S e ———

2,7?-332-

BIBLID» ; ISSN 0253-9736

PREFEFE  Acta Phermacologica Sinica

(26)

1993 May; 14 {31 . 2789—282

hiRECEBAREBEE 14 WA R EMESY
(BREFFEEERTE. B 350004, FED

v
fﬂi{ﬁ, X i, R

Purification and anticancer activity of cytotoxin-14
from venom of Naja naja atra

ZHONG Xiao—Yan. LIU Guang —Feng, WANG
Qing—Chuan (Laboratory of Venom Research, Fu
gian Medical College, Fuzhon 350004, China)

ABSTRACT Ilon-chromatography of Iyophilized cobra
{Naja napa atra) venom on SP-Sephadex C-50 yielded
14 fractions, of which 7, 8. §, and 10 possessed neu-
rotoxic actions and 11. 12, 13, and 14 had cytotoxic
activities. Chromatography of fracfion 14 on SP-
Sephadex C-25 gave cytotoxin-14. It was homoge-
neous on polvacrylamide gel electrophoresis with m=
7448 Da. It was a typical eytotoxin without phospholi-
pase A, activity and had a selective cytotoxic action on
human cancer cell lines.
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MATERIALS

wE AP ERRERER. AREEKRET
5.
#M  SP-Sephadex C-50, SP- Sephadex C-25,
Sephadex G-50 F Sephadex G-15 ( Pharmacia,
Sweden); N. N’ — methylene bisacrylamide (Fluka,
Switzerland ) ; acrylamide {Serva, Germany); trypsin
(1 : 250) (Difeo, USA); RPM1 1640 {Nissui,
Japan); PIHSE Z, B (TEMED) (b33 R 1555
I SiElE (LS &E=) RLEAN): BERRRNT
HCEEERR R RN HERFHHE AR
{128 M-750A RETNEE N/ R HALEH
(RMEZBHE); YDS-4 B P £ HY (HE
TEBAE ) LMS-2A B 8 A M0 2 (X R
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METHODS AND RESULTS

HW S =R HE S HIHESEH

1 #4535 SP-Sephadex C-30 A
NH,Ac 0.05 mol = L™!, pH 5.0 &M RE
TR (3. 50 64 cm). PEEIREEEEE 3
g, BT 20ml BWHED, LESEBATEBE TR
EH pH BEMN EARAFARER, F#E 20 ml
«h™'. TR A YC UL 280 nm b A
ez il 2 (Fig 1>, 3k 14 B .

2 HuaNBAXKRAE - A
AVHHBE  HAREE T Tyrode # 24 CHIE
Hrh, AHYDS-4+ ZHEL0.5 ms BRI E
10s —RKZEPBHEMALN . A LMS-2A 2
FOCRYCEEMAE. e 7, 8. 9 Lo A
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Fig 1. Chromatography of Naja naja atra venom on
Sr-Sephadex C-50 column. Lyophilized venom ¢3 g)
was applied to SP-Sephadex C-50 column (3. 5 64
¢’ and eluted with NH, Ac buffer at 20 ml  h™ .

WA RN, BEFEmEREMHAS
EHWS, S5 11, 12, 13 M 14 EHE
MEER: REdnsRmE - AT ELE
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3 BFu4AsELLCEYHHS
& Langendorff .o RERA, A 38CH O, 40
f] Locke Ringer . FH S W FHHKERN
AR H LMS-2A igF {id= G s il
2. 511, 12, 138 14 FOoNkEShEY
HEERERR. CEME. CHESH. BRE
i, BT RO B .

CT-14 W%t B H £ (e FHBE AU

1 CT-14 ¥ &4 W45 14 b

Sephadex G-50 BFBEHE (3. 5 X80 em). FWH
KRS, M 2oml - h™'. MERREEER
280 nm 4bET A HAEE (Fig 24, &g 3 £
SP-Sephadex C-25 (3 X 68 con Y EBE— Al {b.
A pH 7.0 BEEEE MK 0. 1 mol - L™k A—
F ¥ (Fig 2B) . $R2Z R cyrotoxin-14 (CT-14).
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Fig 2. Purification of cytotoxin — 14. {A) Chro-
matograph of peak 14 in Fig 1 ou Sephadex G-50 col-
umn (3. 580 cm) was eluted with redistilled water at
20 ml +h7'. (B> Chromatograph of peak 3 in {A)
on SP-Sephadex C-25 column (3% 60 cm) was eluted
with phosphate buffer (0. 1 mol « L', pH 7.0) at 12
ml« h!.

YT EESEHEy pH 8 38 Tris—HE
BB AR 1% SDS). ARBRCT-14 24
B— 3.

