576.8.095.3

2EMBEORBBIRITIIBEERIZHR T

%
FE ® O

i

® 7 3 M H £ H

FILAZE2SHEYEHE (6% e HE)

LRLE S

Rk 2 E 2 wEhens (e ) 52

m E

£ A

(PR32 53 A 25 B XM

B

mj

#
F1E ERMHRUCERFB®
W2E EBRRE
|1 SEEECMT 3R T
1) BEHE
2) RQ
H2H PPRICRIETHERNOBECH
W

il

.

Re B HER2EE LSBT LORBER
REFORBRCHCEL2 L BB RED
Hi, REAFOHEEEAC X 5REHDOR
PRABRICLOTREILSKREINDTHS
3ERBEHRINS,

BEE e 2 BB o MEERIR TR,
HLXOHEINHOBEIHESRDON S,

BEHfERch TR, KBtz y—A X
Bic Bt C Winslow and Kohen (1918 b)Y,
KIEH & RFIE BT Stickelbroch (1929)2,
¥ (1935)9, Frederich and Levine (1947)%,
KBHE & % % E gl T Gundel and Kliewe
(1932)%, Isabolinski and Sobolewa (1934)%,
KBi#, %%ERE & Leishmania donovani T
BTN 19417, mo s —A RIH & RRK
Bk ¢ Gundel (1927)9, =w ¥ —A A F
X F7 2B Bt € Iwanovies(1931)%), Wynne
and Williams (1945)!0, x4 —A 2 &
LB S S R O B R A BE T Whiti and

1) HEMEEROBERHBCKIET
73
2) BEHEHFINaN3s % Wi & RQ
CRIETHE
38 BERUBRE

® oW
g

Hill (1949)'V, F/RE & LEEEE, KBHE,
HEHERE R AL (19509, HER
RUOHEE L FI7 Y PERELT Besta and
Kuhn (1934) '3, Weighman and Holzl
(1940)'9, Thompson(1946)19, FH1l1(1951)19),
WH QS EORENR S B,
KCHIVER AT Speakman and Phil-
lips (1920)'® L& E i<, MBIk
Bt s Bk b 6% RE L7, Holman
and Meekison (1926)!® REHEHRE X S
HEERD L A A V., BETRARLE
BRWIRRE I 54 & BEHECRET#R S
HA»R L, X Burrows (1942)20 4 f& 4
ORE L ORRYBHL, BABRC
RT3 RERE OW ORI MoEMED
FECIVEMLTIEERRTWS, Ko
Lipman and Teakle (1925)20% 7 o0 v T kX
TSy 75— GRx, RERHE
e ChE < & v ERENERIEETCETS
HEnbs5, YEREOHL Y RE31EE
fERIBE T 2 BERERLD WO TRRKRIBHE,



1054

oy —3 2, BCHHREYH-R#c
RO HEFRLERT s, E5FH
h 2 LTHFRORERFORFTR LS ER
BB o THIHRET S,

F1E XBHHRUERRA®

BEE: BERHFOKBN (communis),
oy —A Rl GEHEHRE, REHER
WO @R PR e 37°C 18RS #
L, £HE LiH% M/50 BEER (pH 7.2,
0.85% &Em) T2 EELEML, FEREK
CiFEIRRBERS oy —A 2EREE
10mg, BERIECHHRE L LB 30mg
DREDIOEHASLE L L,

HH : glucose, pyruvate, acetate, formate
FHWKKEBE Vo M58 1/50 M
BRI CHERL, B OL D1 NaOH
T pH ODBEZTOL,

FEHEH : KCN103M, NaN; 10-2M, DXNP
10°M i R AR K THEE LAWK,
WER Ol % 11k Warburg ¥ E 3% W,
Umbrert?® OFRE - WHlE LR, BIbHaE]
2B 2cc, EH 0.25¢c, FHEHR]|0.25cc %
v, 28538.0cc &k 5 ABWKTHE
LTEERLE BREHEROHECEL TR
W endogenous respiration Z{FEL, =
ERET N RE R RE] & LT,

