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TIpuBopsaTCS pe3ynbTaThl HCCIeAOBaHAS MOP(HOPH3NOIOrHIECKOH H3MEHUYHBOCTH PHIO (Ha PHMEpE CHra
Coregonus lavaretus), OOUTaIOMINX B YCIOBUAX JVIATEILHOTO MPOMBIIIIIIEHHOIO 3arps3HEHUS CyGapKTHYe-
ckoro o3epa. Iloka3aHo CTATHCTHYECKH J[OCTOBEDHOE yBEJIHYEHHE HMHIEKCOB CEpAua, MEYeHH, NMOYEK,
Xa0p M YIUTAaHHOCTH DI, KOTOPble COXPAHAIOT MOBLILICHHbIE 3HAYECHUA B TeueHHe nocienuux 20 ner.
JlaeTcs aHATHM3 MPOUCXOOAIIMX NU3MEHEHHH C HCIOJIB30BaHUEM OHOXMMHYECKHX JaHHBIX. Ha ocHOBE H3y-
YEHHs THHAMHMKH Fr€MaTONOTHYECKHX [IOKa3aTe el IPHBOAMTCA XapaKTEPHUCTHKA Pa3BUTHA TOKCHKOJIOrH-
4JecKoro npounecca pui6. B cootBeTcrun ¢ konuenuuei C.C. llIBapua gaerca oO'bACHEHHE aianTHBHBIM
nepecTpofKaM, CBA3AHHBIM ¢ YBEIHYEHHEM YPOBHA MeTa00IN3Ma 1 MOOHIM3auueil 3aliuTHBIX QyHKuMi
opranu3Ma. ChopMIpPOBaHO NMpefcTaBieHie O “TOMOTHATENbHOM 3HEPre THIECKOM I1aTe” Ha e TOKCHKa-
LHIO, KOTOpasi MOXET ONpenesiTh MOpOpU3HOIOrHYECKYIO H3MEHUYHBOCTD PhI6 B COBPEMEHHBIX YCIIO-
BHSAX 3arpsi3HEHHA BO.

Karouesvie caosa: Mopodu3nonorudeckue HHAMKATOPHI, TOKCHYHAS HArpy3Ka, 3aliUTHBIC (DYHKIHH,

“aHepreTHyecKas miara’.

B coorBerctBun ¢ koHuenuueir C.C. IIBapua
(1958, 1980) nr060€e u3MeHEHHE YCIOBHI XH3HH KH-
BOTHBIX NIPSMO HJITH KOCBEHHO CBSI3aHO C H3MEHEHHEM
3HEpreTHyeckoro GajnaHca, YTO HEM3OEXKHO NPHBO-
JHT K COOTBETCTBYIOIIMM MOPGOQPYHKIHOHAIBHBIM
caBuraM (yBeJHUYEHHE OTHOCHTENbHBIX pPa3MepOB
cepauLa, IMOYeK, MOBBLIMECHHE KOHIEHTPAaLUH IeMo-
rnobuHa B KpoBH H fip.). IIpn n3MeHeHusax B o6pase
*KHM3HH, KOTOphIE CBsI3aHbI C OOUTaHNEM B Oolnee Cy-
POBOM KJIHMaTe, WIN B YCIOBHAX NMOHMXKEHHOIO aT-
MOCGEPHOrO [aBJICHUA, HIH XXe TPEOYIOMHUM BECTH
6oJiee aKTHBHBIA OOpa3 XXU3HH, T.€. B JMIOOBIX IKC-
TPEMAJIBHBIX YCIIOBHSIX, XXMBOTHbBIE HECyT OoibIine
IHEpreTHYecKHe 3aTpaThl. 3aKOHOMEPHOCTH NOJ06-
HOTO XapakTepa BbIPaXKEHBI CTOIb OTYETIHBO, UTO
OHHM BO3BOJATCA B paHr “3akoHOB”. CHOCOGHOCTH NO-
BBIIIATh IHEPreTHUECKUH OOMEH JJIsi BhIXKUBAHHS B
CTPecCcOBOM CHTyalldH BbIpaGOTaHa y XHBOTHBIX B
TPOLIECCE IBONIOLIMOHHOIO pPa3BHTUSI U SBISIETCA
BaxkKHENIIEH HX IMpeafanTagieil K H3MEHEHHIO YCIO-
Buii cpefnl (Bapn, 1980; SA610kx0B, 0cydoB, 1981;
buron u ap.,1989; I'panTt, 1991).

Metop MopdopH3nONIOrHUYeCKHX HHAHKATOPOB
KaK OJUH H3 METOAOB OLEHKH aJaNTHBHOH peakuuu
Oprasu3MoB GOJBIIYIO NOMYJIAPHOCTEL B HCCHENOBA-
HUAX npuolpen B 60-e rofgpl B CBA3M C Pa3BUTHEM
gaein C.C. IIsapua (IlIBapn, 1958; 1980; IIBapm n
Ap.,1964) 06 2KOJOrn4eCKHX 3aKOHOMEPHOCTAX MU-
KpO3BOJIOLMY. B akomoruu pri6 nossmiuch pabo-
TBHI, CB3aHHbIE C H3YYEeHHEM H3MEHYHBOCTH HHIEK-
COB OpPraHoOB B pa3/W4YHbBIX ycIoBHaIX (CMHPHOB H fip.,
1972; [lo6punuckas, 1964 a, 6; Boxko, 1969; bpycsl-
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HuHa, 1971). Hame HayyHOe HampaBjiCHHE, CBS3aH-
HOE C H3Y4YEHHEM BITUSHNUSA 3arpsi3HEHNs Ha pbIO, IO
B NEPHON BbICOKOMH monysipHocTH uped C.C. HIBap-
1a B 70-x rogax. Ml HCXOTHIHA U3 CIETYIOMIMX IPeN-
MOJIOXKEHUH: 1) aHTPOMOreHHOE 3arpsA3HEHHE BOJ CO-
3paeT “IKCTPEMANBHOCTD” YCIOBHA OOHMTAaHUSA AN
3KHBBIX OPraHH3MOB; 2) TOKCHYHbIE BeIleCTBA ABJISA-
IOTCS TONOJHHUTEILHOR Harpy3Kol Ha OpPraHu3M H
CNOCOOGHBI U3MEHATHL YPOBEHbL MeTabonu3Ma; 3) Iis
BBIXKMBAHHSA B HOBBIX YCIOBHSAX TOKCHYHOTO 3arpss-
HEHHSI BOX OCOOH HECYT 9HEPreTHYECKHUE 3aTPaThI 11O
HAETOKCHKAIMH, YTO JOJKHO OTPa3UThCSA Ha HX MOP-
doduznonornyeckux NoKa3aTesx.

CriefyeT OTMETHTbD, YTO XHU3Hb B BOAOEMax B OT-
JMYHE OT Ha3eMHBIX YCJIOBHH XapaKTepH3yeTcs
6onbiielt 3aBUCHMOCTBIO THAPOGHOHTOB OT haKTo-
POB Cpefbl B CHIY BHICOKOH POJIH B BOJTHBIX 9KOCHC-
TeMax MPOLECCOB IKOJIOTHYECKOro MeTabonu3Ma 1
60Jblleil HHTEHCHBHOCTH PaclpOCTPaHEHHUS 3arpsi3-
msromx Bemlecrs (ITatun, 1979). B mpegucnoeuu k
kaure B.C. CmupHoga 1 gp. (1972) C.C. lIBapn oT-
METHJ1, YTO PhIOBI ABIAIOTCA HACAIBHBIM OO BEKTOM
H3y4YeHHs 3aKOHOB, YIPAaBISIOINX H3MEHYHBOCTHIO
opraHu3ma.

B 1978-1979 rr. Ha mpuMepe cyOGapKTHYECKOTO
03. Mmanpgpa, kotopoe ¢ 40-x rogos 3arpAsHANOCH
CTOKaMH MeHO-HHKEJIEBOTO M anaTUTO-He(eTnHO-
BOTO NPOM3BOACTB, NO3/IHEE NOAOTPETHIMU BORAMH
ADC, a Takke X030bITOBEIMH CTOKAMH, MbI IIPOBEJTH
HCCJIEIOBaHHE U3MEHIHBOCTH HHAEKCOB BHYTPEHHHX
OpraHoB (OTHOIIIEHHE Beca OpraHa K Becy TYLIKH) H
reMaTOJIOTHYeCKNX mnoka3darteneil cura (Coregonus
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lavaretus), OOHTaIOMETO B YCIOBHAX, Pa3THYAIOIHX-
C1 IO XapaKTepy W WHTEHCHBHOCTH 3arpsi3HEHHS.
Bri1o pokazaHo, 4TO NMPH XPOHMYECKOM BO3JEHCT-
BUH Ha pbl6 TOKCHYHBIX KOMIIOHEHTOB B IPHPOAHBIX
BOJIOEMAaX IMPOHCXONHUT yBelHYeHHe OTHOCHTEIbHOM
Macchl opranoB (Mouceenko, 1984, 1992). Ha ocno-
Be 3THX pe3yJbTaToOB GbLI0 cHOPMUPOBAHO NpEA-
CTaBJIeHHE O 3aKOHOMEPHOCTAX TOKCHKOJIOTHYECKO-
ro mpoliecca M BbICKa3aHO IIPEANONOXEeHHe 00
“HEpPreTHYECKOH IIaTe” Ha METOKCHKAILHIO H Bbl-
XUBaHHE B YCJIOBHSAX XPOHHYECKOTO 3arps3HEHHs
BogoemoB (MonceeHko, 1992, 1997).

