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On the nitrate reductase of the fowl liver (I)
Hirohisa Omura

% 2

S BB RO ST RSSRIC R TP ORE L 7070t (1954-b), LRI FSRe
BEAEALEEFTSETHAE IR SR 2RO HOABAIREECEH DM (1957). #
= Xanthine, Hypoxanthine, Guanine, Adenine Z&#RNERGT 2 BRSO LAEEL
MBS PR R THLRE L 1o CREFE). —//Binifiehic L 2Rl 0Bt Xan-
thine BR{WHHROEMTH DT, MEENBBIR>TREETHHC L DiibhD L
bR X T B2 (Dixon and Thurlow, 1924), SEfEENCE < R L 7= Metallo-
flavoprotein B+ 5 BFes > Xanthine FR(AESE (Kielley, 1955 ; Remy et al,
1955; Richert and Westerfeld, 1954; Wac Klear et al,, 1954), 4, Neurospora o
T gk (Nicholas et al, 1953; Nicholas and Nason, 1954) {3 Mo %%
212 Flavin R THLAZ¥AMMATL f2. oK Westerfeld 4 (1956) ik @40
Mo-Flavoprotein ifr, 43, Ensnic BE# O Xanthine g§ED iz Aldehyde
oxidase, [HMRRIETLAYSE, Hydrogenase & GiIFlBEREHEE%, Methylene blue i
Indophenol » 3tz KFSERHRE U CEHLED LEERL TV 5.

e L7 4 AR OB T Purine £U > meie B4 He oM ieE S 05, BEnL
B R Tk Uricase 2 X h B MBI LRI L LTHM IR BER & iR
SEFELHGEL T 5. PELEERMS Uricase 2 $ VAT OE IS, R
BB TTHE % R4 0 TR ILEWA OBER & BT 2 &2 L Bbh, Fo—iFikBE
RIFEL L (1957). RO RS TEEC B L Tih Bernheim, Dixon (1928) Off#iic
aiAd D ATAT Westerfeld 24, Xanthine dehydrogenase §EfL L T4 4h Ty
BT . TS BEOBEHLED DL b £ D—FNHEHIC 2V T-B0 BE5E
LENREDLELD.

g B
FERF1DREE 2453 2 & 0sRR (1954-b) >, BHEHIAERLE: NO: ©
B AL T2
1. R FHBEOHE, ARIBEECD BRSBREC LY B T8

LRERE DR AN LD L AEBL, HoBS 2 HIFse LT ESEERLE
oo W2V TAET oo TR LAz, Tk L o ieiRi s %
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ORERPR O pH 6.0 © M/15 HRRERMTE - HAcZeh o &  WHHEL BREIL - 0% (M/V)
homogenate *EjHEIFTHE “REERHE" 2 L, 2% 3000 r.p.m. ¢ 105 i, L8
W ARCHEL T “HINMESGE" LU, LIRS FOR AR s L il Eo
RIARERI-T 25, SUFREEOMP R T CEEEIN-IT b5, SRS -
EEEH T BB IRR DR b H—RoFREECT S 5. MbEBRC IR
5 ml Ed Mo b FFFRAREE 0.5 g gt 5. To—@eBl TRt b
AT 5 OME R L SR COERBE I MM NO: oAeizidn b,

Table 1. Extraction of liver tissues with buifer,

Original- | Extract- Residue- Residue-
Enzyme used enzyme | enzyme ! enzyme [ |, enzyme I
NO, formed, in aM | 820 | 1000 | 0 | 22.0

Ratio | 100.0 1207 | a5 268

B O 0 KR HGT S TR X EERO ER 2R L AHERREE £0d ok o bR
B, AEER AT, BB A SRR A R AL ER DA S NO: BEFF2 T k. ThD &
DWErR5, ho—HAE LTHERIR NO: D ECSEENSRY T 5 LELL
5. WBE NO: BLESEN R W0t R B AL 50~100p4M © NO, & NO.
ORDIEHNTEBEEES &, A X b NO: NBAT 5 ¥ St e OO
W10 B LFThof. SFLEBC LTV ERILERCEEL VWAL YEL Lo
KA 20 B W RAE b B0k, Kb “REEHE” KR DB R
3L od NO: BABIBLREN DN, BOHEOFBIEE XL Mhoed
5 R w2 D)o, E0T “WINEERER" X B NOy 0BTEN Rk
' REBLDOL Y PECKREVRIIENCK S NO: OF[BEEWAT 50 VERT
I oz sy, A5 NOy HEDBICT 15 OB IR L 2ERig~ oBago
SEbErohsd. X CERENERE OFEDSIETL RS ah R A i
SOBERMC AT REIN LM, A4 LRBEOREC X bR CITEC Bk
bhFEo o bFFoRsdr ofanEZbbohns.

