
me~epana~oro rocyAapcTseHHoro ~ K D ~ X ~ T H O ~ O  06pa30sa~ena~oro 

yqpemeHHn saIcIIIero 06pa30sa~un <<Ha~l(ki~~anbHb~% uccne~osa~enac~cluti 

MOPAOBCICH~~ I ' O C Y A ~ P C T B ~ H H ~ I ~ ~  YHHBePCHTeT HMeHH H.11. OrapG~a)) H a  

A M C C e p T a q M O H ~  pa6o~y f l 0 r M H 0 ~ 0 f i  MapMM M~KCHMOBH~I ((P0JIb H e f i p 0 ~ 2 I J I b ~ b I X  

KMHa3 B a A a l I T a M H  mc K B O ~ A ~ ~ C T B ~ I E O  @~KTOPOB MIIIeMMH)) H a  COMCKaHHe ) W ~ H O ~  

CTeIIeHH KaHAHAaTa ~ M O J I O ~ H Y ~ C K M X  HayK 110 CIIeqMaJIbHOCTM 1.5.5 - $H~MoJIo~MX 

YenoBeKa H HBOTHLIX. 



G ~ P M ~ H T ~ I ,  KaK KMHa3bI, RBJIRIOTCR KOMIIOHeHTaMM IIOYTEI BCeX MOJIeKYJIIIPHbIX 

KaCKaAOB, aKTEIBHpyEOqHXCR MIIleMFFIeCKEIM IIOBpeXCfCAeHHeM. K M H ~ ~ ~ I  BJIlZXEOT H a  

3 H e p r e ~ E I Y e c K H f i  O ~ M ~ H  B WIeTKe, YCXaCTBYIOT B CUHTe3e K O @ ~ P M ~ H T O B ,  PeryJIEIPYK)T 

3aIIyCK aIIOIITO3a, T e e .  RBJIREOTCR B ~ X C H ~ ~ ~ U T M M E I  COeAMHeHMXMEI, lIOAAePXCMBaEOLIJMMH 

KJreTOYHYK) XkI3HeAeRTeJIbHOCTb. 

~ o T ~ H ~ ~ ; E ? ~ J I ~ H o ~  kICIIOJIb30BaHMe ~ J I O K ~ T O P O B  KHHa3 B KaYeCTBe MOqHbIX 

TepalleBTkfYeCKkIx ~ ~ I I l e H e f i  IIPH EILUeMHEI OYeHb IIePClIeKTMBHO, OAHaKO, 

H ~ O ~ X O A E I M O  6onee AeTaJIbHOrO EI3yYkITb OIJeHKy B O ~ A ~ ~ C T B E F I I  ~ J I O K ~ A ~ I  KKMHa3 H a  

X E I ~ H ~ C I I O C O ~ H O C T ~  M @~HK~@ToH~JI~HYIo  aKTMBHOCTb KJIeTOK rOJIOBHOr0 M 0 3 r a .  

Y Y M T ~ I B ~  BbIUIekI3JIOXCeHHOe, AMCCePTaIJHOHHaSI pa6o~a J I o ~ M H o B o ~ ~  Mapm 

M~KCHMOBH~I, IIOCBBLZl[eHH2M M3Y'WHMEO POJIM H ~ ~ ~ ~ O H ~ J I ~ H ~ I X  KkIHa3 B &I(a I IT~kIM 

~ ~ H T ~ ~ J I ~ H o G  H~PBHOG CHCTeMbI K B O ~ J J ~ ~ ~ C T B E I I O  @~KTOPOB MIIleMEIM, 6eccnop~0, 

RBJIReTCR a K ~ y a J I b H 0 f i .  

B A E I C C ~ P T ~ ~ M O H H O ~ ~  pa60~e J I O ~ H H O B O ~  M.M. BIIepBbIe G ~ I J I O  IIpOBeAeHO 

HCCJIeAOBaHHe W H a 3  C P a H e e  HeOlIMCaHHbIMM H ~ ~ ~ P O I I ~ O T ~ K T O ~ H ~ I M E I  C B O ~ ~ C T B ~ M M .  

