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AEEMBRK L 2 HE RS O HFE

® 3 =
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EILAFEEBMAMERE (08 HE %D
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(BAI133 43 A 31 BZE)
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B2 EBHHRUCERSE
IR EREH

B1H MHREE

B2 EEARCREHEOY

®IE & £
{L# kA Paul Ehrlich (1904) o I b4 L
HEBRREBEB T 51K RATE L Frank and
Roehil) (1907) 23% DEAC LT\ HEHL 4 &
45 Trypanosoma %L, TOEREHOKE

LENbCRT sMUERER L OSBRI OIT |

e, TLTEBHERSEEBEODEE L WRE
UREERSBICINT 28502 2 bic, ToEHE
HoMERRCERERC B IckK D, huciET
AREL BB LTV 599,

RAm L ek BEEY ot 1EOERTSH
285, e BEYEIIER OFE R AT O %
B0 TESD L, COEOWMBIXREEL NS
THY, BAEOAEBL XD TZ LW BBROEL
FORFE b ICEHTE DY & {2 HER D
A BELC TRIAL L 5 2 T2HE208BACTbR,
RERoBBEnih It 3,

D REOEARKAHOMSS, bR
BoFEBHERELL T 518 & (Fischll®, von
Janceoll), AHID)

2) FREREMALT 2 B8 O L (Abra-
hami®), Gilson and ParkerM), HA[E15, Merkell®))

3 WERECRTER L ORIYE OEELEK
LOBML TV 5184 (Mac Leod!D, [HI®)

9 FHORBEYMBECRLEL Lk{AD
B4 (Sevagl®, Bellamy and Klimek®), Gale

®
HIW SBAAYRUOBERORE
FAE rpH OFBRURMEY
HEH T vEBRE

ETEIE

GEE I
and Rodwell2D, RE25), Sevag and Rosanoff),
English and Mc Coy2), BH%)

5 BEHLEBLABZRLZRCT3HE& Mac
Leod!D, |L1fH!8), Sevag!®), Rosanoff and Sevagh,
Geiger®), Umbreit?®)

6) TWHETHHEINIBERSEELOKE
BN BBE (Wyssd)

DEORLBEDNEAREIEZ NS, 0
AL TIABEOWEEGOER Y ET 5200ERD
oY, XEFEMOMR, REKOEERCEKC L
OTLELVWEDH DT 2L —BC OBIERIAYE
oL Tw3,

FELECH 22BN TET 7 MO SHk - R
gk - SM WiitEkk - CM Tiltks, R4 OEPREER
oA ECAT TORBANDEABEYNL
ZEOHRXBLOTH B, AEFMEKKNT
H2 BRSO ERRERERYCRT ¢ | v ER
HEAV, RREOYRRSLERZOCERL,
B T EAITYE 2 OBERE Y DA L L TAKR:
ot

H2E RBMHERUERAE

BERZEOKRAE Sh, flexneri D SM K
e Ko SM Tk (200 mg/ee) D 2HAAS.
Zofahd 37°C, 18K R H EEXEHILR LD
D%, FE BF 7 AEOBALABKCKR TS
BRI I X 0 IR R LER
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TR LA, MREF R AWbha g
FIRMRESD 1 Xoofe, R HHkEERc R bl
WK ca 100mg/ecc O SM HBALE, X7 &
by ERE L IR A TR Ly, T ofEini
FEDOMHET 1 /8 decarboxylase DI E O K5
T NnEHAGTHE LR GaledNH) A it ko
7=,

TR ESE - Warburg BRIESt &AL Umbreit
DEED LHOTHERERBYCREA A RE
HABEE LR,

ZEHRBHE : Mikrokjeldahl ¥:38)39) o ko7,

NH; OB : 7Y E=7»XERKRIE CER
HACEILL R BT 5 H34040) & vz,

pyruvate D5 K : Friedemann and Haugen j:43)
[0l

ERMEB ORI - Eo HoS0 TEME LK
% 1/100N NaOH Cifisg L7-,

paper-chromatography®) : pyruvate O [F%EWD,
glycine DR, glycine O SR RHDFIED %
CAEZAD. B 24 No. 50, EBRIAlI
n-butanol (37 ¥ =7 /K1 #), n-butanol +
etanol - 7k (4:1:4)% pyruvate, glycine ik
BR#ic, n-butanol « acetic acidt « 7K (4:1:2) %
glycine ICF 5. HAXFIEIC LT NaOH T,
#F11 ninhydrine RISIC X ©7=,