B € R B 37.5° C, #5E MR 605, pH
7.2, =/ A= —HrEZFAHEILER, &
SFRIBOE D K EIRE A 5 X PR B L HE L iz,
MERABC I VT Y v e hEHEHRAL T
—Er L, BEERICRTIERBRIC I 2ER
REZB Kico L b,

H2HE RB K

B1E AEEHCHT BRI EET
1) EEFEH: HHEIC glucose, pyruvate,
acetate, formate FFHVWEH EHELXHEL,
BEOMEEAYBR L, TORMIIHEL
RieRTEITHS.

m R 3 X

Cls A
a.ly%:/;m’é/zz‘:‘

LREO2EFRLLELD {S&ﬁﬁﬁﬁm 2
BERERLEbO

HHee glucose, pyruvate, acétate, formate.
&4 0.25 ml #&E M/300
BB EHE 0.75 ml #Mi 4@ 3.0ml 235

T R Ct At 10 mg
EH:2.0 ml alj aup 30 mg

\37.5°C, 1 hr., pH 7.2

— ] SERBOBESCNTIBEENER (L)
N SERAENCERIeBEeRt 5/
FHEE (uD)

® 1K
@ Cgal

#0r  glucose(pH 7.2)
170
160+
1501
140+
130
120

pyruvate(pH 7.2)

5

17 acetate formate(pH 7.2)

@DC & al OSBRI T, £HE glucose,
pyruvate TIX Ci &k Xall % H I fEAS R
EEE, SENAoBRFEHERYHEML T
BA X D28~20 4l OB A R LA, il
r—F Ok LEROBELRRLRBEER,
HEOERBAERDO R hof, EH
acetate, formate TRERMHER LRI
REHEOEIARDLNIHE DR,
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@A LaDHARICHTHIE A HIE L AR
EEERT S, EH glucose OFEOHRE
EHEBEELE A R ah X AR AR
BRBET, SHEEBOBEHERYHEML
EEAIVH R OBmMERL, £E
pyruvate, acetate, foramate TIL R % <&

® Alral
glucose(pH 7.2)

pyruvate(pH 7.2)

80|
170,
160
150} .
140
139
120
19
100 "
0
80,
0
60
50
40
3
20
10

g

Li
180
L acetate

: formate (pH 7.2)
(6ot (pH 7.2)

130

E® Clrau
pyruvate(pH 7.2)

1055

180 acetate formate(pH 7.2)
170 (pH 7.2)

160}

150

140

130

1?20

no

]

@ Alau.

glucose(pH 7.2) pyruvate(pH 7.2)

a
1Y
=R

D
B
>

ot acetate(pH 7.2) formate(pH 7.2)

50
40 % bl
M

HRA Bk,

@C 2 au OHARICH TR, HEH glucose
DFEDHACl k¥ aw % B/ AR
BEE, BEMMOBREHERYEMLE
BHEIOVRBu OEMERLE EE
pyruvate TI3EE BHEHBERTE2ET L acetate,
formate TRERE TERL, SEHEDIE
ELHREERC/EAI e E0ER
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BAERDB RO

@A L an DBV L CHATEZ L HAKD
EEERL, A RkCam BB C/ERIE
BER, SREBOBRFRHERYMEM L
BEIVH 20 OMAERL R,

* R

HEEEHDO R 5 EAB3H O DT, glucose
PHEHELL Warburg OE EHEIC XD RQ
2 Bl 5E T % L BB§IC pyruvate, acetoin ©
FE B %} 42 Freedman - Haugen?® I X ic
Westerfeld?® © 7 i §8 W72 . TDBR