Hcxonsa u3 copMHpOBaHHOH TMIOTE3bI H HEOO-
XOJMMOCTH €€ MPOBEPKH C y4eTOM BceX (paKTOpOB,
KOTOpPbIE MOIVIH MNOBJHATH Ha JOCTOBEPHOCThL pe-
3yJILTATOB H 060CHOBAaHHOCTH BHIBOJIOB, CITYCTS MIOY-
T 20 net (1996-1997 rr.) 6b1:11 NpoBeeHbI NOBTOP-
Hble ieTanbHellie ucclieqoBanus Mopdou3noI0-
THYECKHX MOKa3aTeliedl TOMYJAIMA CHra B Te€X Xe
paiioHax. 3arps3HeHHe BOJ| B 3TOT NepHoj Ob1I0 3Ha-
YUTEIbHO HHXKE BCIIENCTBHE OOLIEro 3KOHOMHYEC-
KOTO KpH3HCa U COKpallleHHs IIPOU3BOACTBA Ha Top-
HO-METaJNIypru4eCKUX MPeanpUATHAX.

Brina nocraBneHa LeNb — BHISBHTb XapaKTep H
YCTOHYHMBOCTL afaNTHBHBIX MOpP(OogH3UOIOTHYEC-
KHX M3MEHEHHH; NpoaHaIM3MpOBaTh OTBETHBIE pe-
aKLIMH OpraHu3Ma pbi6 Ha TOKCHYHYIO HArpy3KY H ee
CHIKEHHE; NaTh NOHHMAaHWE MEXaHM3MaM BBIXHBa-
HHS B aHTPOINIOT€HHO U3MEHEHHBIX YCIOBHSX B CBETE
konuemuuu C.C. llIBapua

K HacroslieMy BpeMeHH 3aBeplIEHbl M ApPYyIrue
HCCIIEIOBaHUA 1O curaM o3. MaHfpa, pe3ynbTaThl
KOTOPBIX HEOOXOOUMBI i OOCYKIACHUSA U MOHHMA-
HHA NPUYAH B MEXAHH3IMOB Mopdodu3nonoruyec-
KOil H3MEHUYHBOCTH PbIG: BHISBICHBI 3aKOHOMEPHOC-
TH Pa3BUTUA TOKCHKOJIOTHYECKOro Ipolecca opra-
HH3Ma Ha OCHOBE IeMaTOJOrHYeCKHX IOoKa3aTejiei
(Mowuceenko, 1998), nana xapakTepHCTHKa NATONO-
ruii ppib C HCIIONBL30BAHHEM THCTONOTMYECKHUX JaH-
HbIX (Mouceenko, JIykus, 1999) u nu3yueHb! H3MEHe-
HUS Ha GuoxuMHUueckoM ypoBHe (Kupumiok, CMHp-
HOB, 1993; CmupHoB, Kupuniok, 1994).

MATEPHUAJI 1 METOJ1bI

OcHoBY pa6GoThl COCTaBHIH MaTepHalbl IO MOP-
doduznonornUecKUM HOKa3aTeNAM MANOTHLIYHHKO-
Boro cura — Coregonus lavaretus. Pop curosblx pbIO
3aHHMaeT JOMHHHPYIOIIEEe NOJNOXEeHHe B PbIOGHOM
¢hayHe MHOTHX BOIOEMOB CEBEPHbIX PETHOHOB MHpa.
Crnararomge ero BUjibl ABISIOTCSA TOTAMOP(HBIMH, B
Pa3sNHYHBIX BOJOEMax crnocoOHbI 06Gpa3OBBIBATHL
MHOTOYHC/IEeHHbIe (POPMbI H pachl. ITO yYKa3bIBAET
Ha 3BOJIIOLMOHHYIO MOJIOIOCTb ¥ BBICOKYIO IIaCTHY-
HOCTh CHroBbIX pbI6 (PemeTHrkoB, 1980). Bmecte ¢
TEM OHM Y3KO aflalTAPOBaHbI K CYLIECTBOBAHHUIO B
YCIIOBHAX XOJIONHOIO KJIAMATa — OKCH(UIBHBI U XO-
JOROMIOOMBBI, CTEHOGMOHTHBIN XapaKTep OOyCIOB-
JMBAaET BBICOKYIO TPeOOBATENBHOCTb K KAYECTBY BOJ
¥ GBICTPYIO HX PEaKTHBHOCTb Ha H3MEHEHHE 3KOJIOTH-

4yeckOH 00CTaHOBKH B BofoeMe. C OfIHOH CTODOHBI,
MaHHbIE BUAbI YA3BHMbI K aHTPOIIOTEHHOM Harpy3ke, ¢
APYroi — ciocoOHbI OBICTPO BHIOM3MEHATHCA U afall-
THPOBAThCA K H3MEHAIOMMMCS YCIIOBUSIM CPEfbl.
TpeboBaHHAM [J151 UCCIENOBAHUH IO OLICHKE BO3-
AeHicTBHI 3arpsA3HEHUs Ha pbI0 OTBe4YalOT B OOIb-
nieil creneHu 6eHTogard, KOTopbl€ HE COBEPIIAIOT

. OONBIIMX MUTPALKH, YTO MO3BOJAET MONY4aTh Mac-

COBBIH MaTepHal N0 H3IMEHEHHIO (PU3HOTOTHYECKUX
noxa3aTeJNeH ¢ NPUBA3KOM K YPOBHAM 3arpsi3HEHHS B
npefenax apeaina obuTanus nomynsuud. Ha osepe
HMmManapa OblnM BbIfENEHBI CIHERYIOIIME 30HBI HO
CTEIIEHH 3arpA3HeHHs BOJ TOKCUYHBIMYU BEeIleCTBAMA
(ZC,/T1OK)): I) Bbicokue ao3si (20-500), IT) xponnye-
ckue (3-20), III) auskue (1-10), a Takxke 30HBI 1V)
BO3felicTBre nogorpetrix Bog ADC (Ar 3-8°C) u V)
YCIIOBHBIN KOHTPOJIBHBIA Y4acTOK, TA€ YPOBEHb 3a-
rps3HeHus npubamxancs K 3HadeHusM K.

Pp16 B BbIieJIeHHBIX 30HAX OTJABJIHBAIH CTaH-
AapTHHIM HAGOPOM HOHHEIX CEeTel IMHHOMN 25 M H BbI-
cotoit 1.5 M. B 1978-1979 rr. 6bUIH HCIIOIbL30BAHEI
CETH ¢ pa3MepoM sueH 36 —40 mm; B 1996-1997 rT. —
Habop cereit (mpomsBoacrBo Lundgren Fiskered-
skapsfabrik AB, HlIsenus) c sueeii 10, 12.5, 16.5, 22,
25, 30, 38 1 46 MM H3 HEHIIOHOBOrO MOHO(EIaMeHTa.
3TO NO3BONMWIO OXBAaTHTh GOJblIEe YHCIO pa3Mep-
HBIX rpynn. ['eMaTONOrn4ecKuil aHaIu3 MPOBOAKIH
Ha XxuBoi pri6e no Metopuke O.H.Kprinoga (1974).
ITo KIHHUYECKHM H MAaTONOTOAHATOMHYECKHM CHMII-
TOMaM OTMeYaJIuCh NPU3HAKH HHTOKCHKALUH pbI6
MaTOJOTHYECKHX H3MeHeHHit B opraHu3ame. [locne
o6paboTku pbl6 mO OOMIEOHOIIOTHYECKONR cXeMe
(ITpaBauH, 1966) npoBOAMIOCH B3BEUIHBaHHE Opra-
HOB (3ka6pbl, Ne4YeHb, IOYKH H CEPALE) HA 2JIEKTPOH-
HBIX BecaX ¢ TOUYHOCThIO f0o 0.05 r.

Hupekchl OpraHOB ONpefeNsiii KaK OTHOILIEHHE
HX Beca K TYLIKE pbIObI, YTO HCKIIOYANO BIHAHHE
Takux BapuabeabHbIX (PaKTOPOB, KaK CTeNEeHb Ha-
MOJIHEHHUS XKENYAKa U Ap. Y THTaHHOCTb ONpeNeIsUIH
no Kinapk (Bec Tymku Kk finuHe pbiObl). JJaHHBIHA 11O-
Ka3aTelb pbI6 B MOCIEOHHE T'ONbI MONYYHJI HOBOE
IIMPOKOE TNpPHMEHEHHE B 3KOTOKCHKOJIOTHYECKHX
HCCNEeJOBAHUAX MO HA3BaHHEM “HHJEKC COCTOSHHS
opraHu3ma” (Adams, Ryon, 1994). CraTucTHyeckas
06paboTKa JaHHBIX BeJIach Ha MEPCOHATBHOM KOM-
netotepe “Digital” mo makery STATISTICA npu-
KJafHbIx nporpaMm ¢dupmsl “StatSoft Inc.”

