humanely following the requirements of the European Convention for the protection of verte-
brate animals used for experimental and other scientific purposes (ETS No.123) [16]. To obtain duodenal
chyme, a T-shaped cannula was inserted into the ascending limb of the duodenum. After the operation, the
bird was placed in individual cages. The research was started 3-5 days after the operation.

For research, one control and two experimental groups of 5 chickens in each were formed. The 1st
control group received a basic vegetable-type diet supplemented with the feed antibiotic Bacitracin at a
dose of 100 g/t of forage throughout the entire growing period. The 2nd experimental group received a
mixture of low molecular weight organic acids instead of the feed antibiotic at a dose of 1000 g/t. The 3rd
experimental group received complex phytobiotics instead of the feed antibiotic at a dose of 500 g/t.

Physiological experiments began in the morning in a fasting state of a bird after a 14-hour fast. The
first portion of the food was 30 g, and one hour after feeding, 5 ml of duodenal chyme was collected. Then
the chyme samples were centrifuged at 5000 rpm for 5 min and the supernatant was diluted in a ratio of
1:10 with chilled Ringer's solution and the activity of digestive enzymes was determined.

The activity of the duodenal chyme amylase was determined by the hydrolysis of starch [17] using
KFK-3 (Russia) at a wavelength of 670 nm. Lipolytic activity was measured using BS-3000P semi-
automatic biochemical analyzer with a flow cell (China) using a set of reagents for the determination of
lipase (OOO DIAKON-VET, Russia). The protease activity was specified by the cleavage of casein
according to Hammerstein with colorimetric control on KFK-3 at a wavelength of 450 nm [18].

Blood for the test was taken from the axillary vein in a fasting state into test tubes with the addition of
sodium citrate. Then it was centrifuged at 5000 rpm for 3 minutes. The resulting blood plasma was tested
for amylase and lipase activity using automatic analyzer ChemWell 2900 (T) (USA) using Human reagent
kits (Germany). The protease activity was determined on a semiautomatic biochemical analyzer BS-3000P
(SINNOWA, China) [19]. All studies were carried out in 3 replicates.

Statistical processing of the results included calculating the mean (M) and standard deviation (£m).
The significance of differences was assessed by Student's t-test. Differences were considered statistically
significant at p<0.05.

Results. The obtained results (table 1) showed that the introduction of a mixture of low molecular
weight organic acids into the diet of meat chickens of the BS (Cornish) line contributed to a significant
increase in the activity of the duodenal chyme enzymes compared with the control. So, the activity of
chyme amylase in chickens of the 2nd experimental group was 5.5% higher compared to this indicator in
chickens of the control group. The chyme lipase activity of chickens in this group was higher by 30.9%,
and the protease activity - by 36.4%, respectively, concerning these indicators in birds of the control group.

The results also showed that the introduction of complex phytobiotics into the diet of the BS line
(Cornish) meat chickens contributed to a decrease in the activity of the duodenal chyme enzymes
compared to the control. So, the activity of chyme amylase in chickens of the 3rd experimental group was
lower by 29.2% compared with this indicator in chickens of the control group. The chyme lipase activity
in chickens of this group was lower by 26.9%, respectively, concerning the control. Protease activity
remained at the same level.

The introduction of a mixture of low molecular weight organic acids into the diet of meat chickens of
the B9 line (Plymouth Rock) contributed to an increase in the amylase and lipase activity in the duodenal
chyme compared to the control. So, the activity of chyme amylase in chickens of the 2nd experimental
group was higher by 14.6% compared with this indicator in chickens of the control group. The chyme
lipase activity in chickens of this group was higher by 98.3% concerning this indicator in chickens of the
control group. The chyme protease activity did not undergo significant changes.
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Table 1 — Enzymatic activity of the duodenal chyme of meat chickens with adding a mixture
of low molecular weight acids and phytobiotics to the diet

Indicators
Groups - - -
Amylase, mg/ml/min | Lipase, v/l Proteases, mg/ml/min

The activity of chyme enzymes of the BS line chickens
1% control (BD) 219.0£21.1 750.0+ 54.7 22.0+1.8
27 experimental (BD+ organic acid mixture) 231.0£25.5 982.0+76.5* 30.0+1.7*
31 experimental (BD+ Phytobiotics) 166.0 £7.8* 632.0 +41.7 22.0+1.7

The activity of chyme enzymes of the B9 line chickens
1% control (BD) 266.0+£31.0 301.0+£37.5 36.0+0.8
2" experimental (BD+ organic acid mixture) 305.0+41.0 597.0+£50.3** 36.0£1.0
31 experimental (BD+ Phytobiotics) 348.0+36.5 266.0+59.7 34.0+1.5

Note: significant differences with control * — P <0.05, ** —P <0.001.

