576.8.095.2 : 546.72

# B O glucose RAL IC A1 B8k 4 & ~ DIEH

£

G

Bo#& &0 REFEOEENHK RO

Sh. flexneri 2a =

Lo T VA

MR FE FRRAEYHRE (88 HE ¥5

Il 3

.‘%

(FHM33ET A23 AR

B
I.% E
I. ZBRMERCERSG®E
M. ERpRH
L HEHCRT 2 REMR, YO CRD
3[4
2. glucose R CFEL LI REL-H
TROBEFAIMER

I. %

RI$R I Sh. flexneri 2a, St.albus Z =L
LENOORSEML -EEE BV, SEREOR
{icxd-+% Fer+, Fe ++ ODEAEZRIL, glu-
cose BE!X pyruvate OE(Lic M T30 BEYOL
B, Bk P2 RAWThDRER & L rpusic
R B Icx+5 Fert, Fer++ OBE L
LT B 4 &>k glucose, pyruvate OEE{LE
L, L LT pyruvate ¥ B LBk
BB+ epn#EEINI .

LT Fer+, Fet++ REBROMBELEH TIZO
THEHN, EBIZIERT 5O Fett THD,
Fet++ (X Fet* KB A N THB DTt
DrEZLRBZL TR

AT glucose, gluconat, ribose % K 4
CRE L, Fet+ LR RMKEE L IERKT S aa’-
dipyridyl ZFEMUT Fet+ BB U - RE
LBy Ferr RS ET M REHRTRc
HUBRNHERC T B2 ECCha g
Bl

jill]

I, EBRHHRUERSE

BEEMAET : Sh. flexneri 22 D ERIEEERE,

x
3. gluconate HF Cii & L HcRE LR
RO BRI
4. ribose ¥ CF L Lz BEMic RELLE
ROBEFRAER
N, pERCER
V.#% B
TR -
3RS AB AR
H—ERE A ) 0.35 g
EIOpEEY — 5 2.5
ik 3.0
R~ T AV A 0.02
2TtV 10.0
B % X 0.5
7 1.01!
pH 7.2

FERAERR ORI CIRE LT glucose, gluco-
nate, BGIL ribose % 2g/l 2B Lkdemx, B
i€ aa’-dipyridyl 0.01 g/l Nz /b D, R
ae’-dipyridyl O X0 i EFE—# 0.001 g/l %
Mzt b0 L, FadiEtic 5 R ERA
Licd O bEREL, 20FM 37°CTHRLLEE
RN,

WO RS - Bk DB E kR M/50
B 15 ¥ (0.85% NaCl jjn, pH 7.2) 2[EL&EL
ML, BUR—EROBHRCFELTERL:.
HRRERRERRTC X o,

R RA ©  Warburg BFEE ZBOEED ©
et



3576 A ®

EH BEH: AndHRSELAV, EHKC
L, HCl 3k NaOH T pH #EFEL .

glucose DFEE : 3, 5-dinitrosalicylic acid |
LALEED ot

pyruvate OFR
[ Y = R 2 P ST ol

lactate DE R : EHiEE, p-hydroxydiphenyl
T X B HBED (T X o7,

acetate DFER ¢ FHEBE R L KESTHEELAHY
WA M/100 NaOHic CHE L 1=,

ribose DFEE : orcine-HC! SO | ko7,

2, 4-dinitrophenylhydrazine

I = B B &

1. ZFE#MCRT > REFRR, o CROBRL

AEBRIC KN, [ERFE] OB ELIED
DR OE MK C I LT glucose, gluconate,
ribose(& 2g/DE KAWL, EI ea’-dipyridyl
001 g/l #Mz/-bD, RUMNBELT ao'-
dipyridyl O b KEREEE 15 0.001g/1 % nx7:
PORELERL, +NHEBCHBELEL TR
EliiRAED, X20MMAE, RS8R R —#
BEOELL T EFEROCEEARE. pyruvate,
lactate, acetate &pkE, R pH OF/LAAEL
7.

