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E. A. Ilporogves, P.C. 3omuna, A. H. 3omun

WsBecTHO GoNbmOEe 4mMCI0 YpPABHeRMI, ONHECHBAIOMEX POCT JKUBOT-
HHx u pacrenmit [['opmanm, 1938; Medawar, 1945; Laird et al., 1965;
doruna, 3orun, 1973; 3orum, 1974, 19756; Baawrep, Jlammpexr,
1976; Turner et al., 1976; Mensscruit m gp., 1980. Irm
YpaBHeHUA OOBIYHO HMCHOJB3YIOTCHA HCCAENOBATENIAMH A KOJINIe-
CTBEHHOTO ONUCAHAA N3MEHeHHMA Beca OT DOKJCHUS 10 MOMEHTa I0-
CTHEHUA CTANHOHAPHOTO Beca, W B 9T0# 00JacTH GOABIINHCTBO IIPEJI-
JIOEHEHHX YPaBHeHUH I0CTATOYHO XOPOII0 ANHPOKCHMEDPYIOT KpPUBEE
pocra. OgHAaRO Yy MHOTHX KHBOTHHIX H3MeHeHHe Beca IPOUCXOIUT HE
TOZBKO B MEPHO] POCTA, HO U HA HOCIELYIOIMUX CTA{UAX OHTOTeHe3a.
910 0COGEHHO XapaKTepHO AJA MICKONHUTAMUX, ¥ KOTOPHIX MOXMHO
BHeJUTH TpH $asH H3MeHeHUSA Beca B IIponecce sKu3nu: $asy pocra,
KOT/la IPOACXORHUT GHICTPOe YBeJHUYeHUe Beca; CTallMOHApHYI0 (asy,
KoTZIa Bec, NOCTATHYB MaKCHUMAaIbHOH BEIWIHHE, 328TeM COXpaHAeTCHA
Ha IIOCTOSIHHOM YpPOBEHE, U (}a3y CHHKeHHs Beca B mpouecce CTAPeHAA
opraguaMoB. HauGoJee monynspubie B Hacrosmee BpeMa yPaBHEHHSA
pocra (ypaememme Bepramandm, ypasmenume Puuapnca, ¢yarmus
lomnepria u np.), Tar xe KaK ypaBHEHUSA, B KOTOPHX OI'DaHIYHBAIO-
meil poct BelmuuHoit spaserca Bpema [cM.: 3ormma, 3ormm, 1967,
1973; Kaumerko, 1971, 1975; Knight et al., 1976; Heaasckuit & np.,
19801, me cmocobum Ge3 crenUaibHEX, ACKYCCTBEHHHX IIPHEMOB [cM.,
naunpumep, IIpecron, 1977] onucars KpUBYI H3MeHEHHS Beca Mie-
KONHTAIMUX I APYTHX KUBOTHHX HA NPOTAKEHHH BCETO OHTOTEHE3a.
HackonpKo HaM m3BECTHO, TOJBKO (PEHOMEHOJOTHYECKUE YpPABHEHUS
pocra [3orun, 3orura, 1975; 3ormra, 3orun, 1976; Tumonnn, 3orn-
Ha, 1980), ocroBammble Ha TepMOAMHAMEYECKHAX CO0LpasKeHMAX, CIIO-
coGHHl eCTeCTBeHHHIM OyTeM ONMCATh BCI0 KPHBYI0 M3MEHEHHs Beca
JHEBOTHHX Ha OPOTSKOHUM }KUIHA.

®EHOMEHOJIOTUYECKUE YPABHEHUSA POCTA

B repMopumHaMuKe JmHeliHHX HeoOpaTHMBIX IpoOIeccOB paspaGoTaHa
TeOpHUsA, YIUTHBAWINAA B3aUMOACHCTBIE PA3IAYHNX IPONECCOB, OTHO-
BpeMEHHO IIPOTEKAalI(UX B TepMojHHaMmdecKoll cmecreMe. Tawkoe
B3aUMojeiicTBHe 3aMHCEIBAETCA B CHeNYIOMIEM BHe!

ji=.§|Linj (i——-‘i,...,n), (1)

=1
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rae I, — ymeasnsle TepMogMHamMWdeCKHe IOTOKH; X; — TepMo-
nUHaMBEYecKue CHAH; L;; — denoMeHOZOTHIECKHEe KOIPPHIHEHTH.
Kar mpemnonomxunu Ilpuroxun m Buam [Prigogine, Wiame, 1946;
Ipurosxun, 1960; 3otun, 1974; 3oruna, 3otun, 1976], nra onmcanus
PasBUTHA H POCTAa OPTAHH3MOB MOTYT OHTH HCHONL30BAHE OCHOBHEE
COOTHOUIEHUS TePMONUMHAMHKY JHHeHHHX HeoGpATHMHX HIPONEccos H,
B wacTHOCTH, PeHOMeHOJNOTHIECKHe ypapHenus Buxa (1).

IlponeccH pasBuTHES, pPOCTa E CTApeHHS OpPTaHU3MOB, ecim HX
paceMarpuBarh B camoit oOmreit ¢popMe, CEIAAKBAIOTCA B3 TPeX BUIOB
ABJEHEN: W3MEeHEHUA Macchl (pocr), IOABIEHHe PA3AWINE B PasHBIX
qacTax cucreMb! (uddepeHEPOBKA) U H3MoneHHE O PME 0 pTaHE3MOB
(dopmoobpasopanue). Tpuramas [3orun, 1973, 1974], uro ymennmbui

¥ 1 dw =
HOTOK maMeHeHus Beca (/) PaBeH yr —— , YHeAbHb# HOTOK nmadpdepen-

w
nuposke (I4) — % % , Y&erbHBI#A noTok ¢$opMooOpasoBaHHA
7 1

dF »
Iy — T g » MOMKHO 3aIHCATh HCXOJIA U3 YPABHEHUA (1) B3samMopeit-

cTBEe pocra, AAddepeHnupoBKE # $GopMooOpasoBaHUA B BHAe CH-
CTeMHl YpaBHEHWH:

