576.851.71 : 576.8.095.3

Rickettsia @  #H i B I+ 5 B F
FILRZRZEME2ZHE (EFE FEEHDR)
(kgFn 31 4£105 158 57
B v, Xk Celite, 4 MmiFD Fraction
£ B

Rickettsia 23RO HET 515 GO Rif
7E+ HPTaR YRt O MIREE T 5D
w, HoRBMREA 1RO EHELEHLTER
3 Hbhic Rickettsia H A RMANTE
ETHLLTH, FeEEilRoR#E KK
FLTOLHEHWMELEL LR D T LHHERE
INB. W Rickettsia O R# R DEFTIL
LFEEMI L ORI @D B LickE I hik
FhEiebiznwe Bbh s,

BEiC R. tsutsugamushi (BIF R.t ZE&ED
4) 7% R.prowazeki XX R.mooseri (I
R.p,R.m rBEREEY) LA, HEILERIRSP
HEANT O B T B RERANE, RH
(1944)" Clancy and Cox (1946)2 Smadel et
al. (1946)3)Bengtson (1946 )4 Topping (1946)%
Frr ) ZHEORtCETHEDDRZ, HO
#% Bovarnick and Snyder (1949)8 & *
% Rickettisia ORBOFEIZ, By #H ¥
MAHERINL R.om 43, Glutamate % BE{L
<+ % L[k, Pyruvate, Succinate, HFEE
DERLHHBBICTIEEYHMMC L.,
¥, o EARUEHE & L, Bovarnick and
Miller (1950)" %, Rickettsia fHA O
Glutamate-Asparate-transaminase O 7§ #£ %
ZEEHL, KT Wiessmann et al. (1952)°)YC
& b T, a-Kétoglutamate, Fumarate, Malate,
Oxaloacetate XL TH, EHDLIHBHERD
BAE % @b tc, FIC Price (1953)9 & FEIHE
AHEHEA R. rickettsi WEECTHIEIAL T
W3,

D ED¥BIBTREINREL DHREL,
5RI% Shepared & Topping (1947)!0 @ ¥ &y

V (Albumin) i€ X Y MR 7 %2 WKL,
Rickettsia % X b Mieic 8 L, Eic Trypsin
X Al ERAT A AR IR
Karp (1954)!D 1 iE % 58 3 BRF MFC X
hIEFBRMMTLUKR T A LIk H Y
fFoTw3., ¥OHFEIXEK Snyder —F
X vTET b, Rickettsia ORJFFR D
ORI RE L KT EICEDR,

A% EYEE T 5, FiEr, REROH
ik, BEFE L7 Rickettsia % & 3u HH #K
S X bl fiReic, Wb IEHEYRRLR
WEBEIC ST 500, EELFEL LK
B %, Rickettsia OFBEFICEKR TI¥R
Ry, fiFpiRB TR EBEHRRT &SR
ThH B0, LoMkirs Rickettsia O IKEE
PLTERTHZ &, LHEOFEHLRBR
BHEHOE TS 5.

wic R.t 23D Rickettsia 2 E b, JIFE
TR AL T L —ETRL, FLW
EEHOERXRTEER, BBK, Lewthwaite
et al. (1946)12 FEH (1953)'Y D IERML &
ML THBH, BRROBHERRDLEECH
<%, Rp Rm LI&L, WEI—RCSEH
3r5cBbhsd oLk, Bo®ED
MROKESHEHLR23DLBHEINS.

PlEoi#S»bd, Rt oRFFRICETS
Mz, E5RE>TEeOND DT, KA
¥ R.p Rom ICELT, Snyder F O
EBEHALED, Rt OBEHICR TRRTE
Uai, PEEOIREARME R LD
OEFEL, BoHERELER0D0, HoR
BEELERL, BTOBEYML 52RLE
KL .
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F—E XBMMRURBAE

Rickettsia : S BRI L 7z Rickettsia %
R.p 1% Breinl, R.m {* Wilmington % T,
FREREREIL b O, THIHEL
XY 35 ER), YRICHRERERCID
REIN TV OTHS. R IFEEF
JNR TG 25 BIROKE LR E SN,
BeHX+2FN N, HNXXM02RTHY,
v AEEREEC X ) TERSh, $HKC
TATWS MaRBeBimo Rt LT,
Karp, KB, AIRO=% ##HLE. &R.t
e, FBLBIRBECBIHT 3.8E DT
WT, BELIBIR 5 ~ 8 RBLDOBPIE, —AX
€. LDso 105~107 RT3 DTh 5.

