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Sh, flexneri |= &' + 2 B o glucose {{ Gt

&

1

b

EHERERAROCBEEKEHRE B D glucose B {L

MR ZEZEMEDFHE (B¥: HE 33D
M ®EAXT 2 ERR

B A

W F

(EM3249 A2 A%

B

I.#% &
I. EBRHHROERRGE
W, EBEkK
1. BEOXEHEB/LR

I. #%

MEYORERBCBEL TARS { OHRE
BRONDH, WEEC LT i <,
BohcBHICEF . EHRAKZRCE
5 REEME O R R R0 —%
L LT, Sh. flexneri ICBT % B D glucose
REO—Wi% D o3 D L EBE ok,

HEOYVHERIZFOREEBCAFIK
EXh, ROV X 0 7EHERORT#RE
ERBIPE, #RBEOERCE Y XS
TERAROZ L TH BN, AEBRCHR TR
EHRMRLE T, toliROoBFELTWS
LRMENZHERFRE A, TOYHEE
REREE, BOCEICHERRELELS
LB o& glucose DRHBER OKE
2ok, DTXoOBREEYLLEHNEE >
RETH?,

mj

I. RBMHRURERS®

HEA ML ©  Sh. flexneri 1a, 1b, 2a, 3a,
45, 5 KT B EREKOBHERAEO b O,
WERE . YBEEREEHITO 871°C,
IBERERD S Ox MV, Bbitic X 5

x
2. glucose BE{LICHT 5 EH] DFS
3. HiR4MEL glucose Bt DBER

V. BERUEBE
V. #% B

B R E,
By~ 25.0 gr
W Y 0.35
T2 —Z 3.6
~7 v 1.0
TEE R — 2k 0.001
MBI AVav A 0.01
‘i 1.0
X 1
pH 7.2

DHER D ¥ EEH 250 ml % 300 ml 2 v
YIEARTHE L, FEHEEOEHIC 3 RER
LizdOhbiEREL, 37°C 18HHHE LA
BEvLC X D BRFE L CHWe, XIRBEER
VR, WIHLER O BEH 250 ml B 11 By
T ANTHERM, 37°CT 10 MM L <EEL:
TG, FRHRMEC X 0 4 R L Reififbn
Tk,

RIR R OFEN « WX b oo Bitky
M/508EE B A (0.85% NaCljm, pHT7.2)
T2 EELEE L, BOEEEOBERIC
BHLCHERL, HEEERABRE T X
e,

R :©  Warburg B AV, %
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®D kfeok,

#£H, HEFA :
&L, HCL, X¥X NaOH i € pH # B 1F
LTHERLE,

glucose RUF DG REYOER : glucose
1%, 8, 5-dinitrosalicylic acid Ic X B Hta i,
pyruvate (X 2, 4-dinitrophenyl hydrazine i
& % ek, acetoine 13 creatine, a-naphthal
Ik B HtEEEY, lactate (X8 HEEE, p-hydro-
xydiphenyl 1& X 2 HEED LI HERL,
X acetate 2R BEBER L KERSCHL, &
% M/100 NaOH CHELCEBL L,

. £ B Rt &

1. H5EOEEE Lk

EBPITHICAY D, SHABOBENNHE
ROBBEL M5 HAYT, @AM E
ODEEROMA AR T 2B REEREL A
LI ABIRLCRTEY CThok, H
B, ANRPE TIL glucose, fructose [LEHE
#ic kb X <EE{L XN, mannose 1T 3a HiC
X b, galactose it 2a HIC Xk b EE{L I ¥
V. A ribose X la B EL AL X OB
fefex o, Mo TCRBEDTHIEB TS
Drz,

%1% Sh. flexneri HOREMLE
(0748 ol, 1hrfl)

2 la i 1b 1 23| 3a | 4a | 5

glucose | 146 | 153 | 213 [ 233 [ 79 | 177
fructose 181 | 81171181 | 80| 161
mannose 92 77| 98| 15| 71| 150
galactose 78| 66| 281|161 | 66| 76
gluconate 9 7 9! 10 8

ribose 18 8 7 8 7

arabinose 7 7 8 7 7

xylose 9 8 8 8 8 7
pyruvate 761 97| 68 | 201 | 89| 89
acetate 241 20 71 77 23] 31
succinate 96 | 51| 91| 44 51| 56
malate 80 44 76| 49 39| 69
XHEiL 7 8 7 7 6 7

B (R 20 mg) 2.0ml, %K (MEE 10-2M)
0.3ml, £&3.0ml &¥3%, pH7.2, 37°C, 1hr

MRS E B A

%

pyruvate B {Lh R H B KL K TH 9,
succinate, malate & X8R D TH 3R, 32 &
BIA OB TUL acetate BEILREIZ—MRICTR §§C
5otk

R, chEg#HAEDOID 1a, 2a, 3a
O3 FEEF, TOEBFRKEERYRANVC,
glucose, gluconate, ribose ' H'H X L7z Oy
HER, EHEERKLY pyruvate, lactate,
acetoine AR B0 BAYREFR LR L .

