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LU ERE (Streptococcus) BHIX. AR GIREERETIXFEERE & L TOARSHEES
. BERNBIIRESBES RV, ZiUL, RBEFEOAEBREMCNOWE & BB
DEFFOZEEZRLTEBY, AERNOBIT HIRBEOAERBRELEINT 5 Z & I3 THET
»H D, AWFFETIE, Fox BELFNTH LT L= S. pyogenes & S. agalactiae \ZAFAET DR
FEFHT HRBFRE 2P0, EERNICHFET D LB ONLIWE L 26 OEORGH
R OB ZfENT LT, £ DfER. S pyogenes 13 H HRMEYD H L7-FLER D 172 & T /45
DOFMEYL ATP FEAICHE S Z ENFRETH L b1/, £/, S agalactiae
TIIAERNTAREOFFOIEMHF LD Z & TR AEEIC /2 5 & b d heme 505
BV iAFH, ETREREIEHEIETELZ L2 LI, 2O OMERRFRIL, ABE AR
NOWE L BEHACERE Lo AERBAFFOZ L AR L TEY , AERNICHIET S Z & TREEM
\ZATP ZpEAE L, TOMEWEMZRIET L2 LI NnH 2 2R LTEY  KBEO
ERRABRT D FTEERMAL 525 L Bbhs,

WFFERC R OB (3530) -

Genus Streptococcus has been isolated from the body as a pathgen or part of the
nomal flora, but has not been isolated from the environment.  This shows that, the these
bacteria has a close relationship with components of the host’s body therefore there is a
need to elucidate the ecology of genus Streptococcus. In this study, using our privious
report on the use of oxygen for metabolism by S. pyogenes and S. agalactiae, we have
analyzed the relationship between these bacteria’s metabolism and the supposed host
component. Results showed that S. pyogenes can possibly use lactic acid that it produces
or from an external source for ATP production.  Also, we have shown that inside the body,
S. agalactiae takes in heme from an external source using its hemolysin and is able to
activate the electron transport system. We have shown from these results the close
relationship between host component and Streptococcus and now this genus efficiently
produces ATP by thriving inside the host’s body. = From these results we have shown its
relation to these bacteria’s pathogenicity and important knowledge on the ecology of genus
Streptococcus has also been elucidated.
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1. WHEPHAR SO 5

L B ERE (Streotococcus) JBICEEND
TR, £71C S pyogenes ({LBEL > Y ER )
I VXPEMREN, IRALEAAA B ERZFT LT
AL, ETWHEER, 2R ERIEE KO RA
HCTHY ., ITHETIIRICEER AR L Y ER
FRYYEZ B S E -T2 THEARSRTY
%, F7=. S agalactiae |3 FE & 77384 T &Yy
EEXEZTMEE L TCEFLEIEFICEET
bHDH, THHOHWIX, BKRSHEIKEZIZE R
FREEHOFERE L L THBES ., BT
MOITSBES ARV, 2D OB EE 22K
YUEZ B ST Z L1300 >TWnDHR, £
DIFREDREIIZ DWW TIEZL < DIFZER D5
HCLBEbLOTELEEEARHRENE L E
ENTWD, HiBE OIIARE D ERE 2 ifH 4
R EFITOTE D AREORFHZ DV THFZE
ZENTE 7, ZHE TOMRTIT—KICA
BEITIEHEREL LT 2 N2 H LikE
WZIETHETH - T, BELEFIHAT 23T
Thnwt anTal (REILBBERFICLY
ATP %459 5 =fMFIIMNHIE G L2y
DTHLHN, Fex ODWIRRITZ DB %78
L. &Hick v EmAICIZEZFIH L, =
B ATP Z2EEA L TWAZ EEZHLMITL
TEF, BADPHALMNI L TCE-BELHA
T HHERERIL, RPN B W CHEME S
\CHESARE & b 2 W & AR DS ELY A
HAHETHEORIEE L TED EEZ LN