1 dWw
W Tar Kgng + Kngd + Kngfy
1 dD ‘
g = KaeXg + KaaXa + KyyX, 2)
1 dF
W = K Xg -+ KuXq 4+ Ky Xy,

rie X, — cuaa, BHBHBAON[AA IOTOK W3MEHEHNA MaccH (MAW BelH-
9MHa, NPOMOPIUOHAAbHAA 3Tol cumie): X; — cmiua (uWiaEm BelUuwWHA,
TPONOPREOHAJALHAA CHIe), BH3HBawmaa gupdepenquposry; X; —
cuna, pranBaoman opmoobpasoBanue; W — Bec oprammsMa; D —
nudpepennmposka, F — PopmoobpasoBanue.

ITonyuenue KOHKPeTHOTO 3HAYEHUs CHJI, BXOAAMUX B ypaBHeHUe
(2), nogpo6ro onucano B mpeauaymux paborax [3oruu, 1974; 3orux,
3ormra, 1975; 3oruna, 3orun, 1976]. Caegyer oTMeTHTH, UTO MHL OOU-~
PaTuCch mpH 3TOM HA 3MOUpPHYEeCKHe YPaBHEHHS POCTA, IOA00HO TOMY
KAaK B TepMOJUHAMHUKe HeOGPATHMHX MPOMECCOB IIPH MOJIYYeHWM 3HA-
GeEAA cuid B (eHOMEHOJOTHIECKUX YPAaBHEHUAX UCHOMB3YIOT SMONPU-
9eCKHe 3aKOHH, YCTaHOBIEHHEE OMHTHNM myTeM [3akon Duka, Oypse,
OMma u t.1.]. MBI Hody9nan ciaepyiomee 3HAYeHUe NIS CHI, BXOAAIMX
B ypasmenue (2):

W:’n b b

Xg=rg( T 1); Xa=rqs@tn—1);, Xj=ri(Wa—W?, (3)

\

rme W, — MaKCHMAXLHHI BeC }KUBOTHOTO; I, — BPeMA JOCTHKeHUS
MaKCUMAaJIbHOH BeluduEn AUPPepeHIUPOBKHU; r; — KOHCTAHTH pas-
MepHOCTH; b — KOHCT8HTA, BXOMIAMAA B 3aBHCHMOCTh HHTEHCHBHOCTH
AEXaHUSA OT Beca Tela. IlepBoe ypasuemHe u3 cucTeMHl (2) omHCHBaeT
M3MeHEeHHe Beca B OHTOTeHe3e ;KWBOTHHX. IloacTaBlissa 3HaYeHUe CHUI
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(3) B aT0 ypaBmenume, moNyYaeM JIHHeitHoe OTHOCHTENHLHO CHJI (heHO-
MEHOJIOTHIECKOe YpaBHeHHe, YYUTHIBAIOmMee B3aMMOJeHCTBHE poCTa,
magdepeHuEpPoBRA ¥ fopmMooOpazoBanmA:

1 aw wh
Wa = ng(-W—’;'— 1) 4 Dgg(tm—1t) + Ly (W —W?,  (4)
re Li]' = riKi]-.

YpasHenns (2) n (4) Geiiu HOSYdYeHH HCXORA U3 JONYMEHHUS, 9TO
pocT OpTraHH3MOB MO’KeT OHTh ODACAH ¢ HOMOMIBIO JEEHeHHHX (emo-
MeHOJOTHYecKUX ypapHenwit. C TOYKY BpeHus TepMOJUHAMAKH 9HTO
PABHONEHHO YTBEP:KACHHIO, YTO IPORECC HBMEHOHUA Beca IMPOUCX OfUT
B CHCTEME, HE CAUMIKOM [AaNeKO YRIOHUBIIGHCH OT PABHOBECHOTO WIK
CTaMOHAPHOTO COCTOMHUS. XOTH PasBHTHe W POCT OPTaHU3MOB IPO-
XOIAT 4epe3 PHJ CTANHOHADPHHX COCTOAHUN, TOABKO HSMIMPHICCKUM
TMYTEM MOXKHO YCTaHOBMTH, BO BCeX JX CIydafX JIA ONHCAHUA POCTa
MOMHO HCHO0JIb30BATH AMHeknbie coornomenusa. Oxasanoch, 910 ypas-
menne (4) IPEMeHEMO He BCeIa. B 9acTHOCTH, OHO He NPUMEHEMO JJIA
OUUCaHWA H3MeneHHs Beca sopeit [T'pynmunkuit u gp., 1971; 3oTus,
1974]. to cBA3aHO, NO-BHAMMOMY, C TeM, UTO NOCIE POKICHUSA NETH
emie [OJATO COXPAHAKT HEKOTOpHe sMOpuonaabmble wepThi. Moskmo
OBLIO gyMarh MOITOMY, UT0 B IIepHOJ, 3apORHIIEBOTC Pa3BUTHA B Ha
HAYaJbHHX CTAAWAX pOCTA NJiA ONACAHAA KDPHBHIX U3MeHEHHA Beca
HEKOTODHX OpPTanM3MOB HEOGXOMUMH HEJIHHEHHEE OTHOCHTEeNBHO CHI
$eHOMEeHOTIOTHIECKHEe YpAaBHEeHHSA.,

B o6mem Buge neamueiinoe penoMeHOMOTHISCKOE YPaBHeHHe pOC-
Ta Mosker 6mTh 3anucano [[Ipecuros 1 ap., 1973] caexyromum oGpasom.

