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7z,

2. TR

19814E & 0 19914F % CICHE L FERIKEREE
PR FP AR A I TR D NE R B X 0 4
& M 7> viridans streptococci D 9 b, LUEERER
THEEBICHV T2 FMEEREHM EX Eo
HKBEBARARTH»DS. aureus ATCC 25923, S.
epidermidis ATCC 14990 % W5 ICEifR T 5 2 &
WX DBIENHEIND (FEHERY) Ko &
NVS Z 8k U7z, BE¥ERRIE American Type
Culture Collection (ATCC; Rockville, MD,
USA) & b AF L7z, BHRIZ10%skim milk (Difco
Laboratories, Detroit, MA, USA) f1¢—85C
WCHREL.

3. BEE&

¥z #1213 pyridoxal HCl (Sigma Chemical
Co., St.Louis, MO, USA) ##&¥EE10ug/ml &
5 XML, HiEEE, MKAREE, BEMHE
121% Todd-Hewitt broth (Oxoid, Basingstoke,
UK) (THBP), 5 %% B ik#E 1% i1 Columbia
agar (Oxoid) (MWHERX) %, P HEREICIE
Purple broth base 24g/! (Difco) & Thioglycol-
late medium without carbohydrates or indica-
tor (Difco) 12g/! ICHMIRE0.5% £ %% L DI
BRERNZ I8 e F vz,

4, HEAFHIRE

chromophore test?, $E53 4B, 5 %sucrose
il heart infusion agar (Difco) _ET® glucan
FEHRE®, API 20 STREP system (bioMerieux,
Marcy 1’ Etoile, France), rapid ID 32 Strep
system (bioMerieux) 12 & % A LFHHR 2 5~
7z,

5. DNA R

7L & @ microplate EP D H 3R & 8 Kk
& peroxidase-conjugated streptavidin & F&a%k
B L L T tetramethylbenzidine % f# 3 5 % # &
#HI2Z 2 72 DNA-DNA hybridization system®Z
X W #H~7z. hybridization 1245°CT 2 KTV,
HEHERE DNA & OMHEIMEST0% L L2 R L 125 E&
CEIETH S &Lz,

6. BZMERIE

TRk 6 47 H20H

broth microdilution #2Z X Y ampicillin,
gentamicin, benzylpenicillin ® MIC 8 & ¢}
MBC Z#I%E L7z, MIC iZ24FHBRICHE 2D
ZWR/ANEE L L, MBC IZEEREED9.9%LA
R S Wi k/INBE & L7z, MBC/MIC %332
LIEZ7RTHE% tolerance & HIE L 729,

7. R AR

FEF 4 > 5 538 & iz TW-6918K1C D &, in
vitro T @ benzylpenicillin & gentamricin @ f#
FAZHER % BB dhAR 2> & BT L 72, #%i3 THBP
T—®3TCTH#E R, #H L THBP T10,000f%
FRUEICERT T 6 BRI E UK ERZ N2
7o, FEFIGSHN 2 BefdRG, WINER, wmm2, 4,
8, 4RIy > IV EFREL, &Y N D
10fEHFCRT 2 WE A BEAKTIER LTz, &%
FRRFID10~1004] 13 MAFER b1z 87 U 48K
fEESEE#E (Anaero Pack ®, =37 2{b2,
H)L, ECTauo=—H»r 5 EEHBEEHL /2,
BEFZhRIZ 24 D EEBETHEL, 8D
BOOHEMFET L D ENI IR 2R L IER O
LR B e L100F% (2 logiecfu/
ml) D EOWEEMER %R LIS 2 HEEEM, 10
ERMOSIR L LRI B WIEEETE, 10FU L
1005 K15 OBhR &2 FHIEM, #1005 Ewid
LicGE w2 P ER & L7210,

B &

1. EFIOBEE

4 FEF DR E 2 82 % Table 1 12R9, 4
AT b ERICREERE L, YIFERCHE
B, BIERELED. TS OERIO MRS
13k CfERS LTV A tryptic soy broth, thiog-
lycolate broth, brain heart infusion broth (BCB
system: Hoffman-La Roche, Grenzach-
Wyhlen, Switzerland) CFEELzd DD, HE
EBICH W TV 2 EMEFERRH EX (HAKREE,
Hi) EOSEEINELS ORRTH o7z,