NO; ot & 1 B Rk BSER 05 g ioil 126 EREFEL 23 B2 h
fo. MRS S S In 5 L RREABEECR VBT WAWALORIA LTI HHe
OB LEBRER~D NO: oBRIERicS /2@ hd475. 10% homo-
genate UL 40 BWk EBMGIL 3 ~5ml Bt FHFREMRE 03~05g AL BEL
HOMIEEE: BRL4ROHTER CRESHOREL W TReN ol L s
i,

BESSIE A RS BT 23X 2 M G S0 Th B A%, NO: o A
CEELCILE Y 2 B V.

NO: BEOFEIL R 2X i BENEVCERELERDORTIMATHIRBITRG
B F+%. $ELIAR Griess S3KC I BB L D 2~1x107M & BT g 0
PEkEHE b Ch o,
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Fig. 1: Enzyme-activity curve,
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Fig. 2: Reaction time-activity eurve,

Table 2, Effect of concentration of NOj.

Final Conc. of NQg, in M | 0.1 0.05 ‘ 00l | 0.005 1 0.001

i
! ;

NO; formed, in aM | 350 22.4 I B34 | 15 | 41

2. mBOMP  WFEW 5 ml (TR 05z WY R4 DREC-ERHHREL
BRI T SEM L LA (3 R).
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Table 3. Effect of heating at various temperatures on NOj3 reductase.

Time, T ture, [
Enzyme used. i::n:ni n. emiiel% ure None a0 GO ’ 70 80 |I 90
NQa formed, |
“Extmct- 5 in ﬂM 8-4 7.6 ‘ 5.4 0 ‘ 0
enzyme" ; !
Ratio 100.0 %5 | 643 | 0] 0
T T T vt 1T S PR T e
“Residuce o s forn 48| 55| 48] 33| o | o
enzyme” | — e —— R e —=
| Ratio 1000 | 1150 | 1000 | 888 | o] 0
60°C )
W
Time min.

Fig. 3: Inactivation of enzyme by heating.

W CREERC “HHBERE” Y ERECE« OREHRKL TEEOE FLBREL TR
Bey®3Eicord. 90° ¢t 240, 80° Cik 5 4CR LB REEL IR DA, TO Tk
20 58 LT 4% 15 B DESEN AL LS 1045 GBS SEEICRL Tuwb. X 60° ¢
v 305 C 9 20 B DIFHERA AL fo. MR OBRECRC LRI F IS 5
PET LG R A3 S MRSt WL CadhaoMiE, LhiEorigs:
CRBECERESHVERE, CE BV BB TEIR DNt 5.

3. BE PH  “hyhesRE” o pH-EMEEE 54 e ). o B46488 05¢
AN TS 2ml OFEERAE ~® pH © M/10 B0 5 ml 7L € iEHEE I By
fo. SFFMEECRTLHBRR, Foa L B pH 5.8 HEECEEEA S v H OB A
W OB EHENE X b B EIEEE R L 2. DELIER PH SEBRIFiC/A J B SReES M
ik pH 6 AR 7 offliciz @ PEoiod pH R v Qv Bt 233 ler 20,
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Fig. 4: pH-activity curve.

4. k5 NQ: BREERG S B0 SAEARE E W B s b 0wt
% DEGFC RAFMER L BB 2 PR E (1954-a), [ AR ke AT
(1954-b) CERTHE L LA TEBOB & LMW Clh B2 T3 h 3. EoTH
BT AHHEER RO O B O O R T- 4 4 A THEEER £ BT o B RN
EEORRVIBgT L ELR TRV LELNS., ffLEDOWLE, ERESCEEND
BEOLENEEL CEET 25, Firnct AR X 3 ilfRs Bphhil LT x50
TR A B BIEMEMNEL (P LA “EaiiEs” il A OB RE L TR
FIOWM A B0, 0T O “SAEBEERT R A B I Wi “HhinEER
) EBEOWE LN TEOERYRM LT 5 KREREHER L. LY
T TBAEERIC 5 207 3 R OSSERIIE * O L - 2 fER O SR H nds Bt
Shieihote., EOWILZERER U AT B ORE1H L EEL THRFOKRELS
EHEH LR TBOM AL X WA BRI HEER L 22 - 2 S0 fehofeisrk
DIHNEFL TP EREINS. EOoTROTREM G IHBULETH D,
F o T HEIC L OTZBEHEO LRI e, HiliaRk 9¢ XY ERc ko
T 2 RSN 90ml o 80ml F v v 7o PR T —EEMAGEIT L Aotk
B EEL CHFINER B B LB 90 ml 2487:. 302RIKR$ AU YR 10ml &

