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Sh. flexneri j¢ & 4 2 B @ glucose f{
® 3 &
B o C 38 L glucose B ft © B &

BILAPEEHHEDFRE (B HE XER)
BEH®EAXESSHRE

B X W ¥

(WM 324E9 A2 B%HM)
B x
I.¥% E % DNP KX arsenite OEE
I. ERPEROERT 3. HIEHIRBFRED glucose Bk
W, EREE IV, BERUEBE
1. BE#CE :AEB/iEOBR V. % B

2. gluconate R TF ribose DEE{LICH

I #

HF 1\ Sh, flexneri KET HED
glucose RBICEH L COERZITW, % fb b
DEBREHRE LIRS glucose ZEL
L C Embden—Meyerhof &> ~ T4 EL
pyruvate ILEH L », X glucose % & ir K
B CHLUSIERBLCERET 2D
Embden—Meyerhof LIS D LD, BH <
1. Warburg —Dickens #P&sRI% gluconate,
2-ketogluconate (X[2 5-ketogluconate) #
LB X b glucose BE{LiE%, Hic kb E
B35 %E TS5 L LM Embden—
Myerhof #ERtiC X BBEILR% { DEIAL HD
ST rEHEFELK,

B2 WepTr, SEERKEEHARD
#ILEE T gluconate B LEEE RITEIGHY
CHERIND SO THY, ribose BILICEIT
PEHERRELLTWbO®ERERL LT
FETHoThr LHEEL, X—B0
B (St. flexneri 1a) "Ci% glucose BN G L
ek (8 ¢k gluconate RYF ribose L
FRBREL, gluconate KBS Lt d Ok
ribose BEILBEH RO RENSARD LB M,

il

O (Sh. flexneri 2a, 3a) TRRAMhBT &
nRbLhEWE LMLk,

A4 1L, glucose, gluconate, ribose 7z &
FRACELEHHBERELcEED
glucose REAEMCEOERKIE LT ELL
T5LO0TEhICOFRI LI,

I. BHHRUERAE
LY : Sh. flexneri 1a, 2a, 3a FEMEER

DHEEFREOD O,

BB
By~ 2.5 gr
BB Y 0.35
B s — 0.001
B~ Ay a 0.01
& B 1.0
Tt v 1.0
® X 30.0
PiN 11
pH 7.2

AR ORI CHE X LT glucose,
gluconate, ribose, pyruvate ¥4 M/50 L
BRI I B R s, AR R
5 RELEMR L boRBHLL, Bka
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37°C, 18K T%H 5.

BiRrk o B - AR L D RRL
7o % O% M/50 BEeLE Eiik (0.85 % NaCl i,
pH 7.2) I C 2 Elgc#ktk, E—FHROREK

TR L THERALE,
W RAE : Warburg BREHE AW, ¥
EE g0k,

EH, BEA : MhiTHEZE#E K
2L, HCl X NaOH i©C pHEBIEL T
AUk,

glucose, pyruvate OE & : I L EIHIGE
o e Loz,

ribose DFE : orcine 1T X B HEEISK X
oz,

M. =X B &

1. BEHCE:EEHBE/LiEOMR

&t B © glucose, gluconate, ribose,
pyruvate Z X2 CEL Lt i HEB L
#tk o glucose, gluconate, ribose, pyruvate
FEREL L O BELHELL, ERRZE
2 M/100, FUGRRE 1R Lie, 3
F1RRRTED, 1a T2, pyruvate % C
Fe Lt RBE Licil ((pyruvate B
L 0%, fld FEIRKICBS3) 12 glucose, pyruvate
ZEHELTEL O HELRTZ LR TH
Td 573, gluconate, ribose ZEM L L&
e Oy HEHRBDOR B TFLMOK,
[ribose JH 1 Tl ribose 2 HH & Uiz O HE
RBIAL Tvizds, gluconate O ERILEEITIE
KLU TCWwichofz, [gluconate ] Tk
gluconate WD TI L Wi LTk, Ho
ribose 1 % % 7R 23 5 5HIS L T 5 D430
B e, [glucose B) Tk gluconate I X
IS L, ribose I HELALEIEL T
T,

zhicitl 2a, 3a OWHE TR la 2125
£, Tlgluconate B X gluconate ©, X
[ribose B} 1% ribose DEILEEITH AT B8,
[glucose {A| @ gluconate, ribose I Xf3 %
IS, KU [gluconate g1 @ ribose I3
AEIERANLENCE D LN BICTE e,