HIE £ B &
S| BT

¥SHRAKISH, FHEEORE, 7 /B4RT
DEFTFOREBECLOMICHLTLEREE TS
T RFELHDLE, HEBRBEOBE TR LLREL
Fo < JEm: - MikmEke $ B3R, B
lactate « succinate + glycine @ 3B FEDER
#7RL, fumarate - asparate [ §& { B 2D 7EEN
BRbht, BOORESELEE O TOBE4RH
ZHEE L, XBEE - B4 A SEERFLM
L BES N ERCHSZICTEEDO HBRRED D hi
ot b hbiREF 7 AROBE A LU
PREEEOWEC Y VBEREOOEY:, ANiEkd
K47, REED Co-factor RO LHWRILIES:IZH
KAHb0eERL, HRORBICI T OBRELTE
#:0 B B Jfz lactate » succinate + glyeine @ 3 3
YHELERL, TotROBPCED L,

DI RBoOBREEBEYHERKCOFBLE
FEH 1mg M0 1 RBERNER CHE LT

#l
#H1# Sh. flexnerill OBEHRNBE
(11/90 min. )
B B | e
JE mt | SM- | 3k W} | SM-
JE Ik 7 M5
glucose 98.3 | 106.1 5.5 5.9
mannose 96.0 | 101.3 5.2 6.1
galactose 68.9 ] 73.0 6.1 6.4
maltose 17.8 | 19.9 2.6 3.3
dextrine 71.9 | 77.4 3.2 3.4
citrate 12.4 | 13.0 5.8 5.8
acetate 58.1| 59.2 5.8 6.0
lactate 223.2 | 240.4 | 229.3 | 248.2
pyruvate 126.4 | 139.8 9.1 7.4
succinate 198.7 | 209.1 | 175.5 | 188.6
malonate 11.4 | 12.6 1.8 2.2
malate 189.6 | 198.0 4.5 4.8
fumarate 116.8 | 124.7 | 11.4| 126
a-ketoglutarate | 34.8 | 37.0 1.5 1.6
glutamate 33.2! 36.1 6.3 71
asparate 79.7| 90.2 | 14.1] 14.7
glycine 26.3| 29.0| 43.5| 52.1
alanine 45.4 | 46.8 8.7 8.8
Endog. Resp. 10.0 | 10.8 8.3 8.5

Lt ML 2 FCRT i { lactateesuccinatesglycine

- 3R b iCTifE bR MR B OB M ED O,

5F 7 AHOEE L b BRCAN \ EREEGE L
L BRI BT EOERSERI I NG,

# 2% Sh flexneri I ORBEFHTHMERR
(Og-uptake : p1/60 min. /mgN)

3 WM M| SM-mhHEK
lactate 65.0 89.3
succinate 42.4 57.4
glycine 17.6 25.3
Endog. Resp. 3.7 3.8

w2 HERARCHAYEDORE
EF O BICid 2 OMERMESHBLEWL DS
Vs, EaOHEFEAEWHTIC LRI IRIE
HOSHRBERC Y ORABERSESE LT 55
BEEEOHERAIA T © L AR T ERRLE
OESELSERALTWBNTH S, © OBHEERKR
H40bDnAWbN, KCN o & Wik uEs
& Streptomycin, Chloromycetin 2 @ HAEMHIC
BrEC ORBIANRSNS, EH$ KON - NaNg
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NaF « CuSO4¢ » AgNO3 RU* 8SM - CM WL O
Bk B R B X % lactate » succinate » glycine
SEHFCRETHELLERN L T A e, SM:
oM R i fhDBREFICE W CIIFEE FRIcE £k
{EIEOREFRERUBEAY R L,

FIR HENRCREWHORE

DWW TIRBEHCHIR Tl Ly, ARVt
FeS0O4 » TH0, MgSO4 « 7TH20, MnClz - 4H20 0 3
HrRuEHBRCHT 2ERYRLE, TORKR
SM Tits, FEMHMERERORERCIIEIGED bR

WeE SBAAvoORE
(Oz2-uptake : 41/90min. )

B F £ &)

lactate |succinate glycine

YRR

Sod. cyanide| 103 M | 25.5 14.0 (+20.1
P 10-2M | 61.4 59.3 0

Sod. azide 103 M | 40.8 69.8 8.7
Sod. fluoride | 10-2 M 6.7 20.6 6.4
Silver nitrate] 10-3M | 20.2 21.3 771
Cupric sulfate] 10-3 M | 31.0 21.9 83.2

