576.851. 49 : 615.51 : 615.779. 931
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RILAZE 2 HYAE Y FHE (58 HE R4
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BEY HFRNCEMT 2 & PR TENICHT B
BB LER LT 2B I3 EICEH { Ehrlich OB
SHELNTWVWARETHS. FE Flemming i k&
% Peniciilin DRRDEZRICRE LEYE
BORICBEE U TR Oh Y BT (LR sk
S BHULOTEL, KOMBEERILT 28101
ETREGOH R 72 ZEFICLHD>TRS
bDOTHLDEWPOPRT R EMNEERRELN
55, MLTZ OG> TRAERLDE
ZORENH LN 30K LT ODOERIIFFEE
55, WHBE—IMEYOMEEIOBEL BT
E¥MICRBEYA LT 36D THY, DemerechHD
KEODTRESINZ2 TBREARAT REBRHE,
Dean & Hinshelwood®), BKED, HHE¥Y itk 3
[BREDEFYER 3] 5550, X Lederberg® 13
BEOIC L 2MEBRLAD T B, FIEHED
B X 3 OB EIB RSN 2E L —THOBER
ERDE TR R BRYE R ENEEIERAORER
RARDE WS OHL—ICHT 2 O THICEAR
B 7L LS EHZE L U Aiciic s
DpERPLALTELOTHD, BHTHELD
HED k20057 L b —E LEREIRGONT
WV, 35 Gene ITELSIR A2 DI S IEZDREEE
LT« RARICSEHMSEBOT L, Chidit
HOBRILED & RIEFOBERNOMBEL LTX
BHTEEEHTH 5. Streptomycin (AT SM)
Witic >0 T L H 4 O FFID S DTS THEL b
THHH, BTCIIHEELE LTRSS RO
BRROL Lz oRTHEERRT 5 LLHEE
BgtsoTaikomEsERE L. £5L
T@EOBE & LTld Rosanoff & Sevaglé) 15 SM

R TIRER T ¥ —BOFRNSTEMRE IR
WAL FICEEEENIICE B LR, Unbreit et. al. 12)
{2 E.coli IEDWT SM Ttfbd & LTED
BATFRRICRHNT@RSEE LBE LTS, £0
B AIR & LT3, SM TS S Losie
5EEHIRERKVALNT, 4D Klimek, Caval-
lito & Biology®, HIE®, ZHEZ DHE 209 P ik
D SM ALWHEFICPOT EFR EFNE SDEED
TR DE (L RAD TV ZY, BICHEHO, K
B0 BN sM ERBEIC > VTRES ST
EY Ry ROFLIRAD SN LD L BE LT
3,

RERBERKICOVTHEBHE RE IOV T SM
fbic 7o) v, TR EVERFZIZ=NT
F=VvEDTI/B WERSLEATECHL L
L% Mc. Coy & English R ERBEOAF v
KD SM it EBEEH A BEEHRE LT A, X
0. Wyss, and G. E. Schaiberger® {3 SM ifif ik KRS
ity b7 VB ARBROBEMENLTVE L
BLTWS, ANOEACLTS, MELEESE
KHEDTEDIRBERTHELBbNEH, ¢
e HIRRERRT 28 IIG<EI N,
DA E>TERET I

1) HROFEHEAELZT 2ERICE TEANE
FELUIZWL,

2) ZOEHRVBYOLEEZIILLNL B,

3) HpEAsERElA mMERMHEILT 5.

4) FHOEMICERT 2UELELS L CIH
ETAHLIIES,

5) FEXOIERAEZTARBRICROTZOER
VERA B OO RKSHE SN 3 hERLE N
5.

P Eko 5 HBE TASFOM LD FR BT
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EEINTV3,

WoT SM RHE N & 0 LEFEMBEIINLT
LM CEIERERbTCERE MO hT S
BETH5 X SM BE— RN ICHBEOPRRIC
HMELEZ 2L ZHONTEYD Unbreit —ifkOK
FPR R ERDN 3EHTH 2.

LT Glucose RBIZ = 2 ¥ ~RPOLTH S
BRET $—MORIRBORLNEREL T DT
HBHEEZOLN, SM WHEZE RIZILRT D Glucose
RARK SAFLOENEETTHA HSBREIESE
REN3, ZCTHEHIBEENRASL»S LD
FBSHEORMNROFRETHEICESE LIZDT,
HZREORFKERA Brr 24 A L in vitro T
BREOMAREICK D, SM EERE (10,000 y/cc)
ZHGELY, ARHREMEE U TERSNIICE
ALBERFLIOTATZOREOVTHET 3,

ERHHRUERS %

HEME  BEREORNEFA B (SM IR
ZHEE) % in vitro T SM BHEHBAEICLYD
SM (10,000 7/cc) TitE%: ME LI dD%E SM
ke e UCHER L.