BooA W %

o,
W1E Ko CE L EER/EOBR
Sh. flexneri la

Substrate] g § o e

g 8 g g

E] S = 54

o O\ % ) =
glucose 107 41 47 48
gluconate 151 186 58 97
ribose 96 17 68 66
pyruvate 132 18 28 136

Sh. flexneri 2a

snbstrate ! % R g

=] a @ 4

g g 2 5

C) R R 5

EHo CHE had o
glucose 91 16 23 49
gluconate 163 199 32 83
ribose 108 11 52 56
pyruvate 124 7 10 129

Sh. flexneri 3a

substrate 8 o

@ & 2 "

g g | 2 5

- b =

gwocEN 2 | ® | &
glucose 89 15 17 53
gluconate 142 164 19 134
ribose 91 17 51 78
pyruvate 168 18 18 191

B (EER20mg) 2.0ml, T (FEE10-2M)
0.3ml, £%% 3.0ml &+ 3, pH7.2, 37°C,
1 hr.
2. gluconate X ribose DEE/LICTT 5
DNP } X arsenite OSE
43 Tgluconate B ] 1€ X 3 gluconate DEE
ftex T3 hbEERHOBEYRIYTHE
H2 FORTaL, SRR O BHEE
1% 2X10°M DNP {Fimic & b Ya~1/s KBS
L, 10°°M arsenite I X-oTiL 3/« BE
Ligok., ZHINT S pyruvate OERIE
FEEREAMOBACE la BT 1.6 &M,
%2 BT 0.94M, 3a T2 0.7TuM Th2
2, BRI oTEL RS ERBIEAL,
X arsenite FRINC & -2Cik 3] 7 pyruvate
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BoRk ZEHMRERr LD glacose B

(Lo BAyEIfR
Sh. flexneri la
AT
w | @ | E=) >
= | & | A [ER Eﬁ
=) 8 o a
5| glucose 7.3 34,046 4.6 52
¥| —+DNP| 6.1 | 2.6 042 49 8.8
[
§ pyruvate | 1.9| 3.0 |1.49| 3.1 |
% —+DNP| 0.1| 0.2|2.0 | 05
§glucose 14.6 [11.1]0.76 | 4.3, 0.9
S| —+DNP|10.1| 4.3/043| 4.0| 6.4
s
§ pyruvate| 8.7 {13.0 | 1.50 | 21.9 _
.a —+DNP] 0.9} 1.3|1.50| 1.3
- glucose 86| 4.2/049| 48| 5.0
#| —+DNP| 6.7] 2.8|0.41| 44| 7.5
®
8| pyruvate | 2.7 4.0|1.49| 4.9
T —+DNP| 0.3 0.5|1.67| 0.5

Bk (B8 %30mg) 2.0ml, %K (304M)0.3ml,

DNP (#%#E10-3M) 0.3ml, £&3.0ml& ¥ 3,

pH7.2, 37°C, 1hr.

F3R BIEHREEEC XS glucose B

EHrBRB LR,

Riz. ribose BOELLTRBLEEAZE
I % ribose BfbicHTrIh b PRER| D%
WLRHLTHEIROBERED R H
L &EL 0, #ME B DNP & X b FHic,
arsenite IC X2 THTHHMINS, WML TC
Nt s pyruvate BT R B & R
FRERERMONETEX 1a BT 0.9 2M,
2a BTIE 0.7u4M, 3a BT 0.8uM C,
IS A 23D pyruvate ZEAAD LR
B3, DNP Hifmck h&<ERIADLN
7t {7/ D, arsenite FEMC X2 TR LA
h OBHBEALEDE.

