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Neotetrazolium #3512 & % Succinic Dehydrogenase System
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19494 Kunl) LD CTHBREF AL kD
WTIaINTERKEEEOAEIC TTC (2,3,5-
triphenyltetrazolium chloride) Z{HEHAL T LIK,
TTC R % OF Bk ABF R 80 108
TROMRBIENTHRCEEENECERINS
X 3z ofs. TTCH2RM), neotetrazolium chloride
(NT) (p, p’-diphenylene-bis-2- (3, 5-diphenyltet-
razolium chloride)5)8INN011012}, blue tetrazolium
(BT) 1) (dimethoxyneotetrazolium chloride))4)
J O tetrazolium violet (TV 3% INT) (2 (p-iodo-
phenyl) 3- (p-nitrophenyl) - 5-phenyltetrazolium
chloride)19)16) 7 & 4 FD tetrazolium OB T
NTSD gk INTIDID QRS S8 TH 0, id NT
DETELIREL LEBREF A I OINTEE
IR FBERIES R TEREERICL O CHEL 2
Oz | B L FT3 50, 60T NT O REHEL#
KRECKAMAT S TFRENS, BB NT
DBICERACYY, TORISRME, BHKS R
W k0T, W R RBLIVEEIN, £
DOERCOWTREIU NTR L oT—2ol LDES
BRERYIL HES 2D, ik CEKER
GIREOIBBRA L E AL TL 572D nDI0), B
REICTIR NT HEL MO tetrazolium 3 & ORA
HTHLRDPIVEROBALTLI—HL Tk
V. T3 RESDEL THEEEOFE BIARER
I NT 2 RT3 DR EBARSEANRET
& 510D,

FHILRER Iy BB KEE £ R (Succinic de-

hydrogenase complex (Green 1955)1920) or system
(Singer 1956)202)) OMBLEN RO IL 2R

WBBICEE tetrazoliuvm A FEHL CNT OES#E:
D LIEBWE), NT RUEF NV vEEH Y

(kalium tellurite) % i\ /o B8 #& RIS 2% mito-
chondria iC—B L CHIRT 5 & & ¥ BMS HEHY
T B TFEMBNCIEL W5, LARok57k

BfR2BEIC NT 12 X 5 RSO H# L BE LI
BE U IFREARSE BRI O LIC Lo C AR RIERE
Y ER»OMSGCHEHEEITHLWHEOBREYD
Hlt, cOBHNDRDIKBKAEF AL HTOWN

TH4TBERSHFLRERER BE4rBicis

i o¥ 5, MHKROEPRERCBM AT tvD
KEMR EX LKL, X NT OBERISC X 58
TCERORL K & sodium hydrosulphite 7% & D
(LSBT RIC & 0 TiBet © & O RFAR HBRE
L, MET~e4&Hekdh, BRansgy —¥
Rt NT O#E, HBoRLEH BEROKE
44 visE, FUCKH, FRNRCEINSESE K
IR RIS RIS ¥ ob s B A AT 2
XX AR E 2 C, &4 DBTTERBOW
KEHBREES, ABERRORET, BELToR.
FORRBRERFEER O TABRTELEL YL
BCERLOBH AL > 5 &bk L Hk i BR
Lo ccET5.

H#RUTKHE

BEFEELLTRTY X, T2 . AIRECAKD
SRS 5 o } o DAB P, BLGESHBER
VT v | BHE B /KIT 58 7z & Yy, homogenate,
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slice, cell suspension, mitochondria 3 ifx Kico
WTHB L, EEERIEROKLE D 2 OB KK
JOSREEDOEITIRIL 3 & U T glass homogenizer I
X 572 AP} homogenate AL 7=, RIIG&tE
RO RIS ¥ ob 2 #RAFOFOR S RT
OEHELERLDLEE, LTV MOR
FOBRERUFEREXROML THS pH 7.6 O
0.1 M #: & #2& ¥ homogenate (0.2 ml i{Zo&fF
10 mg #4%s) 0.2ml, 0.2 M sodium succinate ¥
0.2ml, 0.2% NT # 0.2 ml,, 37°C, 30 4. &{t
#LDEATFOEELOM oW TIXEEREHRD
it

HERETRERE NTHLYBEULIOLEE
OB EEEF I homogenate L & BIE I E R A
NESH3ITC kELTHLL2RYBURICEEEY
L. —EREEHESE LAY N, Bakig
BRI Lo T, Beckmann DK-1 HEHE
RENR 4B TRKART Lo HE, HCEBK
BREELYACTERAERREL 2. XRIGEKP

Table 1.