BEEAE: RBEOBAMSMI SM (5i& Dihy-
drostreptomycin) % 5,000 7/cc DR|CEBEEKIC
WA TEM (T OBNRE 50°C KUT) L, FREl
L 37°C ic16—18B5[E R L1- DRI,

FABKEME LTEFLOMERD 01, 2
ICHREIL € 5000 7/ce @ SM B FIL, FHELL
L7 bDic16— 18O BT E ORI B L1 b
DEEM LT, Bk ESEEOK BB THREC
R—DZ&RE CRKICH—~BEITE S & S gnic,

KH3PO4 0.35¢gr NagHPOy 2.5
MgSO4 0.001 NaCl 11.0
Peptone  10.0 glucose 2.0
#® s/ 1,000 ml pH 7.2

MR - L DB L M/50 gk
LK (pH 7.2) T 2BlE L kKR BURA
BROEEKICRHEE LY, EHBIR7 V7Y s Dl
RN THBRICLDREL .

ERBRAE: 7-—NMTATOREHERD
37.5°C WTHELE>TRELE, RKBOUE
o -7 v ORERICE D, BRRILT
duplicate [C{T18D7c,

HERUMER :  EEIEHENS M/100 E75
D& ICEREACEEL, pH 7.2 &R BKI1C

3

BRUTVAVIKTEELTHN ., HEHLER
K THIRESTIEDRE L 155 & ICHRL,
AL < pH 27 2CEELTHEAL, HEZCHEM
LTI EHRET 2 Hic & O I~ DR EE RS
BoLwaideLi.
Glucose D E & :
LB HEED TRiE
Pyruvate OER :
HEW ko,
Lactate DFER : P-hydroxybipiphenyl acid i
L BRBED X2/,
acetate OFEE : AF KL HoS0 1L TEMIC
L1, KERERL, TOWMHKE M/100 NaOH
WTHELTER LK.

3.5-dinitrosalicylie acid i

Friedmann and Haugen D

X B K M

BIE EHRETR D
M, EEUERORBEOERBANICS L%

RPT 28 LT, Rl OoMEZEREICOVT
RESCLDBEREBREMELTHB L, Bk
LERRERIORNEEEAL, WiEkE LTI
1T 5,000 Y/ce DENC SM % 0 £ 7o BMcIE %4
ZEICEOTHAMEIC SM SERED & O%R
RE¥zkHgni,

BIR FERAREXAOLEHBLE

g ORN w o (mzw
Glucose 130 140
fructose 149 160
Lactose 6 7
Mannit 60 55
@ glycerophosphate 195 200
gluconate 29 31
ribose 45 60
pyruvate 64 127
acetate 13 15
a-ketoglutarate 63 76
succinate 266 313
fumarate 158 203
malate 250 310
alanine 153 194
glutamate 90 113
aspartate 259 270
glycine 33 42
Endog. Resp. 7 8

B (BEREI0mg) 2.0ce, ZH (10IM, K
B) 0.3cc, 4 &3.0cc, pH 7.2, 37.5°C, 1hr.
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X glucose % 0.2%6 0 BT I % % % A f 4
(G—P B EWd) B LOB ki 2T AR
ESFR A HRRME L (1), 4 HE Robis

®1 G-P S5 R0 o0 W e (L

MMR—————_—.T

]

a
™ Z 3
2 . a

B# 2.0cc (GZER 10 mg), X M/100
(%#E), 0.3cc, £ 3.0cc, pH 7.2,
37.5°C, 1 hr.

& UT glucose, mannite, fructose o &k B
ijtE, BEHECHKDERL L, —BiokERBP
McERMFEDN, pyruvate RO THSEI S,
WICTHEERRIC AN T2 OBERIEAME {, IRTHEE
DOREADE LR EIIH DT,

lactate, alanine # fiif # ¥k i€ FAUTIELS, TCA
intermadiates (LD T —ARICIH ¥ BRDFHHEL
fE% R U7=A3, succinate, fumarate, malate, gluta-
mate FIRHCERZY: R E A LR PRV HICP
PEVEZR I B WH 7. lactose |3k
B YIS NI Dl G—P EHED DT pyru-
vate DUT ORBBRARICIZIOTOT, CORRT
% pyruvate KU TCA intermediaes DFEIRITLFH
RREROBDLDEEHE BT3B,

P EoBhsHE 4« RIZ O ERBEIOBEKIC DN T
LA EIDERESHIET BAICE 2 DI IC12,
14, 18,22 DEMIPFHBWIC OV TELRBAOEK
HRAERE U, i3 16851 25 & R U AR

W2 R EERMJIcX>EHELE G—P EHEER

\\iﬁglﬂb‘i LHEME | MEME | BREME | 2REME

5 s Bow | mEE W ow | mEe B | BEe 8 on | see
Glucose 221 p1| 263 149 157 104 163 59 160
Lactate 143 283 123 206 50 173 27 170
pyruvate 44 96 32 80 30 77 20 70
succinate 52 107 46 98 32 85 28 77
fumarate 46 98 38 75 35 61 19 68
Endog. Resp 11 10 8 10 11 12 10 15

B 2.0cc (K 10mg), % 102M (K#BE) 0.3cc, £83.0ce, pH 7.2, 37.5°C, 1hr.