Streptomycin | 103 M |+17.2 |+17.5 9.3
” 103M | (0 |(+5.4)| @D
Chloremycetiny 10-3 M 8.1 6.7 7.3
” 103 M | (2.0) | (6.3) | (6.1
() : SM-Titfsrs,

SHMENLF F 7o — L RBMROBEER L IR
BHKCK®M) « NaN3#) |3 lactate « succinate i >
THEOMERY AT XE glycine K3t L Cit%
FEEHBHLNV. X Stumpf and Greend® 1T
XY 75y ZEROEERD L BHI N5 CuSOy -
Ag NO3 i1 lactate R BED T L C glycine i
BEOREXEZ TW5, COEEOMEEHRD A
X 2R3 2R GRTH B 5 A lactate « succinate
HCHBERBF 7 AHOBA LRIV ERIEADS
NTeBF | Jo—LRiCB+ 5E{LEEE, glycine
LXBERADND T Sy BED VEMARLTW
53pDLRETWATHAD, ¥ NaF ififhicxL
THAELWBEYRES R D, XK SM 3
B ETO E4 R L, MHHEMLER TR
lactate « succinate I %§ LS4 {RAEMICE < ikt
L, SM it Cii s & B, X glycine TD
EH e E AT TRIBEEEL TS, RLE
DELENTH YL SM B{EENCEHTWS
AREOATIC &Y BEGELRVWBRRLZS. —H
CM DY BRI kO ST IC sty T2 ORALH
EEARZD LIS M EOHEIED ThE WK
THh, Prdon3NLHBLBE R OM BE
BramieBLihvub ook s,

W3IW SBA AV RUBHROBE

ZEEE A £ > o #iBe T B i 5 £ 5D

lactate succinate glycine
&R m 243.2 157.0 39.6
Fet+ 267.0 179.3 45.6
Mg++ 261.3 166.2 45.5
Mnt+ 256.3 169.8 73.8

ffind Endog. Resp. THEEL L.

AT T 3 FBA A & PREEER
%7 L, lactate » succinate T 3t WWCIZISF 7 AH
DIFAE Fett OEEERARD ML, lactate T
{3 Fet+«Mg++-Mnt+ OIETCHOLBBEF T A1
I ORBIEDFHVWETH 5. X glycine Th*T
L 3 &R A 4 Y OFFIIZEERARD L NS BRI
Mn*+ p86HBOERBERLRTC LXEHEh 5.,
RICAHBE#RE Y 0°C T1EREEKCHLT

FERRTVEOREERR L TR, itk - W
HEEOZERC L TLRLNT, EE5FECRTM
¢ lactate » succinate {TFI25F DIEHEETEEKL,
ChOBIEEEHOTEERX BB RATH L O
EOEL DTV BRTHS, chbicgRA4Y,
FERABSERMTAC Lok Y TOBEL AL

¥5% JITOEE (Og-uptake : z1/90 min. )

lactate | succinate | glycine
¥k & M 235.5 149.5 35.5
& i 176.7 109.8 32.2
+ EHT AV 174.9 109.9 35.1
+Fet+ 194.3 120.7 36.0
+Mg++ 177.1 110.0 33.8
+Mn*+ 175.9 114.6 70.6

725% Fer+ 0k D HISEDOREBEEOFERIE L 1%
LA FEND OHRIBH TH WK TH S, &
L glycine DIFATRE ZOLFESFELNIT, Mbk
CER LA Mnt+ Itk D AEROBEE 9250
FEWE R0 E WX Mo+t X glyeine
Bt ROBHELEEER LS,
W48 pH DFERURHEY
M/25 BBtk v pH % 4.5~8.3 & %,
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B XD lactate - succinate + glycine 3 &KH i
THRANBRLOBEL LI, TORBEKE
FBO—Bic R 2 RERLY KR L, X glycine
EoWTrk NHs AR FRICER L 6 FICR
U STt - JEMMEm B bR 2 b Be 4 AR BRAR 218
#=. H1% lactate » succinate « glycine 3ZEH &

F6x pH OYE (1209H)

pH | Og-uptake [COz-output, NHj

4.5 270.4 ul 0pl nl
lactate 7.2 309.5 0

8.3 280.0 0

4.5 141.3 0
succinate | 7.2 175.5 0

8.3 171.7 0

4.5 27.6 14.3 0
glycine 7.2 117.0 0 31.6

8.3 104.5 0 50.7

fcopt, pH R7.281kICH 545, BB < &
succinate B¢ {LILFMMIETF 50700 U fliciis
BHESINRL WHETH D lactate 2B P00
YRR L A EHOERET L Rb TSR
E: pH BA R OLOOBTH S, X glycineic By
LTtk CEBAC B RSB NS —H IR 2
#EDOERHSEDON, Foh )RMTR pH 7.20
BEr KER LTS NHy ERESHEDOS S
LML TWw5z & i Gale bick v [KRICHA
INTWBED —H 7 ¥ /B O SREENE
pH XEHBEC Y hRam, BbpEXR7 v