2) RQ: O~ HEOERICHT, #HE HRAB1EBCRTEITH S,
gluicose DEENBE I AEF L o HE X
® 1 £
O2-uptake (uM) i CQz-evolute (M) RQ acetoin-produced ’
C 3.6 2.6 0.7 +
al 2.5 1.1 0.4 -
C-al 7.4 6.5 0.9 H
Og-uptake (uM) ’ COz-evolute (uM) RQ acetoin-produced
A 3.7 2.0 0.5 +
al 2.8 1.2 0.4 —
A-al 7.5 ' 6.1 0.8 -
O2-uptake (uM) , COz-evolute (uM) RQ acetoin-produced
C 3.8 2.4 0.6 +
au 3.0 3.0 1.0 M
C-au 8.4 6.6 0.8 +
O2-uptake (uM) COg-evolute (uM) RQ acetoin-produced
A 3.5 2.2 0.6 +
au 2.7 2.7 1.1 H
A-au 7.9 7.8 1.0 Ht
............... ; C.A 10mg
ki3 2.0 ml (7Emi al, au 30 mg)
b/ TSP PP 0.25 ml (glucose #¥EF M /300)
HEEBH  0.75ml xMi2® 3.0ml 275,

37.5°C, 1 hr. pH 7.2.

Clrallcitds RQIL&HHBOBAK
L, BHYERCERIR B LD
FEBBLR, acetoin O 4K b FEEOMHER]
RBDORRK, 7RI pyravate DL RRFTR
DEFLIFDL N DTk,

A & al I T RQ, acetoin R OF pyruvate
DERIH T, MIEDEHE & FEOMmS
Adbhiz,

C ¥k au it} 5 RQ i T I % A Bpic {5
I HEEMABETOEM%ZRL, acetoin
RO pyruvate D ERICHNTH, au BHoO
BEIVBIEBDLN,

A ¥ au KA T BQ B ¥f acetoin, pyruvate
HERICRTHIME LT 5 EEFRAIED L
nigholk,

B2E TERERETHERNOBE

1) SHMAEFOMENBCRIETEE

HHic glucose A WRREBAC L al, A
tal, CauD HMERHT, RQRL
acetoin RO LI EE ANBDHONRD
T, PEEH|: KCN, DNP, NaN3 O &N
PRI RETRELYERLE, LOBRKR
HLRERTHEITH S,

FEER| KCN ¥ AW iB & BT REBRNE
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w2 %
03-Consump. (uM) Og-Consump. (uM)
CONTROL | KCN CONTROL KCN
C 3.6 1.2 A 3.7 1.0
al 2.5 2.2 al 2.5 2.4
C-al 7.4 3.3 A-al 7.5 3.4
0O3-Consump. (uM) 02-Consump. (uM)
CONTROL KCN CONTROL KCN
c ! 3.8 1.2 A 3.5 1.0
au 2.2 3.7 au 2.2 3.7
C-au i 8.4 5.0 A-an 7.9 4.6
Oz.Consump. (pM) 02-Consump. (uM)
CONTROL NaNj CONTROL NaN3
c | 3.7 5.0 A 3.5 5.0
al 2.5 3.3 al 2.8 3.5
Ceal | 7.8 9.6 A-al 7.5 9.4
0Og-Consump. (uM) Oz-Consump. (uM)
CONTROL NaN3 CONTROL NaN3
c T 3.7 ! 5.7 A 3.6 6.4
au 2.3 i 1.9 au 2.2 1.6
C-au 7.9 f 7.8 A-au 7.8 8.0
02-Consump. (uM) O2-Consump. (uM)
CONTROL DNP CONTROL DNP
c 3.8 4.3 A 3.8 4.8
al 2.5 31 al 2.6 3.4
C-al 7.6 8.7 A-al 7.6 8.6
Og-Consump. (uM) 0z-Consump. (uM)
CONTROL DNP CONTROL DNP
(o] 3.8 4.7 A 3.6 4.9
au 2.3 1.8 au 2.4 1.9
C-au 7.2 7.1 A-au 7.9 7.4
p C, A 10m
(B e 20 ml (ﬁglal, au 30 mg)
B OH e 0.25 ml (glucose #% AL M/300)
...... KCN, DNP oo 5 EE 10-3M
BELEH- e 0.25 m1 (NaNs .................. i 10-2M)
BHEEEME 0.75ml ZMis R 3.0ml 245,

