
VAK 6 I 3.2:638 1/.3(045)
DOI: 10.3 I 5 I 5/1019-8946-2020-06-40 -42

06 ycBoneMocTtr SenK?t
G rrf r,rTo ro TpaH G rryraM uHa3ou

A- p rexH. HayK, 3acnwe H Hait pa6orn u x
nuqeeoh l4HAycrpt'Ih 3.C. 30EKOBA'
KaHA rexH. nayxT.n. OYPCOBA,
KaHA. rexH nayx P,.8.3EH14HA'
A.fl. r-ABPvlI|14HA,

14.P. ulEIA|-]4HOBA
BHU U Monoq H ori n DoMbtIJJne H Hocrt4

peAblgyular ny 6 nnt<at4ta (xyp Han

" Mofl o"tHafl npoMbtluneHHocrb>
Nq 4, 2020 r.) 6urna nocBnuleHa

orAefl bHbrM acneKTaM npilMeHeHl4q rpaHc-
FnyraMrHa3br B nilu-leBof npoMbll.lneH-
Hocrr4 Milpa. B nacronulei crarbe pac-

cMoTpeHo ee BnilfHile Ha anaepreHHocTb
14 ycBofleMocru 6enKoa.

06uleileeecrHo, qro rexHorortaHecKatl
o6pa6orra Moxer il3MeHilrb anaepreHHyto

aKTilBHOCTb nhulr4 BCneACTB[e il3MeHeHilfl

ontaronoB anflepreHHbrx 6enKoe [1, 2]. B

npoqecce o6pa6orrr 6enrr voryr o6pa-
3OBbrBaTb OnilroMepbl, AeHaTyp14poBaTb,

AerpaEilpoBaTb, arperilpoBarb, cLllrBarb-
cn, QparveHrilpoBarbcn il noBropHo co-
e4ilHnrbcfl [Maleki, 2004; Mills etc., 2008,
2009]. ern r3MeHeHtar orBercrBeHHbt 3a
yBenilqeHile ilfl il yMeHbueHre ycroivr-
BOCTr nilU-I4 K nepeBapilBaHrto, qTo TaKXe

Moxer noBnrnTb Ha anflepreHHuti noren-
Llilan n[u-leButx 6enxoe, Koropbte nocne
npeoAoneHilF Kr4r.!eqHoro 6apsepa, coxpa-

Hfl fl AOCraroHHylo crpyKrypHyo qenocr-
Hocrb, esarvogeicrBylor c Kl4LueLlHo

accor-ll4vrpoBaHHoil nrvSorgHoil rxaHurc

[Astwood etc., 1996]. flo eroil npilqilHe
BaxHo oqeHilTb ycroivreocrb K nhuleBa-
peHuo o6pa6oraHnutx 6enxog KaK eacrLl

niluleeoil MarpnLlbt, e roropotl oHil o6ut'l-
Ho ynorpe6nnnrcn.

B nacrosulee epevn eapy6exnoil nr-
uleeoil npoMbLufl eHHocrbto tacnonb3yerctl

$epveHrarneHoe curBaHile 6enroe N414K-

po6Hoil rpaHcrnyraM rAaasoil (tvtTl-) c
Lleabo cra6vnnsa4v 14 crpyKrypbt nilull4.
Sror verog crafl nprBfleKareflbHbtM no
pa3HbtM npilqrHaM r He ilcKflloqeHo, tlTo

il Ha poccilrZcKoM pbtHKe Moryr norBnffTbctl

MOnOqHbre npoEyKTbl, npoil3BeAeHHble c
ucnonb3oBaHrev eroi TexHofl orl4il.

Llro xacaercs annepreHHocrr caMoro

QepMeHTa, To pa3nilqHblM14 l4ccfleAoBa-
Hr4nMr4 ycraHoBfleHo, .lro MTI- He npe.q-

craBfl qer onacHocrl4. B racrHocrr, Pader-
sen M.H. et al. (2004) npoBe.qeHa oLleHKa
pr4cKoB no ilccneAoBarenbcKoMy nporoKony