H L gluconate DEFBIIEFEOE WHHER
T iedfTbizhote, HRRE 2 RCRT
M THD glucose XHEH L LEBEED O
HEEIT 1a T16.8 u#M, 2a T 19.2 uM,
3a T 17.5 M ThH, theits glo-
cose HEEILI K2 4.0, 4.9, 4.4 1M TH
T, glucose 1M % HD O, HERE, &
4 MEotz. LT, glucosel M b1/~
1/s M® pyruvate, !/4~!/5 M D acetate, /3
~1/ i M®D lactate DEFEL A%, acetoine D
HRIENTH DR,

D E'HE gluconate, ribose TIT Hi RO
{, HEL D 0 HATEIBEDLNER LD,
B CEDPTHY, BOoEHOWMR, TRE
BOEBIBDOIIEMOR,

2. glucose Biticx+ 2MHEHOBE

roERr Y, hFfEAER glucose

Wo2E HEOD glucose, gluconate, ribose

DL & B

- - o »
| Oy | EH|55| 28|87 5%

LB LI SR

uM | pM ek ERTIREY
glucose |16.8| 4.0[1.0|1.2|0.9} %=
la |gluconate{ 0.3 ./ [0 0|0 |-
ribose 0.30~0.1 0 0 [0 -
glucose 19.2| 4.9 11.1 1.5|1.0] *
2a |gluconate; 0.1 | / 0 0 -
ribose 0.10~0.10 0 0 -
glucose [17.5| 4.411.0{1.2(0.9| %
3a |gluconate| 0.2 / |0 0 0 -
ribose 0.2 [0~0.1 0 0 0 -

B GEEER 30 mg) 2.0 m]l, &K (30 uM) 0.3 ml,
£8&3.0ml 2335 pH7.2 37°C, 1lhrn
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AL LT pyruvate BB 2EL b5,
Z T TRIC, glucose X D pyruvate ILE B
L LTI R BB ELES D% 3 b

B57 2, SAEROFE TN 5 glucose -

By BEC R Lic & & 2 THRERR
e,

la @ (F3F) Tk, HEAERMOE
4 (B glucose 4.7 uM OB L O
17.4 uM ZHEEHEL, 1.3 2M D pyravate %
LT B, 2 4-dinitrophenol (DNP,
10-3M) M TiE, 3.1 uM © glﬁcose ]
Bl 9.3 MO O HEL, O HEIC
N335 glucose HE OE SN RBICHLA
tizgh, BoT O EROFLET TRHEE
gluicose I M L 1M %X 53 i L5
pyruvate DEBBRED L3,

X RQ X DNP HFimic X b EHETT 2
rrh@EDK, '

arsenite (10-M) 3 [EHEIC RQ 2 ETH L
%, B glucose 1 MY b 1 MB ED pyru-
vate DEEEEL 2,

HF 3R glucose DE{LICHT BFHER
DOEE Sh. flexneri 1a

O27% ¥t ;g% RO %g %ﬁ:.

M HEK

uM M M

glucose 17.4 | 13.6 | 0.78 | 4.7 | 1.3
—+ DNP 9.31 401043} 38| 6.1

—-+ arsenite | 6.7 | 3.4 051 2.9 4.8

—+4 monoio-
doacet, | 36| 281078 1.7 0.2

—+ NaN3 18.3114.110.77 | 5.0| 4.9

pyruvate 9.1/129|1.42 174, /
—+ DNP 07| 1.0{1.43, 1.5 /
'—-+ arsenite | 0.9 1.3|1.44| 1.5| /

—+ monoio-
doacet, 46| 6.0(1.31| 9.0 /

—+ NaNjs 23| 3.2|1.40| 4.0 /

B (BE&30mg) 2.0ml, £H (30M)
0.3ml, BAEH0.3ml, £2&3.0ml & 4%
PH 7.2, 37°C, 1hr.

