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The nitrate reductase of maus and ox-liver

Hirohisa Omura

THRE R TR A R PN T B EE A ED HBC AT TEEREL - A3, s
REMRER 4 - TAESRIN & 3 SR O BRI IR R S B 0, EEREL L L
o BRTH B R CIIFETE S, ffLAEIMIOIE RODASigss
TTMFLFES R T, HIK4 3.0 xzanthine oxidase, aldehyde oxidase &4 7R
HAETLEIHIMbBA TS, Bnc 12 2480 RERE T 5 35k
PRIt P o RAFEMEDO-- B CH I RZ L RELBE Y ED, Mhoser Lk
BIKSSEERE LTIERT 2 2 E L b5, L EE (1950) 1k BBe, 4BoRER
U TETRE TR SR 5 BB TS S LTV A3 B L, R —aS
e RS A BLUT M R O/KEZER L LT G e < 3R 5 50 MBS 78 2 s fgse
{Lfits LC/RT 52 L, FRBmmeirrfil LCoOMELYRBLTV-5. —HRECHE
Aot TRARHE A IRE LB a@E i r £~ o3RO0 28 (UK FE, FE,
1950). ok MAARRLE L RERRR : L TR Sh i HEROARL o 4 4 /RSN
T5H (FE AH, 1952) IERHAMICH S 2 idEic Sse iSRRI 5 2 bl B
FAREBIC N THDH TRBR 3B BRI LA, 44 & § RSt R
T AR OF LAY D& 23047, BREANSENICBEE LTV AENEEXH
H. EPTHEICE Y TRETEARC R TEMEBRICH 5 51F B B0 BpREREM L L
TS IE < — B EH 20 54 I RO AR TUNY S i TS DR A B L 7.
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L fFHE. fE=—FARit s e o ko CERL BREIL T2, SRMEIoR
Hicr oS d b o, UMEEIVNE { CEELBL ChH 5 O ORMAIOM L B,
EEAEEEMRY SO THMECES LOELCARE 0K PR SE. MED
UL AR ES - UCARBEER X L, e ARHE S B A 73
LTI E biER.

(1) BEEfEHIORTE. ABECHRL IR LREE DI ROGEPRY DHT74 ©
M/15 Bk G & IR L 72 10 % (w/v) SR 5cc r 2x102 M NaNO;5cc &
% Thunberg 3pCHSEHIRAL 40° ik —2BEMEE 2 4B BT ft>TER NO.
THlE L. WRET 100" i 5 SIBR U 2 sy tiuici Vi, Bl BT
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wARSARCHEER B bR, BoRBE LEBAI D 1072 M NO,, %% 0.5,
Thunberg % ik 40" 2 B¢ 15T 2382l D CLIBIRII N BG oMb DS
e ot.

Wmlok Ko oo B
10~ M NOs, pH 74, 40°, BE¥$t 05g, Thunberg .

# E S # & Ak 1] =]
Bowsomg T IreHY i 2 2

ROk K BRIE OBR(K BN B
EE NOg, X0 M 092 3.20 0 1,96 0

(2) PHMAROME. WCEICRT 5 & R g otc g« Bt L ok
EACHRTHE2ROFBRLAE. b Thth 2g ¥ EHRba i Tk TamEL
A dinn € 20 cc MRS E L7 (JEEEKE). 15 cc & 2500 r.p.m. i B A0 i L 1
B A TSy R, AU BRELHORERL L oA iRES 5cc XL
RIS W- 1 x5, DTEERCAM U CBRASM- 2, Srisid- 8% 1.8,

B2 R R M OH M
10-2 M NOy, pH 6.0, 40°, 2h, &2kl 05z, Thunberg 7§.