Do RIBEHITERNSOHBSHESN LD,

ERNOYE L EREICEb > - AR A o
ZERTHESINDD, EOFEMIHOWNTIISE
ERdho T ihol-, RKEWEOEREEZI D
ML, S BICHEEMEZBRET SO0,
EERNOYE & REEOLERE L OB Z B
ONMZLTW DR TEETHD &
3V o gl

2. WHEOHEM

Hik O Y | Streptococcus J&E IZEAEA
DOIRFARE I ITHEER & LTSt B8
BHr6I3Fh sy, o T, AR
NWOWE L BEHEICEELARBEZR>TW
HLEEZBN, TOEOAERNTIIAEET AR
BE. FI3AEBTIBOTCHELVLOTHASH &

B, AFFETIE, Fx BB HMNTLT
STmFEEZFMATLONBRELL, S
pyogenes & S. agalactiae % XI5\, RN
WE L OB AR LT,

3. WD L
(1) 8. pyogenesZ>W\T

AREIZHOWT, Fox 1TARE 2w K
FPEEME L IEPEAEMED 2 DT TE
HIEERLTWD, £7-, wEbAKFHE
PEAERR TILES T D glucose 235185
& RIRFICIBER L KR OEADNRE Y . B
DINFEA LT-FLFE & BV A ATP % pE
ELTWDEZEEZHLNI L, Z0H
%13 glucose TVEZEE) S 5 ARHE D
TFHIE CTH D EEZ IV, ZOHRITIAR
WY A EIZa— RS TW 5 lactate
oxidase DX IC L VAL ELE
Wz pEA, Z oL xRFELZFH LiERL
KEZBEFEATIHLDOTHD, #E-T, £
TSR OAREFHTE 20 E 5 M
FHE L7z, £7-. lactate oxidase % 5
WL, Bx BRERE AN EREEE 2 E
A L JEEFDZB B2 LT, 612,
AEHE % 2 — R34 5861 & s i
Brite, £72. NAWICREESR 2 L
7= lactate oxidase 2 B £E 2 1ERK L | )5
MR 21T o 72,

(2) 8. agalactiae =W\ T

AKEIZONWTIEL, 7/ LFEHENS
cytochrome DFFEN RS L TEY |
B N T heme & menaquinone % ¥R
MF5 Z L2 X0 ERERDERE) X
N5 EOHREND D, RROREIL,
Enterococcus RHAEFHJBIZ B I 41,
K% OHAMBE & RSN DI
RERIRBEREREFOEN D D &
Bbhiz, Fexld, FRBEEWEE SR
TU % glycerol 2 ARE AR D 02 &
IMMEMER LT, £7-. heme X°
menaquinone Z ¥R L, {52 RRE
EIEHND Z L TEMREROB) X
B LT, Fo. SRRIENCE &



(1)