BOhREiR % CHEY glucose L LBA
KOFRTLEINOEY ThH D, MBI
~5HE B X » log phase KA D14B5FHEA X

TI'H.

bh stationary phase X 753 DI L, @a’-dipyridyl
i (eo’- M1 M) CTHRREHFXEL 8HEEE
X b log phase {Z A P, stationary phase [CA %
DIRIBKHEEO XS5 TH Y, BRARE bR
T Linie 0 /hTH DT,

F 1R  aa'-dipyridyl KM, RUCERME
i vt 5 RE R
(glucose jmEit)

- @ ma

51 88 0g

10+
oo~ 15 1th

05t

T8 6 20 24
—» 13 # B4B)
gluconate, ribose % CF 2 U 72 ¥ A KR
EHML 2sEEOEMThor,

IRIC 20/ B R X485 R B sg ik Lo CIRE
%, ERPOBEE X pH OB RS
t, glucose % C 2 LI O BARE 1 FITR
+in<, pH (3208RHE, 48BRIBICHRIEHTR
% 5.6, 5.4 ThbH, a- B}y TizE% 6.0, 5.9

® 1% glucose MRINEHC BT F D glucose DR
- glucose {H5k pyruvate |, iate H % lacetate A2k
% e — % pH # pH uM/cc %M/cgk puM/ec pM/cc
7 20 hr. 7.2 5.6 4.1 0.6 0.3 0.4
Gl 48 hr. 7.2 5.4 7.0 1.3 0.8 0.6
20 hr. 7.2 6.0 3.1 1.0 0.5 0.7
’
ac’ B | 48 by, 7.2 5.9 5.6 2.2 1.2 1.1
# 2 K gluconate BIIEHRRBE R D gluconate D
\\ el i
e ) pyruvate lactate 4 E% | acetate AERE
- \ ¥ pH # pH uM/cc uM/cc nM/ec
i 24 hr. 7.2 6.0 0.5 0.3 0.4
* 48 hr. 7.2 5.9 1.0 0.4 0.6
st 24 hr. 7.2 6.0 0.7 0.2 0.4
e 48 hr. 7.2 5.7 1.4 0.7 0.7
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® 3R ribose & CHELLEMICREDOED ribose M
AN S Al
T ribose W%k | P yruvate lactete 4:j% |acetate 4 Bk
- % pH #® pH D J
~ uM/ec M/ uM/cc uM/cc
B . e
- @ 24 hr, 7.2 6.2 2.4 0.2 0.1 0.2
48 hr. 7.2 6.0 3.6 0.5 0.2 0.4
24 hr. 7.2 6.2 1.8 0.2 0.2 0.1
™
@a’ H¥ | 8 hr 7.2 6.1 2.9 0.6 0.5 0.5

THote, N glucose Bk & s RO AL AA
TH 5B, glucose {HLBICKT % pyruvate,
lactate, acetate DAEFRBOEI SIIANE ao’- K
DERRE BN KTHDON:.

gluconate # CIR& LB koW Tz 2 &K
RUIcnL, pH [J20KFE1E, 48 kel i dieiE
Tiik« 6.0, 5.9, ae’-HEHiTlik«6.0, 5.7C
bbb, X gluconate D F & K EDE kol
WicHEWEL /- 4%, pyruvate, lactate, acetate A
RED e’ - BEHMDHENKTHOT:.

BT ribose ¥ CIRL LB T3 3 FDmL,
pH (J2085RE, 48RRI XIIBKEHITIIR%6.2,
6.0THbh, e -EHTIIRL6.2, 6.1 LAEN
ZsdvD7z, SRL ribose JHKEIIN SO Ak
THLHDIC L, pyruvate, lactate, acetate AR
Bl e -BHODOFRKTH AT 1% glucose & C
B LB N 3R L RO BERTH ok,

