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Studies on the Metabolisi of Oxim= in Living bodies.
Part I. A Function of Oximase. By Mika Aoki
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iz X b oximase activity ZHLEANCTEMECHE LEL 2 & & AL 7o

e 771k

g, K) WOHL D F¥#47 k0 55k L7z glucose ommeleM WEOKEBER: LTHEAL .
THEESRI + Bt 7 BhMARRR & BRI C BRIRERIE 1 L €202 2 % NaHCOs % iz Cist LA
HICEOEE (3000 rpm., 75501 UiLBEA BRI T 1 EZERE FEHEB O 3 (a0 M/15 #
TR (pH6.8) 1REE Ladic b D& MR & L CalBRICH LT,

PR REER; T, # BEOFE TR OB 4 5 55 0 M/15 g (pH6.8)

7 AV C 100°C T 5 43R, R L7 jEm A PRBfE E L THEA LT,

GGE) W3 Vhd BB UHP 95 C 842 X 0 SUERSHE R L2 2h- ) Table 1 iodhsiby T

Pl R E D e T Ao BF oo i B Lo s i b Rl oo e RO T
PR I AT 7,1 DR GAR B 1T D D & Hlaiud o

IO ER 10M®glucose7}xé’¢-§%§é»(§j AL

D> FESce LR 2ee, itk e, /KR -G48 2ce D IRHE (428 10cc) & BlBRE I A L &
L 74 iEAn L C37°Cis T2 L &b SUSHE TR 100°CIZ7 55 il U CEF A F % & i

D ZEFEG e RO BT Lz i KEEREO. 1cc Az TR < fkéda L 7o w0 2Bk (3000
r.p.m. 10 23D 12 X b EHe 2 EE A & IUCB o EIH e B EESce L T T A4 ¥ v
A%%%m;%%ﬁﬁ 5 Blank test & L CE#h L /MR IE3TC IC2m IR L 7o &
DA FRHC L E LATE & 07, Al 58 S uf-oximed Fk oK € oximase activity & L 7o
TSR T # DU i T oxime O 7k £ @4 NHOH 72 O (b 4= s HNOg 4 B D 8 4 {7 18]

R Lo, B OBEOFERE SRR bt o

36)37) 38) 39)

() Hemszi iBLom, T v HNO. 2 503, Bid 22 v 7z ENDRES VIRTANEN Qo kRS 2,30
AT ‘“frfpk;' L7z ocoxime#H, SO ik 7 L4z U7z NHYOH» (R CHNO ST (L »~ v 7 r 0
W s v LT s F AT D TR L S T B,

Bl EDS R FRIC Lo CBSEM & LT iM% (A L7z 00 REREHR © — 0] & maid
Table 1 D H €D CHEBKMAE A JE U 7oBEEFURE ITIISA EIRIEE AL D Dz
PR 2 TR+ 5 2 LIS X0 CTHEBE oY 45.31% 12T 5o

Table 1

Oximase activity in a silkworm and the effect of the boiled liver extiact.

boxled lner extract i none " addition |

|
* G O decomposed (2) | 6.28 : 45.31 !
\

%*G.0. is the simpler form for glucoseoxime.
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I BEMEME
IR )2
AR L L CiE (PuxPa,F2,542 0) Z 500 HECBEEEMEE & (F R &
DR R A FAER U7 #5313 Table 2040 Ch bo = D& D oximase activity (31 B 5
2RFECTFEICET 5 2 LD BN D,
Table 2

Effeet of the time of incubaticn on the oximase activity.

time incubated (min.) l 20 ' 50 % | 120 | 180

e

|
1 G.0.decomposed (7%) } 24.81 | 41.63 53.67 \ 59.04 1 !