VT menaquinone & AR ES & /iaT L 7=,

. WFFERR

S. pyogenes \Z-2>\ T

Fo 2 IIAERER LK B & s
L. glucose 23k L 7= If i CHLERIRE
FHIE., ZHICHAROAREENZ., JLEE
DOIHE ERE L=, ZOREE. RE B
LK SEPEEARRIIAN R DAL & 5241 TH
ZL, AROABBFIHFEETHD Z &
PWRENT, 2, BHipich &7 —%
Nz THET S L b kFELEEE
LTHREOEIERINZ BN &8
b | EEOEKRNTIEI X T —ERN
BEICHHEEDNDZ ED, AR
RN TR b K & FEAE LAEIRN O
FLEE &M > CATP FEAZITZ D Z &N
FERENT, o, ZOBGIIREE Y
5L TdH 5 lactate oxidase 1. His #
TEMM, =TV T LN RAWDFIE
TIIRRAREETH Y, VgL R
XV BETESINL TFRISND 5185
(43kDa) DEUfEDO KR E E&2FFHZ L H
DI 0T, REEEDOBETIL. FEH
[ RSP = i SRl B N Q5
F_u s TRVWHE—REBIRTFTHY ., B
ZRITA RN Ty a Bl ORE
BiEaHET 22— I 32— ¥ —bLIEW
W BAREIZH BT X B E & FE o Tz,
KIGEICARBR LB, A A7
0~ hJ7Z7 44— F/VJERE - B ReX
VTNREA Nru~ NTTT7 4 —DJE
HTHWSD Z & CABESEZH—DREFR
L THRTEAZ LA RLEN, 37°C
TR IV T-ARREE TG Fe)
ol EEEATOBFEELHELT-DITIT
18°C TORENMETHH-TZ, £72. 7
3 /R EHLL 7~ lactate oxidase Z{E
KT HZEICED, 395 T VO L
96 FH & 312FBE DT I BHBIEMESE
BETHOICEETHDZ EHLHAL N
W7o Tz, R LK FRIEPEARB D
lactate oxidase TIZZ D7 I VBN E
EHib - THY ., lactate oxidase DIEME:
EEAICHE LW, 20 ALMIC
AR SE 2l | 7= lactate oxidase 25 2
FREAERL L, IR MERBR 21T o 72,
lactate oxidase WEFE SN D Z &IT L
LIRFEME~OR BT TH L L H T
HoHN., BIEMRIEREZTTHOTND,

(2) S agalactiae |\ T

AR OB Y AEIZ1X, cytochrome @
FENTRBINTEY, REREANT
heme & menaquinone Z¥RINT 5 Z &
WL VEFBEERPBEIIND &S
TV, Fexld, IERBEEME L ST
VW5 glycerol IZFH L, AE D glycerol
PREH R N E S BB L,
glucose & glycerol % E5#iFH 2N 2 AN
R LIZE 2 A, KEIT glucose A3k
18 L7 Z A Tglycerol W ke 5 =
EMH LM o7, - T, glycerol
FRCET 2B FHEVZART A b
U7y va Ol Fizd b rlRetE
DR, o, ERBEEDEEIND
glycerol 23 AFEITME H & 2 FIIFIEH
WZHLRZR N, glycerol A REESIC 1T AR
{CRBEFEAT DEDTEND N, [FH
CA~Xue v kicdhbd NADH-peroxidase
THUE N TWA L L, wf{b/kFEIT
B TE oo le, £z, 7/ AEH B
heme X° menaquinone & kiEfis+ % A
B IR 722V 3 55412 hemin Z R0
T5HZETEAMERMEEILIND
ZEERLE, ZOR, BHIENIZIE
menaquinone NEFLTWVWDH I L &
Bru~ 777 4 —ICX VR LT,
Z ORHEFER N BAE B ALTZ pyruvate 7>
H1¥ lactate D ELIELNTE LT,
NADH (3£ CE FRZERTUBEINT
Wb H oL Bbhi, B rE R EK
& A5 Z & T glycerol {R I I HEFH A
FHE S, ZAUTE HuiER OB E 23 FH
FEEINDZ LT ATP FEAICEEN L X
TNWDHZEERLTND, £7o, bR
RIS TSR %2 FiV T menaquinone & %A%
BEMET LTIy, —RICE bz A |
Vg A I L 45 menaquinone &%
TR IE VR ORKE TES LT
5X9THD, glycerol IZAEEANTY /R
—PBIZRVIERET 2 & S TWD, 1t
TARED glycerol FIIFHREZFFH, Lind
ZOREEEREERILSED Z L
DARETH D EIT, RE O S AER
NOWE L E#ELRELY ZFR>Z L%
RLTWD, RAD menaquinone Ak
e A A B RN b a1 B2 YA/ (e N
BFEME— DRI L Shic A \m Vg%
A e 3 2R UMNICS EFE
menaquinone & RGN HE TR
D, S%ZOFEICRYHL TETH D,
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