7 Y MR TSR EDOB ST L/ auE D,

EOBE CRREC Y D7 I JBSRIEDD
R AL ERERLTW5 50 LB L. AL
oA FUTCECAIGN TS lysine-arginine-
ornithine « glutamic acid : histidine < tyrosine
67 EENREERL AR T IOREHTH
%55, m< pH OECE VELMEY /LB
REOTEROBE,IEH LN TS LIXRKD
HOHMELEL B, i succinate « lactate DIE L

o0 pH BT C02 BAERADL LMD,

RICHREEE M/1000 0 lactate = glycine &0
F W21057 ~2M05 B F B ORD b g { 7n B3EHK

BAGER, BREA L O LiEL§iE TWL Friedemann-

Haugen HEiIC X DERL, That pyruvate TH 5D
Z L ORELICEHBEOERBORELE 2 HTHN

#

#-1< paperchromatography € X b ffofk, %0
RES T RIRTINS lactate 13JETREE - MRS

HT1H KRUPEHRORBRK
(1) lactate :
CH3 « CH(OH) « COOH + % 02—
CHj3 » CO » COOH +H320

Oz-uptake (©1)
HRE | ERiE | ERE | Z%E

ER R 336 336 4.4 4.2
SM T # B 336 309 4.4 4.1

pyruvate(mg)

(2) succinate :

CHg » COOH CH - COOH
+ =)l + Hg0
CH2 - COOH CH - COOH

(3) glycine :
CH3 « NH3 » COOH + 4 02-CH + COOH + NH3

Oz-uptake(nl) NH3 (ul)
Bl | ERM | 2RE | ERE

EN 336 258 672 98.4
SM it # 336 244 672 90.6

Bl b B RERE, pyruvate kR ) R
OHRECTRE—ELILZRRBCELSCHELT
LE>CLuHbD, X Edsont) - (hF) LORR
S HERICTT S B« LB R L ELET 5 L 2D
RTWADT, ZDLBCOXEREOKRHLCLFD
LRBEDLNTRHE O R oA ERc
D lactate 75 pyruvate X (D one-step DAHDK
#MHfThhbz LR L.

succinate W CREELTEREL AT L
Bleh ot hiiBb { —# succinate B{LBER DML
fumarate 2 BR{LRIGHHEATWSEDLED,

Bi#ic glycine it Cit (3) ROBEHEE
RIRAEDOK /22 /e b, i d paperchromatography
T glycine O B % L TT okl L ECTHHFE
M LT glyoxylic acid D & RANLE LEHR
L, REBHRMECE R h0tkeds NHy OFROHE
HELAHBNBC LYY, Ratner KX Green H#
PEOBHBCRE Lch DR, Janke O LL
DEMICHIED W (Ps. fluorescens, Bac. my-
coides, Bac. vulgare, Bac. coli) TEHbhED
O x ARARHBRC XoTh glycine 2 @ R
gy, BILMIRT § J KSR 5 RS
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h3,
"H5M P& VRS

DRI AFRFE Sh, flexneri L DEHE
BIEME X 5 EAMIRMIE thiC glycine oxidase
OEXTHZ LRELLAT, HEERT T RAEOES
CRESNENDRZ 2T, COKRICE B L Gale
HR7 I/ BRREEERRCAV O RBOMmO
BABERHC LR FIBINS 7 ¥ } v ¥Rk
b, o7 BT R CEARE
BESYRLUTHE. MEHEROARERLL.

¥07 3 JBREXOMOER 6 it oF L0
ENBRBYKILE Gmg w.w.) REP €} vEE
B (0mg dw.) LTRIELESRL Lz, Thic

8% Sh. flexnerillD7 & } v EiiR (M
DEEP (Oz-uptake : #1/60 min. )

7 e b v ERE
(5mgw.w.) | (10 mgd. w.)
glucose 91.4 0
pyruvate 115.2 0
lactate 182.5 65.3
succinate 138.0 52.5
fumarate 87.9 0
malonate 10.8 0
glutamate 23.7 0
asparate 59.5 5.2
glycine 27.4 27.1
alanine 43.2 0
cystine 1.9 0
Valine 5.5 0
leucine 4.1 0
isoleucine 5.0 0
phenylalanine 8.9 0
arginine 8.6 0
histidine 4.6 0
tyrosine 4.2 0
Endog. Resp. 9.2 3.3