PE3VJIbTATBI 1 UX OBCYXIEHHE

Ecmecmesennasn sapuabeabnocmy
mopoguauosoauieckux nokazameaneti

ITpu u3y4yeHHH BIMSHHA 3aTpsA3HEHHS Ha Mopdo-
¢usnonornyeckue NOKasaTeNd pbI6 HEOOGXOAMMO
JHOCTaTOYHO CTPOrO NONXOOUTL K HIAEHTHYHOCTH
CpaBHMBa€MBbIX IPYIN H MCKIIOYHTb €CTECTBEHHYIO
BapHaOeNbHOCTb NOKa3aTelel, KoTopass MOXeT 3a-
BHCETb OT JHJOTEHHBIX (BO3PACT, MOJI, 3pENOCTh I'o-
Hal) ¥ 3K30T€HHBbIX (CE30HHAs JUHAMHKA YCIOBHMA
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Ta6anna 1. Bo3spacThHas #3MeHYHUBOCThL HHIEKCOB Opra-
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HOB cHra (%o) 03. UMaHzapa

Bospacr | Ceppue | Ileuennr | Tloukm | ZKaGpsl
2+ 227%0.518.03+£0.6(7.02+0.8 _
9 6 8
3+ 204+0.2|196+043) 73202 {169%0.5
45 39 58 20
4+ 1.85+0.1{9.83+£03( 7302 |17.410.3
104 109 120 46
54 166+0.11104+04| 80102 {16.5+0.3
107 104 95 29
6+ 161+0.11106+1.1] 7.8+0.5 |16.8+0.7
30 21 18 7
74 1.65+0.1[11.3+05( 6.5+09 :
14 4 3

TIpumevanue. 3pech W fanee Haj YepTOH — CpeffHHUE 3HAYCHHMA,
MO YePTOH — YHCIIO HCCIIEOBAaHHBIX PBIG.

cpefnbl, obecnieyeHHOCTb KOPMOM H Jp.) $akTOpOB.
IToaTomy B mepByio odepenb MPOBEAEH AETalbHbIH
aHaJIM3 BIMAHHUS 3THX (PaKTOPOB Ha HHAEKCHI Opra-
HOB Y pbI0 KOHTPOJIBHOU TPYINIIbl H3 OTHOCHTEIBHO
YUCTBIX pafioHOB. [IOCTOBEPHBIE Pa3IHYUS MEXAY
HMHJIEKCAMH OpraHoB y pbIO OMU3KHX BO3PacTHBIX
TPyHn He BbisBJeHbI (Tabia. 1). MoxHO nunib roBo-
PHTb O TEHACHLIUH CHIDKEHHS MHJEKca CepALa H yBe-
JIUYEHHs NHICKCOB NEYEHN M NMOYEK MO Mepe B3poc-
neHus poiO. ITonoBeie pa3nuuus ycTaHOBJIEHB] Y NO-

JIOBO3peNbIX caMOK (4—5-s cTaiui 3pENOCTH roHay)
N0 HHJEKCY NeYeHH, AN HemOJIOBO3peNnbIX ocobei
NIOJIOBOH JUMOP(H3M HE BbISBIIEH (Tabi. 2). ITH pe-
3yJIbTaThl XOPOIIO COTJIACYIOTCA C JIMTEPAaTypHBIMHU
nanHeMH (JTo6puHCKas, 1964a; Boxko, 1969; Cmup-
HOB H Jip., 1972).

Ce30oHHasg TUHAMHKA YCIOBUHA Cpefibl OTpaskaeTcs
Ha MOp¢o(PH3NOTOTHIECKHX NTOKA3ATEAX — 3UMOM
UHAECKChI BHYTPEHHUX OPraHoB Hambojee BbICOKHE
(cM. Tabm. 2), 4To OOBACHIETCS KaK Hauboee Hanpsi-
3KECHHBIMH U CIIOKHBIMH YCJIOBHSIMH CYIIECTBOBAHHS B
NEPHOJ [IUTEJILHOM NOMAPHOA 3UMbI — CHHEPOM 3HM-
Hero crpecca (Lemly, 1996), Tak u cHUXXeHneM 3amna-
coB Xupa. CaMble HU3KHE MHIEKCHI — B JIETHE-OCEH-
HH neprof Hanbosee 61aronpUsATHOTO HAryJa.

Ocobennocmu MOKCUK0A02U4EeCK020 npoyecca
Y Pbl0 U3 30H 3A2PAHEHUA

Jlng nosMMaHus H3MEHYUBOCTH MOpPOpU3NOI0-
THYECKHX NOKa3aTenel KpaTKO OCTaHOBAMCS Ha Xa-
PaKTEPHCTHKE TOKCHKOJIOTHYECKOrO Ipouecca B
opraHusMe pbl0, HHPOPMATUBHYIO KApPTHHY KOTO-
poro naloT reMaToIOrTHYECKHe noka3sarenu (Monce-
eHko, 1998).

B 30He BhIcOKHX 103 3arps3Henus (I) Tedenue
TOKCHKOJIOTHYECKOTO IIpoliecca CTPEMUTEJILHOE,
MPOUCXOMAT MaccoBass AECTPYKLUS H pa3pylIieHHE
3PUTPOLHUTOB, CBHIETEIILCTBYIOIIHE O CKOPOTEYHOM
ruOesld OpPraHM3MOB: NMPH KOHLEHTPalWH T'eMOTJio-
6uHa, 6mu3Koii K HopMe (80-110 r/i), pe3ko Bo3pac-
taeT CO3 — ¢ 2 (B Hopme) 1o 11 mM/u. B 30HaxX xpo-
Huveckux o3 (II u III) uamMeHeHHus reMaToJIoruyec-

Taoanua 2. Ce3oHHas U NOJIOBasi H3MEHYHBOCTh HHIEKCOB OpraHoB cura (%o) 03. Mauppa

Tlon u cragus
Ceson 3pEeNOCTH roHaN Cepnue Ileyens IMouxku XKabpn1
1.9+0.1 143206 11.0x£0.6 18.5£0.6
3uMa CaMKH, 11 20 ——'ll_‘ ‘———14— -'—16—
Camrsr. I-II 1.9+£0.1 125%0.5 11.1x0.6 17.8x0.5
el 18 13 15 17
Becna Cavka. III 1.9610.1 124+0.3 7.9+0.2 18.7£04
’ 127 166 204 44
Camust. 1-TI 23102 11.9+£0.3 7,71£0.2 19.8£0.6
Hel 81 127 171 23
1.72£0.1 10.3+0.2 7.2+0.1 16.9+0.3
OceHb CaMKH, 1111 76— —24—8—— 754 ——60'——
1.78 £ 0.1 9.6+0.3 7.3£0.2 17.7+£0.6
Camur, IT-111 T84 167 173 —®
1.56 £0.1 16.7+0.5 69103 17.81£0.7
Camat, V-V 0 @ 7 6
1.82+0.1 9.0+03 7004 17.1£0.8
CaMlIbI, V-V T 4 31 T
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Puc. 1. U3MeHeHHe reMaTONOTHIECKHX [IOKa3aTeNeil peI6 Ha pa3iINyHbIX CTagusix ToKcHKko3a: I — konrakTa; II — Mobunu3a-

uan; 11 - gecrabunu3auun; IVa,6 — gerpagaisu.

1 — 3penble SpHTPOLMTEL; 2 — He3pelbie 3PHTPOIUTEI (HONMHXpOMaTodHIbHEIE, 6a30(bMIbHEIE H HOPMOGIacTrI); 3 — numdo-

HHATBL; 4 — MOHOIUTEL; 5 — HEHTPO(HIDBL.

KX T[oKa3aTelefl CBHAETENBCTBYIOT O 6onee
MEJIEHHOM pa3BUTHM TOKCHKO3a WM CTaOUIH3alMU
xpoHnveckux mpoueccoB. Ctago peid o KOHIEHTpa-
L[HM reMorjao0rHa B KPOBH B 3THX 30HaX KpaiHe Juc-
KpPETHO, BCTPEYalOTCd 0COOH C BLICOKHMHU ITOKa3arte-
nsmMe — o 160 r/n (crymesue KpoBH) U KpaiiHe HHU3-
KkumMu — g0 20 r/n (aHeMmmsi). ITta BapuaGenbHOCTh
onpenensieTcs Kak NMpPOAOIKUATEILHOCTBIO ACHCTBUS
TOKCHUKAHTOB, TaK H HWHAMBHAYAJIHHOH TONEPaHTHOC-
TbIO PBIO K MX ACHCTBUIO. B 30He BiustHUS noporpe-
ThIX BO (IV) cTeneHs BappHpOBaHNs reMaToI0THYec-
KMX moKasaTeleil Beicokas (remorno6us 60-180 r/m),
YTO CBA3aHO C IACTBHEM NOBBIIICHHbIX TEMIIEPATYP
M aflanTaluMei K HUM.

Ha ocHOBE TreMaTONOTMYECKHX HCClIeNOBaHUH
BbIIEICHbl YEThIpe CTaNHH TOKCHKO3a: KOHTAaKTa,
MoOGUIN3aluy, NecTabuin3auuy ¥ gerpagauud (Mo-
uceeHko, 1998). Ha puc. 1| nokaszaHsl W3MEHEHHs
3HayeHus reMornobuHa, COD, conepKaHusA 3pUTPO-
LUTOB M He3pensbIXx (OpM, a TakKe KIETOK Oenoi
KPOBHM Ha Bblfe/leHHbIX cragusax. Ha mepBbIx nByX
CTafUAX TOKCHKOJOTHYECKOr0 mpoLecca B Pycio
KpOBH MOCTYNAalOT MOJIOAbIE U PE3EPBHbIEC KIETKH,
YTO MPHBOJUT K CTYLIEHHIO KPOBH, Ha Ma3KaX KPOBH
HaOmofaeTcs KapTHHA MONMXPOMa3iH U aHH3aLUTO-
3a, MOABJAIOTCA aHOMAalbHble AEJIEHHs KJIETOK, MO-
BBIIIAETCA COflEpXKaHUE JIEHKOLUMTOB M M3MEHSIETCS
JnedkonyUTapHas popMyna B HallpaBJIeHHH YBeJIHYE-
HHUSL JOJH MOJIOABIX JHM(QOLUTOB, HEATPOGDUIOB U
MOHOLUTOB. B psfe TOKCHKONOTHYECKHX 3KCIEpH-
MeHTalnbHbIX paboT (Kph1nos, 1974; MiBaHoBa, 1976;
XKurenesa u gp., 1989) oTMedeHO Takke NOBBILIE-
HHME YPOBHS reMOIVIOOMHA Kak NepBOH peakLUuu Ha
BO3IEUCTBHE ANOB.