2. glucose % CH2 Lo Miic 2% L7 (KO
BE AR

ERFEOBRTRE LB HOBHEKD, glucose
T CIEE L, ao’-dipyridyl 270 Lo, Ro¥
aa’-dipyridyl DD IC Fe*r+ % fi0 % 72 5% #1ic 20
PRI LMk (Rx ao’-#, HEE LW O
BERAOE R A e L 7e, M0 RE4 %%, sl
THb B K I iR R L glucose, gluconate,
ribose, glycero-P, pyruvate, lactate, acetate,
succinate ¥R LHHFL L7z O BB 2AELE
LAEARDERTEH O, b, ad-fHEXNR
B Cl3 glucose EE LB (T REA V23, pyruvate,
lactate, succinate BR{UEEIL ae’-HMFEL <HDOT
V72, gluconate, ribose, acetate |3 [ o HhEE{kAR
438§ { endogenous respiration & KZE/ D,

e’ -EH RO FMED glucose B 1Lic T 28/
Bffe, zhizxf+s DNP (1/3x10-3M), mono-
jodoacetate(1/3xX10-3M), KCN (10-3M), arsenite
Q0-M) OB RD LSRR TL, glucose

4%k glucose ¥l (aa-dipyridyl &m,
R REEORLEHBLE

xR aa’-H
I/ L 38 27
glucose 159 138
gluconate 39 29
ribose 42 30
glycero-P 61 47
pyruvate 106 32
lactate 124 56
acetate 39 28
succinate 96 44

B (BER 20mg) 2.0m], X£H (K#E
M/100) 0.3 ml, £& 3.0ml T3,
pH 7.2, 37°C, 1 hr.

DEEhIC L 37D pyruvate O A4 pR I3 A HEE T
4.0 uM D glucose {HEIc L b 1.6 uM D pyru-
vate ZAERT HOICHL aa’-BEHTIE 5.1 xM O
glucose H#ick b 3.6 uM D pyruvate &L R,
HBEIZHKLEF L { XThHof/z. DNP I KON
AIEMLEEAD glucose HE I+ 5 pyruvate
OB S AMENE, eo-AMCERIADONT,
monojodoacetate DIRMIC X O TREANDHE
glucose EE{LIZHFEL { L EE 1, pyruvate ALl
BB NAadotk. X arsenite #F M KO TIINE
fEFL 1M D glucose L H 2M JE <D pyruvate H3
EgEnse.

fiLT Pyruvate DEE(LIT = h HEEAIDRMIC
L N OE T b FRicmEl 3,

3. gluconate H CRL L7 BEHUICRE LIcRK
DEEFRIIER

il D £B BD% B 3 M CiB e LT gluconate
ZEMUIL ao’- 55y, RO BERCRE L8
i (i 4 20l ) OBEARMERZ KT 5 12
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&

® 5 £  glucose EHBEHED glucose B+ 2HEXHOKE
\ xR o | oo Rg | EEmm | PyrTee
uM eM oM

i%i BEL, WA #M
glucose 7.4 3.5 0.47 4.0 1.6
— + DNP !/3x10-3M 6.8 2.7 0.40 4.1 7.6
— -+ monoiodoacet 1/3<10-3M 1.8 0.9 0.48 0.7 0
— + KCN 10-3M 1.9 0.8 0.42 0.9 1.3

| + arsenite 10-3M 3.6 1.5 0.41 2.7 5.0
pyruvate 2.0 3.0 1.49 3.1 —
— + DNP 1/3x10-3M 0.3 0.4 1.43 0.3 —_
— -+ monoiodoacet 1/3%10-3M 0.5 0.7 1.48 0.4 —
— 4 KCN 10-sM 0.3 0.5 1.50 0.4 —
— - arsenite 10-M 0.2 0.3 1.50 0.2 —
glucose 9.0 3.6 0.40 5.1 3.6
— -+ DNP 1/3x10-3M 8.7 3.4 0.39 5.2 8.7
— -+ monoiodoacet 1/3x 10-3M 2.0 0.8 0.41 0.8 V]
— + KCN 10-3M 1.8 0.7 0.39 0.8 1.3

aa’| — -+ arsenite 10-3M 4.9 1.9 0.38 3.6 6.1

B | pyruvate 0.5 0.8 1.50 1.5 —
— 4+ DNP 1/3x10-3M 0.2 0.3 1.48 0.2 -
— + monoijodoacet 1/3X10-3M 0.4 0.6 1.51 0.2 —
— 4+ KCN 10-3M 0.3 0.5 1.50 0.3 —
— + arsenite 10-3M 0.2 0.3 1.50 0.2 —

Bl GEMR 20 mg) 2.0 ml, #£H (B#MAK M/1000) 0.3 m]l, ME 0.3 ml, £8 3.0ml &35,

pH 7.2, 37°C, 1hr.