~ M J I M  BbIIiBJIeHbI K M H a 3 b 1 , 6 J I o ~ a ~ a  KOTOPbIX cnoc06~a BbI3BaTb H ~ ~ ~ P O I I P O T ~ K T O P H ~ I ~ ~  

3 @ @ e ~ ~ ,  KaK HpEI MOAeJIMPOBaHHM rMlIOKCHM, TaK EI IIPM l?JIEOK03~0fi AeIIpHBaqMEI. B 

JJEICCepTaI@iM T a m e  BlIepBbIe aHaJIH3EIpOBaJIaCb KaJIbIJEIeB2i5.l AHHaMMKa HefipOH- 

rnmaJIbHbIx ce~efi n p M  ~ J I O K ~ A ~  K H H ~ ~  SRC, IKKb, eEF2K, FLT4 13 MPK1 c 

I I O c J I e A y E O ~ e f i  0 I Je~~0f i  COXpaHeHMX l IapaMeTpOB ~ a J I b q E I e ~ 0 f i  aKTMBHOCTM. T a ~ x e  

BIIepBbIe MCCJIeAOBaJIaCb ~ H ~ ~ J I ~ K T P H Y ~ c K ~ I I  aKTHBHOCTb KYJIbTyP HePBHbIX KJIeTOK 

IIPM MOAeJIMPOBaHMEI rHIIOKCHM M M H ~ M ~ ~ o B ~ H M M  SRC, IKKb H HPKl  KMHa3. Bce 

BbIIIleIIePeYMCJIeHHOe yKa3bIBaeT H a  TO, YTO AHCCePTWHX J I O ~ M H O B O ~  Mapmt 

M~KCHMOBH~I,  HeCOMHeHHO, HMeeT H a ~ H y I O  HOBM3Hy. 



~ H ~ Y H M O C T ~  I I O J I Y ~ e H H b I X  p e 3 Y J I b T a T O B  AJIH p a 3 B I l T I l H  C O O T B ~ T C T B ~ I ~ ~ ~ ~ ~  

oTpac .mI l  H a y m  

B H a C T O X q e e  BpeMII IIOHCK ~ @ @ ~ K T M B H ~ I X  MOJIeKYJIRPHbIX M M I I I ~ H ~ ~ ~ ,  

C I I O C O ~ H ~ I X  TIpeAOTBpaTHTb p a 3 p y I I I a I O a e e  A ~ H C T B E I ~  HLZIeMkIkI, IIBJIIIeTCII aK~ya.TIbH0fi 

s a ~ a ~ e f i .  A K H H ~ ~ I ,  y Z I a c T B p q H e  B perymqm P ~ ~ J I H Y H ~ I X  KneToYHbIx npoqeccax 

IIPkI HIIIeMMYeCKOM IIOBpeXAeHkIH, IIBJIIIIOTCII 3TkIMkI TIOTeHqkIaJIbHbIMkI 

M H O ~ O O ~ ~ ~ ~ ~ O ~ H M H  MHIIIeHIIMkI. OAH~KO POJIb ~ o J I ~ L Z I ~ I H C T B ~  KHHa3 B aAaIITaqkIH 

HePBHbIX KJIeTOK TIPEI kILUeMkIM HeAOCTaTOYHO H3yYeHa)  YTO AeJIaeT flHCCepTaqkIIO 

f l O r H ~ 0 ~ 0 f i  M.M. Y p e 3 ~ b 1 Y a f i H 0  ~ K T J G X J I ~ H O ~ .  

nOJIyYeHHb1e aBTOPOM AkICCepTaqkIH AaHHbIe PaCIIIkIpIIIOT COBpeMeHHbIe 

IIpeACTaBJIeHkIII 0 POJIkI KHHa3 B anaI ITaqHM q e H ~ p X I b H 0 f i  H ~ P B H O ~ ~  CkICTeMbI IIPH 

MOAeJIHpOBaHHkI HIIIeMkIYeCKOrO IIOBpeXAeHkIII. T a ~ x e  HCCJIeAOBaHkIe HOBbIX 

B O ~ M O X H O C T ~ ~ ~  34 ~ 0 e ~ k I ~ e H k I f i  AJIII l IpeAOTBpaqeHkIII  rk16enk1 HePBHbIX KJIeTOK kI 

COXpaHeHkuI ~ e f i p O H - r J I H a J I b ~ 0 f i  LJeJIOCTHOCTkI CeTkI B yCJIOBHIIX HIIIeMkIH MOXeT 

TI03BOJIkITb B 6 y ~ y q e ~  pa3pa60~a~b HOBbIe JIeKapCTBeHHbIe I IpeI IapaTbI  C B ~ I C O K O ~  

~ @ @ ~ K T ~ I B H O C T ~ K )  kI MHHkIMaJIbHbIMkI I IO~OYH~IMH ~ @ @ K T ~ M H .  