Ig:Kgg(X)Xg+Kgd(X) Xd+Kgf(X)va (5)

rme X = (Xg4, X4, X;), a TatKke BHIOOJMHsETCA 0GOGIEHHOE COOTHO-
IMeHUE B3AQMMHOCTH:

Kij(Xg Xa, Xg) = Kj; (X, X, Xp). (6)
Vicxona m3 HEKOTOPHX TepPMOIHHAMHYECKEX cooGpakenuit [3orun,
19741 m croxactugeckoii reopun M. @. Baxapenoii u A. A, Bapioxrosa

[1970] 650 moaydemo BEIpa;enue NAA GYHKIUOHALLHOM 3aBHCHMO-
cra K;; (X) [Konomres, Borun, 1975] B Buze

Ki;(X) = K, exp (—o;X3), 0

Ie O; — KOHCTaHTa.

Oprako 3TOTO OKA3al0Ch HeJOCTATOYHO [JIA HOCTPOEHUS HeJIWHel-
HOTO YPaBHEHUS POCTA, CIOCOGHOTO ONMMCATh M3MEHEeHHWe Beca Jrofeit
Ha TPOTAKeHHM BCell YKUSHH, U II0TOMY NPHILIOCH BBECTH €mie OfHY
HelUHeiiHOCTH, CBA3aHHYO ¢ KoHcranTo#t b [Homomzes u np., 1976;
3orum m gp., 1978]: 4

b(t) =bl1 + ytexp (—p1)l. (8)

B oxomgaresbHOM BHAe HeawHeidHOe (EeHOMEHOJOTHIECKOe ypaBHEHUE
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OpURAMAET BUJ

1 4w W,
-W— 7}— =1 [ng(VVb_(;-)- — 1) + angd (tm_ t) +

+ asLygs (W W"“’)] O]
e

i, :
ay=exp | — a W—i i ap=exp[—aa(tn—1t)?; (10)

ay=exp [—a;(Wn — WP b@)=10[1+ vt exp (—p1)].

COOTBETCTBUE OPEHOMEHOQJIOTHYECKUX YPABHEHWH POCTA
OKCIEPUMEHTAJLHBIM HTAHHEIM

YpasHenus (4) m (9) He UMEIOT TOYHOTO pemIeHHA, NOITOMY MHI IPO-
BOQMIN pacder wnpubam:kenmnM MeTomgoM Pyure—Hyrra ma 9BM
«Mup-2».

B mpepmaymux paGorax 6H0 mokasano, uro ypapmHeHme (4)
XOpOINO ONIUCHIB 86T HE TOJABKO IepUOJ pOCTa KUBOTHHX [3oTan, 1974],
HO U W3MeHeHHe Beca Ha IIPOTAKEHUNHU Beell ;KUBHU 30J0THCTOTO XO-
Msuka, Geromororo xoMauxa u 6o6pa [3oruna, 3orun, 1976; 3orun
m fgp., 1978]. Jro ABIseTCA TIABHEIM MPERMYINECTBOM cbenomeno.‘rm-
THYECKUX YPaBHEHHI mO CPAaBHEHHIO ¢ APYTUMHU ypasHeHHAMH pOCTa,
HO3TOMY MBI IPOAOJDKANE paboTy mO ComoCTaBIeHHI0 ypasHenuil (4)
7 (9) ¢ 9KCIepPEMEHTATLHHME KDHBHME H3MEHEHUS BeCa MIEKOUH-
TalOmUX U ApYTEX KuBoTHHX. Ha puc. 6 npegcrapiens gannsie, Ka-
caiomuecs pocra Kphic (phc. 6, a) u Mumei (puc, 6, 6). Ity HaGuo0-
ReHEA KaK E OpUBeJeHHHe B HPeNHAYLIIEX paGoTax, MOKASHHEAIT, 4TO
PeHOMeHONOTHIECKO® ypaBHEeHUe (4) YAOBIETBOPHUTENLHO ONHCHBAET
H3MeHeHHUe BeCa HA MPOTAKeHNN JKUSHH H3YUYEGHHHX BUAOB MIIEKOUU-
taiomux (B ocaOBHOM Tpe3yHOB). ia Toro uro6H mOKa3aTh YHHBEp-
CalbHOCTh ypaBHeHUsA (4), KelaTedbHO OBIIIO OPOBEPHATH €TI0 IPUMEeHH-
MOCTH K }KMBOTHHIM, 3HAYHTEIBHO OTAKIAKINUIMCS 0T MIe KOIUT AIOIIHX .
B cBa3u ¢ aTHM GHLTH GpoBemeHH CHENMUANbHbE HCCHEJOBAHHA, B KO-
TOPHIX M3MEPSJA WM3MEHeHHe Beca HACeKOMHIX HA IIPOTSIKeHHE MX
ourorenesa. Jlas 3rolt ;xe melm GHIA WCIOABL30BAHH gaHHEe 00 W3-
MEHEeHHH CYXOTO BecaHa IpoTsKeHur »kusnu pecHAHoK [Knight et al.,
1976]. Pacwern mokasand, 49To ypasHeHme (4) ZOCTATOYHO XOPOIIO
COOTBETCTBYET KPHBHM H3MEHEHHI CYXOTO BEC3 BeCHAHOK, a TAKKe
KPHBHM H3MEHEHMA CHPOTO Beca CBepuKoB (CM. mmke, puc. 48, A)
7 TapakaHoB (CM., HmKe, puc. 48, 5) Ha NPOTmIKeHNN OHTOTEHE3a ITHX
BHIOB HACEKOMBIX.