Ha crapguun pecrabunusaunuu npoLuecckl pa3pyliile-
HHUSA KJIETOK KOMIICHCHPYIOTCS Pe3€PBHBIMH KIIETKa-
MH. JTY CTafiuIO, C OIpENEIeHHOH JoeH YCIOBHOC-

TH, MOXKHO OPMHATH 32 KPUTUYECKUH nopor HeoOpa-
THUMBIX W3MEHeHMH. MeTomu4yecKH ero MOXHO
YCTaHOBHUTDb AJI CHT'OB IO KOHHEHTpalMM reMOro-
6uHa 80 r/m ¥ HAaMUYMIO HAa Ma3KaxX MOJIOABIX, Pa3py-
LIAIOMIKUXCSA ¥ MaTOJNOrHYeCKUX KIIeTOK. B cnydae uc-
TOLIEHHS 3aIMUTHBIX (PYHKUMIA OpraHM3Ma Ha CTafiu
AerpajalMu MPOUCXONUT MOCTENECHHOE pa3pyllicHue
KJIETOK M pa3BUBacTCAd aHEMHS, KOTOPas IPUBOTUT K
MpeXAEBPEMEHHON aJTMMHHALMU OCOOEH.

C.C. llIrapy (1980) cryiieHue KpoBU paccMaTpH-
BaJI KaK OfMH K3 MEXaHU3MOB ajalnTaliyd OpraHu3-
MOB K 3KCTpeManbHbIM ycinoBusM. Hamm ganeBIE
MOKAa3bIBAIOT, YTO A phI6 Ha HEepPBLIX CTafiMAX JcH-
CTBHS TOKCHYHBIX BELLIECTB CHCTEMA KPOBETBOPEHHS
peardpyeT Kak 3alluTHasA (PYHKIHA MyTeM MOOHIIH-
3aI[M¥ MOJIOABIX H Pe3ePBHBIX KIETOK.

Bausanue sazpasnenun
Ha UHOEKCbl BHYMPEHHUX OP2AHO8

[l OLIEHKH BIUSHUS 3arpsa3HEHUA Ha Mopdodu-
3HONOTNYECKHE MOKA3aTeNd B KaXKOH 30HE paccMaT-
puBanach rpynna pbi6, OTTOBICHHBIX B JIETHE-OCEH-
HMi epuof 61aronpusiTHOroO Harysna, OJIM3KOro BO3-
pacTHOro cocraBa (4+, 5+ u 6+), cocrosmast TOJbKO
U3 HENOJOBO3PENbIX OCOOEH, YTO MO3BOJIMIO HAM UC-
KJIIOYATB eCTECTBEHHbIE BApHALUH NOKa3aTenel. s
BCeX OOCNEIOBAaHHBIX Tpylmn pbl6 oOecne4eHHOCTh
e ObLIa oCTaTOYHOH. B 30HaxX TOKCHYHOIO 3a-
IPA3HEHAS BOJ COMYTCTBYIOLIEE 3BTPO(HpPOBAHHE
NPUBOAUT K (POPMHUPOBAHHIO AOCTATOYHO KOPMHBIX
nacTOHIL, NpefcTaBIeHHbIX HECKOJBKUMH YCTOHYH-
BBIMH K 3arpsi3HEHHIO BHIAMH XHPOHOMHJ M OJNIAIO-
xer (Mouceenko, fkosnes, 1990; Mouceenxko, Jly-
KHH, 1999),

Cepaue. B ycnoBusix 3K0n0ra4eckoro onTuMyma
MHEKC cepAlia CATOB HauMeHbIIUH. I1pu TokcHuHoOn
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Harpy3ke y pbl6 MPOHUCXONMT HapallWBaHHE MAacChl
OpraHa — BeJIHYMHA HHAEKCA MOXKET YBEJIHYHBATHCS
Ha 60% (Tabn. 3). OueBUAHO, HEHCTBHE TOKCHYECKHX
BELECTB Ha OPraHU3M NPUBOTUT K MOOHIM3aL[1H €TO
3AIUTHBIX (PYHKIHI B YCKOPEHUIO 0OMEHA BEILEeCTB,
YTO B CBOIO O4Yepeib OOYCIIOBIMBAaET HAarpy3ky Ha
cepAle H BbI3BIBAET €r0 aflaliTUBHBIE MEPECTPOUKH.
HMeroTcss MHOTOYMC/IEHHBbIE 3KCNEpUMEHTANIbHEIE
manHele (Hughes, Abeney, 1977; Smart, 1978; Mans-
peBckas, 1979; Jlykesanenko, 1983; Kapnosuy, JIyks-
saHeHko, 1988; “Aquatic toxicology...”, 1988; ®uxe-
poB, 1989) o0 ToM, YUTO B yCIIOBUSIX TOKCUYHBIX Harpy-
30K yyamjaeTrcs PHTM [bIXaHHs, MOSBJIAETCA
TaxXHKAPAUs U YBEJIHUHBAETCS MOTpeblieHHe KHUCIIO-
pofa, YTO CO3[aeT Harpy3Ky Ha CEpAlleé H MOXET
OOBACHUTHL NPHYNHY HAPALIWBaHHMs ero Maccel. Ta-
KHM 00pa3oM, HHAEKC cepplia CBsI3aH C YPOBHEM Me-
taGonu3sma pei6. C.C. IlIBapy (1980, c. 41) nonuep-
KHBaJ, YTO MHTeHCU(pUKaLUs OOMEHa BelIeCTB Be-
AeT K YBEJUYEHHIO pa3MepoB cepAua, M 3Ta
3aKOHOMEPHOCTb XapaKTepHa [Jis pbI0, OBEprao-
IIMXCS TEHCTBHIO TOKCHYHBIX BEIIECTB.

Ilevenn. B opranusme urpaer 6oabLIyI0 posb IO
RETOKCHKAI[HM BPENHBIX BEIeCTB. B TOKCHYHBIX yc-
JIOBHSAX OTHOCHTENbHAsE Macca 3TOr0 OpraHa yBEJH-
yyBaeTcsa. CaMble BLICOKHE HHIEKChHI TEYeHH XapaK-
TEpHBbI A 30H XpPOHHUECKOTO 3arps3HEHHS — 110 OT-
HOIIICHHIO K HOpPME OTHOCHTEJBbHasg Macca IeYCHH
MOXET YBeJIH4YUBaThCA B 5—7 pa3 (cM. Tabu. 3). s
9TOH 30HBI XapaKTepHbI U HauOoNee HU3KHE MMOKa3a-
TeJIH TeMOTVIOONHA, YTO CBHAETENLCTBYET O B3aUMO-
CBSI3aHHOCTH M3MEHEHMH WHAEKCA TIeYeHH H TeMOTJIO-
6una. HanpuMmep, MakcuManbHOE 3HaU€HHE HHAEKCA
nedyenu cura 62%o (mpu Hopme 9—10%0) cOOTBETCTBO-
BaJIO KOHIIEHTpauuu reMorio6una 23 r/n. Takum o6-
pa3oM, HapacTaHHe Macchl OpraHa, CBS3aHHOE C IIPO-
[leccaMH IETOKCHKAIMA B OpPTaHH3Me, PO o/IXaeTCs
1 B IV craguu pgerpapanuu. MOXHO NPERIOIOXHTh,
YTO COXpaHCHHE XKHIHENEATEILHOCTH JaHHOH OCOOH
HPH CTOJIb HA3KOM COLIEPXXaHHH reMOITOGHHA MOTIJIO
ObITH OOYCIIOBJIEHO BbICOKOMH CTENEHBIO 3aLIUThI, KO-
TOpasi MpOABMJIACh B CIIOCOOHOCTH YBEJIHYMBAThL OT-
HOCHTENBHYIO Maccy nie4eHH B 6 pas.

B ycnoBusix BLICOKMX 03 TOKCHKAaHTOB, OUEBH/I-
HO, (PaKTOpHI pa3pyLIEHHs PEBATUPYIOT HA/l MeXa-
HU3MAMH 3aI0UTHI, ITO3TOMY YBEJIHYECHHE HHACKCA
HeYeHH HUXKE 10 OTHOLICHHIO K rpymnne psil, HOA-
BEPraloUAXcs NITUTEILHOMY BO3RECHCTBHIO XpOHHYE-
CKHX J03, XOTA YBEJIHUYCHHE JOCTOBEpHO. il cCUros
03. IMaHzipa 0TMeUYEHa JTUIIOMAHAs [ereHEPalus Iie-
YeHH ¢ MPU3HAKaM¥ HEKPO3a KJIETOK H pa3pacTaHus
coeuHMTeNLHOM TKanu (Mouceenko, Jlykux, 1999).
Hapsgy ¢ IaTONOrHYecKUMH H3MEHEHUSAMH COXPaHsI-
IOTC M HOpPMaJIbHble TKAHH II€YEHH, YTO MOXHO
OOBACHUTL B3aHMOCBSI3bI0 TIPOLIECCOB AECTPYKLUUH U
pereHepanui. B 3aBHCHMOCTH OT MX COOTHOLLUCHHS
OTIpeNieNAETCH KU3HECTIOCOOHOCTL 0COOEH.

TennoBoit (pakTOp He BBI3LIBAET CTONb CEPbE3-
HBIX HEPECTPOEK AAHHOTO OpraHa, XOTs MOCTOBEP-
HOC YBEJIHYCHHE €€ MACChl Y PbIO 3TOH 30HBI MOXET
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TakKe CBHAETEILCTBOBATL 00 HHTeHCH(UKALUHA 06-
MeHa BELIECTB B YCJIOBUSIX TEIIOBOTO CTpecca.