», ROMHOEEHBRLEY 02 HEOHENDR
LT DHBO6EDED, glucose MpfbagidmmRhc

FEE 3/ A3, pyruvate, lactate succinate DEE

# 6% gluconate % i (aa’-dipyridyl
Bin, EEM REHOSLER

4

R aa’
/S L 25 22
glucose 184 157
gluconate 61 126
ribose 26 24
glycero-P 49 36
pyruvate 98 32
lactate 103 54
acetate 25 23
succinate 81 54

M GEREE 20 mg) 2.0 ml AH (% Hmps
M/100) 0.3 ml, £&3.0ml &¥3%,
pH 7.2, 37°C, 1hr.

1bEelZ ae’- D HHNEL { /N TH Y, ribose, ace-
tate [IMEMLFEA LBAL LA\ T LT gluconate
BELREOBEL eo-BDOH I AR KTHEDL
WIBRREDL L.

RIZ gluconate @ B (LB RN AT E TR B30T
g B %, gluconate B {Lic 33+ % DNP,
monoiodoacetate, KCN, arsenite (D f538 4 HETL
1 THPTELIRT UL T 07z, gluconate D
REISIEO S HEN RS Dl oD TEBKL
1eDTH 5 6., MMETIE gluconate FEELL
T7.7uM @ O2 %ilRLT0.3 uM D pyruvate
ERL, e -HTIZ 13.8 uM @ 03 HBRKFL
2.0 M @ pyruvate AR LI, RQ (IXRBED
1.13e3 L ae’-HTi31.07TH o7,

DNP (10-3M), monoiodoacetate (1/3x10-3M)
B X oTid@Et 0 HBIZEBETMmH I N,
BRI pyruvate gL d 4 S b b { A ote.

KCN, arsenite ZRfic & % O BB OHE
HREEECEERRALDNT, O BT
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# 7 £  gluconate MU RE D gluconate Bibic T 2HEFOES
0 MR CO; B RQ pyruvate 4pK

M M sM
gluconate 7.7 8.7 1.13 0.3

+ DNP 2.0 2.3 1.15 0

¥ B + monoiodoacet 1.2 1.3 1.12 0
+ KCN 1.8 2.0 1.09 0.6
+ arsenite 4.0 4.4 1.09 0.9
gluconate 13.8 14.6 1.07 2.2

+ DNP 4.9 5.2 1.06 0

aa’ B + monoiodoacet 2.0 2.2 1.09 0
+ KCN 4.2 4.6 1.10 1.0
+ arsenite 8.9 9.6 1.08 1.9

B (BR& 20mg) 2.0m], £H (FHAK M/100) 0.3 ml, HEF0.3ml, £E3.0ml 213,

pH 7.2, 37°C,

1 hr. DNP:1/3%10-3M, monoiodoacetate : 1/3X10-3M, KCN : 10-3M, arsenite : 10-3M.

pyruvate LRBOBAIR A hOBCRTHRAS
N7z, 727 gluconate X b D pyruvate 4k (T
glucose X b DApRIc H UG @tz B/ CHD
.

4. ribose X CH L L /- B RE L 1-HED
[ 5 3:57: 378

HIECRIBROE MR e CIHL LT ribose M,
B ad-dipyridyl Rof Fett RA ML dD
CRELIEEK (ao’-F, XNBE) AW, £°5%
EHCRNTS O HEELYHEL.