DNP : 10-3M, arsenite : 10-3M, monoiodoacetate :
14x10-3M, NaNj: 10-2M

monoiodoacetate (1/; X 10-3M) T, RQ
WITIRFRA EEALTR VAR 02 il #, glucose H
4R glucose O i3+ 5 FHE F|

DR ESh, flexneri 2a

| pyr-
e ai | mo | M g
- #M MM
glucose 16.1112.20.76 | 4.9 1.4
-—+ DNP 8.7 43,049 27| 3.0

—+ argenite | 7.1 | 3.8 0.53| 2.5 | 4.0

-+ g’°“°i°' 22| 1.71077] 1.4| 0:3
oacet.

—+ NaN3 16.2112.3,0.76 | 4.6 | 4.0

pyruvate 10.9 /1 15.4 | 1.41 | 204 | /
—+ DNP 1.0 1.4 1.40 1.6 /
—+ arsenite 1.2 1.7 141 1.9 /
/s
/s

— <+ monoijo-
doacet. 51 7.1,1.40 .9.9

—+ NaN3 25 3.6 143 4.8

B (E#E30mg) 2.0ml, £ (30sM)
0.3ml, HEH|0.3ml, £83.0ml &7 pH
7.2, 37°C, 1hr.

DNP : 10-3M, arsenite : 10-3M, monoiodoacetate :
14x10-3M, NaNj3: 10-2M

Hh giucose ottt 5 EH
D% Sh. flexneri 3a

pyru-

Oz?fifﬁ ;g% RQ %g vate

B Rl A
glucose 16.6 | 13.0 | 0.78 | 4.3 | 0.7
—-+ DNP 6.8 29(0.42| 2.8 4.7

—+ arsenite | 5.9 2.7,046| 2.0 3.1

—+ monoio-
doacet. 391 30,078 1.7) 0.1

—+ NaN3 13.6 | 10.5 1 0.77 | 4.2 3.3

pyruvate 15,1222 1 1.47 (279 /
—+ DNP 1.8| 2.6 |1.46 35
—+ arsenite | 1.6 | 2.4 |1.48 3.0| /
/
/

~—+ monoio-
doacet. 7.911.4 114514 .4

—+ NaNg 59| 8.7|1.47 | 9.7

B GERE30mg) 2.0ml, £'H (30 uM)
0.3ml, AEMO0.3ml, £B3.0ml & ¥+3pH
7.2, 37°C, 1lhr

DNP : 10-3M, arsenite : 10-3M, monoiodoacetate :
%% 10-3M, NaN3:10-2M
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Bl dh, Ho pyruvate ERERA
LR»bhighofe, NaNz(10%) TIX, RQ
PRFEA EE L R Wik, O HE, glucose
WE L ErIT{RE 2, X pyravate &
BN LEAT 20%RB0 k. XEK
I pyruvate #EH L LB HCONWTHT
NEHEROZEY F~H, BEORTM
{.DNP, arsenite I% O WE L XIC. pyravate
OWMEYEFRICHHE L, NaNs REBEHEC
NICK ¥, monoiodoacetate TIL # 50 L DH!
FEARROR BT ¥l ok, fOH
2a, 3a [T 1atrF % & EEEDHEM
BRbBN, MoK X b+ % DNP,
arsenite VX BBED glucose DEs {L% pyruvate
DEFETHRA &tk LD DO L i
AN,

3. HeEEMHL glucose FLOER

RICEEREMEOEIC X b, glucose FRERE
BOEHRNED > 5h ink Roky,
glacose % & o fh 1 1 % Vv, HBRAZO
FHTR~Em U THBERELELO ([#
Bl 2B YEREELELD ([RE]
LBET) IC0 ¥, £ O glucose B/ OB HY

%

BfRE IR L, SR EEECoS
glucose, gluconate, ribose X X pyruvate %
TEALRL0.HEREYRAK, BeROM
<, BEK RE] 2 [HE] cHLEE
Hen+2 0 BEENXKRTD 558, K
gluconate, ribose OEE(LEEA 1 2 BWICHTE
Blic, X 2a, 3a Wi T & ErRAEDK
Lol LREETRET L THOR.

FeR BHERCEEFENOEHE/E

O HEE nl
3 & Sh. flexnerilSh. flexneri]Sh. flexneri
AN la 2a 3a
e
wn NPz oE | 5n | wr || e | e
glucose 106 | 159 | 117 | 176 82 | 121
gluconate 18 77| 20, 47 19\ 487
ribose 17 49 14 27 20 25
pyruvate 49 77 39 89 59 87
xHLL 15 17 12 14 17 16

B (FEE20mg) 2.0ml, ®2H (102M)

0.3ml, £ &3.0ml 24%, pH7.2, 37°C,

1hr.