T a ~ x e  CJIeAyeT OTMeTkITb, YTO, OCHOBMBaIICb H a  pa3AeJIe ((0630~ 

JIHTePaTypbI)) B AHCCepTaqHH, ~ ~ I J I O  C$OPMEIPOB~HO y Y e G H 0 - M ~ T O ~ ~ ~ I Y ~ C K O ~  noco6k1e  

AJIX CTYAeHTOB HHCTHTyTa ~ E I O J I O ~ E I H  EI ~ ~ I O M ~ A E I L J ~ I H ~ I  H m y  EIM. H.H. 

~ ~ O ~ ~ Y ~ B C K O ~ O ,  MaTepEIaJIbI KOTOpOrO MOIYT 6b1~b BKJIIOYeHbI B pa3AeJIbI CIIeIJKypCOB 

110 H ~ ~ ~ P O ~ H O J I O ~ M ~ I  H MOJI~KYJIIIPHO~~ 6kI0JI0rHkI. 



Bonpoca~ EI s a ~ e r a ~ ~ l ~  no AmcepTasm 

B IIpOqeCCe OIIIIOHEIPOBaHHX AkICCePTaqEIkI B03HEIKJIO HeCKOJIbKO BOIIPOCOB: 

1. ABTOPOM IIOAPO~HO p a c c M a q m s a e T c x  y Y a c T H e  ~ E I T O ~ J I ~ ~ M ~ T E I Y ~ C K E I X  

KkIHa3 B Pa3JIEIYHbIX CEIrHaJI'6HbJ.X KaCKaAaX, aKTMBMPyeMbIX IIPEI EIILIeMHYeCKOM 

IIOBpeXAeHHEI. T ~ M  H e  MeHee ,  H ~ O ~ X O , ~ E I M ~ I M  YCJIOBEIeM HOPMaJIbHOrO 

@YHK~EIoHEI~oB~HEW M 0 3 r a  ILBJIIIeTCIL BbIIIOJIHeHEIe MHTOXOHAPHILMH ~ H ~ P ~ ~ T E I T - I ~ C K O ~ ~  

@YHK~E.IEI 351 CYeT yYaCTMII B 3TOM IIpOqeCCe MEITOXOHAPHaJIbHbIX KEIHa3. Bnon~e  

B03MOXH0, YTO pa3AeJIeHHe ~ E I T O I I J I ~ ~ M ~ T E I Y ~ C K O G  EI M H T O X O H ~ P M ~ J I ~ H O ~ ~  @paKqHG 

MO3ra  II03BOJIEiJIO 6b1 BbMBEITb pa3JIMYHIL B yYSLCTHH 3TMX KHHa3 B WaIITauEIEI 

HePBHbIX KJIeTOK rOJIOBHOr0 M 0 3 r a  K A ~ ~ ~ C T B E I K )  @~KTOPOB EIIIIeMkIkI EI IIOJIyYEITb 

60~1ee KOMlTJIeKCHJQO O q e H K y  EIX POJIEI B 3TOM IIpOqeCCe. 