FEG 11348 3 » ARCLERRKIE, 13RO
FRODHNERRIBOZK 2 Z 0 BETH S, 5
A B < %, 38 CLLEDFEEL & AR ELR
DEZWi iz T cephalexin, talampicillin D O#K% 5
PRI CWAEPERE T, YREErZZ2LARKL
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Table 1 Clinical characteristics of infective endocarditis patients due to nutritionally variant streptococci

Duration

Out-
. come

in the
hospital

Surgical

Antimicrobial

Patient

treatment
(duration : days)

Underlying Predisposing L
events Complications

heart disease

Site of infection

Age/sex/year

uration
days)

treatment (d

no.

Cured

123

None®

Ampicillin
(57

Hepatosplenomegaly

Acute
bronchitis

Mitral valve Endocardium cushion
defect (complete type)
Mitral regurgitation

21/ F /1981

1

Cured
care)

None
(Outpatient-

None

Amoxicillin
(51)

None

Acute
bronchitis

Mitral valve

55/M/1987

2

Cured

79

None

(57)
Cefotiam, Cefmetazole+
Dibekacin, Piperacillin+

Benzylpenicillin
Congestive heart failure Aztreonam, Benzylpenicil-

Unknown  Pulmonary embolus

Aortic regurgitation
Sick sinus syndrome

56/F /1988  Unknown?®

3

Cured

Yes

Cerebral hemorrhage

Hepatomegaly

Dental
extracion

Transposition of great
arteries (Type III)

Post-Raselli’s
operation

Extertnal conduits
Tricuspid valve

11/ F /1990

4

lin, Benzylpenicillin+

Gentamicin
(276)

®Not performed during the admission

aNot detected any vegetation by 2-D echocardiography
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gotz, ABEE2MRIME ek IV/ VI E OIE
B T & DRI D G EIME T 2 FEE L,
FFRERRE % il U 7z, o0 a2 — HEIEFFRTR, BR,
FEECHEE 2R, FH4ROMEREELL 75
LGV UV ERE SR & e 2 Lo S B
W% L 27 L, ampicillin O BM#E 5 21708
PAREE U 72, 3RBE 7 4 A2 {EiEF BRI 21T,
fEEF IR LI EE 2380 7z,

FEG 2 133RBE 1 4 R CIEME A EASH
TerFEREINEBETH S, 35 ARG FHE,
BEIOSIETAUHKEIROZH 22T
amoxicillin 25 & L7z HSRRE 7, Yk 2 BN
ATz, SkBEEE, ORI I/ VI EE D4 HERAME
EERERL, LT —Z CTRIEABRCEE 2
», MBEEELD 77 ATV VI EREBRE X
NIz Z e o BPELAER L2 LT, AAD
ABET D7 ® 1k 7% < amoxicillin 2g OO
BEIC X DHRER RS E 25 2 BRI
DT a— EEEMHEL, BRI,

FEG 3 IX134F/T & D IEY 2 7 = FHERERFEA
FHAL2OZHE SN BET, AB2HARILY
39°CH DOERE, BEIFT I, AR 3
i E e HI/VIED 7 7 » akkiEE 58
U, st 3EOMEREELD 7T 2BV ~ Bk
BRI NIz 2 & o RBRGHELNER L2 L
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DR 7z,
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FARIMEIRAE (M) 1 HE, WAL &
FLTBY, £BA4PHTY Yy M, 8T
Rastelli Fii 217> T3, Akt 8 # BRTiCikE
L, 6% AMHBEEHLE21T-> Twieds, 2 BRI
X D3CCLLEDFER, WIS, FEE 2L ARE
Eix ol ABERESS 2 R E 2 LI/ VI ED
SIEIAKES L 55 4 PR E A8 T/VIE D
77 AR R R, FREERMEL, O
a2 —_ Rastelli £ THA & L7z LDAEE D%
%, EEO=ZRFHAEAEERD, T O%ER 4
EQOMBEREEL D 77 2B >~ FERE SR &
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Table 2 Characteristics of four blood culture isolates from infective endocarditis patients
and two type strains of nutritionally variant streptococci