LB TEOT L Bk Eic T Bhc B (i
Bdhivan, 73 BOEENEAEERMEC X
DRER I W FIROZENS 5B TH Y R OR
REBEOL CEOBILEOEDOKE SORERR
HTHY, 7t YEBRECHE W TIRLEHNS

BIWOT I JBOHID -, glycine YD T 2
JBETIE asparate [T HED THEIOBEMELRD
Wk BET, Wi PCHRERBEORELELD
NEDCHBA 4> - Yeast-extracts (10%, 14

MR 2RNT 35S ERARBEHGRE
B lactate » succinate » glycine -3 EHLLSh1C ik
B BD oY, BARAOENBOREL S
A b, MHEOWE, BRERROBRBELLY
CRROMTCH LTI bR VR TE DL,

R L L bk succinate X} -+ % malonate
DOHEREF 7 AHOBAKEECRRON TR
R LT TR D 2 %A 0 SIEIRT
Z ORISR B @ L OBFREHR U ANEKRCH
THHOMBRXEBREL Ca, ETKRIEEZAV
succinate EB{LIC T % malonate O HE A Bizhs
HIFoMmL LREEERRFELN LDl B
B X HRHTRE CRBOACEE R ED DA
I T b MR IR & B M A% succinate I35
malonate L EfE Hic@lbhoBELEL TS

BIR onIEcflicRETvavED

wE
| kw | i | 7% 5
succinate 198.7ul 1 175.5ul | 52.5ul
+10-3M. malon. | 197.0 | 17.7 1 4.3

LAERI A, BelkoREEEYEEE LDL
7 bV R AT R EALIRICEB I D
CrXY, BECREINTHWHEES LOKBH-
B R &, Gerhaardt 567 D Achromobacter
sp. (UH3) L YA TCHIROBF 7 A/ S, LT
ZOFHE Sh, flexneri LD succinate EE{LEER
e+ % malonate FENHRREEACHEERL
THOBBANELIEELH 0B,

BaE E ®

Pl mL 2 MG F 7 AT o v Wi AE
VISR Sh, flexneri W %\ TG bBEFEIC
X B sl M % i LRI O SM it bk 2
it R O B AR AR A B LB Lz,

TR L b fE st R i (L lactate - succinate -
glycine 3B LB REAHLCED, cOMFREY
BARLEEORT 2 ah 58 B LEREM
h PEEEMBED | RHECHERC O FHB L
2 GE2#R), SEHL IR REE BN
HEDHN, WEEOFREICE L TN
E30L, B4R RITFIMENT) e,
EHC X QBRI T 5 #{E10002) SHRE
KO —HLEBRERBONRTET, E5okrT
AWOFHEM & M GHERRTIRBIL, SM itk
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BTRERI Vb ThcBERETrEbbN, &
REA| - HH - KHOMWB L ZOMEFL Rt
SECCHRIN LB d» o Il U T i R
Wik, Kb D3 EEOEEE KL SM T
HHETRENULTESEEL 0, RLCERATHELR
HoALIATWARWLA R C O TMEREER OWHE
BELERINTITE, Thby@ERT Az 2ICE
h—H LB ogFRPcE T Lt hb

th

B

HEOEHRYRH LV, Wil O 3 Biieg
ORWERAER - REYH - B4 4 ¥ - Fir -
pH B L 3 PR YT CRBEYLEL CTOBET
RAEOHEELXZRBH LT, BEAKOENE
L/ fELTE: L L BRIEILE LTEDL
NBLDL#ER LR,

REBBIBROBRE B TR L TR L O
ROBEMLEI0RIC R L iz, lactate it TR

®10F  Sh flexneri I X bR EER
lactate succinate glycine

W O F B B ® B w ® B B 3
nig (50°C, 1043) % E ® & S % E
& L — 25% — 25% *
opt pH 7.2 7.2 7.2
ﬁ E 4 * v Fe++>Mg++>Mn++ Fe++>Mn++>Mg++ Mn++>Fe++zMg
KCN » NaN3 ik & :A -1 +
NaF + + =+
AgNO;3 « CuSOyq - 20% - 20% — 80%
SM + 17% + 17% &+
cM + + +
Frtsuau—un C + 30% + 4% =+