I e

FRERWE | we e i | WESOE 1 | RERG-2 | BRI

e NOs, X10~M | 292 — 2.13 171 _

5] B e -
I=A 100 — 726 58.5 —_

. 5 R NOs, 2 10-5M 1.48 094 0,63 052 Q.48
H 100 65!._5 - 426 35,1 o 324

R 2 ORSER Sce MR AL TR L EEER 058 Fi< 24 5ma
SATS. PRI IET 709, 2 BN X0 TN R0 EFER RS L L S ENC
3.1 [T 409%, 2 [T 35 % U F B AR —E LicAs, SARHER  ®eo T
Hikim#y 609 R 5. Bernheim, Dixon FREC (1928) ¢r)FlEMA e
HFA LA B0 E Lo BTk B A WA L Tu A%, FidRbe I
W R LA R T S BET o T T LR BB S C oS L | <, sttkibkic
EoTW 5.
(3) KEHSR  FERABMIUC X 5 EBH OB O TN O -k 3R O Ry
A B 5ENL, HIBOBRANSSEH- 2 i TokSt e o BB Bt U0l S iR
WA SR A NEBEOBE L8 >T, HH% >IHIARE > HARAR > Tk o MlicfiTh 1, 5026
O/ ARINE R L O RSSO MGE { BIRHM L T 5. Biv-Oaig> 7~
~ LR > Q- F g LEEDIE TR L AR EWE {, AMTETRE R T v 1 R
U - BS S CERLET LRES R L, fETH Y s 2 b—x> 74/
&> vy /- R-B-EEROECLC, BT CHE e o e o -
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T3 ER KRFMLEHRBMmOHBR
10-2M NOz, 102M H-fftfk, pH 60, 40° 2h, @3 05g, Thunberg .

B 5 0 7K K O & BN Oy B

B o # W L1 i3 pii 270

B R oW1 i 4 m 1.96
ki3 e m 1.68 1000
il e B 280 1582
i 1) ] 246 155.7
% R . 238 1506
3, .54 234 1480
i an ;.3 1,70 1076
VA S T ) 1.54 973
oy kKR 149 o940

BOHE oA a2 o W & M 128 8.3
v 4w ﬁ 117 743
¥ X b= K 263 166,7
¥ 46 S - A 237 1500
v v s - = 226 1431
1 o 202 1278
W #H B 1.76 1,1
iE o] 1.47 930
£ v o ouw - ® 1.39 83.0

==& B AHIEIC R LA, 0L TEIMORBTHES O TERENOET N GE
Bl ORIMR R OKENREZ LR B LB L 2 H IR AL L b A BRAE
et Citrico—, Succino—, Malico—, Lactico—-, Galactose—, Rhamnose—,
Mannose-dehydrogenase AR TAINCES L TW3 2= 5 BN HINES. o
TP O HEIR & LR A < IR TR h 22 B L D iz v s 2 b
X, TS —mPLL Ty /=~ RGBS LR B DIk T 5. DXk
O Lo TERMTAROFARR AU, FUABHE Lk X2 THR3 YL (
b 1949) b hHENES. WEReANEARAILERER L R THL Y e P T 4 F
FAR MU GRf, 3830 L ¥z fif¢ Bernheim, Dixon WEOFFREELR
T X DGR R AMES 7 = b7 Ao F e FOUEERY #5510 K& (1950) o4
BERERU 2 4 Mot SRS R AR LA
(4) 5% pH.  #8 0.5 23635 L 51468 L 0 ixi. Bk BEER L7
g Bee i MJ10 g 5 ce, 5x107'M NaNQOs 2 cc % Thunberg 8/ lHE
UL 40° SEFHERS X TAER NO: Br Rl U5, Wit pH6.0~6.2,
Pyt 65 Mmicia oH o st GS1RD. @fthirfdRcni e
BHEE DS I T RO DT pHS —B2 % Kfp—KLEE v — 4, 5870 O e
EiA HGIECERRS X0, BERRER D KSEHESIRLE LTIRH LB A3 Eh B,
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# 4 SBiygoidEc ks o,
10-' M NGs, 40° 2k, @3t 05, Thuaberg 5.

ik % ] Mt 5] 44
pH L-3:) &1 5.5 6.1
kg% NO,, B s 1511 11.94 0,62 091
XM | mp gy 18.68 1905 117 139

HEER— pH i i CIIBERBE I 1Y TR 084 £ b DRI < Blbhic 0Tl
TCIRBEECRIEL . 70 ERCSORMER NS, WSt pH 7.4 HhEicf Ay

NO:,M(FGM
u-

Lty 1.
11 4

i

8 ¢ 7 P
HSIR hH RS pH

10-1M NOs, 40, 2h, BEM 052 Thunberg 55
Fe o0\ B B R C b HAHIMSER TR EIC £ 0 B SR> TR« DRI
HHLEC 2h Ohic iy U RS M T 50 ¢ 280808 3B it
THSR LD L ERAOBSCIE RT3 O TR KL e E~BRA.  NIERRMD
pH 4 BHRETH>THREME pH Ol ¥ —Fed 203,  SiiA© B sk
DRV REBIC DAY ERTAO TRV 2B LS.