B coorBercrBru c Pyxoeogqu-ll4M14 yKa3a-

HVtflMvt "flepeea peueHrfi OAO/8O3".
florcK e 6ase gaHHstx noKa3an, vro Qep-
MeHT He ilMeeT roMofloTl4l4 c l43BecTHblM14

anfl epreHaMn. OEHaro cyu-lecrByer coB-

naAeHhe Ha n9Til cMexHblx ypoBHqx aMil-
HoKr4cflor c ocHoBHbrM annepreHov put6ut

napeanu6yurHov rGad c1 . f'loreHqran
nepeKpecrHoi pearrreHocrra rvexgy wTI-

n rGad c1 rccnegoeaH c ilcnonb3oBaHr4eM

cbrBoporoK or 25 naqreHroB c noArBep-
xgeHHorZ anneprueil Ha rpecKy 14 sKcrpaKr
curpoi rpecKil. CeqguteaHrq vexgy lgE
naureHToB r uTl- He Ha6nrc,qanocs. Ha
ocHoBaHilil nofl yqeHHblx pe3ynbTaToB C.qe-

naH BbrBoA, vro npo6nev c 6e3onac-
HOCTbIO B OTHOT.!eHilh anAepfeHHoro no-
reHllilana vTl- He o6Hapyxneaercn.

3a nocne4Hre ropbt BbtrBneHo HecKortb-

KO BbTCOKOMOneKyAfl pHblx anjlepreHoB.
Anneprnvecran acrMa npta3HaHa ocHoB-

Hoft npravrHofi npo$eccroHanuHutx ga6o-

neeamt'ti'l AbtxarenbHblx nyreil. B '{hcne
BeulecrB, cnoco6Hutx Bbt3btBarb annep-
rrHecKile peaKwv, npilcyrcrBytor il npo-
Mbil.llneHHo l4cnonb3yeMble cpepMeHTbl.

Cpegr anneprilqecKnx peaxqri, Bbl3BaH-

Hbrx repMocra6rnuHoil oH,qo-anb$a-
aN4ilnasoft (Termamyl@), eurcoxoulenornoil
nporeasoil (Savinase@) il Ap., ecrb co-
o6uleHre o cnyqae npo$eccnonanuHoil
acrMbr, 14H14r-$414poBaHHoi TpaHcrnyraMr-
Hasoi y pa6orHilKa KoMnaHilh, Koropafl
BbrnycKaer rHrperqileHTbt gnn nrt4eeoil
npoMbr.lneHHocrr [De Palma etc., 2014].

Bo eceN4 Mtape ta3yqaoTcr nocrnpaH-

AtaanbHbre e$Serrut QepveHrarreHo
cul4Tbrx 6enKoe xt4BorHoro npoilcxox4e-
Hrs. Mnxpo6nute Tl-, KaK il rKaHeBbte,

Ee3aMilH14pyror/ rpaHcavrHrpylor ratoreH

tA, cu-lnBat 6ent<n, Moryr h3MeHrrb 14x

aHTtaTeHHbre ceoilcrea il3-3a noBbttueHilfl
ycrorZvneocrn 6enra x co6creeHnutu npo-
TeilHa3aM OpraHl43Ma r, KaK cfleAcTBile,
HenonHoMy pacu.lenneHilto eyxepoAHoro
6enra. llpil noestueHHoil riluie'lHoi npo-
HrqaeMocrl4 3To Moxer npilBoiqrrb K yBe-

nil9eHilo anrrreHHoi Harpy3Kl4 Ha ilMMyH-

Hyro cl4creMy opraHil3Ma [Lerner, Torsten,
2015; Monogioudi etc., 20111. llovrvo

STOrO OnaCeHilfl no noBoAy tllhpoKofo npvF

MeHeHilF rvrTl- cesganst c eonpocoM 6110

.qocrynHocrt4 ntt3nHa o6pa6oraHHutx npo
EyKroB, TaK KaK B pe3ynbrare Bo3.qeicrurn
vTl- o6pasynrcn t43onenrrgHble cBra.
Mexgy rayfaMilHoM v nA3nHoM (G-L). 3ro
MOXeT npilBeCTil K CHilXeH4rc ycBoFeifi>

CTil HE3AMEHilMbIX AMilHOKilCflOT.

CvrraercR, r{To Kt4ctloMonoqHble npt>
gyrcrur o6nagalor 6onee H[3K14M aHThreF
HbtM noTeHlll4anoM, LleM MofloKo, a Hel{>
Topble MonoyHoKt4cflbte 6anepn't e paari
cTeneH14 MoryT il3MeHtlTb t4MMyHopF
aKTilBHocrb 6enKoe KopoBbero Mono(e
Onpe,qeneHHute uraMMbt Mofl oqHoKl4ctH
6anepvil o6naEarcr AoxasaHHoi cnoc6
HOCTbTO MOAyAnpoBarb rMMyHHble orB€ru
xo3FnHa, a TaKXe cTilMynrpyoT npo.s F
poBaHhe aHTilTefl u aKTilBHocrb varPoQr
roa, vnrv6npyor Bocnafl eHre KhueqlF
il o6ner.{aot cilMnroMbt anneprilHecr:
sa6oneeannii il ayrot4MMyHHblx HapilrF
Hril. SnaroAapn ol4M il rqpyrilM h3B€crrur
ceofr craav KhcroMonoLtHbte npogylflbl nF
MeHFlorcff e neve6Ho-npo$rnarcrrreo
nraraHnr [3-6].