DANTEY —FHEORDEANTBE) —~FEER
€K 2 BV T endogenous dehydrogenase if
HERRRE L, 1T X 2T succinic dehydrogenase
system [HIEYEELR. TOMORE FEAE
oW TR ERERORICEHT 5.

RBERURK

A, RIEFILH, BRARDOMEEE RO
HEOBIL A= T T v DBEE.
HRABEFEUEORR D bR SN KIS
BRI RO i B B 12 1%, acetonel); n-butanol?;
ethanol-acetone®); 1N hydrochloric acid, alcohol-
tetrachloroethylenel® ; trichlor acetic acid, ethyl
acetatell); acetone-tetrachloroethylenel2) Z D43
B, BACHBIENEEER L TE
EEZRE LW RUSEL OB X2 33
Bizdic, 10% formalin [E5E, acetone-ether (%
BEK) ZERAL, Eko#xoFELEBRL L
B, WIFRCTTMEEEL L. RIS

Comparative observations of the extractability of reduced neotetrazolium (1),

separability of solvent from reaction medium (II), transparency of extract

(IL),

stability of the color of extract (with neither decoloration

{IV) nor change of color {V)) by various solveats after
stopping the enzyme reaction with different agents.

Solvents

Formaline l Sulfuric acid ‘ Hydrochloric

acid

Trichloric I

acid

I]IllIIVVlIHIIIIVV‘I]I]I[IVV'IIIIIIIVV'IIIIIII\?V

n-Butanol ALO X AO XAO | AAO
Acetone OoOx A O x x O x x

Ether AANO AAO ANO

Ether-ethanol AXAHLO P VANVAWAN XAXA

Ethanol-xylene AANAXO A X X X AXXOA

Ethanol-acetone X X XA X X XA X X X A X AX A XX
Ethyl acetate FARD g4
Tetrachloroethylene AANAA
Ethanol-tetrachloroethylene D XA

Acetone-tetrachlorcethylene OAA
Carbon tetrachloride AANAN
Acetone-ether COEOO|OPOOO|IPE®AOC|0O XX |@E®O0

BTG IES S LREL L, XEE>TRE
$Eik #l% N4 ethanol-acetone 7x ¥ OHIHIK THE
BRICE L ERET 5 BARNET I L2355,

% ethanol-acetone % Glock DD HEB L /= n-butanol
CREE DD TEL, »oNMRKECELS
A RT R ET 5. B ethyl acetate X tetrachlo-
roethylene % {# i L 72354 d #7743 acetone-ether

B RET, BEBLODMNELS, BELSW.

MBI 10% formalin HFH, acetone-ether HhiH
ErnNrRbER, BhrERTELH
LERTHEESBONRS. RISKBOS VL BAIR
BILUC EER B CILEIC acetone-ether % iM% 7=
HHREHLEY, B LUE L BICHBBRS B RS
Lefal ket sz b ek oCEr ZBEBEE
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DGRET S, MbHMHBOBRIIR < b vatRIE—
L, BARBILEC 520 mp iKBbi GR1RD,

00

OPTICAL DENSITY (520 mu)

7200650 550520500 450 400

WAVE LEGTH (mp)

Fig 1. Absorption curves of neotetrazolium
difomazans obtained by chemical reduction with
sodium hydrosulfite (— line) and by enzymical
reductinon (---- line)