(5) . HBEROBEIVHIVIDIERARE L TR L TR B—G L 045
Air HCHE S HD LETHO. HHMSEY b0 052, K 552 B 122, M
B 05g, FHEOSe, MR 128 280 PR FHRAERDEOAT 10% (w/v) Wi
LR L S U AR & ke R EOMORMNF 4 b B U A8Y 05 okl



AHHRA « B AU TR © RiTRE TR 427

A HBGaT Loy, B5RERT L5, HEoRTEL <8< HA L0 L
Thi iR Mg R a0t Hibess NO: oflscii g mits
L.

8 5 2 AERICRT RO
10-2M NOa:, 407, 2h, ¥R 058, Thunberg .

i ¥ &G M| OR|E RN ORIM OB H W
!k NOy, X10-4M + 1.7 0.19 0 0 0.26
IL. 4Hi

(1) fEAnMEEvcHBHR FHROHALER Scc M 05g F LAY
A T3 X 50K CIRERAB AT A LSS s CPEH A St L 2Bl iz
MEADHRE SR B L3, RORCHT L) wRKEME, 1A RAEECHA L XA
oA LA SR DK E X L BT 2500 rpm. & 10 AR OSETh o
KRR LG R bR CIIR Y NO, od Rz R bhicdhoi. Stk

|6 X 4 M MHBH B AR
10-:M NOs, 10-2M H-{t44k, pH 66, 40", BgKit 05g, Tunberg 4F,

BoO% % |EEasn | samkRgksa |BENOL
. . 1 ix 7 n 043 e
Bo® o W 2 Pl pid m 1.36 100
MOoH R % W 2 m omm 12 %0
B M M ¥ W - 2 m W m +
3 2 m ER
b oos u: -2 2 - 5 v B +
® O K W MR f
F & 2 - X +
B M W -3 2 ®  ® m "

DT BRI R OB LacdE < d O CRUCHKSEIEE A SEac bl Shic o Tidinu il
AFIEER e LTOEADEN (B 4/ ~%, Vv, = urBSLERIENE
B2 T AR LR LB B A BT 5. 7 5 AR K BRI L Ao
e R CGIEAh OB S 408 NO: 0BT b sl BB iT s
TSGR L BARERE CA T, BT g &hioohs 2500 rpm. i 10 4
e Ll U b R L igy e a LB k> T w2 o il e sk, 3iet
B E S DV AR 2 L OSSR L.

(2) #8 pH., HHEOBELREU ILEERS 3R> UERHEO pH 6 T isgiE
wiil, AP IS LR B S L oY i sy TS (E2 /).
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NO.
mﬁ‘z}:

5 :5 7 pH
2 W PAREERORE pH
10-: M NOw, 40" 2h, REREL 05g, Thunberg %F

(3) KHEJEE.  TERECrnmiss b okt ik bt e 6 5 O ClH 255
TrerHiskov 2%, Y ORI ERMc L, TREAMIE S 574 614 4 L - ol ig
THRKERFIEE L TR FL T oD 05 AAMAL ST HhE
SE I NOs o SR80S 5x102M o kalifea i Ini TS 40" 20 s
SHLAHER TR, BHERRE G+ <~ = > BRSNS 25x10-2M 35
AR AR T O KBRS L < 2B L 5Lz

BT R K FH LG o E MW
10-2M NOi, 5X10-2M H-fk&¢k, pH 6.0, 40°, 2h, B¢kt 05, Thunberg 45,
B % b Qe e H H 23 W W
wom s 0 e e 55| V24| TN e e ow | DL
Il MOy, x 105 M 1.29 072 107 097 090 087 04az2 080

H 176.4 100.0 1483 1345 1250 120.7 1138 111.8

i H 2 £ W -

i) M T R AR e T P - A A
1,94 1.38 1,64 0,65 1,44 106 ‘ 228 584 3.12 4]
2690 1917 | 2134 89.7 2000 1472 | 3168 i 8080 433.8 0