CuiueaHile 6enra vrrPo6noi rPao
rnyraM ilHa3ol4 B npoqecce npoh3BolFrl
Khcfl oMonoqHblx nporqyKToB MOXer nF
Becril o,qHoBpeMeHHo t< o6Pasoearr
TpyEHO nepeBapilBaeM blx

cBn3btBaHilto 6enxoe il nenrta.qoB c
KAMil 3NI4TONOB, qTO MOXET

vnt4 noH,l.3vlTb l4x

noTeHLll44fl.

[r4sv,]eHtato Bnv+Htttfl

cr.uilBaHl4fl Ha annepreHHocTb
6enroe nocBnUleHbt pa6orut MHorvu
poe [Wryblewska etc. , 2O11; Zhu etc.,

Monogioudi etc., 2010; Yamauchi eh.
Stanic etc.. 2010; Villas-Boas etc.,

Wryblewska B. et al. (2011)
qTo KilCfl OMOfl OqHblt4 HanhToK,

Hurfi c rcnonusoeaH[eM Lb.
o6nagaer yMeHbLUeHHotl

TI4BHOCTbIO BCCX OCHOBHbIX

MofloKa. l-lpnveHeHre
veHra vTl- Bbr3btBaflo AanbHefruee
xeHre aHTilreHHoro noreHurafl a
B uenoM, oco6enno cr- 14 K-Ka

rarxe p-narro r no6y nrtaa. CAenaH
qTo oAHoBpeMeHHoe npilMeHeHvp

M O,t O rl H A t n P O il bl ltl rl E H H OCT b

dophilus u wTI- woxer
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iqnq nonyqeHrF MofloLtHbtx npoAyKToB c
6onee HilsKt4rvl corqepxaHneM aHTilTeHOB,

AononHflou_lt4x paqroH no4ei c nruleeoi
anneprilet Ha MofloqHbte 6en<vt.

Zhu Y. et al. (1995) raoKe npilunil K

BbrBo.qy, vro Sepvenr Tl- woxer yMeHb-
lul4Tb anJlepreHHocrb 6enKoe. Monogio-
udi E. (2010) hccfle4oBaHo ennnHre gep-
MeHTarrBHoro cturBaHrff B-xagerHa na
ero ycBofleMocrb t4 aanepreHHocru. B
pe3ynbrare ctlJtABaHtAA Tl- annepreHHocru
HaruBHoro p-xaserHa cHrxaflacb ua6 "/o.
Yamauchi et al. (1989) paspa6oranr tre-
roA, coraacHo KoropoMy anfl epreHHocrb
cr,s1-Ka3erHa 6urna yveHuueHa npil Bbt-

AepxKe ero B BoAe c Tl- npn 25 'C e re.le-
nne 20 c.

MHorrvn ilccnegoBarenfl Mil paccMor-
peHa nepeBapilMocTb t43onenTil.qHbtx
ceRgei, o6pasoeaHHulx Tl-, r niluleBafl
AOCTynHOCTb CBfl3aHHOTO Jl143ilHa B 3KC-

nepilMeHrax in vitro n in vivo [Yamauchi
etc.,1989; Finot etc., 1978; Juvonen etc..
2012; Yokoyama etc., 2004; Aeschlimann,
Paulsson, 1994; Hiller, Lorenzen,2009 etc.l.

