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[Terb: O630pHO-CHHTETNYECKOE MCCTIeLOBaHMe OIYO/IMKOBAHHBIX JAHHBIX [0 COOTHOLIEHUIO BO3PACTOB Hanbosee 4acTo yc-
I10/Ib3yEeMBIX TA00PATOPHBIX >KMBOTHBIX (MBIIIIElT, KPBIC, XOMSIYKOB ¥ COOAK) I YemoBeKa [iyisl IOAyIeHs POPMYIbHBIX 3aBUCIMO-
CTelt ¥ KaMOPOBOYHBIX KPUBBIX.

Ob6ocHoBanue: Pabora siBysteTcst mpeamOyIoit iyisi 60/ee OOIIMPHOTO aHAIN3a JAHHBIX O BO3PACTHON PaiNOdyBCTBUTENbHOCTI
JKMBOTHBIX TIPYMEHNUTEIBHO K SKCTPAIIO/LINI Ha YelIOBEKA BBISBICHHBIX 3aKOHOMepHOCTelL. [IpefcTaBieHHbII BBOAHBIN 0030p
UCTOPUU MCCIENOBAHNUI B 9TOI 00/IACTy MOKAa3as, YTO OCHOBHBbIE PAOOTBbI ObLIM BBIIOMHEHBI B 1950-1960-X IT. 1, 4aCTUYHO, B
1970-X IT., a IOy YeHHbIe Pe3y/IbTATBI [IOYTY HIYETO He Ja/Iit /s IPAKTIYeCKOl paMaliliOHHON MeANIMHbI M paiualjMoHHOI 6e3-
omacHocTtu. VccmenoBanmii 3aBUCHMOCTY PayiOIyBCTBUTEIBHOCTI OT BO3PACTaA Ye/I0BeKa [Py 001ieM 00/IyIeHNY B 3HAYMTETbHBIX
[03axX MPAKTUYECKU He ObIIO OOHAPY)KEHO, XOTS TaKMe JaHHbIe U BOKHBI U3-3a IIE€PMAHEHTHOI yIPO3bI SICPHBIX MHINICHTOB U
TeppopusMa. B cBA3M ¢ 3TUM, KOMYeCTBEHHOE IIepeHeCEHNEe 3aBYICUMOCTEN, BbIABIEHHDIX J/I PAa3/INYHbIX BUJOB XMBOTHBIX, Ha
CUTYALNIO C OCTPBIM O0/Tyd9eHNeM YeIOBeKa IIPOO/DKAET OCTABATHCS AKTYa/IbHBIM. B ITO/THOM Bfie 3TO He OBIIO BBIIIOTHEHO 10 CUX
I0p, YTO MOKa3ajl aHa/IN3 UCTOYHMKOB, B ToM uucie gokymentos HKIJAP, MKP3, BO3 u np.

Marepuan u MeTonst: [l pacueToB 1 06001IaI0IIero aHaIM3a UCIIONb30Ba/IN JaHHbIE O (HYU3MOIOTMYECKIX BO3PACTHBIX IIe-
PMOZaX ¥ MX TPAHULIAX JUIS XKMBOTHDIX 1 Ye/I0BEKa, ONyO/IMKOBAHHbIE B BECOMbIX HAayYHBIX UCTOYHMKaX. Ha OCHOBe 13B/Ie4eHHBIX
3HaYeHMIt (13 Tab/INIL ¥ fUarpaMMbl OPUIMHATIOB), C TOMoIIbIo Iporpamym IBM SPSS u Statistica BoiBefieHa opmyra mist «Tabenn-
HBIX» 3aBUCHMOCTEIl «BO3PACT KMBOTHOTO — BO3PACT YelIOBEKa» ¥ IMOCTPOEH COOTBETCTBYIOMIMII KaTMOPOBOYHBIX Tpadmk. Vc-
0/Ib30BA/IN JAHHbIE KaK MTPsIMOTO0, TaK 1 KOCBEHHOTO XapaKTepa. B mepBom ciyuae (Mbliin, KpbIChl, cO6aKu) — 13 paboT, B KOTOPBIX
HEIIOCPEeACTBEHHO COMOCTAB/ISA/INCH BO3PACTHBIE IIEPUOJBI )KMBOTHBIX 1 Y€/I0BEKa, BO BTOPOM (MBI, KPBIChI, XOMSYKY) — KOIZIA
KOJINYeCTBEHHbBIE CBEJEHNA O TOM VWJIM VIHOM BO3PACTHOM II€pUOfie [/IsA XXMBOTHOTO Jja/lii BO3MOXKHOCTD IIPOBECTY COOCTBEHHOE
COIIOCTABJIEHNE €TO C aHA/IOTVYHBIM IIEPMOIOM XKM3HI Y€/I0BEKa.

PesynbraTsl: BoiBeeHb! «cTaHRAPTHDBIE» (POPMYIIBI U ITOTYUEHBI «Tabe/IbHble» KaTnOPOBOYHBIE KPYBBIE, II03BOJISIOLINE COIIO-
CTaBUTb BO3PACT MBbIIIEN, KPbIC, XOMAYKOB I COOAK C BO3PACTOM 4eloBeKa. Ilapaie/bHO BBIACHUIOCH, YTO MHOXKECTBO HAaXOMIA-
IIMXCS B QHIVIO- ¥ PYCCKOSA3BIYHOM VIHTepHeTe TaK Has3bIBaeMbIX «KaJbKY/IATOPOB», IO3BOIAIOINX, 10 yTBEPKIAEHUAM UX pas-
PabOTUNKOB, [IEPEBOANTH BO3PACT IPAKTUIECKN TOOOT0 KMBOTHOTO B BO3PACT YETOBEKA, JAIOT NPV CPABHUTENIbHBIX OL[EHKAX C
0OHapy>KeHHBIMI Ha OCHOBE HAyYHBIX JaHHBIX 3aBMCUMOCTAMH He COBIAJAoNINe pe3ynbraTel (pasHuta 1o 20-60 %).

Brioppl. ITonydyeHHbIe JaHHbIE 3aITONMHAIOT VIMEBIIVEC HayYHble IPOOebl, CO3aBas MPEANOChIIKY KaK JIIA COITOCTaBICHIA
[1apaMeTPOB BO3PACTHOI PA/fMOYyBCTBUTENIBHOCTHU TAOOPATOPHBIX XXKMBOTHBIX 1 YeJIOBEKa (YTO BaKHO HA COBPEMEHHOM JTalle
U1 pafMaIiOHHON 6e30IIaCHOCTM), TaK U JJI MCIIO/Ib30BAHMA B [PYTUX 9KCIIEPUMEHTAIbHBIX 00/IaCTAX MeAMKO-6110TOrnIecKnx
puctmiuiiH. Ha 0cHOBe paccMOTpeHHBIX B paboTe COOTBETCTBYIOLINX IIOXOM0B K Ipo6eMe, BO3MOXKHO aHAJIOTMYHOE BbIBEleHNe
COOTHOIIIEHWIT [I/Is1 BO3PACTA /IF000T0 HOTO )KMBOTHOTO 1 Y€IOBEKA.

KiroueBble croBa: coomHoulerue 603paci HUB0MHO20 — 803PACIN Uen08eKd, Mblil, KPbiCbl, XOMAUKU, COOAKU, 803PACHAT
PaouoUysCcmBUMenbHOCY
IMocrynwa: 21.11.2017. [Tpunsra K nyonukaumm: 06.12.2017

1. BBegenne: KpaTKuit MCTOPUIECKMIA Hble, cocTaBsAst 59 % [4] u 18-20 % [3-5] COOTBETCTBEHHO
OYepK MCCIeTOBaHUII 3aBUCHMOCTH OT 0611[er0 YNMCIa MIEKOITUTAIOLINX, MCIIONTb3yeMBbIX B 9KC-
PagMoOYyBCTBMTENbHOCTH OT BO3pAacTa nepuMenTel. (B poccuitckom pykosopctse ot 2010 r. [6]
u popmymnpoBanne nenu pa6oTHI [pUBefieHa ToAPOOHas CTOPUS CTAaHOBJIEHNs Taboparop-

Horo >X1BOoTHOBOficTBa B CCCP, BK/II04asg COOTBETCTBYIO-
IIMe IPaBUTETbCTBEHHbIE JOKYMEHTBI.)
Het HeoOXOAMMOCTY YIOMMHATb, YTO [/ISI MOJEINPO-

Muvuuu u KpulCbl KAK 0CHOBHbLE
JKcnepumeHmanvHole o6vexmul uccnedosanuii

nyueevix dpexmos
BaHUA Hy‘IeBbIX Bq)(i)eKTOB MbIIIN " KpI)ICI)I TAKXKE ABJIA-

10TCSL Hanmbosiee pacnpoCTPaHEHHBIMU KUBOTHBIMU 00'b-
extamu. [Togo6OHas cuTyanys MMena MecTo Kak patee (cM.
B [7, 8]), Tak 1 B HacTosIIIlee BpeMsi, UJET /iU peyb O yde-
BOI1 6onesHu [9-11], pagmnanuoHHoM KaHueporeHese [12,
13] mnu gpyrux papnanuoHHO-00YC/IOB/IEHHBIX TKAHEBbIX
(TO ecTh meTepMMHUPOBaHHBIX) [14, 15] mubo croxacTu-
yecKux (pakm, JIeiKO3bl, HAC/IEACTBEHHbIE TeHETUYECKIEe

ViccnepoBaHusi Ha SKMBOTHBIX C LebI0 U3YYEHUS
(bU3MONMOTMYECKUX COCTOSIHUIT M TTATOJIOTUII Y Ye/loBeKa,
cormacHo [1, 2], usBecTHsI eue ¢ V B. 10 H.9.; C TeX MOP
B 9TOM IIIaHe VICIIO/b30BAIMCh COTHYU PA3/IMYHBIX BUOB
[2]. TlepBBIM >KMBOTHBIM OOBEKTOM O/ Cuctemamute-
cKux pabom, Cyfis 1O UCTOYHUKY [3], SABJSINCH KPBICHI,
HpI/IMeHeHI/Ie KOTOPI)IX B C06CTBCHHO Hay‘lHI)IX oenAax ns-
BECTHO elile ¢ 16 B., HO BeCbMa MHOT¥I€ U3bICKAHVISI IPOBO-
JVTIICD ¥ Ha IPYTVX CIIELMATIbHO Pa3BOANMBIX )KUBOTHbIX, ~ HAPYIICHIA (16, 17]) appexrax.

B 9ACTHOCTH, eme ¢ 18 B. [4] ma mpnmrax (2, 4]. B macros- ! CormacHo mctoynuky [4], 8 1950-2010 rr. Kponuku B 06Iem

it nieprog (2010 r. [4] u 2013 1. [3]) umenHo Mblum 1 1y/ie Tab0paTOPHBIX JKMBOTHBIX COCTaBMUIN 3 %, a cO6AKU U KOLIKK
KPBICHI BBICTYIAIOT KaK OCHOBHbIE Ta00paTOPHbIE KMBOT- CYMMapHO, paBHO KaK I 06e3bsAHbI, MeHee 1 %.
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MpImy ¥ KpBICHI ABJIAINCH TIEPBBIMIY Vi JOHBIHE TaK U
OCTA/IMCh OCHOBHBIMM O0BEKTAMY M3YUYEHVSI BO3PACTHOI
PaaroYyBCTBUTENBHOCTH. VIcXomHbIe paboTsl 1m0 andde-
PEeHLIMAIMY TeX V/IY MHBIX JTY4eBBbIX PeaKINil Y HOBOPOXK-
[eHHBIX MO0 MOIOABIX )XMBOTHBIX, C OJJHOJ CTOPOHBI, I
6os1ee 3penbIx 0cobeit, ¢ APYroil, U3BECTHBDI ellje ¢ Hayasa
20 B. (x mpumepy, 93¢ dexTnl Bo3zeiicTBMsA 22°Ra Ha Mbl1ieit
Bo3pactoM 1 Mec u 3-4 mec B pabore Z.L. Danys ot 1903 r;
cM. MoHorpaduio [18]). OpHako Havano MCCIENOBaHUAM
COOCTBEHHO BO3PACTHO-3aBUCUMON PAfNOYYBCTBUTEIb-
HOCTUM ObIJIO ITOJIOYKEHO OIbITaMM Ha Mblmax Furth J.,
Furth O.B., 1936 [19] u Quastler H., 1945 [20]2. Janee, B
pamKax ordeTa 1o MaHxarTeHcKoMy mpoekTy, R.E. Zirkle
C COTpyAHMKaMMu B 1946 T. 0r[y6}11/11<013am/1 TaHHbIE IS
LD, 110c/Ie peHTIeHOBCKOTO 00Ty YeH s MblIIelt B BO3pac-
Te Ha MOMEHT BO3felicTBus ot 1,5 no 12 mec (umtupona-
Ho 110 [22]). B 1947 1., B Mockse, Ha 06ueitHoi ceccum
VncTuryTa peHTreHonornm u paguonorn Munucrepcrsa
snpaBooxpanenuss CCCP, K.A. MockaueBa coo6ma, 4To
HOBOPOJKJIEHHbIE MBIIIATa M KPBICATA HOrMbalT B 60-
Jlee TO3IHUE CPOKU IIOC/IE OONMY4eHMsI UX «CPaBHUTEIb-
HO OO/NBIIMMM» [O3aMU pPEHTTeHOBCKMX iydeir (1000-
2000 P), uem B3pociible XXMBOTHBIE (LIUTHPOBAHO 110 [18]).

3areM, NpeUMYIIECTBEHHO Ha IpOTKeHuM 1950-
1960-x IT., U, MHOTO MeHee, B 1970-X IT., 66111 TIOJTyY€eHbI
OCHOBHbBIE 9KCIIEpUMEHTA/IbHbIE JaHHbIE O BIVISHUN BO3-
pacTa mpu 067Ty4eHNH Ha Te VJIM MHbIe TIOKa3aTe/ Iy o61eit
PaiModyBCTBUTENBHOCTU Ipu octpoM [18, 21, 23-35],
¢dpaxumonrposanHoM [22, 36, 37] u, B OTHEIBHBIX CIIy-
Yasx, IOKaIbHOM [38, 39] o6mydeHun Mbliieit, KpbIC, XO-
MSYKOB, COOaK U HEKOTOPBIX APYIMX XKMBOTHBIX. Boree
TO3THIE Hy6m/u<aum/l 10 TeMe — emuHNYHbI [40-44]4. Kaxk,
COOCTBEHHO, 1 paboTsl moce 1960-X IT., KOTOPBIX HEW3-
MepuMO MeHbllle, yeM it 1950-1960-x rr.

2 B pabore Quastler H., 1945 [20] (xoTopas HemOCTYIIHa), Cynsa
o 6osee MO3FHMM MCTOYHMKAM Ha TeMmy [18, 21], aBTOop oTO6pasmn
Ha>Ke KPUBYIO 3aBMCUMOCTH IIPOJO/DKUTEIBHOCTY KM3HY MBIIIEil OT
BO3pAcTa Ha MOMEHT OO/MTydeHNL.

3 Ml pacrionaraeM, BepOATHO, IPAKTUIECKY OTHON 6ubmorpa-
(ueit sKCIIEpUMEHTATBHBIX ¥ (CY/isl TI0 BCEMY) OCHOBHBIX SIINIEMIO-
JIOTHYeCKMX paboT Ha TeMy BO3PACTHOI PafyiO4yBCTBUTEIBHOCTH 3a
nepuop, nocnegHux 60-70 yer. 9To mopsaaka 60 My6IMKaLUil TOTHKO
VIS OIIBITOB Ha >KMBOTHBIX. [109TOMY BbIle OBUIN IIPUBEREHDI TNIIb
OT/e/IbHBIE CCBIIKI, KOTOPBIe 1IN Hanbojee LUTUPYIOTCS, WL 5Ke pe-
[IPe3eHTATUBHBI /I OIBITOB HAa MeHee PACIIPOCTPAaHEHHbIX G1O/IOr-
YeCKuX 00beKTax.

4 371eChb TepevnCIe bl 6ce HaM M3BECTHBIE CCBUIKY JUIsl 9KCIIepu-
MEHTa/IbHBIX PaboT.

5Hajo OTMETUTD 3HAYMTEIbHBIN BK/Ia]l OTE€YECTBEHHBIX MCCIIENO-
BaTe/lell Ha CaMbIX PaHHUX JTalax, yxe B 1940-1950-x rr. (coobuue-
Hue K.A. Mockauesoii or 1947 r. [18] ynmomMmHanoch Bbllle), IpudeM B
BecbMa 3aKoHueHHOIT popme [18, 23-25]. DT cTapble pyCcCKOA3bITHbBIE
paboThl, B OT/IMYME OT CTOJIb K€ CTAPBIX OCHOBOIO/IATAIOLINX aHITIOA-
3bIYHBIX [20, 21, 26, 27], B OCTIe[HMIT Pa3 UTHPOBAJIICH TaXKe B OTe-
YeCTBEHHBIX UCTOYHMKAX, 10 HAIIMM JAHHBIM, B 1960-1970-x rr. [18,
28, 35], mnu >xe IUTAT He 06HAPYKeHO BoobIIe (ITy6/IMKaly BbIABIe-
HbI 110 PubMed [24, 25, 29]). Mbl HafieeMcsl, YTO IPUOPUTET, II0 Kpari-
Heil Mepe, A.M. PycanoBa (1955 r.), OCYILIeCTBUBILETO MICCIEIOBaHME
BO3PACTHOI PA/IIOIyBCTBUTETBHOCT Ha GOJIBIIOM KOJIMYeCTBe GebIx
mbimreit [23], a Taxxe B.B. Xomuza (1956 T.), IpofenaBIIero To xe ca-
Moe ¢ Kpbicamu [24, 25], 6ymeT oTpaskeH HAMU 1 B IPYTOI1 MyO/IMKALIAIL.
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Hexotopsre maunbie 1959 1. [27] u 1969 r. [37] mus
MBbIIIIell, BMECTe C COOTBETCTBYIOLIMMM KPUBBIMU 3aBU-
CHMOCTH IIOKasaresell pajfjio9yBCTBUTEIBHOCTY OT BO3-
pacTa Ha MOMEHT JIy4eBOTO BO3JEVICTBMI, BOILLINA BO BCe
JeThIpe U3[AaHNUs TOCOONS 10 PafNOOMOIOrNY YeTOBEKa I
»)UBOTHBIX (fpmonenxo C.II., 1977-1988; cM. B mocnen-
HeM m3ganuu SIpmonenko C.IT., Baitacon A.A. 2004 [7]),
HO — 6e3 Kakux-1mO0 M3MEHEHUI U JOIOJTHEHUI I0CTIe
IEpBOTO BhIycKa 1977 1. B pyrux oTe4ecTBEHHBIX IO-
COOMAX TOCTeNHUX MeCATUIETUN 110 MeJVKO-OMomoru-
yecknM addeKTaM paguariy, KOTOpble Mbl Ha3bIBaTh He
CTaHeM, HUKaKMX KOHKPeTHBIX JaHHBIX TaKOI'O pOfia HeT
HY JyIs1 )KUBOTHBIX, HIL [/IS1 Ye/I0OBeKa.

Takum 06pa3om, MOXKHO TOBOPUTD, YTO MCCIELOBAHNS
3aBICUMOCTH ITOKa3areselt o01eil pajio4yBCTBUTEIBHO-
ctu (LDs, cpeHeit IpOfO/MKUTEIBHOCTI XXI3HN, Pajyio-
YCTOIYMBOCTY CHCTEMBI F€MOII0334, CTTM3UCTON KUIIEYH-
Ka ¥ [ip.) OT BO3pacTa Ha MOMEHT 00/TydeH s 3aKOHIWIICh
nopsagka 40-50 yret Ha3aj U, IO BCeWl BUANMOCTH, TIOYTHU
HMYETO He Jany Aad MPaKTU4IecKOoil pafualMiOHHON Me-
AVIVHBL ¥ PafMalfOHHOM 0e30macHoCTH. 3/ech He Ipef-
CTaBJIsIETCS] YMECTHBIM IOAPOOHOE PAcCMOTpEHNe JaH-
HOTO BOIIPOCA; 9TO — TeMa OT/EJIBHOIO MCCIeOBAHMSL.
CKakeM TOJIbKO, UTO U MeAUIIMHCKIEe/3MUIeMIOToTde-
cK1te pabOTHI B YKa3aHHOI 00/IaCTH He JJaJIy MICUepIIbIBAI0-
UX pe3ynbTaToB. [Iogo6HbIe pabOThI CBORMIUCD IPENMY-
LIeCTBEHHO K aHamu3y LD5 ), BKyIie ¢ ApyruMm «OCTPhIMI»
[OKas3aTe/IsIMy, /I BBDKUBIINX [IOCTIE aTOMHBIX 6oMbap-
AUPOBOK [45-51] U pagMaIIOHHBIX MHIUAEHTOB [49, 51],
a TaK)XXe K aHa/IM3Y COCTOSIHNS IIAL[MEHTOB II0CTIe IY4eBOIt
tepanun [18, 51]. Ho nony4yeHHbIe faHHbIE OKa3a/INCh He-
[OCTATOYHBIMM 1, HEPELKO, IPOTUBOpeUnBbIMMI [52] (CM.
TaKKe B KadeCcTBe 0030pa JJOKYMEHT KOHCY/IbTaTMBHOI
rpynnbl o 3¢QeKkTaM MOHMSUPYIOLIEr0 M3IyYeHNUs] U3
CIIA [53])e.

B pesynprare K HaCTOsI[eMy MOMEHTY iake B (pyH/a-
MEHTA/IbHBIX 110COOUAX’, PYKOBOACTBAX, MOHOTpadumsix,
JIOKYMEHTaxX MeX/[YHaPOJHDbIX OpraHu3aluii U APYrux
MCTOYHMKAX 110 3¢ deKTaM 0CTPOro obIydeHns Ha JIrofeit
(x mpumepy, [8, 15, 46, 49, 51-53, 55-57]) mpakTU4ecKu
Heb3sl HallTV KaKUX-TM60 KOMMYeCTBEHHbBIX PElepOB Ha-
3BaHHOTO IUIAHA. B nmydmiem ciaydae mpuBopsaTcs obuive
¢dpassl Tnma: « MOXKHO 3aK/IIOUNTH TOIBKO, YTO OYE€Hb MO-
JIofble U CTapble [MHAMBULYYMBI] IPOSB/ISAIOT CHMIITOMBI
IeTepMUHIPOBAHHBIX [9((eKTOB] MpU HECKOTBKO MEHb-
IIMX J103aX, YeM 3[OPOBbIe JIIOAM B Bo3pacTe 25-65 neT»
(3mech u manee mepesop Moit. — A.K.) [52]8. B HKJJAP-1988
[46] (370, 11O BCeM IpM3HAKaAM, IOCTIENHNUI JOKYMEHT KO-

6 K 9TOMy MOXHO HPMBECTH BbICKasbIBaHME W3 IYOIMKAIL[UI
1965 r. [30], oTpasuBLIeil pe3yIbTATBl 3apyOEKHOTO COBELIAHNS
(Fowler J.E,, 1963 [30]): «YMeCTHO OTMETUTD TaKXKe SMIMPUIECKY Hall-
JeHHOe TIPABIJIO PA/JIIOTEPAIIEBTOB, COITTACHO KOTOPOMY [JO3BI PEHTTe-
HOBCKOTO OOIy4eHIMs [/IsI O4€Hb MOJIOABIX U OYEHDb CTAPBIX OONbHBIX
TODKHBI ObITh IpMepHO Ha 20 % (Tudway R.C., 1962 [54]) Hixe me-
4eOHBIX 03 151 GONBHBIX CpefHero Bosdpacta». COMHUTENIBHO, YTO B
HACTOsILIee BPeMsI YTO-TO KapANHAIBHO U3MEHI/IOCh B 9TOM IUIAHE.