RETI 7 4 7 ~ XA A 2 2 b~ X > = v /- R S TA > BB BT 2
A—LTHL =y P LK) 10 % ORI LE. SoBER b LE3FHA HHER
PIRIC R 5 & A < B R FHRI W 28R QBT { T34/~ #7
7 b= XROY 7~ RTOhOk. BHERBKEMERORRITNIERTL S ~ ¢ > BRI
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DRFEMHTED LR < ~ = CRRIIKERSRD A B RT 2% MEROMR L IRE
KBRS FUAF R SRS L B Ak e O R Th ot BERIRARINEIC NG B R R TS
RRBKFEAERE R > TR KB L Vb B e FKL B L, ~ e YBOR
e NO: @iy L T % O CHRMRIRKHSETR Shvie & b 3 Gl
FRLU. FLRDBKFEEEEI EIRELTEL 5 ZERSRM YO OTVW B 6%
o & 5 B TSR O J8iE & DU RACERE SRR T 0 -2 it L@ 5 s
Ex b, 107°M gk 2Bl F L0 S S NEA S A BB THMES 25 5. oMo
MR TR — ORI CERLEAA bR a2 O oM B L, - BRAM
TREOHEENREL L ISR e BB L. 7 s 7B Ry Ve, 7
7 =B CR Y ¥ 27 ¥ b RBEEREKR TR . BT e T LF e
FROPZORBTCAERY « 7 7 =~ it X 5 EANORETE L { Bernheim, Dixon Wi
OEFRL IR T 47 e FIR{UFEROTELZERET 540 Ch2C, L EESAXT
He —Hh AL TAFEF, A7 —LBRFELZ T — RFBECHB YL UL AE
oot st, HERRIERT M 3B G,
ZEoKFEHEROT, RERLT S~ IR, T rTAF e FEIciiRe
Yol SR U R O TR O R Redte. F B FITMMB R B L TER L NO. #
A MHEME i T D NO: £lfts 100 2+ 5RPHHRTHRL .

W8 RMHE kR o R
10—2M NO;, pH 6.0, 40°, 2h, iRt 05, Thunberg ¥,

wemx10-2M| 100 | so | 40 | 20 | 1o | o1 | oo |ogor | oooor

¥ oA s — x| 2984 1768 | 1087 | 1005 | 1000 — — — —
5  #  m es3 ] 8971 971 | 1088 | 1279 C— - — —
s B3 B 2400 [ 2680 | 2480 | 2640 | 2000 — — - —
o by FlO8000 | 8000 | BODO | 8000 | 8000 | 8000 | 2000, 1200 80D

74/ —xeh NOy @ 2 B RS Silrnc 30k & T 2 KSR O fEAED f2bh
SR, HSIRINS SN X o T TREM R LTI E ) MR ORI
P2 TRARL RE {2, 2> TEMS FROMEMEEE L Iz B Fk Tt <,
PP LS H R 2T NOs L&EME Ol bl 7 &/ — 20 R Eh
TV 272 ThAS. WA 2R CEAARMERTHH L NOy 2880 41
Inds B DULEFEIT A % LEESERIR Ok F SR B L T LTRSS 0L T
BriiBabhd, T T ASe FESEESCRT{EEE Y ES NOs © 1/10 B Ci%
CREANTCR U BB R CORERML v, LT NOs @ 17100 B4 10—+M
s LT 2L o0 NO, M4k iEie NOs OB/ 0.3x10M ch-ok.
MR HEfFik 407 Bernheim, Dixon RO 7 A F v FEMUEERIC X 22 E2 bR 3B
7, MEOBUKMMEROET 3R 2 PR T 2He T 0L Bbhhab, —6
Fo bR IR B DR A AR D T F R L B & NOy L 8653 < ik 2 5T i3 TR
HEMIZTe2 T D, B2 Y ~ B L 5 NO, ORGIH IR0 L 5wl X
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STHH N BAIH LD THO NO, =B p o w5 2 B8RO
HOKTTT L 517y, NO: Bitic BT Fki oRLIF I RLERR L HIe % NO. 5