Crnegyer OTMETHTBb, YTO B COBPEMEHHBIH NIEPHON
CHUJXKEHHS YPOBHS 3arpsi3HEHHSA WHAEKC [ICYEHH, XOTS
1 COXpaHsieT BLICOKHE 3HAUYEHHS, B CPEIHEM CHU3HIICS
B 2 pa3a no cpaBHeHHI0 ¢ 1978-1979 rr. Ileyens 3Bo-
JIFOIMOHHO OIIpefieieHa KaK CHCTeMa JECTOKCHKalMK
opraHu3ma, o3TOMy €€ Macca Haubolee YyTKO pea-
TUPYeT Ha TOKCHYHYIO Harpy3ky. S.M. Adams u
M.G. Ryon (1994) noka3ann nHpOpMaTHBHOCTE KpH-
TepUs YBEJIMYECHHS HHAECKCA NEYEHH HA TOKCHYHYIO
Harpy3Ky ¥ ero 3HaYMMOCTh B HHAHKAIL[MH 3[[0POBbs
pbIO H COCTOSTHUS TOMYJISAILMH IIPH 3aTPS3HEHUH TIPH-
POMHBIX BOTOEMOB.

BuroxuMmuyeckue JaHHbIE CBHACTENBCTBYIOT 00 ak-
THBH3AIMH B IICYEHH PbIO U3 3aTPA3HEHHBIX BOTOEMOB
tbepMeHTOB (IITOXPOMOB, MOHOOKCHAA3HI U JIp.), OT-
BETCTBEHHBIX 3a AeTokcukauuio (Cunopos, I0popuu-
Kkuii, 1991; CmupHoB, Kupuniok, 1994). B paae aKkcre-
PHMEHTAJIBHBIX paboT MO BIMSHUIO ANOB Ha PbIO
MOXHO BCTPETHUTh MMOATBEPKAECHHE YBEIHUEeHHA OHO-
XHMHYECKOH aKTHBHOCTH B NnedeHH (Bbiconkas u ap.,
1994; HemoBa u ap., 1994). [Ins BEIXKUBaHUA B YCIIO-
BHSIX BIIHSHUSA XPOHHYECKHX O3 TOKCHKAHTOB PbIOBI
YBEIMYHBAIOT Maccy NEeYeHH BCIENCTBHE aKTHBH3a-
AU CHCTEMBI JeTOKCHKALMU. AMEPHKaHCKHE HCCTIE-
noBatenn (Adams, Ryon, 1994) yka3eiBaioT, 4TO B
YCIOBHSIX BO3NEHCTBHA Ha PbIO XPOHHYECKOIO 3a-
IPA3HEHUS YBEIMYMBAIOTCA: 1) CHOCOGHOCTD NIEYCHH
IPOAYUHPOBAThL 3H3UMBI AJIs ACTOKCHKAlMH; 2) Ha-
KOIUICHHE TJIMKOTE€HA W JIMIHAOB U 3) IPOLECCHI pe-
BpaLIeHUs MPOTCHHOB U JIMITHAOB B (PH3HUONOTHIECKH
cBoboaHyI0 aHepruio. Takum 0Opa3oM, ypoBEHb Me-
Tab0IM3MA 1O AETOKCHKALIHH BELIECTB B ICYEHH CBSI-
3aH ¢ e¢ OTHOCHTEJIbHBIMH pa3MepaMH. beccnopHo,
YTO Ha OTHOCHTEJILHYIO Maccy IEYEHU MOTYT BIMATH
U TIaTOJOTHYEeCKWe W3MEHeHHs opraHa. Cnoco6-
HOCTb 3TOT'O OpraHa K percHepalMd TKaHH Kak 3a-
IATHAsA (PYHKIHA OpPraHu3Ma IIMPOKO HK3BECTHA.
3TUM OOBACHAETCS, YTO B YCIIOBHSX MJIMTEIBHOIO
BO3[I€HCTBHSA HH3KHUX 103 TOKCHKAHTOB 3HAYCHUA HH-
IEKca MEeYECHH MHOTO BBILIE IO CPABHEHHIO C 30HOM
BBICOKHX J03.

IMoukn. OcHOBHas (PyHKUMA OYEK 3aKNMIOYAETCS
B BBIJICJICHUH TPOAYKTOB XU3HE[EATEIbHOCTH PbIO,
TOJIOBHOHM OT/Ie]1 y4acTBYET B IPOLECCAX KPOBETBO-
penns. C.C. IlIsapu (1958) B pa6oTe “Merton Mmopdo-
(bU3HONOTHYECKMX WHIHKATOPOB B 3KOJIOTHH KU-
BOTHBIX " [€JIa€T ONPENEICHHBIA aKLIEHT Ha TOM, YTO
OTHOCHTEJIbHBIN BeC NMOYEK SIBISICTCS YYTKHM HHOHU-
KaTOpOM YpOBHsI OOMEHa BEILECTB KaK y TOMOHO-
TEPMHbIX XHBOTHBIX, TaK U Y MOHKHIOTEPMHBIX, Of-
HAKO JIUTepaTypHbIE aHHble 00 HCCIEeOBaHUU HMH-
ACKCOB II0YeK PbIO OTCYTCTBYIOT.

AHanu3 H3MEHYHBOCTH NOYEK B 30HAX 3arpsi3He-
HMS BBISIBHJI MX BBICOKYIO PEAKTHBHOCTb Ha H3MCHE-
HHE 3KOJOrNIeCKOi 0OCTaHOBKHU B BOXOEME H TOKCH-
YECKyI0 Harpy3ky. Bo Bcex 30Hax 3arpsA3HeHHs Ha-
OmofaeTcs CTAaTHCTUYECKH TOCTOBEPHOE YBEIHYECHHE
Macchl Mo4ek (cM. Taba. 3), YTO CBHAETEILCTBYET O

5%
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Ta6mmma 3. Mopdodn3nonornieckKne NoKaaTenu psi6 B yCIOBHSX 3arpsA3HeHUs BOA TOKCAYHBIME BeLIECTBaMHA — BbICOKHX (1), xpounuecknx (IT), cna6uix o3 (I1D),

a Takske nogorpeThiMd BofamMu ADC (IV) B B yCIIOBHO YHCTOM KOHTPOJILHOM paitoHe (V)

TlpeBbimenue
I IIJIK no TemoraoGun Hrpgexcobl opranos, %o YnurasHOCTh
3ona CPHOR, | roxcmumbIM
roub! BEILeCTBaM
L(G/MIK) r/n t cepaue t TieYeHb t TIOYKH t XKabpbl t no Kiapk t
88.3+3.1 1.68  0.05 9.9+0.3 8.95+0.5 22.9+0.5 1.19£0.02
1 _1 7 4 " . dedog | T T . ¢ ok . F¢okk . A kK — K L3 2 3 N * kok
978-1979 0-500 20 5.8 0 4.4 o 5.8 5 3.8 T 3.4 =3 55
I
20-80 91.7+19 1.65 £0.04 9.8 £0.4 7.8 0.4 1.18 0.1
1 7 — . KKk : it B ok Kk e : 3¢ ok . * — = —_— A o5 5k ok
996-199 38 6.3 5 3.8 % |44 5 2.2 T 5.9
8-20 73.6+49 x| 1592004 | oL 1213216 | opun | 82104 wny | 216106 1.25£0.02 |, .
~ + 59+0. 31 +0. 6+0. 2510. o
1978-1979 —~0 |68 g |2 | T |79 5 |31 =5 |09 |=F%— |70
i}
5-15 793226 | o quqn | 1612007 |0 11324208 | ouen | 78203 |, o 1.27£0.02 |4 conn
1996-1997 =5 |91 =5 22 |75 |59 0 2.8 ~ == |95
3-10 220207
1978-1979 110+58 |, 174006 |5 pp [10.1208 |, oy [ 81507 |, ¢ 230209 |, 11£05 |, 4
9 9 9 9 9 9
111
2-5 94.0+ 1.7 | < gunene | 1772005 | 0 [ 106203 | ] 81202 | .. 114+ 0.01 |, qurn
1996-1997 —55— |58 g [SIM | ——— |86 = |46 ~ oo |39
~ oo | 116134 1.53 £0.04 9.410.3 wrne | 79202 | . 121.0£03 1.16£0.05 |, ,sun
1978-1979 | At 3-8 ~—5— (13 e |18 g |46 30 4.2 % |18 | T |44
1Y%
o | 104£34 1.8+0.12 |, ouy | 8.5£0.3 . - _ 1.04 £ 0.01
1996-1997 | At 3-5 56— |15 e |29 3 2.1 5 |15
111+£22 1.41 £ 0,04 7.6+0.3 6.7+0.2 20.1+0.3 1.05 +0.02
V| 19781997 <1 3 4 50 67 70 75

TIpuMeuanne: ¢ — OTNHYAA MEXAY IPYINAMHA PBIG U3 30H 3arpsA3HEHAsS ¥ KOHTPOJBHOrO palioHa NOCTOBEPHBI: * — p < 0.05; ** — p < 0,01; *** — p < 0.001.
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BO3pAacTaHHWM POJIM JAHHOI'O OpraHa IO BBIBENEHHIO
NPORYKTOB META00IM3Ma ¥ TOKCHYHBIX COETHHEHHIA.