Table 4. Effect of dialysis on “Extraci-enzyme”.

Enzyme used g:if;';‘:l l Dialysed extract Precipitate
— i A — “ Liver D e
. p Acet~ Acet-
Added ‘ None ‘ None | Dialyszate bo;::tt::act aldehyde Nonei aldehyde
e m———— - e I——- o — P — - e e A ———
NO; formed,® | 954 | 25 | 58 | us l 146 \ onl 1

in pM ! i
i i | |

* Corrected to the values corregponding to 05 g of fresh liver tissues.
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L% o4& 5ml < BENEBRBRUC. MERL - BER B5 0 HE RAR
05g MAYBITHEL 7o, HA4ARORELHHHFWrC BT X b FBHEERFEL CET
T L RBEIA W RIS X DA EE FE IR L. ARRENCIR Y
FEMEREED bhis ol SRR GBI IR 90 ml o “HiligEka" % 21
ORI LS| o BN LA S 50 TS 16 ml » Ui, RETRDRH
WLTETE bg AWAKN T X< EREL Akdne < 10ml B 15, ZhifEkic
5 SREME L o BEE B At L R Y 10m] L LUHEML 04 1ml 75
L fec. e CEIAAMGL B g DBk g ORI T 5 chL 3R, 2%
M S —E KRB AL SR T I 5. Acetaldehyde {2 M/5 H#k 1ml %hi
Z IR OEEIBIERC YW TR 5.

2 OFBERC X A BIERER OB BT R EE S MR, [Lodd 42 KRS A
AT LA “hEMEESOR” o M/10 A 1ml sRinL -, #kiR#e. Glutamin B2, M
CHBERRVERC ISR 2R L o, Biodboftoi LR - L ED 5 Ktk

Table 5. Reaciivation of dialysed NOs reductase by various substances,

Gluta-| Succi-| Tarta-| Fuma-| Lac- |Malei-| Malo-| Cit- ‘
Added, | None | Malate mate | nate | rate Tate tate nate | nate | rate AA*
Nb??ormed ) ;
e for es[ 151 1 1 1356 120) 1091 97’ 93[ ssI kd 221
" Ratio | 1000\ 2288 \ | zosl| 1s1s| 165.2 | 147.0 | 1409' 183.2 | 1288 | 319.7

* AA : Acetaldehyde.

LCHEHLEL ML O T BEIh kB LAE TS 5. BL Glucese, Fructose,
Marmose, Galactose, Xvlose, Rhamnose, Arabinose SO CHALE0
1= Glycine, Alanine, Asparagine, Ethanol & d BB/ L2500 D08k N3k
b ol

Bk TR L BRI SR TSR Acetaldehyde D{BERE N RETHL AN AR L
C T © b EAMBACERT 5 28350 Y EEE LR, oBAdEEIR XoT
22 8 D IGEFRCIEAT 2L b oA s OB ¢ LB TR Th ok, BLE
HCIZE 4, 5 R RU #kie Acetaldehyde DA ICHEECENL D
FEROFEEZENCEET 2L ok B LBR O RSB E Gt “HINESE” w3

Table 6. Mutual effect of dialyzate and acetaldehyde on dialysed NOj reductase.

Enzyme used C:;ig.i;;l Dialysed  extract
S | e . o
Added None l AA* | None | AA l FLD** | AAFLD l CLD*** | AACLD
. No, Kty I N B | R B
y form 96 | 96 | 43 | 65 ‘ 87 \ 70 72

* AA: Acetaldehyde. ** FLD : Fowl liver dialysate. *** CLD: Cattle liver dialysate.
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LTh 6 75E 8 FolHEH AR L R DBERTEL < L BV th M3 fch
s BT e AU TR AT BCTF LN, 2aHFET 52 Aldehyde
OWEAHTL Hh SPRR MR AR L i (6 ).