Monoro He corqepxilr G-L ceqseil il
rKaHeeoi Tl- e ornil.{re or vnca, psr6ur
il Apyrilx BilEoB nilull4. HarpeeaHre ungy-
l14pyer o6pasoeaHre G-L ceqseil Bcne.q-
crBhe xrMilqecKof .qerilrqparaLlril MexAy
y-xap6oxcnnuHorZ rpynnorZ rnyraMara r
e-aMilHorpynnoh nusuua [Seguro etc.,
1996; Stanic etc., 20101. VcraHoaneHo,
qro cl.ll4Tble 6envca n nuevH eo $parveHre
G-L wera6onn3npynrc+ B opraHil3Me.
SegonacHocru $parveHra G-L nogreep-
xAaeTcF AaBHO yCTaHOBfl eHHbtM npilBbtrl-
HbrM ynorpe6neHrev qenoBeqecrBoM
npilroroBneHHbtx npo.qyKroB. flocne npre-
Ma cuilTbtx 6enxoe xeflygoqHo-Kt4treg-
Hbre cpepMeHTbt pacqennFtoT t4x Ha aMil-
HoKilcflorbt, Ho ArnenrilA G-L ocraercn
HerpoHyrbtM. Vcroi.lileuril gnnenrr4
G-L woxer a6cop6rpoearbcr Hepe3 Bop-
cr4Hor{Hyro o6onorry KiluJeqHilKa il TpaHc-
nopr4poBarbcn B noqKil. l-pynna G-L e
cr.ur4Tbrx 6enxax pacu_lennffercn noyeq-
uurv $epueHroM T-rnyraM nnaMVH qvtK-
norpaHcSep asoil n y-rnyraMilnrpaHc-
Qepasofi KillueqHtaKa, noqeK r KpoBt4.
flocronury B npoqecce paculenneH[F yqa-
crByer rarxe ATO-s aeucuubth $epvreHr
S-oxconponrHa3a, ynorpe6neHre 6ons-
uroro Kont4qecrBa c[lt4Tbtx 6enroe npr-
Be4er K norpe6Hocrr e 6onuuov Koflilge-
cree ATO, qro Moxer yBeflhet4rb Harpy3Ky
Ha noqKr.

Tang C.H. et al. (2008), Havenaar R.
et al. (2013) ilccneAoBanr nepeBaprBaHt4e
nonepeqHo cult4Toro Tl- raseilHara Ha
MoAenil niluleBapeHra in vitro. Kvaetuxa

n[u-leBapeHrfl clll4Toro 6enra npopyxra
He 6urna h3MeHeHa no coaBHeHnlo c
HaTr BH bt M 14 n po,qyKTaMil nt/TaH|,4.fl .

flo gaHHurv Villas-Boas et al. (2012\,
nonrMepil3aqilfl TpaHcrnyraMilHa3of
B-narrorno6ynilHa yMeHbulana ero aflnep-
reHHocrb in vivo il He cHilxafla in vitro
ryMopanbHylo vntt ex y/yo onocpeAoBaH-
Hyro 14MMyHopeaKTilBHOCTb.

Roos N. et al. (2003) cpaBHilnil nepe-
BaprMocTb 14 ycBofeMocTb Ka3erHaTa,
curroro Tl-, u HattteHoro in vitro v in vivo.
flporeonrs in vitro npoBo.qrnce c nencn-
HoM il naHKpearilHoM. VeenrveHre pac-
TBOpT4MOTO aMilHHOTO a3OTa KaK MapKepa
cTeneHil paculenneHilg AocTilfano orqHoro
il roro xe ypoBHfl e o6o[x cy6crparax,
uTo yKa3btBaIo Ha oAhHaKOByhC CTeneHb
nporeonil3a. VceoqeN4ocru on4x Ka3eIHa-
TOB r43yqeHa Ha MnHilaTOpHbtx cBl4Hbflx.
XreorHurrvl Hepe3 KaHnnto Ha nogB34oul-
Hoi KI4LUKe AaBanat nonycilHTeril.lecrtalz
recroBbrf KopM, coAepxaquil 30 r HarilB-
HOfO t4nt4 Cull4TOrO Ka3eilHaTa, KOTOpbte
6utnr noMe.{enut cra6rnuHbtM l43oronoM
1 5N. flepeeapilMocrb 6enra onpe4ennnu
no r3BfleqeHHurl 15N. KrHerrxa nrute-
BapeHilfl 6urna cxopHoi. llocne roHKoro
Kr4LueHHilKa nsBneyeno7,7t0,6 r 8,1t0,6 %
a30Ta HaTilBHOTO 14 C|U]4TOTO Ka3eilHaTa.
ero cooreercreyer 92,3 7o nepeeaprvo-
cril HarilBHoro n 91,9 7" culrroro 6enra.
Peeynurarsr ororo taccnegoBaHilfl noKa-
3aflil, qro culilBaHile KaserFtara Tl- He
il3MeHrer HopvanuHuril fiushonorntea<ni,t
npoqecc nuu_leBapeHrfl il ycBoFeMocrb
6enra.