IToka3zano (Oposuuxkuti, Cugopos, 1993), uro
IpY OTPAaBJIEHHH B MOYKax PbI0 NpoHCXOAT Hanbo-
Jiee 3HaYUMble H3MeHeHns Ha GHOXHMHY€ECKOM ypOB-
He. ClenyeT OTMETHUTB, UTO B YCIIOBHSX o3epa MMaH-
Ipa noj BO3NEHCTBHEM TSXKEJBIX METAIIJIOB B IIOYKeE
IMPOHCXOMAT MaTOJIOTHYeCKHe u3MeHeHHs. [Js pbi6
XapaKTepHbl Takue 3a00JieBaHHA, KaK He(pOKaib-
IuTO3 U pubpoanacros (Mouceenko, JIykus, 1999).
IToaToMy yBemmueHHe Macchl OpraHa B 30HaX BBICO-
KOH M cpegHell TOKCHYHOCTH MOXET SIBJIATHCA HHTE-
rpajIbHBIM PE3YNBTATOM NATOJIOTHYECKHX H3MEHe-
HHMU M MOBbIILIEHHUs YPOBHS MeTaboIH3Ma B OpraHu3-
Me. HecMOTps Ha CHIKEHHE YPOBHS 3arpsi3HEHHS BOJ
1 3a00JIeBaeMOCTH pbI6 B COBPEMEHHBIN NEepHOJ, HX
MHAEKCHI HOYKH, KaK H [PYTHX OpraHOB, OCTalOTCS Ta-
KHMH X€e BBICOKMMH, KakK H 20 et Ha3afl. [locTtaTouHo
BBICOKH HHJIEKCHI IOYEK Yy PhIO H B 30HE HH3KHX 103
TOKCHYHBIX BellIECTB, I'ie MATOJIOTHH IIOYKH HE BhISIB-
JIeHbI, @ TAK>K€e B 30HE BIIHSIHHUA NIOJOrPeTHIX BOMI. Bo3-
pacTaHHe POJIH 3TOTr0 OpraHa 1o BbIBEJEHUIO IPOIYK-
TOB MeTab0JIH3Ma NPH ero MOBBLIIIEHHH MOXET pac-
CMaTpHBAThECA KaK OfWH U3 MEXaHH3MOB aflaNTallHH
PBI0 K JTFOOBIM 3KCTPEMAaJIbHBIM YCIIOBHSM.

XKaopsi. UrpatoT B oprannsmMe pui6 BaxkHYIO ¢u-
3HOJIOTHYECKYIO pOJIb KaK opraH gbixanusa. OgHako,
K COXaJIeHHIO, B JUTEpaType HaHHbIE IO OTHOCH-
TEIBHOMY BECy 3TOTO OpraHa BCTpPEYalOTCS PENKO
(boxxko, 1969). bonee BricOKHE MHAEKCHI Xabp CH-
roB HaGJIIOMJaJIACE B 30HaX 3arpsA3HeHus (cM. Tabu. 3).
Bo3MOXHO, 4YTO NOQX JEeHCTBHEM TOKCHYHBIX Be-
1IECTB, COflepKallUXcs B BOJE, 3all[UTHAs (PyHKUMS
Kabp mposBIAETCA B Pa3pacTaHAH M YTOJIIEHHA HX
SMUTENA, YTO OTPaKaeTcsi Ha UX OTHOCHTEJBHOH
macce. C [pyroil cTOpoHbI, MHOTOYHCIEHHBIMH 3KC-
NMEPUMEHTAaMU IOKa3aHO, YTO BO3[€HCTBHE TOKCHY-
HBIX BEILECTB WU JPYIHX CTPECCOPOB NMPHBOTHUT K
yYallleHHI0O PHTMAa [bIXaHHsA, THUINEePBECHTHIALHA
>Ka0p M NOBBILMICHHIO MOTpPEOIEHUS ppIOaMH KHUCIIO-
pona (Becenos, 1969; Manspesckas, 1979; JIykbs-
HEeHKO, 1983; Kapnosuy, JIlykbsineHko, 1988; “Aquat-
ic toxicology...”, 1988). ¥YckopeHue MeTaGoiH3Ma,
HNOBBIMICHHUE NMOTPEOICHHs KHCIOPOAa O NEHCTBH-
€M TOKCHYHBIX BEIIECTB IPUBOJUT K BO3PACTaHHUIO
duznonoruyeckof ponu xkabp, YTO CO3mAET JOMOJI-
HHUTEJBHYIO Harpy3Ky Ha OpraH H B pe3yJIbTaTe yBe-
JUYABAETCA OTHOCHTEILHAS HX Macca.

H3amenenue noxazamenet ¥upoHaKonieHusn

2K¥poHakoIIIeHHE TECHO CBA3aHO CO BCeMU (pu3u-
OJIOTHYECKHMH TPOLECCAMH B OpraHM3Me PpbIO, I1o-
9TOMY MOXeT ObITh HHIHKATOPOM aJaliTHBHBIX H3Me-
HeHM# B opranusme. JInteparypHble TOKCHKOIOTHYE-
CKHE [aHHbIE, IONYYEHHbIE B 3KCIIEPHMEHTAX, YacTO
CBHJIETEILCTBYIOT 00 HCTOIIEHUH PbI0 M CHIDKEHUH HX
Beca ¥ XXMPHOCTH ITOJ{ BIMSIHUEM TOKCHYHBIX BEIIECTB
(Mertenes u np., 1971; JIykesaaenko, 1983).
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Hamm ganHBIE, IOTYyYEHHBIE B IPHPOAHBIX BORO-
€Max, pacKphIBalOT NPOTHBOIIONOXHYIO KAPTHHY: B
YCIIOBHSIX XPOHHYECKOTO 3arpsS3HEHHS MPHPOTHOrO
BOIOEMA y CHTa W PANYIIKH K OceHH HabmropaeTcs
MOBBIMIEHHOE XUPOHAKOIUICHHE (YIIHTAHHOCTE H KO-
JIAYECTBO BHYTPEHHETO XHpPa) MO CPABHEHHUIO C PbI-
6aMH U3 KOHTPOJbHBIX palioHoB (MounceeHKo, 1992,
1997). Pe3ynbTaThl HCCIAEROBaHUS MTOKA3BIBAKOT, UTO
y pbi0 B 30HaX XpOHMYECKOH HHTOKCHKALIHA YITHTAH-
HOCTb JOCTOBEPHO BBIIIE IO CPaBHEHWIO C KOH-
TPOJBHBIM palioHOM (cM. Tab. 3). ITonyyeHs! Takke
OnOXMMHYECKHE [aHHble, KOTOpbIE IOATBEPAKIH
MOBBIIIEHHE B MBIIIIAX YPOBHA 3aMacHbIX JTHITHIOB Yy
PbI6 U3 3THX 30H IO CPABHEHUIO C HE3arpsI3HEHHBIMH
paitonamn (Kupumiok, Cugopog, 1994).

B pa6orax I'.B. Hukonbckoro (1974), C.C. IlIBap-
ra (1980) XupoHaKOIUIEHHE paccMaTPWBAETCH KakK
OJUH U3 MEXaHH3MOB OOpa30BaHHs IHEPreTHYECKO-
ro “gemno’ NpH BO3[EACTBHH HA MOMYJSILHIO He6naro-
NPUATHBIX NPUPOAHLIX (dakTopoB. Ha GHoxumuvec-
koM yposHe M.H. lllatynoBckuMm (1993) mokasaHo,
YTO Yy MOJIOIH pbI6 B KPHTHYECKHE TIEPHONBI KU3HHY,
HallpUMEP NMPH 3UMOBKE WIH CKATE MPOXOTHBIX H I10-
JYNMPOXOAHBIX pbI6 B MOpe, MOBBIIIAETCA COflEepKa-
HHUE JUIHAOB B KPAacHBIX MBIIIIAX, KabpaX, KAIIey-
HHKe, yBEeJIHUMBaeTCA cofepxkaHue (poconumaoB 1
BBICOKO HACHIIIEHHBIX KHPHBIX KHCJIOT JHHOJEHO-
Boro paga. A.®. Kupunos (1983) npuBogur ¢akTsl,
YTO B IIpOLiecce afanTal[iH CATa K HOBBIM YCIOBHSAM
BOJOXPaHHWJIUILA OH CO3[AaET 3HAYMTENLHBIE 3aMachl
9HEPTETHYECKUX CyOCTpaToB, B pe3yabTaTe MOBBI-
[IAKOTCS YNHTAHHOCTh M KOJHYECTBO BHYTPEHHETO
xwpa. I0.I'. IOposuuxum u B.C. CunoposriM (1993)
NOKa3aHo, YTO Yy pANYILIKH U3 03epa, Kyja IolalH
repOHLHEI, BO BCeX CHCTEMaX OpraHn3Ma OTMEYEHO
MOBBILIEHHE YPOBHS cofie pKaHus (POCchOTUIHUTOB.

MOoXHO TpegIoNIOXKUTh, YTO MOJ] BIUSHHEM XpO-
HAYECKOTO 3arpsi3HEHHS Cpefbl CTUMYJIHpPYETCS
BKJIIOYEHHE MEXaHH3MOB PETYJISLHMA POCTa H XHUPO-
HAKOIUTeHUS PbI6, HOCKONBKY I BBIXKHUBAHMS B 3KC-
TpeMallbHBIX YCIOBHAX OpTraHH3M HOJIKeH o0nagaTh
ONpeNEeEHHBIM HEPreTHYECKUM PEe3epBOM.

XapakTep H3MeHEHHs JMIMIHOrO CTaryca pbib
MIPH OCTPOM KPAaTKOBPEMEHHOM BO3IEHCTBHH TOKCHY-
HBIX BEIIECTB PE3KO OTINYAETCS OT XPOHHYECKOTO
Bo3fieiicTBus. B mepBoM ciiydae mpoOSIBISETCS SIPKO
BbIpakeHHas] KJIETOYHAsA IAaTOJIOTds, MpH KOTOPOH
MOBBIIIAETCS KOHIEHTPAWs TM30IMIMTHHA; BO BTO-
POM ciy4ae MPOUCXONUT peaGuiuTanus OpraHusma 3a
cdeT cunTe3a munugoB (FOposuukHit, Cugopos, 1993).