7 Kpowme, Kak ckasaHo, yyebuuka SIpmonenko C.II., 1977-1988 u
Spmonenko C.II., Baitcon A.A., 2004 [7].

8 ‘One can conclude only that the very young and the elderly will
experience most deterministic symptoms at somewhat lower doses than
healthy people between ages 20 and 65 [52].
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MITETa, B KOTOPOM ObUIM HOLpOoOHO paccmoTpensl LD,
U CXOJ{HBIE ITOKA3aTe/IN OCTPBIX JIY4eBBIX 9P (HeKTOB Y ue-
JIOBeKa) B COOTBETCTBYIOIIEM pasfie/ie €CTh TONbKO CIIeRy-
romas MH(l)OpMaIH/IH: «VI3 aKcTpanonAuMM OT >KMBOTHBIX
Ha 4Ye/loBeKa ciefyeT, 4To LDy, mpu poxjeHum HIDKe,
4YeM i 3PeJIoro Bo3pacTa ¢ (PaKTOpoM 2; 3HaYeHMe i
B3POC/IbIX, BEPOSITHO JOCTUIAeTCsl ¢ HadajioM mybepraT-
HOTO IIepUOJa, C HOC/Ieyollell MMHUMAIbHOM BeJIMYMHO
UL CTapbIX [MHAVBNUAYYMOB]»°. [laHHbIE YTBEPXK/IeHNUS He
COBCEM OTBeYa/u JeMICTBUTENbHOCTU yKe B 1988 1., ecnu
6parh 1MCCIeTOBAHNS He TOIBKO Ha MBbIIIAX, HO U Ha JpY-
IMX )KMBOTHBIX, K TIPUMepY, Kpbicax [18, 28-31] u xoms4-
kax [33]. Ho aTo0 y>e nHas Tema.

Bospacmaﬂue 6EPOAMHOCINU MACCOB020 OCMPO20
0611yueuuﬂ HaceneHus

Ecm x Havamy 1990-x IT. mpo6nemMa MaccoBOro 06-
JIydeHUs JIOfel pPas3IMYHBIX BO3PAcTOB (HACeleHMs) 6
3HAYUMenbHbIX 003aX Ka3anachb MajOAKTya/IbHOI, B CBA-
3M C TaK Ha3bIBaeMbIM «IIOTEIUICHVMEM» B MOMUTUYECKON
cdepel®, To B HacTOsIIIIEE BPEMsI CUTYalVsI HECKOIBKO 13-
MeHWIaCh. ITO OTPAXXEHO, B YACTHOCTH, B HEKOTOPDIX IIy-
6nmkanuax nocnenHux jet. Tak, B pabore DiCarlo A.L. et
al., 2011 [61] pa3buparoTcst IOCIENCTBUSI BO3MOXHOIT [ie-
toHauuu B ropoge CIIA aTomMHOIT 60MOBI MOLTHOCTBIO B
10 KM/IOTOHH, KOTI/Jja IOPaXKEHHBIM OKa)XXETCS MHOXECTBO
Ye/IOBeK pas/IMYHOro BO3pacTa U Ioja. A mccaefoBaHme
2017 r. (Adams T.G. et al., 2017 [62]) nocBsiieHO KaK pas
pacyeTHOII OLIEHKe J103 [I/IA JieTel, IpU KOTOPOil pasBu-
BaeTCs KpoBeTBOpHasA ¢opMa nydeBoit 6ormesun. Pabora
IpefBapsieTCst MpeaMOyIoli, COITIaCHO KOTOPOIL OT pafno-
aKTVMBHOTO 3arpsisHEHMs IIPM BO3MOXKHOJ IeTOHALNNI
AJePHBIX ICTOYHMKOB IIPOMBIIITIEHHOTO 11 BOEHHOT'O THUIIA,
[PV IPYTUX PaiMal{MOHHBIX MHIM/IEHTAX, & TAK>Ke [IPH Be-
POSITHOM SIIEPHOM Teppopu3Me OOJIbIiINie TPYIIIbI TI0fiel
MOTYT HOJBEPTHYTbCA BO3JEICTBUIO pajyanyy B 60Jb-
IIMX [03aX OT PAAMOAKTUBHBIX OCAIKOB. B cBsA3M ¢ aTuM,
oIleHKa 3HaueHusA LDs, 11 mogert pasianmyHoro Bo3pacra,
a 0COOEHHO — M/ fieTell, BHOBb NIPHOOpeTaeT Ba>XKHOCTD,
pudeM B 9T0it pabore 2017 r. [62] BHOBb OTMEYaeTCsI OT-
CYTCTBUE KOHKPenHbiX HeOOXOUMBIX JJAHHbIX.

ABTOpBI [62] TpOBENM SKCTPANMOALMIO 3HAYEHVS
LD;, mn1sa reMOnOSTMYECKON CUCTEMBI OT «CTAaHIAPTHO-
ro» B3pocioro denoseka (‘reference man’; MKP3) k getsam
PasMYHOrO BO3pacTa IyTeM CpaBHEHUs oObeMa KPOBH,
KOTOPBIIT 3aBMCUT OT MacChl Tefa (a MOCefHss, IIOHATHO,
oT Bo3pacra). He BraBasich B moApoOHOCTY MCIIO/IBb30BAH-
HOJl LIE[IOYKM 3aBMCUMOCTEI ¥ MaTeMaTN4ecKOro arlma-
para, OTMeTUM, 4TO I/Is1 Bodpacta oT 1 o 18 mer B [62]
MOTYYWICS BIIOJIHE OXKMJJAeMbIil IMOBBILIAIONIIVICSA TPEH
MIPUMMEHNTENBHO K Bennm4nHe LD,

9 ‘..extrapolation from animals to man suggests that the LD50
at birth is lower than the LD50 for adults by a factor of 2; the value
for adults appears to be attained at around puberty, with a subsequent
decrease to minimum values in old age’ [46].

10" AKIIeHTbI MCCIIE[JOBAHIII CMECTIIVICh B CTOPOHY OTHA/IEHHbIX
HOC/IefCTBNUIT (B OCHOBHOM KaHIIEPOT€HHBIX), B TOM UIC/Ie TTOCTIe aBa-
pun Ha Yepro6b11bCKO0IT ADC, 11 3hhekTOB 06/TyUeHNA B MATIBIX 103aX
(cMm., k mpuMepy, [16, 17, 58-60].

OpHako 3TO, HOHATHO, TOIBKO HeIpoBepseMas 3KC-
TPamonALMsA, MaTeMaTMYecKy YYMThIBAMOIas M3MEHe-
Hue 06'beMHOT0 11 MacCOBOTO NApaMeTPOB JIs YC/IOBHOI
OILIEHKM Pe3VCTeHTHOCTM remornossall. B maHHOM miaHe
HEKOTOPBIil, TaK CKa3aTb, «BO3BpaT K MCTOKaM», TO €CThb
K IepEeHeCeHNI0 JaHHbIX, HAKOIUIEHHBIX [/ PasIM4YHbIX
BUJIOB JKMBOTHBIX, Ha CUTYAL[MI0 C OCTPBIM OO/My4eHneM
Yye/loBeKa, MOXKeT OKa3aTbCs He MeHee BaXKHBIM. B mon-
HOM BU/ie, CY/sI [I0 BCEMY, 9TO TakK 1 He ObI/IO BBIIIOTHEHO
(4TO TMOKasay! Haul aHanu3 6asbl MCTOYHMKOB, NOKYMEH-
toB HKIIAP, MKP3, BO3 u ap.12), HecMOTpsI Ha [ieCATKI
JIET SKCIIEPUMMEHTA/IbHBIX MccnefnoBannili 1950-1970-x rr.
II0 BCEMY MMUPY U, BEpPOATHO, HeMajble 3aTpadeHHbIe
CpefcTBa.

Hpanmuuec;ca;z 3HAUUMOCMb OAHHDBIX O
COOMHOMEeHUU 603paAcmos IKcnepumeHmanibHovlx
HUBOMHLIX U HeloBeKa

B cBs131 O CKa3aHHBIM, aKTYa/IbHBIMU OCTAIOTCS IaH-
HBIE KaK O COOTBETCTBUM OTHEIbHBIX BO3PACTHBIX IIE€PUO-
0B (II0 HEKOJT OPIVHAIBHOI 1IKane [69]) [/ist )KMBOTHBIX
U 4eJI0BEKa, TaK ¥ O COOTHOIIEHUH OJ[HOTO TOfIa JKU3HU Ye-
JIOBeKa K OIpefie/IeHHOMY IPOMEXYTKY BPEMEHM JKVM3HI
JKMBOTHOTO (aHasmorosas 1mkana [69]). Okasamoch, 4TO I10-
TOOHBIX JAHHBIX B HAY4YHOII cpepe OTHOCUTEIBHO HEMHO-
ro. K mpumepy, B oTedecTBeHHOM PYKOBOJCTBE I10 Tabopa-
TOPHBIM XMBOTHBIM OT 1983 . (rie paccMOTpeHO MOpsifiKa
IBYX [eCATKOB BMMIOB) [2] Takue HaHHBIE OTCYTCTBYIOT,
paBHO Kak 1 B pykoBogcTBe oT 2010 r. [6]. He nHatiTu He-
00XO/IIMBIX COOTHOIIEHMII U B 3apYOEKHBIX IPO(UIbHBIX
UCTOYHNKAX (Hampumep, B pykoBoacTBe Kanamckoro co-
BeTa I10 COJIePXKAHNIO U YXOAY 3a Tab0OpaTOPHBIMM XUBOT-
ubpiMu (‘Canadian Council on Animal Care in Science’),
HECMOTPsI Ha TO, YTO HA CaiiTe OPTAHM3AL[NI BBUIOYKEHBI
pas/IMYHbIe XapaKTePUCTUKY MHOXKECTBA BUIOB, UCIIOTIb-
3yeMBbIX B 9KCIIEpPMMEHTe, [IPMYeM C BKIIOYEHMEM MCTOPU-
YeCcKMX o4epkos [70].

B VHTepHeTe 1, HECKONBKO YXKe, B PyHere, nmeercs
Be/IMKOe MHOXKECTBO PasHOS3BIYHBIX CailTOB-KaIbKYIs-
TOPOB, C IIOMOIIBI0 KOTOPBIX KK/BIII MOXET IIepPeBecTU
BO3PACT IPAKTUIECKH TI0O0r0 SKMBOTHOrO (OT MBIIIN IO
KEHI'YPY WIN CJIOHA) B «COOTBETCTBYIOLIMIT» BO3PACT de-
JIOBEKa, a TaK>Ke HA000pOT (MCXOLHAS 1e/Ib TAKMX CAlITOB,
[IOHATHO, PEKTaMHas1, HAIIpaB/ieHa Ha [IPUBJIEYEHIIE [T0Ce-
tuteneit). Hukakux MeTORMK 9TON CPaBHUTENBHOI OLleH-

11 XOoTs1 Ipy OTCYTCTBUM MHBIX, 6OJlee TOYHBIX JAHHBIX, VI OHA
MMeeT LEHHOCTh KaK MCTOYHMK Tabe/lbHbIX BETUYMH, HEOOXOMMMBIX
TV IPUHATUA ONIEPATUBHBIX PEIIeHNIT B 9KCTPeMasIbHBIX CUTYAIVAX.

12 OcHOBHbBIE MEXIAYHAPOLHbIE OPraHMU3aLNY, PACCMATPHBAIOLIe
MeJMKO-OMOTIOTNYecKye IIOCTeACTBIA OOIyIeHNs, B psifie HOKyMeH-
TOB y[e/lUIM BHUMAaHME T€M VIV VMHBIM OCOOEHHOCTSM OOIydeHUs
IieTeil, TO eCTh HeKasl momnbiTKa juddepenumanym 3¢ HexToB OT BO3-
pacra Bce ke Obima caemana. Ho oHa cBemach, MpenMMyIeCTBEHHO,
TOJBKO K PasIMuMsaM B MHAYKINMU KaHIEpOTeHe3a WM KOHKPETHBIX
TKaHeBbIX peakumit (zBa coobmenuss HKIIAP, ot 1993 r. [63] u 2013
r. [64], u, x npumepy, MKP3-131 [65]; k0oadurimeHTs pUCKOB CTO-
xacTudecknux BospeiictBuii or MKP3, kak u3BeCTHO, [eMICTBUTENBHO
v depernpoBans! o Bospacty [66]). /In6o, Kak B crydae psga mo-
cefoBaTeNbHBIX fokyMeHToB MKP3, K cTaHZapTM3aIy BO3PAaCTHOI!
3aBJICYIMOCTH ITIOITIOIEHIA paIMOHyK/IHoB [67]. B mpesenTanym BO3
ot 2009 r., koropas npsamo HasbiBaerca ‘Children and Radiation’ [68],
IaHHBIE /1A leTell He 0OHApY>KMBAIOTCA.
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K/ M VICXOIHBIX VICTOYHMKOB HaMM He OOHapy>KeHO HIU-
I7ie, HeCMOTPsI Ha JOCTaTOYHO ITyOOKMIt IIPOCMOTP depes
Google!3. Takum 006pasom, MOMB30BATHCS MOYTU BCEMU
STUMM «KaTbKYIATOPaMW» AJIsI PELIeHNs] HAyIHBIX 3a7ad
HeJIb3s1 HU TI0 CYOBEKTUBHBIM (HEeT KOHKPETHBIX CCBIIOK),
HJY 110 OOBEKTUBHBIM (HET YBepEHHOCTU B KOPPEKTHOCTHU
PacyeToB) IPUYMHAM.

Llenbio mpencTaBIeHHOI pabOThI SIBIAETC 0630PHO-
CHHTeTHYecKoe!* MCCIeffoBaHe OMyONMMKOBaHHBIX Ha-
YYHBIX [JAHHBIX II0 COOTHOLIEHWIO BO3PacTOB Hambosee
UCIIOIb3YEeMBIX JTAOOPATOPHBIX S>KMBOTHBIX M UeTOBEKA.
Pesynbrarhl npencTaB/ieHbl B BIJE BBIBEAEHHBIX HOPMYI
HepecyeTa U CTaH[JAPTU3UPOBAHHBIX «TaOebHBIX» KasIl-
6pPOBOYHBIX KPUBBIX.

3. MaTepuan u MeTOABI

Il1s1 pacueToB 1 06001IAIOLIEr0 aHA I3 UCIIONIb30Ba-
M [JAHHBIE, ONyOIMKOBAaHHbIE B MICXOHBIX MCTOYHNKAX B
Bufie Tab/INII M OFJHOI fuarpaMMsl (B IIOC/IEAHEM CTydae —
C IpefCTaBlIeHNeM aBTOpamy paboTsl [75] KOHKPETHBIX
YIIC/TOBBIX 3HAYEHMIT; OL(POBKa rpadKOB B HAIleil pa-
60Te, TaKMM 0OpPa30M, He IIPOBOIVIIACH).

Ha ocHOBe u3B/IeY€HHBIX JAaHHBIX, B [[BA 9TAIIA, CTPO-
WICst COOCTBEHHBIN IpaduK 1 BHIBOAMIACH COOTBETCTBY-
tomas ¢popmyna. Ha nepBom arare ocyliecTBIAIaCh «II0J-
rouka» kpuBoit (mporpamma IBM SPSS, ver. 20), To ectsb
BBIOOD ONTUMATIbHON (POPMYIBHON 3aBUCHMOCTU IS
OIMCaHMsI ONMYO/MMKOBAHHBIX 3HAUeHUIT-TOYeK (Hamboree
CTATUCTUYECKY 3HAYMMOI 3aBUCUMOCTY CPE/IV IMHETHOTA,
KBaJIPaTIYHOI, I0TapyuPMIIEcKoil 1 SKCIOHEHLIMaIbHOI
¢dyHkumit 6e3 csobogHOro WieHal’; abcrcca — BO3pact
JKUBOTHOTO (Hem, 7eT)!6, opamMHaTa — BO3pPAcT Ye/lOBeKa,
net). IIpu oATOHKe K OpUTMHA/IBHOI BEIOOPKe 00BN
TOYKy BpeMeHM «0»17, To ecTh poxkzeHus. Taknum ob6pasom,
Ha IIepBOM 3Talle OIpefeNnAnach ONTUManbHadg (Gopmyma
3aBMCUMOCTY MEX/Y BO3PACTaMU )XKMBOTHOTO I Y€/IOBEKA.

Ha BTOpOoM 3Tame, B COOTBETCTBUM C BBIOPAHHOI
(yHKIMeI, CTPOMICS «TabeNbHbI» TPapuK C MOMOIIBIO
mporpammsl Statistica, ver. 10 (XOTs1 MOXXHO OBbIZIO TOVTH 1
COKpAaIl[eHHbBIM ITyTeM!$).

Hacrosmee uccrnefoBaHye BBIIOTHEHO IOMNYTHO B
pamMkax 6onee mupokoit 6romxKetHoi Tembl HVIP ®MBA
Poccumn.

KoH(nuKT NHTEpecoB OTCYTCTBYeT.

13 3a OIHMM UCK/TIOYEHUEM — IJIA IIepeBOjia BO3pacTa COOaKM; CM.
HIDKE.

14 «CuHTeTHYeCKIE UCCTeoBanms» (TepmuH [69, 71]) —aTo 0630p,
MeTa- 1 pooled-aHa/mM3bI JAHHBIX 113 COBOKYITHOCTEI Oy OIMKOBAHHBIX
padoT, a TakKe MPOCIEKTUBHOE MYIbTULEHTPUYIECKOe MCCIeIOBaHMe
[72-74].

15 TI0CKOJIbKY HY/IEBOIL BO3PACT XXUBOTHOTO (pOX/eHMe) TO/DKEH
COOTBETCTBOBAThb HY/IEBOMY K€ BO3PACTY Ye/loBeKa.

16 [Ipu mepexofie OT OPUIMHAIBHBIX 3HAYEHNMII BO3pacTa XUBOT-
HBIX «B MecsIjax» IIPUMHUMAJIOCh, 4TO 1 Mec cocrassAer 4,35 Heq, nc-
xopA n3 12 mec n 365 gHeit B rofy. Uncro gHel B MecAlle IPUHIMAIOCh
3a 30,5.

17 Tounee, 0,001 [y1s1 BO3SMOXHOCTH IIOCTPOEHNS JTorapudmirde-
CKOJ1 11 9KCIIOHEHI[Ma/IbHOI 3aBUCUMOCTEIL.

18 BO3MOXKHBI IIOCTPOEHNS KPUBbIX U € TIOMOMIbIO MicXofiHoi IBM
SPSS, Ho mporpamma Statistica yfo6Hee 11 IepeBofia pe3y/IbTaToB B
WUTIOCTPALIY OOIIETIPUHATOrO BU/A.

8

4. ComocTaBieHNe BO3PpaCTHBIX IIEPMUOTOB
KHU3HUN ;Ia6opaTopme JKMBOTHBIX M 9€/I0B€Ka

4.1. Ycnonv3yemvie 100x00bt

B mpouecce skcnepuMeHTOB Ha J1aOOPATOPHBIX XKU-
BOTHBIX MOFyT BO3HI/IKHyTb TPI/I 3aKOHOMeprIX BOHpoca
(3, 76]:

o KaxoBo cOOTHOILIEHNE MEXY BO3PACTOM >KUBOTHOTO U
yesroBeKa?

o Korma >KMBOTHBIX MOXXHO paccMaTpuBaTh KakK B3poOc-
TIBIX VMJIV 3PE/IbIX?

o HackompKo «cTapbIM» ABIAETCA XXMBOTHOE II0 ILIKajIe
BO3pACTa Ye/loBeKa?d

Pa6oT, OTBeYaroIMX Ha JaHHBIE BOIIPOCHI, KaK 9TO HI
MOKa)XeTCsI CTPAaHHbIM, faXke J/IA Haubojee pacIHpocTpa-
HEHHBIX IPBI3YHOB BecbMa HeMHOro. K mpumepy, B my6mm-
KaI[JsIX, BEPOSTHO, OCHOBHOTO /I/Is1 HAIINX JIET MCCIE0Ba-
TeJls JAHHOTO BOIIPOCA I MBIIIEN M KPbIC, MHIUIICKOTO
aBTopa P. Sengupta or 2011 r. m 2013 1. [3, 76], ykasaHO
crnepymoiee: «B O4eHb HEMHOTMX HPEAbIAYIINX TPYHAax
U3YYa/ICh ¥ 0000IanuCh MOMBITKY OTBETUTD HA 9TU BO-
npocsbl» [76] n «Tonbko B HEMHOIMX paboTax C/ie/aHbl I10-
IIBITKY OTBETUTH Ha 3TU Bopocki» [3]. (ITo Bcem mpusHa-
KaMm, cioBa P. Sengupta oTBevaroT meficTBUTEIbLHOCTU: HAM
He Y/JaJI0Ch HaJI TV HIUYETo CYIeCTBEHHOTO CBEPX TOT0, YTO
MM OBUTO IPOLUTHPOBAHO B 3, 76], 1, ¢ coaBTOpPOM, B [4].)

HackonbKo MOXKHO CYAUTH 110 OCHOBHBIM MCC/IEflOBa-
HISIM TaHHBIX BOIIPOCOB 32 ITOC/IEAHNE feCATIneTns [3, 4,
76-78] (Ha KOTOpBIE B OCHOBHOM I1 CCBITAIOTCSI, KOT/IA pedYb
UfieT O IepecyeTe BO3PAcTa MBIIIEN M KPBIC Ha BO3PACT
Ye/I0BeKa), UCIONIb3yeMble MOAXOMbI I COMOCTAaBICHNU
BO3PACTOB JJOCTATOYHO NPOCTHI. VIX 1Ba; MepBBIil, KaK OB
60ree «rpy0Oblii», II0 AHATIOTOBOIT LIIKaJIe, @ BTOPOIT — Hostee
nuddepeHIPOBAHHBIN ¥ TOYHBIN, — [ PasHbIX BO3-
PACTHBIX AMAIIA30HOB, Y>Ke II0 OPAVHAIBHOI LIKAJIe:

1) CpaBHUBaeTCsI MIPORO/DKUTEIBHOCTD SKU3HY Yero-
BeKa (CpemHAs WIM MaKCUMajbHas) ¥ MHTEpPeCyHIero
>KIBOTHOTO, @ 3aTeM II0 IIPOCTON IIPOIIOPIMY BBICUUTHIBA-
eTCs1, CKOJIBKO HefleNb, MECSIIIEB MM JIeT XXU3HY IOCTIeHe-
rO COOTBETCTBYIOT OJHOMY FORY >KU3HM YeoBeka. Vcxopns
U3 9TOrO IOKa3aTesls ¥ U3BECTHOIO BO3PACTa XMBOTHOTO,
MO>XHO IIPUKUHYTH, KaKOl BO3PACT YelOBEKA €My COOT-
BETCTBYeT. PasyMeeTcsl, JaHHBII MOAXOJ ABJISAETCS OYEHDb
HpI/I6JII/[3I/[TeJIbeIM U JaXe BOBCE€ HETOYHDBIM /1A )KMBOT-
HBIX C MaJION IIPOJO/DKUTENbHOCTDIO KU3HM (K IIPUMepY,
JUIs TPBISYHOB), 0COOEHHO Ha PAHHVX CPOKAX OHTOT€HeTH-
4ecKoro pasBuTuA [3, 4, 76]. OTHOCUTEIbHbIE IPOIIOPLINN
OTHE/IbHBIX ITIEPUOMNOB >KM3HU Y JKMBOTHBIX M YelTOBEKa
TaKKe MOTYT ObITh pasHbIMU [75, 79, 80].

