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On the nitrate reductase of the fowl tiver (IV)
Intracellular distribution
of the enzyme

Hirohisa Omura

AFHRY AT 48 RO MR SR TS ER R B LI LTHIERESe g £h
ToBA, AR AR OXEIFREOAOHMINT LR U  MIERKCBEEL T3
fob ORI MM thh Ty ENEE S, B b2 F ) TLARE
R E L CRGICEL LA 58050 S et 2 OMT- OB Bk R lgk o B &
HEE RIS e ot BB T E IO MBERI R BT 55
Pehs & — b COMBEETTRWITERER A TH 2 OZLHD L 2 FEKI
LG X HED WHRIT B TE 2T, TORMASIC oW T IEFEELL TV
MEEIND.

K B

EEEETTL Ak fE o B L L OGN il L iRk BRSO B #h

L.
PR oEE

FESROFEIC H Ao ISR ) i 0.067 M R REASINGHY 1= FERMIRS L 30001, p. m.
¢ 10 AR BUOSEEL 1o LR ¥ 4 — FTHOT BRSO/ R T b AT
e A & O PRERIC H IR B BEEO M o ALY RO B ROEY vl
gL

%z C Mirsky ZU° Pollister” oiggihhiikic L o TH# A ROBS > Tk
YRR L. THERGHFAHAM 58 & Warling 71 > 2 —C 1 % fbbiys wivc BRI
L 3Bm! & L TAGENEE 3000rp.m. T 10 40 OS5, RO 1 % 1R
Bmle vy —Cl— i BRL RS REY 5 SR, Wic 0.2% fukEl 35m/ i
BoE  SREHPRA AT L 1500 r.pm. OS5 AEROSEL . @i
V2 0.296 MRt < B 3 A 2EME U 7otk 0.14M NaCl-0.01M BEfsigtEi» My pH 68 ©
AFAEHEL fz. & 5 LT EH— OFF IEinE s Sk io st c vk pH 6.0 o 0.067M g
RRARHEINC R L CIR OB v, SEERELR ORB TRITY: SEHEE bR
Uz, #ABRChFERSE 0.5 g iy 5 E0EHE Smf JLa Mk > LT, BNk
fhifkd-nz 40" 2 B3 0.01IM FEfR Y ~ FBHh CRG S .

* iR R ST, W 16 3.



22 = BB B BUB HIY

Table 1, Nitrate reduction with cell nuclei.

H-donator, 10—2M None i Acetaldehyde | Succinate iGlutamate ' Citrate

NO; formed, sM 08 0.7 | 0.9 ] 08 07

BATREY 3 — F CORTAHRMTETLE 4 OXKEHEEERE ML TLF Y BSEIL R
H AL HBR e ol

R ST B BRI OV TRAERILZ, SOMHEHD KX T AR T35, %
S+ 5 CaCly % &ir 034 M IEEEBHY R ) SR b2 F ¥ TORAY %L
ey, A Dounce 457 (bERe R COME L o DWW THRE R ToCv . fifhuic e
XA bR ko TAHEL CHIREaCia B RIFE O e bR Ak o i
BHIhin.
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BEROMHMEC BT ke 2~ FIMBTEN Th o UL, LEIR L MR

Friebr Bbhs. ARKAE L A Schneider® % ki > TR
AR S HRU L GRS 2 SR LT, BRI RIS ThL S 2, i
AL - AR E KR6-B ZigBEEs N O REOBGH AEH bERT L LPEHAL
BERCHWS R E G- Bl R,

REFF 5g % Elvehjem BRF k= 5 74 F—T/ve— & — 2T 0.25 M BRI
B 40m! x L 2000r.p.am. 10 SRERCSTHEL CAERA, SouEbialE, Aifatk ek
Eppl. EEREY O0m! L Y ERAY X135, FWTEED 32mi & 10000r.pm. T
04K ROABEL TS b2 F I THMEE ERYHC2Z2ml U “ERB” 2 35.
3 bav P TRRCEMCBRBERREE L E 8m! ORNTEEKE: T5. BiEe “4k
#B"” 24ml! % 15000r.p.m. ¢ 60 SR BOSREL T~ 4 7 v ¥ — AR AR LERINCE
DicihibiE “ LR C° Bfbhd. w4 2ey—ad 3 b= F ) 7ieffoT 6ml Bl
EEW TS, SEBEDEER 052 ST ARAS “ERA CERB) CER
C” % 4ml, TR 1m! L AvCHREEL R L. BEBHED pH X 60 €5
T RIS MO BEE R B 0.03M & Uiz, TORREH 2 ReTT.

Table 2. Nitrate reduction with isotonic fractions.
SupB| Mit | ¢ | Mic
Fraction SupA | SupB| Mit | Mic |SupC| + + Mis +

Mit | Mic | supo | SupC
 Total-N, mg 476 | 456 ' 16.62 |

NOformed, Tyg1 [ s01| 18] t2] 182|206 27] 208|189 195 208 159

Mt [SupC [SUpA
+ L+ | +
SupCl AA | AA

SupA: Supernatant after centrifugation of original homogenate at 2000 r.p.m. for 10 min,
SupB : Supernatant after centrifugation of SupA at 10000 r,p.m, for 10 min,
Mit: Precipitate by above treatment,
SupC: Supernatant after centrifugation of SupB at 15000 r.p.m. for 60 min.
Mic: Precipitate by above treatment.
AA: Acetaldehyde in final concentration of 10~ZM.
All fractions used correspend to (.5¢g fresh tissues,
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Table 3. Effect of mitochondria on nitrate reduction with “ SupC?” fraction.

