PEALFER  19824E 12 H; 3 (4) : 2456—250
R temiER R BER

FHEE ERZE KR OB KRERE

RBE Ly inERERENNTIRYEERE
. /AR ivRmigie i 5 LDso>2.58/ke. M B
¥ iv 200 mg/kg JHFR, Mk, ECG. SMEig f
FF. BIEEERM, BRYyEEMEHR S BaiE]
—APNET, ESEATREE 478 Y
17, HFHEL 4.0, RYyEENENTERERR 2
B,
X@i| LwpEenE w3 HEER DR
EDsps #HFET) RASBEBRERSEN HE
Y
REFESTRENLERTNIEEE
-9 K iR Wy i ( Agkistrodon acutus)
RIS, MR H

#iL 5/ KRR,

# e85 K &

AU g mE RWIERERA BT b A
7%, BEEFRFRHE0, SBLE, Bk
4CHRFLER CFRIRMTE). WEIMTE A 85-
BB% BB ER I UTIE M A ( LW FER), HIRE
BESK, EARR80me/ml, iHtE 801214
(PRREBINTE).

Wl MRS, M EBE BRE
FRNIE R HAFEH, 2R TRETH,
RESRH. FR—EETH, DAEELKEK
Rkt A, BGEREE NS R
Z IR /N R iv LD % 95% W] 4% IR 43 Al
5 8.1040.46, 1.40+0.29, 0.79+0.07 f
0.0294+0.0003 mg/ke .

SoERE REDFETRERRRE,
HiK iv 100 mg/kg, 34,6 FHH) ip 10 mg

(ZBABWII B GHIRFT, -1 245600)

[kg, %6 FMOAERIM, 428 Mm%, #HT1
ml IR VKA,

DEAE-Sephadex A-50(3E88), WK Bt
BB RIED), BRENAGBIR, BB,
2o 2 R-250, CM-celluloses C~82 #1 4~
MEFEEDCGER), 3HE. PBEEE T RE
&), BBAHEBEM@LES), BN E S
YR TE (L IEAEDHSARE), WEEB.
LB ER C(EEEREFERERT), 25k
EBBMWCPYELRBER, HaAR % h
E (AR 5 CP),

MmEEAH Lowry REWE, M4-1M &
R BER .

5 R

GRRERE W20+t2g /MRS 5 IEH,
54> 84, FH10—20 R, XA ip 4 Fh
FER R, 2425 A iv iEMiE 260 mg/kg, 10
min J5 ip iEF, IDF48h FETH, LR ip4d
g R F K &4 HA 70-100% 5E T, T4
BHAL BN RYIREZSEHEESEB
FRPER, AR RIS SO BifE
ROLE 1),

EE gt 4

1. stPHFNRe9E /4R KE 20+2g
ANRR, SRTRARBITA, & 10 R, ip RYiE
ke pmg/kg, 20 min J5 I8 77 4 ip i 1 B
260 mg/kg, 03R48 h FET-HL, R X EA 14 h

VBIETAL HKR 1982210 HER
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Table 1. Mortality of mice from ip snake venom

10 min after iv snake-serum

Venom Serum Mice died/
(mg/kg) (mg/kg) Mice dosed
Agkistrodon acutus - 20/20
Guenther (5) 250 0/ 20%*x*
Trimeresurus stejnegeri ——- 14/20
Schmidt (1.5) 250 0/20%**
Agkistrodon halys -— 18/20
Pallas (1.25) 250 12/20%*
Bungarus multicinctus --—- 10/10
Bliyth (0.2) 250 10/10%

Compared with control *P>(,05,*** P<C(.01
WM& T, JBIT A 48h JE 12 80% (P<
0.026), EAIEMTEXT ip BILHRYIE i F
H/ANRERBENIBITIER.

2. P ERLGEHFERN  H2.0+10.5
kg HERE R, MEAATAL 3R, 45F
ek AL im RV g kR 8.6 mg/keg, 2h fEiA
Fre | H 4kaklk iv i 160 mg/kg, M2
A8 h ET-HRKRFHBALRNBERE, &
ARG ENESURE S, SRMBAHAF S 480
WEHIET:, BEAFATEA, Hifm i &kt
P75 1A &3 B = 0 R v OB, B AL 4 T IR ofn B
B, DEERAE, /NS LRBEmE, £
BESE Lk, HEFE%HR, BREHA
ARFRM, BITHAERFE, RELHE
W%, ERERMFXKEEE, B R4S
N T b AR R, BHALR FRE,
BRAEBREAKNS, THEMERMERLE, Wk
MmENPHERREHENBITER.