S PN IR © Ricketisia WRPHAE L
< v ZFRFLE (BEASPLim AR R 1065 7L i)
¥R, Ho 0.3ml ¥Bom<, 37°C M5
BT, 6~7 BB LI ¥INCEEL .
EE®RIZ 35°C OWIIBENIKD 9 ~108 18
BEL, BBV TZZoNoREEYED,
Homogenizer TH.EIE U T, #R LA 6 ~
7 BSPICERE L, 2 REBICR Tk 8 ~10
HTRRIPZRE, £EFRoRLbOARNR
FiTolk, HOMINEEOBKEERLIED,
Rickettsia ORHICE D, B~ T ZAAND
HEHBEL TV, ERCEHLZOEX, HFE
R5RUEOHEFOHMAMY RLELdDRET
TERME E Lk,

BEEHBEEONE : T Warburg REE

X oCTHIE L., &M Bovarnick and,

Snyder (1949) I3 1.0.126 M KCL. 0.0018
M NaCl, 0.0012M KHyPO4, 0.0105M Na,
HPOs, pH 7.5 CHEL, ALK, R.t
DO E 5 TR Fett Mg*t Mn** F0 4
BAAvEEmLcRFORERY I TRY
L7z,

Warburg-flask X EZIWK Rickettsia {F
HeH 2.0ml, EABEKO.Tml, #* Fim, M=
. 1/10M O FHE 0.3ml, ElZE 10% KOH
0.5ml. # Ah, 28 3.5ml. L%k §HI%E
B EEL 87.95C, RATAER TR, REEHIX1

BOR

RI% 100 B0 REEY 5 2 T, RISk FH
THZ L E D, MHlER Umbreit D
Tt 2 B0 0 HERYHIEL L.
Bl —aRr X o T ERNHEEL VL
e b QxR E—PHEEALHBE L, BECHRK
&R HR L CHIE Lk,
WSS MR TR, SEOER
TR BRI A T AR ELED R p
R.om TR &7 E%E SR Tr
L, B H g Ec kR eiEok,
Rt LRt TR ECHERME2 LDk, D
CHELEBIED R TV, MoK R EA
Lizdsok. R.p, R.m (3590 3% 2D REFH B
DTREFTHORDT, MROBHIIHHEX
DFAB LI, Rt TRPOFEOMBELRL
I EEARE s REUBO IO T, &
WX b AR ER LR, SXROMNHEEEY
REL, S0XAFIZAML 5%, ERE58
Brliyrdae kLR, %
» TR fTok%, EbIC Warburg RE
ek lien, BLLBTERE, B2 TXK
RICETIE L, BT X B8R BT RIS
bz,

BoE RBR A

1. WoeEsic corEY

RO AERE I R TBET 31,
Bovarmick and Snyder (1949) O/ & TH
BOREBUL Ak Ui WWRBEE B X b,
R T & BRI S FMIN D
X>5TChHB ALED, HoBERT M
WMo REMAYEST 5D, Rickeltsia DG
BEARREL B WERREDDRE, R.p &
O Rom CRTIE, B%kOELEFICISE
HREZ, B<BEROKEXEL, HRLZEOD
Rickettsia % X223 H MR OIR BT L
B 5, hoRERCLOT 0 HEYRTS
, BREEREFL SEBLYRIMERI
h 3, it Glutamate IR CTXIEFETH 5.
ZEREELC L 2581, REEYEOR
B HBR T ORIEND 5T LRBEHKRERW
2%, PMERMRERIN, mdEEEORES
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Table 1. Purification of rickettsial Suspension (1)

By SR WL D, FR buffer B
50 % Suspension & /x L Homogenizer THy

8, 000r. p. m. 50min.