4—2 + W& + + + 22%
R H E Y pyruvate (fumarate) glyoxylic acid

10,000 r. p. m. 100 100 100

15,000 r. p. m. 61.4 50.3 78.0

20,000 r. p. m. 38.0 34.3 48.2

40, 0001‘. p. . 4.8 7.6 24.1

RO BEHA CASNALT® FF Ja—4
%%@ D pyruvate ([ 5 B LB L, KT
Edsont® « |8 bLaiBMEBETII Y v k%
D pyruvete ik acetate % Il S 5 EBE{LEEE%L
ZELUTEBLXBO TV, BELEREF IR
H S;r IR TR F P e —L it RB & o
LisLAT7 7 ey Rich#tT 5 e BhHvsiEkike
iz i aLEE & {LBE A R FEESD Lesd, AMKT
L WarburgdD, Warburg RO Negelein®®) & (C
I0F P 7u—s2RABEROBEERME LTAILR
# KON, FU ¢ Clifton BOE S
phosphorylation DHEEHENE THB2 LI E
BMRY DGR ICIHE® T52Thbh5 NaNg
PREWEESRERAYOREYZT IR LEF T
AETRELVWHEORGN LT J v REERE L
AR5 AgNOs - CuSOM0) T4 h HELZIT,

ﬁ%ﬁﬁ%?ﬁ LCik pyruvate i & & (LR

oxidative

B — B L o ERMECAR LBRNBRR N
NS BB BRBF 7T 2ROBALRYT}
7 a0 —ARBRO R T DB 4 {REIEEU
OMEYAERET 0L Ebh, 7V ERIC
{RHERCEI S L X N 5 Yeast-extracts I X D&<
B8 s, cytochrome C 1T L B{E4ERNER, Bk
BEFNLHEEXT2HR0OBSBNB L LLICHE
2T DR RIEL L, MEIIC X > THBEHOTE
B TR Ricc L RERTE - o AREs BT
T RE LR Y RABIL S by, B EC X
DERFEERLEWEEELORBEE dondE
BCIRVHSENT S » &I/ 4 & ¥ Bih Fer+ °H
10% DO FELEENE LB iuad & b o hHERFO
FacRET b LEL B8, ThbRRRER
BA ORFERAOTHESS, X SM-CM L
YWHORE R CM iZRhnishofk 48 SM I
17% O RAEERA ED b, -SM tERBcReR
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EEORLRALOKA X D, Unbreit®¥d b
£5 T.C. A, cycle L2® SM /B b MDR
PERERL TV 300 ARvA, chodyid
STHBEFLFANRE D HRBTHEL Ok, HP L
P YT X 2 Ch lactate RV BE(LIERE T3
7 VERESNBLN, cNCRWTORE LT
MEERREABRET L e ™ o B B isE
OBAOINE RBorimlE X VRO B o Nk
4 {(EXRBONT 2 BRRMBBE AT S
ERR:REOLE 4 (IBMETE 52 Bbhs,

TCAcycle DAY R~k LTERINRTWL?
suecinate EE{LEREERIL succinate B AT L T
fumarate IC 3 BRI KERER S, WS LA KkELE
T 58tHRe X VRV IEBHEBRCAHINT
WAER, WOhOBA ZORKERER LB
KREABFELRALTWE02 LT, FORKS
YHRECHRORBERER 4« 22 HELTW30TC
OSSO THBAETYH succinate Be{LEE
ERE L THBLRBCEIN TV 5, flcstn
TREBHABRCHIFRD BEHBNTED,
ERTERILEFHC X ) EMRE BESsgEL T
BLETOIBHBS X D succinate BE{LEERLRHMED
NTEY, TOLERSCRBDTELLIEH X
RTWENE IR THEHR, BEEOBARELIOD
EBP Y Db & FEYE O succinate B {LBEE
BRLA, ChiEBICER LW 2R #E
B3 (10,000rpm) BT VK LFOBER
BRI T L 20,000 rpm CHI50% D FELEE
b, 40,000rpm CILF Y BHMLAEOSTTS
T (BUFE kb, BAEEHRD LEDCIHE
BUBNOAKBIHHEREL, ThEfia L sue-
cinate BB R RAMEAXREE L W5 3 D L E
2bhs,

succinate Bt [LBERRNDOF } o —~LFR 2 DR
KRB LTl oML B {55 4 Keilin and
Hartree8), Slater®), Neufeld £8)ic k b BIFEA %E
BOENTEBN, Flru—sFyi@sbo Lidihs
BERTARHE succinate BLEBEERICN T ILEEER,
Yeast-extracts I X b {4 X 1L, cytochrome C
CIVREINZZEDEL Y LOBLBRICRTT
t7o—sgr@pcEERBEEEYAT SO
EHIhD, BREALCHT 24EA A 0RO
BEDS 0 EAIKLTY, FIE TR,
FIEERICIAT L BB A & ¥ 4 oh Fet+ ICH
ERRBE RO LN BBER VL LW X 2 OHR