%L, BT pyruvate OERIEE NHLEH TED
BERLL.
$28 Glucose PRI & HRAMEY
RICECHHERERHEROBEA» OEFKT 5
A K RUHREGHI glucose RFHTHNT 2 A&

EYOFITETTE D, Fldom < glucose 2Nz
T AR DR ABIEHZE D ZICHRE & L R L 12
bOEROmM {EEERIRES L, EFFRHR
WMELTT— A T v TR ERTERERELDD
1803 %ICEDRBMEY = ST L1, TOHEREKS

® 3R yva—- 2Bk ERBEY
\ JUSE 77 CO2 R4 Glucose Pyruva’ce| Lactate acetate
- T T | CGab | R Q| Gan| B (D] Hi (0| 51 (b
14
G—P % # |@ #| 21.0 19.1 0.91 15.3 21.0 1.8 1.5
160 B9 | /& = #| 24.0 22.6 0.94 13.5 2.4 0.9 0.8
EEER LM (W | 21.0 19.9 0.95 7.8 0.8 0.6 0.7
166 M (@ = #| 235 22.8 0.97 8.4 0.4 0.4 0.4

HH%2.0cc (REE10m), EH DL (RMED) 0.3cc, 283.0cc, pHT.2, 37.5°C, 3hr i

100
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D T, BESEH B IC pyruvate, lactate,
acetate DFRE BT H b 4 K7 A, BT bk
TN TIE pyruvae OEWHEINICR SN, lac-
tate, acetate [IEDICTH B D HHKTHDI:.
£'H glucose DEBRBIIMBEAENLTBALS
LOPRICERZE (BROBEBOHES) iItkD
TR DO S BSLEEANA DN 2B DI,

®

P glucose 1mol MV DN I LMD A bt
LI ERIES, 16BEMERRTREITH LM
HOEBRBNTRESTHEERNT 5 AIC1S,

14, 18, 22BERISEEBIC SV THFATE LR
{30 pyruvate (KR E U THEROHICER MK
T2t (F4). lactate [TDNTIZEMAE LI
WELHD, EEBINCLOST U —FE LB

4R EEEEMN IV~ 2FRORBEY
g " B 58 34 7 O 5 2 CO 3 & R. Q Glucose Pyruvate Lactate
POy (MDD (uM) s B EM | EE EM | FRED
G—P i | @ 19.5 17.9 0.92 14.1 9.0 0.9
120 09 |6 = & 23.0 21.6 0.94 11.7 3.0 0
G—P i M | W 18.6 16.9 0.91 12.0 35 1.3
MM s 20.8 19.3 0.93 11.6 1.1 0.4
CG—Pi i W 13.0 11.8 0.91 10.8 9.4 1.3
BN R # 15.5 14.6 0.94 10.8 1.3 0.2
G—P i # | B 5.3 4.7 0.89 10.3 6.6 0.7
LM BRZTHE 14.2 12.8 0.90 11.8 0.69 3.9

B#2.0cc (EFERB1I0Omg), £H % (2 mE) 0.3cc, £83.0ce, pH 7.2, 37.5°C, 3br {&

BESNEhONk, R.Q 2o REINOERIIRT
HRIZ Dt

5795288 & LC Thunberg Tube Al o —4
) —F 7T 10 mmHg ERE LI, 37°C ©
7 5 VR IEENRO., BISKTEDIRUIHR
BERsom QR MR W REHHKIC

WER HRW7rva—2RH

| 52 4 E(%@ﬁ lgruva;g %,actat;ﬁ
BoNE (uM) (M)
I [ 3 18.6 0.81 3.9

B 2 # 16.2 0.81 2.4
I [ 3 22.8 1.24 4.3

B % # 18.0 0.54 1.6

B 2.0cc (JEHER 10 mg) . %74 M/100 (#%
M) 0.3cc, 28 3.0cc, pHT.2, 37.5°C,
3hbrf

pyruvate & lactate O B OEFEME DM, &
HOMICAEOER A SN LD,

Glucose fi 4 Bt BB Tl MICEIRS %
2EMLBALOT, EERERERRHEKICONTIRE
5THLPEBRBCRE LTSI,

RIDOM L FEBRK 16 BINEEHTREVZOD
glucose D B IT AW T pyruvate D EEEFKL
—G—P BHIERD D X 0PIt STk
DHICKILAER M A G-, lactate, acetate,
bR TIRDZBERMDY, FICHBERDOHIE
HESKTH O,

8538 Glucose KU Pyruvate DN
HRE

At glucose @ aerobic’s 58T AT &
T2 DR 5 pyruvate DRBHMA TN T
EHT2FLHO1OT, COHEEIRRT 55
{2, G—P ErmiersE i 2 RE L, BomE
BEBEBCHE L THEERIFEEMED, pyruvate
(M/100) ZEHE LTER % THbe, TOBEK
HRAREHN e, £ LTEREMREWNLT 2HR%
fitde, EEHHFIZIOVWTHE LEFR2ICH5605
LI, KD pyruvate FRIIE L, EEDL
BIHR S 120 S8 ici@R LIsh D7 b, IREHHT
13BEIC 60 THRAHME T Lk, 120 HO%KICIITR
AEHELLTLE > DBRbN .

