
89-Y~ 

3 .faueK, 3.H.HcMaHJJOB3 

~TOMETPHQECKHA OPHBOP 

Oti'bBAMHBHHbiM 
MHCTMTYT 
RABPHbiX 

MCCIBAOB8HMM 

AYtiHa 

Pl9-89-45 

JJ)l.R OOPE.llEnEHH.R llHHAMHKH POCT A 
PACTHTEJibHbiX TKAHEA in vitro 

HanpaaneHo a *YPHan 11ci>H3HonontR pac'reHHH 11 

1989 



AnR H3MepeHHH AHHaMHKH pacTa pacTHTenbHOH TKaHH Hcnonbay~T 

TaKHe HHTerpanbHble TeCTbl, KaK H3MepeHHe Cblporo H cyxor·o eeca 

TKaHH a Te4eHHe onpe~eneHHoro speMeHH. OnpeAeneHHe 3THX noKa
aaTeneH 06b14HO CBR38HO CO B388WHB8HH8M TK8HII1 nyTeM YAaileHH.A ee 
C noeepXHOCTH nHT8T8IlbHOH CP8Abl KOI16, np06HpOK HilH 48W8K neTpH, 
8 KOTOpbiX OH8 pOCJla. npH TaKHX M8HHnYilfiU.VUIJI:X H8KI18Ab1SaeTC.A He

CKOJlbKO OTPI-11..1aTellbHbiX $aKTOpoB, T8KHX, KaK, HanpHMep: CTpecC 

TKaHH, B03MOmHOCTb HH$HU.HPOB8HHR, a r1188HOe TO, 4TO Hellb3fl 

npOH86Jl~A8Tb AHH8MHKY POCTa OAHOrO H TOrO me HHOKYI1RT8 8 Te4e

HHe 8Cera naccama 6e3 pa3Apama~~Hx $aKTapa8. na3TaMy AnA nacT
paeHHR KPH8a~ AHHaMHKH pacTa Hea6XaAHMa a6ecne4HTb KamAY~ Ta4-
KY OTAeJlbHbiMH HHOKY11.AT8MH, KOTOpble nocne B3BeWHB8HHR B KYilbTy

py He 8a38pa~a~TCR. TaKHM a6pa3aM, TPaAH~HaHHae H3MepeHHe AHHa
MHKH pOCTa TK8H~ Tpe6yeT fonbWOro 06beMa pacT~TenbHO~ TKaH~, 

CP€A~, nOCYAbl, H RBnReTCR AOCTaT04HO !POM03AKO~ pa60TO~. B n~
.TepaType onMCaHbt np1116opb1, nossonRIO~Yie H3MepfJTb poeT H pass~ THe 

KneTa4H~X cycneH3H~/!/ H KannyCH~X TKaHeA/2/. nep8~i1 npH6ap pa-
60TaeT no npHH4Hny onpeAeneHHR nnOTHOCTJ.1 cycneH3J.1~, KynbTHBH

pyeMbiX 8 *HAKa~ CPeAe, H na3TaMy He MOmeT npHMeHRTbCR AnA H3-
MepeHH~ AHHaMHKH pacTa KannycH~X TKaHe~. Hcnanb3a8aHHe 8Tapara 
THna npH6apa Tpe6yeT npHMeHeHHR cnet(HanbHbiX KaHTei1Hepa8 H 8blpa
~HBaHJ.1R paCTHTenbHO~ TKaHJ.1 Ha mHAKOH CP€Ae C HCnOnb30BaHH€M 

naAnamKH, 4Ta ycnamHReT pa6aTy. Ca6paHH~~ HaMH npH6ap na38anR
eT 8~pa~H8aTb paCTHTenbHY~ TKaHb Ha T8ePAa~ arapH3a8aHHa~ cpe
Ae H CH~MaTb A~HaMHKY pacTa 6e3 YAaneHHR pacTHTenbHa~ TKaHH 
c nosepxHOCTJ.1 nHTaTenbHO~ cpe~, 4TO yCTPaHReT PRA HemenaTenb

HbiX RBneHHH. 