HREF SRR TML, HRD glucose, glu-
conate X CIH 2 LB A LTIk, glucose #EH L
Lic O2 BRI a-B O HABULLAKRTEHSHH
pyruvate, succinate #EE L L7z Op I§%I3 ea'-

W8 ribose ¥ (aa’-dipyridyl &im,
AN REROSEHARIE

N HEE aa’ B
N L 20 24
glucose 152 179
gluconate 27 29
ribose 59 69
glycero-P 47 42
pyruvate 69 28
lactate 83 41
acetate 20 25
succinate 79 59

Wil (ENE 20 mg) 2.0ml, EH (F&KE
M/100) 0.3 m! 28 3.0 ml > 15,
pH 7.2, 37°C, 1hr.

9 R ribose MEMIREE D ribose Biben+sHENOME
02 HE | Co? R4 ribose g | PYTuvate
uM um RQ uM E”Mﬁ
ribose 2.7 2.6 0.07 2.1 0.1
— -+ DNP 1/3xX10-3M 0.9 0.8 0.94 1.0 0
M@ — + monoiodoacet 10-3M 0.8 0.8 0.98 0.7 0
— + KCN 10-3M 0.9 0.8 0.94 0.8 0.3
— + arsenite 10-3M 1.2 1.1 0.93 1.4 0.0
ribose 3.1 2.9 0.95 2.3 0.8
— + DNP 1/3x10-M 1.0 0.9 0.93 1.1 0
aa’ B| — -+ monoiodoacet 10-3M 0.8 0.8 0.97 0.7 0
— 4+ KCN 10-3M 0.9 0.8 0.93 0.7 0.4
— -+ arsenite 10-3M 1.4 1.3 0.92 1.5 1.1

B (B 20 mg) 2.0 ml, £'H (F#&BE M/100) 0.3 ml, 28 3.0ml 4%,

pH 7.2, 37°C, 1hr.
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WOHBEL SINTHOf.

Pxic. ribose BRI NG 2B B o+ B EE
HOPELHPCOWTHRMTS LB IROWMLT
B9, HERRRMOSAE, HEHATR 02
# 2.7 uM, ribose jH% 2.1 uMicx$LO0.1 uM O
pyruvate A R, a«o’-E T O HHES.1 u4M,
ribose %% 2.3 uM ¥ L 0.8 uM O pyruvate
#H:pX L 7-. DNP, monoiadoacetate |3 i il 3% O2
5%, ribose JEEH FHICIFIL, pyruvate {34
{ERIN { fotz. KON (3 ribose B{L% A
b L ET 525, pyruvate LEFRD ribose HEE
a3 AR LAEAL I, arsenite (3ESL
O2 THBEEB0% LA LILE T 53, pyruvate Apid#H
BRI ns.

N SE8RUEE

Sh. flexneri 2a (Bg) #HRAEL LT, CFE%®
glucose, gluconate 5[3 ribose & L., @a’-dipyridyl
FMNXT Fett #PWULEMCRELEES,
ao’-dipyridyl IEREIND Fot+ % & Uik MK RF
L7cd D L BERER B L L Th D 0% R
L.

483 glucose, gluconate | ribose % CHHE L
T EMicER L BOREERY RS2, CHRoMm
b b F eo’- €3 R 2 ik L SAO
ZRNLREFRIRRTHY, MBEHTIZ4~5
BRMEEE XD log phase » /¢ b4 HEL b
stationary phase & 75 5 DL, aa’-BHICI3
REMBRBR 4 R L 8HHBEEL b log phase
KAD, 1885HIE Y X b stationary phase X753,
i L CRE208ME ko 48 BB pH OF
ik, EHCEOMNER, pyruvate, lactate, acetate
OEERBXRE LI 2h, —fc pH OETIR
MNBHEOFHRPRKTHBN, thIHORELR
Wikt CEDGRBBATH D 1D LE LA,
ek CHE D HEE B TS pyruvate, lactate,
acetate LEFRREOIIL ao’ - HEH D F 5 KTH5.
AP D Fett O RRICL D pyruvate O
BILARELELHEREENON, H1UF TR
fotm < # L O glucose Hid pyruvate o Be{La3
Fett RZRETAARTLLEDLWI LA
+5.

X BRIEA Ay, & CEEREROHLEL
OB TR %Y, aa’-dipyridyl 7 M RCHEEMD
BAKHE L.