D BRI ESEE TH 5. EEECTHEECR
IG%{F 1R, acetone-ether M S BERKE TH
B52~3 HRET 5 LR, BREERIBES.
ke mx TESELCRET 5 & formalin
DRBERATLECTHEDHSINFEAL ETLL, BBO
BARTHR, RUERAEORLN B RS, ki
B B ek iR iR & p b EE L Ciia
THSNERCE BTN TOBCRS, #
DTHALEURSRZELZRT I ORI LRV,
H, &®E BRI ECRTETEBUTO
EHXTCASHEE L. BEOHLA TR formalin
BECREL, REENCHHLTE X,
B, NT OEfHEAGRITHERY & (LENLRTAR
B O B RUBHER OIS L BORE & OBIfR
NT OEEFENBICIE formalin B3, aceton-ether
i & sodium hydrosulphite (& X L2008 T
MDD acetone-ether T E OB A <7 } v
PHETHE, F1ROML ARG FIC 520 mp i
BABRK Y HT 52 AMOMBELTT. XNT &
TCHD acetone-ether TMHKIZ TN EABRL TR
W27 P OELERT LR, 520 mp T

2% Lamaelt-Beer ORI HES T MK
OREECHAL CTHERMCELTS (F2R).
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CONCENTRATION OF NEOTETRAZOLIUM
REDUCED
Fig 2. Straight line relationship between

the concentration of reduced neotetrazolium
chloride and optical density.

BREESRED NT BEED, TO—RRITKES
B D sodium hydrosulfite %1z T:RTTL , acetone-
ether “CHhi, 520 mp ICHNF B WABELRRE L 7.
FERELENXBEEHD cell OXBIE len THEEIT

200+

1501

1001

OPTICAL DENSITY (520 mp)

501

0 100 200 400 600  B800.

NEOTETRAZOLIUM CHLORIDE {ug)

Fig 3. Optical density of diformazan ob-
tained by the reduction of neotetrazolium
chloride with sodium hydrosulfite.
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3ml THAHOT, WHKEREZ 3 ml LuHLL,
XEBREOD OB ABRHAH OEHRERE S
oMY FECLTREL, AL RRRET
MK EYETIUTHIRE 1 ml BRI Rk
BRDLNLERSKBR). UTERChT 38K
BEBR—-RICEHELYRTOR O XS cBELEC
RLIEHBBTHD, < LTHIWEET NT ORY:
BERAVWENT B AL TEBE 25 (FE3IRD.
FOTOEBER(E IS 710, BENEEOH
Hick s NT OBENBIEY NT B XoTH
bT T ERHEL, FxEEE Y AR 10mg I©
¥ 00 CH AR KR 3.0~3.5, EIbHy 100y
ONT BiLHnds, BRHERBCRE TS LK
0.170uM Oz TH 5.
C. pH OBk ErRiETEE
pH 5.2X 9 8.4F Cofa4’y pH D 0.1M Hi
ER{E R R pH 8.9 © 0.1M #2558 — &
100 T T T T

90 E
80 B
70 B
60 4
50F B
40+ i

30f 1

ENZYME ACTIVITY (%)

20F -

10 .

[0} i i i i 1
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Fig 4. Effect of pH on enzyme activity,
(pH curve for neotetrazolium reaction).

homogenate {Z-D\WT NT ORFEALETCAKGOR
REST 74 LB AHoWmL e, Mbrksr
PH 8.0 % peak &1, pH7.6~8.2 tHCIRFRA &
peak IIIWEMNRINTWS, o THERRS
DORFTRMEORHL S EEL T pH 7.6 TT5 2 &
&Lk,
D, BEEREORErRIETE
7Rk Kor0.001, 0.01, 0.025, 0.1, 0.25, 1.0 M
OB EAR T (pH 7.6) homogenate &>\ T, NT
DEEFEMBICEBHORIE S S T 5 LES
OmL THB. Bt 0.01~0.1 M DBEE (FISEK
DO#RBEIR LD 1/3) OHEBEARE I homogenate 25
EHCHB,
E. FCR & WOLEE & OBS&
RICKfIAT 10 S LUATIE endogenous dehydro-

70

OPTICAL DENSITY (520 mpu)
3 & & B 3

®

00510 20 30 40 50 60 90 420
REACTION TIME IN MINUTES

Fig 6. Time curve for the rate of reduction
of neotetrazolium chloride.
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Fig 5.
buffer at pH 7.6 on the enzy me activity.
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ERHCETT2 06 ), fEoTho
FUGSERBIRIT O fe dic i K SIS i
03 EEDE,
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“F. NT 3% YORE & OB
7Y AfFR 4 10 mg K< 16 mg 44 homogenate
EoWT, NT BEEX0.01%L0 0.8% % CTH4
CE 2 HE, BIUNT O 520 mu AT 2B 0E
¥RRTHETROML s, b ORISELE