2) Ilepuop >xM3HU XMBOTHOTO pa3OuBaercsA Ha QU-
3MO/IOTMYeCKye TPaHMIBI Pa3BUTUA (MOTOYHOE BCKapM-
JMBaHMe, OTHATHE OT IPYAM, Hadamo MybepTaTHOro Ie-
proaa, Hadajo IMOJMIOBOM 3PeNIOCTU, 3PENOCTb, CTAPOCTh,
IPSIXJIOCTD, CMEPTb — CPEHsA M MaKCUMa/bHas MPOJON-
KNUTEIIbHOCTD )KI/ISHI/I). 3aTeM 31U BpeMeHHbIe I‘paHI/IL[bI
(B Hegenax, MecAlaX, rofax) COMOCTABAAITCI C aHAJIO-
TUMYHBIM TPaHMIAMIU BO3PACTHBIX IIEPHOJOB YeIOBEKa.
BHYTpUM Ka)XX[IOr0 BO3PAaCTHOTO [Malla30Ha COOTHOIIEHE
MeX/y eAMHUIIAMI BO3PACTa [l >KUBOTHOTO U YeTOBeKa
paccuuThIBaeTCA OTHENBbHO (3, 4, 75-78]. B pesynbrare Ha
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Tabnuua 1
HOKaSaTe)II/I, JMCIIO/Ib30BABIIMECA /1A OLCHKN (l)I/ISI/IOIIOI‘I/I‘lCCKOI‘O BO3pacrTa naﬁopaToprlx KNBOTHBIX
Kareropus ITokasarennb JKusoTHOE VlcTrouHuk
IOKa3aTesst
Buoxummyecknit | YpoBeHb GO/UIMKYIOCTUMYIUPYIOLIETrO TOPMOHA Kpbice Chappel S.C., Ramaley J.A. 1985 [85]
MuHepanpHas IVIOTHOCTh KOCTHOI TKaH!U Kppicpl TToBoposHk B.B. u coast. 2011 [86]
V3HOoC 3y60B Mprmm Chou C. et al. 1998 [87]
Macca xpycranmka PasHble BujbI Augusteyn R.C. 2014 [88]
TxaneBoI Mprmn Rowe EP. et al. 1985 [89]
Kpsicst Birney E.C. et al. 1975 [90];
Hardy A.R. et al. 1983 [91]
Kpomuku Lord D.R. 1959 [92]
. [To sakpbITHIO 511 pKU30B PasHble BUbI Kilborn S.H. et al. 2002 [93]
AHaroMM4ecKui

ITo umciy sHgO0CTeNMAIbHBIX C10eB B 60mbiebeprioBoit koctu | Cobakn

Roberto M. et al. 1997 [94]

YnBoeHMe MacChl Teta MOC/ie POXKIEHMS Kpbicp Donaldson H.H. 1906; 1915 [81, 82]
Pocr ckenera Kpbichl Donaldson H.H. 1906; 1915 [81, 82]
Pa3BuTme Mo3ra 11 ero rumpaTaIs Kpbichr Donaldson H.H. 1906; 1915 [81, 82]
Dusnonornyeckuit | Cospepanue criepMaTorenesa 1 T.iL. Kpbichl Korenbrot C.C. et al. 1977 [95]
KpuBas npupocra Macchbl Tena Paszmiranbre Donaldson H.H. 1915 [82];
SKUBOTHBIE King H.D. 1915 [96];
Poiley S.M. 1972 [97]
«ConyanbHbI» [ToBenmenyeckne peakuuu (I100Bast 3PENOCTh) Kpbich Adams N. et al. 1983 [98]

rpadyike COOTHOIIEHS, OTPAXKAIOIIETO BECh IIEPUOJ JKI3-
HIU, TO/DKHA TIONTy9aTbCsl HeKas ToMaHas Kpusas. Hawamo
MOOOHOMY IIOAXONY, CYAs IO BCeMY, OBbITIO TIOJIOXKEHO B
Kparkoit pabore Quinn R., 2005, BBITIOTHEHHOI Ha KPBICaX
[77]. Bo BcsikoM ciydae, B paboTe HeT CChIIOK Ha Hpefbl-
AyLIVe TyOMMKaIMU-TIPOTOTHUIIBL, 3aTO BO BCEX IMTOCTIEAYIO-
X, B KOTOPBIX PaCCMOTPEHa CUTyalus i Kpbic [3, 76,
78], pabora [77] nuTtnpyercs.

Ba)XHBIM MOMEHTOM 3[leCb ABJACTCA YCTAHOBIIE-
Hue (pM3MOMIOrnYeckoro Bo3pacta >XMBOTHOIO B TEPMM-
HaX «IOHOCTbh, 3PENOCThb, CTAPOCTb» U T.II. B psse pador,
BKJIIOYast o4eHb panHme (1906-1935 rr.) [81-84], B atom
IIaHe OIIpeNe/IsIN Te VIV VMHble ITOKa3aTeNlu CTPOEHUs
WIN Pa3BUTHUS >KMBOTHOrO. JlaHHBIE (B OCHOBHOM HJIs
MBIIIENT 1 KPBIC) IpefcTaBieHsl B Tabm. 1 (o [3, 4, 76], ¢
nobaBeHMsaMI).

B xadecTBe IpuMepa OLIEHKM CPaBHUTEIBHOTO BO3-
pacTa >KMBOTHBIX U 4YeJlOBeKa MPUBEJIEM 4acTh BBIK/IAJJOK
1 Mblielt 13 paboter Dutta S., Sengupta P, 2016 [4].

Hepaoiit nopxon. CperHsist MPORZO/DKUTENbHOCTD JKI3-
HM MBIILEN COCTaBsAeT 24 Mec, cornmacHo [99]. [l gyenoBe-
Ka B pacCMaTpUBAEMOM UCCIeRoBaHNnM [4] mpuHsTa mpo-
TO/DKUTETbHOCTD YKMU3HU B 80 f1eT.

Taxum o6pasom, a1 demoBeka mokasarens (80 et X
365 cyT) COOTBETCTBYET ITOKA3aTeNMo It MpIm (2 roma X
365 cyr). CnefoBarenbHo, 40 THe 4e/IOBEYECKOIl >KU3HU
COOTBETCTBYIOT 1 IHIO KM3HM MBIIM, v xe 9,125 cyT
>kusHu (1,304 Hejy) MBIIIM COOTBETCTBYIOT 1 TORY >XM3HM
YeToBeKa.

Bropoit nonpxon. IlpencraBuM JaHHbIE TONBKO MAJA
IIepuofa OT pOXKAEHNUA N0 OTHATUA OT rpysu. Ilocnemumit
IUI MBILIY B CPefiHEM cOCTaBsAeT 4 Hep, (28 cyT); 1A de-
noBeka — 6 mMec, W 180 cyt (B pabote [4] maHa ccpika
Ha [3], a B Toit — Ha [100]). [Ins1 paccMaTpuBaeMoro Bo3-
pacTHOro guamasoHa, Takum obpasom, 180/28 = 6,43 CyT
4e/0oBeKa COOTBETCTBYIOT 1 cyT mbimnm. VMmm 365:6,43 =
56,77 CYT MBIIIN COOTBETCTBYIOT 1 rOfy >XM3HY YeIOBEKa.

Janee B [4] clenyiOT aHAJIOTMYHBIE pPACUEThl IS
OCTAJIbHBIX HepI/IOI[OB JKM3HM HA3BAHHOI'O J>XMBOTHOTIO.

Taxue e BbIYMCTIeHNA MOXHO HaiTu B Sengupta P, 2011;
2013 [3, 76] u mst pacyeTa COOTHOIIEHMST BO3PACTa KPHICHI
U 4e/I0BeKa B pa3Hble MePIOJbl Pa3BUTA.

4.2. Mouuv - uenosex

CootBercrByomias nHdpopmalys oOHapy>keHa HaMu
TOJIBKO B JIBYX ITyO/IMKAL[UAX: B y>Ke YIOMMHABILIEICS CTa-
the Dutta S., Sengupta P, 2016 [4] u B r71aBe 13 06beMHOI
MoHorpaduu 2007 T., TOCBAIIEHHO MbIIIaM B O1OMen-
nyHckux nccnegosanmsix (Flurkey K. et al., 2007 [75])1°.

IMTopxon x mpobreMe B IEPBOM MCTOUHUKE M3IOKEH
BBIIIIe; HMKAKOI CyMMMPYIOLell «TabenbHOM» KPUBOIL MIN
COOTBETCTBYIOIell (PYHKIMM BbIBEEHO He ObIIO, a TOIb-
KO — JJAaHHBIE, CKO/IbKO JIHEel MIM Hefie/Ib >KU3HU MBIIIN CO-
OTBETCTBYeET >KM3HM UeT0BEeKa COITIACHO IBYM Ha3BaHHBIM
MIOZIXOJIaM, @ IMEHHO:

Bo-mepBpIX, IO YIOMMHABILNENCA AHATOTOBOM BO3-
PacTHOII IIKajle, Ha BeChb MEePUOJ, )KU3HN. [IJI1 MBIIIN 9TOT
HepUOJL COCTAB/IAET B CpefiHeM 2 rofia 1o [99] ¢ Makcumy-
MoM B 3 roma o [75] n 4 roma o [80, 101]. ITocnentee 3Ha-
4yeHue, ucxops us [79, 80], cooTBeTCTBYyeT BO3pacTy B 120
net s genosekaZl. (B oTeuecTBEHHOM CIIPaBOYHUKE IO
7abOPaTOPHBIM XUBOTHBIM OT 1983 1. [2] mpuBenens! fan-
Hbl€ I CpeJHell IPOJO/DKUTEbHOCTY XU3HN 19 nuHuin
MBIIIIElT, OTAE/IbHO /IS CAMIIOB 1 CAMOK. 3HaYeHNs Bapbl-
pytot ot 0,9-1 roga g AKR u 2,3 ropa g CBA u NZW.
PaccunTaHHOe HaMM 11O JaHHBIM 13 [2] cpefiHee 3HaUYEHMe
IUIsI CAMIIOB M CAMOK BCeX JIMHMIT COCTaBUIO 1,7 ropa.)

Bo-BTOpBIX, 1O TaKXe yXKe YIIOMMHABIIEeCs OPJu-
HaJIbHON WIKajie, pa3/ie/IeHHOM Ha BO3pacTHBbIE MEePUOJBL.
B aTom m1aHe cBefieHMs U3 [4] OT/IMYAIOTCS HEIIOTTHOTO —
VHUIICKMMY aBTOPAaMU IO KaKMM-TO IPUYMHAM IIPOIY-
IIeH OCHOBHOJI ITPOMEXYTOK XU3HU, BPeMA 3peNoCTU U

1906e mybukauyu [4, 75] B VIHTepHeTE B CBOGOLHOM ZOCTYIIE.

20 Han6orblitee 3aperucTpupoOBaHHOE BPeMsi KU3HM MBbILIE CO-
CTaBJIseT, BEPOSITHO, 4 rofia 1 12 cyT, KOTOpbIe IPOXKIIA TabopaTopHast
mbib Yoda B TepuarpudyeckoM LeHTpe MUUYMTaHCKOTO YHUBEPCUTETA
(Geriatrics Center of the University of Michigan) [102].
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Tabnuya 2

CoOTHOIIEHIIA A1 €OVHUI] BPEMEHM )KVI3HU MBIIIN U Y€/I0B€KAa B pa3Hbl€ BO3paCTHbIC IEPMOABI IO [4]

. M IIHe >KM3HY MBI Hepnenp >xusHu Ml
, BospacrtHoii fua- BospacTHOII iuanasox
Bo3pacTHOII IepUox, Ha OJIVH TOJI )KU3HU Ha OfIVH TOJT )KU3HU
M1a30H /IS MBIIIN IS Y4eTIoBeKa
YyeoBeKa YyeoBeKa

Bechb mepuo sKusHM 0-2 ropma [99] 0-80 et [80, 101] 9,1 1,3
Ilo Bo3pacTa OTHATHS OT TPYAK 0-4 nepn [4] 0-6 mec [3, 100] 56,8 8,1
K Havayy my6epTaTHOrO nepuoa 4-6 nep [4, 103, 104] | 6 mec - 11,5 net [4]* 3,7 0,5
K Hagajy cOBepILICHHOMETS 6-10 mep [106] 20 net [4]** 2,6 0,4
(‘adulthood; ‘sexual maturity’ [4])

K Havany penpogyKkruBHoro crapenus | 15 mec [75] 51 ropg (Menonaysa) [3, 108] 8,8 1,3
Crapoctb 18-22 mec [4]%** 51-80 [4] 2,1 0,3
Ipsixmocts (‘post-senescence’ [4]) 22-24 mec [4]*** 51-80 [4] 2,1 0,3

IIpumevanne:

* CorIacHo IpyromMy MCTOUHMKY [105], Havamo ny6epTaTH0r0 Iepuoya i 4YelI0BeKa COCTAaB/IAeT 13 JIeT, a I Ml — 5-7 Hep.
** In humans, growth plate closure is used to differentiate between adolescence and adulthood, as growth plates in the scapula fuse last, at about 20

years of age on average’ [4], co ccbiixoit Ha [93, 107].
*% €

In mice, senescence is defined by a minimum age of at least 18 months [75], when the biomarkers of old age are prominently detected, with a

lifespan of around 24 months, as stated in the previous sections. Thus, the post-senescence period in mice is about 2 months (60 days)’

Bospact uenoseka, et
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Prc. 1. KpuBas COOTHOLIEHNSI BO3PACTa MBILINM U YeTOBEKa,
[IOCTpOeHHast 10 AaHHbIM u3 [4]. ITo ocu abciuce - Bospact
MBILIN, MeC; TI0 OCH OPAVIHAT — BO3PACT YeI0BeKa, JIeT. Mopy/b
HOCTPOeHNs Iporpammabl Statistica — Lowess (110 Touxam)

cpenHero BospacTazl. JlaHHbIe IIpefiCTaB/IeHbI B TabI. 2 (B
CBA3Y CO CTPAHHOI CUTYyalell OTCYTCTBMSA 3HAYUTEIbHO-
ro ¢parmMenta HeoOXOxMMON MHPOPMAIVM, B IIpUMeYa-
HVISIX IIPeJiCTaB/IeHbl TOYHbIE LIUTAThI M3 OPUTHMHA/IA, OT-
paXkaloliye pacCy)X/eH1st aBTOPOB).

V3 Tabm. 2 BUSHO, YTO [ Op/AMHAILHOI IITKAJIbI VIMe-
eTcs mpobern A BodpacTa Mbimm ot 10 Hepy o 15 Mmec.
Haura nomsITKa MCHO/Ib30BATh J/I 9TOTO IIPOMEXXYTKa CO-
OTHOIIeHsI 7151 60osee paHHEro (10 TOIOBOIT 3PENOCTN) U
6os1ee mo3Hero (CTapoCTh) MEPUOOB IpKBea K abCcyph-
HBIM pesyibraTtaM (HaHHbBle He mpuBopsArcs). Ha puc. 1
[pefcTaBIeHa Apyras Halla MombiTKa (6oee ymayHas) —
HOCTPOUTD IO IaHHBIM 13 [4] KamMOpOBOYHYIO KPUBYIO
IPOCTO IO OTHEIbHBIM TOYKaM COOTBETCTBVS BO3PACTOB
(Bo3pacT MBIIIN B 4 HeJl COOTBETCTBYeT BO3PACTY Ye/loBe-
Ka B 6 Mec; 6 Hey, — 11,5 neT u T.71.; M B TabIIL. 2).

21 OTMeTHM, 4TO B 60/Iee PaHHMX aHAIOTMYHBIX MCCIENOBAHMSX
P. Sengupta ot 2011 . m 2013 1. [3, 76], BBIIIOIHEHHBIX [/ KPBIC, I10-
mo6HOro Ipobena He HabmofaeTcs (CM. HIDKe).

10
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Puc. 2. Kpusas cooTHOIIEHMs BO3pAcTa MBIIIN I YelTOBeKa,
IIOCTPOEHHAs 110 JAHHBIM 13 00I[eO0CTYITHOrO HeHay4yHoro Web-
ncrounnka [111]. ITo ocu abcimce — BO3pacT MBI, MeC; TI0 OCU

OpJAVHAT — BO3PACT Ye/NoBeKa, neT. (TOMbKO A/ WUTICTpaliui;
UCIIO/Ib30BaHMe J/I HAYYHBIX Iie/ieil HEKOPPEKTHO)

Kpusas, npusefieHHass Ha puc. 1, He BBIIJIAOUT [O-
CTaTOYHO KOPPEKTHOII, 03TOMY MCIONIb30BaTh 3Ty Ka-
MOPOBKY pEKOMEHIYeTCsI TO/IBKO IIPU OTCYTCTBUM MHBIX,
60JIee TIOTHBIX JaHHBIX (TAKOBBIE €CTh; CM. HIDKE).

IIpencTaBnAnIo MHTEpEC CpaBHEHME IONMY4EHHON IIO
[IaHHBIM 13 [4] KPMBOJI C YIIOMMHABIIMMICS BbILIIE Pe3Y/Ib-
TaTaMI «Ka/JIbKY/IMPOBAHUA» BO3PACTOB MbIIIN U YeIOBe-
ka u3 Vureprera. IIpocMoTp nepBbIx ccbliok B Google
nst Pyrera (To ecTb, pycckosispraubix) [109, 110] BisaBui,
BO-IIEPBBIX, UYTO HeyMeHbllIaeMasl 1ieHa JelleHNs BO3pacTa
MBIIIN B 9TUX pecypcax — 1 rofi, 1 4To, BO-BTOPBIX, pacye-
TBI IPOBOAATCA IO NMpocTeimeli nponopunn y = 20x, rae
Y U X — BO3pacT 4YeJIoBeKa M MBIIIN COOTBETCTBEHHO, JIET.
TTOHATHO, YTO UCIIOb30BATH IIOKOOHBII TPYObIil IIepepac-
4eT I HayYHBIX Lie/eil BPsif /M BO3MOXKHO. TeM 6oree,
4To oreHka Dutta S., Sengupta P., 2016 [4] o ananorosoit
mkane (TO eCTb CpaBHEHMe ISl BCEro IMepuofa KU3HI)
JaeT COOTBETCTBYIOLee ypaBHeHMe y = 40,2x.
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Il aHIVIOA3BIYHBIX CAiiTOB CUTyalus IO BURY 00-
nee ajiekBaTHa. [lo KpaliHel Mepe, ISl IEPBOTO IO CChLI-
kaM B Google ncroynuka [111] ucrnonb3oBaHHasA 3aBUCH-
MOCTb ABJIA/IACH D0TIee CTIOXKHOIL. V1, K TOMy e, Hada/IbHasA
LleHa JlefleHnsA cocTtaBnsAna 1 mec, a He 1 rop. Ilo momy-
yeHHbIM 13 Web-ucrounuka [111] ganasiM (Zo Bospacta
MBIILIM B 2 TOfia; B OPUTMHAJIE AMAIa30H IPOCTUPANICH [0
3 ner) Hamu ObUIA HOCTPOEHA COOTBETCTBYIOLIAs KpPHU-
Bas U BbIBefleHa ONTMMasbHass (OpPMYyIa COOTHOLICHNUA
(y = 6,790x - 0,162x% r = 0,996; p < 0,001). Janusre (Bce
BO3MOYKHBIE JiI KaJIbKY/IALMY BO3PACTHbIE 3HAYEHMA U3
opurnHana [111]) mpexcraBieHsl Ha puC. 2, XOTS UCIIOIB30-
BaTb MX C HAyYHBIMM LIeJIIMY, KaK CKa3aHO BBIIIIE, HEIb3sl.

BupHa pasHnija KpUBBIX, IOTyYE€HHBIX 110 JAHHBIM 13
Hay4HOro ucTouHnka [4] u ¢ Web-pecypca [111], kotopas
BPsAJ I MOXKeT IOTHOCTBIO OOBACHATBCS TeM, YTO B Iep-
BOM CJIy4ae CpefiH:A IPOJO/DKUTEIbHOCTD SKU3HY MBIIIN
(2 ropa) mpumHsTa 3a 80 j1eT /151 4eNOBEKA, @ BO BTOPOM — 32
70 net. Ecnu >ke MCXOOUTD U3 perepHBIX TOYEK, /I KOTO-
PBIX COOTHOLICHM BO3PACTOB MBIIIN U YelOBeKa MOKa3a-
HBI HAYYHBIMM MCCIIEOBAHMAMY, TO IPAKTUYECKY BO BCEX
CTy4asx BUHO HEIOJIHOe COOTBETCTBYE TAKOBBIM aHHBIX
n3 Web-ncrounuxa [111] (cp. Tabmn. 2 u puc. 2).

Hamnbosee e JOCTOBEPHYIO B I/TaHE BECOMOCTH MC-
TOYHMKA KapTUHY, Ha HAll B3IIAfl, IPEACTaB/IAeT I/IaBa
u3 pyHIaMeHTaIbHOI MOHOTpaduy 10 61IOMEeANIVHCKIM
MCCIeNoBaHMsAM Ha MbIimax [75]. ABropamu [75] mpuso-
AUTCA JeTalbHAA JUarpaMma, Ha KOTOPOJl OTpakKeHbl KaK
pedepeHCHBIE TOYKM COOTBETCTBMA BO3PACTOB MBIIIN U
Ye/loBeKa, TaK 1M COOTBETCTBYIOLINE BO3pAacTHbIE Jyaria-
30HBL. DTI NaHHBIE NIPeJiCTaB/IeHBI 3/jeCh B BlJe TaOINIIbI
(Tabm. 3).

Kpowme Toro, B [75] HasBaHbI 3HAYEHNS KaK OBl «CKO-
POCTM >KM3HU» MBIILIEN B pasHble (U3MOTOTMIECcKMe Iie-
PMOABI XKVM3HU OTHOCUTEIBHO IOKas3aTess M TaKUX e
[IepPIOJIOB >KM3HN YernoBeka (Tab. 4).

ITo manubiM u3 [75], cBemeHHBIM Bbillle B Tabn. 3 (B
CyMMe IIO OTZe/IbHBIM BeJIMYMHAM U 110 TPaHMLIaM Jiuaria-
30HOB), HaMM1 OBLT TIOCTPOEH IpaduK COOTBETCTBUS BO3-
pactoB (puc. 3).