KOHCTPYKUH~ nPH60PA 

npHH~HnHanbHaR cxeMa npH6apa npeACTa8neHa Ha PHC. 1. HcTa4-
HJ.1KOM CB€Ta RBnReTCR CTaHAapTHO€ OCB€THT€TibHOe yCTpOHCTBO C OC-

8eTHTeneM MHKpaCKana 12/50, npeACTa8nR~~ee ca6ai1 AananHHTenb
Hae ycTpa~CT8a K MHKpac'Ja/y ERGAVAL, c ranareHHa~ npaeK~HaH
Ha~ naMna~ 12 B x 50 BT 2 ; 8 acHa8Ha~ 4aCTH npH6apa HCnanb-
3a8aH~ 4aCTH MHKPOCKana MoC-9, a HMeHHa - CTan MHKpacKana 9 
C KpaHWTe~HaM 8, KaTapbli1 AananHeH $aTaMeTpH4eCKHM ycTpa~cT-
8aM 3 c nHH3ai1 15 H ceneHa8biM $aTa3neMeHTaM 4. H3MepeHHR Ma~-
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PHc.l. ~OTOMeTpHqecKHA npH6op AnH onpe~eneHHH 

poCTa paCTHTeflbHbm TKaHeH. 1 - OCBeTHTenbHOe ycTpOHCTBO, 

2 - ranoreHOBaH naMna, 3 - ~TOMeTpHqeCKOe yCTpOHCTBO, 

4 - ~T03neMeHT, 5 - oObeKTHB, 6 - qamKa lleTpH, 7 -
3epKano, 8 - KpOHWTeHH, 9 - CTOJI MHKpOCKOna, IQ - AHa

cl>part-ta, II - KaJlJlyc, 12 - ycHJIHTeJih TOKa, 13 - H3MepH

TeJibHbJi:t nps.d5op. 

HOCTH ny4Ka CBeTa ycHnHBa~TC~ CTaHAPaTH~M yCHnHTeneM nocTORHHo

ro ToKa 10 ~ ~aMepA~TcA np~6opoM B7-22A 11. 

nPHHUHn PA60TW nPH60PA 

ny4oK napannenbHoro cseTa OTpamaeTcA a Tpex nnocKHX aepKa

nax, ocee~aA Kannyc, KOTOP~~ HaxoAHTcR Ha arapHsosaHHoH cpeAe 

B 4awKe neTp~. no~ne npOXOmAeH~A 4epea CpeAY ~ Kannyc ny40K 

~OKYCHpyeTCA nHH30~ H nonaAaeT Ha ceneHOB~~ ¢oT03neMeHT. 4ye

CTBHTenbH~ H3MepHTenbH~M npH60pOM onpeAenAeTCA TOK naAa~~ero 

Ha ~oT03neMeHT cseTa, s~asaHH~H ny4KOM. Bo3MOmHoCTb ~cnonbao

saH~A noAo6Horo THna np~6opa 6aa~pyeTcA Ha npeAnono~eH~~ 
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0 TOM, 4TO yMeHbWeHHe nOTOKa CBeTa B ny4Ke nponOp~HOHaflbHO 
o6~eMy H3MepAeMoro Kannycao 

OnPEAEflEH~E KOPPEfl~U~~ ME~AY nOKA3AH~RM~ 
~OTOMETPA ~ MACCOA KAflflYCA 

AnA onpeAeneHHA KoppenA~HH MemAY noKa3aHHRMH Hawero· npH6opa, 
KOTOp~e B AaflbHeHweM 6yAeM Ha3~BaTb ~OTOHHAeKCOM ~~~~ H Maceo~ 
Kannyca, HaMH 6~nH nocTasneH~ on~T~ Ha pacTHTenbHoH TKaHH py
T~ AYWHCToH AnA ABYX wTaMMOB R-15 H R-20, KOTop~e OTflH4anHCb 
6HOCHHTeTH4eCKOH aKTHBHOCTb~ H HMeflH BHeWHHe MOP~OflOrH4eCKHe 
OTflH4HAo ~3MepeHHA KOppenA~HH npOBOAHflH AflA KamAOrO WTaMMa 
B 14 4aWKaX neTpH, B~CamHBaA no 9 HHOKYflRTOB B KamAY~ 4aWKY 
H B~pa~HBaA HX B Te4eHHe 28 CYTOKo 4epe3 KamA~e Tpoe CYTOK 
npoH3BOAHflH H3MepeHHA ~OTOHHAeKCa Ha npH6ope, KaK BHAHO 
H3 PHCol, ocna6neHHe ny4Ka CBeTa CBA3aHO He TOflbKO C o6DeMOM 
Kannyca, HO Aame C TOfl~HHOH CflOA CPeA~, HaXOAA~erOCR HenocpeA
CTBeHHO noA HHMo no3TOMY He06XOAHMO AnA KamAOrO H3MepAeMOrO 
HHOKYflATa B~C4HT~BaTb BKflaA nHTaTeflbHOH CP6A~ B norno~eHHe 
ny4Ka CBeTa. 8 CBA3H C 3THM He06XOAHMO 8Ha4ane OnpeAeflHTb no
rflOii\eHHe caeTa cnoeM nHTaTenbHoH cpeAbf, noKa3aHH.R ''saHymHb 11 , 