Strains

Test Case 1 Case 2 Case 3 Case 4 S. adjacens S. defectivus

TW-673 TW-690 TW-670 TW-691 ATCC 491757 ATCC 491767

Enzyme production®

Pyrrolidonylarylamidase + + + + + +
a-Galactosidase — + — + _ +
B-Galactosidase - + — 4 _ 4
B-Glucuronidase + — + — + _
Fermentation of :
D-arabinose - + — + _ +
Inulin — - - — + -
Lactose — + — + _ +
Melibiose — + — — _ _
Raffinose - + — _ _ +
Soluble starch - + — + _ +
Trehalose — + — + - +

2Determined by the API 20 STREP system and the rapid ID 32 Strep system.
+, positive reaction; —, negative reaction

Table 3 Percent DNA-DNA homology among nutritionally variant streptococci

9% hybridization to biotin-labeled DNA from
S. adjacens ATCC 491757 S. defectivus ATCC 49176

Source of plate-bound DNA

S. adjacens ATCC 491757 100 5
S. adjacens TW-670 87 6
S. adjacens TW-673 82 5
S. defectivus ATCC 491767 4 100
S. defectivus TW-690 5 92
S. defectivus TW-691 5 86

R ERTo I SENRE T, HiAEYWERS 2HIET
3 LHRRT 2 7 DANEETHL, ZRATEAM =
AT U7z, DAMEERNICIIE RSB 2R
7o, FMiiKHmE &L H DD, ben-
zylpenicillin & gentamicin O A % 5 1) %
ZETHELT:.

2. H LERIHER

HRR B 4 BR B & UERHERK 2 #kD NVS DR
% Table 2 IZ/RT, RIIIR IR VH 6 ERIT TN
“C chromophore test (14T, salicin, sorbitol,
L-arabinose, mannitol % ¥ B ¥ ¥, dextran/
levan 2BEL L o7z, BRIRSHEE 4RO D B, fE
B 1 B3k TW-6738k%, FEFI 3 Bk TW-6704k O
inulin FEEMEDIA OMIRIE S, adjacens DIEHERE
&=L Tiz, iER 2 Fk TW-690%%, iER 4 H

Rk 6 € 7 A20H

3k TW-691#k 13 raffinose, melibiose F&EMH: L4+
DMIRT S. defectivus DIEHEREDHEIR & —F L
TWwiz,

3. DNA fHRE#:

NVS D& AR & ERR S BE 4 #D DNA tH[E
% Table 3 1Z/R3 . TW-6708k, TW-6738ki% S.
adjacens DIEHERE £, TW-6908k, TW-691#kiZ S.
defectivus DIE¥ERR L Z 2 N E v DNA B[R
ZL7z,

4, BEzERER

NVS e6tkizxts 2 £#EhiE#A o MIC/MBC %
Table 4 1Z7RT, WO D benzylpenicillin,
ampicillin iZ+ L T tolerance 2R L TE Y,
RigiEN b HE CRE(LERRCER 2R L
FER 4 X D 4B S 7z TW-691# 1 penicillin i
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Table 4 Antimicrobial susceptibility of four clinical isolates and two type strains of

nutritionally variant streptococci

Antimicrobial agents

Strains Benzylpenicillin Ampicillin Gentamicin
MIC® MBC® MIC MBC MIC MBC
S. adjacens ATCC 49175 0.03 128< 0.03 128< 4 4
S. adjacens TW-670 0.12 128< 0.12 128< 4 8
S. adjacens TW-673 0.12 128< 0.12 128 < 4 8
S. defectivus ATCC 491767 0.03 128 < 0.03 128< 8 8
S. defectivus TW-690 0.06 128< 0.06 128< 16 32
S. defectivus TW-691 4 128< 2 128< 8 128<

2Minimum inhibitory concentration (MIC) expressed in gg/ml.
*Minimum bactericidal concentration (MBC) expressed in pg/ml.