CpaBHeHUe KpUBOI, IOCTPOEHHOI! 110 JJAHHBIM C aH-
rnosasbiyHOro Web-kanbkynaropa [111] (puc. 2), ¢ xpu-
BOI1, IOCTPOEHHOI 110 JaHHBIM u3 [75] (puc. 3), mokasbiBa-
eT, 4TO B IIePBOM MCTOYHYKE /I IIOYTU BCEIO OCHOBHOTO
YKU3HEHHOTO Ieprofa 1a6opamopHuvix Mbiieit (zo 12 mec,
YTO COOTBeTCTBYeT 40 C JMIIHKUM JIeT /I 4elloBeKa) pe-
3y/IbTaThl 3aBbIIIAIOTCA Ha 40-60 % (10 pacyeTam corac-
HO (GoOpMy/IaM, ONMCBHIBAIOIIMM COOTBETCTBYIOLIME KPU-
BbI€; CM. BbIIIIE).

IToxgBopsA UTOr IMOApa3ieNny, MOXKHO PEKOMEH/IOBATb
Ka/MOpOBOYHYIO KPUBYIO, IIPUBEJEHHYI0 Ha pUC. 3, KaK
«TabenbHYI0» pedepeHCHYI0 3aBUCUMOCTbD /L OIpefere-
HYISl COOTHOLIEHMIT BO3PACTOB MBIIIN U YeJIOBEKa.

4.3. Kpvica - uenosex

Ili1s1 aTOrO TAaGOPATOPHOTO YKMBOTHOTO COOTBETCTBY-
foltielt MHGOpManyu 06HAPY)KEHO 3HAYNTENBHO OOIbIIIE.

Bompoc o rpajanysax B Heprofax >KM3HU KPBIC, @ TaK-
e 00 MX COIOCTAaBJICHUV C QHAJOTMYHBIMM Tpajauus-

Tabnuua 3
JJaHHbIE IO COOTHOUIEHUIO BO3PACTOB MBI
u gyenoBeka u3 Flurkey K. et al. 2007 [75]

Bospacr/nmnanason BospacTa Bospacr/nmnanason
MBIII, MeC BO3PACTA YeIOBEKA, JIET
1 12,5
3-6 (3penblit B3pocblit; ‘mature adult’) | 20-30
10-14 (cpepnmit Bospact; ‘middle aged’) | 38-47

12 42,5
18-24 (cTapocTn) 56-69
30 81

36 94
Tabnuya 4

OTHOCUTENbHASA «CKOPOCTH» >KU3HI MBIIIN
U YeI0BEKa IO JaHHBIM [75]

Yucno Hepenb XXNU3HU
«CKOpOCTb» XXU3HI
Jlnamazon Bospac- MBIV Ha OfVH TOF,
OTHOCHUTENBbHO
Ta MBIIIN, MeC JKII3HU YeoBeKa
YesioBeKa
(Ham pacuer)

0-1 B 150 pa3 «GpicTpee» | 6,25

1-6 B 45 pas «6picTpee» 11,25

Cabpinre 6 B 25 pas «6picTpee» 14,60

BO3paCT 4yenoseka, net
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Puc. 3. Kann6poBouHbIit rpadyK /IS OLeHKU COOTHOLIEH NI
BO3PACTOB MBIIIN I YesioBeKa. IlocTpoeHo 1o gaHHBIM [75].
Mopynp nocTpoeHus nporpammsl Statistica — Lowess (1o
ToukaM). ONTHMaTbHOE ypaBHEHNe, OIIChIBAIONIee 3aBICYMOCTD:
y =4,058x - 0,043x2; r = 0,996; p < 0,001

MU [l 9€TIOBEKA, 3aHNMasl paspaboTINMKOB TMHUI STUX
7abOPATOPHBIX >KMBOTHBIX C CAMOTO PaHHETO MepPUOfa
(Wistar; 1906 1. [81, 82]). B Teuenue 6oee yeM CTONMETUA
HaKOMWICA psif, yOIMKaruil, Haubosee BaKHbIMU 13 KO-
TOPBIX SBJIAIOTCS, IIO-BUAUMOMY, KpaTKie 06061aomniye
paborer Pass D., Freeth G., 1993 [112] u Quinn R., 2005
[77], a Takxxe moxpobHbIit pasbop ux B Sengupta P, 2011;
2013 [3, 76] n Andreolli N.A. et al,, 2012 [78]. Kak yxe

11
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Tabnuya 5

CBoOfIKa JAaHHBIX IO OIIPe/Ie/IEHII0 TEPUOIOB KM3HMU KPBIC Rattus norvegicus (mabopaTopHbIX U p.) B 3aBUCUMOCTHI
OT BO3PAcTa ¥ MACCHI Te/Ia Y B CONOCTABICHNII C IEPMOJAMY >KI3HN YeTTOBEKa

VIcTouHUK 1 MOsICHEHM S

HaHHbIe 11 BbIBOJIbI aBTOPOB

Donaldson H.H. 1915; 1924 [82, 121]

ITy6epraTHblii mepnox (1o He yKasaH): 3 mec (=13,05 Hen!)2.
Kpbica 3 stet = yenmosek 90 neT. OfHM CYT KM3HM KPbICHI = 30 THAM KI3HU YelloBeKa3

Long J.A., Evans A.M. 1920 [123] (uuTrpoBaHO IO
[76])

ITy6eprarHblil mepnox (mmon He scen?): 53-142 cyt (B cpegaeM 76,5 ¢yt = 10,9 Hen)

Slonaker J.R. 1924 [83] (utuposano 1o [76])

ITy6epraTHblii mepuoy (1107 He siceH): B cpegHeM 80,6 cyT (11,5 Hep)

Freudenberger C.B. 1932 [124]

ITy6epraTHBII IEPIOL (CaMKIMI):
Wistar: 36-66 cyT (B cpenHeM 46,9 cyT = 6,7 Hef);
Long-Evans: 39-101 cyT (B cpegaem 52,7 cyT = 7,5 Hef)

Ruth E.B. 1935 [84], BoctipousseneHo B Sengupta P.,
2011 [76], Andreollo N.A. et al., 2012 [78]>

Bo B3pocoM Bo3pacTe OfMH MeC KM3HY KPBICHI = 2,5 TOfIaM )KI3HU YelIoBeKa (VM OFHOMY
TOZly YKM3HU YenoBeka = 12,2 CyT )KU3HU KPBICHI)

Pass D. Freeth G. 1993 [112]. B aroit pabore nc-
[I0/Ib30BAHBI JAHHbIE I3 MOHOTpaduI 0 KpbICaM OT
1979 1. [125] (ecTb BTOpOe n3nanue ot 2006 r. [126])
u u3 paborsr Weihe W.H. 1987 [127]. Bocpousse-
JieHo B [76, 116]

Poxpenne: 5-61;

Ilepuox oTHATHA OT rpyAu (20-21 genn): 30-55 1
ITy6eprarHsiit mepuoy (1o He ykasan): 150-200
Bospacr 12 Hex: 200-400 r (camuer); 150-270 r (camkm);
Bspocisre: 300-800 r (camigsr); 250-400 r (camxi)

Korenbrot C.C. et al. 1977 [95]

ITy6eprarHblii nepnox (camusr): 39-45 cyT (=5,6-6,4 Hex)

Chappel S.C., Ramaley JA. 1985 [85]

ITy6eprarHbiit mepuop (camiip): 42-45 cyT (=6-6,4 Hep)

Engelbrect J.T. et al. 2000 [128]

Hy6epTaTHbH7{ TIepuoi, B CpefHeM: caMupl — 45,8 cyT (= 6,54 Hem); camku — 36,1 cyT
(= 16 nem)

Kohn D.E, Clifford C.B., 2002 [129] (qutupoBaHo 1o
[76]). BociponsBeneHo Taxxe B [78]

ITy6eprarHblit mepuof (II0N He siceH): ¢ 6 Hep (40-60 cyT)

Koolhaas J.M., 2010 [117]

ITy6eprarubiit mepuox (camipr) — 40-50 cyT (5,7-7,1 Hen); camku: 28-60 cyT (4-8,6 Her)

Canadian Council on Animal Care in science, 1984

(5]

ITy6eprarHblit nepuop (06a moma) — 50-60 cyT (7,1-8,6 Hen). OTKpbITHE BIIaraluiiia Ipo-
MCXOJUT y CAMOK JIBYMSI HEIe/IAMM MO3Ke.

CaMI1Ibl CTaHOBATCA IPOM3BOLUTENAMI B Bo3pacTe He paHee 3 Mec (=13,05 Hep) win mpu
macce 275-350 ¢

Adams N., Boice R. 1983 [98]. BociiponsBepieHo B [3,
76,78, 116]

«CounanbHasa 3penoctb» (‘social maturity’), camusr: 160-180 cyt wm 5-6 mec (22,9-
25,7 Hex)

Sengupta P. 2013 [3]

PenpojiyKTuBHBIE ITaPaMeTPbI, BO3PACT CIIAPVMBAHIS:

camipl — 8-10 Hex (250-300 r), camxu — 8-10 mex (180-225 ).

Ilepnoppr:

HeOHATa/IbHbIIT Iepyof — K0 14 1 (mo 1 Hep); Ko OTHATHA OT Ipyau — 14-45 1 (3 Hep); mop-
pocTkoBbIl — 45-115 1 (7 Hen); «Momopol B3pocnblit» (young adult) - 115-300 r (9 Hen);
B3POC/IBIN — fajee

Quinn R., 2005 [77]. Boctiponsseneno B Sengupta P.
2011,2013 [3,76] u B Andreollo N.A. et al. 2012 [78]

OpHOMY TOfy KM3HM YelloBeKa COOTBETCTBYET CTOIBKO CYyTOK SKM3HY KPbICHI:

I BCero meprofia >KusHu — 13,8 ¢yt (1 Mec >KU3HM KpBIC = 2,2 TOfia YeloBeKa’); Ay mepu-
offa OTHATA OT TPyAu — 42,4 cyT (1 Mec xm3Hm Kpbic = 0,7 TOfa YemoBeKa); A/Is1 mpernybep-
TaTHOrO Iepuofa — 4,3 cy1’ (1 Mec >Ku3HM KpbIC = 7,1 rofia 4elioBeKa); /1A MOPOCTKOBOIO
nepuoga — 10,5 cyT (1 Mec >ku3HU KpbIC = 2,9 TOfia 4elIOBeKa); I B3pOC/IOTO Ieproja —
11,8 cyT (1 Mec >KM3HM KpBIC = 2,6 FOfia Ye/I0BEKA); UL CTAPOCTU U APAXIOCTI (CaMKM) —
17,1 cyt (1 mMec >ku3HM KpbIC = 1,8 Tofja YeIoBeKa); A/sl PenpogyKTUBHOTO [EePIOfA, CAMKI
(mmuTes o Bospacta 15-20 mec) — 11,8 cyT (1 Mec U3HU KPBIC = 2,6 TOfla Ye/IOBEKA);

B cpefHeM — 16,7 cyT (1 mec xun3um Kpeic = 1,8 rofja qenoBexa);

Maxunbko B.J., Hukutun B.H. 1977 [114] (untu-
posaso mo [115]) u Temamsumn O.A. 2008 [115]

IMocTHaTanbHBIL OHTOreHe3 (Bo3pacT mo 120 cyt = 3,9 mec?). Kpbica Bozpactom 120 cyT
(1071 He yKasaH) COOTBETCTBYET MO3JHEMY IIyOepTaTHOMY Iepuopy denoseka (17 net). Ot-
CIOJIa OTHOLIICHNE YMC/Ia MeC SKI3HU YeNoBeKa K YMCITY CYTOK KM3HU KPbIChI paBHO 1,7 mmn 1
IeHb KM3HI KPBICHI = 52 THSM >KI3HN denoBeka (1 mec >Ku3HM KpbIC = 4,3 rofa denoBeka’).

Temamsumm O.A. 2008 [115]

ComnocrapieHne Bo3pacTa KpbIChI M YeoBeKa (1o He ykasaH!0):
0,33 mec - 1,42 ropia; 0,5 mec — 2,13 roga; 1 mec — 4,25 ropa; 1,5 mec — 6,38 ropa; 2 mec — 8,5
roja; 3 mec — 12,75 ner; 4 mec — 17 ner!!

Samaguiok B.JI. 1977 [113], ¢ gONOMHEHUAMU OT
2000-x rr.; mpencrasieHo B [ToBoposHiok B.B. u co-
aBt. 2011 [86]

CaM11bl ¥ My>KUMHBbIL:

Pannuit Mmomounslit — 0,25 mec (= yenosex 0,35 roga; 1 Mec >xusHu Kpbic = 1,78 rona de-
JIOBeKa); cpegHuit MomouHsiit 0,5 Mec (= 4enoBek 1,56 rofa; 1 Mec xm3HM KpbIc = 4,8 rofa
Ye/1oBeKa); MO3/JHIIT MOTOYHBII — 1 Mec (= uenoBek 4,3 rofa; 1 Mec >KU3HM KpbIC = 5,5 rofia
Ye/I0BeKa); IpeAnyoepTaTHbl — 2 Mec (= denmoBek 10,24 ropa; 1 Mec XusHM KpbIC = 5,94
rofia desoBeKa); mybepTaTHblil — 3-4 Mec (= denoBek 14,2-17,4 ropa; 1 Mec )XU3HU KpPbIC =
3,2-4 ropa 4enoBeKa); penpoAyKTUBHELI — 5-7 Mec (= yenoBek 20,1-24,6 roma; 1 Mec XX13HU
KpbIC = 2,2-2,7 TOfia 4eloBeKa); B3POCIbIil — 8-9 Mec (= yenoBek 26,7-29,1 ropia; 1 Mec xus-
HIU KpBIC = 2,4 TOfja 4e/oBeKa); 3perblit panHuit — 10-15 (= yenosex 31,5-43,4 ropa; 1 Mec
JKU3HU KPBIC = 2,4 TOfla Ye/IoBeKa); 3peblit Mo3xuuit — 16-20 (= yemosek 45,9-55,5 rofa;
1 Mec XKM3HY KPBIC = 2,4 TOfa Ye/I0BeKa)

Temarudecknii caiit [116] (cormacuo [78], maTepnan
He mosnHee 2011 r.), Andreollo N.A. et al., 2012 [78],
Sengupta P, 2013 [3]

ComnocrapyieHne Bo3pacTa KpbICHI 1 YeoBeKa (11071 He yKa3aH):
6 mec — 18 neT; 12 mec — 30 met; 18 mec — 45 net; 24 mec — 60 net; 30 mec — 75 nmeT; 36 Mec —
90 nnet; 42 mec — 105 net; 45 mec — 113 nmeT; 48 mec — 120 reT.

IIpumevanue:

1 HanoMHuM, 4TO HaM1 IIPMHUMAJIACh Ben4nHa 4,35 Hell Ha OfMH Mecsll (CM. Bblle pasfern «Marepuan 1 MeTOAbI»).
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2 ¢..breeding begins at about three months’ [82] (o >xe B gpyrux naganmsax [121, 122]).

3 Donaldson H.H. 1915 [82, 122]: “We have found reason to assume that in the case of the rat the postnatal span of life of three years is approximately
equivalent to the span of ninety years in man or to put it another way, that the rat grows thirty times as fast as man. ...All of the data for the Albino,
based on postnatal age, may therefore be compared fairly with the corresponding data for man, if the time intervals are taken as one for the rat to
thirty for man’ Donaldson H.H. 1924 [121]: “The Albino doubles its birth weight in about six days, thus in one-thirtieth the time taken by man. If a
rat at three years (it is then very old) is taken as equivalent to man at ninety years, we again have a relation of 1-30 in the equivalent ages. It is assumed
therefore that the rat lives thirty times as fast as man. Thus one day of rat life is equivalent to 30 days of human life (one month)’.

4 «ITon He siceH» O3HAYAET, YTO OPUTVHAIBHAS Iy O/IMKALVS HEFOCTYIIHA, @ B MICIIO/Ib30BAHHOM 0030pe JAHHBIX 113 Hee B Ipyrux myomkauusix ([76,
116]) mmon He ykasaH.

5 «BocmpousseneHo B [3], [76], [78] n [116]» o3HadaeT, 4TO MCXOFHbIE HaHHbIE IIPECTAB/ICHBI B IIPMBEJEHHBIX BbIIIe OPUTMHAIBHBIX paboTax (1MMeB-
IIVMXCs Y Hac), a B [3, 76, 78, 116] oHU OAPOGHO pacCMATPUBAIOTCS C Ay TEHTIIHBIM OTOOpaskeHneM (XOTs 1 MOTYT GBITH OT/{e/IbHbIE HECOBITA/IEHIs).
6 B aroit rpadpe pacyeT uncIa €T )KM3HY YeTI0BeKa Ha 1 Mec )KM3HU KPBICHI TpousBeeH Hamu. Uncro JHeil B Mec 37jechb U fjaee IpuHAToO 3a 30,5.

7 B ucxopHoM ucrounuke Quinn R., 2005 [77], KOTOpBILIT OTYACTY IOCTPOEH B BUle BOOGPAXKaeMOro JUAJIOTa, 110 TUITY GUIOCOPCKIUX TPAKTATOB
IPOLLIOTO, A/IsA IperybepTaTHOro neproja cHavasna Berancsiiorcst 4,3 ven. Ho motom (‘OK, OK, I'said that rat...), ns-3a mmonpaBok Ha IIepuofbl 1o-
CJIe POXK[IEHVISI, Y aBTOPa BBIXOANT 3,3 Heyj. B oKOHYaTenpHOII e Tab/iije B Ha3BaHHOM JCXOHOM MCTOYHNKe [77] yKasaHsI, TeM He MeHee, 4,3 Hef,.
B pesynbrare, co cchinkamu Ha [77], B Sengupta P, 2011, 2013 [3, 76] mia npeny6epTaTHOro nepruopia npusefeHsl 3,3 Hepl, a B Andreollo N.A. et al,,
2012 [78] - 4,3 Hen. C popmanpHOI IIO3ULNK CTIEAYET IOTb30BATHCS OKOHYATETbHOI Tabnuiieit 13 opurnHana [77] (4,3 Hep), XOTsI 9TO MOITIa OBITh

POCTO 3a6BIBYMBOCTD ABTOPA.
8 PacyeT Ha KONMYECTBO MeC IPOBE/EH HaMIL.

9 B aToit rpade pacueT unciIa €T KU3HNU YeTI0BEKA Ha 1 MeC KM3HY KPBICHI IIPOBEJICH HaMI.
10 B aroit rpade pacuer umcia €T )KU3HY YeMoBeKa Ha 1 Mec )XM3HM KPBICHI IpoBefieH HaMu. VicxonHo ke B [115] mpecTaB/ieH BO3pacT KPBICHI B

CYTKaX, a 4€/I0B€Ka — B Me€CALIaX.

11 B [115] BbIBeneHO 1Ba KoadduumeHTa epecyeTa. HaMu MCIONMb30BaH TOT, KOTOPBII CaM aBTOP MOCYNTA/I HaubosIee IIpueMIeMbIM.

6BUIO PACCMOTPEHO BBIIIIE, ATV VICTOYHUKI OCHOBBIBAIOT-

cs1, ToMuMo nHpopMannu 13 GyHjaMeHTaIbHBIX TPYLOB,

HOCBAIIEHHBIX KpbIcaM [82], penMyIecTBEHHO Ha fIaH-

HBIX 00jIee PaHHUX, MHOI[A — OYeHb PAHHMX UCCIIENOBA-

HUIL, B KOTOPBIX OIPeNe/sIINCh T€ WM NHble OMOXMMITde-

CKUe, TKaHeBble, QU3NOMIOTMIECKIE, AHATOMIYECKIUE WITN

MOBefIeHUeCKe 0COOEHHOCTI Pa3BUTHUS KPBICHI (CM. BbIIIIe

Tabm. 1).

Vmetotcst n oredecTBeHHBIe paspaborkn. K mpume-
Py, CyAs IO BCeMY, OpUTMHAIbHAs paspaboTKa U3 Tpyaa
B.J. 3amapHioka ot 1977 1. [113], KoTOpast B JONOTHEHHOM
B 2000-X IT. BUfie IpefCcTaBIeHa B YKPalHCKOM MCCIE[0Ba-
uy [ToBoposHiok B.B. u coast., 2011 [86]. Ipyroii crioco6
OLIEHKM, KOTOPBIJI TaK)Xe OCHOBBIBAETCsS HA pa3paboTke
1970-x rr. (Maxunpko B.JM., Huxutun B.H., 1977 [114]),
npuBeneH B coobmjennn lemamsuwmm O.A., 2008 [115].
ITOT C110CO6 OXBATHIBAET TOMBKO MEPUOBI IPEHATAIBHO-
rO ¥ IOCTHATA/IBHOTO Pa3BUTHUsI, OTPAHNINBASICH BO3PAC-
TOM KPbICHI B 4 Mec.

3apybexxHble pabOTBI MOC/IETHUX JIET IO YCTAHOBJIE-
HUIO BO3PACTHBIX IIEPYUOJIOB M/IsI KPBICHI 1 IO COIOCTAB-
JIEHUIO UX C TAKOBBIMM /sl Y€JIOBEKA, KaK B XYPHAIbHBIX
BapmaHTax [3, 76, 78], Tak u mpencraBieHHble on-line
(nayunsle) [116], BOCIpOM3BOAAT JaHHbBIE U3 HECKOIBKO
Ha3BaHHBIX MCXOMHbBIX MyOIMKaIMil, TOTja KaK OCHOBOII
ocrarorcs [77, 112].

CpenHee BpeMst )XM3HM KPBIC, IO PAa3HBIM [aHHBIM,
COCTaBJISET:

e 2,7 roma mis caMIoB 1 3,6 Toga ISl CaMOK ayT6pe11Hbe
JIMHUIL, B TO BpeMsI KaK MHOPeIHbIE MEIOT 3HAYUTE/Ib-
HO MEHBIIYIO IPOJO/DKUTENBHOCTD XU3HY [112].

e 2-3,5roma [76, 112].

e 2,5-3,5ropa [3].

e 3ropma[77].

MakcumanbHoe 3Hadenne aug Wistar, cormacuo [117],
cocraBnsgeT 3,2 rofma A caMmIoB M 3,8 ;eT Jg CaMOK.
[TpofO/DKUTETPHOCTD KU3HU BTOPOI Hambosee pacipo-
CTpaHeHHOII HbIHe B Mype muHun Sprague-Dawley [3, 5], B
CpefHeM HaMHOTO MEeHbIIIE — TIOPsiaKa 2 yieT (6OMbIINHCTBO
norubaeT OT CIOHTaHHBIX omyxoeit) [5, 118, 119]. Uro xe

KacaeTca JUKMX KpbIC Rattus norvegicus, T0 95 % u3 HUX
KUBYT He 6oree ogHoro roga [76]. ITo npyromy mcTouHu-
Ky (mpaBpa, sl OTyecTeCTBEHHBIX — semi-natural — yc-
JIOBUIL COflep>KaHMs) MAaKCUMa/IbHOE BPpeMsI YXU3HU IUKIX
KpbIc cocTasnseT 600 cyT (= 1,64 roga) pns camuos u 700
¢yt (= 1,92 rofa) i caMOK ¢ MeAMaHHBIM 3HAYeHVEM B
300 cyT (= 0,82 roma) u 550 cyT (= 1,5 roia) COOTBETCTBEH-
Ho (Calhoun J.B., 1963 [120]; untuposano no [117]).