_——‘/_’
s
—— \

Supernatant I Sediment

I
Sediment # 3£, buffer CHMBIZETS

1, 500r. p. m. 20min. (1, 000r. p. m. 30min)

/\
/ \\
Supernatant Il Sediment I

buffer THE ZEMER L EH Y

$#£%, SupernatantIl Z#Rin
Supernatant Sediment

4,000r. p. m. 20min. (5, 000r. p. m. 10min)

T —
/ \

Supernatant I Sediment Il
(Purified. Rickettsia)

Table 2. Purification of rickttsial suspension (2)

BB KD, Rk buffer Rin
Homogenizer CH#e, 50% Suspension & 7.

12, 000r. p. m. 30min.

P .

Supernatant I Sediment I
Sediment % %%, Fet*, Mgt+,
Mn++ %41 buffer CHRMEHKE
BiFgTs.

1, 500r. p. m. 30min.

—
/ T

\“""“'&.
Supernatant Il Sediment Il
buffer FEiEi=

1, 000r. p. m. 20min.

P

e

i
Supernatant II Sediment II
(Purified. Rickettsia)

2085



2086

&

ES

Table 3

Purification of Rickettsial suspension Comparison of certain properties of

infected and non-infected yolk sac material at purified method

Yolk sac infected with R. Prowazekii.

Oxygen consumption

Exp. No. purified method
glutamate succinate pyruvate asparate
1 purified method I 13.9 22.5 5.0 13.0
2 ” 10.0 20.0 7.0 21.0
3 purified method 1 26.0 52.7 12.0 24.0
4 B 34.0 64.2 10.0 42.0

Test mixture : final volume 3.5ml. substrate 1/50M. Containing rickettsial suspension 2.0ml.

Normal yalk sac. Control

Oxygen comsumption

Exp. No. purified method
glutamate succinate pyruvate asparate
1 puriried method I 1.4 1.8 1.2 1.8
2 ” 1.4 1.2 1.2 1.6
3 purified method 1I 1.0 1.0 0 0
4 ” 1.2 1.6 0 1.2
Table 4
Purification of rickettsial suspension.
Yolk sac infected with R. (Tsutsugamushi Kagawa IV.)
Oxygen consumption
Exp. No. purified method
glutamate succinate asparate
1 purified method I 24.0 (8.0) 17.0 (2.0) 24.7 (3.0
2 ” 27.5 (8.0) 19.8 (7.0) 345 (1.0)
3 purified method II 37.0 (17.0) 48.0 (9.0) 38.0 (3.0)
4 ‘ ” 35.0 (12.0) 37.5 (10.0) 24.0 (2.0)

Test mixture : final volume 3.5ml. Containing Rickettsial suspension 2.0ml. substrate

1/50M. (

) in Control.