N W o g @

-

OPTICAL DENSITY (520 mu)

0 0 0.2 0.3 0.4 0.5 0.6 0.7 0.8

NEOTETRAZOLIUM CHLORIDE (%)
Fig 7.
concentration on optical density.
Activities are expressed as optical density
of reduced neotetrazolium chloride in upper and
lower lines on 16 mg and 10 mg of liver

Effect of neotetrazolium chloride

tissues, respectively.

TCRFFER: 10 mg (Todh#R) K 16 mg (L
O DFL, NT HiEEI X4 0.2~0.4% RV
0.3~0.5 I N TEREELRL, cOoBHFCHB
7r plateau % ¢,> NT BEE PR ERE G
ERWEROERC Y, HILEERCENT S,

KL ENRD L O SEBE TREREEE R TICEYT,
RENS LV EEECHH>THEZN, Thil
REFEHRCHALR, o CEEEEEYE
BCAES Bedicit, SBOBKERTCEUT,
NT Wl & O RE OHEY —EDWMACE

. .

T TS~

BdishiEie by, Pl EFRHETIE 10mg i3t
LTRO2EXHYTHE. AL i iLRBR
OBRBEIERBNETO X » ik £ homogenate &
NT e ansBy) —Sike K« 0.2ml ZFET
DML e B BROBREHOBETH T, KIGEK
COWTOBERIBHRMELTE 20 1/3 iICfHY
+5 (UTEERR.
G, HHBEMLINTEY — 7RO E Tk
it A E
BB FETCABRMLbNEREaNY
By — i OEES 0.01M X0 1.5M OFEFKE
STELR LD THRER LT 5 LF8RomL
ie%. BIb A 10 mg (TOHR) KT 16 mg
(FOME) i©oC sodium succinate I DFLE M
F&0.2~0.6 M KM TREKIEERZRT plateau 23
Bohz, ARt thd X D ERETRRG
BEAEL {REXN, HICERETR, FEEELL
P> 1 b DI BRI B3, TR DRV T
R EOBRRE®Y R TORFEEOE VTR LD
BREMCELAVWL S TBE0&EL, WEMOE
REREREOERY M LBV, EoCERANM
FED I DITITABORERILIEEE 1 S U T sodium
succinate & D&% L —EOWBAROHEIL L7
G i, Bl R4 10mg DB 4120.2M
sodium succinate BALEMTHAHD.
H, B 4L WOUE & OB
BE AR & WG & OBFRE HA D o i D
BEe KB & A L, BB AR 0.4 gr.
% 0.1M, pH7.6DM#EART¥ 5 ml T homogenize
L, £00.2 ml ¥ 2lROHBEL, R4 icB4RE&D
IRIEING it I 2 C AT S B I BB AR O B D it
210, Fhbnbka 0.2 ml FoOrHR
DHLTRIBEB Wk, thiko2 M
sodium succinate # 0.2 ml, 0.2% NT &
0.2ml #BUT 37°C, 30 4HERGEL
e, FFEMER 0.2 mg L0 16mg %
TICNT 53858 NT OERFEdhELE 9 ¥
RTINS TH B, TORIGRHETIRIT
VEREHF 4~12 mg (BB 1.0~5.0)

OPTICAL DENSITY(520mpu)
-

0 0.1 0.2 o,'.s L:U
SODIUM SUCCINATE (mol)

Fig 8.
on optical density.

Activities are expressed as optical density of re-

Effect of sodium succinate concentration

L5 DRFERNTREES S TRIGIEERYRL,
BSEGHAR bR BT S, W)
LIEREORIECAWS Z L AHKED,
ARz 10 mg pMERICH B 5,

duced neotetrazolium chloride in upper and lower lines
on 16 mg and 10 mg of liver tissues, respectively.
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OPTICAL DENSITY (520 mu)

o12 4 s amlzxk;e
TISSE (mg.)

Fig 9. Relationship between the amount cf
enzyme (mouse liver homogenate) and the
amount of reduced neotetrazolium chloride,
as measured by optical density.