HEOX WEROEHESIL

Pl X 10-2 M 100 50 w0 | 20 | 10
£t @ 2 0,78 086 093 1.01 1.0
| o it 85.3 89.7 97.1 108.3 1279
it iE i 1088 1029 104.4 107.4 1270

BoFEcEH ST, BEEA~EARENCE-TyD X IeEbhhs, WX 3104
B NO: O¥lEd T 508, ERSE N F T 2 5 O Fif S T3 OO -4
722 A rBth2T, BTFCHT L5 NO, ofRrEbh RS iis
FEBAELLET3 L 5icEbhad, FEEEECTE>T 5X10*M O 7 22 A v rfid
14 2X10-°M NaNO. A 7 ) — = BB I ot R Lok, 77
e rEH NO; 2T 55y — = LS KIRL T NO, o8 A2 Ed 5
D¢, NO; OB & BT 50T 1 HsE s . f80T Greenkes (1934) A%
RS TORE SR RS 1T 5 R R ORI B L T IR 24T 545, BB
WD k5 dicdh b0hdamhine.

(4) AaR=—NEAPBRRFOF S o DEE. P rade FAMRCEL )
e E %57 . Bernheim, Dixon B 7 A 7 & FRE(CEEEORE S B8 + &R - —
FHLILEEREOBE LR LY. TR b7 AFE FRM LI TR T UBTL S5 &
=F 7 — BT 5. FF LA ENIERE Y & 2 TIREMC B LR ch IR
AR E L TAERT 5 o it i B R 2 f4t A BT 530 /i b, ks
SRR R ARSI AR AR 2 Mg, OX iR TP AF

R Z e B3 4EMEARE a— 7 + 274 AR X 5 a2 MR AR LR R
L LTS TR A EL T 50 Cr oM@y BET e L, Rk » fhisssike
NO: OS5FEROIAH= — A bRMET LD A F o n ki . Hna= — Akl
ELTHHI P LTRLMELR Y2 Py, & MiRE LOARMCRE ofafiiitne i
Ca-rrFXLiynrpl, TAFE FRLTTRP7TAFE Fo 4RO L THh
DA ARV R I0FCEDFE ST T & b oiddh £ T eV A
GILFER AR L, RS RHEEE L CRRCRELERE> a-» 171 s 0

2810 3 HasE e - A qEEBREK A 4 v A DR
10-2M NOj, 5x10-*M fkéth, pH 690, 40°, 2h, g3t 0.5 Thunberg %7,

;\ st | a- o | % 2P v p | T
N D o v fr g | R vaan | ZERLTER
AMAL | IR e by ) e | BRRA | RS2 e | A raE

o o) dovale | T | LT (meras | DT Z0T

2R, NOa,
Bt | 096 | o0s1| 144 o030 | oeo| 137| ess| e23| 0ss

| = 1000 %48 | 1500 313 633 | 1427 556 | 6486 67.6
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R EREIR R 50, 7 b7 AR e PR I PSSR L R 280 £ 4+ 4l
filid RGO R T A MR A b IER R L. 7= r A2 > Alf2 LT
TGRS AR, a- r F AR, TR FTAFE FD KA T o L0340
ROHESES T T ER T2 Ch 5. L BEs (1iE, 1950; U, Nk, #
F, 1962) BT H 4oL k07T 2 /i~ 0BB L it sMsrRBRsha v~
—HE IR0 L TR0 2R BEL NS, MBS A
e L,

R—C—COOH R—CH~—COOH
& + H.0 = b + O (1)
OH NH.

R—C—COOH R—CH-COOH
l + 2H. = | + H.0 (2)
NOH NH,

— SRR LR L
HNO: + H, = HNO. + H.O (33

ICGE 5 AT My W=~ 2 5wk #EM SR L b KRR L CEL DR D,
LAdr~—uh (2) Ricte s 7 bl RMeE e : —0idfEr 7 dh, mHEsEn
RYSEATRERERTTNE & W 5 RERIS BB O RUKEEE () LB ORB L5k A5
w—E Y, A AT TR R L R ) ©h D X O wThE
Tha fEMBAHEL A+ > v~ YR BIEDOTHIIEILAF >~ —EEHILK
FTERRE LCOMBEL 4 & o A L -5 E TSRO o2 Rm+dboch
LS BEOMAARON, MR L THHREORNS XIS T H 4+ o4
FAB - F O d NO: OBFAFIND L#EL T L, KEHERO FEELH2
W P T A e MR RGO LT cid g L RT3 X 5 B o
AR, Fxo s0FRHRL RO & b3 B, #58 BIFEScIGET S
Uik b3 s.