Heckoapko caomHee OGCTOMT /€10 C TYTOBHM IIEJKOUIPANOM
(pume. 7). XaparTep KpEBoif pocTa I'yCeHHUI TYTOBOTO IMEIKOTPs/a (Meft-
JIeHHHIA pOCT B Hagajle A 3HAYATENbHO 6OoJiee HHTEHCHBHHIE y Tyce-
HUL CTApIINX BO3PACTOB) mOTPeGOBAN HCIOJAb30BAHUA HEIWHEHHOTO
ypasuerua (9). Toanko B 3TOM ciyuae yoalnocs yHOBIETBOPUTEIBHO
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Puc. 6. CpaBEesHNe »Kcie-
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OIMCATh KPUBYI pocTa meawxompsga (eM. puc. 7). Opmaxo >THM He
OTPAHWYWIACH TPYMAHOCTH, CBA3AHHHE ¢ ONHCAHUEM H3MEHEHUS Beca
9THX HACEKOMHX, TaK KaK B OHTOTeHe3e TYTOBOTO HIeJIKONpAga Hpo-
HCXORAT CIOMKHHIE TMepecTpoilku, 0GycaoBIcHHEE IpeBpalieHueM Iy-
CeHHI| B KYKONKHM W KYKOJIOK B Gab6ourn. Ilpomecc 3apMBKE H OKYK-
JUBAHUA CONPOBOKNAETCH HMHTEHCHBHOH moTepeil Beca, CBA3amHOU ¢
BHLgeNIeHMeM JUHOUHOM mugKoctn (cM. puc. 7). To e camoe mpoumc-
XOnUT BO BpeMs BHXofa 6afod9er U3 KOKOHA B peaynbrare cGpoca
WKYPKE KyKoaku. [lagenne neca GaGodeK-caMmor ma 3—5-i rens nocJe
BHIXO7la M3 KOKOHA OGYCJIOBIEHO OTRIANKOW GOJBIIOTO YHMCHA AW,
Bee sro kpaiime sarpypgHEAeT ONMcAaHMe H3MOHEHHA Beca B BHAe OfH-
HO KPHBOH Ha OPOTHIKEHAU BCOTO0 OHTOTEHE3a TYTOBOTO IISTKOTPANA,
Ecnm, onEarko, yIecTh MOTepH BeCa ITEMH JKEBOTHHIMM, CBA3AHHEE C
BEI{eIeHEeM JHHOIHOM JKETKOCTA, cOpoca KOKOHA M IpYTHME (HhaKTo-

W [yeeraia | tyrxama | tasosra
3 -
2k

Puc. 7. CpapHeHNe SKCIEpH-
MEHTAJIBHEIX JAHHEIX OO PO-
CTy CAMIOB TYTOBOTO HIEJKO-
upapa [Papsunckasa m np.,
1982] (e) ¢ kpmBoit, paccun-
'z'anﬂoﬁ no ypaemermio (9)
6)

g 70 20 30 490 50 cymhy

60



paMu, To HOJTyYeHHAA KPHBAA M3MeHeHHA Beca Goee MIm MeHee yjOB-
JIeTBOPATENAbHO ONUCHBAaeTCH (EHOMEHONOTHMYECKHM ypPaBHemueM (9).

KHax y:xe orMedanock, Tpy[NHOH (XOTA U He TaKoil, Kak B cjydae
HACEKOMHIX ¢ IOJHHM IpeBpalleHMeM) cquTadach Ipobiema ommca-
HUA H3MeHeHUs Beca JIofell Ha IPOTSKeHUHU Beell usHu. Ee yaalocs
PeIINTh, HCOOIL3YA HeluHeliHOe PenoMeH0JOTHYeCKOe ypaBHenuo (),
KOTOPOe YHOBJIOTBOPHTEIBHO ONHCHBAEeT H3MEHeHHe Beca JIOfeH A0
cabe]x mosguux craguii crapenus [Kopomies u gp., 1976; 3otun u gp.,
19781

ONPELEJIEHHE MAKCHUMAJbHO BO3MOKHOU
IIPOJOIRUATEJIbHOCTH HH3HU
MJIEKONUTAIOIKX ¥ YEJIOBEKA

Kaxk scmo M3 M3/0eHHOT0, B IIPOIIECCe CTApeHHs HEKOTOPHIX JKEBOT-
HHX ¥ YeJIOBeKA IMPOMCXOJUT CHKeHEMe Beca Tena. OvemujHo,
CHIDKEHME Beca B HpOIlecCe CTADEHHA He MOJKET 33aXOfUTE CIMIIKOM
OAJleKO, HOJKeH CYWeCTBOBATEH Hpefel], HMKE KOTOPOTO CHILKeHHE
Beca HeBO3MO:KHO. lloaTomy, ecim 6n Ham GEUIa M3BeCTHA Mpefelb-
HO BO3MOKHAs BeJMYHHA CHUKEHNA Beca TeJa IpH CTAPeHHH, MBI MOT~
au OH, ONMPAasAch HA ypaBueHyA (4) win (J), mpesckasaTh MaKCHMadb-
HO BOBMOKHYIO HPOJO/DKATeNBHOCTE Kusuu. K comanennio, Bernauny
MaKCHMAJbHO BO3MOKHOTO CHM/KeHHS BeCa HEBO3MOMKHO HOMYIHTH
n3 Habulofenuil O CHH;KeHMM Beca HpPH CTapOHMH JKUBOTHHX MIH
A0fed, TAK KaK HE Te HA Pyrue He SOCTHIAKOT IPefe]bHO BOSMOKHOM
HIPOROKATENBHOCTH KU3HN, I109TOMY ANA OHpefeleHHA YKAsagHOH
BeJMYHHK CIefyeT OIepeThes HA HEKOTODPYI IHIOTE3Y OTHOCHTEIBHO
MeXaHH3Ma CHIWKeHHs Beca B Ipoliecce cTapemus. MHE BEICKAa3ald Ta-
Kylo THIOTe3y B Opejbimyied pabore [3orum u mp., 1978). Oma co-
CTOHUT B CjaeRYyIOLmeM: HpefHoJIaraeTcd, YTo CHU/KeHNe Beca IPH crape-
HUH ;KHBOTHHX M 4eJOBeKA MPOHCXONMT B Pe3yJnTare QyHKIHOHAIL-
HOTO TOJOZAHHA KJIeTOK M TKAHeH, BOSHUKAIOMEr0 M3-3a CIMITKOM
HM3KOTO YPOBHA OCHOBHOTO 00MeHAa CTApEIONIeT0 OPramuaMa.