2) R oES
Akt E UTIEKNO: & L7cfE (PaxPu, 24851 H) 2 BSKHSEERC 1L THUMBERG
B (B LIS B3B8 & v ClllE Lici Fix Table 3 1oz 3@ 0 TS Tic TREEE

MEEE121.8~34% T %o
Table 3

Effect of the air on the oximase activity.

l anaerobic : aerobic
- | -
1 time incubated (min) 30 | 60 ‘ 90 3 e |
i 1 i
| e o —
i G-0O. decomposed (%) 58.10 ‘ 61.78 } 73.33 ‘ 56.00 | 60.13 | 72.08
| |

3 m Bk
1) WHEREAZLLICHEE
e LTE (Pu, 54 3H) 2AVWERE L To 4 50°, 60°, £0°, 100°C i< 5 4B nEka
B L 7o O xR L Cactivity D RV BE A Lol Lo KBk RL Table 4041 < 37°CIo il 1%
PEEA100E FAIULRE EF & HICTEMEES A8 U100°CIe 5241 TR A1 4 1542
Table 4

Heat stability of the oximase.

contro“ 5 ’ 60

i temp. treated (C%) ‘ ‘ ‘\ 80 L1000
| \ {

ST T , o
i G.O.decomposed (%) ‘ 40.60 { 30 23.40 ;  8.90 0 |
| T IR I
: relative activity l 100 ; 73. 80 57.56 i 21.89 0 ;

|
) PR A 2L L 724546
Ak e LT (PuxPa,Fo,5 42 H) #HVCEEEE 4 T 70°C 0l 11 T4 3,7, 10, 15
SrnER L L TR L oximase activity # Mk U7ze &%4E1% Table 5 & o CHE LB
72 % M 4100 & U MBS o 550 & i i L15 RO T30 % Ve 2 I 5 o
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Table 5

Effect of the time of heat treatment on the oximase activity.

| | i

| time treated (min.) ! o 3 7 4 10 15
|
[

G.0. decomposed %) 24.30 | 40.00 | 33.30 | 2000 13.30°

I

relative activity 100.00 | 90.40 | 75.26 1 45.26  30.06

4) pH o % %

BRI L U QOO Mt AV RIS 2 M/10 KH2POs Teor NarHPO ¢t
pHIZFEi L oximase activity (2 A3+ pHO B84 Lo too ¥ pHid s pHEERK I X
THIE LTz, #45x Table 6 127318 0 TREMEL pHESS o Thima /m L 21 & D 4 X
W7oV B U PSR B I TR T Bo

Table 6

Effect of the pH on the oximase activity.

pii | 5.0 i 6.0 | 65 | 7.0 | 7.5 | 8.0 !
— ] B | - - I | - [
G.0. decomposed (%) | 34.52 | 38.94| 40.15 | 3926 | 2783 | sist

5l B H O 8t E
e LT (Pas, b 45 3 B 2 L CEEMRE Oactivity o Juz 3 B ik L 7ofils

-
(X Table 7 & h CHE e EVE R SAENE LS CIOMT40% I E T 5o
Table 7

Effect of substrate ccncentration on the oximase activity.

.!A

H | | |
| conc. of substrate ( M) | i i
1 {
| |

I G.O. decomnosed 9> | 32,13
I |

6) IBAIZHN HIEMEL

B Este . L% hydroxylamine™ i1 acetoxime O #ifr iz UE’Eé’ 8] B RIR A A o AU %
U7-%s (PaxPu,Fo, 544 H) %A L activity & sz ll5E UToo #4513 Table 8273 H
TREEICR TEBEREEOE T OEMN L bivie

Cod 0 el &0 TR oo i 52 1 % mocitric acid™CHMi L 70 e mt Do EE Ly #0019 7o i & i20.2%

oocitric acid “Cf T AR A a £E < D LT R L fo e KT 2 e B 1 Uiz 0 0.23me A & LT

(H3 L Tzo

Table 8

Oximase activity in the silkworm preparzd for virus formation.

worm fed with {worm fed with | worm injected !
acetoxime | Khydroxvlamme | __nucleus

G.0. decomposed (,o, 1 45.80 I 47.10 ]l 48.00 46,00 ;

method of treatment xcontrol|

— 44—



’Lf"fmrj—'(’ b/\% e ,\]ti}} T (gfj fW)

T T T X BB

REREVE & U CHFUIEED TR Z (8 LTco R DEBE /KIC CTEEN L 72 fT 5 % Blenderiz i)

