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XhHXABE Phospholipase € Produced by Clostridium botulipum .
. Types C and D: Comparison of Gene, Enzymatic, and
Biological Activities with Those of Clostridium
perfringens Alpha-toxin
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Clostridium botulinum type C and D strains have been reported to produce opacity around
their coloniés on egg yolk agar, which was suggested as a phospholipase C (PLC) activity.
Until now, only alpha-toxin produced by Clostridium perfringens is well investigated among
bacterial PLCs. To confirm that C. botulinum types C and D produce PLC (Cb-PLC) and to
determine the enzymatic and biological activities of Cb-PLC, we sequenced predicted-cb-plc
genes from eight strains employed, cloned cb-ple from type D-1873 as the representative gene,
and then constructed and expressed the recombinant Cb-PLC as a GST-fusion protein. The
enzymatic and biological activities of Cb-PLC were examined and compared with those of
alpha-toxin. We found that each of cb-plc genes consisted of 1,200 nucleotides that encoded a
399 amino acid residue-immature protein. The protein consisted of 2 domains, the N- and C-
domains, and the overall amino acid sequence identity between Cb-PLC and alpha-toxin was
more than 50%, suggesting that Cb-PLC is a homolog of the alpha-toxin. The key residues in
the N-domain was conserved, while those in the C-domain were not conserved compared with
those of alpha-toxin. Cb-PLC showed PLC activities on egg yolk agar, egg yolk solution, and
p-NPPC, and sphingomyelinase. activity. It also demonstrated hemolytic on rabbit
erythrocytes. However, the enzymatic and biological activities of Cb-PLC were somewhat
weaker than those of the alpha-toxin. It.is speculated that Cb-PLC might play a role in
botulism pathogenes1s, especially to assist the passage of neurotoxins through mtestmal cells
membrane, or in providing nutrition for bacterial life.
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R XHESR Effects of Propofol on Left Ventricular
' Mechanoenergetics in the Excised Cross-circulated
Canine Heart
(1 AHWEXXBRLBEFICIBTI3 70’7100
EBAN/TFV2F547ACEX2ER

BXFERFR BB BRE ML &% PR K KB XA F-

U BWXAEORE

Propofol SHIRRESRY L UL EREREN TV AR EZA Y / I+PzrT 4
2 ARRETHRIERTIV, B2 124 SREEXEROEAOZTHFEAK
Propofol ZHEAL. EENEHRESREROAR (Enax) OFLL., ThIZAS
V0, DB L& BRERAE ARER (PVA) -VO,BaRE AW TREE L 7,
PmmmlﬁkﬁiﬁkEiai%ﬁﬁbemxPMN%%@%MEL EEER%
E%E LT Propofol AR L TEHREICHITS PVA VOZBQ{?*%:?E'JEL Ca ZHEW
TERBRICAIRE LT,
Propofol #E ERITEV Enax R EBRKFHICET Lko Propofol I2PVA DBE 2
MZIZ & TIC Enax OBE I 2 b iz 5-X 2880 Ca » IS TH D, Propofol 1x 4
A/LFV2T 47 A0LTR Ca 7Oy A2 BT 0y - LRAETHDBHTR
Ehis,

BRXFERKROEREE

Propofol IXIBARME L LTESBRERA SN TVWAIR EZAD ) 2 FS=F 4 7 X
CRIETEEIPARTRY, FFRE T X EROHRAD RIS Propofol
BEAL, Eiﬁﬁ%ﬂ*&ﬁﬁﬂd%@@ﬁa (Emax) OFLL, FNiTHES V02 0%k
¥ IRFEHEAMER. (PVA) -VO2 Btk %:Fﬁw'tﬁﬁE U, Propofol EALEHICEZSE
BZAWML T Emax  PVAVOL BIREREL. EZFEEEE LT Propofol & EAAN
LTHBEICBITS PVA-VO2 MR EZRIEL. Ca 2BV TREBRRAELE LS,

. Propofol #B_ERIZ V> Emax i3 REKFFAITIET L, Propofol iX PVA OB =X b
IZREEBETIC Emax OB =2 M52 2812 Ca & RS THY . Propofol i1 20 )
.:r.-i- V2747 ADLETIECaTuyb—hpgTayb— 2 Iﬁ@?bé!’&n’btﬁfﬁ%
IRETHDHLBDD,
L2T, FHRERME (BEE) ORI 2BIRENDILBD S,



% % 2 F E {
B 5 L x2a i} -
BEEXFOLHK 3 %
¥ J/EES HZHE 438
ZugsoB i BK2412AH318
FHBEO0EH BIoRHTRUE
' (ZAURAK 4 EB2ABY)

MR/ XESB Role of VEGF and matrix metalloproteinase-9 in
‘ peritumoral brain edema associated with
supratentorial benign meningiomas
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Usefulness of Balloon Angioplasty for the Right
Ventricle-Pulmonary Artery Shunt with the Modified
Norwood Procedure)
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