Duration of incubation, 30 min.; tempera-
ture, 37°C.

Straight line correlation are seen between
them from 4 to 12 mg of the tissues.

I, 2B RO NT OMKE R 25 M0
THEBEDORE
EROERBERIC Lo TE2 £ EMTIus,
AT oHibE 1 ml CBRELARRENALL
1.5~4 S{IOTEMRE %A T2 BB ERCOVL Tk
Fl BB CERH OB SCEER IR S 25,
BIEWE .01 X 0 12.0 # COEMPET 2H8

Table 2.
activity of succinic dehydrogenase system

Colorimetric estimation of the

with neotetrazolium chloride

Reaction medium :

Substrater---- Sodium succinate
(0.2M)----- 0.2 ml
Hyd Neotetrazolium 37°C
y r:sgen ...... chloride ’
aceepior (0.2%)-+--0.2ml

10mg/0.2ml of nateo.z 37°¢C

phosphate buffer solusion { 1,
(0.1M, pHT7.6) m

Reaction temperatere : 37°C

Fresh tissue (e.g. liver: }homogeo

Reaction time : 30min.

Stopping the reaction with 0.2ml of 10% forma-
lin solution

Extraction of diformazan with etheracetone(l - 1)

Measurement of optical density (520mpu)

B E7 Y RFHBC 0.1 mg kb Omg ¥TO
RU5E I 257 3 H O ¥4 (mol) KX NT OB (%)
YERBRELOHELCRRTIUERIROM s,
AZROEHBETT ZRFLOWTDLDTHBHH

Table 3. Optimal concentration of sodium
snccinate and neotetrazolium chloride
in comparison with the weight
of liver tissues and with
optical densities*

) Con‘centratiqn of
Wit ot | gpica | 1odivm sl
(mg)** y tetrazolium

chloride (%) ¥+
40 —30 12.0—9.5 0.8
30 —22 9.5—-7.5 0.6
22 —13 7.5—4.5 0.4
13 — 5 4.5~1.5 0.2
5 — 1.5 1.5-0.5 0.1
1.5— 0.1 0.5—0.01 0.05

*Per 30min., 37°C, ** In 0.2ml. of 0.1M
phosphate buffer homogenate. *** Expressed by
the value converted into 1ml. of extract. ¥k
Of 0.2ml. of the aqueous solutions, respec-
tively.

CRINCWNE & L E R NT B8 - OBFL &
ErAS i TOEFRBICOWTERNTH D,
AFREBEPE 0.1 mg OMEPETEBID
WT 0.6 ml ORICKB CIEHELRIEL 5 543,
BRISHE B DL Thid, Bl2iE capillary #
WT10-I~10-5ml IO R CRIS T2 EHEKERER
0.1 mg~0.01 y DINFMBELrY, = O E
micro-cubet ¥ {% microcapillary ICA N, SAM S
Jedil e TRIRE T D HOMRDERET
HRAELESRTTH 5, MIRPE Rk ok
R ERARC OV TOEREATC S FIABXRS,
EROEEERNZHBEEB O WTHIET 55
ARMHYERY —FC L TRISHEBEYE 252 ¢
BRETHD, ERANCEBEISREE > —BrL <
RK4DMBBERLZE 2 (EFEEBCATRISET
SHEMEFITH D, T IRADHEMEEE
RBARRUCEI0R) RS HLYEWLC, F
DPRE TR ERTEAMOTHELTFHRLC, B
2 v AR (RAEH3.0~3.5) LoiEoELE
WARRRPI X VIR HEBE A3 2 D 15 vOMBE A BB S
R AABERY SEMLC0mgic oL CRER
O NT 28 0.2M, 0.2 RV TSR, B
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Table 4. Optical densities of reduced neotet-
razolium measured by the method in
text on homogenates containning
10 mg of tissue in each.

—
10 |
9t
%ol | “
8L
E E
STt
o
> 6t
= | )
v el
25
a
S 4r
<
©U3r
&
c2f .
B R
0 B
[ ]
< i 2
w ] =X
> sz F g
elezzLifamd
<Za_;,l <-13LU - O
w S > 2 x4 FF=20 =z
T xIi@daEhs na b2

Fig 10. Succinic dehydrogenase system activi-
ties expressed in optical densities in various tissues
of the mause.