The results also showed that the introduction of complex phytobiotics into the diet of meat chickens
of the B9 (Plymouth rock) line promoted an increase in the activity of chyme amylase and a decrease in
the activity of lipase and proteases in comparison with the control. So, the activity of amylase in chickens
of the 3rd experimental group was higher by 30.8% compared with this indicator in chickens of the control
group. The activity of chyme lipase in birds of this group was lower by 11.6%, and the activity of
proteases - by 5.5%, respectively, with these indicators of the control group birds.

The results (table 2) showed that the introduction of a mixture of low molecular weight organic acids
into the diet of meat chickens of the BS (Cornish) line contributed to a decrease in the content of amylase,
lipase, and proteases in the blood plasma compared with the control. Thus, the content of amylase in the
blood plasma of chickens of the 2nd experimental group was lower by 18.5%, lipase - by 3.4%, proteases -
by 2.8%, respectively, compared with these indicators in chickens of the control group.

Table 2 — The content of pancreatic enzymes
in the blood plasma of meat chickens with adding a mixture of low molecular weight acids and phytobiotics to the diet

Indicators
Groups - - -
Amylase, mg/ml/min | Lipase, v/l Proteases, mg/ml/min

The content of pancreatic enzymes in the blood plasma of the B5 chicken line
1% control (BD) 395,0+43,5 29,0+2,2 35,0+5,4
2" experimental (BD+ organic acid mixture) 322,0+20,5 28,0+2,1 34,0+3,5
3 experimental (BD+ Phytobiotics) 245,0+21,5%* 38,0+4,5 46,0+6,5

The content of pancreatic enzymes in the blood plasma of the B9 chicken line
1% control (BD) 290,0+25,1 15,0+0,9 29,0+0,5
2" experimental (BD+ organic acid mixture) 263,0+6,5 19,0+0,6* 30,0+0,9
31 experimental (BD+ Phytobiotics) 336,0+26,2 16,0+1,8 27,043,2

Note: significant differences with control * — P < 0.05.

The results also showed that the introduction of complex phytobiotics into the diet of meat chickens
of the B5 (Cornish) line contributed to a decrease in the content of amylase and an increase in lipase and
proteases of blood serum compared to the control. Thus, the content of amylase in blood plasma in
chickens of the 3rd control group was 37.9% lower than that in chickens of the control group. The content
of lipase in blood plasma in chickens of this group was higher by 31.0%, and proteases - by 31.4%,
respectively, compared with these parameters in chickens of the control group.

The addition of a mixture of low molecular weight organic acids to the diet of meat chickens of the
B9 line (Plymouth rock) contributed to a decrease in the content of amylase and an increase in lipase and
proteases of blood serum compared to the control. Thus, the content of amylase in blood plasma in
chickens of the 2nd experimental group was lower by 9.3% compared with this indicator in chickens of
the control group. The content of lipase in blood plasma in chickens of this group was higher by 26.6%,
proteases - by 3.5%, respectively, compared with these indicators in chickens of the control group.

The results also showed that the introduction of complex phytobiotics into the diet of the B9 line
(Plymouth rock) birds contributed to an increase in the content of amylase and lipase and a decrease in
serum proteases compared to the control group. Thus, the content of amylase in blood plasma in chickens
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of the 3rd experimental group was higher by 15.8%, and lipase - by 6.6% in comparison with these
indicators in chickens of the control group. The protease content in the plasma of chickens of this group
was lower by 6.9% compared with this indicator in the control chickens.

According to our data, the introduction of a mixture of low molecular weight organic acids into the
diet of meat chickens of the lines BS (Cornish) and B9 (Plymouth rock) contributed to enhancing the
activity of amylase (by 5.5 and 14.6%), lipase (by 30.9 and 98.3% ) of duodenal chyme compared with
these indicators in birds of the control group. Protease activity was higher than control only in B5 chickens
(by 36.4%), and remained unchanged in B9 chickens.

It was also established that the introduction of complex phytobiotics into the diet of meat chickens of
the lines B5 (Cornish) and B9 (Plymouth rock) contributed to a decrease in lipase activity (by 26.9 and
11.6%) of duodenal chyme compared with these indicators in birds of the control group. The chyme
amylase activity was lower (by 29.2%) than in the control in B5 chickens, and in B9 chickens it was
higher by 30.8%. The protease activity did not differ significantly.