St 10 7 %3 ST 9 Uy 4 e W % ) IR A0 3R S
HEREHEE

1. MR&ELEFIGRZ 2012 PFR20
R, 5424, 5%HA% ip T 0.26 g/ke,
10 min JEEERLL ip 2 YpidEsE 2.0 me/ke,
MIRARSRS, 1hERAERN EH T H
AREERK 28 BRI, WEHBEMATR, 4% 3R 4
AR /NR BRI <8 min, TxHRA & Mo
AFE]> 1h,

2. P ER R bk R R AERD
2kg EEFRRI R4 8 4], XA &
M, IEHAREZEK v RY g H 2mg/
kg, WM iv i 100 mg/kg,20 min 5
BIERAL iv RV iRiea; 2 mg/kg, 40 7 iv g
BATFS 1,4,24 h DR B, W) 2 4 il %E 1E A
i RBC, Hb 43 45/ [A), % rfn A o i) . BUN,
FHEEAT, GRESHAE vigFE1h F LR
EISWHAILER, BE24h EH &L
i 1fn Y 4 A e S B I B TR) 34 <7 min, 4F4ETR
FJt. RBC i, Hb HHi T, HEHMEE
BemEEcR M ERT LR, (BAE24h HK & IE
H(E2),

& 0 B E D, T WX B9 W E

1. EDg, il 2 21+2g N 40 R, 5]
44, ip 2LDs KW iSRRI 57 iv
EWIL LB M, TRE A/NR 480K
ROFET- %k, FBISCHLER B B oK AR i 7 i 3T
RWpiEEFK EDy KX 95% W 15 W Jh 46.6+
6.4mg/kg,

2. "EFAMHAE BUAED X, BF
Idgim i 1.0 ml, AREP 1 mg #IHEKLR Y
PGB RRMAZE R, MBI NENNE
K, HEEN4ml, F 37°CHRIE 30 min
W, BRBRER6 R 19+1g NR, ip bR
RHeWwo.2ml/H, ML 48h, DIFLAFIE
M SRR Z M. WA R
1545 ml Bl AR IR kG 12.6 mg, [H] i I
BRI PII P I F 1 HE ml W R YIRS
# 10.5 mg,

S i 7% B9 W R

1. ZH45HKE BLTENEE M5
MR iv LDg,>2.5 g/ke,

2. whANHHEHE, SALE B
AN EFRENURFEREIFEAE M6
R, k& 10-18ke, R8T, 94 H 4,
NIBAA TR, SHATHEB/NG K
mJE, iv &M 200 mg/kg, 4B iv G5 h
8d, 7d#im## GPT, BUN, RBC, WBC,
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Table 2. Changes of erythrocytes, hemoglobin, time of calcipexis, thrombinogen time, fibrinogen and

blood urea nitrogen in rabbits 0-24 h after iv Agkistrodon acutus venom (2 mg/kg) which was given 20

min after iv itsxserum 100 mg/kg (x =SD)

Control group Snake-venom Snake-serum
0h 438+12 47047 44228
RBC 1h 431 8 40814 40746
(x1074/mm3) th 440£13 375+54 39740
24 h 123+ 6 210179 44036
0h 9611 107t 3 97T+11
Hb 1h 9611 9Ux 5 95+16
e/bh 4h 9610 8711 8814
24 h 95+ 4 5814 97+ §
0h 86 6 90 £ 3 85+ 8
Time for 1h 90+ 3 >360 88£10
calcipexis (s) ih 80 3 >360 110+13
24 h g5t T >360 8510
0h 12+ 1 13+ 1 11+ 2
Thrombinogen 1h 9+ 3 >60 13+ 1
time (s) {1 h 13+ 1 >60 15+ 1
24 h 11+ >60 10 1
0h 2,87+ 0.09 2,87£0.09 2.97% 0.17
Fibrinogen 1h 2.85+ 0.06 1.34+0.17 2,27+ 0.15
(g/D 4 h 2.88+ 0.08 0.90£0.12 1.98% 0.18
24 h 2.89=% 0,05 0.47+0.13 3.02+ 0.12
0h 6.8 = 0.8 7.4 £0.2 6.7 = 0.4
BUN 1h 6.9 = 0.3 7.2 +0.3 6.9 £ 0.7
(mmol/1) 4h 6.4 £ 1.1 10.9 1.7 6.7 £ 0.5
24 b 6.9 £ 0.6 22.3 *5.0 6.9 £ 1.0

Hb, BE—KEBmE, AXELZH R E, BB KRTE iv b M iE R = A B Y T
B ZEIE, #FTHREMNE, SERIEMENG T, iEBRmERIEEERR.