Normal yalk sac. control

Oxygen consumption
Exp.No. purified method
glutamate succinate asparate
1 purified method I 1.2 1.7 1.4
2 » 1.0 1.0 0
3 purified method 1I 0 0 1.5.
4 » 1.2 1.5 1.8
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Table 5
Purification of Rickettsial suspension
Oxidation at key stages in purification process
Oxygen consumption
Fraction purified method
glutamate succinate asparate
Sediment I purified method 1| 57.7 (14.0) 97.6 (15.0) 84.5 (12.5)
Sediment I ” 48.7 (4.1) 89.4 (9.7 52.5 (10.1)
Sediment il ” 10.5 (7.0 14.7 (6.0 18.0 (10.5)
Supernatant I ” 20.0 (8.0) 22.0 (10.0) 17.8 (8.7
Supernatant 1I » 32.8 (4.9 74.8 (4.7) 374 (7.1
Supernatant I » 20,4 ( 2.5) 49.0 (4.0 29.9 (5.0)
Sediment I purified method II| 60.9 (10.0) 86.3 (14.0) 82.0 (10.0)
Sediment I ” 57.4 (10.0) 80.5 (14.0) 74.0 (12.0)
Sediment il ” 12.0 (7.5) 18.0 (10.0) 20.0 (15.0)
Supernatant 1 ” 120 (6.7 20.0 (8.0) 20.8 (14.0)
Supernatant 1L ” 54.0 (14.0) 80.0 (12.0) 48.0 (9.3
Supernatant 1L P 29.8 (10.0) | 58.0 (12.0) | 45.5 (12.0)
Test mixture : final volume 3.5ml. containing Rickettisial suspension 2.0ml.
substrate 1/50M. ( ) in control (non substrate)
Table 6
Oxygen uptake by suspension of R. prowazeki.
\Strain R.p. (Breinl) R. m. (Wilmington)
Subetrate Fool M. 1 2 1 2,
No Substrate 2.7 4.4 1.8 1.7
Glutamate 29.4 (4.0) 32.0 (10.0) 47.5 (2.0 34.0 (11.0)
a-Keto glutaric Acid 7.5 4.0
Succinate 48.5 (1.6 35.0 (1.3 45.5 (2.0 27.0 (2.0
Fumarate 8.7 (2.0 5.5 (1.2) 1.2 (1.0) 8.0 (1.0
Malic Acid 4.5 2.0
Asgparate 34.5 (1.0 27.0 (1.8 37.0 (1.6 42.0 (1.7
Formate 7.0 2.1 2.0 0.5
Oxaloacetate 2.5 5.0
Pyruvate 7.0 (1.6) 6.7 (1.7 9.2 (1.9 7.0 (2.0)
Citrate 8.1 (5.0 2.7 (1.5)
Lactate 4.5 3.8 2.6 2.0
Proline 11.8 (11.0) 6.5 (4.0) 5.0 (2.0

Test: mixture : final volume 3.5ml.

Containing Rickettsial suspension 2.0ml. substrate 1/50M. (

) in control.

RBWRICBbh 5. YRKOBER, B
CRTHIFRBIIEMERL Th3, Ritic
RTiE, RpRm 2 &L, Bkt Z
LWhwhedtie, BMAERI X 5588 %E
ERERELRAEETH Y, TEOKERE

BNRGBAENREZWOTHBRBTHEET
X ook, (B1, E2H)

R R.p Rm T, ¥ EIcL 3
BE, W 58BN T, i iE R A
WRT H0TEFRLUCERTR, KET3H
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B X b TR RS & Rickettsia 23
FTHIN TSR, XhiikokT
Rickettisa 218 5 7 Blwwpkyv, O HER
BALTH5, ZamtoBRICES FTofl
DEBVELBE LA TREDRWA, R
CRLECHEECRNZE TS0 L BRI
n5, (B3, %4, EHHR)

2. R.p. R¥ R.m it sEEENE
R.op ZUX Rom. IR Z 5034 | X H JisCOM
TERBETICXST, BlrHAAlcior
ERICHERAL, Krebs ERICNT 5 hYE
KRR T 02 HEERE, (F6F)

FREAHML, Glutamate.
Asparate O E X LR EL, BL+3
fim% A LT# b, KT Fumarate, Pyruvate,
a-Ketoglutamate 1%, EWEDL L BT 50
NBDONE, HWOERMD, 2 hvEvgg
FROBFERHALICHEEIN DA, 8 AvKy
BEROFERHMTEL, BiE: LTiERT
2ETCRELRIOR, ZHOBRKRCRIT S
BrfEs3, Wiessmann et al. & M8 L T, £

Succinate.

Table

S S

Wl, Rickettsia DEEI LB FRS B TH
H55L, FEHRERERLTOR MO,
Rickettsia DRIE L OEHR LRI TS
LLLETHHLEbN B,

3. R.t.ICHATIERHE

R.t. BT KB F B O B e S A K
BELLET BT Lic X b LR FFO s,
R.t. o TAFIC H o B Bl T
Kk L, FIRTCATTEL SR
R.t. TRIPEBEAMEE IR RE T, &
B EEEOEZ RO DR, JIHEK
RR ALK TH, HEE L HMERY
RINRFERD Ok, 1D R.t. KATH, X
BhEFEOHMBELY RTHEEIL O, &
RiCLoTR, REFTHBIENREDDREHR
BICH oo T, BTERYDIELE. Rt
DERICIFICEERIC Fet*, Mg**, Mn*+*
Fo¢BIAvo—-ERBEXEM pH O
EIEEUTERLES, EZoBZREH
Thishof, (B1. #H8XK)

7

Influence of Mg** Fe** Mn** concentration on the glutamate
oxydation by purified suspension of R. tsutsugamushi (Kagawa IV.)