\ 37.5°C, 1 hr. pH 7.2.
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BRC, AL TEECTE I hBo
2y ORERRLRESE, al RFACEE
R, su REALREINZHETC LS, &
BERBCH TAB Y ARCERI 2 REAR,
BEEHEERERNROBL 1/, Lt hREYE
e 3BEFRHBERY BN L b OigEL
FLL, <{HEEAREDbR O
FJHER NaN; YHWLESE FHERC,
ARRTIE KCN i & L R VR #E IR,
HELD2~2.5 pM OBMARL al H 7Y
ZEEDERIC S D, au B L I H OB
whHot, MER L LXCHEL2RBCERR

* A

BRBAR, CL al TR TREBENERN
BXbo 1.8 ME#SHh, X&EEBCHT
PHENBEEYHEMLAEZLOL D 1.3MOR
EERLTWD, Ala LRTHLETE 28R
2 EROERIEDONB D, CL au F¥
LA au TiZ, MERXERC/ERIRLE
ANBIOYRHABEHEILEIN DR,
ZREMBCAT  BREBELEM LD
LA HLL, HEARREDbRAM DR,
FEER] DNP AWk BE 5O Bk
2 NaN; Of& LR REMZRT, #
XD BeERRFVWETEHOR.

-] 3 F
CONTROL NaN3
Oz-uptake COg-evolute Oz-uptake CO3-evolute
(%) (uM) RQ (M) (udD) RQ
C 3.5 2.6 0.7 5.0 3.3 0.7
al 2.5 1.1 0.4 3.3 1.6 0.5
C-al 7.4 6.5 0.9 9.6 8.5 0.8
CONTROL NaNs
0Og-uptake CQz-evolute RQ Oz-uptake COz-evolute RQ
(uM) (uM) («M) (M)
A 3.7 2.0 0.5 4.9 2.4 0.5
al 2.8 1.2 0.4 3.6 1.6 0.4
A-al 7.5 6.1 0.8 9.3 6.3 0.7
~ CONTROL NaN3g
O2-uptake COg-evolute Oz-uptake COg-evolute
(uM) (WMD) FQ (uM) (uM) BQ
C 3.8, 2.4 0.6 5.7 3.9 0.7
au 2.4 2.3 1.0 1.9 1.2 0.7
C-au 8.4 6.6 0.8 7.8 5.0 0.6
CONTROL NaNg
O2-uptake CO2-evolute . Oz-uptake CQg-evolute
) (udD) RQ (uM) (uM) RQ
A 2.1 2.2 0.6 6.4 4.6 0.7
au 2.3 2.3 1.1 1.6 1.0 0.7
A-au 7.8 7.8 1.0 7.9 6.0 0.7
............ ; CA 10mg
w20 ml(BRE G4, 30 ne)
X O Heerereen 0.25 ml (glucose M M/300)
PELAEFoeeeenenisanens 0.25 ml (NaN3 & &8 10-2M)

BERME 05ml ¥mrcE 3.0ml LT3,

37.5°C,

1 hr.

pH 7.2
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2) PFHER| NaNs *HWEBH RQ KR
ETEE

FE O E BRI X b HER NaN3 2 Hwic
BECR THERASHEEZETL 2 B8 o
OT, ZEHAWAIE X @ Warburg OE
HElekbh RQ R LAE, TORBERES
FCRTEITHS,

Cral, Ara oflfgRrR TR, B
A NaNs ¥ kiB & LB 2 EROE
BI%xRL, SEEBOBA X YEELREEC
fERAIRREAR, RQ REFOEHEZRL
e,