3. HBMHFEEHEO glucose M1k

CE#% k2 glucose, gluconate, ribose &
L& e LizBAic L b glucose B
fbex+ 5 Bav8fk e, = hicx3% DNP
(2x10°M) OBEEX BRI LL, HRIE 4
~H6FOFEDTH 5.

la B (B2 %) I~ Tik DNP MO
BT glucose 1M %0 D 0 HERZ

WeFE HIBHRBFREC LD glucose B

A= S Lo BHAR

Sh. flexneri 2a Sh. flexneri 3a

= | 3 @ |2 - T

T %R | & |mY| g | & | & @i

818 # | ad | 8 ! aH
51 glucose 68| 3.1/045| 3.8| 5.1 59| glucose 7.0 3.1045| 4.9| 5.0
¥ _+DNP| 6.3 2.5/0.40| 4.7 8.0 ¥\ —+DNP| 6.8] 2.9|042] 52| 9.3
2 @ _1
§ pyruvate! 1.5| 2.3 1.50| 2.3 g pyruvate| 1.8| 2.7|1.60| 2.7
w| —+DNP| 0.3 0.41.33| 0.3 % —+DNP| 0.3| 05|1.66) 05|
fgglucose 16.6 | 13.1|0.79| 4.2| 1.0 gglucose 15.0{ 11.5 | 0.77 | 4.2 | 0.8
a| —+DNP| 9.4| 4.0|043| 3.9| 6.2 o| —+DNP| 10.2| 5.0 |0.49| 5.0| 8.4
= a
§ pyruvate | 10.7 | 15.9 | 1.48 | 18.1 g pyruvate| 9.7 | 14.5|1.49 | 15.7
S| —+DNP| 9.1|13.4 | 1.48 | 2.0 Z|—+DNP| 1.1| 1.7|1.50| 1.8
59| glucose 81| 3.6 /044 44| 5.0 2 glucose 897 440,49, 45 5.0
¥ —+DNP| 7.7 3.21042| 4.2 7.4 ! —+DNP| 7.0( 3.2/0.45| 5.1 8.2
[ [ -
g Pyruvate] 1.7 2.6 |1.51] 2.0 8| pyravate | 2.4 | 3.5 1.47| 4.0
“| —+DNP| 0.4 0.6 |1.50| 0.6 ®| —+DNP| 0.3} 0.4 1:33] 05|

B (T2 ®30mg) 2.0ml, %K (30:M)0.3ml,
DNP (#%i#E£10-3M) 0.3ml, £%3.0ml2 T 5,

pH7.2, 37°C, 1hr.

EM(EI R30me)2.0ml, H'H (30uM) 0.3m},
DNP (#ME10-5M) 0.3ml, £8&3.0mle 35,
pH7.2, 37°C, 1hr.
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H5F gluconate BHMBHRHIC X 3 glucose, 6 F ribose MEHIFBERIC X % ribose
gluconate DEE{L DEAL
Sh. flexneri 1a Sh. flexneri la
= Z 2 2 | 3 g
S a3 o | 3e s 4 o B3 iR
= % [~ am = QE R~ 'Em o
5 & & |9 £ as
(6] &)
gluconate 18.2 18.8 1.03 0 ribose 89| 81091 7.4, 0.9
—+DNP 8.2 7.5 | 0.92 0.2 — +DNP 1.0| 0.8{0.8 | 0.8 0
—-+arsenite] 5.3 5.2 0.98 2.1 ~— +arsenite 43 44102 3.6 1.9
glucose 16.0 13.2 0.83 0.4 Sh flexneri 2a
—+DNP | 10.3 5.4 | 0.52 9.6 =
. = 3
—-arsenite] 8.1 [ 5.7 | 0.71 | 6.9 : 3l o §§ §§
= | K| A gl ok
Sh. flexneri 2a & 8 = 2
TG = s ribose 97! 9.0/0.93| 8.8 0.8
= KN & S —+DNP 1.4 1.2/0.8 | 1.0 0
s R s £ —-+arsenite | 7.6 | 6.60.97| 6.0| 3.2
& 8 e
gluconate | 16.1 | 17.8 | 1.10 0 Sh. flexneri 32
—+DNP 7.4 84 | 1.13 0.1 = = L= | 8%
—+arsenite] 4.2 4.3 1.02 1.1 o Eyl g - I I .
: z | K o o8
glucose 14.6 | 11.6 | 0.79 1.0 s | g £
TFDNER | 1951 5.0 1 0.48 | 8.0 ribose 7.7] 6.8 0.88] 6.8] 1.0
—+arsemtei 7.1 4.2 0.60 5.3 _ +DNP 1.2 10 : 08| 1.0 0
—+arsenite | 4.0 35108 ] 3.3 1.8
Sh. flexneri 8a !
—_— % (IR R30mg) 2.0ml, ribose (304M) 0.3
] 3 23 ml, AEH (HREI0M) 0.3ml, £&3.0ml
oo & > &+%, pHT.2, 37°C, 1hr.
. ) 8 e ICHLAT0.76 ThHot.
gluconate | 17.3 | 21.0 | 1.21 0 thicdl DNP im0 B x R5L,
—+DNP 1[ :2 :3 (1);; . g pyruvate DEE{LIL DNP I k b FRA K&k
—+ it . . : )
treenl M & h, X glucose ¥ HH & # 284,
glucose : 15.6 12.6 0.81 0.7 [glucose [ R&TX [ribose (] T O W%,
—+DNP | 9.1 4.5 | 0.50 8.3 .
—+arsenite 7.3 3.7 | 0.51 4.3 ER#% RQEODNP X 5 P RE