Fet+ Mg*+ Ma++
O2 uptake O2 uptake Oz uptake
Conc. (M) Conc. (M) Conc. (M)
glutamate ' glutamate glutamate
10-6M 21.8 (7.0 10-5M 24.0 (4.0) 10-6M 20.0 (4.0
10-5M 20.0 (10.0) 10-4M 28.0 (5.0) 10-5M 27.5 (7.0
0.5x10-4M 38.5 (7.0 10-3M 37.0 (10.0) 0.5x10-4M 470 (7.0
10-2M 30.5 (1.8 :
Table 8
Influence of pH on the oxidation of glutamate by
purified suspension of R. tsutsugamushi (Kagawa 4)
- O2 uptake
Initial pH After 60 minutes in warburg
glutamate
5.6 5.75 27.5 (4.0
6.5 6.7 24.0 (5.0
7.2 7.35 31.5 (4.0
7.5 7.6 48.0 (11.0)
7.7 7.8 21.0 (7.0)

Test. mixture : final volume 3.5ml.

containing Rickettsial suspension 2.0ml. glutamate 1/50M. 1.0ml.
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Rie R.t. e s O B X R5C, R.p
RO R.om. XRG4 ERR BETRAB LN,

Table
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(% 9 #) Glutamate, Succinate, Asparate.
TREYERT, BEFoRHBERCLS

9

Oxygen uptake by suspension of R. tsutsugamushi

with added glutamate and krebs cycle members.

\& R. tsutsugamushi
Substrate T~ Kagawa 4 Kagawa 22 Oseki O?ﬂ/a Karp
No. Substrate 16.0 (2.0)| 80 (2.7 | 0.8 10.0 (8.0)| 9.0 (2.0
Glutamate 420 (19.0) |29.5 (5.0)|34.7 (3.4){27.5 (10.0) { 37.0 (12.0)
a-Keto Glutamate 15.0 ( 9.0) 120 (3.0)(21.0 (3.0)15.0 (7.0
Succinate 45.0 (3.0)|52.0 (7.0)}47.0 (12.0) | 48.0 ( 4.0) | 47.0 (5.0)
Asparate ‘. 38.0 (2.00|27.5 (6.0)34.7 (15.0) [27.0 (7.0)]25.0 (5.0)
Fumarate 20.0 (12.0) 10.0 ( 7.0) 15.0 (5.0)
Formate 15.5 (5.0)
Oxaloacetate 7.5 (2.0) 50 (2.00| 5.0 (2.5
Pyruvate 12.0 (4.0)|11.0 (5.0) |11.5 (6.5 | 12.0 (6.0) |22.0 (7.0)
Citrate 10.0 (4.0) 50 (3.0)15.0 (3.5
Lactate 7.5 (5.0 5.0 (2.0
Glucose 10.0 (10.0) 7.5 (4.5
B-Glycerophosphate 42.0 (4.0 43.0 (5.0)

Test mixture : final volume 3.5ml.

Containing Rickettsial suspension 2.0ml.

Bx B bR, # \wT a-Keto-Glutarate,
Fumarate, Oxalacetate, Pyruvate. Formate {C
PRAEEELB LA EBDONE, BF B-
Glycerophosphate AT, HHYEOBREMY
BRDONTER AL 5HE L Ebh s,

4. R.t. OBFEHECTUTTHER OXE

R.t. D& Strain KELTC HEI RO RiFHE
BRBRDOLNIDT, FHEH 5 E X 5HEH
OHBYRIALE (F10F) HoRkEcnr

FEERORIETHEER, RIBEOERR
LTRWaH, —Kie@Z»bh %, i,
Monojodoaceticacid D JZi{F 3 FH Eir & d EFH
ThD »Phr53BFEFOFACERDD,
i b, (CH2ICOOH ) A3
SEOMEE X RLLEER, »oTHAK

Monojodoaceticacid

.(1953)16) 43 R. mooseri D&t & #EHic

\
B b L B R E HiIK, Metabolic
Activity, Toxic Activity & (X¥#E7x BYE

Table 10

Effect of variation metabolic inhibitors on the oxidation of

glutamate by suspension of R. tsutsugamushi (Kagawa 22)

Metalobic inhibitor

Concentration of inhibitor

Rate of oxidation

Arsenite 2X10-3M
Cyanite 10-3m
Fluoride 10-2Mm
Monojodoaceticacid 4x10-3M
Malonate 2.5%x102M

No Inhibitor

Test system : final volume 3.5ml.