Fig. 1 Effect of benzylpenicillin (4MIC) and
gentamicin(1/4MIC: a, IMIC: b) alone and in
combination against S. defctivus TW-691.
Abbreviations: GM=gentamicin, PCG=ben-
zylpenicillin.

81 a

71

~—&— Control

—&— PCG4MIC

31 —A— GM 1/4 MIC

—{— PCG 4MIC + GM 1/4 MIC

2 -2 0 2 4 6 8 10 12 14 16 18 20 22 24

‘:’z Time (hours)

g’8

- b e
7.

Control
—8— PCG4MIC

31 —A— GMimC

—O— PCG 4MIC + GM 1 MIC

2 0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hours)
MThHotz, %72 TW-6918k X gentamicin & 3f
L T % tolerance Z/R L 7z,
5. FEZE

TW-691%k I Xf 9 % benzylpenicillin &
gentamicin O B &K O AKOEBHELIL %
Fig. 112777 benzylpenicillin 4AMIC 8¥Ti31%
EAEERBEIZRD 5T, gentamicin 1/4
MIC T IZIZ3HR & [/l CHEFER 2 R L TWwb
5, T OBEHETIXL.7 logiocfu/ml DA EHIKA
»E>h, HIMER 23R L7, L L, gentamicin
1IMIC & benzylpenicillin 4MIC OH&E D4
BEITIE L A E gentamicin i E b v X
<, TEEHES NI,

x =

SR HIHEER L 7o Bt DR 4 BB &
D5y BEE O A ALERIMER T Bouvet S DFEHERIC &
{—EHL?», DNAMEMED»S b NVS L [EE &
7z, NVS iZ Frenkel 512 & D Byt LI
BEOMBEEEED S FR SN TLBRY, Byt
MR, BufifE, WK, FERK, IR, 8k
Leip P DBRPYEL D MBS N TR B, 20
I by b IREDE VRS LAREER Tl viridnas
streptococci IZ & % B LAERD 5~ 6 %%
H®H3EINTWBEY, —F, 5% TIZhBETHE
H &7z NVS 2 & 2 Bt DN R IS HER- & O
1BlDAITHY, HLERETH-/z, LoL, &
E#RE L7z 4 BID > H198TEE & D 19914 £ T
7 5 FERNITREER L 72 3 B 2 Oz & & iz vir-
idans streptococci &% # M iCa PN 284561 D6.7%
LEROKDERE L IZIZFEETH Y, EBEDOE
Bzl T R znwEEz o,

NVS x5 2 PiEFI ORBRZMIZZ  O®EL

RPEFHERE 688 HWTH
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HB1~16 - Bosley 5134380 NVS iI22n»w T
National Committee for Clinical Laboratory
Standards £ #E'C penicillin 12 H 5 R R 2 M
THHIHEDP65%IZA SN, TD B 4 £k peni-
cillin ® MIC 2%4ug/ml DA E DOt 25807 &
LTw3%, Cooksey 5 NVS 248kD 9 % peni-
cillin ® MIC #30.12ug/ml A F @ B % ¥ 5 1%
67%T0.5~1.0ug/ml O § FEFD &5 N, Mk
HEMTHEWI ERRLTWEY, 2 OFERT
I3 3 #£1Z penicillin &2 M TH - 1243, TW-691%F
1Z benzylpenicillin 1239 % MIC #84ug/ml & it
HERLTW, L b 4 B34 T penicillin tol-
erance T& - 7z, penicillin tolerance ® NVS iz
B 2HEERRHAFRCL VHYOENTSE Z
WEE I N TW 39, Holloway 5912 & % £ 11
D NVS 10100%2%8 penicillin tolerance TH %
ELTBD, SEOKEYEMT .