H- donator, 10- 9M None ‘ Succinate Citrate | GIutamate Acetaldehyde

Mltochundrla + +|—‘+ +‘-— +|+l-—-l+|+ .+|+|._.

Sup € +—-\+|+—|+}+|—++|—f+|+’—.+
Test 1. |100, 03 9.1 96[03\96\97]03 95]97' 08 93|100 03} 958

NO; formed, | "7 :
AM| et 2. [149 us|5.5|194| 08 63|156' 08| 58|210| 08| 5.8495 0.3|4eu

In Test 1, the ariginal supernatant was emgloyed, and in Test 2. the dialysed
supernatant which had been dialysed against running water for 22 hrs. and centrifuged
again at 9000 r. p. m. for 10 min, was used.
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Table 4, Effect of some substances on dialysed “Sup C* fraction.

_I'l:d:'mml‘a‘ﬁM_LNone (Glutamate CitratefSuccinateMalate |Maleate _Tartarate;Glumse al]dk:ﬁ;-de_
NOlormed 1 16| 20 | 14| 20 |21 19 i 15 18 | 84

ZHOWIEIL A Y R~ OB EREBYCHLL0T, cOfARIEI 2 F
V7O RSB L TAEREEETHLLR, T TATE FRGTEEARIRE L
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Fig. 1. Absorption spectrum of the supernatant fraction.
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Table 5. Effect of dialysate.

Enzyme I “Sup C” Dialysed “Sup C* Premmtate
o Dmlyga;:_“m I None Nonc I Fowl liver I Cattle lwer
. Acctaldehyde, ) \ l TS I | +
" NOs formed M i 96 | 96 | 43 | 65 | _s__ | | |_i6"1__“__“

DTG R B H RRUP O 2w TibTz. SEFIRZ2VC I Cilkio 3
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Fig. 2. Absorption spectra of the dialysed supernatant
fraction and dialysate.
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“EBC” OBARIMICAT 250my HEES & 278 my T THAR B oA
OF 410 mye L BIREAS 55 SUCR T FEE0 § o L~ 55 Hic 530 kU°
562mp WHIRH S B AETHLE LS R, 4SMAmo K AiETch 5.
BT X O CECERARNC T THT 2 HA S U < BB I iz, 530 Ko 560mp
DELFE L THD b HEE MM A 28 ek L AR, 2 b aics ot
22 OBy HORER R U, BRI ChT 2 X B AU TRt DR BRI
PO NEHEIED TRE <M 1051 b@BELI. LALARY PAEDLORAELH
BTh TR ST oM@ —J Lzt 410mpu B om S HHEICH ¢ MMt
AR CH ol 10mpe & 530mp RFUREOEEAH: 500me kik>2 b Y BEShie.
O EFEW LT 4 530 B0t 560ma ORI b BRI o1,

2N LCGRATCHE R R, BRI R bR oo BT G4 D DR
{Engid bt BILEHROBE, Tt aRtciinL o0 10ma ORI EIHNLS &
AT VI REIRIR O AR oot RiERM D 4-DHE& L e £ AREc 5
BALC 405mye icilhid bits.  HIC SRR D T BRI O TR L
7o BRI o%E b BRI, 410mp ORORFIN & 370my O INRIE Dk, BT
1 DG X O Bk 530, 560my T OARIMMAL & fafi & HERiOEA & W UM &AL
7o MR RN T 400mp TR, 38dma O A7 P ARRRE R

DY 5 C“REEBEC” oy RO LOCED T AN re g v
EIFEE S TN HEBERY HHT L OTH S, HWiczSo s tAR, Todak
TV B b RO MIT ORUM: & (i TR 25, RCIBRRERCIin bhit v
MeRR ORI TC X DTN e h b Ao e T b0 L L
Hibhb, 410mp ORI ESECERT 5 L 04 o ool b, EEEL
TN S R HE A D B S R BB RASSC H e T L MRS
T, HEdrERT 410mp OB F 70 W ISHATSEL A B i i BRI
BRSBTS AR 5.
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2y F U7 OREERE AGEERER L O« OMNTT > AR 54 A LAY 2 H
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Summary

The activity of the nilrate reductase could not be detected in the nuclei
which had been isolated from the fowl liver by the citric acid method.

Then the liver was fractionated with the isotonic sucrose solution by the
dilferential centrifuge method and the intracellular distribution of the nitrate
reductase was surveyed by estimating the activity of the mitochondrial, micro-
somal and supernatant fractions. It was found that most of the activity was
contained in the supernatant, while it was scarcely detected in the former two
particles. Since native hydrogen donators were dissolved in cecll sap, it was
suggested that the nitrate reduction can be performed within the cytoplasm of
the liver cell, However, the mitochondria could mediate transfer of hydrogen
hetween some donators and the nitrate reductase.

The absorption spectrum of the supernatant fraction was estimated and
found to be very similar to that of the purified preparation. The former,
however, have Lwo more feeble peaks at 530 and 562 my, which were extinguished
by dialysis.

‘These observations agreed well with those concerning the livers of mouse
and cattle.