TR & 7 L M/15 gl (pH6.8) %z 3°CCl0o kit B, OB (2500 rpm. 7
S i L LBHE—EER Y £ 0¥EDacetoned Nz 3°CIZ3SMIMIBH IO R LSS
T\~ 0~33% Dacetonetf EIT AT 2 TRIRIX 4 &I LTco & OEER#E D L L33~556%, 55~
70%, 70~80%acetonelB BT X BN IX 5 & 0B L &I B A —E R O _ Ll SEmR i EEE L)
Teb DR MBERRE L UTHA Lz, EErEEE X Table 9127731 » Tactivity (X & X ST HFAT
2 DT OFHICIET0~80% D UL BRI /3 fx b i < 33~55, 0~33%1< b AHLAD A FILEED bt D
MO0 ~T0 %X MI I TH o HOMFRITHR TH AL DEAD A bl

Table 9

Oximase activity of the fractions precipitated with acetcne.

‘:\x‘k~‘—\,,_\ f{'aCtlon No. A B C D J
. f0nc. of f opo e | e e | ___'non-treated
N — CetOne CO . . -
. e . /) 0~33 | 33~55 | 55~70 | 70~80
\ nZ %
N exp.p Yme added o | T T |
sample *\ esult S/ 0.300 | 0.317 | 0.135| 0.025 0.50
G.0. decomposed (2;) 32.5 28.6 10.2 16.1 20.5
hen-liver R I e B e —
* relative activity 263. 222. 188. 1600. 100.
G.0O. decomposed (%) 35.6 33.1 2.1 18.0 23.4
ox-liver — - — ] -
*% relative activity 245, 221, } 32. | 1538, 100.
\ i

Relative activity is obtained from the following expression:

% G.0O. decomposed C%LX 0.5

- X 100
20.5 enzyme added (g)

4« G.0. decomposed (g) ,, 0.5 X 100
0.5 enzyme added (g)

8) Bffoximelz #1% activity

BREECF oA HACEE L L T4 LA glucoseoxime, pyruvic acid oxime,
oxaloacetic acid oxime, acetoxime, acetaldehyde oxime # %4 4 {#FH L /o540 activity
R L o ERES R (Table 10 ) 1% glucoseoximed HAMNEME S B < pyruvic acid

oxime, oxaloacetic acid oxime 7% Tk ¥ acetaldehyde oxime, acetoxime (375 & 1
BT Te

Table 10
Oximase activity on the various oxime-compounds.
% substrate ’glucoseoxune pylc’) lj{}rl;ceamd oxalogiigg acid | acegaéﬁigyde l acetoxime l|
'/ 2 | 2
\
| G-0-decomp.| 50 45 38.37 38.20 5.0 | 0.00 |
0.
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D EES IS A
AL LT3R DML, &k, Who 7+ b vagdy, FoBFR, W, o7+« iz
KRG T O e DRTI O IR S5 D SR R SR i A 65 LR & L CLRAZ DBER U], @)
AEDIE, HLE S v Too B4, 2O AT M/ I5B R ER (pH6.8 ) < X 2 il %
TET VA Y A LR L 7 & b S S B A 7 1 b o TR AT L
Fe AR L LC6 7 AOKSITIFR L 7c b 0 % 5 AT U RS2 € 37°CI21me il i L 7c
DR R & Lo fEikitBlenderiz TS - LRI e~ € 37°CHz €30 AR 5 300 4>
(3000 rp.m. 155D A AT D7 FEW R LT
bR (Table 11) @ AU BS L 2%, B TOENHEY UWICHE L BC B 7odigie
B ORFRIXEFREIDOE L <EW» 2 EMELD Bitfce

Table 11

Oximase activity in animals and plants.

f sample \ enzyme- materxdl | G.O. devomposed (0 )
S R ] T
‘ liver ‘ 20.51 !
| hen - :
i heart l 15.23
} .
}[ i Liver | 32.29 \
| |
| S A .
ox spleen | 26.72
acetone dry powder . 4.54
T T T T - T T [ -
1 } b()dy !‘ 46.21
silk worm | tissue i £5.21
| acetone dryv-powder | 30.56
} leaf ! 7.52 f
carrot | - - ! e e
; root | 4.63 ‘
spinach E lert ‘ 6.44 “
chlorella \ 43.31 :
shiitake ]w | 5.46 i