glucose DN TIIKRIREE M/400 THEHRAER S,
Tof HERR L POR 3 A% R 52 4 Bk & DBV C ) & T BEIC



AMVT A v R RO A m R 893

1mﬁ®ﬂ<fﬁTb%bT,§EMEiw@§ﬁ
Sl R TP

B2 u»ev&&&i»:—zmﬁﬁﬁ
w2 02 1)) -

160+ Pyruvate
140 |- a/./‘
12¢ -
ok /’ /,/
80 f 3 /
/A
[1J3 W
af / e
2} /
9 32) 6.0 5:) 120 min
(2)
Glucose -
42102 aca
fo
400 G2
Sz B
A gl
/ '/
300 / / A
200+ b o /
60 90 |5o 160 min

B 2.0cc (BEiR 10 mg), %H : Pyruvate
M/100 (##% BE), Glucose M/400 (3% fF)
0.3ce, pH 7.2, £ £ 3.0 cc, 37.5°C

A tE# B: BZHE

B4 SM FEAH EMIMAL Glucose
Rt OBIZE
glucose BEUR T AT, THEEHED pyruvate Fosf
RELTIHEH SM A H B s bR L
RRIZHHMBEIN TV B 5 & ShERI LI
SM JESH G—P i Uic SM LA LBEER
B2, TR, 30RBA L 7Tt bbkg <« DL

w6 X

%@ﬁkmomr%@&ﬁ%E&Uﬁ%E%%ﬁﬁ
L7/, KR ORI ™ T pyruvate EHEGHs
xféot.ismwﬁ%ﬁme@mowrmﬁ&
A7R7. lactate bETOEE BABLN:. LT
WEEEE R L RI13, %45 b&ED 10,000 7/ce
T P2 R 4% LTl /e,

PLELD SM JEasst i ic k(LT biitefh e
#\“‘Cﬁ?tﬁ%_t@?fibfl‘éﬁﬁﬁéﬂ‘tb\551)%}
2N,

H5E Glucose FIRICHd 2MERF L
B4 D

glucose DAL FIETYT 2 AlC, G-P Hojpe
BOBLEICBBEEARCSEA 4 v ARMLT
R#BMEE LTD pyruvate EHOET R4~
B'%, RIDOM{ CHIICOOH {3 103M T\ A
ZRL, E>THREESHE LTo pyruvate |34 <&
B LI D7 KON & 10-3M THEY OBMEL T
L 743, pyruvate T g i BELOIHX RSO,
NaN3 3 102M 0P (37 4% £ 12 (R X A= 8,
pyruvate BRI TRICIE D, W T I35
ALEDR I D7, 2, 4—DNP & 103M < iF
AR 7253, KRHYhIg7: 3 pyruvate @
EREIMm Y, REERHOTEALE,

Arsenite (3 10-3M Tk sicERAELR L,
pyruvate DEBIIMA L. Arsenite i3 pyruvic
oxidase DILER|L B Sh T 228, COERT
b pyruvate T2 CBESh T2 EhsflE £
N, Wi, EZF#I glucose 1 mol ¥ 1 mol I
L@ pyruvate OEEME D1,

RICEBAA VY THB0, ZMHEBAA v ELT
{3 Mg** iCi3 MgS04, Fet+ {3 FeSO4 % i F
L7z, Mg*+ i3 103M T glucose FEUR % (R L
1o, BDOTHHERRIIISBIEHE SN, IETHBEII64%D
REZF U TRERITEZHBEOHNATHD

SM JE&H Bt B0R) Ko vz — 2R LRBEY

NIES5E] Clucose Pyruvate Lactate
HoBE\ Zn™ | Cn® | R | waGin | #Rwn | % 5 o
G—P i iy | B 20.0 18.0 0.90 15.0 14.0 2.0
16 5 M1 | B8 2 21.2 19.5 0.92 14.0 1.8 0.8
BERR ol W 18.0 16.9 0.94 7.5 0.9 0.8
160/ M | & = & 18.5 17.9 0.97 8.0 0.1 0.3

BIM2.0 cc (iﬂ&iﬁmmg), ®H l ($%mp), 0.3cc, 4£%3.0cc, pHT7.2, 37.5°C,

100
3hr &
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M

3

R

HTR Sua—-2ReT5HERRCSES 2 v OE
EXHRHE £ R o ﬂl’]?}':’,ifq‘ﬁr\ Og-uptake P o ® ZHAMERE |Pyruvate B
ﬁ@ﬁ‘m s . (#M) (%) (HM) (F‘M)
Glucose i B 20.5 —_ 13.5 21.0
B oE # 23.5 — 12.0 2.4
_ i = 3 0.7 93.0 0.4 0
+ CHz ICOCH 10-3M B2 % 0.8 94.0 0.6 0
[ i 13.0 37.0 12.6 15.0
+ KCN 10-3M B2 12.0 49.0 15.6 5.4
[} T 21.5 + 4.0 11.4 13.2
+ NaNj 10-2M B x 26.0 + 11.0 15.6 13.8
[} # 9.0 58.0 11.7 16.8
4+ Arsenite 10-3M B T O 12.5 51.0 16.6 27.0
i) 23 22.6 + 11.0 20.6 26.7
+ 2.4-DNP 10-3M B 2 M 26.8 + 11.0 16.5 20.4
it e 21.9 + 7 13.8 17.6
+ SM 10-3M B O 25.6 + 9 12.6 2.0
i) 3 26.7 + 32 14.3 10.3
+ Mgt+ 10-3M BT M 38.5 + 64 13.1 0
5] -3 23.1 + 20 13.9 12.9
+ Fet+ 10-IM BT 31.8 + 35 12.2 0
- i # 20.5 0 14.0 18.4
+AY }FvEECImg/ece| B F 29.5 + 25.0 12.5 0