Xopollo m3BeCTHO, YTO BO BpPeMA pOCTa U CTAPEHHS KHBOTHBIX
OPOMCXONUT HeNpPePHBHO® CHIKeHWe MHTeHCUBHOCTH NHXaHHa. s
npuMepa Ha puc. 8 IpHBejeHH CyMMapHhe JaHHbHe 00 M3MEHEHMH
ocHOBHOTO 00MeHA U BecaTexa y My:;xkumd u skenmms CIIA, norydes-
HBE6 paspHMH aBTopaMu. Hak BHHO H3 PUCYHKA, CHU)KEHH® HHTEH-
CHBHOCTH JHIXAaHUA IPOJOJIKAETCA HENPEDHBHO A0 CAMBIX I[O3HHMX
cTajdil crapenua Jdofeil. Moskno gyMaTh HpH 3TOM, 9T0 ¢ HEKOTOPOTO
MOMEeHTa OHO [OCTHMraeT TAKOT0 HH3KOIO 3HAYCHMs, 9TO HOCTYIAKOMEro
B KJIeTKHM M TKAHH KHUCJIOPOAA OKA3HIBAETCA HEJOCTAaTOYHO AAA HOP-
MaJIBHOTO MX (YHKIUOHHDPOBAHUA M HAYMHAETCH (YHKIHMOHAIBHOE
roJloJaHHe OPrapM3aMa, BHIDAKAOMeecsd B CHUJKeHHMMe Beca Tela, 3Ja-
MeTHOe CHI’KeHMe Beca Tela JIJell HauyuHaeTcA mpuMepHO ¢ 60 1er.
C aroro MoMenTa, HO-BUAMMOMY, M HAYHHAKTCA HOCTEHEHHOS YXY[-
MIeHWE PHEPTeTHIeCKOr0 CHAGKEeHUA KIETOK, YMeHbIIeHHe CKOPOCTH
NOCTYIIeHHH U YCBOeHWSA OHUTATEIBHEIX BellleCTB M, KaK CJIENCTBHS,
cHmKenue o0mero Beca opragmsMa.
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DPuc. 8. Nznerenue peca (¢) U 0CHOBHOTO oGMeHa (6) IpH cTapeHUH aMePHKAHCKHX
mymana (1) u xermuu (2) [Sotun u pp., 1978}

Puc. 9. Pacuer MancHMANBHO T4z
RO3MOJKHOH  TPOROIDKHUTETIBHO~ S
CTH JKUBHH OenbImilckux Mys- 77i-
gnn  [pampme Horms, 1913} L 7 200000,
¢ HOMOmBbIo ypasHemus (9) P 4rw, 000 9690000
HKomcraute: Ly, = 0,93; Lyg = - Q-T
= 0,00007; Lgs = 0,0001; oy = 0,3, gpi- £
g = 0; o =1,2; B=10503 v= - l/f
1 1 i 1 ) 1 i

== 0,761, Wy =691 ¥r; iy = 10
= 31 rox. CTpelKo MOKA3AH MOMEHT
KOCTIHEHNA KOHEYHOro Boapacra 20 40 60 B0 100 1200 790 200

Ecan Brickasanmoe mpenmonoxenue NpaBWILHO, TO 6CTOCTBERHAS
CMepPTh OPTAHM3MOB AOJJKHA HACTYIATH B pe3yabTaTe HEpreTHUS-
CKOTO M (PYHROIHOHANBHOIO IOJONAEMA KIETOK M TKameil. B asroM
CIy7ae MaKCHMAaJIbHO BOSMO;KHag HpOMNO/KUTEIBHOCTE JKU3HH Oyfger
OLpeAeNATLCH TeMH jKe (aKTOpaMM, 970 M MAKCHMAJBHO BO3MOKHOE
rologanude oprapmama. VMcxomsd M3 9TOTO MOJKHO IOJIYIHTh BHAUeHHE
BeJIMYMHL NPEfeSbHO AONYCTMMOr0 CHH/KeHHd Beca Tella OpH cTape-
HHHU JKHBOTHBIX M 4eJOBeKa, OOMpAsACh HA JAHHEE O MAKCHMAIBHO
BO3MOKHOM CHIDKEHHH Beca TejJa IPH HOJIHOM WIM YacTHUIHOM roJIo-
manuy. Takue JaHHEe HMEIOTCA B JUTepaType, HA OCHOBAHHM KOTOPOH
MOKHO NpPHMHATH, 9TO JIA JOfeil mpemelbuo AOLYCTHMOe CHUKOHHE
BeCa TeJIa NP ToJofasuy Npubimsurenbno pasao 30% or cranmonap-
goro Beca [3ommm-u gp., 1978]. Ira BesmumHa ABIgeTcA CpegEeit
CTATHCTU9eCKOR M, ClefoBaTelbHO, MOKET BHATUTENBHO OTJIMYATHCA
y orgeabusix aum. Kpome Toro, oHa 0THOCHTCA K HOpMAIbHBIM AKO1AM,
a y Jjieil ¢ H30HTOYHHM BecoM IyTeM nepHoJuIecKNX IOJ0ZOBOK Bec
MO3KHO CHH3UTb 3Had9uTelbHo Goabme deM ma 50% [Huxomaes, Hu-
nos, 19731.