Our data showed that the introduction of a mixture of low molecular weight organic acids into the
diet of meat chickens of the lines B5 (Cornish) and B9 (Plymouth rock) contributed to a decrease in the
content of amylase (by 18.5 and 9.3%) in blood plasma compared with the control group. The content of
lipase and proteases in meat chickens of the B5 line was lower (by 3.4 and 2.8%), and in chickens of the
B9 line was higher (by 26.6 and 3.5%) compared with the control.

Besides, it was found that the introduction of complex phytobiotics into the diet of meat chickens of the
B5 (Cornish) and B9 (Plymouth rock) lines promoted a rise in the lipase content (by 31.0 and 6.6%) in the
blood plasma compared with the control group. The amylase content in the blood plasma of chickens of the
BS5 line was 37.5% lower and in the B9 line - 15.8% higher than in the control group. The protease content
was higher (by 31.4%) in B5 chickens, and lower (by 6.9%) in B9 chickens compared to the control group.

The use of low molecular weight organic acids mixed with the diet of BS and B9 meat chickens made
to a slight increase in the activity of amylase of the duodenal chyme, a significant increase in the activity
of lipase (by 30.9 and 98.3%), and an increase in the activity of proteases in birds by 30.8% compared to
the control. Amylase content in the blood plasma of chickens was slightly reduced. At the same time, the
protease content differed insignificantly, since this indicator is stable. The lipase content in chickens of the
B9 line exceeded the control by 26.6%, while the B5 line birds have slightly different indicators. From
these data, it follows that low molecular weight organic acids lead to the improvement of digestion in B5
and B9 chickens, which directly affects productivity, absorption of nutrients in feed, and the safety of
stock. This additive in particular had an effect on fat metabolism in B9 (Plymouth rock) chickens, which is
associated with the physiological characteristics of this line, including its genetically better egg-laying
capacity compared to the B5 line (Cornish).

The introduction of complex phytobiotics into the diet in meat chickens of lines B5 and B9 did not
affect the activity of the duodenal chyme proteases. However, other indicators had significant differences.
In BS5 line (Cornish) chickens, the activity of amylase and lipase of the duodenal chyme decreased (by 29.2
and 26.9%) and the lipase content (by 31.0%) in the blood plasma increased as compared with the control.
Also, in B5 chickens, the amylase and protease contents in blood plasma increased (by 37.5 and 31.4%).
These data indirectly indicate that the complex phytobiotics in chickens of this line will not have an effective
influence on the digestion processes. In meat chickens of the B9 line (Plymouth rock), the amylase activity
of the duodenal chyme increased by 30.8% and the lipase activity was slightly down relative to the control
group. At the same time, blood counts fluctuated insignificantly. Thus, the addition of complex phytobiotics
into the diet showed only a positive effect on carbohydrate metabolism in the B9 line chickens.

Conclusion. The introduction of the low molecular weight organic acids mixture into the diet of meat
chickens of the B5 and B9 lines had a positive effect on the digestion processes. The pronounced effect
consisted in a significant rise in the activity of chyme lipase (by 98.3%) and blood plasma lipase (by
26.6%) in B9 chickens and the increase in chyme proteases (by 30.9%) in B5 chickens compared to the
control group where the antibiotic was used. The use of the complex phytobiotics with the diet had a
negative effect on the B5 line chickens (Cornish), reducing the amylase and lipase activities of the
duodenal chyme (by 29.2 and 26.9%) compared with the control group. In B9 chickens (Plymouth rock
breed), only the chyme amylase activity increased by 30.8%, which indicates an improvement in the
availability of feed carbohydrates. However, the use of low molecular weight organic acids had a more
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pronounced effect on the production of digestive enzymes. Thus, when introducing additives into the diet,
an alternative to feed antibiotics, it is necessary to take into consideration their different effects on the
digestion processes in different poultry crosses.