GPT, BUN, RBC, WBC, Hb ¥ % ¥ my hERBRTHSESLSHER

fi. L. B, B. 1. whFRE£RTFHRL

(% 8). HRFBAMIF. B,

AN AR &

1.1 BWERELSSUE BRWIERR o &

8. whipxhrEA, £k A ECGH ¥k 16 mI(&E R 900 mg), ZEHHEBHETEE I
RAAE 10 kg ¥, XEWZHWHME, BR  AGTRBREE, 25 K B % 86%,
HIKRIR iv M 200 mg/kg, W £0.5,1,  HLEE, LEERASMABRERREZES

2h WIER, mERk ECG THBEL.

BiER%Rik 66%, ACIRE Bh, Wik, W& UF &

4. hFHARRERE HPEZ R AN iS4k s 4o 2 AL
B KR ESBRAR, £33 kip i F 1.2 DEAE-Sephadex A-50 k:EHF4>BS
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Table 3.

erythrocytes,hemoglobin, liver and kidney func-

Effects of snake~serum on leucocytes,

tions of 9 dogs 0 h-7 d after iv snake-serum 200
mg/kg (X £SD)

Snake serum

Control group group
0h 14.3% 0.6 13.4% 0.3
WBC s5h 14.5% 0.5 13.6+ 0.4
(x107%mm%) 3d 14.7+ 0.4 13.7+ 0.5
7d 14.0£ 0.5 13.8+ 0.4

0h 695 +£30 705 +£25

RBC 5h 680 =£15 710 =*20
(x107¢mm? 3d 720 +28 738 *£15
7d 12 +£21 698 20

0h| 138 =£12 139 * 6
Hb 5h| 130 =£15 135 +12
e/ 3d| 138 £ 8 139 +10

7d 132 *+10 137 £ 8
0h 37 £ 2 35 1
GPT 5h 36 £ 4 3T £ 2
U 3d | 38 £ 3 34 £ 3
7d 33 £ 6 32 £ 7
0h 6.5+ 0.4 6.5+ 0.2
BUN 5h 6.4 0.3 6.3+ 0.5
(mmol/1) 3d 6.3 0.7 6.5+ 0.3
7d 6.5 0.5 6.1+ 0.6

ZREBR RIS Ay i 7 %5 0.01 M Tris-
HCl pH 8.0 £rh#k i %%, £ DEAE-
Sephadex A-0 #(2.2x46cm), 4y Bl pI
£ 0.1, 0.15, 0.22, 0.5 M NaCl i) & 444
WS BB, SEWE, sml/E,80ml/h,
T 76515 BT 280 nm AL 1 W, B 6 NE
HE(E 1), TEEEEBREZRGEHMLE
WEDFIE FESE 6 I, ZNEKS P
RYBIEH I mg F.

1.8 CM-celluloses C-32 EF4 88
B4 DEAE-Sephadex A-50 B4 IO E 6
MERMREERS 0.01 M pH 3. 047 —ir ks
BME R EEE &, £ CM-Celluloses C-
82 (1.5x40cm), Pl & 0-0.5M NaClgy

Tubes

Fig 1. DEAE-Sephadex A-50 column-chromato-
graphy elution print

.Absorbance at 280 nm

Tubes

Fig 2. CM-celluloses C-32 column-chromato-
graphy elution print

BB KA ITERBERR, 28KE B
&8ml, 18ml/h, 53Nk (E2),

1.4 FESEARBKRER ELRKA
W HEREEBR, SERIRESY, KA
Wk E 8%, 4+>BIF pH8.95 pH6.7 Tris-
HCI1£2 Mk BLRS , BERI#R0.2 X B X 15cm, 2CM
~celluloses C-82 4y BHy 4 8 MNMERIIREE K 1
ml(&£FEH 10 mg), EEEE, RBEZEK1
W, MBEER L, YHER-Tris pH8.8 4
MR, RUREL, ERET, RRBEER
RS 40 mA, 4 BIE B 60 mA, H ¥k 100
min, HJkE, EUTEER, LSBT 3 mm
—B, UBOU=HEREERE, SEERY
3, ITE 27, FE, AKTLCREBRR
24 h, TRIE, IEBBIRE B B Ik &
G, WEEEXE—NOmREEI, KE B
i, EETRRTY. S4RfWEESET
15mg, ERBENERBUEESALE R
BETERe.