XoTa BeIMYMHA OpefielIbHO JONYCTUMOTO CHEKeHHs BeCa, pPaBHAA
30%, ompemenena He MOCTATOYHO HANEMKHO, MH MOKeM LDUHATH ee
B Ka4ecTBe KOHCTAHTH IpPH ONpefe/le M MAKCHMAJILIO BO3MOKHOH
IPOROJIKATENbHOCTH sku3nn Jawofeli. Homeano, 60dee Tounoe ee ompe-
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JelleEdMe MO{eT BHECTHM NONDABKY B ONpefeleHue MAKCHMAIBHO BOS3-
MOKHOH IPONOJDKUTeNbHOCTH HXM3HN, HO OHM He OYAYT HOCHTH IpHH-
DHOAATLHOTO Xapakrtepa. JJsa mpmMepa MH TPOBEJHM OIpefeieHue
MAaKCHMAJIBHO BO3MOKHOM NPOROIKUTEIBHOCTH KM3HE GenbruiicKux
MY;KIMH ¥ jKOHN[UH NepBOH MOJOBHEE IPOILIOTO BeKa, HCIOAL3YH
magemxuse ganabie Kot [1913], ocgopannsie a GorpMOM THCAE H3-
Meperwit,

Kax sagro us puc. 9, annpoxcamanus ¢ moMombio ypaBHesus (9)
KpHUBOi M3BMeHeHUA BeCa 10 MOMEHTA CHWKeHHA Beca Ha 30% mokasa-
Ja, 970 MaKCHMAIBHO BO3MOMKHAA NMPOJO/DKUTEIBHOCTD JKUSHE Geib-
TEACKAX MY/KIWH AA9aja NpoIIoro crojerdas pasaaiack 160 romam.
Crnoxnee GHIIO ompefenHTh MAKCHMANIBHO BOBMOKHYI IIPONOIKH-
TeILHOCTD KU3HM OeNbTMACKAX JREHMMH 5TOTO mepHuopga., Hpusas
H3MEHEHHs BECA JKeHIMHUH HECKOJLKO OTIMYaeTcd OT KPWBOH, Xapak-
TepHOH NIA Mym4uH: IoCTe JIOCTHKeHMS CTAIMORADHOTO Beca K BO3-
pacry 20-—25 mer y JKeHIIMH HAIMHAETCHA HOBOE yBeJIMIeHHME BeCa,
KoTopoe focTuraer MaxcuMmyMa k 50 rogam. 970 HOBOe yBeJHdYeHWe
Beca HEeHINUH, TO-BEAMMOMY, CBA3AHO ¢ IOCTPOXOBEIMEM M3MEHEHHS-
MM, M HE COBCEM SICHO, CIeRYeT JU UX YYATHBATH IPK pPacieTe MAKCH-
CHEMATbHONA MPONO//KUTEIBHOCTH JKUSHHU HeHUnH. KeaId aTH uM3MeHe-
HEA He YIATHBATH I HCHOJABL30BaTh ypaBHenue (9) ¢ TeMu jKe KOHCTAH-
Tam#t, 910 B Ada MyskumH (kKpome W, = 58,5 KI), To MH Hoaydaem
BOINYMHY MAaKCHMAJbHO BO3MOKHOH HPOJOJKMTENBHOCTH SHHSHHA
GeIBrEACKUX jKemNiMH HAYala Npomjoro Bexa, pasmywo 160 rojaw,
T. . TAKYIO Ko, KaK ® nug mysxugn [3otan u np., 19781,

Vixe m3 comocrapienns KPHBHX M3MeHEHNA BeCd MYKIMH M JKeH-
M¥H Ha9aja TPOUIJOro BeKA BHAHO, 9TO BO3HHKAIOT HEKOTOPHE TPYA-
HOCTH, CBA3AHHbE C HOABJIeHWeM H3GHTOUHOTO BeCa y KeHIUH B
cranmoHaproil ¢dse. Eme cioskEee B 370M oTHOIMeHMEM o6CTOMT Jeilo
C COBpPeMeHHHMHW JIOAbMH; B HAcTOAMEee BpeMs H30HTOYHHH Bec,
OpuYeM B 3paIATENBHO OoabOleM MacIirafe, ueM y GeablHeK Havaia
NpOULIOro BeKa, O0HADYKMBAeTCA He TOJABKO ¥ JKeHUAH, HO M ¥
MYKIHH.

IOnaa mnpumepa B rtada. 1 mnokasagh gaHnble, NOJyYeHHbIE
H. A. Hpamosum u B. A. Hururokom ([1964] mpu o6cunenosanun
wuArTeneit Mockpsl, W36RTOUHNI BeC COBpPeMeHHMX JiiOfieil, MO-BUAM-
MOMY, 3aBMCHT OT HePeMeHbl B o0mlell }KM3HeHHOH CHTyAluM: XOCTa-
To4HOe M KaJOPHiiHO® HHUTAHHEe, CPABHETENBHO MAIOIONBIKHLN
o0pas musan U 1.8, [Ipy BosHUKHOBEHUM ¥ IPH HOCHEAYIOM e MIATed -
HOH HCTOPUM CYMECTBOBAHMA YeJI0BEYECTBO He CTANKUBAJIOCH ¢ TaKH-
MH GIaronpuATHHMM YCIOBMAME, KAK B HAacToAmiee BpeMa. I[lostomy
A30HTOUHEIT Bec ABJIAETCA HeeCTeCTBEHHHWM mHpumobpeTeHMeM NiOAei,
¥ JeHCTBUTENbLHAA BANOBAag KpHBag H3MEHeHOS BeCa 4eJI0BeKA B OHTO-
remese J0JKHA OHTH Takod, Kak mokazama Ha pmc. 9. [lostomy pmis
oTnpefeleHuA MAKCHMAIBHO BO3MOMKHOM IPOMO/IKHUTEILHOCTH KU3HH
COBPeMeHHHIX JIofleil cjlefyeT HCNOJB30BATH TOABKO (asy pocTa, Taw
KAaR CTAHOHADHAA $a3a BHOCHT apredakTsl, CBABAHHEIE C IO gBISHUEM
u36uT09HOr0 Beca. G TUME OTOBOPKAME MOMKHO IpE/JIOKMUTL HeXH-
HediHoe QenoMenonormyeckoe ypabmemue (9) Mg ompepeleHds He
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Tabauya 1