37.0 (9.0)
17.0 (0 )
40.0 (12.0)
3.3 (8.0
35.0 (10.0)
47.0 (10.0)

Containing rickettsial suspension 2.0ml. glutamate 1/50M. 10 ml.
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Table

11

Effect of antimicrobial substances on the rate of oxidation of

glutamate by R. tsutsugamushi (Kagawa IV.)

Antimicrobial Substance Concentration Rate of oxidation
Chloramphenicol 160 pg/ml 47.0 (1.0
” 280 pg/wl 35.0 (6.0
” 400 ug/ml 21 .0 ( 7 0)
Aureomycin 70 pg/ml 4.0 (7.0
” 350 pg/ml 40.5 (7.0
” 1750 pug/ml 20.0 (6.0)
P-Aminobenzoic Acid 700 ng/ml 50.0 (10.0)
” 1500 ug/ml 42.0 (6.0)
” 1800 pg/ml 450 (7.0
” 2000 ug/ml 24.0 (6.0)
No antimicrobial substance 52.0 (9.0

Test system : final volume 3.5ml.

Containing rickettsial suspension 2.0ml. glutamate 1/50M. 1.0ml.

( ) Rate of control.

YHETHICES 0L BHEbR, Rt.IC
RTd, BCBphEdHEdLophErd, &
TETHIONRLY, HEEKSLAZHEHELRE
bh b,

5. R.t. DEEFMWBRCIETHEEBHED

L= 74
ik

BEEFC X AHEEER & HICHE T L Bk
Tk, fiEEHEh o Chloramphenicol,
Aureomycin, P.A.B.A. RICEBREICRT
3, FRRAHEE RIS, HEOBRECR
T, MHFBELXYRTLOITHS. HDY,
Aureomycin 1750xg /ml.
400/g/ml. P.A. B.A. 200pg/ml. Tli—&k
TR R Y RET AEHELBRE IR, W
L, Aureomycin AL IBREORE L L
THERDDh ., KEORKEMELT,
Wiessmann et al. (1952), Karp & Snyder
(1952) OFTRL BET 2300852 L3C
BHe Ik,

Chloramphenicol

BERUEER

Bl O EBREHE»D, Rt KR Td, Rm.
DEEx (Snyder —F9, Wiessmann) FEiC R.
Rickettsi (Price) & A #fic, HoRH R M
BEDdDOTHAMEEEREDON, HL2DH

B, RO ERRE X BMERT 5 & Ek
T, R.t NEXECR, IIEERNRERRE
FEBRRONTW B LA, K4 D Strain
CRTREL, HowE#Eiksx E\v R.p,R.m.
CRETIT o REEEDEXEY, R.t.ICHEHT
A%, FiCHRE: OREHD it i iIL T,
EEEm> 2B icHR L, TEL
e, Rt OBFEHORE R, ERE&KT
BEicE Y, fRC L Tikd b X 5 infERcE]
h, BEic R.t. BE, HBORESZT 0. #H
BB OPE R LM T 5ICB S ieh Ol KRB
R Lss, Thid Rt OBEFEE A
D Ricketisia & [ L, FEEEXETHHIC
HEbhs. Rt cRTORBOKRE, =
EORFEME IR Strain O HEIRE, MfTIC
LT ke, X bifEdE %% Leam
< Rt OHBET I 0 ORBEAL L A8
ThBLICERELRE, |
Bovarnick and Snyder (1949) &5 % R
RO, HDH% Snyder —Fic X b T
FrrELYES, =t 2 EEHE Roo )
T H3E L BEME) LBERTE L OBEYR
BEOBBREOMER, LBROHFRERET S
bDONRD B,