D G- OREFM S 4 L5 U THSIL 2003 “IEHhHaA” % 15000 r. p. m. G 60
AEGRR L A 1T TR E M A LI R VBT 2] oK Lk c—fifio
fo. BEA IR AP BT Bl MR B L o b Y VRt 1ml %
o, T BT AT M OF L $LESEORR b P B I oA FER RIS
Z A LA, _

ZEOHLLFEBRC R TR ADEC L >TEOHABRIL Acetaldehyde 25U A5
B L KHKRERRE UTERHL NO; it aRBicho>Twas e iEshs. ffLe
BENTHENREEND LB« OBEFRIERL Aldehyde G fisdks L TR
e R-TRERTiD E Bbhs.

i U C HIERIC 2 Sh A BT S @e L T ARSSERE: LTHERL T
VO LA B HEE 2L S AHE “hhNBEEEE" (28 p A8y Methylene blue JRévEs
Fio. JELAAHEIGA A 282 NO: Bty ST aRE L R—o0 4 0 L i2FE-3
<o ML HBRERC R TRl NOs B % R b 03U 3 kit 584
oL BRI E: BRLE. Lo—-f4BT7 FoRyRiafh bk« BoMH
HROLRIHR 05 = #+2 “SnEEEE" o527 24 2x10-'MNO; 343 10-*M
Methylene blue 1ml % V-4t RS & TE—CH . ‘

Table 7. Methylene blue decoloration and NOs reduction of “Extract enzyme.”

Exp. No. |1|2’3 4 5‘5‘7|s|9 1o|11‘12[13‘14
————— . P I..__._ —— ot aw e bl o R - —
. | '
NO; foried, | 33.4! zo.o‘ 1-1.7!| 129 12.6| 120/ 10,0 10.2% 105| 238 23.8{ 153 20.8[ 135
lrime of MB: 1 - ‘ R . - - — w— i E [.. - [ —
decalora- ‘ 5| 55| 68| 79| 82| 80| 90| 120| o | 49| 60| 50| 35| 35
tion, in min. |

¢ MB : Methylene blue.

5 i -HhuE Methylene blue fifafes NO, MAH L EiiT 58 ThHOT (B
1~5) FA—ORTHEELE - O kE&KE CRRctazms Be+5 ER 4~7). L
FBRO RO 10 oRpc A FOMERT 045 Y, NO: 4fiEiF—T4 Methylene
blue BREARBHILRSLO (R 10K 1), ®itdcE~DROBHcHIC L 7E
il » 12, %R 13 2 i bhaiic NO: BEAoR 284 5 5. LRHHR Y 100'M
DEFD IR ST ST RO SN 50 b4 { b TR LD KFEN 2 Bl ciideik
ERTWABRRTHLBETLENRS NO: OB v, BSR4 RAKER Mo
HEO S OILHEARTEHL Th NO: MR LoTHAI 3B o s iR, fE
DT Wi OB EKEREROLSVEETREN TR TS L Bbh 5.
Xanthine slitt Aldehyde BR{EMEES NO: AEiL T AR~ o < b
SRR IR CE O TENMECRT S Acctaldehyde #HnoEL VBRI hogsES
RS, ERNCR TR 4« OKEGRRRML VBT LT “HHBEERE" i RT Me-
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thylene blue Otz fB&3 54 Ot Aldehyde %#2{rE +@ Dehydrogenase F¢
B oh NO; Mitcs5 4 oit Aldehyde dehydrogenase 30t = ot ¢
%5 2 thui, Methylene blue o Fieapiifr NO; BILANLPL LFFiL AevabibF
JET, ol RO AMR R IR TW B #56F NO: BRc ivbha b o
REO—RCBERERLTHINS. ML CHSEORRCY D Aldehyde dehydro-
genase JEfh: NOx ILHT 2 MECHHMED %, MR BCHMAHREL T o8Bl 0iE #
BOIERE Y Acetaldchyde #dpaiattiug NO: ORTiR LT “Hihisk” ©
FEHEF L Glutamin BB WSRO H LN 2R L o> T 5. FF
LB L7z “HEERE" B~ oo B4 5T 3 523 £ e Methylene blue
OREGIEDEL CBEL 2B AR EAEOTMAIE S LA, Acetaldechyde DF
Az LoC NOs BitAOHInE iz Methylene blue Biffsftd il LHE M 6
Aldehyde dehydrogenase o EERC L > THifERIM  rbh Ty s T+ 5. fFLEL
OBESLEEAARLTL ARG LA 8 R RTHEY T©h 5. RPN
A& X D ML R A oA B AR C IR — i L e