2L Lk, oB R —RCBhBRERE
L INARBRICHTE BBV FEEEECHE T
SR FRE LD BN 5 i b EEROBEE
FOAOERZERT 5L 0TEI0LANR, ¥
C ORBEMIRERN R 07 DT H < EHRED
B 7 ai—f% succinate B {L#E HRIHED <
fumarate X534 DLB5,

DEoFEReMZ THRIEEEZ O WD
malonate JHEDREFE ChH o 7=, A+ malonate 1T
succinate X BIEFUCHAI L succinate ER{LEEEICIT
BB RR U BAEREE A EI T L.
X 1 succinate BRLXIAET 50 ChH h, BECR
ABRCOB BRI LT W8V (oxalacetate
decarboxylase HIEE I 2)8N8) B DBRESE
DEENF UL succinate B{BEEZRMSBEFHEL T
BEAEINTWS, A LELRICET T RE Sy
TRLNL L, RHECRTLKREERLOEBES
CiEARCORENEDH LS HIFR) B
Higic LTHD T olELAELRAC & X D EHE
FREOFBEYERT 5T LI HRT, #Hikigia
BAEEE LDEERELTT & b v B YAEY,
N TEBR AT O MEE malonate FLE XA
LBk, BELRKEGES ) T AKROEELE
BB R GE H 5%, Achromobacter sp. (UHz)6D
W TOREL B HHFEILEEEBED malo-
nate JEHBEICER AR, % "% Pseudomonas
aeruginosa8®), Pseudomonas fluorescens%), EE%SD)
b5 bz malonate decarboxylase & 3D
malonate 4} #E ¥ RICEET 3 L BTV 5, B
TEEOIBAIL malonate FEINC X oTh RKET
A5 N¥, X malonate decarboxylase A% SM T X
VIEEYZF B L L h, SM RBEMLTRRICH
CHHCERERES TR 7 2 b ¥ R X b ik
FEBEYE 2, BatERED RERC T YK
malonate [RE HRHOHND T 2% L D, malonate
DRFFEO TELTRE S HRRSREIC SO TIhE
2E succinate EE/LEBERRODELAT 5 I 3E malonate
HEEEEREOHN A T CRIEE R LT 5%
ZOFBEMEIGRCBRICEX 5.

Bi#ic glycine BBILBEFRICHWCTH 5 0%, &
¥t Dakin®), Bach® X b glycine /6 NHs-
glyoxylic acid - R EE 2 OGMHBRFE IR, IF
Isotope DHAL L O Olsen B (3 CB L,
R Ratner 5% X N6 ZHWToORERILIHZD
R#towpas KoPbhicaho v b5, Mdic
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DWTHL Janke®® 513 Ps. fluorescens,
mycoides, Bac. coli, Bae. vulgare DX AREE1L
MRLREL T2, SVHME Sh flexneri
T HAT glycine kB4 HIREHE & L C el
LBLOT, TOBREYBRIELTCREDOTH DM
lactate + succinate DEFA 2R Y KON = NaN3 %
F P u—2 R MEH, R NaF o xoTh4 M
FEE®ZFA\C L3 Ratner, Nocito KX Greensd)
bt & Y ISMEEIROBR L il x e Bt 2 [T
BRThas RKZ7o5evRMERLBaN3
AgNO3 - CuSOs It U T REFEDOHEA 2, X
Yeast-extracts ODEEME D AT Ratner OB
REART o ¢ v ZERCBT 5L 0L Boh, B
REXPEOTHDOZR S FAD T 55 & Bb
ha, Ik oTL HENEETH Y BB
A ¥ghth Mot T X BBELIRIEERSED bR
R ERBERRIFORKDOS 25 RCH DL A
5.