2. B AaHHOM AkICCePTauMOHHOM EICCJIeAOBaHMH ~ M J I O  IIOKa3aH0, YTO 

6 J I o ~ a ~ a  K H H ~  FLT4, SRC, IKKb, eEF2K EI RIPKl c o x p a H x e T  X E I ~ H ~ C ~ O C O ~ H O C T ~  

KJIeTOK B IIePBHYHbIX KyJIbTyPaX KOPbI GOJI~UIMX IIoJIYIII~PEI~~ M 0 3 r a  MbILIIEI IIPEI 



MOAeJIHpOBaHHH O C T P O ~ ~  ~ J I I O K O ~ H O ~  AeIIPEIBaYHEl: El: rHIIOKCHH H a  JXpOTIIXeHHH 7 

CYTOK IIOCJIe ~ 0 3 f i e f i ~ T B H I I  IIOBpeXAlUOIL@rO @aKTOpa. B O ~ H M K ~ ~ T  BOIIPOC, 6 y ~ e T  JIM 

COXpaHIITbCR 3TOT 3 @ @ e ~ T  IIPH HCIIOJIb30BaHHH H H ~ H ~ H T O P O B  KHHa3 H a  6onee 

IIO~AHEIX c p o K a x  nocne El:meMHYecKoro n o s p e x A e H m  r o n o B H o r o  ~ o s r a ?  

3. ~ O S C H H T ~ ,  I I O X a ~ r y f i c ~ a ,  IIO K a ~ O f i  IIPHYHHe H ~ ~ P O H ~ I  60~1ee IIOBepXeHbI 

~ e f i c T B H I 0  @~KTOPOB HIIIeMHH B CPaBHeHkIE3 C ~ C T P O ~ E T ~ M H ?  

4. C YeM CBII3aH ~ a k 1 6 0 ~ 1 e e  B ~ I P ~ X ~ H H ~ I ~  3 @ @ e ~ ~  BJIEIIIHHII B YCJIOBEISIX 

rkIllOKCHH H a  ~ H o ~ J I ~ K T P E ~ : Y ~ c K ) W  aKTHBHOCTb H H T H ~ H P O B ~ H ~ I I I  PIPKl K H H ~ ~ ~ I ?  

5. C O ~ ~ I ~ C H O  IIOJIJW3HHbIM pe3YJIbTaTaM, IIPH 6 J I o ~ a ~ e  eEF2K KHHa3bI 

IIpOIIBJuIeTCII KaK H ~ ~ ~ o I I ~ o T ~ K T o ~ H ~ I ~ ~  ~ @ @ C K T ,  TaK H T O K C H Y ~ C K H ~ ~  3@@eKT, 

~ e f i ~ T B F u H f i  H a  @ Y H K U E I O H ~ J I ~ H O ~  B ~ ~ E I M O A ~ ~ ~ C T B E . I ~  KJIeTOK H ~ ~ P o H ~ J I ~ H o -  

rJIMaJIb~0fi CeTEl:. K ~ K E I M  06pa30~ MOXHO k 1 3 6 e ~ a ~ b  IIPOIIBJIeHkIII AaHHOrO 

TOKCHYeCKOrO 3 @ @ e ~ T a ?  

6. Ha PHCYHKe 7 (CT. 18 pa60~b1) IIOKa3aH0, YTO @OC@OPE~:JIHPOB~HEIK) y 

a M m t o m c J r o T b 1  c e p M H a  n o A s e p r a e T c x  OH-rpyrma k13 C O O H - ~ ~ ~ I I I I ~ I  ( y ~ a c ~ s y e ~  B 

0 6 p a 3 0 s a ~ ~ ~  I I ~ I I T H A H o ~ ~  CBII3M B 6eJI~0~0fi 4eIIH). B PeaJIbHOCTH 

@ O C @ O ~ H J I ~ O B ~ ~ H M I O  IIOABepraeTCII OH-yyIIIIa PaAHKaJIa aMMHOKHCJIOTM. 

7. Ha CTP. 36 B p a z i ~ e n e  2.6 n p e A n o x e H H e  ((OH H e  n p o H M q a e M  AJIII M ~ M ~ P ~ H  

XHBbIX KJIeTOK, YTO AeJIaeT er0 yHHBePCEiJIbHbIM MaPKePOM ITOBpeXAeHHbIX KJIeTOK)), 

CKOpee BCerO AOJIXHO BbIrJIIIAeTb CJIeAyIOqkIM 06pa30~: ( ( M e ~ 6 p a ~ a  XHBbIX KJIeTOK 

H e  npoHEl:qaeMa am H e r o s ,  ~11360 ((GioAuA nponunurr H e  n p o I w K a e T  ~ e p e 3  

M e M 6 p a ~ y . .  .>>. 
CJ'IeAyeT OTMeTkITb, YTO yKa3aHHbIe 3aMeYaHEur El: BOIIpOCbI IIBJIIIIOTCII H e  

IIPHHqMIIE'raJIbHbIM El: B LT;eJIOM H e  CHMXalOT H a F H Y I O  H I I P a K T H Y e C K F  3HaYHMOCTb 

A ~ H H O ~ ~  pa6o~b1. 