White columns show the values measured on
10 mg of each tissue. Black columns show the
values measured on the optimal weight of each
tissue presented in table 4 and converted into
those on 10 mg of each tissue. The lowest black
columns attaching to the each black columns
show the values of endogenous dehydrogenases,
respectively.

NEROERECHRETEL v, FHED FHO
ohRWEERAETE—ER (Wi 10mg) Ko
WTHIFEL, BoNRENELLTORICETT
B, NT SEMiif 0.2M, 0.2%) T
3 FOBEORE 1.5~4.5 X DIEBEEV X
REVWVEREIAEFNOEFEABRCOVWTHEARE
THZEHBEE LV, FRHBECIOTELWiE#
flicrEd s b L RS, RBFICHKOME A
BEIDBI LB LBENKERSN, BB
PwOTC, BLORELEETE, ERRBRELD
EPHCHOXACTRAETSC L LIES,
J. HBEBBGOEHE

2 U ZAO G EEZEE D homogenate (0.1 M,
pH 7.6 DK 0.2 ml Hicii 10 mg OFEIS
iICE4 it D) 0.2ml, 0.2 M sodium succinate %
0.2ml, 0.2% NT ¥ 0.2 mljE¥#, 37°C, 30 4Rt
X BBICNT WHES Lo TR L R E
DEWERE 4 ZROEIOR (white column) IR
T ChH%H, COHCE-TEREIRIORD

'Volume of Ex-Optical Den- ok
Organ | act (ml) (V)lsity* (BE) | EXV

Heart 28.0 0.325 9.10
Kidney 21.1 0.284 5.99
Liver 16.0 0.205 3.28
Brown Fat 11.8 0.121 1.73
Brain 11.0 0.126 1.39
Muscle 12.5 0.098 1.23
Spleen 7.4 0.055 0.41
Intestine 6.5 0.036 0.23
Stomach 6.1 0.024 0.15
Lung 6.9 0.009 | 0.06

¥ Measured in 1em of light pass at 520mp of
wave length by an electrospectrophotometer.

**Qptical densities on the assumption that the
volume of extract is 1ml in each.

Table 5. Optimal weight of various tissues
of the mause for the reaction according
to the method presented in the table 2.

Organs Optimal weight of tissues (mg)
Heart 4
Kidney 6
Liver 10
Brown Fat 18
Brain 20
Muscle 30
Spleen 55
Intestine 60
Lung 90
Stomach 130

oy AHRBEKOEHERCGE S K)ot
BERZEXT, R—oXKEE 0.2M) RUH
—® NT #pf (0.2%) CRIGEL S, R—FR
(10 mg) RIMEL CTHBALE EM 5 10 B (black
column) I RTML TH5, ARCHT white co-
lump % black column * DERERANCIZLIE
#91.5~4. SITOEHE X AT 3BT R TR E
<, BHESTAX DEV-EEVERENOE
RAERBZRTTHED., THFEREOELIRS
HEBEROEHEAE—ERCOVWTHIEL
4 (white column) FEMENRTRE W E & AHTRRE
2 LC NT KU succinate OFNHUSIRE gk
THRBRKEL R TDTEYD, FEEHSAFREL
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L CATIREL LT NT KX succinate DFHMAYE
BEC L ARICHEERANRBRLhARDTH S, F
EWE .28 4 R L IF Cid white RN black co-
lunm QWRENRSL L, WREL232RLERR
HCREEOENEDTH, AL ERbORHO
EHELE T 5 BARHFERRCMCACHEOE
BHEAKE {Hbhi o L RERNCENRE
HARETH B0, B30 BRI HAe
HygdTBETCHH L HBEBLTW300H 5
iz,
K, ## Slice, Homogenate, Mitochondria
S 8s Lieon T OB O