HsMenenue Beca 1 [IWHEL Tejia B CTanMoHapHOE ¢ase pocra kureneir Mockam
[#panos, Huxurior, 1964]

MYKUTHB AHenmuun
BospacT, ToOH
N BeC, Kr nmHa, oM N BEC, KP OANHA, CM

21—25 203 70,70 171,76 203 59,04 158,05
26—30 173 72,08 171,76 200 59,15 158,50
31—35 150 72,15 170,01 162 62,48 157,49
36—40 121 73,71 470,73 176 62,99 157,40
41 —45 107 72,95 170,00 140 66,72 157,64
46—50 114 75,55 168,96 126 66,06 156,34
51—54 117 75,17 168,62 102 66,33 156,05
56—60 104 74,25 167,37 — — —

61—65 106 70,18 167,39 163 64,22 156,40

TOJIBLRO CpegHell MaKCHMAaNbHO BO3MOKHOM HPOJOJKHTEIBHOCTH KU3-
HE KaKOW-Iu60 Ipynmsl A0feil, Ho M MHEAUBAUIYAILHOI, 6CIH MMeeTca
MHOMBHYyaJIbHAA KDHBasg pocTa MCCIEIYyeMOTo YeloBeKa.

BJINAHUE PA3JTUYHLIX ®AKTOPOB
HA KPUBVYIO HBMEHEHNSA BECA

C DOMOIIBI0 HPeJIO:KeHHOr0 METONA MBI HOJYYMIN, 9TO MARCHMAIbHO
BO3MOKHAS HPOOKATEIBHOTE KA3HM GeJbIMECKAX MY/KUHH U HeH-
MHH HAa4ajJa OPOULIOTe Beka pasHAnach 160 romam. Ira mudpa samer-
HO OTJAMYAETCA OT OOmen pUHATHX B I'e POHTOJOTHHA BeTATHH MaKCHMAJI b~
HOM TIPOJOJIKUTENbHOCTH sKI3HA Tofeit, pasuoil 120 rogam [Komdopr,
1967]. Itu pacxoskmeHus, OFHAKO, He MPOTHBOpeYaT APYT APYTY, TaK
KAk TePOHTOJNOTH CTPEMATCA ONpPEJEJHTh DealbHYH MAKCHMAIBH YO
N POKOJKUTENBHOCTD JKH3HM, HCHOJb3YA B OCHOBHOM KOKYMEHTAIbHEE
ITaHHbIe O JOJTOKUTedAAX. B HameMm MeToXe pedsb UAET O TEOPETHICCKH
BOBMOKHON MAKCHMAJBHON NpPOJoJLRETEIbHOCTH Kmsuu. OueBHAHO,
0Ha AOJIKHA 3aMETHO OTIAWIATHCH OT PeajNbHOH NPONOIKHUTEIbHOCTH
JHU3HEM, TaK KaK JIIOE yMHDAKT B OCHOBHOM OT OolesHeil, a He oT
CTapOCTH,

Bumecre ¢ TeM OYeBMAHO, YTO TeOpPeTHYeCKH BO3MOMKHASA IPOMOJ-
JKATEJIBLHOCTE JRU3HM TECHO CBA3AHA C PeadbHOH MaKCHMAalIbHOHR Iipo-
ROLKATEIHHOCTHIO SKU3HA. JTO MO3BOJAET HCHOJIbL30BATE HpeJIOKeH-
HEE MeTon OIpegeleRdA MAKCMMAJLHO BO3MOMKAOH NpPOAOJIKHMTENb-
HOCTH KM3HH B JKCIOEPHMEHTAIbHON TepPOHTOJAOTHHM, TeM Gojee 9TO
B HACTOSAMEe BPEMA OTCYTCTBYIOT YXOBIETBOPHTEIbHEE METOLH Hpo-
IrHOBHPOBAHHA MNPOAO/IKATEAbHOCTH KM3HM >KHBOTHHX H deJOBeKa
[{y6una, Pazymosmg, 1975].
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Tabauya 2

CpaBHeOHI® HHCIOPUMOHTAJLHHX JAHHHX O HPOAOKUTENbHOCTH KHU3HM (A)
pasEnX jguHEi Mbwed [Goodrick, 1977) ¢ paccuuramHO# mo ypasHeHWIO (4)
M3KCHMATHHO BO3MOMKHOH NPOROUKHTeNbHOCTRIO KU3HK (B)

A B
JIunnn
MecH b % MecAnH %
BesxeBag (bg) 23,4 84 50 91
Homtpoapraas (C57BL/61T) 27,9 - 100 55 100
Hearas (AY) 22,2 78 50 9
Tyanas (ob) 13,0 47 43 78
Tabauya 3

CpaBHEHHE® YKCHOPUMEHTAJLHHX NAHHHX O NPOROKHUTONLHOCTH KusHu (A)
camuos B/W, npunuMaBmux pazauunyo awery [Fernandes et al., 1976],
¢ paccuMTaHHOH NO ypaBHeHHI0 (4) MAKCUMANbHO BOBMOMKHOMU
TIPONOMmKUTETbHOCTEIO KU3HY (B) 81X Mumeil

A B
IOnera
RHI % biose- 4 %

1-A (Genox 229, pacTuTeNbHOe MaC- | 450 65 1350 78
10 5%, 20 wan)

2-B (6emox 6%, pactuTeanHoe Macio | 700 * 100 1650 100
5%, 10 xam)

1-B (Gemor 229%, pactutesbHOe Mac-| 709%* 100 1650 100
o 5%, 10 wax)

4-B (6enor 69, pacturensHOE Macao | 700 * 100 1650 100
20%, 12 xax)

* Mumn, RAemAe Gosee 700 xuel.