REHBEOBIEREHRC L 5 glucose OFF
{LoBMBRRI i 545 DNP OFE
TR LFTRORTMERRIELNRL,

w1 E HEROCIREEERED glucose B/l

| mom % R % B B %
| Ot 14 ’(102?;'&&{ RQ EHEM B pyrvate | Ol | CO2R & RQ AR pyruvate
| pM M puM HipM uM M M A RuM
glucose ‘; 9.8 4.8 0.49 6.8 6.0 12.6 8.5 0.68 6.5 2.1
—+DNP: 8.2 3.4 | 0.42 6.2 | 10.6 8.0 4.0 | 0.50 4.0 5.0
1a/ '
| pyruvate 1.9 2.8 1.47 2.4 / 3.5 5.1 1.46 4.7 /
; +DNP . 0.3 0.4 | 1.33 0.2 0.4 06 | 1.5 0.3
glucose | 10.1 54 | 053 | 7.7 7.3 | 14.1 9.3 | 066 | 68 | 29
2; DNP| 8.9 4.1 | 0.46 7.4 | 13.6 | 11.9 58 | 0.49 6.7 9.6
H e —— ————— 2o o
pyruvate 1.3 19 . 1.46 2.0 Y, 3.8 5.5 | 1.44 4.2 Y
+DNP 0.4 0.6 ‘i 1.50 0.2 0.5 0.7 1.44 0.3
glucose | 81 , 39 048 69 | 37 | 118 | 79 | 067 | 6.0 | 22
- -+DNP| 8.0 34 042 7.1 | 127 8.9 4.2 | 0.47 4.8 7.3
Ol - ———— o JRU— . S
pyruvate | 1.4 2.0 1.46 2.1 . 3.0 4.4 | 1.46 4.7 .
l—+bNP| 0.3 0.4 1.33 0.2 0.4 0.6 | 1.44 0.2

M (EHEE 30mg) 2.0ml, &7 (30uM) 0.3ml, DNP (10-3M) 0.3 ml, £ 3.0cc k’f%, pH

7.2, 37°C, 1hr.
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He #E] R [FEE] L EB XK
Ic glucose #HE L Lz O HE BN
R HEEBCNTIEENEROE AR
gl OFRKTHY, A 12 B
T, BBl R T19sM OO0 HELCHL
glucose &L 6.8 uM TH 523, [IRKE]
Tk 12.6 #uM © O B E W T 5 glucose
HBEX 65 M ThH5 RQITHE] O
0.49 icx¥L, [RE] Tz 0.68 Lixh [
BElelhlikhs RREXELRE X
pyruvate BE{LEER MW OB REFECY, L&
EXBEEOIORILMFFL O T Bked,
glucose {H&E B W X-+5 pyruvate ZHHA D
BELMROEER L Y BRERERED IO
HBLRTSY, M#E] @ MER] cklc
DEMAECEH Th ok,
KicPHEH] DNP OB BrOWTRS L,
B glucose R H i T, [RE|] T
[%E] L O ¥ O DNP I X % #ifAs
BWETHY, glucose HEE L TP LA
I BREAEB NN, BIC 1a O
[#%E | Ci% glucose B2{Lic 3¥ 3% DNP D
FEEAAEC L ATEY, TD glucose
BB DNPIck W HE ah IR E
BoOBSRlEic kLR B LB DBN
iz,

IV, RERUER

Sh. flexneri ICBT 5 H Wz —MKiC glucose
E {BILTML C pyruvate ICZE 5 L,
Bieto—-freeB kL, —Mi3 lactate,
RiL acetate LT BHLEX BN,

3T, 2, 3 OBAB I oF, glucose —
pyruvate O RN /s 2ERBIC L 30K
NTaL, ATEBREXERED 0 HEE
R (FB1HF) &5 I ribose OO
5 R¥ER T gluconate X EH L ¥ 5 0y H#H
BEDTPIL, tozeRThEDEIC X
% glucose BE{LICH T Warburg—Dickens #%
B ODONIO DEAS AT T L RBERT B b
DEEZLND,

KK 1a, 2a, 32 HEO glucose E{bLii

THEERE, chiexdTaRERENO

BER» R B5IC (83, 4, 53%K), monociodo-

acetate, NaN3 #» i\ R EXHRBRIC X o Tk

glucose FRERBOHFIC N THFEH 28
BT LKA DORA, DNP, arsenite %
HuwieRBic Xotik, ¥EEREEDO N
Bt EE 23 E & LT Embden—Meyerhof %
IO 1 X b glucose RSB & LA RIE
HEIns HbXEAEENERMN (BB
Ti, glucose 1 M2 O BEIZ 4 M

BEETLHY, RQI20.76~0.78TH 501t
L 10*M DNP %33 Z 218 X b glucose
1M cx3d% 02 HEIR 2.56~3.2 M &7z D,
glucose WERICH T2 O HER D&
Bk L T35, DNP X pyruvate BIF