Table 8. Relation between aldehyde dehydrogenase activily and
NO; reduction of “Dialysed extract,”

Exp. No., | 1 I z { 3 ‘ 4 ' 5
" NO, formed, in AM | 246 | w5 | e | 72 | es
Timed:gol.h:g:ion, in min, | 25 | 65 10 i 51 1 24

* MB : Methylens blue

AR BT EE AR L — HBIT L 2 iR 4 10 ml i« o&o
BRI X BERL UERIELRR AL B NO; BT: Methylene
blue [ifa & ORSFEE 9 RTRT.

Table 9. Effect of charcoal treatment on NO; reduction and
MB decoloration of “Dialysed extract.”

decoloration, in min,

Charceal, in g, ] 0 L 1.0 15 | 2.0
NO, formed, in #M | 102 J 95 ed | 71
_Timc of MB¥* i 58 ’ 62 92 | 100

* MB : Methylene blue.

—ERBEL T T B R R T 8 FEBR I D X 512 Methylene blue Bifafii
B Th NOs BUARHMPBECLORIRBKI L 5,450k dc—n NO) B
AL T4 Methylene blue BB L < B 03k Methylene blue [ AT
&M { T NO: BREREKMAD ALME, IR 9 ROMEER 1.0g & 15¢ AR
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X ® Methylene blue fifs itk e ZTEC-BEO S L, NO, Eiic Alde-
hyde dehydrogenase HEELRFEAH L -5 HHONTLoTE B—8EEEE
EEBRIGE S FEREHTcH D, HeE—BEECh% L ThiEREeE YT 5 Bang
54D LR SR A RFRREES NOy ®ILgE 2T Purine o JHERR:HE
oy CGREEHR) LXHFT5.

5. Flavin ol XBdio NO; Basstic ®Cik FAD i1 Methylene blue
OEIMT L B EEER BRI TR b (I 1, {57, 1948), X Xanthine 3, Aldehyde
dehydrogenase &3 FAD #%3&ir Wit Westerfeld &4 :RmLTwC FAD 7% Bk
LLTHELTWIHAEE X1, FBOBGHEECRLFEELCOTHERC 2T
aebhui v b LSBT Acetaldehyde #H¢BL < EBSERICIE { B
Rz 2HET 280 NOy BLAH2ET280bEEERS. IL—BTORELER
L7z

FHFRE 70 g A#D < h 200ml K &z 80 i 30 59 L 2 % Warling blender
-G homogenize LEHiic 50ml @ K&z 80 © 3045 MBS IRET 3. BEC2WT
RO ELBE R E L R 240 460ml 248, 2 XM TR CEH LB ¢
EiET 5. BB 50ml © Phenol 2% X (BB L CHETS. BohiRHG
Phenol &Yy 30ml #:5 Ether 100ml, & 5ml IBaf CiRgdhi T 28 2 [@, ®EHOK
B 10ml 283, 2Rk (1953) o1z Flavin 3yt ¢% b, Butanol « 5 « &
4: 1: 5 oS H RSt Chromatography v &x4adric X>T Rf 0.31, 010,
0.03 D=4 3B 52 Riboflavin, FMN For FAD 284 G 2%4
ff-Flavin Hiifha e Uiz, &< Bk UCHIF 90g X Y JRkHiliaE 560 ml, Phenol &
B0ml & CAWCERH, ) 20ml OFH-Flavin 4L 2. [ Chroma-
togram & X2 CE A0 LA iES -, Bromainfhd FMN, Riboflavin,
FAD oR§CHhofz. AHF-FlavinhhHil & HEEH No. 20 Chromatopile % A JEd
B X O TCERAE A BEAR YT D R CRERRTL . FAD BREkt 16 4%
MhE LR Y 50ml oK #9520 4 Fhih, Z AR EEGE LRI # 200 ml 338
B ERISHT 5 ml OFEEKBR LB, 204 FAD B Gh > Chromatogram
= Rf 0025~0.03 21 >0 Spot ##EZE L =. FMN 2w { EigcEARRESEL
TH S ml OEEKBRHRE DRI FMN #ir ML . 28rR/iTRSce Tt o
WAL LA 10 8 R

Table 10. Effect of crude flavin extract of liver on “Dialysed NOs reductase.”