A. T'po3suna

PFA "Bykinpeceiik Kyc IIapyanblUIbIFbl FEUIBIMU-3EPTTEY JKOHE TEXHOJIOTUSUIBIK HHCTUTYTHI"
Denepanns! FeUIbIMU OopTanbiFsl, Ceprues Ilocan, Peceit

TYPJII A3bIK KOCITAJIAPBIHBIH ETTI TAYBIKTAPABIH BACTAIIKbI KATAPJAFBI )KAC TOJIJIEPIHIH,
XUMYC ®EPMEHTTEPI MEH KAH IIVTASMACBIHBIH BEJICEHALIITTHE O9CEPI

AHHOTauMs. 3epTTEy/AiH MaKCcaTbl TOMEHIT MOJEKYJalbl OPraHHKAaJIbIK KBILIKbUIIAD MEH KeuleHIi (UTOOMOTHK KOCIa-
CBIHBIH OJap/bl a3bIK aHTUOMOTHKIMEH JTyOJICHAIBIBI XUMHSIAFEI aC KOPHITY (epMEeHTTEpiHIH OelceHainirine skone dacrankel bS5
xoHe B9 erTi TaybIKTapAbIH Kac TOJICPIHIH KaH IUTa3MachIHIAFbl MaHKPEATHSIIBIK (QEPMEHTTEPAIH OCICCHAUTIrIHE aIMacThIpy
KE31HJIeT1 9CepiH aHBIKTAY.

Taxipubenep B5 (Kopuumr) sxone B9 (IlmuMyT-pok) Kyc eTiHiH 6acTamKbl XKeJIiIepinae )Kypri3iimi. AnTel antagan Keid
OH €Ki eJi illIeKKe KaHHyJIa eHri3y ornepanusichl xacaiasl. OH eKi el iek XUMHSCHIHBIH ()ePMEHTATUBTI OEJICSHILIIT] JKoHe [THe-
TaMeH aHTUOMOTHKTEP, TOMCH MOJICKYJIaJIbl OPraHUKANBIK KBILIKbLIIAAP KOHE PUTOOHOTHKTEp KaObl1aFraH TaybIKTap TOOBIHIAFbI
KaH IJIa3MaChIHAAFbI TAHKPEATHSUIBIK ePMEHTTEPIiH KYpaMbl 3epTTEII.

AJIbIHFaH MOJIMETTEP JKEMILOI KOCTAIApbIHBIH KYCTBIH (DH3HOIOTHSIIBIK JKaFJaiblHa dcepi opTYpii eKeHiH kepceTti. BS
oHe B9 TaybIKTapbIHBIH TOMEH MOJICKYJIAJbIK OPraHHKAJIBIK KBIIIKBULIAPBIH KOJJaHY aHTHOMOTHK KOJNJAaHBUIFaH Oakpuiay
TOOBIMEH cambICThIpFania BS Taysikrapeinaa xumuornentasa (98,3%) jxoHe KaH MIa3Machl Juna3achkiabiy (26,6%) OeraceHaiairin
apTTEIpy JkoHe B9 TaypikrapeiHma xumomnportennrepdin (30,9%) MemepiH apTTBIpPY apKbUIBI ac KOPHITY (epMEHTTEepiHiH
eHipiciHe aifrapnbikraii acep erti. Ketuenni ¢purodnoTukrepai Auerara eHrizy 6akpuiay TOOBIMEH CalbICTHIPFAHIA aMUIa3a MEH
OH €Ki eJi iIeKTiH Juna3ackiHbIH Oencenainirid (29,2 xone 26,9%) temenznerin, B5 (KopHui) TaysikrapbiHa Tepic oacep erti. B9
taysikTapbiaaa (IlmuMyT-pok) Tex xumammiasa 6encenainiri 30,8%-ra apTTsl, Oyi1 XKeMAIK KeMipcyTapablH KOJ KETIMIUTITiHIH
JKaKcapFaHbIH KepceTeni. bysr MomiMeTTep KycTapaslH 9pTYpIi KpeCTTEpiHAETI ac KOPBITY MPOLIECTEPiHE KEMILOIT KOCTaTapbIHBIH
OPTYPJIi 9CEPiH ecKepy KKETTUIIrH pacTaiIbl.

Tyiiin ce3aep: eTTi TaybIKTaphl, TAHKPEATHSUIBIK (EPMEHTTEp, OH €Ki eI iIeK JKeHTer1, KaH, (GPUTOOHOTHK, TOMEH MOJICKY-
J1aJIbl OPraHUKAJIBIK KBIIIKBULAAP.