Ci al DHARTRNBORE & L FEK,
WA /ERE I B4 RQ BET
DEMERL I,

Al aww OBV TRNBOBE L EH,
BEFARESbhRsok, NRB L
RQ &2 ETOEMERL k.,

BERUER

ABHE(C), oy —AXE(A), BEH
HHE D, BEFHERE 0% EE
#+icity, YER#HOTL v 2 BEEONRE
fEAZEBET 5 ER»HLEHE & LT glucose,
pyruvate, acetate, formate & i\, O #
&, CO: FH:, FK acetoin EFR K RIETH
BoMEERALR~N, XEEEERHOLEY
Rz,

— R I 5B 4k glucose O B BT HEE
BB SEL L, pyruvate 13 Z DK F,

. acetate, formate T{¥ glucose DIFEED 1/;
~1/3 Thh, FiL glucose HHDE G2,

MEZARC/EHI B EOBRHERR,
BHREROBEOBTHEROMEML Y, £
EXN3EEAERLIZ b REHOBITEH
iy, ETEAREINS D LELDLR
. LT BEHOMEFANRS XF
BINBOD, glucose ¥ £ HIC LT
HA5ENH DT, RHEHEIC glucose %
B RQ DRIERAT2RH, CL al RUTA
Loal Tk, HEHEBOBACHEL, F
K2BOMARXIEAIRLEARAR RQ L
L, C& au TRULCEWHEMOEBEELD

RQ RETLA, AL au TiX RQURERY
BoBAEd, 2ROMEYEBC/EAIRR
BEd, Blen@sbhhrok BEZEM
Wi X B glucose DIHEEY TS B acetoin®
ERRT 2HEERALY R, RQ DHE
G % L ER O ERICh 2 EMRE DR, B
H RQ O LR RIBBETIcFEL, acetoin DR
PR IMH ORI b o, COr HEL
acetoin DAY & ORARICEL Tik, Miekelson
and Werkman (1938) 25,
Werkman (1941)%), Green et al. (1942)2D,
Stotz et al. (1944)%, Krampitz (1948)2%,
Dolin and Gunsalus (1951)3, Juni (1950,
1952)30, Watt and Werkman (1951) 39,
Gale (1953) %), Greenberg (1954) 30, R
(1951) 3, (iRt (1958) 39, F#|A (1954) 37
FHARRTWBHED, acetoin 4 BRI AT
B COr ORENRLD, 2 X ) ERIEHE
BB LMELTWB, 2t glucose DR
X Y ECBERY TS pyruvate O
2 FHEEEL T, 1lmol D acetoin & 2 mol
D CO: ¥RETHILDTHLLILELLN
TED, BiRO acetoin H L COz DFR4E
DBEFTHLEWIERLISFAL TS,
Kz 2 M D glucose EH : LG E
OBEMECRTHBEFACHT3HEE
FlogErRor, KCN fmTEEEH
W%k T 523, DNP Z&im NaNs Z’"fmT
BBEHEEREFAREKRIN, e NaNg
AMT, CLal, Ak al OHER IR
FHAMEOBHEHRRE TS DR, NaNg
OYEFMAICEL Tk, HHERSE (1954)%),
BME®E (1954)3 KB B T glncose 3
Hr LBEHEAREIND LBRTWD
», EEOERICNTHC, A, al TRR
EHRRELR, an TRIME I e, NaNs ©
TEFIRF R TR ARAD A LB WA, ZiH
W RQ K RIETHE Y L B <th, Nk
R LE»nbBETOMEARRLN . T
LT NaNs © FRE I T, NaNs FEm
DB LER, Clal RUFAL al TR, &
HHEBOKIY RQ REFLHEEFHASR