[TpencraBum 3pecy Hambosee 13BeCTHBIE PAOOTHI 11O
COOTBETCTBUIO BO3PACTHBIX HEPUOMIOB KU3HM KPBICHI I1e-
proAaM >KM3HM YeJIOBeKa C COOTBETCTBYIOL[MMM BBIBO-
mamu fyis Bupia Rattus norvegicus (OT KOTOPBIX U BbIBefie-
HBI BCe JIMHMM 1abopaTopHbIX KpbiC (3, 5, 81, 82, 96, 117,
120]), mpuyeM, CyAsi IO HEKOTOPBIM MCTOYHMKaM [112,
116], 6e3 pasnenenns Ha 1a6OPATOPHBIX U IPOUYMUX KUBOT-
HBIX. XOTA B JIpyrux myonukaumsax [3, 76] Te xe cBOfKu
pac4eToB, BKII0YasI jaXKe MCXOHbIE [77], OTHOCAT MMEHHO
K JIa00paTOpPHBIM KpbIcaM (Tabi. 5)22.

V3 tabn. 5 BugHa HEKOTOpPas HEOFJHOPOLHOCTb Bpe-
MEeHHBIX IIOKa3aTesell eprof0B Pa3BUTHs KPBICHI ¥ pas-
HBIX aBTOPOB, HO HAJI0, BEPOSITHO, UICXOUTD U3 MHPOpMA-
LMY B IIOC/IE[IHNX OCHOBHBIX paboTax [3, 76-78, 112], xoTs
OHU U OIMPAIOTCs Ha 60jlee paHHIEe NCCTEeNOBAHISL.

Ob6pamraer Ha cebs BHuMMaHMe (CM. TPM IIOC/IETHIE
CTPOKM B Tabl. 5), HOMMMO IPOCTOrO COOTHOIIEHWA
BO3pacTa KPbICHl U Y€IOBEKA O MOMEHTA 3PEIOCTU IIO
Temamsumm O.J., 2008 [115], CAUMIIKOM JeTaTbHOE COIO-
CTaBJIEHUE Hep]/IOJIOB JKM3HUN J:[ByX HAa3BaHHBIX BIJOB U3
paspabotku B.M. 3amagHioka ot 1977 [113] (cBogka mpen-
crasneHa B [loBoposurok B.B. u ap., 2011 [86]) u u3 mpo-
HVICY B psifie 3apyOeXKHDIX MyOMMKaLmit OCefHNX IeT [3,
78, 116]. [lnsa BTOpPOro, YKPamHCKOTO MCTOYHMKA BUHA,
HA HAIl B3IJISM, Ype3MepHas IeTanusanus u JpoOHOCTD
BO3PACTHBIX rpajialuii (KOTOpas BPSIfL /i BO3MOXKHa). Tem
He MeHee, 9Ty CBOJIKY cOpachIBaTh CO CYETOB HeNb3s, XOTS
HaM U HeLOCTyIHa MH(OpMAIys, Ha OCHOBAaHUM KaKMX
[IOKa3aresieil OHa COCTaBJIeHa.

22 HaHHbIe O JE€TANAX 3CTPyCa ! T.II. HE IIPEACTAB/IEHDI; X MOJKHO
HaITK B UICTOYHUKAX, NIpUBENEHHDIX B TabI. 5.
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Puc. 4. ConocTaByieH1e BO3pacTOB KPBICHI I YelloBeka 110 faHHbIM B.J. 3anmagnioka ot 1977 1. [113] ¢ nononHennsmu ot 2000-X IT.;
npepcrasieno B [ToBoposuiok B.B. n coast., 2011 [86] (1), o pacyeram us lemamsum O.A., 2008 [115] (2) u 1o oLjeHKe 13 3apyOEKHBIX
ncTouHnkoB 2011-2013 rr. [3, 76, 116] (3). Cm. Takke Tab. 5

Ecmu ke B3STh TPeTbIo, 3apyOexXHYI0 CBOAKY [3, 76,
116], To mepBOHaYasbHO OHa OblIa OIyOIMKOBaHA HA I10-
CBSAILIIEHHOM KpbICAaM TeMaTu4eckoM caiite [116]. 3arem
€e BOCIIPOM3BEIM C COOTBETCTBYIOLIEN CCBIIKON Ha 9TOT
caitt [116] B 0630pe Andreollo N.A. et al., 2012 [78], a mo-
TOM, yXe 6e3 ccplIkM, — B pabore Sengupta P, 2013 [3].
IMocmeqHMIt UICTOYHMK, KaK ¥ BTOpast aHAJIOTMIHAs Iy O/In-
Kalus JaHHOTO aBTOpa [76], mpencrasisercs Hanboee
BeCOMBIM. Bo3M0o>XHO, 4T0 Kakoii-To MaTepuain P. Sengupta
7 6BII B3AT KOTHa-TO 1A caiira [116]23.

Kaxk 651 TO HU 6B1710, cormacHo [3, 76, 116], umeercs
HeKasl BM3Ya/lbHO NMOAPOOHAs CBOZIKA BO3PACTHBIX IIEPHO-
TOB KPBICHI 1 Ye/I0BEKa, IPUYeM /IS IIOCTIEHETO OHA IIPO-
mucana B (3, 76, 116] go 120 net. OpHaKO MOXKHO BUJETH
(CM. TOCTIEHIOKO0 CTPOKY TA0OJL. 5), YTO 3aBUCUMOCTD — IIPO-
cTellIas IMHeNHas: y = 2,5, TIe X — BO3pacT KPbIChI, MEC;
y — BO3PACT Ye/IOBeKa, 1eT. KpoMe — mepBoii TOUKY, TO €CTh
BO3pacTa B 6 MeC i/ KPBIChI, KOTOPbI TOIA JO/DKEH CO-
OTBETCTBOBATh He 18, KaK yKa3aHO B CBOJIKE, a 15 romam.
Ho Bo3spacT KpbICbl B 6 MeC — 3TO, COIVIACHO MCII0/Ib30BaH-
HBIM B [3, 76, 78, 116] manubsim Adams N., Boice R., 1983
[98] (cMm. cTpoky 12 B Tabm. 5), — «coluanbHast 3peIoCTb»
CaMIIOB 9TVX XUBOTHBIX (5-6 Mec). BeposiTHO, moTomy co-
CTaBUTEIN CpaBHI/ITeIII)HOﬁ[ CBOJKMN 11 HE MOI/IN ITIOCTABUTDb
[IPONOPLMOHAIBHO JPYIMM COOTHOLIEHWsIM 15 jieT, Ha-
3HAYMB MIMEHHO 18 jIeT KaK Hadajio «COLMaNbHON 3peNo-
CTU» [IJIsA 9elloBeKa.

Jl71s1 BcexX >Ke OCTa/lbHBIX IIOKa3aTesiell BO3pacTa Kpbl-
ChI 11 YeJIOBEeKa 13 9TOI CBOAKM [3, 76, 116] BumeH, Kak cKa-
3aHO, OIMH U TOT >Ke K03 uIMeHT nepecyera 2,5 (rof ue-
JIOBeKa/MecAL, KPBIChI; TO eCTb 30-KpaTHOe COOTHOLIeHNe
Bo3pacToB). Ha Bompoc, oTKyfa B3silach 3Ta BEIUYMHA,
OTBeT [JAI0T JJaHHbIe BCe M3 TOI >ke Tabyl. 5, BKyIe c 00-
mupHBIM IpuM. N 3 k Helt. BupiHo (cM. cTpoky 5 B Ta67L. 5),

23 B o6oux ncrouHnKax (76, 116] ectp, K TOMY 5Ke, OAMH 11 TOT 5Ke
criermduaecknii rpaduK yCpeSHEHHOI KPUBOIL pOCTa TPEX, BEPOSITHO
JOMAIIIHYX, CYAs IO KIMYKAM, KPbIC.
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YTO Ha3BaHHBIN KoadduumeHT ectb B pabore Ruth E.B,,
1935 [84]24, u 4TO OH BOCIIPOU3BEJEH, B TOM UKCJIE OTTY-
ma, B myonukanusax 2011-2013 rr. [3, 76, 78]. Hukakoro
000CHOBaHVS B HUX HET, HO MOXXHO BUJETb (CM. CTPOKY
1 B Tab. 5 v uTatsl B mpuM. Ne 3), uto B gasekoM 1915 1.
Henry Herbert Donaldson (ocroBatens, BmMecte ¢ Helen
Dean King [96] B 1906 r. muuauu Wistar) mpeaioxxmI MMeH-
HO Takoe cooTHoueHue [82, 121, 122]%5. To ectp, Henry
Donaldson, BeposiTHO, TIEPBbIM 3asIBUJI, YTO «KPBICA BO3-
PacToM B TPM FOfia COOTBETCTBYET 4e/IOBEKY BO3PacTOM B
90 eT», 1 YTO «KpbIca XMBeT B 30 pa3 ObICTpee YemoBeKar»
(cm. mpuM. Ne 3 k Tab71. 5). O60CHOBaHO UM 3TO OBIIO TeM
(akTOM, 4TO 6€/IBIM KpbICaM Ha YABOEHNUE MacChl Te/a I10-
cie poxKzieHmst TpebyeTcst 6 [Heil, a 4eoBeKy — B 30 pas
6ombie [82]. Vimenucs elje coobpaXkeHNs1, TOCTPOEHHbIE
Ha I0Kas3are/Ax pocra Tesa (CKeleTa) M Ha MU3MEHEHMAX B
¢dusnonorny passuBaloiierocss mosra [81, 82, 121, 122].
9TO BCe, YTO HaM Y/AJI0Ch HAalITY B IUIaHe 00bACHEHMA.

Taxum obpasom, moppobHass TabaMLa M0 COOTHOLIIE-
HIAM B BO3PacTaxX KPBICHI M 9eTI0BEKa, KOTopyio B 2011-
2013 rr. [3, 76, 116] coBepIIeHHO CepPbE3HO PACHPOCTpa-
HIIM Ha MY>K4MH OT 18 mo 120 71eT, mocTpoeHa Ha ClI0Bax
Havama XX B., 4TO «Kpbica xuBeT B 30 pa3 ObICTpee».
Hamm coBpeMeHHMKM He CMOITIM, KaK y)e CKasaHo,
CYeCTDb 3a BO3PACT HadajIa «COLMATbHON 3PeIOCTI» MYX-
YMHBI 15 JIeT, ¥ IPOM3BOIbHO Ha3HAYM/IN COLMAIBHO IIPU-
emsieMble 18 jIeT, 9TO HEeCKONbKO MICKA3M/IO MPOCTENIIYIO
JIMHENHYI0 QYHKIINIO.

Ho ppyrue o6o61aoliie CBOAKIM 110 Ha3BaHHBIM CO-
OTHOLIEHMAM /ISt KPBIC, IOMMMO IIPUBENEHHBIX TPeX, HaM

24 Pabora [84] mocssuena Meramopdosam B cumdusax m106Ko-
BOJI KOCTM CTapbIX KpbIC. 30-KpaTHOE COOTHOIIEHNE BO3PAcTa KPBICHI
U 4esoBeKa MPUBEIEHO B 9TOM MCTOYHMKE NPOCTO KaK (aKT, a He KaK
00DACHEHNE VIV COIIOCTaBIICHNE.

25 A MOXKeT, IIPEIJIOXKIII €T0 ellle paHee, B CBOell paboTe Ha Ty
TeMy OT 1906 . [81], KoTOpas HaM HeOCTYIIHA.
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He u3BecTHbI?®. Il09TOMY IIpefCTaB/ANOCh JIOTMYHBIM
[IPOBECTH COIOCTaB/IeHne nMmernlmxcs. Hamu 6sutn mo-
CTPOEHbI COOTBETCTBYIOLIVE KPUBBIE 3aBUCUMOCTH, XOTS,
KOHEYHO, II0OCTPOeHIE TPAGIKOB IPOCTENIINX TMHETHBIX
¢dyukiuit n3 coobujenns lemamsunn O.V., 2008 [115] u
U3 3apYOEKHBIX ICTOUHVKOB 3, 76, 116] siB1sieTCA IPOCTO
dbopmanusmom (puc. 4).

W3 puc. 4 cnepyer, uTo 1A cBOfKM U3 3amafgHiok B.JL,
1977 [113] mo npomucu us IloBoposHuiok B.B. u coasr.,
2011 [86], c omHOI CTOPOHBIL, ¥ 3apyOeXHOI pa3paboTKu
uns [3, 76, 116] ¢ IPpYyToy CTOPOHBI, HaOII0AI0TCA HEKOTO-
poie otmnuus (nopspka 10-20 %). B to >xe Bpems, s o1-
HOCHUTE/IbHO PAaHHUX BO3PACTOB (/L1 KPBICHL — 10 4 Mec),
OT/INYMSI MY OLIeHKaMIl YKPAaMHCKUX aBTOPOB [86, 113]
u TemamBumu O.J. [115] emte MeHblle (B IPaKTUYeCKOM
I/IaHe MO>KHO TOBOPUTH, BEPOSATHO, O COBIAJICHUN — CM.
puc. 4).

Kakoit u3 mpenctaBlneHHBIX (QYHKLUMII IepecyeTa
[I0/Ib30BATbCSI — HAa BBIOOP MCCIIEOBATENIsl, IIOCKONbKY
TBepAbIX 000CHOBaHUIT HurAe He BuiHO. Ha Ham B3rsap,
Ha4YMHAs OT BO3PACTa 3pe/OCTH (TO eCThb JyIst KPBICHI OT
6 Mec, a yesmoBeka — ot 18 ner [3, 76, 78, 98, 116]) neneco-
06pa3HO MOAXOAUTH ¢ POPMATbHBIX ITO3ULNIT ¥ UCIIOTIb-
30BaTh, BepOATHO, Ha1boIee IPUHATYIO B MIpe B TeUeHNe
CTONeTUs paspaboTKy, BOCIPON3BENEHHYIO B [3, 76, 116].
Cormacto ¢umocodpun ecTeCTBEHHOHAYYIHBIX U JpP. JVC-
uuH [130], «Her BOIIPOCA O TOM, YTO IIPENCTABIAET
co60i11 Teopust (M IPUPOABI, U KYIbTYPbI), HO €CTb, CKO-
pee, BOIIPOC O COITIACHM MEX/Y PasANIHbIMU HayIHBIMU
IpyINIaMy B OTHOIIEHWM TOTO, YTO K€ PACCMATPIUBAETCS B
KayecTBe KOMIIPOMICCHBIX (PaKTOB»27.

I[Tporie roBopsi, /iy BO3PACT KPbICHI CBBIIIE 6 MeC, TO
ISl IOJTyYeHVs aHAJIOTMYHOTO BO3PAcTa Ye/IoBeKa B FOJax
HaJ0 YMHOXXHUTb 3TO 3HadeHMe Ha 2,5, KaK 9TO IIPUHATO
«HAy4YHBIM CO00IIeCTBOM» ¢ Hayama XX B.

[l MeHbIIIETO e BO3pacTa CTOJb e Iiesiecoobpas-
HO 00paTUTHCS WK K YKPanHCKoiT paspaborke [86, 113],
U KOTOpOI Hamu Oblla BbIBefjeHa KBafipaTudHas QyHK-
LIMOHAJIbHASA 3aBUCUMOCTD, VN K IPOCTENIIelN TMHETHON
¢dyukiuy, npepnoxenHoi B lemamsumm O.J., 2008 [115]
(cm. puc. 4).

Ecim e ecTb HeOOXOmMMOCTD B KakK Obl Hambosee
TOYHOM IlepecyeTe, TO, BEPOATHO, MIMeeT CMBICI IIPOBO-
[UTH COIOCTABEHNs TOMBKO B PaMKaX TOTO MM MHO-
r0 BO3PAaCTHOTO IEPMOJAA, COIIACHO APOOHBIM CBOJKAM
u3 Quinn R., 2005 [77], BocipousBeneHHbIM B Sengupta
P, 2011, 2013 [3, 76] u B Andreollo N.A. et al., 2012 [78]
(cM. cTpoky 14 B Tabn. 4; martas cHusy). OfHaKo, Ha Hall
B3IISIJl, HET YBEPEHHOCTH, YTO B 9TOM JMIMEETCsI KaKO-TO
CMBICTL.

26 BepoATHO, /I KOHKPETHBIX OMOXMMMUYECKIX, aHATOMUYECKIX,
bU3MOIOrNYecKMX ¥ TTOBEAEHYECKIIX [IOKa3aTerell, a TAKKe MMEIOLINX
C HMMU JIe7I0 JUCLIMIIIVH, MOTYT OBITH CBOM, CHIeldIYHbIE CBOAKMU CO-
OTBETCTBUIT BO3PACTa KPBICHI 11 YeloBeKa. VI, HaBepHOe, BCe OHM MOTYT
OT/INYATbCA APYT OT Apyra. Ho 9T0 TONbKO Hallle IPe/iIIoIoKeHe; HaM
TAKOBbIE He M3BECTHBbL.

27 “There is no question about what the theory represents (either
nature or culture), but rather it is a question of negotiation between
different scientific groups with regard to what will be considered to
compromise facts’ [130].

CpaBHeHNE COOTHOLIEHNII, IIOJyYEHHBIX Ha OCHOBE
HpeICTaB/IeHHOl Ha puC. 4 KamMOPOBKY, C pe3y/ibTaTaMu
UCIIONIb30BAHMA «KAJIbKY/IATOPOB BO3pPacTa», IPUBEJEH-
HBIX Ha YIIOMIHABIINXCS QHITIO- VIV PYCCKOsI3BIYHBIX Web-
pecypcax, IpOoleMOHCTPUPOBAJIO, YTO MOC/IEAHNE UCTOYHN-
KJM IIPUMEHUTE/IbHO K CUTYALUU C KPBICOI — HETOYHBL. DTU
«KaJIbKY/IATOPBI» ¥ <KOHBEPTEPhI» (KaK CKazaHO, 6a3upyro-
IMIMecs: HeTIOHATHO Ha KaKVX IPMHIINIIAX) 3HAYNTETbHO 3a-
BBIIIAIOT 3HAYEHN JIA COOTBETCTBYIOIIMX BO3PACTOB YesIo-
BeKa. B gacTHOCTH, KpbIca BO3PAcTOM 3 rofja COOTBETCTBYET
TtaM He 90, a 100 rofaM >KM3HM 4Y€/IOBEKa, YTO HapyllIaeT
IIpMBeeHHbII Bblllle OCHOBOIO/araouuii npuHunn Henry
Herbert Donaldson ot 1906-1915 1. [81, 82].

4.4, Xomauok - uenosex

JlaHHBIE O COIOCTaB/IEHNM BO3PACTHBIX IIEPVOLOB
JKU3HM XOMSYKA M Ye/IOBEKa TAK)KE MOTYT OBITh MOJIE3-
HBIMU JJIs1 PACCMOTPEHHON B pasfene 1 9KCTpanomsnuu
BO3PACTHON PajjiOuyBCTBUTENIBHOCT OT j1abopaTop-
HBIX JKMBOTHBIX Ha 4YeJIOBEKA, IIOCKOJIbKY /s XOMSYKa
MMEIOTCA JOCTATOYHO IOMHbIe MccnegoBanmsa [33, 131].
Ho Hamu He 6bUT0 OOHApY)XeHO HMKAKMX BECOMBIX JIC-
TOYHMKOB, B KOTOPBIX COIIOCTABILINCH Obl BO3PACTHBIE
[epPMOBI XOMsTIKA ¥ 4YelloBeKa. Bce maHHbBIE 3TOrO popa
CBOJATCS K He pa3 HasbIBaBIIMMCA BBIIIE PYCCKO- 1 aH-
[JIOA3BIYHBIM «KaJIbKY/IATOpaM» on-line ajs BbrumcieHus
COOTBETCTBUA BOSpaCTOB CaMbIX pa3}'I]/I‘-IHI)IX JXMBOTHBIX N
yesroBeKa. B cBsI3M ¢ aTuM, HamMu OblIa ClIe/laHa IOIbITKA,
II0 AHAJIOTMNU C MOAXOAOM B pabote Quinn R., 2005 [77],
HO3/J/Hee Pa3BUTOM MHAMIICKMMM aBTopamu (Sengupta P.,
2011; 2013 [3, 76]; Dutta S., Sengupta P, 2016 [4]), BbIBe-
CTM COOCTBEHHYIO 3aBUCUMOCTD IYTE€M AUCKPETHOTO CO-
[IOCTABJIEHNS PEIIEPHBIX BO3PACTHBIX TEPUOJOB U BEX IS
XOMsYKA U YeT0BeKa. BBIACHUIOCH, OMHAKO, YTO IIOJIHbIE
[laHHbIE O BO3PACTHBIX IIEPUOLAX I MX TPAHNUIIAX IJIS 8CE20
JKI3HEHHOTO LIMK/Ia XOMAYKA He ONYO/IMKOBaHbI HY B OfI-
HOM 13 VICTOYHMKOB, KOTOPbIe HAM Y/a/IOCh MCCTIE{OBATD,
BK/IIOYasg 00'beMHbIe IPOQUIbHbIe MOHOTpaduy ¥ paboThI
KakK I10 1ab0paTOpHBIM )XMBOTHBIM (3amazHble [132-134]
M OTe€4YeCTBeHHbIe [2, 6]), TaK U 1O OMOIOTUM U COfepKa-
HUIO0 COOCTBEHHO XOMSYKOB B Ta0OPAaTOPHBIX YCTOBMAX
[135-137]. ITouTu HeT TaKUX JaHHBIX (VJIM YK€ OHY COMHMI-
Te/IbHbI) U B IIONY/IPHBIX PYKOBOACTBAX 110 COJEPIKAHIIO
3TUX XMBOTHBIX B JOMAIIHNX yCI0BMAX [138, 139].

Tem He MeHee, CKDUHVHT Pa3pO3HEHHBIX ICTOYHIKOB
BCe-TaKM IO3BOJIWI IONYYUTb OTHOCUTEIBHO MOJHYIO
KapTI/IHy A BOSpaCTHI)IX HepI/IO}IOB XOMAYKaA (HOHHTHO,
YTO, BC/IEAICTBIE HEU3MEPUMO HOJIBIIOro Yncia pabor, mo-
CBALEHHBIX TEM VJ/IM UHBIM MEIUKO-OMOMIOIMYECKUM WC-
CJ/IE[IOBAHUAM HA XOMSYKaX, COOpaHHble HAMM CBEIeHUs
MOYKHO JIOTIOIHATD W/ VI KOPPEKTUPOBATB).

CBopiHBIe pe3y/IbTaThl aHa/IN3a JAHHBIX U3 MyO/IMKa-
LUI1 IP€eCTaBIEHbI B TA0I. 6.