OB EFRA EFHRCHRT BT L BRD S

nBDT ([AF), DNP BETO 0y HER

F & LT glucose—>pyravate D D DDA

CHERTBL—mBLBzreTs MLT

pyruvate DERRIX DNP fimic X b FEL {18

KL, glucose 1 M &b 2 M E< D pyruvate

BREHL, Ho RQ $ DNP Fimic & b %81

CETT20588Dd5N%. X10-5M arsenite

T X B EHBRCHR T A RRREN AR DR,
hoDTERLLTHERE LS glucose

DIFE X E & LT Embden—Meyerhaf 2%

LI Dfflabhde Tz eREHEELL

3,

K. glucose X IMX foiEEkbethz By, %
BEHEELELD (HE]) LRBEELLL
O (MRED 2o& glucose DEELAER % M
3B, [#E] T3 gluconate, ribose D
Bltieh < oL, wWEgETsz i
b, SR hOEROBRbEYE L
Bidl, Fic 1a MIC Tz offnggsc
b5, ML CHEICIL glucose WHBI
HT20:HEBRDOHERARTEHY, fto
T [#Ri¥] Tk glucose 47 K Embden—
Meyerhof £} Ofth, Warburg—Dickens ¥&%
bEFTLLPRINDA oz iz DYNP
WL BRI X ) ik vk, B
H, DNP X Embden—Meyerhof £ % FHE
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LigWweEZORBH5, [HRE| 1k THE)
L glucese # HH: L 02 HE, kT
EEBHEOWHENRDNP KLY, X b3 <M
FIhszenbl T, REEETIC L
& B Embden—Meyerhof Pl O, o
{1¥ Warburg—Dickens & 23 {5 73 b
HbhtEksiorE2bhs ALkHED
[RE ] K TH DNP BET D glucose Bk
T 1M O glucose & D1 MELE© pyruvate
DERBELNZZ E1B LT, glucose B
{tiz Embden—Meyerhof £ 8 3B 5L, Is
LD EMIRC BB TRAEVWA LHEES
ha,

V. & B

Sh. flexneri 1a, 1b, 2a, 3a, 4a, 59D
LR EHBEE LT, YHRKCRELLR
&, glucose, pepton % & ¥r ¥k th B M % FV-
BERE L cEE ROCRBE#ELEEC

I

2% glucose DE(LBERICOFRIFLROR
REBlk,

1. chbBHEBER XY, glucose 1T X ¢
BAEINT pyruvate CE D, Bl —H1k
acetate 27z b, —MIr5ELeEI/LINS,

2. DNP, arsenite R EFOHERIC X 5%
ROMR, BHOBEBRRERE L glucose
% 3F & LT Embden—Meyerhof & Hic L b
TRET B,

3. glucose HE LI CHEEEL
T B4 glucose # % H Embden-Meyerhof
BELIIFIHRTEEELZLRS,

4. glucose % & Lo¥R {1 i CIRB SRS
BEhiEHTRokK, b {1X Warburg—
Dickens #&8&, 8%1% gluconate, a-ketogluconate
(X2 5-ketogluconate) # ~ % fZ i b %
LT BEELLNRBH, EHRPRY
Embden—Meyerhof ££3% 2 HEE IS,

(BELHRR 3MORBIIDED

Glucose Metabolism of Bacteria Belonging to Sk. flexner:i
Part 1.

The Glucose Oxidation of the Bacteria Growing on
Agar and Fluid Media

By
Gohei Fujimoto

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

With the use of the bacteria of standard strain such as Sh. flexneri 1a, 1la, 2a, 8a,
4a and 5. a series of experiments were conducted in order to study the modos of glucose
oxidation of each of these bacteria growing on plain agar and still-standing or shaking fluid
medium containing glucose and pepton. The results are presented in the following.

1. Each of these bacteria oxidize glucose converting into pyruvate, and a portion of
glucose is converted to lactate or acetate and still other portion of it is completely oxidized.

2. In inhibitory experiments using DNP and arsenite, it has been found that each of
these bacteria growing on the plain agar medium oxidizes glucose primarily by the Embden-
Meyerhof pathway.

3. Those bacteria grown on the fluid medium containing glucose likewise oxidize glucose.
by the Embden-Meyerhof pathway in the case of still-standing culture, whereas in the case
of shaking culture they seem to convert glucose by other pathway too, most likely by the
Warburg-Dickens pathway or even the pathway, gluconate, 2-keto gluconate or 5-ketogluconate
can be thought to develop.