Enzyme used (:Lig_i:;l Dialysed  extract
CL~ ClL-
Added None None FL-FE* CL—FE**‘ FAD S | FrNeess AA
NOg formed,
isn M 10.0 7.6 12.7 115 ’ 9.6 79 11.3
# FL-FE;: Fowl liver flavin extract. *% CL-FE: Cattle liver flavin extract,

a3¢ CL-FAD: Cattle liver FAD extract., ## CL-FMN: Catile liver FMN extract.
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gDt Aldehyde KLEEE L f=a5, Flavin dhugd o 10 #§ 3, FAD 6
i~ FMN Bk to x4 Iml EHEMLLE, BBEEROR L MR-5 Flavin
MR FAD 23EMcBBRT5 6 LT s,

R T, BERES b3« B hicsid FMN RO FAD #iciii Riboflavin
% 251 SEBREESCI a4 b FAD BfFHcHR5 2 Bithd, SLFTOoOBRFIR
BT h L FMN 185 20HBMCEML 2. HE-Flavin fih e o iR 45
L E R EAHTCRENTE b, BOME R MR, BANOREELEE TS
Hbhs.

Table 11, Effect of various flavins on “Dialysed NOs reductase”

T TAD |
FAD,| FAD FMN, : |
Added None | FAD | ppsN | R FMN| ®F'| EF Fg{?w,!cr_-mn‘ AA

- A
NO; formed,
aM 3.6 57 33 34 2.7 ! 27 31 2.3 E 164 | 225

#% RF : Riboflavin. %2 CL-FE : Cattle liver flavin extract.

6. RRAOKE  AHEETEHO “HbBESERE" T 5l B 12 R0 Big4 5.
Table 12, Effect of inhibitars on NO2 reduction

of “Extract enzyme”, in inhibition %a.

Final cone, in M 10-2 5x10-3 103 5x10-t 10-4 5x10—* 10—
Thiourea 974 947 92.1 84.2 511
Oxine® 62,7 45.2 327 14.3 o
EDTA** 191 14.5 102 9.4 8.0
NaNsy 100.0 710 29.0 185 ¢
KCN 43.1 5.9 0
PCMB** 985 79.% 8.3 0
MIAA®SNS 891 525 189 152 0
Cut++ 100.0 100.0 45.7 208 17.7
Ag+ 100.0 100.0 20,6 8.8 0
NH;0H . 694 64,2 455 18.7 37 0
* QOxine: 8-Hydroxyquinoline. *# EDTA : Ethylene diamine tetra acelic acid,

##% PCMB: p-Chloromercuribenzoic acid. *#** MIAA : Monociodacetic acid.

ooz Urethane, NaF S4B L /oAU TD bhierofe, Z8HFEAL
KCN, PCMB, Bt Cu'™, Agt &0 X 5 KRR O ¥4k hic HUERIN % dddicde 5 4
o, ERERLENWBR < o { T i b DIEREIERE BT 53 © (EDTA, Thio
urea) H% », MIAA @ NH.OH (3 BRI R TIEMAEN R L. ELMhic
LT Z80/R beiiic SH LGS T2 FHEE SIS,

e IES { Rk seaE O R AN AR OFpc Lt  SRBNTE R E W IR b B G
A, oG-I UER b © © Methylene blue fRfa~o L@ Ll B
R AT ST Lo T REIT RS AR 13 2 O MM X3 L0 ThL LK
HOmTES.
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Table 13. Effect of some inhibitors on methylene blue decoloration
of “Extract Enzyme”,

Inhibitor added I None ‘Thiourea [ NaNg

Final conc, of ) ) ) i
inhibitor, in M J 1o-* 10— 10-* ’ 10—+

Time of MB 59 59 ) 64 ‘ 62

decoloration, in min,

inhibitor added . [_:qone | KN | NH0R
Final co oror. in M 10-2 | 10- | 10-¢ | 10-2 | 10-% | 10-¢
T(Ilrenci)l‘:rf-a%(?n, in :nin, &8 65 63 60 =120 |>120 L
Inhibitor added None | PCMB
Final cone ol M [ os | a0 | a0 | e
e M i i NERERERE