100 B 2 Al gt T

T A B SR E L BEE A & L C NHoOH, KCNTZORIE & B A L T #
5D oximdsa activity 2 M i PIRERRE A i Uice FEEREA (Table 12) X v SEEF S
szmMawﬁN&U°mean%MnIfgb<@ X MRIEIZ Lo T A ET DRSS 5
Ao EMTRD BT,

— 40 —



EIRIZIA S 4 ¥ 2SR DWT 5 13D

Table 12

Effect of the inhibitors on the oximase activity.

inhibitor (M)} I G.O. decomposed (%) | relative activity f

uric acid 2x10 | 26.31 | 77.15

KCN  2x10 | 3.50 | 10.26 ‘

- KCN 0 5.88 17.24

KCN  2x10 17.22 50.49 5

KCN 10 ﬁ 22.81 67.09 |

NH; OH 25 10 ! 7.33 21.79 |
NHzOH 2x 10 10.21 ‘ 29.98
NH:OH 10 26.88 78.83

Control 34.10 ] 100.00 a

1D B X 5 %k iE

D 7 & F I X BIEE S ALB,C Of akh w7 T oHIC T HKICA LT
BT LI 3 fEED M/15 BifkEER (pH6.8) ICm Lcb o & MB R L THAL
oximase activity #flzE T IULIERINIFE LR bhleve L Zhuc ik e LTEBL
FCRF R R 2 AN AUE TR IR & 7k 3o EBER 0 — % /R Table 1305& ) T
BEETEMEE BT 158 T19%, 24F5RHT 9.7%1C I8V 3% & FRIMEDO RN X D #190% % ©
HIET 5o

Table 13

Inactivation of oximase by dialysis and recovery of its activity by the addition of boiled

liver extract.

| T
i !

i time dialyzed (hrs) 0 | 15 j 24

added

- — -
boiled liver ext. none | added i none [ addedi none

G.0. decomposed (%) 25.63’ 28.98[ 4.91; 24.30 | 2.48 | 22.98

relative activity ‘100. 113.0 ! 19.1 } 94 8 9.7 89.7

Reaction mixture
enzyme solution 2.0cc
glucose oxime (l—O‘i\/I) 5.0cc
glucose C ‘_OM) 2.0cc
boiled liver ext. or phosphate buffer 1.Ccc

Incubation; at 37C., pH 6.8, for 120 minutes.
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I, BRIXCESTIEAF

Lo EMTNE DRI A~ 7 b v

I o (A1) A% RErEER: T ENZ L D BEREWIITR EMART Do ik b on
VB B WIHRF M BTN BATT 5 2 e 2 b b B MR O BRI A~ 7 + v % Beck
mann spectrophotometer TJH%E L 7o

HrEs R Fig. 1o @ O € 260my BT Fn BRI K S5 HITIIZ SBiE A 98 7 v 7 U BRI L
T NapS:04 TEILF AL 243mye iCHi s YO 2 4 37 5 DPN o fFdanitsE S b,

—— oxidized form

----- reduced form

optical density (-log.T)

ol

i 1 1 i R R
240 260 280 3C0 320 340 360
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Fig. |. Absorpticn spectra of the solution of enzyme dialysed.

2. Diphosphopyridin nucleotide (DPN) ZFhic L A& (&

AR D 7 2 b o B B X A K SIC TR K I 158 A 5 M/15 2 e 5 i
(pHO.8) ICERE W Lab- b DABEFGE & L %4 4 DPN, 06 U 7= FFBE sl 8 Sk s U 1o B AT
S A TN L CBEE B A bl L T=o EDHDPN (US.A. oheillofil, #0&65%) 1310M dk
#i1.0ce. FFFdH @ L fresh liver & L C0.3g% & {ril.0cc. Ui L 7o & bTiiLtresh liver &
L Clgi D BT IE & T 1.0cch Zm Lo

Fehpi 13 Fig. 21079 @ ) TRE S MEL DPN Fmo b0 15.92% , FlHta o 4 o
26.25% , WA LI ENTANED & D8 27.50% 12 M S RGN & DI 3.872 124 E /sl L
WCEV O Em b U B RERIEDPNA NS X W K50% EE 35 2 & D155
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Fig. 2. Effect of DPN on the oximase activity.