B (R R30mg) 2.0ml, X0 (HIREE 10-2M)

0.3ml, FAEH| (H#E10-8M) 0.3m], £#&3.0

ml& 3%, pH7.2, 37°C, 1hr.
[glucose (] T#H 1.6M, gluconate 3ZHIEC
3.4 M, ribose MIHIETIZ 1.8 M Thote.
ifi LT [glucose & ] B X [ribose B ({7
Rt pyruvate BALBESMES L DTk,
X RQ X [glucose ] 0.46, [riboselE] 0.49
T b/hE L, lgluconate 1 Tz hd

[gluconate B 1=k LA { [gluconate B T
X 0 HERAZYMEIZN, RQ $ETT
B b, glucose MBI N T 58
RHBEE,S THOR, ML CMh o
ERELLEBE A WT § glucose X H D
pyruvate OFE L DNP e X h XL,
glucose W 1M 13 L [glucose B ] Tt
#71.8 M, [gluconate & | Cix 1.6 M, [ribose
#Hl TR 1.TM O pyruvate EFENADON
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.

BLER 1a BROWTORETH B4, 2a,
SaicRVwTh o AEROMEARLR,
BN EROERRED BN DO,

N BERUER

Sh. flexneri KET5HOH LEEKIC X 3
glucose DIMIERL, REHH C Fo%xR
O ERTIhOLENERITTZHBT,
Sh. flexneri la, 2a, 3a © 3 E%BA Tffo
e FEERRBCERY N 5.

ChbHAFR ATy ENELEL,
glucose, gluconate, ribose, pyruvate % C J¥
LR XS REL, EEBCEIRL]
Bis+5, L C, pyruvate EHIREFEH T
& @4t gluconate, ribose D EE{LEE RHFFT
»b, ribose HHMBBEHIL gluconate X FA
FBAL L,

gluconate HSHIRBEFHE L gluconate & X <
BT LB PRTHBH, 22, 8a T
ribose BILEZX R F, la TREMNZHD
ribose EE{LAEXTEB L T 5, 224 Ofn< 2a,
3a WRTENDD gluconate HEHth 5 FHA
gluconate IKRREBELTWH L IbD
9+, ribose WHEIL L Ttz &%, £hh
DEEIC X % gluconate BE{L A3 ribose %@ b 7
W DORERE, FlZiE 2-ketogluconate FRi
5-ketogluconate %\ % LR L 1001011 %38
BOTRRWALERINS. AL 1la &R
T gluconate D EIGERIL ribose 1o d RFREE
FHHLTEBY, T OE D gluconate B(LIC
ribose A~ BEHERPL L L BIIFET
5bDrELLNBG,

B glucose 2 CH & LIt RELL
oW TRDE 1a BT EHL TR
gluconate, ribose IEHISLCE Y, ZODHEHD
glucose E£{LIC gluconate, ribose N\ SIEH
bEET SRR EEINS, chieyL
2a, 3a B TIX gluconate, ribose X3 338
BRE<ADLNT, Thd OB TIL glucose
‘OBE{L % gluconate, ribose XFHIL W H D
tE\EZBNB,