Wil GEMEB10mg) 2.0ml, W (#A/E102M), 0.3ml, pH 7.2, 37.5°C (3 KHE

1z

Fe*+ HREREBEOMEMMSL LGN, DT, /¥

v b UBOBE LRNTHID, BEEROFER
H25%E4ETZY, EHRERAEEBLZT L,
oz, = LTIHERRD pyruvate BEFAEXHEE
Y His ol

glucose TEULICIILTId SM MU EERTH
SM b3z ORI SRAPFEDIC HIBALHELE AL
INEAE DT DT, glucose (M/100) iC glutamate
(M/100) 2 EmLTZziREREL, ZIC SM
200 ¥/ce DEBITMZ, =T SRERCT
CEOR A JISE L, BA503 %10 BEEWZIC DT pyru-
vate AT ER L. 20§ R RSB FER
D pyruvate DERE HFE L0708 SM ORI
LT pyruvate HEHR I PARETES SM 2H
MU0k pyruvate HIDEA T BHN
DA LN MBHET S SM RMIST,
pyruvate LB A LELT, ZELPUN

ERA&H o, Fk b4 (HEE N2 (R
8).

R svo—z2BREFFEIINS

YEBOR
7 X o, | glu- |Byru-
D ke| cO8€ vate
i eS| mE | E
m lmrpmem | M| G | G
it Glucose 19.4 | 15.9| 9.6
Glucose + glutamate | 27.4 | 15.9 | 8.4
# | Glucose + glutamate | 26.1 | 16.0 | 6.9
+ SM
& Glucose 22.5 | 16.2 | 0.87
5z | Glucose + glutamate | 32.2 | 16.8 | 0.54
# | Glucose + glutamate | 32.3 | 16.2 | 0.60
+ SM

iyt (GEHE 10mg) 2.0ml, EH B#
BE 10-2M) 0.3ml, £%& 3.0ml, pH 7.2
37.5°C, 15093 &
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88560 Gluconate K7 ribose EEWR
gluconate ST ribose B8 Ik I > N CilikkSic 2
BROPEIDEREH, RIOW EHAELE:
BRU G—P KR > R 408> HOKES
OO TREST R THERERE L.

HOR SrwavEBERUYY K— PR

895

BN IR B IS L S B I T BT B A BRMICEEF
L, [ glucose R4 BECHRINT2HCLYD, £
OREBUTICBE L Z 302 BHAHTHIE
Ute, 378 @ 08K TR 120 1D B 46 % S i
KHERREREMRL - b0 E2R100m {4 BEI

WIOR K W ¥ & (1502

2 Bl5E Pyru-
ERREEA |, IWEEE o

# B @ | BR
OHE (M)

7 | gluconate i ¥ 5.0 0.9
Q’{ +0.001M Arsenite | 4 | 50.4 | 0.6
X 32| ribose W #|39.0| 5.0
- #&| +0.001M Arsenite | &2 | 46.0 | 6.8
# | gluconate W fk | 58.0| 0.4
g +0.001M Arsenite | ¥ |51.0 | 1.2
é ribose w | 75.6| 3.9
% | +0.001M Arsenite | B4 | 57.3 | 6.9

Bili2.0cc (ZHE10mg), EE%(%%&@

0.3cc, PAERIO0.3¢cc, £#3.0cc, pH 7.2,
37.5°C, 1509
LFEREEEE TR COBRBBRICTnE, BE
HTERIBREBLEL,» 2, G—P BREATHE
ROMHK ERH 5D, £TTHIC
pyruvic oxidase OEH TH 5 Arsenite E NN
LTk ATTs b, € OR#EHE LT, pyro-
vate HEDONZHEH» & S LTHIH, Mkt
&S O {RHEY & LT pyruvate ZHRHT S
HAtH ¥, gluconate, ribose %3 via pyruvate {T
REENZHEIMELII Do ds, pyruvate FTHE
BAEHAER , € OFEREbEIEIE (TR
BEDLDTHOk,
BTN BBEEHLEEEOBR
THE, BSHEOD glucose RAMMRLABEHIN
EOERTHEIN/OT, THAERICHINCHED
LATEBRDORERRETE 2.