Reaction mixture;
( enzyme solution 2.0cc
/ glucose oxime (l—EJ4M) 5.0cc
\\ glucose (_léhd) 2.0cc
‘\ additions 1.0cc

Incubation; at 37°C, pit 6.8, for 150 minutes.

3K E A E K
(L) KBGO E
MBI & U CRMARD 7 v 7 Y I (A), SR D 7 & + > 33~55% 1L X 4 (B),
RO D@ TEECC) ZF A LKEM 5K & LT glucose %701 L 7884 O BE LR A 4 bk
Mg U 7ckE Rk Table 14058 b TKFHGAERMC X » TATROTBI I A TREFIE ML #920%
L [CT WA Tik270% 8588 L 72,
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Table 14

Effect of the hydrogen-donator on the oximase activity.

enzyme n.aterlal [ A) |

H -donator

G.0. decomposed (25 )

‘none addmon 1

| 30. 9. | 38.5

!

C17.9 |

B | (G

|

nonei addition none addition J

| i

| 22.1i80! 23.5 1
i 1

Reaction mixture;

-4
. glucose 0‘{11118  10M)

{ IO‘VI) or buffer soln.

boiled liver extract

(‘ enzyme solution
+ glucose
é)

Incubation; at 37°C., pH 6.8, for !

(2) #RKHEIGHORE

U RN 7N Lf g, T = v, 73 BRI B (NaOHIC

R U

FE (1) OFREREEETH S,
RRIT—

gamemké&L&mﬁrﬁmbf&

ENE AR S T2 DT VA RTEHIR D 7

oA —{ilAdreiETable 150 /m Y Th %

2.0cc
5.0cc
2.0cc
i.0cc

20

20 minutes.

CTpH7.0im b RIL/2d o)

FOFR 2 e Utco ERIME OB OEA
BB O SO I B MR SR 0 FE R I

/\“f %V)

by ILEBIK /D BTt A R 2 L

Table 15

Effec of the various hydrogen-donators on the oximase activity.

i hvdrogen-donator ' G.O. decomposed (%) | relatlvo activity i
| control 7’”’T"77"7 e | a0
%“méééEifégléﬂ‘ | 12.00 | 129 ’ i
‘Zthiy; QEEQ{M*’[ 1321 ‘ 154 ,
ir alanine | o » | 154 |
tartaric acid | 5.8l | h;;@{m:;_:}
| succinic acid o 8.32 Vﬁ*i_jﬁ 213 |
“ glutamic acid ,:7 7 9.92 i 232 \
‘ —glucose } ) 20.71 ’ 241 ‘[
| ";léilggliim”““"""'uﬂ IR 266

1 7m lonic acid 7 i R o 2300 | o :
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4. Flavin adenin dinucleotide (FAD) &g o2&

DI 0SREREER L b BT T U B RER 70Kk E G4 0 DPN o @vinic X 0 #150%
FCEET5H I & ABDE b BIGRF O LEMEDHEE X 55 FAD R OV B RE RN
DEEH L b1

BEEAlE U CHITID 7 & t o LBy o FHATHRNE, KB L LT glucose %A L
FAD, & #5, DPN X O fFfiifi ik % Table 16070 < &€ THRM L 72 B4 OERERIZFE
RTED Th Do\ DREGE TR BEE ORI D bhviwns FAD %o DPN o
[FIERFR I & D BV ERNIRSERICEE 5 2 & willdTco
WM L7- FAD i S’l‘RA[;g DIET L D FOOH & 0 FE U 7o b OIS L4 o A
FIBRAL L% @ Img & FZRN 1L.0cc IKREB L7 D TH Bo

Table 16

Effect of the FAD, DPN and inorganic matters on the oximase activity.

additions {i experimental result
] —4 j 4 inorg.- ; . { N .

boiled liver- | 10M DPN| 10M FAD dis. waterG.Q- decomp.| relative

exp.No- matters | , activit
lext- (ce) | (ee) | (ee) | (mg) | (ce) (%) | AV
I | 2.0 3.5 | 147 |
. — - L. U — L !