2.3 WA EBAFEYFHERY  Foil
wmARESEES E, HELAWA CT-
14, BRI - FILREER.

3 &% f% 88 A, (phospholipase A;. PLA)
S LLRERRE R, T R I
B, itH PLA. WHIEN. FREIACT-14 1
PLA, $EH1% 0.

4 EiAmmA CT-UEFRIEITEK
W5, FEHZ—835 REEB A L2
BE. £REMd 15 hEEmAR. ZER
RE LY N 60, B FREY 7448 Da (Tab 1D.
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Tabh 1. Amino acid compositions of cytotoxin frac-
tions from Naja naja cira venom.

ALI] B(Z) c‘fll D1(1]1 thii CT_14

Ala Z
Arg pA
Asp 3
Cys 8
Gly z
Ile i
Leu 6
Lys B
Met 3
Phe 1
Pro 4
Ser 3
Thr 3
Tyr 2
Val 4
Total 60
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5 LD, i iv CT-14 /MNE BV
LD,"" #41.88+50-22mg +kg™'. Hfitk
= MENBip CT- 14 LD~ 2.9 mg

c kg™, SR {ER A 2. 7—3. 2 mg » kg™,
sc I LDyX 23-2 mg ~ kg™'s 95 % O] {5FR 21. 8
—24.5 mg - kg™

6 MERIEBAZE -—MAIFEEGEN
CT-14 BERH W B8R 22 F1 B BRI BOUL R 512 /Y
ALE M4 (Fig 3).

i -

CTis 2 ug-ms?

Fig 3. Effect of CT-14 on isolaied rat phrenic nerve-
dinphragm- Twitchs were elicited by electric stimola-
tlon omn nerve (N } or diaphragm M } with supermaximal
votage (90 V), 0.1 Hz. and 0. 5 ms pulse duration.

7 ABGXECEYSHE CT-14
B3tk X B Langendorff (GREC LS A S F 1
MG RERE. CERE. CRES, BES
#H(Fig 4).
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Fig 4. Effect of CT-14 on isolated rat heart.

CT-14 ZHE S0 AR R 5
MGC-303 (A B4l )40/l .CNE () BTH
55 40 B B ) AR . Hel.a 20 A 50 3L B UL 40 B AL
BERTFEREFENFLE ISUETEE
100 1U » ml~', S8 % 100 pg - ml '# RPMI
1640 EF WP, 37CHER. B 2—34d &
.25 MEOMIELEN K. ¥ Lidge
WIC m B TREELRBERNEA,
EHR24hE, MACT-14#EH 4L, BEIE
HEH A BY (trypan blue exclusion test) ¥ §&
HB¥. SRR CT-14 %o PO Fh 4l M a9 g
EFHHER -—FXE EAIM IC, 54
MGC— 2303 # B 1. 78 ug - ml~!, CNE # g
1.52 pg » ml~!, HeLa #iMY 2. 5% pg » ml™!, H,
BCULEIEE 5. 92 pg + ml~ (Fig 5.
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Fig 5. Inhibitory effects of CT-14 on myocardial cells
of newborn mice ()}, HeLa cells (§§>, MGC-B03
cells (%> and CNE cells ([ ]) coltored for 4 h. % of
control =numbers of lving cells of treated/numbers of
living cells of control. x+s. n=9.
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DISCUSSION

IR SR % SP-Sephadex C-25 485,
PINaCl 0—0. 5 mol « L' (BEMEERE Y Y 28
HERRASR 15 FEgtk, HPEH9 9 AN
SGH|E, H 10, 11, 13 1 14 HA KR RO,
B CM-Sephadex C-25 1 NaCl B 28 & BF ¥e i
(RO e, M hERERRNT T
HEH2%, #£8 14 +EHE, H476, 7, 8
MoBFEWSHEE, 49 120 13 BHAKRSE
EEY. EXRP-EFES RSB FEMEE
BRelrAFeSuEAY, YLAoFHKREESA
4y

2 TR CT-14 SR NI SR 3k,
SDS — B 1A P i 8 2 B B 0 T iy S B ER T
BRARIEHEY —/, BASHIRNE A, HE
EMAR SERENPERENSNARER
CHM”, B 60 PEEAMMEAR, STHX
—Hiss.

& W E T CT-14 3 MGC-803 44 K.
CNE # K150 HeLa SR SAMARETEYE, B RE
B CT-14 M=fABARKEEHEHBORG
fEH. CT-14 X 1IEB . H.-C- W40 B 0 A B 3 4R
B, [BEEE AR RS L.
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