B Gt (log T | C-log T
Zr . NBRE o 0.11
0.0 mg% 0.31 0.68
0.1 0.39 0.87
0.5 0.41 0.94
1.0 0.49 1.02

glucose %fZ 7 pepton KICIZHEL e, T DGR
BRIRBERTRAE KL MM RS X 5T 50 cc
AR 0ce OEITAN, BEIHEBHICT
0.11 (-log T) OB LYE. 2LTES
120{E| DR T2. 5B MRS K Lok, £ OBBA K
BEICTRIE L. £ D RIIEINCRTMLT
glucose (—) D peptone K THA & o LK EtEHRD
REIBEL , glucose FMT O RHRITFWIC
R LT, WERTECERBERETRIERZE
BIDTOLREBMEL, glucose ZMATHHK
ZHERE D ATRESE» O, RIKGEERCT
EBRARSOTH 505, ZRAEAL CRBREICHE
DE: XA 6 cc IOEMML, 208 [ % EERME
ERIEEE% 10 cc ABHGHKICRREES S, ZD
1 L&EAERL T 37°C 7 5 v BTl KK
IBaTEBRE#IT 0.1, 0.5, 1.0mg% DEUC glucose
£ 7 pepton KTH 5., HORFIXELA
i TEBRTREL.. Z DERRIEINCRY
{THY, glucose (=) D pepton KL/ TIIRHE
DTEEOREHEL TS 7, 9.5, 15, 22 DEH
EREVSTRBIARSEKEI VBT S, &KL
glucose Z IR L 7GR, 9.5F5RIH TRICTLEAR

®1LE B B KK (per cent light transmittance)

SNEREM s 78 M 0.5 B 15 K5 M 2 ¥ M

PABORM Y [ @ | mEe | W e | T B | S0 W K| 2
0.0mg#% | 103.0 85.0 82.0 60.0 57.0 52.5 48.0 41.0 41.0 35.0
0.1 100.0 | 88.0 | 53.0 | 36.0 | 27.0 | 30.5 7/ / / /
0.5 97.0| 90.0 | 45.0 | 34.0 | 26.5 | 30.5 / / / /s
1.0 100.0 | 90.0 44.0 34.0 21.5 32.5 / / / /
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DOREVR A OTEZHREBERL T 3044
Hife. X glucose ZIRINT 5 &, FkkTORE
REEHTR LD,

KEERUESR

BB O I R H B 3A Binn @ SM TEE R A
glucose RMDEL VBFE Lich, £TTOHEE
Uit BRiEgoRER{EO—BER 5 Bic,
glucose RS fructose, T DHHINH EHEEEE
UT, EERRERIOKHHERY G—P KR
16RO B b B RFRIC DV T Z OBRER AR
SEHH U TR, glucose KU % D TCA intermediates
K2NTIE, RS PPECEMNSS ONIBE
TH5HH, glucose fHRBOEBESBHEED
~ & pyruvate DEERHERIL, WUKICRWTEN
OMNHIUSTW ., ThEDEZIL, 14, 18, 22k
MEEBOEARIC OV T HEROHSEZL 1,

Umbreit et al. 12) £ X % &, TCA intermediates
OB FE W TEZOD oxidation rate |ITHEESRIIESE
YLD HEL B, BBHHDL/4~1/50E%
RLTWV B, i3 35000 7/cc (SM) ICHEMR
#{L U7 E.coli ® Murray strain & 20,0007 /cc
ik Gratia strain LT 2 4D T, BEDES
LERREOLBETH 3, ChEORE AN
BXHiE, Lok RBHZERY, &
BYUKEESRNTH 2ELBAECOBOSL L
SRAGAKL 2FRBELIVERD, AL—HE
#20) |3 B.coli I T D EE T pyruvate
EBDBE, WHELkD 02 HEMBENEEZRELT
BD, BE0BALAUBRBEAR TS, £2TC
nERWHbickoTORE (H, ASHLORAER
BEOTV B TH A D BEFRT S, ThiEK
glucose KRBT DN THMIGEF L.

BB, WFHBO glucose FFURICHR 5
BEHES LIci, G—P BERETIEHI glucose
EBETHSHIT pyruvate DEREIRY, W
ZOBBKTHD, BAMKHADEE glucose HH
B35 A E AL DRI PP UBEDFHRTHD
1208, BEXNBIHEESPPLEb Ok, BT
pyruvate SERBIT ¥ BT O LEEEBR I DK
T ofc. lactate, acetate $Z D B3V HOR
BRESH, SEOVHEKOSOERENSKTSD
7o, RUAEW, hED SOREICHRONE L
310, —RICHAEDETERIRENBERRLD
FOLENLENELONLDOT, MOEERIO