H nocne 3TOro npoHasecTH H3MepeHHe norno~eHHR cseTa HenocpeA
CTBeHHO HHOKYflRTOMo nocne onpeAefleHHR ~ CHHMaflH no OAHOH 4aW
Ke neTpH AilR sssewHsaHHA Cblporo H cyxoro seca 0 PeayJTbTaTbl npo~ 
H3BeAeHH~X OnbiTOB npeACTasneHbl Ha PHCo2 H 3 AflR WTaMMa R-15 
H Ha pHco4, 5 - AnA wTaMMa R-20o KaK BHAHO H3 npeACTasneHH~x 
KPHBbiX, 3aBHCMMOCTb MemAY ~~' Cblp~M H Aame CyXHM BeCOM HMeeT 
npRMOnHHeHHbiH xapaKTep 0 TaKaR aasHCHMOCTb coxpaHReTCA AflA Cbt
poro aeca a AHanasoHe OT 50-600 Mr, AnA cyxoro aeca - a AHana-
30He OT 4-40 Mr. 8 Ta6J1Hije npeACTaBJleHbl 3Ha4eHHR K03~~HijHeH
TOB KOppei1A4HHo 

Bee 

Cyxoii 

Cblpoii 

4 

lilT. R-15 

k 

0,4255 

7,8442 

b 

0,2792 

-28,1689 

Ta6.!lULia 

lilT. R-20 

k 

0,3424 

7,4409 

b 

-1,5747 

-52' 7192 
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PYTA AYllifiCTAH R-15 
Y=0,425551X + 0,2792 
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PHc.2. KpHBaR KoppenH~HH Me*Ay ¢oTOHNAeKCOM 

H cyxnM BecoM gnH mTaMMa R-15. ITo ocH aOc

QHCC - 9HaqeHHH ~OTOHHAeKca, no OCH OpgHHaT 

cyxoA sec /s Mr/. 
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PYTA AYllifiCTAH R-15 
Y=7,844167X + -28,1689 
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Pnc.3. KpHBaH KOppena~HH Me~y ¢oTOHageKcoM 

H Cb~hlM BBCOM AflH mTaMMa R-15. ITo OCH a6c-

- ~HCC - 9HaqeH»H ~TOHHgeKca, UO OCH OPAHHaT -

CbiPOH sec /s Mr I . 



Cl> :ll-, PYTA ~TAB R-20 
Y•0,342357X + -1,574703 
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Puc.4. KpuBaR KoppenHquu M~Y ~TOHaAeKCOM 
H CYKHM BecoM AnH mTaMMa R-20. ITo ocu a6c-
4HCC - 3HaQeHHR ~TOHHAeKca, no OCH OPAHHaT -
cyxoA aec /a Mr/. 
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PYTA WIDIICTAl! R-20 
Y=7,440923X +- 52,719192 
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PHc.5. KpHBaR xoppenH~HH Me~y ~OTOHH~excoM 
H CbipbJM BeCoM g.JUI mTa.MMa R-20. ITo OCH a6c
~HCC - 3HaqeHHH $oTOHH~eKca, flO OCH OPAHH8T -
CNpOH BeC /B Mr/. 



onPEAEnEHHE AHHAMHKH POCTA ~OTOMETPH4ECKHM 
H CTAHAAPTHbiM METOAAMH 

AfiR onpe,qeneH~R ,QHHaMHKH pOCTa paCTHTeflbHO~ TKaHH ~0TOMeTpH-
4eCKHM MeTOAOM HaMH 6~~H nocTaeneH~ no ,qsa napannenbH~X on~Ta 
AnA wTaMMOB R-15 ~ R-20. B nepe~x on~Tax npoBOA~n~ ~3MepeH~A 
~~ 4epe3 Tpoe CYTOK, a 3Ha4eHH~ POCTa TKaHH ,QflR KamAO~ T04KH 
nony4an~ ~3 ypaBHeH~A Y = kX + b, rAe k ~ b AnA pa3H~X WTaMMOB 
npe,qcTasneH~ s Ta6nH~e. B napannenbH~X on~Tax 3Ha4eHHR AHHaMH
KH POCTa paCTHTeflbHOH TKaHH onpe,qenRnH KaK ¢QTOMeTpH4eCKHM 
M~TOAOM /B/, TaK ~ cTaHAapTH~M /A/. Pe3ynbTaT~ 3T~x on~TOB oT
pameH~ Ha p~c.6-9. KaK B~AHO ~3 npeAcTaeneHH~x p~cyHKoe, KP~
Bble ,QHHaMI-1KH pOCTa, nolly4eHHble nyTeM lo13MepeHHR 4>J.1, nOJlHOCTbiO 