RAEMTHEIRGL 7 4 P A7 & Pt L ARG EEME 2R £ v 5 3F % Bernheim,
Dixon WECHIER L TVv405, 8 10 0 X S HR L AR IPRERSY R L 2 b &M
FaaEaRREINTT e v AFe FREL b R A T v 10 3,
BHACGEZZR & LU e Rt E T L 2T B0 2 b, Epiiic
5 I AEE Y 7 ¥ AR A RO SRS 2 B 2 adw TEA RO F A FEN
ThHk b s,

% £

(1) AFHEABRUFHAR O IR RN R TR e 4 s U A,

(2) 4FHBRABOMRE TR 2 FERE X >t 12l L, —FHihA
TiEs 35 % HVRAEL 60 % ik xR RS-SRSO RIND -~ kbR
OFESAE HHA R . T RITIRO MR AR 2 hk.

(3) kB ROTEAR B B BIC T oL, Hles > BREANE > FRignk > AR o gz
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BT R UEAM, 7~—A 8, o % F 282 AR 55 Y < SRR Mor
<A VERIEHME AR L. — ST P 7 P~ R> 2 A/ Ry T~ R
BEROMchHok, T4 RTHIME TR A/~ X2 H5 2 F—R> =y )~
REH >R > <=y FOMETHD, BN, ~ e YBRONTRAZIFY Vo
T 7 = v DEICSRFE LA FRTCH DA, BLBRAARERRCRLEDE Y 7 A
FeF, T=2/~1Chotf.

(4) EpRfeilofd oH diFHRAE 6.0~6.2, {4 65 PIFEE 6.0 HHE &M
LB D pH 2RSS ot

(5) HEROESEHEAHE £, BONCHECHE XL, MEEOMcE R
H X hicheode,

(6) HAF=—afedih, 7+ TAFE FRIE a—- & 74 7 Ak (e, seft
WHRR R L2 o i 5 v AT L 0SB T LM 2 SR L 1o
NO: OBIALFEIMCHTT 5 X 5 i,

£ 9 ISR S e ZAMHELEIC L < BB 5.

% [

Bernbeim, F. & Dizon, M. (1928) : Biochem, J., 22, 115,

Bk (1950) @ geds{bsfs vwatorer s, 4, 8.

LEARTEE, eyl FPR7E &7 (1950) : 24k, 71, 226,

Green, D._ E,, Stickland, L. H, & Tary, H. L. A, (1934) ; Biochem. ], 28, 1812.
A TR (1949) « BEE{LFs w4 v, 2, 10,

[LiE—i (1950) : Nature, 167, 770,

(LR —Hs, HFFF, RIEET (1950) : Enzymologia, 14, 170,

[Lg—HE, N Rfsk, EEBIELANE (1952) : Enzymologia, 16, 169.
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Summary

Maus-organ (liver, kidney, heart and spleen) and maus-muscle of the hind
legs of the same body were repeatedly washed with sterilized water, mixed
with small amount of quartz sand, grounded thoroughly in mortar and rade
up 109 (w/v) suspension with M/15 Strensen's phosphate buffer solution of
PH 74. Ox-liver suspension was prepared with water as in the above proce-
dure and its pH was 6.0. 5¢c of each enzyme solution was mixed with 5ce of
2x10-* M NaNO; solution after careful evacuation in Thunberg’'s tube, placed
the tubes in a water bath at 40°. As control, enzyme solution which had been
previously heated at 100° for 5 min, wag used. After 1 and 2 hrs, the mixture
was heated in the same manner to stop the reaction, added s few drops of
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cone, acetic acid and centrifuged. The colourimetric estimation of NO, formed
in the clear supernatant liguid was carried out in the usual way. The results
were as follows,

Enzyme material ‘Maus-organ Maus-muscle Ox-liver

e s | 2 2 1 :

Conc. of NOy test | test |controt| test |comtrol| test | test | control
formed, 10°M | 052 | am | o 1961 o 043 | 13| o

It can be seen from the data in the above table, that the detectable quanti-
ty of NO. was produced from NO; by the catalytic action of these tissne
suspension, in other words, the existence of the nitrate reductase in these
tissues was confirmed.