—7, NVS iZftid viridans streptococci iz kb
~, streptomycin % gentamicin 2= TH %
Ed3NTWwAY SEGEIS NI 4O
gentamicin @ MIC & 4~16ug/ml T » 9 32ug/
ml 8z 2bDE3ASELoT, LeL, TW-
6918k 12 3 3 % MBC 12128ug/ml< & tolerance
ZiRL7z. 2O &9 7% penicillin fif{4 T aminog-
lycoside iZ tolerance %* 7R 3 NVS & Carey 519
bIMEL T3,

NVS iz & 2 Bt L PEER I3, tolerance
REDODHTFHFEL, fiho viridans streptococci
12 & BB LIRSS EEREEREMY: TRRHI, 3B
THIL %<, GIHEDHEE D FEWS, HEICIE
benzylpenicillin @ 4 5E[E# 512 il 2 T strepto-
mycin 2> gentamicin O &I 2 BRI S O HF FH 23
BOoNRTWSEY, EEE in vitro, in vivo THi
FHOHRZINREZRD 2E|EVI0H L0, Zh
WIEBENEERDASND2), B2 DRERL -
fEDI 4 b Rastelli FMr#e O RIMEFALEE & 5
TR 73 BERE R B8 OO DAV & PF L 7 B D Y
% Tld H % 4%, benzylpenicillin & gentamicin
PEDEEOLEERI X 2 NRIIEED ATl
EL{HEBL 2T, BREEDRESVLETH o 72,
Z OB E U THBERRDS penicillin iMETH D,

WL 6 4 7 H20H

R R X % T T b penicillin & genta-
micin DGR ICHEIIRERS ZholZ D
BEELzobDEEbhs,

NVS i3t L THigBE Cld %2 <, Lo b ELRY
DEERFHEEZR I LD % Z L IFSHEIOKEDL >
LHONTH S, MEREELR ETT 7 LEHERE
DIFRD S NI b b & 3K O MEFER TH
LB SR AIRE RS 13 NVS 258\, pyridoxal
WINES R V2007 B Y BRE 2B L T R
EEEzZoNT,

BhE ARERKZ 51CHT2Y, DNA-DNA hybridiza-
tion % ZHRE 72 72 W o I B K R AR AE M) R L
IEFEITHEE, BARRIEE, BELEMICO E THR:
72wl RIRZFERIRF I E H A DI E R e i B —
BIRIC B £ 7.

X &’

1) Ruoff, K.L.: Nutritionally variant streptococ-
ci. Clin. Microbiol. Rev., 4: 184—190, 1991.

2) Bouvet, A., Grimont, F. & Grimont, P.AD.:
Streptococcus defectivus sp. nov. and Streptococ -
cus defectivus sp. nov., nutritionally variant
streptococci from human clinical specimens.
Int. J. Syst. Bacteriol., 39 : 290—294, 1989.

3) BEHI{E—, MIFREME, BFH/\M . Nutritionally
variant streptococcus I & % R LA D
16, BREESE, 56: 705—709, 1982.

4) Stein, D.S. & Libertin, C.R.: A double-blinded
comparative evaluation of three media for
chromophore testing with viridans and
nutritionally variant (dificient) streptococci.
Am. J. Clin. Pathol., 91: 583—589, 1989.

5) Beighton, D., Hardie, ].M. & Whiley, RA.: A
scheme for the identification of viridans stre-
ptococci. J. Med. Microbiol., 35 : 367—372, 1991.

6) Bouvet, A., Villeroy, F., Cheng, F., Lamesch, C.,
Williamson, R. & Gutmann, L.: Characteriza-
tion of nutritionally variant streptococci by
biochemical tests and penicillin-binding pro-
teins. J. Clin. Microbiol., 22 : 1030—1034, 1985.

7) Ezaki, T., Hashimoto, Y., Takeuchi, N.,
Yamamoto, H., Liu, H., Miura, H. & Yabuuchi,
E.: Simple genetic method to identify vir-
idans group streptococci by colormetric dot
hybridization and fluorometric hybridization in
microdilution wells. J. Clin. Mirobiol., 26 : 1708
—1713, 1988.