3a1c~11ore~ue 

AHccepTarr ;El :O~Has~ pa6o~a ~ ~ O T E I H O B O ~ ~  Map~El: M~KC~IMOBH~I  ((P0JIb 

H e f i ~ 0 ~ a J I b H b 1 ~  KHHa3 B aAaIITaqHH W C  K ~ 0 3 ~ e f i c T B H I 0  @~KTOPOB HIIIeMHkI)), 

IIpeACTaBJIeHHaII K 3aWEl:Te H a  COEICKaHHe ~ e H 0 f i  CTeIIeHM KaHAHAaTa 

6 ~ 0 n o r k 1 ~ e c m x  H a y K  IIO CIIe~HaJrbHOCTH 1.5.5 - @ M 3 ~ 0 J I o r E u r  YeJIOBeKa Id 



XMBOTHbIX, RBJIReTCR ~ ~ K O H Y ~ H H O ~  H ~ ~ H O - K B ~ J I H @ H K ~ H O H H O %  pa6o~oii H 

IIOJIHOCTbIo COOTBeTCTByeT A ~ H H O ~ ~  Cne~klaJIbHOCTH H T P ~ ~ O B ~ H ~ I I I M  < ( ~ O J I O X ~ H ~  0 

lIOpRAKe IIPHCYXAeHkIII F e H b I X  C T ~ I T ~ H ~ G > )  ( ~ O C T ~ H O B J I ~ H H ~  ~ I [ ~ s ~ B ~ ~ T ~ J I ~ c T B ~  

P o c c ~ i j r c ~ o H  Qe~eparlm OT 24 ce~~rr6ps  2013 roAa NI! 842), a J I o ~ H H o B ~  Mapm 

M~KCHMOBH~ 3aCJIyXHBaeT IIpHCYXAeHkle CTeneHH K ~ H A H ~ ~ ~ T ~ ~ H o J I o T ~ ~ c K ~ I x  HayK 

no CneUmiJIbHocTn 1.5.5 - @~3monorm YesIoseKa H XUBOTH~IX. 

g ~ c c e p ~ a ~ m  H OT3bIB O ~ C ~ X A ~ J I H C ~  H G~IJ IH 0~06pe~b1  H a  3aCeAaHHH 

~ a @ e ~ p b ~  ~HOT~XHOJIO~'HEI, ~EIOXHMMH EI ~ H O ~ I H X ~ H ~ P E I E I  @aKyJIbTeTa ~HOT~XHOJIOT~IH 

H ~ H O J I O ~ H  @ e ~ e p a . J ~ b H O r O  I?OCyAapCTBeHHOrO ~ I O A X ~ T H O ~ O  0 6 p a 3 0 ~ a T e J I b ~ 0 r 0  

y Y p e X A e H m  B b I c m e r o  0 6 p m o s a ~ ~ x  ( ( H ~ ~ H o H ~ J I ~ H ~ I %  H C C J I ~ A O B ~ T ~ J I ~ C K H %  

MOPAOBCKEI% ~ O C ~ ~ ~ ~ C T B ~ H H ~ I ~  YHHBePCHTeT HMeHH Hen. OI'apeBa)) (IIPoToKoJI J$! 

OT (( - C E  >> CL 2023 r.) 

T e n e o o ~ b ~  n p ~ e ~ ~ o i i :  +7 (8342) 244888 +7 (8342) 244757 +7 (8342) 233934 
@ a ~ c :  8 (8342) 327527 
3 n e ~ ~ p o ~ ~ a x  noqTa: rector@adm.mrsu.ru 
IIoq~osbIji anpec: yn. Eonbmes~c~c~ax,  n. 68, r. Capmc~ ,  P e c n y 6 n ~ ~ a  MOPAOBHI, 430005 