B ro xe BpeMff ta3BecrHsr pa6orur, cer-
.qerenbcrBytoulre o6 o6parnov [Mono-
gioudi etc., 2010; Monogioudi, 2011;
Ruietc.2016l.

Peaynurarur ilccneAoBaHilil Rui X. et al.
(201 6) nor<aaafl il, ero vTl--rHgyrlrpoeaH-
Hbrf renb coeBoro 6enxa HegaeilcrMo or
KoHqeHTpaqiln vven gHa,{ilrenuHo 6onee
Hr43Kyro nepeBaprMocru 6enra in vitro no
cpaBHeHilo c renflMil, o6paaoeaHHurvr
nop geicrereM Apyrrx KoaryflflHroB.

Monogioudi E. (2010, 201 1) norasaHo,
vro SepueHrarilBHo cwutrltil B-raserH
6onee cra6rneH B Kilcnbtx ycnoBilrx xenyg-
xa r 6onee croeK K nencilHy no cpaBHeHro
c revogr$rqilpoBaHHbtM B-raserHov.

Taxrv o6pasoM, oEHo3HaHHbtx EaHHbtx
O nepeBapilMocTt4 Cult4Tbtx lr,rTl- 6enrOe
Her. Heroropbte rccneAoBaHilR nporqon-
xrTeJlbHocTl4 paculenfleH14fl nenc]4HoM
cr.ur4Toro Ka3e[Ha noKa3afln, 9To 143onen-
TI4EHbte cBn3t4 cnoco6creyrcT noBbLreHrto
ycrolZ.rilBocrn K nporeoailsy. OgHaxo npr
Mo.qenilpoBaHl4l4 AByXQa3HOTO n[U]eBa-

peHrF noKa3aHo, qro gaxe nar6onee
cLur4Tble 6enKu a KoHeqHoM l4Tore neoe-
BaprBalorcr nocne o6pa6orKl4 ilx naH-
KOEATilHOM.

C yrerov BbLrecKa3aHHoro Ha 6age
oKcneprMeHTanbHolZ rnnnnt<v- na6ooaro-
puttt 6vonorvqecKil aKTilBHbtX BeIUeCTB
xl4BorHoro npoilcxox,qeHnn OHI_l nuqe-
Bbrx cr4creM rv. B.M. l-op6aroea npoBe-
EeHo cpaBHtarerbHoe r3y9eHile 6uonorv-
.iecKor4 LleHHocrt4 14 ycBoneMoctv 6enra
TBopora, no.qBepraBluerocn QepveHrnoil
Mo.qta$nKaLlil t4, e 6vonoruyecKoM oKcne-
pilMeHre c KpbtcaMil Brcrap. f1o saeep-
weHVtA onbtTa npoaHafl h3l4poBaHHbte
TeMarofl on4q ecKtte n 6uoxnwvyecrne
noKa3aTenil KpoBt4 SKCnepilMeHTafl bHbtx
xl4BoTHbtx He Bbtxo.qilnil 3a npeAenbl
cprsronorrrecroi nopvur.

flln eurReleHilfl HexeflarenuHurx e6-
QeKroB, cBfl3aHHbtx c norpe6neHreu npo-
AyKTa c HacrilqHo cult4TbtM 6enxou, no
oKoHqaHiln o6veHnoro nep[oAa onbtra
npoaHanu3ilpoBaHbt noKa3aTefl 4 KpOBt4,

xapaKreprcyrculile cocrorHt4e nef KoLlt4ToB.

f'lonyveHHure pe3ynbrarbt noKa3afl il, HTo
y xr4BorHbrx onutrHoi rpynnbt KoHLleHTpa-
Llilr nef Kolll4roe 6srna cHilxenana20,4 o/"

no cpaBHeHillo c noKa3aTeflFMt4 KoHTpOnb-
Hbrx xl4BoTHbtx npe[Myu]ecTBeHHo 3a cgeT
cHilxeHilff coEepxaHilfl nilMcpot_ll4ToB
(ceurue 25 %). .!aHHar reHEeHLlt4r Moxer
yKa3brBarb Ha Bo3MoxHocru o6pasoeaHnR
npta pacu]enneHilh ctut4Tbtx 6enxoe rarofi-
TO AOnil Hef4.qponr3oBaHHbtx KopoTKt4X
nenThAoB, onocpeEoBaHHo Bfl 14f lOUlt4X Ha
aKrilBaqrto rMMyHHbtx pearqrrl.