%

glucose, succinate, gluconate, ribose, glycero-P,
pyruvate, lactate, acetate K &% 'H L/ Oy
HREYR2L, CHROMMCHL Y ae- BT
{3 pyruvate, lactate, succinate B ¥E 2 L7 O
HBEHEL/INTHD, pyruvate D TCA cycle
Ik 5Bl 5T 5BEROEBNFESA,
ZDG 3D glucose, gluconate, ribose O
Btk {75 pyruvate D HFHREN aa’-H T
MBRCHKLELIARS b bi#EFEINRS.

7t3s gluconate % C I & L/ BB HITIE, ao’-B@
3 MEIC L gluconate BE{L BB FEL K KTH
D, ribose & Cifi2 LI EMITH, eo-HIdRE
L ribose BR{LAEDSKC BB, T NidBgeisu
ERTRELBLSRETH 5 100 AV ¥ —38
83 58 E3EH C B+ 5800 Lh ol
B 5,

P tom< #gkEtREE L pyruvate D TO#
LB R5EL 2 2D TWBL, glycose, gluconate,
ribose BEILICIMT B pyruvate I FE 3 2 O&ERTY
EiI HEERCERS L L THEnGorxR51
B 2, 3 HEROBELHRITL.,

FI77Y—@ED CRESEEHCRE L LBRHE
ENRF L 7u—sRIDITEVR~FETECE
BRLNTHSS, B BTIREC REHEEEE,
ad -, FHEEMK KCN, monoiodoactate D
BRCEZIRONEWZEMD, Fou—sR
XDT I YHEAD HEERCERBEOTWE
WeERLRS.

LT glucose % HF L L7-Bfbicxd3 5DNP,
monoiodoacetate, KCN, arsenite D F¥ic 2 {kH
RbhT, glucose- pyruvatefJOFE 11D OZF#IT
Adbhicv. X gluconate, ribose DE{LICHL
THINOHEHD M T aa'-3H, 3HRBMC
EZRIIF D 6 RIY, gluconate, ribose OE/LIER
KAEBIADONEWE I TH 2,

V., %

Sh. flexneri QHERFEE o HABLL, ¥
HC % glucose, gluconate, &3 ribose % L,
aa’-dipyridyl ZFEMULT Fe++ By Ui,
RO Fet* HHEE T 5 Bic HESE Q8%
M) LB GO R 2 Bi L TR %18
1.

L CRomfMcis FRE&ERREETR
glucose BEILICHMT % pyruvate DI T d5ed@lic

)
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BT 5B R ERCET 5. Bbha,

2. BEEHMRFTEOD glucose BILICPITS (BB E I ROKBRILH)
glucose— pyruvate RIDMEIRIY, SHEHRBFEOD
ERLEDEWISTEHS.

3. BEEHREEHCRT HEEROFIS
a0— 2RIV T TV RADERIELRWIOL

The Action of Iron Ions in Glucose Oxidation of Bacteria

Part 2. Enzymatic Properperties of Bacteria Cultued in the Medium
in which Iron Content is Reduced (1) Sh. Flexneri 2a

By
Kiyoshi TOBE

Department of Microbiology Okayama University Medical School
(Director: Prof. Sakae Murakandi)

With Sh. flexneri 2a, the standard stocked in our laboratory, as the test bacteria,
after examining enzymatic properties of bacteria cultured the medium of which Fe** had
been reduced by addition of aa'-dipyridyl and also in the medium containing sufficient Fe*™,
and after examining metabolic properties of the bacteria, the author obtained the following
results :

1. Irrespective of whichever carbon source is used, the enzymatic activity involved in
the complete oxidation of pyruvate in the process of glucose oxidation is markedly lowered
when the bacteria are cultured in the medium with reduced Fe'™.

2. Ozxidation pathway from glucose to pyruvat taken by the bacteria cultured in the
medium with reduced iron content does not differ from that taken by the bacteria cultured
in the medium containing sufficient Fe*™.

3, Even in the case of the bacteria cultured in the medium with reduced Fe** there
occurs no conversion from cytochrome system of the H-transport system to flavine system.