V3 Tabn. 6 ciemyer, 4TO HM JyIA ORHOTO Buja 1abo-
PATOPHBIX XOMSYKOB (BCETO K€ BUIOB ITUX JKMBOTHBIX,
BKJIIOYAs IeKOPaTUBHbIe, HecaTku (138, 139]) HeT exmHOI
cBoziky AaHHBIX. Hanbornee o6umpHast (HO Bce e He IONI-
Hasi) HO60pKa IOMYINIach /ISl CUPUIICKOTO (30/I0TUCTO-
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Tabnuya 6

ITokasarenu mus BO3paCTHBIX NI€PNOJOB JKMI3HEHHOI'O IINK/IAa na60paToprlx XOMAYKOB
10 JAHHBIM U3 Pa3HbIX ICTOYHNKOB

BospacrHoit mokasaTenn

Bup xomsuka

Bospacr
(nrama3oH Bo3pacTa), Mec

VicTounuk

(‘post-weaning’)

IpynHOe BcKapMIIVIBaHIEe JIKyHrapckumit 0-0,2 (0-7 cyT) Wolczuk K., Kobak J. 2014 [140]
JKyHrapckmit 0,2-0,7 (7-21 cyr) Wolczuk K., Kobak J. 2014 [140]
JxyHTrapcKmit 0,7-0,9 (21-28 cyT) Canadian Council on Animal Care, 1984 [135];
Orpem ot rpysn Hamster. Biology, Care, Diseases & Models. Wash-
ington University. 1991 [137]
JKyHrapckumit 0,8-0,9 (25-28 cyT) O’Hum, 2005 [138]*
ITocne orbema ot rpyan JKyHrapckmit 0,7-3,0 (21-90 cyT) Wolczuk K., Kobak J. 2014 [140]

ITpery6epTaTHBbII

Cupuitckuit (307I0THCTbIIT)

0,7 (21 cyT)

Romeo R.D. et al. 2003 [141]

ITperry6epTaTHBIIL, CpeHMIT
1 HO3[JHMII Ty6epTaTHbII

Cupuitckuit (30710THCTbIIT)

0,7; 1,1 m 1,6 (21, 35 m 49 cyT)

Zehr ].L. et al. 2006 [142]

ITy6epTaTHBIiT, CAMKI

Cupniickuii (3070TUCTBII)

1,0

Canadian Council on Animal Care, 1984 [135]

ITy6epraTHbIii (caMIbl 1
CaMKI1)

Bce Bujipt

1,4-1,8 (6-8 Hen)

Hamster. Biology, Care, Diseases & Models. Wash-
ington University, 1991 [137]

BosmokHOCTD Havyaa criapu- | Crpuitckuit (30/I0TUCTHIIT) 1,4 (6 nen) Canadian Council on Animal Care, 1984 [135]
BaHNA /151 CaMOK Kuraitcknit 2,5 (11 nepm) Canadian Council on Animal Care, 1984 [135]
ITonoBas 3pemocts (‘sexual Cupuitcknii (3omotuctsiit) | 2,8 (12 Hern) Laboratory Hamsters. Academic Press, 1987 [136]
maturity’)

Bspocrnbrit Cupuiickuii (30710TUCTBIIN) 1,9 (58 cyT) Romeo R.D. et al. 2003 [141]

Mornogas (‘young’) camka Cupuiickuii (3onotuctenit) | 3-6 Thorpe L.W., Connors T.J. 1975 [143]
Craperomias caMka Cupuitcknii (3ootuctoiit) | 14-20 Thorpe L.W., Connors T.J. 1975 [143]

Crapsii Cupuitcknii (3omoTuctsiir) | 18 Swanson L.J. et al. 1982 [144]**

HPOHOH)KI/ITGHI)HOCT]) JKU3HU

Cupuitcknit (3010TUCTBIIT)

Pasuple my6mukanum: 10-23
ayT6peJ:[HbIe yuHUM; 14-25
UHOpeNHble JIMHUY; B Cpel-
Hem 20-24

Laboratory Hamsters. Academic Press, 1987 [136]

JxyHrapckumit

o 36 mec (o 3 met)

3amanniok VLIT. u coast. 1983 [2]

Bce Bujibt

B cpegnem 24 mec (2 rogpa);
MakcuMyM 36 mec (3 roma)

Hamster. Biology, Care, Diseases & Models. Wash-
ington University, 1991 [137]

IIpumevanne:

* icrounuk [138] — He Hay4HBIL. DTO IIepeBOJ KPATKOTO, IIOMY/IAPHOrO B MIPE aHITIOA3BIYHOTO PYKOBOJICTBA IO COJEP>KaHUI0 XOMAYKOB B JI0-

MallHNX yC/IOBUAX.

** CormacHo [144], Macca Tena U CpeiHssl Macca CEMEHHUKOB CHPUIICKOTO XOMsIUKa He M3MEHSIOTCS B Iepuof ot 12 o 24 Mec.

Tabnuua 7

0606IIICHHI)IC NNTEpAaTypHbIE JAHHDIC 10 BO3PACTHDIM NNOKA3ATENAM IINKI/IA JKU3HU XOMAYKOB B COITOCTABICHNMN C
mapamMeTpaMm )KU3HN Y€T0OBEKa

BospacTHoi! Iepuox BospacT xoMs4Ka, Mec Bospact 4yenmoBeka, et
Poxxnenne 0 0
OTbeM OT Ipyau 0,7 (21 pgenb [135, 137]) 0,5 [3, 100]
ITyGepraTHBbIit (CAaMIIBI M CAMKI) 1,6 (cpenHee ot 6-8 Hep [137]) 11,5 [4]
ConnanpHo-momoBas 3penocts (‘sexual maturity’ | 2,8 (12 mey [136]) 20 [4]
(4D
Hawao crapeHns, caMmKu 14 [143] 51 [3, 108]
Craporit 18 [144] 67 (B3sTO CpepiHee OT 60—74 71eT [yIs IIOXKUJIOTO BO3pacTa
o craugapram BO3 [145]
CpepHsA IPOJO/DKUTENBHOCTD KU3HYI 24 (136, 137] 80 [4]*
MakcumasbHast IPOJO/DKUTENBHOCTD SKU3HU 36 (2, 137] 100 [146]**

IIpumevanne:

* B pabore [4], e nmpuHsATa TaKask BBICOKAS CPEHIS POJO/DKUTEIbHOCTD JKU3HY JI/IA YENI0OBEKA, PACCMATPUBAIOTCS JAHHbIE KaK [/ Pa3BUTBIX, TAK
U [/ pa3BUBAIOLIMXCSA U IPOYMX CTPaH. BepoATHO, clefyeT uMeTh B BUY B TOM UMCIIe, YTO )KMBOTHbIE B 1TabopaTOpuyt MMeI0T Hanbornee 6aro-
[PUATHBIE YCTIOBYSA, KOTOPbIE [IPOJJIEBAIOT XXM3HB (Cp. K 9TOMY IIPMBEJIEHHbIE BbIIIE JAHHbIE O IPOILO/DKITENBHOCTI SKU3HM CEPOIT KPBICHI B JUKOI1
npupoge — He 6oree 1 roga [76], n B mabopatopun — IOPOIL 5O 3HAYNUTEIBHO 6oree yeM 3 et [117]).

** B mommy/sIysix JTiofieit IpOgo/DKUTEIbHOCTD XXU3H! 95 % MHAMBIILYYMOB (MM MEHbIIe st GO/BIIMHCTBA CTPAH) He IIpeBblinaeT 3HadeHs 100
et [146]. Cm. Taxoke 06CyxK/eHIe 3TOro Bompoca B [147]).

ro) XOMSYKa U [yIf IKYHrapckoro xomsdkaZs. IToatomy
VISl DaIbHEMIINX OLEHOK HaMM Opajuch B pacueT oObe-

28 CormacHo McTOYHMKY OT 1991 1. [137], B 90 % OmBITOB € XO-

OVTHEHHBbIC TaHHbIC /I XOMAYKOB «KaK TAKOBBIX», TO €CTh
O BCEX na60paT0pr1x BUOOB B II€JIOM. Vi3BrneyeHHbIE

u3 1abn. 6 cymmupoBaHHble (MU ke Hambormee o6uIe)

MAYKaAMM UCIIONIb3yeTCA CUPUIICKMIL; Ha BTOPOM MeCTe — KUTaCKMii

XOMAYOK.
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Bo3pacT yenosekKa, net

L e e e e e e
100 T T I !

90
80
70
60
50
40
30
20
10

TTTTTTTTT

I R N R AT N A

0 7 ST T P Y T T N 7 A G N Y T 0 7 Y N T Y O T N N 7 A Y e OO Y N O 2% 6 O

5 10 15 20 25 30 35 40
Bo3pact xomauyka, mec

o

Puc. 5. Kamu6poBouHblit rpaduK Ay OLeHKY COOTHOIIEHWI
BO3PACTOB XOM:AUKa 1 YenoBeKa. [IocTpoeHo 1o JaHHBIM 13
Pas3IMYHBIX UCTOYHMKOB (Tab1. 6 1 7). [IByxdasHas kpusas;
GbYHKIMY TOCTPOGHNS: IEPHOT OT POXK[IEHMA O IIOMTOBOIA
3penocty (2,8 Mec — XoMA4OK; 20 JIeT — yenoBek): y = 3,860x —
1,240x2; r = 0,997; p = 0,024; oT mepuopa MONIOBOIL 3PENOCTH IO
cMepTn: y = 4,546x — 0,049x% r = 0,990; p < 0,001

MAYKOB, B COIIOCTABIEHMN C ITOKa3aTe/IAMM /I 9eIOBEKa,
[pUBENIEHBI B Ta0I. 7.

COOTHOIIEHNE ISl BCETO KM3HEHHOTO IIMK/Ia XOM4-
Ka ¥ 4e/0BeKa HAVWIy4IyM 0OpasoM OIMCHIBANIOCH Crie-
myoieit popmyoit (3mech U manee: X — BO3PACT XOMSU-
Ka, MEC; J — BO3PACT Y€/IOBEKA, JIET):

y=4,557x - 0,059x% r = 0,998; p < 0,001. (1)

OpHaKoO Bech MEPUOJ XXKU3HM OTYET/IMBO JIE/IUIICS Ha
nBe (asbl.

[l HavambHOI (a3bl, OT POXKAEHMs SO MOMEHTA I10-
JI0BOII 3permocTy (Kak ObI COLMANbHOI BO3MOXHOCTH pe-
Q/IbHO YYacTBOBATH B CrapuBaHum [136]), To ecTb 10 BO3-
pacra 2,8 Mec y xoMs4Ka (CM. Tabs1. 7), COOTBETCTBYIOIAs
dhopMya uMeeT CIefyIOUINIT BUJ:

y =3,860x — 1,240x% r = 0,997; p = 0,024. (2)

3aBUCUMOCTD [y TI€pUOfa >KU3HU OT YKa3aHHOI
«IaTbl» 3PEIOCTU [0 CMEPTH HaMIy4mmm o6pasoM omm-
CBIBAaeTCA YK€ MHBIM ypaBHEHMEM:

y =4,546x - 0,049x% r = 0,990; p < 0,001. (3)

Tpu npusenenHsle (GOPMYIBI, C PasHON CTeNEHBIO
TOYHOCTM, MOTYT CIY)KUTb B KadeCTBe PACYETHBIX «Ta-
Oe/IbHBIX» YpaBHEHMII [JISI OLIEHKM COOTBETCTBYIOLIETO
BO3pacTa XOMSIYKOB B TepMMHAX BO3pacTa denoBeka. [1pu
3TOM BBIKJIAJKM ONMPAIOTCS Ha BECOMble HAy4YHbIE JIaH-
Hble, ONYO/IMKOBaHHBIE B OO/IBIINMHCTBE CTy4YaeB B pyH/a-
MEHTa/IbHBIX 3aPYOeXXHBIX MOHOTPAMAX U PYKOBOACTBAX
(cm. Tabm. 6 u 7).

Ha puc. 5 mpejcraBiieHa COOTBETCTBYOILAst Kamnubpo-
BOYHAsI KPUBAsl, KOTOpas SIB/SETCS CYMMUPYIOLE It
ABYX KPI/IBI)IX, HOCTPOCHHI:IX A HepI/IOHOBI HepBbIﬁ - OT
POXKIEHMA U IO COLMaIbHO-II0/I0BOI 3penocti (popmyma
(2)), BTopoit — ganee fo cmeptu (popmyna (3)).

B 1ie/om, fyist TpyObIX MPUKUOK MOXKHO ITO/Tb30BaTh-
csl, KaK cKasaHo, Takxke ¢opmyrnoit (1), oTpaxaromieit

Bospact yenoseka, net
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1.y = 8,399x — 0,236x2; r = 0,863; p = 0,04
2.y =4,557x-0,059x2; r = 0,998; p < 0,001
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Puc. 6. ComocraByieHne BO3pacTOB XOMAYKA I Ye/IOBEKA.
TToctpoeno: I — no ganubM Web-pecypca (‘Age Converter’)
[148] (TOMDBKO 1A MIITIOCTpPALINY; MCIIONb30BAHME JI HAYYHBIX
1je/1ell HeKOPPEKTHO); 2 — IO JAHHBIM 13 Pa3/MYHbIX BECOMbIX
nctouHnKoB (Tabm. 6 n 7). [Togpo6HOCTH B TeKcTe

3aBMCHMMOCTD J/I1 BCETO >KM3HEHHOTO IMK/Ia XOMSIYKA.
B sToMm miaHe mpefcTaBifeT MHTEpeC CPaBHEHME IONY-
YeHHOJI HaMM KPUBOII C OIyONMKOBAaHHBIMU B VIHTepHeTe
«KQJIBKY/IATOpaMM» II0 pacyeTy COOTHOIIEHWUII BO3pac-
TOB YejlOBeKa M >KMBOTHBIX. DbIna, KaK WM I MBIIIEN
(cm. mopmpaspen 4.2), BeiOpaHa mepBast (yMan, IpM IIOWC-
Ke B Ipyroe BpeMs, OffHa V3 IIEePBbIX) COOTBETCTBYIOIAs
ccpuika B Google (‘Age Converter, HO yoke IpUMEHNUTENHLHO
K XoMs1uKy [148]). ITo mpuBeneHHBIM B «KaJIbKY/IATOpE»
3HAYEHNSM JUISI XOMSUKA (IMCKpeTHbIe BO3PACTHBIE TIPO-
MEXYTKM, Ha4MHast OT 1 1 10 36 Mec) ObUIN OLleHEeHbI TaM
»Ke COOTBETCTBYIOLYE IOKA3aTeNN i/l BO3pacTa YemoBeKa
(HAaIIOMHMM, YTO HUKAaKUX CCBIIOK Ha METONMKI WJIM JC-
TOYHUKI B ITOR0OHBIX Web-pecypcax Ha aHIIMIICKOM MU
PYCCKOM sI3BIKE HET, 3a OFHUM MCKIIIOYeHNeM IJIs co0aK;
CM. HIDKE).

ITony4yeHuble cooTHOLIEHNsI, B3siTble ¢ Web-pecypca,

HaumyqymmuM — 06pasoM  OMMCHIBANUCh  CIEAYIOMUM
ypaBHEHMEM:
¥y =8399x - 0,236x% r = 0,863; p = 0,04. (4)

Ha puc. 6 rpaduyecku orpakeHa Ha3BaHHasl 3aBUCH-
MOCTD, CpaBHI/ITeHbHO C BbIBe,IIeHHOIZ HaMMI BBbIIII€ HAa OC-
HOBaHMY HAaYYHBIX ICTOYHUKOB KpuBoIii (110 popmyie (1))
IUIS1 BCETO >KU3HEHHOTO IIMKJIa XOMSYKa U YeJTOBEKa.

V3 puc. 6 BUIHO, 4TO [J1s1 OCHOBHO 4aCTU >KM3HEHHO-
To IIUKJ/Ia XOMsTuKa (1o 12-15 Mec, 4TO COCTaBIIsIEeT MOPSA-
Ka 46-55 y1eT [i/1s1 4e/I0BeKa; CM. PUC. 5 U 6) HEIIOHATHO Ha
yeM OCHOBaHHBINI Web-kanbKyatop [148] 3aBbiinaer co-
OTBETCTBYIOLIE 3HAYEHNE BO3pacTa delioBeKa (IIpy cpas-
HUTENbHOM pacdete 110 ¢popmynam 1 u 4 — Ha 20-40 %).
XOoTA 71 IepUofOB CTAPOCTH U APAXIOCTY MOTyYeHHAs
HaMU KpMBas U KpUBasd, BbIIIOTHEHHAs HA OCHOBE JaHHBIX
u3 Web-ucrounnka [148], coBnagaror ny4iue (cM. puc. 6).
Ho nccnenosanms Ha mpecTapesblX >KMBOTHBIX IIPOBOJAT-
Cs1 B BECbMa OTPAaHIMYEHHBIX PaMKax.
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Tabnuya 8
CooTHollleH1e BO3pacToB cobakm Mmaccoit 0-20 Kr
M 4enoBeKa o JanabiM Rehm M., 2007 [151]
(uutnposBaHno mo [149, 150])

Bospacr cobaku, et BospacT yenoBeka, 1eT
0 0
1 7
2 13
3 20
4 26
5 33
6 40
7 44
8 48
9 52
10 56
11 60
12 64
13 68
14 72
15 76
16 80
17 84
18 88
19 92
20 96
21 100
22 104
23 108
24 112
25 116
Bospact yenoseka, net
R I N ‘
[ | y=6,267x-0,07x% r=1,0; p < 0,001 |
100
-1
80 a
. 4
60
57
40 7
20
rH
0

0O 2 4 6 8 10 12 14 16 18 20 22 24 26

Bospact cobaku, mec

Puc. 7. KamnOpoBo4uHblIit TpadmK A/t OLEHKY COOTHOIIEHWIT
BO3PACTOB COOAKN U YemoBeKa. [I0CTpoeHo 110 JaHHBIM 13
aHrnoA3bIYHbIX Web-ncrounnkos ([149, 150] u npyrue), B
KOTOPBIX MIMeETCsI CChUIKa Ha padoty Rehm M., 2007 [151]

4.5. Cobarxa - uenosex

Ilis cobak, 4TO yXKe OTMEYanoch B paserne 1, Takxke
UMeeTCs PsAf, JAHHBIX O BO3PACTHOI PafMOYyBCTBUTEIb-
HOCTH [32, 34, 42], M09TOMY BaXKHOCTD MH(MOPMALINH O CO-
OTHOIIIEHNM BO3PACTOB COOAKY U Ye/I0BeKa TAK)Ke BIIOHE
MIOHSTHA.

Ho, kak 1 B cly4ae ¢ XOMAYKaMM, HAyYHBIX WM IPO-
CTO JJOCTOBEPHBIX U BECOMBIX, XOTs Obl 110 (GOpPManbHBIM
IpU3HAKAM, UCTOYHMKOB, B KOTOPBIX IPUBOAUINACH OBI
COOTHOLIEHMA MeX/y BO3pacTOM COOaKM U 4eloBeKa,
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HaliJIeHO MIPAKTUYeCK) He OBII0. 3a UCKITI0OYEeHVEM OffHOI
paboTeI, KoTOpasi 1 ObLIA UCIIONb30BaHAZ,

Ha psAge aHITIOA3BIYHBIX CAiiTOB, IOCBAIIEHHBIX CITy-
KeOHOMY WM JOMAaIlHeMy COOAaKOBOACTBY, IIpMBeJeHa
Tab/IMIla COOTHOIIEHNIT Bo3pacTa co6aK pasHOi Macchr??
BO3pacTy 4yenoBeka (k nmpumepy, B Web-ncrounnkax [149,
150]). VMimeetcst ccpuika Ha padory Rehm M., 2007, omy-
OnuKoBaHHyI0 B XypHane ‘Veterinary Economics’ [151].
PubMed mnongo6Hble MCTOYHMKM He OXBarbliBaeT. Hamra
npoBepka 110 CeTy II0Ka3asa, YT0o TaKOM XKypHaJI IefICTBU-
TE/IbHO €CTb, U YKa3aHHasl CTaThs B HeM Obl1a OIy06/mKo-
BaHa (‘Article Index’ [152]).

Cama pabora [151] HeTOCTYIIHA, TO3TOMY COOTHOLIIE-
HUS BO3PACTOB st co6ak maccoit o 20 Kr (0ObIYHO mC-
HOJIb3YeMbIX B 9KCIIEPMMEHTE) U Ye/I0BeKa ObIIN B3STHI U3
Web-ncrounnkos [149, 150] (Ta6s1. 8).

[IpuBenennass B [149-151] 3aBUCUMOCTD, COTJIACHO
HAIMM BBIKJIaJKaM, HauIydIiinM o6pa3oM OIMChIBAETCS
ypaBHeHUeM:

¥y =6,267x - 0,07x% r = 1,0; p < 0,001,

IHe ¥ M X — BO3PacT dYeloBeKa U COOaKm, JIeT.
CooTBeTCTBYOIAsA KaaMOpOBOYHAs KPUBas IIpecTaBiie-
Ha Ha puc. 7.

HpOBepI/ITb BI)IBe)IeHHyIO 3aBUICUMOCTDb HyTeM cpaB-
HeHNsA [AHHBIX O KOHKPETHBIX BO3PACTHBIX TI'PaHMIAX
(bu3nMoNOrnYecKux mepruofoB cobakm 1 yeoBexa (1o aHa-
JIOTUM C HAIIMM MCCIEeNOBAaHMEM I XOMAYKOB; CM. IIpe-
ABIAYLINI TOpasfen) He YAaIoCh 110 ABYM IIPUYMHAM.
Bo-mepBhIX, HOMCK JJAaHHBIX i1 COOAKM KaK BUMA, BHOBb
IIPOJIEMOHCTPUPOBAJI HEMTOJTHOTY HaJleXKHBIX MCTOYHUKOB
(ne 6pUTO MHGDOPMALNH /TSI BCETO >KM3HEHHOTO IMKIIA),
U, BO-BTOPBIX, B Te€X C/Iy4asx, KOria MHpOpMaLs Bce xe
MIMeJIach, TPAHMIIBI COOTBETCTBYIOIIMX [MAIla30HOB OKa-
3bIBA/IMCh CAMIIKOM IIMpokyuMu. K mpumepy, B Tematnde-
CKOI1 I71aBe u3 3apy6exxHoit MoHorpaguu 2011 r. o mepma-
TPUM MAJIBIX )KMBOTHBIX, JI/I1 IEPUOJA OTTyIeHNA IL[eHKOB
OT MOJIOYHOTO KOPMJIEHMs CKa3aHO ciemyiomee [153]:
«XO0TA OTIy4eHMe MOXKET IPOUCXONUTh B BO3pacTe OT 4
1o 6 Heflenb, ITOTO He CIEAYET Aenarb fo 7,5-8 Hepnenb, a
JIydllle — He paHblile, 4eM depe3 10 Hemenb»3l. OnpenennTsb
3ech 6oJIee WV MeHee TOYHYI0 TPaHNIY 3aTPY/FHUTENTBHO
(paBHO Kak M JyIs Hadajaa IybepTaTHOro Hepuoja u Ip.,
COIVIACHO YKa3aHHOMY UCTOYHUKY [153]).

5. 3aknmiouenme

JlaHHBIE O COOTHOLIEHM) BO3PACTHBIX IIEPVIOLOB
($usnomornyecknx, IMCUXONOTMYECKNX, COLMATbHBIX U
Ip. BO3PAacTOB) TaOOPATOPHBIX JKMBOTHBIX U YeTOBeKa

29 To ecTb, HaM He IIPUIIIOCH, KaK B CTydae ¢ XOMAYKAMM, MCKaTh
JaHHbIE I OTAENIbHBIX BO3PACTHBIX IIEPMOLIOB Yy COOAK M 3aTeM
COIIOCTAB/IATD MX C BO3PACTOM aHAJIOTMYHBIX IIEPUOJIOB [I/IA YeTOBEKa,
a TOTOM BBIBOJUTH MCKOMbIe (HOPMYTY M KPUBYIO, XOTS MOAOGHOE
MCCTIeIOBaHNMe IIPU HeOOXOMMMOCTH KaXK/[blil MOXKET IPOBECTH CaM.