Rt OBERFEEEXER L EZORXART
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i, EAOEB L R —-OBEMIADLN
%03, Glutamate. Succinate. Asparate % 5
{ B/t L, a-Ketoglutamate, Fumarate, Malate,
Oxaloacetate. Pyruvate. % $Eib+ 54 &,
B-Glycerophosphate % X < B {3+ 21
FHTR2LDLEDbNRS. BESCIZW
FIEBRTRE BEEOERD 3858, —RMHE
EHR Y RTm < Bbh, ZKic Monojodo-
Acetic Acid (CHsI COOH) O ;RT EEDOW
wmElE, BkBEWIONRL S, HOTHAK
(1953) 11, EEENAIK Rickettsia » KCN,
Xk CHiICOOH om 2 ExE X IFAIR
5L, ZHCHEHELRBILE D LBRER,
EEHE ORI X, KON X A T,

CHICOOH 13 L Wil % RE B HHE
2, Fe@Ffic, $%o/MBe: LTRHALK
WERS, HwUIToEYE OB ER,

HAEHMEOBEIAEEIND DTS B,

BEOBECHEMT 554200, MmilfE
AT 3FEE, BREVCOARELR
REBDHLNEBDLEEDOND, ETHH
ZOERAMERZ, RLEARTH, F—o@k
TR Th, B 2 G B D Rickettsia B EOR
HBExBHLDLHEEIN, LMRDOIRENC
IoT, —~BREAEY L A —FORMHYE
FNTWEHDTH D, Rickettsia H EDOR
R, BOTARERBERTRD M, 77
L, Thoxatrk, KREREILTY, #o
THOHBELZEL bW ET 200 E
YTRIRDD D 5,

X

D NE, @ :
1944,

2) Clancy & Cox. . J. Bact, 51, 629, 1946.

3) Smadel et al. : Proc. Soc. Exp. Biol. & Med.,
62, 1946.

4) Bengtson.: Pub. Health. Rep. 61, 1946,

5) Topping.. Pub. Health. Rep. 61, 1946.

J. Exp. Med. 89,

AAMA MR, 1, 66—77,

6) Bovarnick and Snyder. :
1949,
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R.t. T, R.m, R.p. L E—DOHIECX
h I AHE WA K 2, Wahrburg REFIC X
DT, O HWEBLZAELE HoME K
O fam A 1§ 7.

1) R.t OEMFHREEEIC XOTL Y Mk
, XhiElHEYNELRERIC Rickettsia
PHELEK,

2) Wahrburg RHEHIC X % 02 HER%
HE L iR,
Asparate IC3 \~ B L #RTO% A, fhic
a-Ketoglutamate, Fumarate, Malate, Oxaloaceta-
te, pyruvate b It 50n@B D Hh, B-
Glycerophosphate $ 7F R < B {t + 5 H K%
e Lk,

3) MEECIIHBEBRTR, H5EE
ODHEEERIZI—-KIED bRk, RH
Monojodo Acetic Acid OFHZER, FEHT LD
e,

4) FEYHONMMEBRTE, BEICLY
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Studies on the metabolism of Rickettsia
By
Tadao Nakayama

The auther tried the partial purification of rickettsiae proliferated in the embryonated
egg yolk sacks, and measured the respiration of these partially purified rickettsiae by the
usual manometric technique. The results are as follows :

1. By partial purification, it was possible to obtain more purified and not inactivated
rickettsiae.

2. As a result of oxygen consumption measurement with Warburg manometer, glutamate,
succinate and aspartate were strongly oxidized, and, at the same time, a-ketoglutarate,
fumarate, malate, oxaloacetate, pyruvate and 3-glycerophosphate were also oxidized pretty well.

3. All enzymic inhibitors showed some inhibition, of which most remarkable was that
by monoiodoacetate.

4. The inhibitive action of various antibiotics is varied according to their concentration.
However, aureomycin proved to show always very remarkable inhibition.

5. Though incomplete, Rickettsia tsutsugamushi has its proper metabolic system, and
is inferred to keep its proliferation by completing its metabolic system in support or connec-
tion with living cells