A. I'po3una

®enepanbublii Hayunstit Lentp «Bceepoccuiickuii HayuyHO-UCCIIEA0BATENbCKUNA U TEXHOIOTMUYECKUI MHCTUTYT NTULIEBOJICTBA
PAH, Ceprues Ilocan, Poccust

BJIMAHUE PA3JIMYHBIX KOPMOBBIX TOFABOK HA AKTUBHOCTb ®EPMEHTOB XUMYCA
M IUTIA3MBI KPOBA MOJIOJHSIKA UCXOHBIX JINTHAIN MSCHBIX KYP

AnHoTtamms. Llenp ncciaenoBaHuii — onpeneneHrue BIUSHUS CMECH HH3KOMOJIEKYJSIPHBIX OPTaHMYECKHX KHCIOT U KOMII-
JIEKCHOTrO (PUTOOMOTHKA NP 3aMEHe UMH KOPMOBOT'O aHTHOMOTHKA HA aKTHBHOCTD MHIIEBAPUTEIBHBIX ()EPMEHTOB B IyOJCHAIb-
HOM XMMYCE U aKTMBHOCTb NTaHKPEaTUIEeCKHX (PEPMEHTOB B TJIa3Me KPOBH MOJIOAHAKA UCXOAHBIX THHUHM b5 11 B9 MscHBIX Kyp.

OKCIEpUMEHTHl POBOIWINCh HA OPUTMHANBHBIX JUHHUAX MscHOM nrtuuel quHuid BS (Kopaum) u B9 (IlmumyTt-pok). B
BO3pacTe 6 Hezenb Oblla MPoBeACHa ONepanys 1Mo BBEJCHUIO KaHIONH B IBEHAAATHIICPCTHYIO KHUIIKY. M3yueHa ¢epMeHTaTHBHASL
AKTHBHOCTh XHMYyca JIBCHAAATHIIEPCTHON KHIIKKA M COJEpKaHHe NaHKpeaTHuecknX ()epMEHTOB B IUIa3Me KPOBU B TPyIIIax
IBITIIT, MOTYYaBIINX C PAIIHIOHOM aHTHONOTHKH, HU3KOMOJICKYJISIPHBIE OPTaHUYECKUE KUCIOTHI U GPUTOOHOTHKH.

TonyueHHble NaHHBIE IOKa3ajM, YTO BIMSHHE KOPMOBBIX H00aBOK Ha (HU3HONIOTHMYECKOE COCTOSHUE NTHIBI OBUIO pa3-
JIU4YHBIM. [IpuMeHeHne HU3KOMOJIEKYIISIPHBIX OPraHUYECKHUX KHUCIIOT JIMHUH IBIUIIT BS u B9 okaszano 3HaunMTenbHOE BIMSIHUE Ha
BbIPa0OTKY MUILEBAPHTEIBHBIX ()EPMEHTOB 3a CUET MOBBILICHUS AKTUBHOCTH XUMHUoIeNnTasbl (Ha 98,3%) u nuna3ssl mia3Msl KpoBU
(Ha 26,6%) y upmaar B9 u yeenuuenust conepkanust xumornporeas (Ha 30,9%) y usimust BS mo cpaBHEHHIO ¢ KOHTPONBHOI
TPYIIOH, I7le IPUMEHSIICS aHTHOMOTUK. BBeneHne B paruoH KOMIUIEKCHBIX (PUTOOMOTHKOB OKA3aJl0 HETaTUBHOE BIHMSHHUE HA
et Juand BS (KopHHMII), CHM3MB akTHBHOCTh aMWJIA3bl W JIMMIA3bl JABEHAIIAaTUIEPCTHON KUIIKU (Ha 29,2 u 26,9%) mo
CPaBHEHHMIO C KOHTPOJIbHOH Tpymmoit. ¥V st B9 (ILmmMyT-pok) TONEKO aKTHBHOCTS XMMaMIuIassl yBeanamnach Ha 30,8%, uro
CBHJICTENILCTBYET 00 YJIydYIICHHH IOCTYITHOCTH KOPMOBBIX YIJIEBOJOB. OJTH JAHHBIC INOATBEPKIAIOT HEOOXOIMMOCTH ydeTa
Pa3IMYHOTO BIHMSHMS KOPMOBBIX J0OABOK Ha IPOLIECCHI MMUIEBAPEHHS Y Pa3HBIX KPOCCOB ITHIIBI.

KnroueBble ciioBa: MsCHBIE Kypbl, TaHKpeaTHueckue GpepMeHTHI, [yOeHaIbHBIN XUMYC, KPOBb, (PUTOONOTHK, HU3KOMOJIE-
KyJISIpHbIE OPTaHUYECKHE KHCIOTHL.
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