TakuM 00Opa3oM, OHMOXUMHYECKHE MeXaHU3MbI
OOBSICHAIOT pa3IHyUsl B MpoOLeccax XXKUPOHAKOILIE-
HUSA PbIO B YCIIOBHSIX OCTPOI H XpORHYECKOH MHTOK-
CHKALWH, PACKpPLIBAIOT NPUYHHBI YBETHUYEHHA MOKa-
3aTejied YIHTAHHOCTH H KOJUYECTBA BHYTPEHHETO
xupa. C 3KOJIOrn4ecKoi TOYKHU 3peHHsl COCOOHOCTh
ocobell mepecTpauBaTh OOMEH BEIIECTB B CTOPOHY
OTJIOKEHHS XKHPOB BMECTO pacxofia MIacTUYECKHX
BEIECTB HA POCT SBISAETCA OJHMM M3 MEXaHH3MOB
pearupoBaHHs Ha CTPECCOBYIO CHTYaL[HIO ¥ BbIXKHBA-
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Pac. 2. CxeMa pa3BHTHA TOKCHKO3a OpraHH3Ma pbiI6.

HHsA, KOTOPBIH B YCJIOBHAX 3arpsi3HEHHs IpHoOpeTa-
€T aJanTHBHYIO IIEHHOCTD.

Ob6ocHosanue nonamusn “sanepzemuyieckoli naamot”
Ha 0emOKCUKAYUio

3arpsi3HeHUe OKpyXalollel cpenbl SBIsSETCSA
¢akTOpPOM, CTpPEMUTENHHO (B IBOJTIOLHOHHOM Bpe-
MEHH) H3MEHSIOINM YCIOBUS OGUTAaHHS OpraHU3-
MOB, YTO CO3[]aeT 3KCTPEMAaNbHOCTh A UX CYIIECT-
BOBAaHHSA H BbIXXHBaHHA. [TosiBNsieTCs HOBOE KadecT-
BO — TOKCHYHOCThb Cpefbl. YCIOBHS IPOILIOTrO
Mpefonpefensand (POPMHUPOBAHHE COUYETAHHH IpH-
3HAKOB, MO3BOJISIOIIUX BHAY BBIXHMBAaThH B OIpefe-
JICHHOM AMana3oHe KonebGaHui abHOTHYEeCKUX (ak-
topoB (IBapy, 1980). “Opranusmsel He npefHa3Ha-
YeHbl, He aJanTHPOBaHbl HA [N HACTOALIETO, HH K
6ynyiieMy He IpHCNIOcOOIeHbl — OHH SIBISIOT CO6O0M
UBblEe CAeCTBHA coOcTBeHHOro mnponuoro” (bu-
rOH U fp., 1989). Ha u3sMmeHeHue ycioBHH XH3HH,
BKJIIOYasi TOKCHYHOE 3arpA3HEHHE, OPraHU3MBbI pea-
THPYIOT B COOTBETCTBHH C 3BOJIOLHOHHO OIpefne-
JIEHHbIMM MEXaHHM3MaMH BBIXKHBAHHSI B CTPECCOBOMU
cutyauu. CaMOperylIsiTOpHbIE MEXaHH3MBI — 3TO
oOLIMe CBOWCTBA, BbIPAGOTaHHbIE Yy XHBOTHBIX B
Tpoliecce HCTOPHYECKOTO Pa3BUTHUS, OHH NPH3BaHbI
He obeclieyuBaTh CTaOUIBHOCTD, @ YPaBHOBEIIMBATh
C H3MEHSIOIUMNCS YCIIOBUAMHE CPEJbl H HAIIPaBJIEHbI
Ha BbIXHBaHMe Bufa (Hukonwckwuit, 1974). Oprauns-
MbI ITPEANANTAPOBAHBI K KOIEe6GaHUAM aGHOTHYECKUX
MIApaMEeTPOB B Mipefiesiax HCTOPHYECKOr0 HX pa3BH-
TUS, T.€. UMEIOT NOTEHLUHUANbHbIE aflallTallud, KOTO-
phble NPOSBISAIOTCA NIPH BapAaGeIbHOCTH TAPaMETPOB
cpennl (S16mokoB, I0cydos, 1981).

AHanmn3 pe3yabpTaToB HecnenoBanusa Mopdodusn-
OJIOTHYECKUX MOKa3aTened cura o3. MimaHppa noka-
3bIBAET, YTO B IKCTPEMAJLHBIX YCIOBHAX, CO3aBae-
MBIX TOKCHYHBbIM BO3[IEHCTBHEM, IPOUCXONUT yBEIIH-
YEeHHEe Macchl OPraHoB. MOXKHO IPEANONIOXHTb, YTO
BBICOKas PEaKTHUBHOCTh (PYHKIIHOHABHO BaXKHBIX
OpraHOB CBsi3aHA C HHTeHCH(HKANUEH OOGMEHHBIX
MPOLIECCOB IO NETOKCHKAIIMU M BhIBEICHHEM IIPONYK-

MOHUCEEHKO

TOB MeTab0IM3Ma. Y BeTHUEHHE OTHOCHTEILHOM Mac-
Cbl OPTaHOB U CT'yIIeHHe KPOBH B YCJIOBHAX NEHCTBHS
XPOHHMYECKOTO 3arpA3HEHHA SBISETCS CIENCTBHEM
MOBBILICHHsL YPOBHA MeTaboNMH3Ma, YTO HAILIO MOJ-
TBEpKACHUE B IOCIERYIONHX GHOXHMIUYECKHX HCCTe-
noBauusx (Cupopos, I0posuukwuii, 1991; KOpoBuukwuii,
Cupnopos, 1993; Hemosa u fip., 1994; Adams, Ryon,
1994). Bes perynsuust B3auMOfeiCTBHs PbIO C H3Me-
HSIOIIMMUCS YCIIOBUSMH Cpeflbl HAET Yepe3 H3MeHe-
Hue oOMmeHa BelecTB (Hukonbckuii, 1974). JIoruuHo
3aKJII0YHTh, YTO B 3KCTPEMAJIBHBIX YCIIOBHAX 3arpss-
HEHHUS BOJ B MEPBYIO OYepeNb BKIIOYAIOTCA OOIIe-
6nonoruyeckie MeXaHH3Mbl pearipoBaHus Ha CTpec-
COByIO cuTyanuio. B cnyyae, korga u3sMeHeHHs BbI-
XONAT 3a PaMKH aJalNTallHOHHBIX BO3MOXKHOCTEH
BHJ]a, B OpraHM3Me pa3BHBAIOTCA NMATOJIOTHH U JHUC-
(yHKIMH, KOTOpble NPUBOAAT K ero rubemu. Ilo-
CKOIIbKY MOOHITH3AlMs 3aLIMTHBIX (PYHKIHUI OpraHus-
Ma MMPOMCXOJUT BO B3aHMOCBSI3U C MAaTONOIHYECKUMH
HU3MEHEHUSIMH B HEM, TO CJIOXKHO HPOBECTH I'PaHb
MEXNTY HUMH.

B 06061eHHOM BUfie cXeMa pa3BUTHA TOKCHKOIO-
TMYECKOro Mpoliecca y pbi0 MpefcTaBleHa Ha pHc. 2.
TeopeTnyeckd MeXaHH3MBI -~ 3aIIHThl NOCTHTAIOT
MaKCHMAJILHOH MOOHIIH3ALlMH Ha KOMIICHCAIIHOHHOM
IOpOre, YTO MO3BOJSET CHU3UTH WIH 3aTOPMO3HTh
pa3BHTHE NaTOreHe3a, KpHTHYECKUH MOPOT XapakTe-
pHU3yeTCsA MCTOLIEHHEM 3aIIUTHLIX (YHKUMHA, KOrna
NaTOJIOTHYECKHE M3MCHEHHSA B OpPraHH3Me HaudHHa-
10T IPEBANTHPOBATH, YTO IPHBOJAHMT B KOHEYHOM HTO-
re K JeTalbHOMY Hcxony. Bmecre ¢ TeM crao pei6
1o 3a601€BaEMOCTH TUCKPETHO, YTO MOXKET OOBsC-
HATHCA HE TONBKO HNPOAOXKHTEILHOCTBIO H CHIIOH
AeHCTBYS TOKCHKAHTOB, HO M HHIUBHAYaJIbHOU TOMNE-
PaHTHOCTBIO 0c0o0el K UX JJEUCTBHIO.

Bo3HuKaeT AMCKYCCHOHHBINA BONPOC 00 afanTHB-
HbIX H3MEHEHHUSX, NMO3BOJSAIOIIMX NOMYISALMH, He-
CMOTpPA Ha TOKCHYHYIO Harpy3Ky, CyLIEeCTBOBaTb H
HOMIEPKHBATh YHCIEHHOCTD B YCIOBUSIX JTHTEIBHO-
ro 3arpsi3HeHus. B HaleM npumepe o3. Fimanppa 3a-
rpsi3HsAeTcs Gollee MONMYyBeKa, OJNHAKO IOMYJSIHs
HNOAACPXKUBAET CBOIO YHUCIEHHOCTb M MPOMONIXKAET
Bocnpou3BoacTBOo (Mouceenko,1997). B ycnoBusix
XPOHHYECKHX U CNabbIX 03 3arpsA3HEHUS HHAEKChI
BHYTPEHHHX OpPraHOB JOCTOBEPHO BBIIIIE ITO OTHOIILIE-
HMIO K KOHTPOJBLHOH rpymnmne pbi6 H COXPaHAIOT
6/H3KHE NOBBIIIEHHbIE 3HAYEHHS W3 IOKOJICHHS B
HOKOJeHHe B TeueHue 20 ner.