#

ERIEDOTHRIBBUREIHE S hEBRE L
0e, BRI X AEBHIL { TI6K RIS RE LR
UIRRICH 2 MEHD,

Sevag & Rosanoff® & £3K D E. coli ITDT
glucose & pyruvate ORBE I H OREBHTINNT
BAFEL, glucose £E OF & pyruvate FRE TR
HHICKTH D, lactate DM S FHIT, glucose
SROUBECTTEHONIA LY lactate DFIFTFD
TLEV, BTRHEEROD glucose EBRBMEI XN TH
MBS ICERACILDOTOE LTSN, &
HOB A3 pyruvate iIZOVTRAL LSBERT
H5Y, lactate TN BERMKRTIZL, HRE
glucose DFZAE DS lactate IL1E DTNBEIIBA
ot glucose DHEBRE S WEKITOVT, £h
BREUEZSONE LD, CHEDBETICHE
B A, glucose, pyruvate B THOMEMEE
EEAHROBEENE L THIH Wik
pyruvate{HKEFIIWiREL D108, glucose i
B, EATHEROEMNE {Fbhic. RALTMEKD
JSnva—Z1mol Y D O BREMBEEITRIMKELD
1B < 5% D FRFAE A B DO kR glucose R A8
EHCFEAIERE IV TO AENEE I 5, &
BEERERBCOVTHIMIC I KBRHLTH 2L,
G—P HBREERE pyruvate DERE 3F (oK
—TCA cycle BEXKRELTWVWBRATHA S
K OTHERO T BIEZEE L DERBKTH O,
RIC glucose RMEBMTINRHTTREL THLY,
COBSRIMHBNCEEOXIRANRT, ZoR
BERSFIAIRBEFELTHE O H 2R
S 5. BB RHERA Bur DBEA, glucose O
aerobic LG T3, EEHWHRD pyruvate HHEIL
ERTHBH, WHEMKTIT glucose OHRIRBMII
% pyruvate YUBORBBENARBAEZDEE
LEH L, pyruvate—lactate OB & W ER HIEHE
WTTIRFES7E B HFRIS (T, pyruvate DD
BELIbDLELONS, H{TEEOEA, K
KIEELA B 5 SM Wik 28 k>TC, 20
RBFRBEZBIWM4 BIRITEOTEL..

RICT DREH SM (—) DR HICTHEERZ R
LTHHBRESNTOE L IbEFH I, HLD
FHTHEE (FR As A%) OhitiIBAESFSE
T 28iIC kD, BB OMENHEET 2
FBERTRE & 5 <& 00 H 5, SM DA
330AA% bR O L H IR INTED,
TORH LK Gid) b20FIRAIATY
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. I5ZORH EOERI sM Migfkic kot
BELHBNRELLE(THLEEION S,

KILZ D glucose KRMICXT 2RI RO LBA
*YORSEH 1 OTH 55, CHICOCH 384
M CHEND D, MBI pyruvate DERIZH S
3, ¥4k v — # & 2.4—Dinitorophenol {3{7#
RC/ER LTINS pyruvate OBERA A L1,
2{tv — 4 & 2.4—Dinitrophenol Dff i BFEICD
WTRAEERZHOMENH D, HERF /o
—LFRGHES D, RORIBIARELEHET 2
EEbh, BERBANBRILOBENTEELLE
TV 508, T &S vkt b k—
oxidative assimlation—DMHIZF I T, glucose ®
HESREINE pyruvate LTORBOMESHL
T, pyruvate EHE BB AL D BN 3,
Arsenite |3 pyruvic oxidase DMHLERIE A X,
AEBRICNNT S pyruvate OEMHIIEK LIER
ELAME S i, £ LTl &SHKtic
glucose {HE 1 mol {Z %} L T pyruvate 1 mol L
tOEBAERXRL T 2 BLDEHI, Embden-
Myerhof #EFEIC L2 glucose BT HOh IH
MNEFIND, X SM F 0TI IHIC glucose FEIK
HEEINLZ WD DIELREEZH, pyruvate
ERBRABALEDME Hots. MUTHEER
o3, EREUHEMICENOERLBIFT 28
ITHRIL D1,

SRSB4 A v E LT Mgt TLIETH 64
FRESN T 208, WYL TII0OHB(RETRER
DBV, RUEHE (glucose) HRIZFEA LR LIS
Wb A 3L, TORERDLTLIRLEBILIGE
BRI AOEREOENTHA D LH L DN B,
Fe*+ THEE VD BENS ONIHREKRTENSE
3, Mg*+ OB ALHKICRKRSIFREBZION,
R, v+ F BRI K O TIBRFRROEEIIERT
o, WMPEHETRDE,D, ThEDHICD
WTREIRKBOERICE BV,

glucose BEWRICxd 57 v I VEBEOHBRIZ D
RBCELVEREEZ T, SM b OZHBMAY
EECORRICESHEDEERD ST, W &K
REFMIcERIIAB LB O

kO TE %L £ D glucose & pyruvate fifOD
SEZ® L | C, Embden-Myerhof f£§%, glucose
dehydrogenase RO =Z=DONE L LTEBAOLNED
THHH, RO KD, BREEHRL glocose
D85S Embden-Myerhof ZFIC L2 T Fhh s

etk DsiKL >, LT gluconate Jz UF ribose % Hibk
& < BB(b sk 2 BUC ERGELS O R B L D#E
L T®&, Warburg-Dickens ZE g D HEHNT 4 TR
ENb, TORXHICHED 5 BT, gluconate, K
UF ribose % B IC LT ZNIC Arsenite 23U
2RI U1, MERIEIC pyruvate 2T
ZEHME 1. D T gluconate, KU ribose B8
pyruvate [ THRI N L EWBREELL, HBE
OHRIESREETH 0T, Wik, BEHKKIC
[RIFEBEIC, Warburg-Dickens f 5 @ B 505 2%
HMEEEh 5.