Then the effect of extraction with water on the enzyme activity was stu-
died as for the silk-worm. The agueous suspension of ground tissme was
defined as original enzyme (Q-E). A certain volume of O-E was centrifuged
and the supernatant fluid restored to original volume with water, and it was
called extract-enzyme (E-E} and resuspension of residne baving the same volu-
me was named residue-enzyme-1 (R-E-1). The suspension of residue which
was extracted two times was residue-enzyme-2 (R-E-2} and so on. Each Gcc
of these enzyme solutions contained (.5 g tissne or corresponding amounts of
residue or extracted matter. In the next table, the relative activity of the
nitrate reductase of these enzyme solutions were presented :

O-E | E-E R-E-1 | R-E-2 R-E-3
Organ | 100 ’ — 726 | 585 _
Mags e - - i -
Muscle 00 | s 426 [ 35.1 324
Ox Liver 190 I 00

The above table teaches us that the nitrate reductase activity of maus-or-
gan decreased to about half by extracting twice, while that of the muscle of
the same animal was extracted about 6095 and 40 25 of that retained In residue
and by twice-treating about 352 was involved. To contrast these things, al-
most whole reductase in ox-liver was entered into extract.

The optimum action of the reductase of both maus-organ and ox-liver cc-
curred at pH 6,0~62 which is close to the pH of homogenate of these tissues,

It has been found to increase their activity by additlon of wvarious sub-
stances, To the reaction mixture with R-E-2 of maus-organ the same guantity
of some acids and sugars as nitrate was added. The relative activities were as
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follows.
Citric |Succinic | Malle Lactic |Tarteric | Fumaric | @-Ketoglutaric| Ppyvruvic
1688.2 155,7 1506 1480 107.6 97.3 940 813
Maleic |Galactose Rhamnoss Mannose | Fructose | Glucose Sucrose Xylose
743 166,7 1500 143.1 127.8 113 93.0 88.0

On the other hand, the substances which were five times amounts of nit-
rate were supplied to reaction mixture with E-E of ox-liver because I doubted
if the addition of equal guantity of H-donator cause activation, for E-E con-
tained both enzyme and subsirate and the effect of substrate added wounld be
hindered. To contrast to maus-organ and silk-worm the restoration of activity
was attained according to the following order:

rhamnose, galactose, mannose, glucose, fructose and maunnite,

The rate of actlvation, however, were also within 509 accorded with that of
maus, Succinic acid and malonic acid which is specific inhibitor of succino-
dehydrogenase also had high ability of about 2.7 times and 1.9 respectively and
by addition of each half amounts of both acids the rate lied between both,
Some nitrous compounds such as glycine, alanine and asparagine caused the
stronger reactivation, But the most effective one was acetnldehyde having
8-fold rate and the next its reduction product, ethylalcohol, with 4.3 times.
On the other hand, citric acid showed the inhibiting action and in case of
addition of ascorbic acid NO. was not detected. However, in pure solution
citric acid decreased the rate of coloration of NQ., Therefore, when one
thought over above, it is found that the citric acid also have H-donating capa-
city even small, NO. solution containing ascorbic acid developed no red colour
with Griess’s reagent.

Now the influences of carbonylic compounds on the enzyme were studied,
As seen from data in the table,

None |Pyruvic-acid|Pyruvic-oxime | @-Ketoglutaric-acid | e-Ketoglutaric-oxime
100 a3 63 143 56

Acetone | Acetoxime | Acetaldehyde | Acetaldehyde-oxime

25 160 649 68

though acetaldehyde and - ketoglutaric acid acted actively and pyruvic acid
inhibitory, oximes of these compounds were inhibitingly. I assumed that these
oximes would receive hydrogen from H-donators competitively with NQ,, there-
fore, nitrate redactase and oximase, discovered in my laboratory, which cata-
lyze the conversion of oximes to amino compounds, would be the same enzyme,