OcHOBBIBasiCb Ha OOILEGHONIOTHYECKOM 3aKOHE
pearupoBaHus OcoOeil Ha CTPECCOBYIO CUTYalHiO B
koHuenuuu C.C. llIsapua o ToM, YTO JMHOGBIE AOMOJ-
HHUTEJbHbIE 9HEPreTHYECKUE 3aTPaThl BEAYT K YBEIH-
YEHHIO MacChl BHYTPEHHHX OPraHOB, IPUXOJHM K 3a-
KIIIOUYEHHUIO — MOOMIHM3alUs 3alUTHRIX (PYHKIUH Op-
raHu3Ma, NMpOsIBISIOMASACA B YBENIHUCHHH HHACKCOB
BHYTPEHHHX OpPraHOB, CBHJIETEJILCTBYET O JIONOJIHH-
TENLHOH “‘IHEpPreTHYecKOou IaTe” OpraHM3Ma, CBS-
3aHHOM C JeTOKCHKAIHEeH H €ro BhI)KHBAHHEM B TEX-
HOT€HHO-TPaHC(OPMUPOBAHHBIX YCIIOBHUAX CPEHBI.
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TaxuMm o6pa3oM, aJaliTHBHYIO IEHHOCTb B COBpE-
MEHHBIX YCIOBHSAX 3arps3HEHHs BOJ MPHOOPETAIOT
NEpPeCTPONKH OPTaHA3Ma, CBA3aHHBIE C HX CIIOCOGHO-
CTHIO MOBHIIIATH YPOBEHL MeTaGONIM3Ma B COOTBET-
CTBHH C 9BOJIIOIMOHHO OIpeNie/ICHHEIMU MeXaHN3Ma-
MH TOBBIIIIEHAS KXKU3HECTIOCOOHOCTH, UX NpeajanTa-
nued K HeGJaronpusATHBIM YCIOBHSM. Y BEJTHUCHUE
Macchl BHYTPEHHHX OpPraHOB MO3BONAET OCOOM BBI-
HEepPXHUBAaTh HaNpPsKECHHbIN 2HEpreTHYECKH OaiaHc,
a mepecTpoiika OGMeHa BEILEeCTB B CTOPOHY 3alaca-
HHS XXHPOB CO3[aeT HEOOXOUMOE IHEPreTHYeCcKoe
“meno”. Ocobu, cnocoOHbIE BbIIePKHBATh JOMOJTHH-
TeJbHbIE HEPreTHYEeCKHE 3aTpaThl Ha JAETOKCHKa-
IMIO MPOHHKAIOIKX B OPraHU3M ciabbIX 03 SAMOB,
npuoOpeTaloT MPeHMyILECTBA [JI BHIXKUBAaHHUA B yC-
JIOBHSX 3arpA3HEHHs Cpefbl.

Yro xacaercs caMoro MeTofia MopoGH3HOIOTH-
geckux uHaukatopos, To C.C. llIsapy (1980) oT™e-
YaJl HEJOMMyCTUMOCTh YIIPOIIEHHOro Mofgxofa K He-
My, KOrfja BeC TOrO WIH HHOTrO OpraHa UCNOJIb3yeTcs
“KaK TeEpMOMETP”’, ¢ MOMOILBIO0 KOTOPOTO MOXKHO OIl-
penenuTh HHTEHCUBHOCTh MeTab0nu3Ma B 3HEPreTH-
yeckux enuHuniax. Heo6xonumo “ncmons3oBaTh BeC
OpraHoB B KauecTBE HHAMKATOPOB, yKa3aTejeH Be-
POSITHOrO H3MEHEHHS YPOBHS OOGMEHa BeleCTB, MO-
Jy4asi BO3MOXHOCTb BCKPbITh IIPUYHHBI U3MEHEHUH
9HEPTUH XHIHENEATEIBHOCTH OPraHu3MOB B 3aBHCH-
MOCTH OT COYETaHHs BHEIIHUX YCJIOBHU MJIH MOMYJIs-
LIHOHHOM CTPYKTYpPHBY .

3AKITIOYEHHE

Konnemmus C.C. [lIBapia 06 ”3MEHYUBOCTH MOP-
¢odpusronornieckux MoKa3aTejJeld OpPraHu3MOB B
3KCTpeMaNbHBIX YCIOBUAX, K KaKOBbIM 0eCcCIOpHO
MOXHO OTHECTH H 3arpsi3HeHHe OKpyXaloled cpe-
Ibl, COXpaHUJa BBICOKYIO aKTyalbHOCTb IIPH H3yye-
HAH COBpPEMEHHBIX JKOJIOrHuecKux Npodnem. Pe-
3yNIbTaThl H3YYEHUS HHAEKCOB BHyTPEHHHX OpraHOB
PBIO B YCIOBHAX 3arps3HEHHS NPHPONHOTO BOJOEMA
000CHOBAIIH HEOOXOOUMOCTE IMOHCKa HOIOJIHUTEb-
HbIX OHOXMMHYECKUX, THCTONIOTHYECKUX H TOKCHKO-
JIOTHYECKUX NaHHBIX, OO bACHIIOMMX TPHYHHBI H Me-
XaHW3MbI MOPhOPU3HONIOrHYECKUX NEPECTPOEK, UX
3HAYHUMOCTD JJIs1 JKUBBIX OPraHU3MOB C IKOJIOrHUec-
KO TOUKH 3PEHUA.

MoOGunu3anys 3aiUTHBIX (PYHKIMHA OpraHusma
IPH UX OTPaBICHWH NMPUBOAMT K YBETMUEHUIO HHEK-
COB BHYTPEHHUX OpPraHOB Ha (pOHE HX MaTONOrHyec-
kux u3meneHHd. CiocoGHOCTE ocoGel BhIflepXKABAaTh
IONOJHUTENBHBIE “3HEPreTHYECKUE 3aTpaThl” Ha Je-
TOKCHKALMIO M U3MEHATH OOMEH BEILECTB B CTOPOHY
o6pa30oBaHHs SHEPreTHYECKOro “neno” B ymep6 mia-
CTHYECKOMY POCTY IpHOOpeTaeT ajjaTHBHYIO LieH-
HOCTb B COBPEMEHHBIX YCIOBUAX 3arpPSI3HEHUS OKPYy-
Karoren cpepl.

B nocnennne rofp! mpo6ieMa aHTPONOT€HHbIX MH-
KpO3BONIOLMOHHBIX NPeOo6pa30BaHUi B NOMYIALUAX
MpUoOpeTaeT BBICOKYIO aKTyaslbHOCTh. B Ouonorau
HAKOIMJIOCH MHOTO IIPHMEPOB O TOM, YTO OpraHuyec-
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KWH MHp peardpyeT Ha 3arpsisHEHHME OKpyXKarolei
cpefbl aKTHBHBIMH MHKPO3BOIOLMOHHBIMH IpOIIEC-
camn (Komuuwnckuii, 1990; Cesepuos, 1990). Hampu-
Mep, B 1978-1979 1. HIeKCBI OPraHoB y phIO B IIEpH-
Ol MAaKCHMAJTBLHOT'O 3arpsi3HEHNA ObLIH BEICOKMMH IO
CpaBHEHHIO ¢ HOpMOH, K 1996-1997 rr. kauecTBO BOJ
yAY4YUIMIOCh, ONHAKO, HECMOTpPS Ha 3HAYHUTEJIBHOE
CHHXeHHe 3a00JIeBa€MOCTH PbIO, HHIEKChI OpTraHOB
COXpaHWJIM CBOM MOBHIIIEHHBbIE 3HadyeHua. Ecin
MPEANOIOXHTh, YTO B YCIOBHAX XPOHHYECKOW HH-
TOKCHKAIIHH MPEMMYILECTBO Ui BBIXKHBaHHA OymyT
MONy4aTk OCOOH, CHOCOOGHBIE BBIJEPKUBATH MOBBI-
[IEHHBLIA YpOBEHL MeTa00NM3Ma M YBEJIMUMBATh Mac-
¢y (pyHKUMOHANBHO BaXXHBIX OPraHoOB, TO YacTOTa
ajuleneii B MOMYJIAHH, ONPERENAIONMX JaHHBIH IpH-
3HaK, MOXeT yBennyuBaThes. OaHako 6e3 JOmoHu-
TENLHBIX FEHETHUYECKUX MCCIENOBAaHUH CIOXHO OT-
BETHTH Ha BONPOC — HACKOJIBKO 3TH H3MEHEHUA TIpH-
o6penu CTaOUNBHOCTb.

ME1 HageeMcs, YTO TEOPETUYECKUE ACHIEKTRI MOP-
¢odu3znonorudeckod H3IMEHYHBOCTH OPraHU3MOB B
YCJIOBHSAX 3arpsi3HEHHs IIPHPONHBIX BOFOEMOB H MOf-
TBEpXKJalolHe UX MpHMepbl OYAYT aKTyaJbHbI OJIS
VYEHBIX, PA3BUBAIOIIMX HAIIPABJICHHE 3BOJIIOHOHHON
afjanTaliH AVKAX JKABOTHBIX K aHTPONOreHHBIM (hak-
TopaM. B 3Bomonuy efBa JIM MOKHO OCMBICIHUTD SIB-
JIeHWs1, He ONMpasiCh Ha 3KOJIOTHYECKYIO TOYKY 3pe-
HHS, T.€. Ha IIPENCTaBIEHHE O B3aHMOJECHCTBUH MEXIY
OpraHu3MaMH U UX (PU3HIECKHM, XHMHYECKHM H OGHO-
noruyeckuM okpyxeHnueM (Dobzhansky, 1954).
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