30 0-20 k1, 20-80 k1, 80-90 KT 1 cBbImIe 90 Kr [149]. Vimu: 1-20 Kty
20-50 k1, 50-90 kr 1 cBbize 90 xr [150].

31Although weaning may occur from 4 to 6 weeks of age, a puppy
should never be adopted before 7.5 to 8 weeks of age and best not before
10 weeks of age’ [153].
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Paguyanuonnas 6uonorns

Ba)XHBI JI/IsI MHOTMX 00/1acTeil 9KCIEePUMEHTAIbHBIX Me-
IMKO-OMONIOTMYeCKNX AVCUMUIUINH, OT Pafgnob6Momornm u
paauaIMoHHOM 6e30macHOCTY (B acleKTe eCTeCTBEHHOI
U MOAMGUIIVPOBAHHON BO3PACTHON PAfMOYYBCTBUTEIb-
HOCTH), 0 BOIPOCOB IUTAHMUsI, TOKCUKOIOTUY, IIOBefe-
HYSL, TIcuxosoruy u np. Hacrosimas my6mmKars cunyxur
HeKuM (parMeHTOM-TIpeamMbyIoit s 6omee 06IIPHOTO
CUHTETUYECKOTO MCCIENOBAaHNsI [JAHHBIX O BO3PACTHOI
PagMOYyBCTBUTEIBHOCTY JKUBOTHBIX NPUMEHUTENBHO K
SKCTPATIOJIILINY BBISB/IEHHBIX 3aKOHOMEPHOCTEI Ha Ye/To-
BeKa, OfIHAKO, IIOHATHO, €€ Pe3y/lIbTaTbl MOIYT UCIIONb30-
BaTbCs TOPA3/o LINpe.

[lenbio mpepcTaBlIeHHON PabOThHI ABJSUIOCH BbIBEZie-
HUe HeKUX CTaH[JapTHBIX, «TabenbHBIX» (HOpMyI M Io-
CTpOeHNUe KamMOPOBOUHBIX KPUBBIX, OTPAXKAIOINX COOT-
HOIIIEHVI€ BO3PACTHBIX MEPVOMIOB KMBOTHBIX B TePMIHAX
BO3pacTa 4eloBeKa. BbUIM MpoaHaaM3MPOBaHBI JaHHbIE
Wist 1abOpPATOPHBIX >KMBOTHBIX, Ui KOTOPBIX MMEKTCS
COOTBETCTBYIOLME VICCTIENOBAHNS BO3PACTHON PagliodyB-
cTBUTENBHOCTH. He yAuBNUTENbHO, YTO TaKOBBIMM OKasa-
JIMCh HaMbOIee PaCIpOCTPAaHEHHbIE SKCIIEPYMEHTATbHBIE
00'BEKTBI — MBIIIY, KPBICHI, XOMSYKY 1 cobaku. VmeroTcs
ellje OT/e/IbHbIE Pa3pO3HEHHbIE CBEIEHSI O MTOIBITKAX 13-
YYUTb BO3PACTHYIO PagOYyBCTBUTEIBHOCTD M HAa MHBIX
>KUBOTHBIX (Kponuku (cM. B [18]), Mmopckue cBunkm [40],
sarasaTa [154], xoposs! (cm. B [30]) u upmisaTa [155]). Ho
HO/Ty4YeHHble TaHHbIE /IS YKa3aHHBIX BULOB MO0 HEIoN-
HBI U He TIPE[ICTABAITC 3aKOHUYEHHBIMI B IIaHE MTOKa-
3aresielt 061Iell pafouyBCTBUTEIBHOCTH, MO0 (Kak Ayt
LBITUIAT, SITHAT ¥ KOPOB), BPSAT /I UMEIOT HETIOCPENCTBEH-
HO€ OTHOLIEHME K PAINMALIOHHO 6€30IacCHOCTIL.

B mpepcraBIeHHOM WCCIE[OBaHMM IIyTeM aHaIn3a
OITyO/IMKOBaHHBIX JAaHHBIX KaK HPsAMOro32, Tak ¥ KOCBEH-
HOro>3 xapakrepa HaMu ObIIV BBIBEJEHBI «CTAHIAPTHBIE»
dopMy/Ibl U TIONy4deHbI «Tabe/lbHbIe» KalnOpOBOYHbBIE
KPI/IB])IC, IIO3BOJIAOIINE COIIOCTABUTDH BOSpaCT Mblmeﬁ,
KPBIC, XOMSTYKOB U COOAK C BO3pacToM ueioBeka. Bee nmc-
[0/1b30BAaHHbIE VICTOUYHVKI 1 [JaHHbIE SB/S/IMCH HAYYHbI-
MU U HOCUIU BIIOJIHE JOCTOBEPHBIIT, BECOMBIII XapaKTep.
[TapannesbHO BBIACHUIOCH, YTO MHOXKECTBO HaXOISIINX-
Cs1 B @HIVIO- M PYCCKOSI3BIYHOM VIHTepHeTe Oe3bIMSHHBIX
«KaJIbKY/IITOPOB», SIKOOBI MO3BOJISIOIINX II€PEBOJUTD
BO3PACT IPAKTUYECKN TH0O0r0 KMBOTHOTO (OT MBI [O
KEHTYpPY ¥ CJIOHA) B BO3PACT YeT0BEKa, JAIOT IIPI CPABHI-
Te/IbHDIX OL|eHKAX C [O/TY4eHHBIM) HaMI 3aBUCUMOCTSIMNU
He COBIIafIalolye Pe3y/IbTaThbl (KaK 9TO 0Ka3anoch Ha IpU-
Mepe MBI, KPBICHI ¥ XOMSIYKa, PasHULA B TY VIM VHYIO
cTopoHy pmocturaer 20-60 % Iy pasHBIX BO3PAcCTOB).
Hajo oTMeTuTh TaKXe, YTO MOTH30BATHCA ITUMM UCTOY-
HUKaMIl B Hay4YHbIX LIe/IX OBUIO HEb3sl allpMoOpy HU O
CYOBEKTUBHBIM (HET CChIIOK Ha KOHKPETHbIE METOAMKI),
HY 110 OOBEKTUBHBIM (HET YBEpEHHOCTU B KOPPEKTHOCTH
PAacYeTOB) IPUIMHAM.

32 To ecTh U3 paboT, B KOTOPBIX HEMOCPENCTBEHHO COIOCTABIIA-
JIVICh BO3PACTHBIE IIEPIOBI TOTO VI IHOTO Ta60PAaTOPHOLO XXIBOTHO-
ro u yenoBeka [3, 4, 75-81, 86, 114-116, 151].

33 To ecTb JAHHBIX O 3HAYEHNJ TOTO VIV IHOTO BO3PACTHOTO ITe-
pUOJia WM TPaHNIIBI LA XKMBOTHOTO, YTO IaBajI0 BO3MOXXHOCTD COIIO-
CTaBUTb €0 C AHATIOTMYHBIM [TaPAMETPOM >KI3HN IeI0BEKa.

MoO>XHO mOJIarath, 4TO IIOTy4Y€HHbIe B HACTOAIEN pa-
60Te faHHbIE 3aMOMHSIIOT NMEBIINeCs HaydHbIe IIPOOEIDL.
BaKHBIM SABJIAETCS TAKKe TO, YTO HAKOIUIEHHBIE K HACTO-
sAlleMY BpeMeH! TaHHBbIe 1 paspaboTaHHbIe COOTBETCTBY-
IOLL[YIe TTOXOJbI ObIIN Pa30OpaHBI 37jeCh BeCbMa IOfpOOHO
(cyns o Bcemy, ecu 6parh 4UC/IO BUAOB, — BIIEPBbIE, 1 HE
TOZIBKO B PYCCKOSI3BIYHOI NMuTeparype). B pesymbrare Ha
UX OCHOBE 3aMHTEPEeCOBAHHBII MCCIIEiOBATENb MOMyYaeT
BO3MOXXHOCTDH BBIBECTU CO6CTB€HHbIe COOTHOIIECHMA IO/1A
BO3pacTa MHOTO, He PACCMOTPEHHOTO HaMI, )XUBOTHOTO 1
JeJIoBeKa.
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Abstract

Purpose: Survey-synthetic study of published scientific data on the relationship between the ages of the most used laboratory
animals (mice, rats, hamsters and dogs) and humans to obtain the corresponding formula dependencies and calibration curves.
Basis: The work is a preamble for a more extensive analysis of data on the age-related radiosensitivity of animals as applied

to the extrapolation of the revealed patterns to humans. The presented introductory review of the history of research in this field
showed that the main works were carried out in the 1950s — 1960s, and, much less, in the 1970s, and the results, apparently, produced
almost nothing for practical radiation medicine and radiation safety. Investigations of the relationship between the age and the
radiosensitivity for the human which were exposed to total irradiation in significant doses were practically not found although such
data are important because of the permanent threat of nuclear incidents and terrorism. In this regard, the quantitative transfer of
the corresponding dependencies, identified for various species of animals, on the situation with acute human radiation syndrome
continues to be relevant. In its entirety, according to our analysis of sources it has not been carried out until now, including the
documents of UNSCEAR, ICRP, WHO, and others.

Material and methods: Data on physiological age periods and their boundaries for animals and humans, published in reliable
scientific sources, were used for calculations and general analysis. Based on the extracted values (from tables and one chart of
originals), using the IBM SPSS and Statistica programs, a formula was derived for the ‘standard’ dependencies on ‘age of the animal -
age of the human’ and a corresponding calibration schedule was constructed. Both direct and indirect data were used. In the first case
(mice, rats, dogs) we used the data for direct comparison of the age periods of animals and humans and in the second (mice, rats,
hamsters) we used the quantitative information about a particular age period for an animal. It allowed us to conduct own comparison
of such data with a similar period of human life.

Results: ‘Standard’ formulas were derived and ‘standard’ calibration curves were obtained, which made it possible to compare the
age of mice, rats, hamsters and dogs with human age. In parallel, it turned out that many of the so-called ‘calculators’ in the English
and Russian-language Internet, which can translate the age of almost any animal into human age (according to the statements of their
developers), give the mistakes at comparative estimates with the observed dependencies on the basis of scientific data (difference up
to 20-60 %).

Conclusions: The obtained data fill the existing scientific gaps, creating the prerequisites for both comparison of the parameters of
the age-related radiosensitivity of laboratory animals and humans (important for radiation safety) and for use in other experimental
areas of biomedical disciplines. On the basis of detailed approaches to the problem considered in the paper, it is possible to derive
similar relationships for the age of any other animal and human.

Key words: relationship age of animal - age of human, mice, rat, hamster, dog, age-dependent radiosensitivity

REFERENCES

1. Lane-Peter W. Provision of Laboratory Animals for Research: a
Practical Guide. Amsterdam; New York: Elsevier Pub. Co. 1961.
147 p. (Translated in Russian: Moscow, Meditsina, 1964. 194 p.)

2. Zapadnuk IP, Zapadnuk VI, Zakharia EA, Zapadnuk BV. The
Laboratory animals. Breeding, keeping, use in the experiment.
3rd ed. - Kiev: Vishcha school. Head Publishing, 1983. 383 p. (In

Russ.)

3. Sengupta P. The laboratory rat: relating its age with human’s. Int J
Prev Med. 2013;4(6):624-630.

4. Dutta S, Sengupta P. Men and mice: relating their ages. Life Sci.
2016;152:244-248. DOI: 10.1016/.1f5.2015.10.025.

5. Laboratory rats. In: Site ‘Canadian Council on Animal Care in
science. Guide to the Care and Use of Experimental Animals,

23



Radiation Biology

MennipHcKast pagyuororyis ¥ pagualionHas 6esomacHocTb. 2018. Tom 63. Ne 1

Volume 2. 1984. Available at: http://www.ccac.ca/Documents/
Standards/Guidelines/Vol2/rats.pdf (Accessed 26.06.2017).

6. Astashkin EI, Achykasov EE, Aphonin KV, Berzin IA, Beskova
TB, Bolotskikh LA, et al. (38 authors) Guide to laboratory
animals and alternative models in biomedical technology. Ed.
by NN Karkishchenko and SV. Grachev. Moscow, 2010. 343
p. Available at: http://www.scbmt.ru/mag/rukovodstvo.pdf.
(Accessed 26.10.2017.) (In Russ.)

7. Yarmonenko SP, Wainson AA. Radiobiology of Humans and
Animals. - Moscow, Visshaya Shkola, 2004. 549 p. (In Russ.)

8. Radiation Medicine. Ed. by LA Il'yin. In four volumes. Volume 1.
Theoretical Foundations of Radiation Medicine. - Moscow: Izd.
AT, 2004. 992 p. (In Russ.)

9. Williams JP, Brown Stephen L, Georges GE. Animal models for
medical countermeasures to radiation exposure. Radiat Res.
2010;173(4):557-578. DOI: 10.1667/RR1880.1.

10. Chua HL, Plett PA, Sampson CH, Joshi M, Tabbey R, Katz BP,
et al. (8 authors) Long-term hematopoietic stem cell damage
in a murine model of the hematopoietic syndrome of the acute
radiation syndrome // Health Phys. 2012. V. 103. Ne 4. P. 356-
366. DOI: 10.1097/HP.0b013e3182666d6f.

11. Unthank JL, Miller SJ, Quickery AK, Ferguson EL, Wang M,
Sampson CH, et al. (18 authors) Delayed effects of acute radiation
exposure in a murine model of the H-ARS: multiple-organ
injury consequent to <10 Gy total body irradiation. Health Phys.
2015;109(5):511-521. DOI: 10.1097/HP.0000000000000357.

12. TARC International Agency for Research on Cancer. IARC
monographs on the evaluation of carcinogenic risks to humans.
Preamble. Lyon, France, 2006. - 27 pp.

13. Crump KS, Duport P, Jiang H, Shilnikova NS, Krewski D,
Zielinski JM. A meta-analysis of evidence for hormesis in
animal radiation carcinogenesis, including a discussion of
potential pitfalls in statistical analyses to detect hormesis. J
Toxicol Environ Health B Crit Rev. 2012;15(3):210-231. DOI:
10.1080/10937404.2012.659140.

14. Clifton DK, Bremner WJ. The effect of testicular x-irradiation
on spermatogenesis in man. A comparison with the mouse. J
Androl. 1983;4(6):387-392.

15. ICRP Publication 118. ICRP Statement on tissue reactions and
early and late effects of radiation in normal tissues and organs
— threshold doses for tissue reactions in a radiation protection
context // Ann. ICRP. 2012. V. 41. Ne 1/2. 325 p.

16. UNSCEAR 2006. Report to the General Assembly, with Scientific
Annexes. Annex A. Epidemiological studies of radiation and
cancer. United Nations. - New York, 2008. P. 17-322.

17. UNSCEAR 2001. Report to the General Assembly, with
Scientific Annexes. Annex Hereditary effects of radiation.
United Nations. — New York, 2001. P. 5-160.

18. Shparo LA, Fokina TV, Mirimova TD, Rassadina ZA, Melgunova
TM, Moskacheva KA. The Features of the Reaction of a Growing
Organism to the Action of Ionizing Radiation. - Moscow:
Medgiz, 1960. 180 p. (In Russ.)

19. Furth J, Furth OB. Neoplastic diseases produced in mice
by general irradiation with x-rays. I. Incidence and types of
neoplasms. Am J Cancer. 1936;28:54-65.

20. Quastler H. Studies on roentgen death in mice. II. Body weight
and sensitivity. Am J Roentgenol and Rad Ther. 1945;54:457-
461.

21. Abrams HL. Influence of age, body weight, and sex on
susceptibility of mice to the lethal effects of X-radiation. Proc
Soc Exp Biol Med. 1951;76(4):729-732.

22. Sacher GA. Dependence of acute radiosensitivity on age in adult
female mouse. Science. 1957;125(3256):1039-1040.

23. Rusanov AM. Resistance of white mice to roentgen rays in
various stages of development. Vestn. Rentgenol. Radiol. 1955.
Ne 3. P.17-19. (In Russ.)

24. Kholin VV. Characteristics of reactions of the growing organism
to massive doses of ionizing radiations. Med Radiol. (‘Medical
Radiology, Moscow). 1956;1(2):75-80. (In Russ.)

25. Kholin VV. Some peculiarities in the reaction of rats to roentgen
irradiation as related to the age and the dose. Med Radiol.
(‘Medical Radiology, Moscow). 1956;1(4):P. 22-25.

26. Kohn HI, Kallman RE Age, growth, and the LD50 of x-rays.

24

Science. 1956;124(3231):P. 1078.

27. Crosfill ML, Lindop PJ, Rotblat J. Variation of sensitivity to
ionizing radiation with age. Nature. 1959;183(4677):1729-1730.

28. Kholin VV. Experimental data on the establishment of LD50 for
animals irradiated at different periods of postnatal development.
Radiobiologija (‘Radiation Biology, Moscow). 1961;1(1):750-
751. (In Russ.)

29. Kholin VV. On the average survival time of rats irradiated at
various stages of postnatal life. Biull Eksp Biol Med. (Moscow).
1962;53:28-31. (In Russ.)

30. Fowler JE The effect of age on radiosensitivity. In: ‘Radiation
Effects in Physics, Chemistry and Biology. Proceedings of
the Second International Congress of Radiation Research,
Harrogate, Great Britain, August 5-11, 1962. Ed. by M Ebert,
A Howard. Amsterdam: North-Holland Publishibg Company,
1963. (Translated in Russian. Ed. by DE Grodzensky, PD
Gorizontov. — Moscow, Atomizdat, 1965. P. 353-380.)

31. Jones DCL, Kimeldorf DJ. Effect of age at irradiation on life span
in the male rat. Radiat Res. 1964;22(1):106-115.

32. Norris WP, Fritz TE, Rehfeld CE, Poole CM. The response of
the beagle dog to cobalt-60 gamma radiation: determination of
the LD50(30) and description of associated changes. Radiat Res.
1968;35(3):681-708.

33. Ward BC, Childress JR, Jessup GL Jr, Lappenbusch WL.
Radiation mortality in the Chinese hamster, Cricetulus griseus,
in relation to age. Radiat Res. 1972;51(3):599-607.

34. Garner RJ, Phemister RD, Angleton GM, Lee AC, Thomassen
RW. Effect of age on the acute lethal response of the beagle to
cobalt-60 gamma radiation. Radiat Res. 1974;58(2):190-195.

35. Konopliannikova OA, Konopliannikov AG. Age-related changes
in the radiosensitivity of animals and critical cell systems. 1.
Survival on irradiation in the “bone marrow” dosage range
and the general characteristics of the state of the CFU pool.
Radiobiologiia (‘Radiation Biology, Moscow). 1977;17(6):844-
848. (In Russ.)

36. Yuhas JM, Storer JB. The effect of age on two modes of radiation
death and on hematopoietic cell survival in the mouse. Radiat
Res. 1967;32(3):596-605.

37. Yuhas JM, Huang D, Storer JB. Residual radiation injury:
hematopoietic and gastrointestinal involvement in relation to
age. Radiat Res. 1969;38(3):501-512.

38. Denekamp J. Residual radiation damage in mouse skin 5 to 8
months after irradiation. Radiology. 1975;115(1):191-195.

39. Siemann DW, Hill RP, Bush RS. Animal age: a factor influencing
the time of death following local thoracic irradiation. Int ] Radiat
Oncol Biol Phys. 1979;5(11-12):2069-2072.

40. Book SA, McNeill DA, Spangler WL. Age and its influence on
effects of iodine-131 in guinea pig thyroid glands. Radiat Res.
1980;81(2):254-261.

41. Konopliannikova OA, Konopliannikov AG. Age-related changes
in the radiosensitivity of animals and critical cell systems.
Survival of stem cells of the small intestine epithelium 4-5 days
after death in mice of various ages. Radiobiologiia (‘Radiation
Biology, Moscow). 1984;24(2):249-252. (In Russ. Engl. abstract.
PubMed.)

42. Darenskaia TA, Nasonova TA. Estimation of the influence
of physical and biological factors on the development of the
hematopoietic type of radiation sickness in dogs and two
types of monkeys. Radiats Biol Radioecol. (‘Radiation Biology.
Radioecology, Moscow). 2005;45(1):73-78. (In Russ. Engl.
abstract. PubMed.)

43. Shafirkin AV, Grigoriev YuG. Interplanetary and Orbital Space
Flight. The Radiation Risk to Astronauts (Radiobiological
Basis). — Moscow: Economica. 2009. 639 p. (In Russ.)

44. Grigoriev YG, Ushakov IB, Krasavin EA, Davydov BI, Shafirkin
AV. Space Radiobiology for 55 Years (to the 50th anniversary of
the State Scientific Center of the Russian Federation - Institute
for Biomedical Problems of Russian Academy of Sciences).
Russian Academy of Sciences, State Scientific Center of the
Russian Federation - Institute for Biomedical Problems, etc. —
Moscow: Economics, 2013. 303 p. (In Russ.)

45. Jordan SW. Late gonadal radiation effects. Hum Pathol.
1971;2(4):551-558.



MennimHcKast paguororis 1 pafyalionHas 6esomacHocTb. 2018. Tom 63. Ne 1

Radiation Biology

46. UNSCEAR 1988. Report to the General Assembly, with
Scientific Annexes. Annex G. Early effects in man of high doses
of radiation. United Nations. - New York, 19888. P. 545-647.

47. Kamada N, Shigeta C, Kuramoto A, Munaka M, Yokoro K, Niimi
M, et al. (8 authors) Acute and late effects of A-Bomb radiation
studied in a group of young girls with a defined condition at the
time of bombing. ] Radiat Res. 1989;30(3):218-225.

48. Fujita S, Kato H, Schull WJ. The LD50 associated with exposure
to the atomic bombing of Hiroshima and Nagasaki. ] Radiat Res.
1991;Suppl:154-161.

49. Medical Management of Radiation Accidents, Second Edition.
Ed. by: I Gusev, A Guskova, FA Mettler. Boca Raton, London,
New York, Washington D.C., CRC Press, 2001. 652 p.

50. Stricklin D, Millage K. Evaluation of demographic factors
that influence acute radiation response. Health Phys.
2012;103(2):210-206. DOI: 10.1097/HP.0b013e31824.

51. Mole RH. The LD50 for uniform low LET irradiation of man. Br
] Radiol. 1984;57(677):355-369.

52. Strom DJ. Health impacts from acute radiation exposure.
Prepared for the Office of Security Affairs U.S. Department
of Energy under Contract DE-AC06-76RLO 1830. Pacific
Northwest National Laboratory Richland, Washington,
September 2003. 41 p.

53. AGIR, 2013. Human Radiosensitivity. Report of the Independent
Advisory Group on Ionising Radiation. Doc. HPA, RCE-21.
Health Protection Agency, Chilton. 2013. Available at: https://
www.gov.uk/government/uploads/system/uploads/attachment_
data/file/333058/RCE-21_v2_for_website.pdf (Accessed
11.11.2017).

54. Tudway RC. The age factor in the susceptibility of man and
animals to radiation. III. The age of the patient and tolerance to
radiation. Brit ] Radiol. 1962;35:36—42.

55. Tsyb AF, Budagov RS, Zamulaeva IA, Kondrasheva TV, Palyga
GE, Petin VG, et al. (15 authors) Radiation and Pathology. Ed.
by AF Tsyb. - Moscow: Vysshaya shkola, 2005. 341 p. (In Russ.)