Yr06H mOKa3arh BO3MOKHOCTb MCIIOJB30OBAHUA (PeHOMEHOJIorHuTe-
CKUX ypaBHeHHMHl pocTa [Js NpelCKa3aHWs MAKCHAMAJAbLHOH NPONOI~
KUTENBHOCTH JKU3HH NMPH M3YYeHUd pPasNudHHIX BO3JelicTBEHA HA Op-
Tanu3M, Mbl pPacecMOTpedH JHTepPATypHHe AanHBEE O MPOJOJIKHATENb-
HOCTH /KM3HHU HECKOIBKHUX Junui mbmmeil [Goodrick, 19771 u Bausanue
JHMeTH 1A TPOXOJKUTeNbROCTD Jkn3an Mblmel [Fernandes et al., 1976].

IIpupuMas 34 HOPMAJABHYI KPHBYIO pPOCTa MHIIeH SKCIEpUMeH-
TQJIbHHE [IaHHEe HO M3MEHEHMIO BeCA KOHTPOJbHOH JMHMM MbIeil
C57BL/6]  [Goodrick, 1977] u menmeit, moaywaommx pmuery 4-B
[Fernandes et al., 1976], u sagasas sxcHepuMeHTAIBbHEE 3HAYCHHS
Wi tn T0 ypaBuenuio (4), 6summ paccuuranst na dBM «Mup-2» teo-
peTW9ecKHe KDHMBHE M3MeHeHHA Beca. 3areM, IPUHUMAg MAKCHMAILHO
BO3MOKHYIO BeJIMYHHY CHIIKeHMA Beca, pasmyio 30% or W,, 6naa
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paccuuTaga MAaKCHMAJBHO BO3MOKHAA MPOACIIKATENBHOCT KUBHE-
MEmme# # (raba. 2, 3).

-3 npuBegenHbIX TaGAuUI cAeyeT, ITO MMeeTCs YNOBJIETBOPHTENb-
HOe COOTBETCTBME MEKAY DKCICPUMOHTAIBHEIME JAHHHIMH O IIPOJOJI-
HATeILHOCTH KM3HY MEIIEH Pa3HBIX JUHWIH, a TAKMKe NpPU HCIOIB30-
BAHHE PA3MHYEHIX AT C PacdeTaMd ¢ MOMOmBbI0 ypasHenus (4) Mak-
COMAJIBbHO BOSMOMKHON IPONOMKHATENBHOCTH ;KU3HH ONBITHEIX MEIIIEN.
IJTo yKasHBaeT HAa BO3MOKHOCTH WCIIONB30BaHuA ypaBHeHHH (4) m
(9) B sKcmepMMeRTANBHOH TepPOHTOJNOTHA [T MPOTHOSUPOBAHHS pe-
3yAbTaTOB BO3HeHCTBHI, He NOXKANAACH CMEPTH HOMOMEITHRX JKABOTHEIX

B sakmiodende eme pas cliegyeT NOXYEPKHYTH, YTO C HOMOIIBIO
PerOMenOIOTAYECKAX YpaBHEHUH POCTA MOKHO ONPEReIATH MIH IPen-
CKa3hBATh MAKCHMAJbHO BOBMOMKHYH NIPOROKHTENBHOCTD KU3HH
JKEBOTHHIX M YeJOBEKA TOJIBKO C ompefiesieRHOH [qojedl BepOATHOCTH.
9Ta BepOATHOCTH 3ABHCHUT OT KOJMYECTBA Halmomenmil 06 H3MeHeHHH
Beca BO BpeMs pocra: deM (oJblle MOJY4YeHO DKCIEPHMEHTATHHHX TO-
9eK Ha KPHBOH pOCTa, TeM TOYHEe MOKHO HPECKA3ATh MAKCEMAJLHO
BOBMOMKHYI NPOJO/IKHUTENBLHOCTs JKMBHE RAHHOTO »KEBOTHOIO. Hpo-
Me TOro, MH NMPHHNMAEM, UTO CHEKEHHE BeCa OPTaHu3Ma NPH CTapeHHN
ge mpeBrmaer 30%. B To ke BpeMA »Ta KOHCTAaHTA MOKeT CHIBHO OT-
AM9ATHCH Y PasHBEX JMOfeil, He roBOpA yMKe O PasHBX >KUBOTHBIX.
IloatoMy npu sKCIIepHMEHTAIBHO-TEPOHTONOTHISCKIX HCCICT0B AHMAX
TéX WA WHHX KUBOTHHIX ClIeqyeT CHeUUTANBHO BHACHATL BeIHYURY
9TOl KOHCTAHTH JJA JAHHON I'Pynmbl KUBOTHHX. B oTHOmMenuH mofeit
clefyeT HPOROIKUTE HAKOIJIOHHe HKCOEPUMEHTANBHHX JAaHHHX, CBA-
3aHHBEIX ¢ JeU9eOHHIM I'oJIOfanueM, a TakKke 06o0meHne TuTepPaTypH 1o
TOJIORaHMAM C TeM, 9TOOH Tognee ompefelmTh 3Ty KOHCTAHTY W BO3-
MOKHBIe OTKIOHEHWA OT Hee.

Hecmorps ma cxasammoe, HCIOJAbL30BAEWEe (PEHOMEHONOTHMYECKAX
YpaBHeHMH pocra HIA onpefeleHHA HHAUBEAYANLHOE MAKCHMAIBHOR
NPOAOKUTENLHOCTH JKU3HY JI0fell M BO3BMOMKHEIX MOCJIENICTBIM Jede-
HEA nra GolesHel, a Takike HCIONb30BAHNE WX B HKCICPAMEHT AILHOIT
FePOHTOJOTHY, KAK HAM KaKeTCA, BO3MOKHO M MOJE3HO.