8) Kikuchi, K., Enari, T., Totsuka, K. & Shimizu,
K.: Simple rapid genetic method to identify



836 i B

nutritionally variant streptococci by color- Chemother., 16 : 514—518, 1979.
metric hybridization in microdilution wells. 15) Carey, R.B., Brause, B.D. & Roberts, R.B.:
Submitted. Antimicrobial therapy of vitamin Bs-dependent
9) Holblook, W.P., Olafddottir, D., Magnusson, H. streptococcal endocarditis. Ann. Intern. Med.,
B. & Benediktsdottir, E.: Penicillin tolerance 87 : 150—154, 1977.
among oral streptococci. J. Med. Microbiol., 16) Holloway, Y. & Dankert, J.: Penicillin toler-
27: 17—22, 1988. ance in nutritionally variant streptococci.
10) Eliopoulos, G.M. & Moelling, R.C. Jr.: Antimicrob. Agents Chemother., 22: 1073
Antimicrobial combinations. Iz Antibiotics in —1075, 1982.
Laboratory Medicine. 3rd ed. (Lorian, V., ed.) p. 17) National Committee for Clinical Laboratory
432—492, Williams & Wilkins, Baltimore, MD, Standards: Methods for dilution antimi-
U.S.A., 1991. crobial susceptibility tests for bacteria that
11) Frenkel, A. & Hirsh, W.: Spontaneous devel- grow aerobically. M7-A2. National Committee
opment of L-forms of streptococci requiring for Clinical Laboratory Standards. Villanova,
secretions of other bacteria or sulphydryl com- PA, USA.
pounds for normal growth. Nature (London), 18) Stein, D.S. & Nelson, K.E.: Endocarditis due
191: 728—730, 1961. to nutritionally deficient streptococci: Thera-
12) Roberts, R.B., Krieger, A.G., Schiller, N.L. & peutic dilemma. Rev. Infect. Dis., 9: 908—916,
Gross, K.C.: Viridans streptococcal endocar- 1987.
ditis: The role of various species, including 19) Bisno, A.L., Dismukes, W.E., Durack, D.T.,
pyridoxal-dependent streptococci. Rev. Infect. Kaplan, E.L., Karchmer,A.W., Kaye, D., Ra-
Dis., 1: 955—965, 1979. himtoola, S.H., Sande, M.A., Sanford, J.P,,
13) Bosley, G.S. & Facklam, R.R.: Biochemical Watanakunakorn, C. & Wilson, W.R.:
and antimicrobic testing of “nutritionally vari- Antimicrobial treatment of inective endocar-
ant streptococci”. abstr. no. C-307, p. 395. Abstr. ditis due to viridans streptococci, enterococci,
90th Annu. Meet. Am. Soc. Microbiol. 1990. and staphylococci. J.ALM.A., 261: 1471—1477,
American Society for Microbiology, Washgin- 1989.
gton, D.C., U.S.A. 20) Cayeux, P., Acar, J.F. & Chabert, Y.A.: Bac-
14) Cooksey, R.C. & Swenson, J.M.: In vitro terial persistence in streptococcal endocaritis
antimicrobial inhibition patterns of nutritonal- due to thiol-requiring mutants. J. Infect. Dis.,
ly variant streptococci. Antimicrob. Agents 124 : 247—254, 1971.

Microbiological and Clinical Studies of Infective Endocarditis due to
Nutritionally Variant Streptococci

Ken KIKUCHI Kyoichi TOTSUKA & Kihachiro SHIMIZU*
Department of Medicine, Tokyo Women’s Medical College (*The Kitasato Institute)
Tadako ENARI, Yuusuke SHIBATA & Hiromi HASEGAWA
Central Clinical Laboratory, Tokyo Women’s Medical College Hospital

We report four cases of infective endocarditis due to nutritionally variant streptococci (NVS) that
occurred between 1981 and 1991. Three female and one male patients had underlying heart diseases.
Causative organisms showed satellitism to staphylococci. Two strains were identified as S. adjacens
and the other two were identified as S. defectivus by DNA-DNA hybridization. All strains had tolerance
and one strain had resistance to benzylpenicillin (MIC 4 ug/ml). This penicillin-resistant strain also
had tolerance to gentamicin. There was no synergism of benzylpenicillin and gentamicin against this
strain by a killing curve in vitro. A 11-year-old female patient with infective endocarditis due to this
strain, who had a transposition of great arteries, had large vegetations in external conduits by the
Rastelli’s operation. Some intensive antimicrobial chemotherapies were unsucessful and a surgical
replacement of the conduits must be done in this case. Since infective endocarditis due to NVS is not
rare in Japan, NVS should be considered for the causative organisms in culture negative endocarditis.
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