56. Mettler FA. Medical effects and risks of exposure to
ionising radiation. J Radiol Prot. 2012;32(1):N9-N13. DOL
10.1088/0952-4746/32/1/N9.

57. Balonov MI, Shrimpton PC. Effective dose and risks from
medical X-ray procedures. Ann ICRP. 2012;41(3-4):129-141.
DOI: 10.1016/j.icrp.2012.06.002.

58. UNSCEAR 2000. Report to the General Assembly, with
Scientific Annex G. Biological effects at low radiation doses, New
York, 2000. P. 73-175.

59. BEIR VII Report 2006. Phase 2. Health Risks from Exposure to
Low Levels of Ionizing Radiation. Committee to Assess Health
Risks from Exposure to Low Levels of Ionizing Radiation, -
National Research Council. Available at: http://www.nap.edu/
catalog/11340.html (Accessed 18.09.17.)

60. ICRP Publication 99. Low-dose Extrapolation of Radiation-
related Cancer Risk. Annals of the ICRP. Ed. by J Valentin. -
Amsterdam — New-York: Elsevier, 2006. - 147 p.

61. DiCarlo AL, Maher C, Hick JL, Hanfling D, Dainiak N, Chao
N, et al. (9 authors) Radiation injury after a nuclear detonation:
medical consequences and the need for scarce resources
allocation // Disaster Med Public Health Prep. 2011;5(Suppl
1):S32-S44. DOI: 10.1001/dmp.2011.17.

62. Adams TG, Sumner LE, Casagrande R. Estimating risk
of hematopoietic acute radiation syndrome in children.
Health  Phys. 2017;113(6):452-457. DOL: 10.1097/
HP.0000000000000720.

63. UNSCEAR 1993. Report to the General Assembly, with Scientific
Annex. Annex I. Late deterministic effects in children. - New
York, 1993. P. 869-922.

64. UNSCEAR 2013. Report to the General Assembly, with
Scientific Annex. Vol. II. Annex B. Effects of radiation exposure
of children. — New York, 2013. P. 1-268.

65. Hendry JH, Niwa O, Barcellos-Hoft MH, Globus RK, Harrison
JD, Martin MT, et al. (11 authors) ICRP Publication 131: Stem
cell biology with respect to carcinogenesis aspects of radiological
protection. Ann ICRP. 2016;45(1, Suppl):239-252. DOI:
10.1177/0146645315621849.

66. ICRP Publication 103. The 2007 Recommendations of the

International Commission on Radiological Protection. Ann
ICRP;37(2-4) 329 p.

67. ICRP Publication 72. Age-dependent doses to members of
the public from intake of radionuclides: Part 5. Compilation
of ingestion and inhalation dose coefficients. Ann ICRP.
1996;26(1):1-91.

68. Children and Radiation. Children’s Health and the Environment.
WHO Training Package for the Health Sector. World Health
Organization, 2009. 41 p. Available at: http://www.who.int/ceh/
capacity/radiation.pdf (Accessed 13.11.2017).

69. Vlasov VV. Epidemiology. Second Edition, rev. — Moscow:
GEOTAR-Media, 2006. 464 p. (In Russ.)

70. Canadian Council on Animal Care in science. Guide to the Care
and Use of Experimental Animals, Volume 2. 1984. Available at:
https://www.ccac.ca; http://www.ccac.ca/Documents/Standards/
Guidelines/Vol2/rats.pdf (Accessed 26.10.2017).

71. Synthetic Study. World Health Organization Centre for Health
Development. A Glossary of terms for Community Health Care
and Services for Older Persons. 2004. Cited on: “The Rulebase
Foundation. Available at: https://definedterm.com/synthetic_
study (Accessed 26.06.2017).

72. Blettner M, Sauerbrei W, Schlehofer B, Scheuchenpflug T,
Friedenreich C. Traditional reviews, meta-analyses and pooled
analyses in epidemiology. Int ] Epidemiol. 1999;28(1):1-9.

73. Friedenreich CM. Commentary: Improving pooled analyses in
epidemiology. Int ] Epidemiol. 2002;31(1):86-87.

74. Ushenkova LN, Koterov AN, Biryukov AP. Pooled analysis of
RET/PTC gene rearrangement rate in sporadic and radiogenic
thyroid papillary carcinoma. Radiats Biol Radioecol. (‘Radiation
biology. Radioecology’, Moscow). 2015;55(4):355-388. (In Russ.
Engl. abstract. PubMed.)

75. Flurkey K, Currer JM, Harrison DE. The mouse in aging
research. In: “The Mouse in Biomedical Research’ 2nd Edition.
Ed. by JG Fox, et al. American College Laboratory Animal
Medicine. Burlington, MA: Elsevier, 2007. P. 637-672. Available
at: https://www.jax.org/research-and-faculty/research-labs/the-
harrison-lab/gerontology/life-span-as-a-biomarker ~ (Accessed
11.11.2017).

76. Sengupta P. A scientific review of age determination for a
laboratory rat: how old is it in comparison with human age?
Biomedicine International. 2011;2:P. 81-89. Available at: http://
www.bmijournal.org/index.php/bmi/article/view/80 (Accessed
26.06.2017).

77. Quinn R. Comparing rat’s to human’s age: How old is my rat in
people years? Nutrition. 2005;21(6):775-777. DOIL: 10.1016/j.
nut.2005.04.002

78. Andreollo NA, dos Santos EF, Araujo MR, Lopes LR. Rat’s age
versus human’s age: what is the relationship? ABCD Arq Bras Cir
Dig. 2012;25(1):49-51.

79. Demetrius L. Of mice and men. When it comes to studying
ageing and the means to slow it down, mice are not just small
humans. EMBO Rep. 2005;6(Spec No):S39-544.

80. Demetrius L. Aging in mouse and human systems: a comparative
study. Ann NY Acad Sci. 2006;1067:66-82.

81. Donaldson HH. A comparison of the white rat with man in
respect to the growth of the entire body. In: ‘Boas Anniversary
volume. NY: G.E. Stechert & Co, 1906. P. 5-26.

82. Donaldson HH. The rat. Reference tables and data for the
albino rat (Mus norwegicus albinos) and the Norway rat (Mus
norwegicus). Memoirs of The Wistar Institute of Anatomy and
Biology. Ne 6. Philadelphia, 1915. 300 p. Available at: http://www.
biodiversitylibrary.org/item/62983#page/8/mode/1up (Accessed
10.12.2017).

83. Slonaker JR. The effect of pubescence, oestruation and
menopause of the voluntary activity in the albino rat. Am J
Physiol. 1924;68:294-315.

84. Ruth EB. Metamorphosis of the pubic symphysis. I. The white
rat (Mus norvegicus albinus). Anat Rec. 1935;64(1):1-7.

85. Chappel SC, Ramaley JA. Changes in the isoelectric focusing
profile of pituitary follicle-stimulating hormone in the
developing male rat. Biol Reprod. 1985;32(3):567-573.

86. Povoroznyuk VV, Gopkalova IV, Grygorieva NV. Pecularities
of changes in the mineral density of the osseous tissue of albino

25



Radiation Biology

MennipHcKast pagyuororyis ¥ pagualionHas 6esomacHocTb. 2018. Tom 63. Ne 1

Wistar rats depending on age and gender. The Problems of Aging
and Longevity (Kiev). 2011. V. 20. Ne 4. P. 393-401. Available
at: http://www.geront.kiev.ua/psid-2010/2011_4.pdf (Accessed
14.11.2017);  http://www.geront.kiev.ua/psid-2010/2011_4.pdf
(Accessed 14.11.2017). (In Russ.)

87. Chou C, Lee P, Lu K, Yu H. A population study of house mice
(Mus musculus castaneus) inhabiting rice granaries in Taiwan.
Zool Stud. 1998;37(3):201-212. DOI: https://doi.org/10.2108/
25j.19.475.

88. Augusteyn RC. Growth of eye lens: 1. Weight accumulation in
multiple species. Mol Vis 2014;20:410-426.

89. Rowe FP, Bradfield A, Quy RJ, Swinney T. Relationship between
eye lens weight and age in the wild house mouse (Mus musculus).
J Appl Ecol. 1985;22(1):55-61.

90. Birney EC, Jenness R, Baird DD. Eye lens proteins as criteria of
age in cotton rats. ] Wildl Manag. 1975;39(4):718-728.

91. Hardy AR, Quy RJ, Huson LW. Estimation of age in the Norway
rat (Rattus norvegicus) from the weight of the eye lens. ] Appl
Ecol. 1983;20(1):97-102.

92. Lord DR. The lens as an indicator of age in cotton-tail rabbits. |
Wildl Manag. 1959;23:358-360.

93. Kilborn SH, Trudel G, Uhthoft H. Review of growth plate closure
compared with age at sexual maturity and lifespan in laboratory
animals. Contemp Top Lab Anim Sci. 2002;41(5):21-26.

94. Roberto M, Favia A, Lozupone E. A topographical analysis of
the post-natal bone growth in the cochlea of the dog. ] Laryngol
Otol. 1997;111(1):23-29.

95. Korenbrot CC, Huhtaniemi IT, Weiner RI. Preputial separation
as an external sign of pubertal development in the male rat. Biol
Reprod. 1977;17(2):298-303.

96. King HD. On the weight of the albino rat at birth and the factors
that influence it. Anat Rec. 1915;9(3):213-231.

97. Poiley SM. Growth tables for 66 strains and stocks of laboratory
animals. Lab Anim Sci 1972;22(5):758-779.

98. Adams N, Boice R. A longitudinal study of dominance in an
outdoor colony of domestic rats. ] Comp Psychol. 1983;97(1):24-
33.

99. Wilkinson JE, Burmeister L, Brooks SV, Chan CC, Friedline
S, Harrison DE, et al. (12 authors) Rapamycin slows aging in
mice. Aging Cell. 2012;11(4):675-682. DOI: 10.1111/j.1474-
9726.2012.00832.x.

100. American Academy of Pediatrics. Revised breastfeeding
recommendations.  2005.  Available  at:  http://www.
covenantcarepediatrics.com/american-academy-pediatrics-
revises-breastfeeding-recommendations/ (Accessed 14.11.2017).

101. AnAge entry for Mus musculus. In: AnAge Database of Animal
Ageing and Longevity. 2017. Available at: http://genomics.
senescence.info/species/entry.php?species=Mus_musculus
(accessed 10.12.2017).

102. Mouse Mourned: Yoda dies at age 4. ScienceNews. Magazin
of the Society for Science & Public. April 29, 2004. Available at:
https://www.sciencenews.org/article/mouse-mourned-yoda-
dies-age-4 (Accessed 14.11.2017).

103. Hagenauer MH, Perryman JI, Lee TM, Carskadon MA.
Adolescent changes in the homeostatic and circadian
regulation of sleep. Dev Neurosci. 2009;31(4):276-284. DOI:
10.1159/000216538.

104. Kercmar J, Tobet S, Majdic G. Social isolation during puberty
affects female sexual behavior in mice. Front Behav Neurosci.
2014;8:337. DOLI: 10.3389/fnbeh.2014.00337.

105. Austad SN. Comparing aging and life histories in mammals.
Exp Gerontol. 1998;32(1-2):22-38.

106. Taft RA, Davisson M, Wiles MV. Know thy mouse. Trends
Genet. 2006;22(12):649-653.

107. Grant JC. The upper limb. In: ‘Grant’s Atlas of Anatomy’ 6th
Edition. Ed. by JC Grant. - Baltimore: Williams & Wilkins, 1972.
P. 100.

108. Svedbrant J, Bark R, Hultcrantz M, Hederstierna C.
Hearing decline in menopausal women-a 10-year follow-
up. Acta  Otolaryngol.  2015;135(8):807-813.  DOI:
10.3109/00016489.2015.1023354.

109. Age Convertor. Site ‘Wpcal. Available at: https://wpcalc.com/
konverter-vozrasta/ (Accessed 15.11.2017). (In Russ.)

26

110. Age Convertor. Site ‘Allcalc. Available at: http://allcalc.ru/
node/795 (Accessed 15.11.2017). (In Russ.)

111. Mouse age calculator. Site Age Converter’ Available at: http://
www.age-converter.com/mouse-age-calculatorhtml  (Accessed
15.11.2017).

112. Pass D, Freeth G. The rat. Anzccart News. 1993;6(4):1-4.

113. Zapadnuk VI. Geriatric pharmacology. - Kiev: Zdorov’ya,
1977.340 p. (In Russ.)

114. Makhin’ko VI, Nikitin VN. Growth constants and functional
periods of postnatal development of albino rats. ‘Evolyutsiya
tempov individual'nogo razvitiya zhivotnykh' (‘Evolution of
Rates of Animal Individual Development’). - Moscow: Nauka,
1977. P. 249-266. (In Russ.)

115. Gelashvily OA. Variant of periodization of biologically similar
stages of human and rat’s ontogenesis. Saratov Journal of
Medical Scientific Research. 2008(4; 22):125-126. (In Russ. Engl.
abstract.)

116. Rat Behavior and Biology. Sections: a)Biological Statistics
of the Norway Rat. Available at: http://www.ratbehavior.org/
Stats.htm and b) ‘How old is a rat in human years?’ Available at:
http://www.ratbehavior.org/RatYears.htm (Accessed 15.11.2017.
According to data from [78], in 2011 the site and material already
existed. The site is copyrighted from 2003-2004).

117. Koolhaas JM. The laboratory rat. In: “The UFAW Handbook on
the Care and Management of Laboratory and Other Research
Animals, Eighth Edition. Ed. by R Hubrecht, & J Kirkwood.
University of Groningen. 2010. P. 311-326. Available at: http://
onlinelibrary.wiley.com/doi/10.1002/9781444318777.ch22/
summary (Accessed 15.11.2017).

118. Mccormick DL. Preclinical evaluation of carcinogenicity using
the rodent two-year bioassay. In: ‘A Comprehensive Guide to
Toxicology in Preclinical Drug Development. Ed. by A. Faqi.
Amsterdam, Boston, Heidelberg, London, New York, Oxford,
San Diego, San Francisco, Singapore, Sydney, Tokyo: Elsevier.
2013. P. 423-435.

119. Nakazawa M, Tawaratani T, Uchimoto H, Kawaminami A,
Ueda M, Ueda A, et al. (10 authors) Spontaneous neoplastic
lesions in aged Sprague-Dawley rats. Exp Anim. 2001;50(2):99-
103.

120. Calhoun JB. The Ecology and Sociology of the Norway Rat.
U.S. Department of Health, Education, and Welfare. Public
Health Service, Bethesda, Maryland: US Government Printing
Office, 1963. 288 p.

121. Donaldson HH. The rat: data and reference tables. 2nd ed.,
revised and enlarged. American Anatomical Memoir of The
Wistar Institute of Anatomy and Biology, no. 6, Philadelphia,
1924. 469 p. (212 tables, 72 charts, 13 figures, with bibliography
comprising 2329 titles.).

122. The rat; reference tables and data for the albino rat (Mus
norvegicus albinus) and the Norway rat (Mus norvegicus), by
Donaldson, Henry Herbert, 1857-1938. Published 1915. M.
Bound reprints, Philadelphia (Publisher), 1986. 300 p.

123. Long JA, Evans AM. On the attainment of sexual maturity
and the character of the first estrous cycle in the rat. Anat Rec.
1920;18:244.

124. Freudenberger CB. A comparison of the Wistar albino and
the Long-Evans hybrid strain of the Norway rat. Am ] Anat.
1932;50(2):293-350.

125. The Laboratory Rat. Vol. 1. Biology and Diseases. Ed. by HJ
Baker, JR Lindsey, SH Weisbroth. - New York, Academic Press,
1979.

126. The Laboratory Rat. Second edition. Ed. by MA Suckow, SH
Weisbroth, CL Franklin. - Amsterdam, Boston, Heidelberg,
London, New York, Oxford, San Diego, San Francisco, Singapore,
Sydney, Tokyo: Elsevier, 2006. 912 p.

127. Weihe WH. The laboratory rat. In: ‘UFAW Handbook on the
Care and Management of Laboratory Animals. 6th. Ed. by T
Pool. Longman Scientific and Technical, Harlow, 1987.

128. Engelbregt MJ, Houdijk ME, Popp-Snijders C, Delemarre-van
de Waal HA. The effects of intra-uterine growth retardation and
postnatal undernutrition on onset of puberty in male and female
rats. Pediatr Res. 2000;48(6):803-807.

129. Kohn DE Clifford CB. Biology and diseases of rats. In:



MennimHcKast paguororis 1 pafyalionHas 6esomacHocTb. 2018. Tom 63. Ne 1

Radiation Biology

‘Laboratory animal medicine’ 2nd. Ed. by JG Fox, LC Anderson,
FM Loew, FW Quimby. - New York: Academic Press, 2002. P.
121-165.

130. Hofmann B, Holm S, Iversen J-G. Philosophy of science. In:
‘Research methodology in the medical and biological sciences.
Ed. by P Laake, HB Benestad, BR Olsen. Academic Press,
Elsevier, 2007. P. 1-32.

131. Ward BC, Childress JR, Jessup GI. Effect of age on radiation
mortality in the Chinese hamster. In ‘Radiation Bioeffects,
Summary Report, Jan.-Dec. 1969’ Ed. by DM Hodge. U.S. Public
Health Service Bureau of Radiological Health Report. No. BRH/
DBE 70-1, 1970. Radiat. Res. 1970. V. 43. P. 242.

132. Institutional Animal Care and Use Committee Guidebook.
2nd Edition. Office of Laboratory Animal Welfare, National
Institutes of Health, 2002. 210 p.

133. Handbook of Laboratory Animal Science. 2nd Edition. Vol. I.
Essential Principles and Practices. Ed. by ] Hau, GL Van Hoosier,
Jr. - Boca Raton - London — New York — Washington, D.C.: CRC
Press, 2003. 548 p.

134. Guide for the Care and Use of Laboratory Animals. 8th Edition.
Committee for the Update of the Guide for the Care and Use of
Laboratory Animals. Institute for Laboratory Animal Research.
Division on Earth and Life Studies. - Washington D.C.: The
National Academies Press, 2011. 220 p.

135. Hamsters. In: Site ‘Canadian Council on Animal Care in
Scienceé. In: Site ‘Canadian Council on Animal Care in science’
Guide to the Care and Use of Experimental Animals, Volume 2.
1984. Available at: https://www.ccac.ca/Documents/Standards/
Guidelines/Vol2/hamsters.pdf. 11 p (Accessed 26.06.2017).

136. Laboratory Hamsters. Ed. by GL Van Hoosier, CW McPherson.
Orlando - San Diego - New York - Austin - Boston - London -
Sydney - Tokyo — Toronto: Academic Press Inc. 1987. 400 p.

137. Hamster. Biology, Care, Diseases & Models. NetVet & the
Electronic Zoo. Washington University. Division of Comparative
Medicine. St. Louis, Missouri. 1991. Available at: http://netvet.
wustl.edu/species/hamsters/hamstbio.txt (Accessed 13.11.2017).

138. O'Neill A. Hamster (Gold Medal Guide). - Dorking: Interpet,
2004. 32 p.

139. Nesterova D. Hamsters. — LitRes, Veche, 2008. 340 p. (In Russ.)

140. Wolczuk K, Kobak J. Post-natal growth of the gastrointestinal
tract of the Siberian hamster: morphometric analysis. Anat
Histol Embryol. 2014;43(6):453-467. DOI: 10.1111/ahe.12096.

141. Romeo RD, Schulz KM, Nelson AL, Menard TA, Sisk CL.
Testosterone, puberty, and the pattern of male aggression in
Syrian hamsters. Dev Psychobiol. 2003;43(2):102-108.

142. Zehr JL, Todd BJ, Schulz KM, McCarthy MM, Sisk CL.
Dendritic pruning of the medial amygdala during pubertal
development of the male Syrian hamster. ] Neurobiol.
2006;66(6):578-590.

143. Thorpe LW, Connors TJ. The distribution of uterine glycogen
during early pregnancy in the young and senescent Golden
hamster. ] Gerontol. 1975;30(2):149-153.

144. Swanson L], Desjardins C, Turek FW. Aging of the reproductive
system in the male hamster: behavioral and endocrine patterns.
Biol Reprod. 1982;26:791-799.

145. Guide to Gerontology and Geriatrics. In 4 Volumes. Volume
1. Fundamentals of Gerontology. General Geriatrics. Ed. by VN
Yarygin & AS Melenteva. - Moscow: GEOTAR-Media, 2010.
720 p. (In Russ.)

146. Carnes BA, Olshansky SJ, Hayflick L. Can human biology allow
most of us to become centenarians? ] Gerontol A Biol Sci Med
Sci. 2013;68(2):136-142. DOI: 10.1093/gerona/gls142.

147. Gavrilov LA, Gavrilova NS. The Biology of Life Span: a
Quantitative Approach. 2nd edition. Ed. by VP Skulachev. -
Moscow: Nauka, 1991. 280 p. (In Russ.) N.Y: Harwood Academic
Publisher, 1991, 385 p. (In Engl.)

148. Hamster age calculator. Site ‘Age Converter’. Available at: http://
www.age-converter.com/hamster-age-calculator.html (Accessed
18.11.2017).

149. Preventive Care for Your Dog. Pet Health Network. Available at:
http://www.pethealthnetwork.com/dog-health/dog-checkups-
preventive-care/how-old-your-dog-people-years/ (Accessed
19.11.2017).

150. How Old is Your Dog in People Years? Pet Health Network
Contributors. Available at: http://www.pethealthnetwork.com/
dog-health/dog-checkups-preventive-care/how-old-your-dog-
people-years (Accessed 18.11.2017).

151. Rehm M. Seeing double: twice-yearly wellness exams.
Veterinary Economics. 2007;48(10):40-48.

152. Veterinary Economics. 2007 Article Index. Available at: http://
files.dvm360.com/alfresco_images/DVM360//2013/11/17/
52c4f5be-6f10-4943-9572-acb4547ac0d5/article-480678.pdf
(Accessed 19.11.2017).

153. Luescher UA. Canine Behavioral Development. In: ‘Small
Animal Pediatrics. Ed. by ME Peterson, MA Kutzler. St. Louis:
Elsevier. 2011. 544 p. Available at: https://www.fondation-
barry.ch/sites/default/files/wissenschaftliches/Canine%20
behavioral%20development.pdf (Accessed 19.11.2017.)

154. Roberts PB, Pfeffer AT. Evidence for a decreased susceptibility
to acute radiation lethality in young lambs. Health Phys.
1980;39(2):225-229.

155. Astasheva NP, Annenkov BN, Khramtsova LK, Finov VP. The
effect of y-irradiation to survival, growth and productivity of
broiler chicken. Radiats. Biol. Radioecol. (‘Radiation Biology.
Radioecology, Moscow). 2004;44(1):43-46. (In Russ. Engl.
abstract. PubMed.)

For citation: Koterov AN, Ushenkova LN, Zubenkova ES, Wainson
AA, Biryukov AP. The Relationship Between the Age of the Based
Laboratory Animals (Mice, Rats, Hamsters and Dogs) and the Age
of Human: Actuality for the Age-Ralated Radiosensitivity Problem
and the Analysis of Published Data. Medical Radiology and
Radiation Safety. 2018;63(1):5-24. (In Russ.).

DOI: 10.12737/article_5a82e4a3908213.56647014

27