Silverman and
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bi, CL au TRENZHEDETOMERA
Abhiess, Al au CTREEFAREDD
hippok, X NaXs OFETFTRRHRT 3
acetoin ERF R 2L, S EHEBOBARYT
R RARCEHISBEO MR Ts,

NaNa 1&k b fE1k 34 acetoin HBKIXEA D
bhirholk, TOBER, FHEHR NaNs &
RINOBE AR pyruvate DI TOTREER L L
T, T.C.A. Cycle X hEEBELINZHE
¥ 2, acetoin LB LKA ENTFET B,
NaNs FmOBERFEEHE/LRY acetoin 2
BAFBRIRIOB XN pyruvate T ED, &
DERMPEDIIDLEXLDLN, X OBR
NaN3 imc ks RQ OE TR TID2
BRI 5,

7 E ]

ABER L oBEERE, roy—-AREL
HEHERE, ABR:BeTEHRHE, =«
oy —A 2B BAEEREO ¢ HEAVE
FHER, RQ RIS acetoin O RO BIE 217
Dk, RERTRAEERY SR,

1) H'H glucose KX TR IBEEHENRE
#a3h, HEFHDH 5HAE O,

2) #'H glucose X Vv RQ © fJlE % 17
O, KBHE L aEHERERT=a —
AZR L EHAHAREOMER TR, &HH
HoB& IV EErERCEREIEREER
ERLUREESTHY, KBH: RAHHRE
DAL TE, RQ R4 ETOEMELRL
PRl ThH Ok, FKFIC acetoin DERE R
ELIF, ABELOBHERERSIY
~AAHLEEWEHRETEX RQ DBH/L
BRI 2 B I fFF S v el BT H

X
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C/EA X4 acetoin AEFRIIFAECL T
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HEThH ok, Tuy—A RE LHAHERK
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Studies on the Interaction in the Metabolism of Two
Species of Bacteria

Part One: Interaction in O2-Consumption
By
Kanehisa Yokohara

Dept. of Bacteriology (Director : Prof. 8. Murakami)

. . Y. Imagawa
Dept. of Dental Surgery (Dxrector : Prof. Y Watanabe)

Okayama University Medical School

The present experiment has been conducted with -a view to study the interaction of two
species of bacteria from the metabolic aspects ; and as a preliminary, Ozconsumption and RQ
have been measured :

Bacteria used: E. coli communis, A.aerogenes, Staphylococcus albus, and Staphylococcus

aureus.

Substrates: glucose, pyruvate, acetate, and formate.

Inhibitory agents: KCN, DNP and NaNs.

1. Since the Ozconsumption in the case of the substrate glucose, is accelerated most
markedly, it signifies that there is an interaction.

2. The RQ in the case of the substrate glucose has shown a greater increase when two
combinations of E. coli and Staph. albus and that of A. aerogenes and Staph. albus are
made to act at the same time than in the cases of individual bacterium made to act separa-
tely; while the RQ in the combination of E. coli with Staph. aureus has rather tended to
decrease, and moreover, its acetoin production has been found to proceed in parallel with the
value of RQ.

3. 1In the case of the inhibitory agent KCN, a marked inhibition of the Oz-consumption
has been revealed, while in the cases of NaN3 and DNP, an acceleration. Especially in the
case of NaNj an acceleration of Oz-consumption has been found; and in the combination of
E. coli and Staph. albus with A. aerogenes and Staph. albus, the Oz-consumption has been
accelerated and its interaction striking.

4. 1n the case of an addition of the inhibitory agent NaN3, RQ has been found to give
a rather similar result as that in article 2, though with a slight lowering tendency.

5. In the case without NaN3, the interaction in the acetoin production presents a similar
tendency as that revealed in the case of RQ. With ‘the addition of NaNaj, the acetoin pro-
duction has been inhibited.

Therefore, it seems that due to an inhibition of the pyruvate to acetoin pathway by
NaN3, no acetoin production can be observed while an accumulation of pyruvate is to be
expected.