2 1.0 1.0 | 19.51 81.9

3 1.0 .o 8.58 36.0

4 1.0 1.0 1252 | 52.6
U (A — [ USRS S
5 | | { 1.0 o 3.49 14.6 %
s Y | — J— ——— |
6 ! 0.5 1.5 3.53 | 14.8 |
e S [ — ‘ [
7 | 0.1 1.9 3.47 | 14.5 |
S U PU _ i o
8 Lo o ! 23.83 | 1000 i
' |

- I | ‘

9 1.0 1.0 ! 8.92 | 37.8 ;
— ~ e e e
10 | 1.0 1.0 ' 10.80 | 454 :
i f 1.0 0.5 0.5 | 22.29 } 93.6 |
*,,J — —— L] |

Reaction mixture;

{ enzyme solution 2.0cc
J glucose oxime (!Bi\d) 5.0cc
glucose (rdi\d) {.0cc
additions+H=0 2.0cc

Incubation; at 27°C.,pH5.8, for 120 minutes.
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%z =
AR L D RSB O EAL:, (e L O pH & (FAHE O B r EHE D b
oximase 4 R PNICIA S FAT & B Ao F OYERIZBE 5 2 8T & L € DPN, JjcGRis
fk, FAD %#W5ic Lico $FL SEIOEBRICH QB EM L oBicE e THALER L TH%
% { DARMTCENEET 5 2 LB DL 7ol e BIAEBREATORORTF 2 IES S
D H 7S glucose oxime, pyruvic acid oxime [IEBEEFNZ T O CEIZIERAZ YT A
ri & RVEEREME S 4 oximase O apo-enzyme FEDIMFIZ DWW T 4 2 7 B X B RERM
B 0 D EDEEBREEIR S DB RO LA LT OERBEE 23R 5 2 & iXHbk 7ot SN
DFF AR L TEA ¥ v L BTEBERLOWTETOZE YR LD,
— AR Ok EEEFEIIDPN, FADZ B & 372 L ONF LIV T B, SR
BT UTo kR 5k L FADX U DPNORIC e O K BB E/E < LD & Bbivd
i L CDPNAUZFADD T X2 THEMED 20~50 %712 EIET A 2 & ENT L 7oA
P CEEMNICIRET A= OWENRIRAF £ 78D 2 Bbitde OF L/ BIGHH & S AuT 73N
LI A OTEME DML Y RN L 72 E D MERTIA IS 2 & BT O KBS I
ot LB A B A TR OPBUKER RS EENCE < 2 L I3FE 2 b b I bOKT
LR OFE B D FA I LA X v LERTT B0 L HEE S 5o
Su. . 7 Co N/ Fu —NOH
Y \/ o \
S /\ P/ . —NH,
SH., S @ BILNOMEAERE
CoH., Co: HIL LU LA DPN.
FH., F : IR OB (LA FAD.
—~NOH : # % v n {4
~NH: @ 7 3 /(&%
— it S EEER M ORI A CBE RGO E T OIINMED Hivs & L E X DR RO FEEIC
L DTSRI R ORE IR AHEM DB 2 bt de Al BIkD BIREITHIND A4 % o 4
DR L BRERH £ T — ¥ OBHS LIBRKFO A 7 2EHBAH L LTORMAN
HEUE S UTU s B © ORET B 2 IHiT i AL S VIR D 4 o L ARBRABATE
ft SNEFERBOBF ZIBCTHBEEOO ARSI BT LRALRICEDNS
TR P A RN C oximase 2SRRI LTS b o h Bk IS ERIIC A T HIC T E v b
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Summary

1) The new determination method has been established concerning the oximase
activity which catalyzes the reducing process of the oxime-group into the
amino-group.

2) The several enzymatic properties, i. e., the influences of pH, incubation time and
against heat treatment, and effect of some inhibitors have been investigated.

3> DPN, FAD and hydrogen-donator have been found to serve as cofactors for the

oximase.
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