l-lonyveHHure 3HaqeHrF TaKilx noKa3a-
reneil, rar norpe6neHne v oKcKpeqilr
a3ora, xoe$$rqreHr e$$errreHocrr
6enra (KeE onbtrHoro npogyKra - 0,94,
KoHrponbHoro - 0,83), roe$$rqreHr 6ro-
norrvecroil qeHHocn4 (51_.1 onurHoro npo-
4yrcra - 98,99 7o, xoHrponuHoro - 98,31 %),
rtcrtAHHar ycBofleMocrb aeora (Dr", onsrr-
Horo npo.qyKra - 99,6 7", xoHrponsnoro -
98,2%), agorrcrurfr 6anaHc (A onurrHoro
npo,qyKra - 0,78, KoHrponbHoro - 0,77) r,r

np[pocr Maccbt refla xpurc, norpe6flFBult4x
B COCTaBe paq[OHa TBOpOr, n3TOTOBfleH-

Hutil c nprveHeHileM Tl-, HegHa.lhrenuHo
(Ha 1,3-4,9 %) npeeuruanil 3HaqeHrfl,
nonyqeHHbte Enfl KoHrpoJrbnoro o6pasqa
TBOOOTa.

Taxru o6pasoM, ycBoffeMocrs 6enra,
cyAff no npilBeEeHHbtM BbilJle pe3ynbTaraM,
He cHilxaercn. 3rr 4aHHute cornacylorcff
c pe3ynbraraMu ilccfl eAoBaHVn Apyrux
aBTOpOB, KOTOpbte BstABtAnv, qTo r3onen-
rilAHafl cBr3b, t4HAyt_lt4poBaHHafl Tl- vex4y
rnyfaMilHoM v nn3vHou, paculeflnfleTcfl
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no.q AeicrBreM QepMeHroB xenylotlHo-
KilueqHofo TpaKra il nogeK Kpblc uuvonen
ehc.,2012, Hultsch etc., 20051.

l-lolyrenHste AaHHbte noKa3btBaor, ero
nepeKpecrHaff cur4BKa 6en<a, noBbtt!a-
ou-lafl cTeneHb ilcnofl b3oBaHilfl nilu-leBoro
cbrpbfl nph npor3BoAcrBe TBopofa il cno-
co6creyoulaR o6oraulenuto npo.qyKra
rr43rHoM, no rpatZHefr Mepe, He oKa3btBaer

npu SToM oTpl4LlaTenbHofo Bfll4fHt4f Ha

ero ycBoneMoctt tr 6nonorilqecKyto LleH-

Hocru 3ro cornacyercn c gaHHutvu de
Souza C.F.V. et al. (2009), Koropbte B 3Kc-

nepilMeHTax Ha Kpbrcax Bncrap, norpe6-
flflBul4x B cocraBe paqiloHa curruti Tl-
6enor cyxoro MofloKa, nonyLtilnfi 3HaqeHhfl

5U 94,59 n 94,19 o/o ,Eflr KoHrPonbHof 14

on brTHor4 rpyn n cooTBeTcTBeH Ho.

3axnrcqexne. I rreparypHbte,qaHHbte
cBrEeTenbcrByroT o ToM, tlro culrBaHile
6enroe rpaHcrnyraM tAHa3oh Moxer cH 14-

xarb ilx annepreHHsri noreHqr4an. B uero-
Topbtx cnyqaFX BblcoKaF creneHb cLllilBa-
HrR 6erroe Moxer cHhxarb raKxe hx

nepeBapilMocrb 14 ycBonevocru. Bee-

.qeHhe B paqiloH pacryu-ll4M t<putcau Br-
cTap TBopora, il3roToBreHHoro c ilcnorb-
3oBaHileM vTl- (e ronurrecree 10 "k 6enra
or o6u1ei ranoprfinocrr paquona), He

oKa3btBarro oTpl4l-.laTefl bHoro Bfl ilfl H 14fl Ha

pocToBbre noKa3aTerr xhBoTHblx 14 ycBoe-

HVe vMV 6enxa. B ro xe BpeMF orMeeeHo
nepepacnpeAefl eHre ilMMyHHblx KreToK

KpoBr4 Kpbrc, 9To yKa3brBaer Ha ueo6xo-

Ar4Mocrb npoBeAeHilfl EanbHetLUilx tAccne'
goeaHri. Mm
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. nopuHeBoi (Copeland, Bock) ,r* / p^6or" Ha R404A, R507, R407C, Rt34a,
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i / xo'roAon'on3BoAr4TenbHocrb:
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