BB 2V Tit homogenate X slice kX D&
B WEY RL . #ic DAB 4088 L1 AR
Fa%IA I, homogenate {3 slice i cell suspen-
sion X D RICEWEM¥Y R LA, % L C homoge-
nate, slice B{{% mitochondria ¥ JBES 2 }
OFBEBIIERT » tOTh I DEE EL, &
HRTRENOG DN b EICEESEL., 20O
213 slice HT/INX L, homogenate Tk 2
{, mitochonaria SFHICNCIE B K¥\, X
$# Tt endogenous dehydrogenase 5 #: A3 H; #%
BIE L), it L1 homogerate & slice Tid
EEES RS O THERIROEME X i+ 584
13 H3E/BIE, homogenate U slice DfjF D
WTllEL, A—&FofllgERELZHEL dh
YE7n 672y, homogenate N B SE1H & slice
T B RIEIE & DHE M B MBI R T DA MO
—RBERRIC N 2L O RIRENBEYRT L &1

homogenate IO\ TORIFE%Z -0 TE OO
BREEE LM T 5 IS TBRIBETH S,
homogenate T} cellular structure ¢O disorgani-
zation 230, BFAEHRTFORKILGE SO TH
17 slice S35 MIUE LD HHIER OB
W ERWSETHR,

L. %oft

a) Thunberg &% AW COBRBKMRY FRA%
# Tt 5 BUSOME O B Crii R &e Tic
R s H s, TOHEL 30 HETRE1:0.6
DEAETH Ok, b) HKBULEMR homogenate
PARERTHERICOBIBNET TS, o K
5 #% % J \» 7 \» homogenate "CyIIFRY & Hicifid:
ETHELLS, REERDTRETENPL, Th
X EEEE R X 3 pH BT OMIL & BRI BEEE 4
A v OBREERABILERSEL bR S, d) As-
corbic acid ¥z B 727} vEETRKIE
oMt RNETERNRDbNRS, ) NT L
TTC & OB TH L HE T 5 & LRORHC
X AT NT O3 TTC X b # 3 EEUGAE
e bk, ) REOABR VRN RFEIG
a2 EEAE HEEE RS OBRLTI L, &
£ P T endogenous =% succinic dehydrogenase
system FIGETTD C LaithES. & O P
ITMRARD ML T, MlERThiEERRT G
HIEEAHET S C LM AS,

E *

NT OBEF I E 11 K x4+ in<{ p. p’-dipheny-
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Fig. 1.

Structural formulas of neotetrazolium chloride and its reduction product.
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Fig 13.b). Oxidative phosphorylation & electron-
transport particle in mitochondria (D. E.Green,
1955)
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Analytical Studies on the Colorimetric Estimation of the Activity
of Succinic Dehydrogenase System with
Neotetrazolium Chloride

By

Takuzo ODA, Shuji SEKI, Takashi SHIBATA, Akira SAKAI and
Hiroaki OKAZAKI

Department of Pathology, Okayama University Medical School
(Director: Prof. 8. Seno)

Despite the excellence in bringing about reactions, there are still many difficulties and
discrepancies in the use of neotetrazolium chloride for measuring the activity of succinic
dehydrogenase system of tissue homogenate. Therefore, with the purpose to find out a mea-
suring method simpler and more accurate, the authors performed some experimets, first on
the enzymic reactions of tissue homogenate and then after stopping these reactions by using
various agents, tested the ease with which reduction products are extracted with various
solvents, and finally compared the absorption spectra of these liquid extracts with those of
the products reduced chemically by sodium hydrosulfite. As the results, the extraction of
the reduction products with acetone-ether (mixed in equal proprtion v/v) after stopping the
reaction with 10 per cent formalin solution was found to be the simplest and best method, and
moreover, the absorption spectra of extracts of the products obtained by enzymatical or chemical
reduction proved to he uniform and the both of which showed the maximum absorption at
the wave length of 520 mg.

In addition, the concentrations of sodium succinate and neotetrazolium chloride, the con.
tent and kinds of tissues, pH values and concentration of phosphate buffer solutions, the
duration of reaction, aerobic or anaerobic conditions, various factors either enhancing or in
hibitory to reaction, were all regulated absolutely or relatively; and by drawing absorption
curves of the reduction prolucts, these enzymatic reactions were analyzed and scrutinyzed
Then the authors established a method which is general, simple and accurate in measuring
the enzymatic activities of a small quantity of fresh tissues in contrast with those of hist.
chemically stained specimens.