PH DIE#:IERIL lactate « succinate [CH L, Hidg
/N DBEC opt, pH 127.2Hji%1C % b, Ratner
0)&_;5 W B L EECBLEOBETARL
B~ s e ol i RBEEOBRAES DN, X
TrohYUTRIR7 3 /P EBRC R b h i,
Gale B 137 ¥ JBERBICThERZ T H
JERETRIRET 2 /BETE L, BiERiciRi
KEEDE D L BT3B,

RBEBTLLEEROBRMCIINREREL 2
PESIC—B L s D7 h, {5 (Ps, fluore-
scens * Bac, mycoides « Bac, vulgare « Bac, coli)
R EHRAREED @ glycine ER{LEBYREBRAR R X
b glycine AEEILROIET L VEA % = NHs 3%
i glyoxylie acid 2R AND T 2 HBdb iz,

P Lot JRHE Sh, flexneri I X Hihl LG
7o 3 B ALBE SR DM Y: 2 OBAfRIC A D \ REETRDH:
Kok e ng, SEoBE X o TREkNL O
REDBNRBECEY D O ThHAREER L o 50
A OBFREEZOATLTOMHEOBLEDHD
K& S HPSERRR VWO CHEEROREYEILS
BEEOEAXBERLT HDT 2+ v EREXH

Bae.

&

£l

WTZ ) B O R B DRI BT it
HBEDS - h b EHicy CRF 0B L ED
nishot,

WS & W

AT 7 2o WTABER A E sh.
flexneri LA FHVT, &RIBBRAER & 5 RmRA
HERT? € } vEREYECERL, 20 su
TRk & e bk & % B EROES DM, B
FENERCE AR ML TRORYEL,

1) SRIVEREIC L D Sh flexneri DR E-
INTE T ) vy EBREBERLSE T HERARK
PHMLER, X7 b v EREC T oo 38
BRFBLN, ComMBIEROERIZS {FE~D
L DTH ok,

2) 8h, flexneri > SM TRk, IFemksER]
ohh 3 BB ROEIR D EZRRD B i ho
HLERE L mg MY ORISR Rtk
{ENCEROZEYED,

3) FAHOIE - 2~ IBAERIERALN
- EiEER, SESEoThe & R
TEEREALR.

O 7Yy vBEEBERCEEE - BEomET
LM LTl ngs, AE-chiti LBk
DL ND LA LEREILF | 7 o~ A RMHEE
e {BELZIT, L&t pE E
BAEL, BIUWRT S /el b7 ivynbyy
AR VBBERT A I vBERR ST L REAL
. :
5 TanJBRNTI7orBREESRKEE TR
ALBEBHLNY, P b vHiBEE - SERECRT
BAKEDC kL AREERkcERT 5Tk
PRECLE,

AmXOEBREOEMUE 2SRRI TRRL
fe.

RET 5N 0 EES ML RO LR LRI
FROBEXRTZL L b, HAREEAEER
BoHEARNMCLILELE L LFARETH
bET,
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Studies on the Metabolism of Bacteria by Cell-free Extract

Report 3. On Bacillus Dysenteriae
By
Hajimu Kitanaka

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

Following up the previous experiments, with the use of extracts and acetone powder pre-
pared from several strains of B. dysenteriae such as SM.resistant strain and SM-susceptible
strain of Sh. flexneri II, this study has been conducted in order to consider some aspects of
their metabolism. The results are as follows:

1. It has been possible to obtain cell-free extracts from Sh. flexneri II by grinding with
emery powder, the extracts containing oxidases of lactate, succinate, and glycine; and also
the same three oxidases have been obtained from the acetone-powder prepared from Sh. flex-
neri II. Moreover, the characteristics of those oxidases obtained by the above two methods
are exactly the same.

2. No marked difference can be observed in the properties of these three oxidases con-
tained in extract from SM-resistant strain or in those from SM-susceptible strain, of Sh. flex-
neri II, but there is a quantitative difference in oxygen uptake: namely, in SM-resistant
strain oxygen uptake on three substrates per hour per mg of N is greater than the same in
the case of SM-susceptible strain.

3. It has been confirmed that the properties of three oxidases of this bacillus, namely,
oxidases of lactate, succinate, and glycine, are quite similar to the properties of those oxi-
dases found in animals, plants, and bacteria.

4. Glycine oxidase has been extractable only from animal tissues and from and from a
few kinds of bacteria, and the one that has been extracted from this bacillus possesses some-
what similar properties as those of animal tissues and other bacteria in that it is not affected
by inhibitory agents of the cytochrome system and possesses a relatively narrow pH range of
activity. It has beer proven that glycine oxidase prepared from Sh. flexneri II is a flavop-
rotein which produces glyoxylic acid and NH3 by oxidative deamination of glycine.

5. Inhibitory action of malonate can not at all be seen on succinoxidase in resting cells
of Sh. flexneri II, while this inhibitory action is observable in the case of the acetone pow-
der and cell-free extracts of Sh. flexneri II. This phenomena seem to be possibly brought
about by permeability of the cell membrane.