2. WhixKERTHAXMER

2.1 RERBEERBREREE P
FHET0.1mg, F0.5X7 cmBEfX B H %,
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Table 4. Purification of the antitoxin factor in the serum of Agkistrodon acutus (Guenther)

Total protein Agkistrodon acutus Rate of recovery Rate of recovery of Purification

Procedure (mg) venom neutralized of protein(%) anti-lethal activity (%) multiple
Normal serum 900 75 100 100 1
Precipitate by
35-55% (NH;),SO; 405 62 45.8 82.7 1.8
DEAE-Sephadex
A-50 peak 5 90 30 10 40 4
CM-celluloses
C-32 peak 3 42 21 4.7 28 6
Gel plate electropho-
resis antitoxin factor 15 12.5 1.7 16.7 10

7 A&O |‘r>1)(eI r‘s 'ecr!'\itto\r albumin
¢l
'.‘2 5|
f 4
Fig 3. Polyacrylamide gel-electrophoresis of 5
Agkistrodon acutus serum antitoxin factor 39
) g
BE RO M B MR Bk S 5 KR R B Cytoctrome
[a], Eﬁﬁgﬁfgﬁ 3 mA/%, %ifk 80 min, 3 0 Roolfﬁve%:gml%imlsa 0
AEHNFERTFER R @, Fig 5. Molecular weight measured by gel
2.2 HIgHBHIKEE BWH kg electrophoresis

7. B Z ELE RS £ Mik(0.05 M,
pH 8.6)FElHl 1% T f5 4 (7.5X 2.5 cm), J0.1
mg FiE A7 0.5 mg [ F 4580 A 37 i5
HANFL, BL7 V/emHi Pk 80 min, HL pkEE,
LR & AP, E87TCH & 24h,
STER10B gefn, TURBME(EL), Hi#E
HF 5 Rpile il OB R 1 &KL,

: s b

Fig 4. Agar immune electrophoresis of Agkistro-
don acutus serum protein (upper) and the serum
antitoxin factor (lower)

2.8 STEREATE® SDS-JWHHK
BER KT R, WHBEE BE7.6%. W
BHEETOLSTEAT FUEG).

2.4 ZHAMWET F£0.1Mpi pH
8.72, 4.05, 5.57 FEEERILEMBUR L HITE
NEETFERRIEEK LWIBE, UTH
REZBMHENK pHEER, EBEATH K
pHENZEHRNEFH S, WERERT W
SEHLEN 4.0,

e hERENERN TR

1. MR &RE WERTE LT, U
Wi e FE D HTIR, fHO INL T A R MR S K
GRERATIERELE.

2. WM AEyKKE HkhESRY
IR HIT BT R, RIS A,

W ML E R L BE R AR R R,

Wwoo®

o 1ML 7 BE AT 2R My 4 e B /N R R A
BOEER, HXhBERANRTHAREG IR
fER, iv 200 mg/kg M EXS LB
RN, wiERREEEAR, HE34E5
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i) PR L B SRR B LRI, W LR
DHRYE, RERBIET, NERGHANR
BT R RT AR e,

M EFO PSRN ARSER Y, BA

REOBISIER, AR 5RYIEESE
BEWESTCHRIE 1h ERRER 4 51 W &
P&, WEL2ZR. Ovadia ™ {E5 7
B AERBAFET, W5
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348, i EORFEERT A GRR I F I
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ANTI-OPHIDIC TOXIN ACTION OF AGKISTRODON ACUTUS

SERUM

HUANG Jie-tang, REN Xiao-lan, ZHANG Mei, TENG Guo-qiang

(Qimen Snake-bite Institute, Qimen 245600)

ABSTRACT The lethal effect of the venom
of Agkistrodon acutus was protected by its
serum. The serum alleviated the tissue
necrosis and protected the blood system of
rabbits when given a lethal dose of the
snake venom.

In mice the LDg, of snake serum>2.5
g/kg. la anesthetized dogs iv the snake
serum 200 mg/kg caused no influence on
blood pressure, ECG,
peripheral blood picture, hepatic and
renal functions. No pathologic changes
were found after 7 d.

By ammonium sulfate fractional pre-
DEAE-Sephadex A-50 column
CM-Celluloses C-32

respiration,

cipitation,
chromatography,

column chromatography and polyacryl-
amide gel plate electrophoresis, an an-
titoxin factor was purified from the snake
serum. Its isoelectric pt=4.0 and its mol
wt=c¢70,000. The activity of this factor
against Agkistrodon acutus venom was in—
creased by 10 times.

Complement fixation tests and agar
immunodiffusion tests that the
antitoxicaction of Agkistrodonacutus serum
manifested no antigen-antibody reaction.

proved

KEY WORDS  Agkisirodon acutus serum,
ophidic toxin; antitoxic action; EDg, in
mice; antitoxin factor; polyacrylamide gel
electrophoresis; agar immunodiffusion