COBna,qaiOT C KPHBb~H ,QHHBMHKH pacTa, nony4eHH~MH CTaH,qapTHbiM 
MeTOAOM nyTeM aasewHsaHHR TKaHH. Cne,qyeT aaMeTHTb, 4TO 3TH 
3Ha4eHHR nonHOCTbiO cosna,qa10T· T01lbKO s AHanaaoHe oT 3 
no 25 AeHb. np~ AanbHeHWeM POCTe 3a C4eT 6onbWOrO yeen~4eH~R 
06beMa TKaHH H3MepeH~e ~ 3aTPYAHeHO, TaK KaK AHaMeTp AHa~par
M~ a ~3MepHTenbHOM np~6ope paeeH 20 MM. B cny4ae Heo6XOAHMOCTH 
H3MepeHHH 60ilbWHX 06DeMOB TKaHeH MOmHO yse11H4HTb pa3Mep ,QHa$-
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Puc.6. OnpeAeneHue AHHakHKH cyxoro Beca ~ToMeTpHqecKHM 
/B/ H CTaHAapTHb~ /A/ MeTOAaMH AnR mTaMMa R-15. ITo OCH 
a0CUHCC- BpeMH /cyTKH/, no OCH OpAHHaT- cyxoa Bee 
/a Mr/. 
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PHc. 7. Onpep;enem-Je )J.HHaMHKH Cbiporo Bee a 1PoTOMeTpH1·1€CKHM 

/B/ H CTaHAapTHbM /A/ MeTOAaMH AnH WTaMMa R-15. ilo OCH 
a6C~HCC- BP€MH /cyTKH/,no OCH Op,!J;HHaT- Cb~OH Bee /B Mr/. 

parM~, 4TO nosne4eT 3a co6o~ AOnonHHTenbHOe onpeAeneHHe Ko3¢
~H4H€HTa norno~eHHH, CBR38HHO€ C H3M€H€HH€M AHa¢parM~. 

Ha OCHOB8HHH nOflY4€HH~X pe3YflbT8TOB MO~HO CA€fl8Tb cne,Qy~

lqH€ BbiBO,Qbl: 

1/ nornoaqeHHe ceeTa KannycHo~ TKaHbiD KoppenHpyeT c H3MeHe
HIIIeM ee M8CCbl. 

2/ KoppenR4HR HOCHT npRMOflHHeHHbiH xapaKTep H OnHCbiBaeTCR 
ypaBHeHHeM Y = kX + b. 

A 

B 

3/ KpHBble AHHaM1.1KH pacTa pacTHTeJlbHoti TK8HI-1, nony4eHHble 
¢OTOM€TP144€CKHM M€TOAOM, nOilHOCTbiO COBna,QaiOT C KPHBbiMI-1 AHHaMH

KH POCTa, nony4€HHbiMH CT8HA8PTHbiM M€TO,QOM. 3TOT BbiBOA cnpa
BeAnHB TOnbKO AfiR Kannycos, He npes~waiD~~x paaMepos A~a¢parM~ 
np1-16opa. 

TaK~M o6paaoM, paapa6oTaHH~~ HaMH ¢oToMeTpH4eCKH~ MeToA 
onpeAeneHHR POCTa paCTHTenbHOH TKaHH no3BOflReT CHHMaTb AHHaM~
KY POCTa npOCT~M H HaAemH~M cnoco60M 6e3 YAaneHHR TKaHH C no
sepxHOCTH nHTaTeflbHOH CPeA~· 3TOT MeTOA MOmeT HaHTH npHMeHeHHe 
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PHc.8. Onpe.n;eneHMe AHHaMHKH cyxoro Beca ~OTOMeTpH~ecKHM 

/B/ H CTaHgapTHhlM /A/ MeTOAaMH AITH rnTaMMa R-20. no OCH 

a6CQHCC- ~peMH /cyTKH/, TIO OCH opgHHaT- cyxoH Bee /B Mr/. 
1000 
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PHc. 9. Onpe.n;eneHHe ,I:U!HaMHKH Cbiporo Bee a cPoTOMeTpH'llecKHM 

/B/ H CTaHgapTHbM I A/ MeTOAaMH Afl" mTaMMa R-20. no OCH 

aoC~HCC- BPeMH /cyTKH/, no OCH OPAHHaT- ChlpOH Bee /B Mr/. 
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B 6HOTeXHOnOrH4eCKHX, 6HOXHMH4eCKHX, $H3MOnOrH4eCKHX, paAH0-

6HOnOrH4eCKHX HCCneAOBaHHHX C npHMeHeHHeM paCTHTenbH~X TKaHe~. 
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