3T, BEHMBEWND glucose B {LAR T
DEEICRHT B, BEAWE D glucose
Bith, ribose HEHEIC B 4 B B {41 pyruvate
ORI TH B led, glucose 1M it
L 1M BLE®D pyruvate ZERnRBH BN, H
> glucose 1M % b © O WEHIXEH I 1.6~
1.8M OHFETSHD, RQ {#i 0.45 T &
o THBE S\, e DNP Fmic T
1O MBRFRALEEIRR WA, RQER
T L, pyruvate & &I glucose 1M %9
2M AR I RA,

X gluconate R BH TIX, pyruvate B
fLEEASK Th Bied, pyruvate HE B D
{, X glucose 1M % bh D Oy HERZ 4M
7zbh, RQ HMEOBEHO LD ILKTS
%43, DNP FHmic Tk pyruvate BUT OF
{EMBHIE I N SR O MBI D AIHIR
5, AL glucose DHEK T D DNP O
FEER/AEL, RQERFETL, X pyruvate
DERIL glucose 1M % h 2M FL itk
thbHbozk X b, gluconate % MR BRI
AT LI glucose BE{LixE L LT Embden—
Meyerhof EMIC X 2402 AR INSB, &
DT LREDT LIV ERRRINE,

gluconate MR FE 2 M\, gluconate &
{ticx3 % DNP O EL RITL, glucose B
felet+aEhe g+ 5 &, £ glacose
EHoBAR (RBe~H6F) mdom<
DNP #imie X b pyruvate O KB O EHH
BbNhicDThHB, gluconate T D HH
i (#5%) DNP e X h O BB R H
Hicil S B2 pyruvate DEHE D T+
5, BRI ribose HEHREFR LAV ribose D
Biticx-+ % DNPOREY RS L (33,
ZOFLERC X b ribose O EE (L vk FHHCRL
EIh, pyruvate DEHE L2 FDH bR
%5, ThHOHEENDL LT, SHEREC L
% glucose A gluconate, ribose % ¢
WT, B FE: LT Embden—Meyerhof #%
ik b pyruvate WEL DL HEEIN B,

BEFE 1 B2 HAIMOEBREELRY
+ %I, Sh. flexneri BT 58 D glucose
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Befbiz, glucose & Uity A WX iF
LARBLTUERLEBACREBLTED
Embden—Meyerhof RSO b0, B/bH <

¥ Warburg—Dickens IR ORENRHEE I N,
Z ORI 1s BTROKXTH B2, ALK
¥ glucose BefbOEHIX B-M BB HE2 b
ha, XEbEhBE g, REEEE
FExToBHERERO CREREL, X
LT E-M B8 X b glucose #E{LL T

pyruvate KELL®HBHLE L bR B, WL

THIERCR TR, BELBE &% glucose
i T2~ 3RRIRE T LRI Y W-

DREELEIRBEL RSO LEEEIN
5,

V. &

Sh. flexneri la, 2a, 3a O ZHE L HAN
ELC, BEHCEDOERIIY glucose Bk
RACELEXTdonEr2Hbre T3
HEYT, pepton N X L, glucose, gluco-

it

2 %
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Glucose Metabolism of Bacteria Belonging to Sk. flexner:
Part 3.

Relationsh ip Between Carbon Source of Medium
and Oxidation of Glucose

By
Gohei Fujimoto

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

In the study of the modos of glucose oxidation using Sh. flexneri 1a, 2a, or 3a as the
test bacteria, and glucose, gluconate, or ribose as the carbon source of the medium, the
following results were obtained.

1. Every one of these bacteria cultured in the glucose medium can oxidize glucose well,
but can not oxidize gluconate nor ribose. Those bacteria growing on the gluconate medium
can oxidize glucose and gluconate well, but hardly ribose. The bacteria growing in the ribose
medium can oxidize glucose and ribose well but not gluconate.

2. From the results obtained in the experiment using DNP as an inhibitory agent, it
is assumed that glucose is mainly oxidized by way of the Embden-Meyerhof pathway by the
bacteria grown on each of these culture media.