IXIC glucose A4 MERICHRAN L1z pepton K+
R i, RSREORBEOLKTHEH, &
FTHREEBRCAO TS bIREROREERES,
glucose ZRMUI- DT HHREIT B, glucose
Wi kK 2 RBROWAS, BEEROFHEPT
b 5. BBk CIFRNIIRH RO E K L
DAFA TV AEMHEEM 3k 3, 37°C KT 2%
BREEOHE THHEKROREIZE { pepton KT
132205094 B U TRERMSE, KL glucose N
D HDOTRIEMFTHR & VBT EROREES LS
HoOTEY, ZRFRNREEETTIMA A
glucose O Bk KMFIAL, BEHBETRI-HEOH
ROBOH—OTIERILL T glucose BMRAIH
B EFDRENBHFICEODTRIZbDEBDONS.
2 THBRORBI S HCBBENTH S L85
Zohs,

Umbreit et all2) OME T RBERYCRBE
BT, Ecoli Otk DRENEL, FRICRE
BATORTRIMESESERCENTFE RE5LT
BY, FEOESLAIL IS5 UBEREGTHA. B
H§A Bur SM Ttk #hid pyruvate B DEFSEAN
KBHEL, FORFOTFAF—{ pyruvate 4
HORBICEO TV A AT, T i VF—BITORHE
NELREBNEBELTELZLDEEIONS,

Db EEGA B SM iRk D glucose X
DN TG B> NIFERIC OV TORIERUZET
% 255, pyruvate T O RMCONTOFEMIE
CABOEBRICHLILNEEZL B,

% #

BEIHBEREORKER R Bur £/HL, in
vitro T SM IZEETRE(L L, TbbERk & @tk
D glucose 1438 4 IR D R L AEBRINCHBRRH
LTUTomEHREB.,
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1. SM fittBkiz 40 TCA intermediates Dt
¥FIC pyruvate OIPIRASEZ ML L D BV,

2. glucose % % & T 2FKHIRBMICRANT,
Tk, MESTHEMILIC pyruvate, lactate, acetate O
ETENBHONDIN, WHEKIEZEKRLY
pyruvate R ATH 5. lactate, acetate DT
BRFCDITODS, REOHERDOFLOKRIT S
EihH 5, BE glucose FHRBITFEEHNLL,

3. glucose O EKMIRBTHROTE, W &
SHHERKFEROEIIIO,

4. SM FEAFEMICHA LI BEFRIC 0TS
FRoOHEIHAREI AL TV 3. 8 SM b
FARFL T3,

5. ZETRRUEHEZERID, Wi BEH
¥kt glucose-pyruvate ffji3 3 & U T Embden-
Myerhof ERICX 2B RUMEHP T H % 53, Hexose
monophosphate pathway B 5 LT 2 BHsiEE

R

ha.

6. IREBEERICIN TIRSEHN O RE DTk D
RELVDOEUL(BIFTH 5.

7. BEXD SM i # 8k D glucose R#IZE5
CEMSHITH Y, £D pyruvate ARIDDRERI
IRSZHERE K E ML { T, A pyruvate LITO
aerobic 1 N K EBLNERBHIFENELONS,

AR OER 31958411 A FL1E B AMEEESD
EHE G ERREICROTRE

RO RLOBER S BEY L ARMEES
RBER EEBCFRE OB E LY RL, HecHx
BN TEI R EEASNIEHTIRETHD &
T.
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Physiological Studies on the Metabolic Activities of
Streptomycin-Resistant B. Dysentheriae.

1. The Carbohydrate Metabolism of Streptomycin-
Resistant Sh. flexneri 2a

By
Kiyoshi Kawai

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

The resistance to streptomycin should be demonstrated by some differencies in metabolic
reactions detectable by comparisons made between resistant and susceptible bacteria. This
paper is concerned with the examination of the glucose metabolism of streptomycin-susceptible
and streptomycin-resistant strains of Sh. flexneri 2a.

The resistant strains was obtained by serial transfers in progressive levels of streptomyci-
n. This resistant variant could withstand at least 10,000 7 per ml of streptomycin.

1) The oxidative abilitys of the resistant strains is considerably less on pyruvate among
the components of the citric acid cycle than is that of the susceptible strain.

2) Pyruvic acid, lactic acid, and acetic acid accumulates during the oxidation of
glucose by resistant and susceptible strains. The amount of pyruvic acid produced from
glucose by resistant strain is more than that by susceptible strain. In the rate of consump-
tions of glucose between resistant and susceptible strains there is much less difference.

3) No significant difference between both strains is detected in anaerobic metabolism of
glucose.

4) Resistant strains which has grown on continued subculture by serial transfer in the
medium not containing streptomycin pcssess still these propeities. This culture was also found
to be resistant to at least 10,0007 per ml of streptomycin.

5) It is suggested that streptomycin-resistant and susceptible strains dissimilates glucose
mainly by way of Embden-Myerhof pathway, and also have Warbung-Dickens pathway as
an alternate pathway.

6) Streptomycin-susceptible strain growes more rapidly than streptomycin-resistant strain
in shaking culture.

7) These results suggests that streptomycin-resistant strain is more fermentative in the
mstabolism of glucose than streptomycin-susceptible strain, and a significant difference tet-
ween streptomycin-resistant and streptomycin susceptible strains exists in pyruvate metabolism
and its terminal respiration system.