FERS DA AN R Methylene blue fRfa% §BHE 2 4 2HHAEE XI5, Thio-
urea O X 3 Methylene blue JRAE BELLV-C 36T NO: By sl
Bt 5 &, ik NaNs oz eic NOs BT iU C% Methylene blue i3t
hEREEINAVWEI L LRRAEET I HERTE S L BbiLs. L PCMB
O NO; BTCHEO I WRE T MBIAERERCE 4 L LTI 58 YO
T/ bRV NI G TE B, AMRELFREED N over-all OFTRE NO; BTR
SH £ 5L TR mRTh 5.

Hoff Purine Hic I 2% XRskh A ERY RTAZCR TR/ E&ET 5,

2 %

(1) EFF homogenate IZiHEMETEEE/ER SR L -,

(2) BERENL 80 LLETIL S SR CRARTEIEI RSN 70 L 205 ¢ ¥ 15
FBRIEL 60" TH S04 K §9 20 % OMAEEL = L TF ORBEEIIMEC AT
HIAERE I e L B 1 A RIS E D R AR L T

(3) RSEERORE pH 2 5.8 fHEK H 2T MALEMRD 3 D & Ak %3+ 52MER
pH 3 Ei E0he.

(4) ESEIRFEITC X b FfEd i 0T 23580 Eu . I e X b —
HEHRIE L 7.

(5) BESEERE 4« ORISR X > TER IRV AET T hidbigee, Gluta-
min B2, FKER, AGE:, Fumar pg, 3LER, Malein %2, Malon &2, JHIRIC X b X
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hapeois b, ZEORKHERENIET2RETRLL. HFUMERROEENEDLR
fadote. —HERCRT £4HBMRCEI Tk L BEL ot Acetaldehyde D{E
HIEHAE L < w2,

(6) FEEERATHINT 5 RER O KB BIESSCRT 5 Acetaldehyde iz
X 5 Methylene blue fi@AE: NO; BAH 2 LLFL LB LA DR,

(7) BESEREMC FAD IF&Ch 54, FMN =it Riboflavin X380 W EALT
¥ (BN

(8) 4<% homogenate iZ.X % NO: BRFicLEiric SH LOBEET 230 HeE
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Summary

‘The activity of nitrate reductase in the fowl liver homogenate was esti-
mated, It was completely inactivated by heating at 90°C for 2 minutes and at
80°C for 5 minutes. However, approximately 15 per cent of the original activity
was retained at 70°C and the slight diminution was observed when the enzyme
had been heated at 60°C. The enzyme had a tendency to decrease linearly its
activity at the initial stage of heating and then to reach gradually to certain
final values according to the temperatures. The optimum pH of the nitrate
reductase was about 5.9 coinciding with those of mouse and cattle liver enzymes,
though the pH range in which the nitrate reductase is acting was much broader
than that of both mammalian reductases. Especially, wide plateau of optimum
PH existed between 6 and 7 when the enzyme assays were carried out using
phosphate buffer.

The enzymatic activity was fallen off considerably by dialysis and restored
with the dialysate and boiled extract of liver. Moreaver, the activity was also
recovered some extent by addition of malate, glutamate, succinate, tartarate,
fumarate, lactate, maleiate, malonate, and citrate, since native substances which
are acting most predominatingly as hydrogen donator in the liver had been lost
by dialysis. However, reactivation with sugars was not observed. The rate of
nitrate reduction of the dialysed enzyme was accelerated exceedingly by acet-
aldehyde which has almost no or slight inhibitory effect on the reductase of
the original homogenate. In connection with aldehyde dehydrogenase which
was demonstrated so far to be able to reduce nitrate, therefore, some dis-
cussions were performed on the active principal reducing nitrate.

It was observed that reactivation of dialysed nitrate reductase was attained
by the conjunction of raw flavin extract of liver which contains three compo-
nents FAD, FMN, and riboflavin. Moreover, it was also suggested that FAD
may concernl with reduction but both the laters not.

From the fact that thiourea, oxine, EDTA, NaNj;, KCN, PCMB, monoiod
acetic acid, Cutt, Ag?, and hydroxylamine inhibited the reduction of nitrate,
the participation of metal and SH group in the reaction was presumed.



