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Studies on the sera of Trimeresurus flavoviridis,
Herpestes edwardsii and Dinodon semicarinatus

Yasuhiro TOMIHARA, Kazuo YONAHA and Masatoshi NOZAKI
Abstract

H. edwardsii and D. semicarinatus neutralized the toxicity of the
hemorrhagic venoms of various snakes of T. flavoviridis, T. elegans, T. okinavensis, T. tokarensis,

The sera of T. flavoviridis,

T.. mucrosquamatus, T. purpureomaculatus and T. albolabris. The lethal toxicity of T. flavoviridis
venom was also neutralized by the serum of 7. flavoviridis. But T. flavoviridis venom was not
neutralized by the sera of H. edwardsii and D. semicarinatus. The antilethal factor was not
separated from the serum of T. flavoviridis. Three antihemorrhagic factors of H. edwardsii and
one of the same factor of D. semicarinatus were purified, respectively. Bach of the purified an-
tihemorrhagic factors showed a single band on polyacrylamide gel disc electrophoresis. The an-
tihemorrhagie factors in the sera of H. edwardsii and D. semicarinatus were stable at the tem-
perature ranging from 0 to 60°C and at pH between 2.0 and 11.0.The molecular weights were

calculated to be 69,000 and 52,000 for the antihemorrhagic factor of H. edwardsii and D.

semicarinatus, respectively.

None of precipitin line was found in the sera of both animals

with the T. flavowiridis, venom or its hemorrhagic principles, HR 1 and HR 2. The amino acid

sequence of three antihemorrhagic factors were not significantly different.

The sequence of H.

edwardsii was not similar to that of D. semicarinatus.
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Table 1. Neutrallzatlon of hemorrhaglc and lethal tOXICItleS of the venoms of various snake
by sera of Trimeresurus fmvovzrza’zs Herpestes edwardsii and Dmodon semicarinatus

in vitro. :
Serum
Venom (ug) =~ " Trimeresurus Herpestes " Dinodon

' ‘ flavobz'rz_'dz’s edwardsii ~ semicarinatus
(APt (@ * w*  ®*  w* @

Trimeresurus flavoviridis (4) — 7.8 — 08 — 08
T. elegans (10 — 08 — 08 . — 0.8
T. okinavensis  (10) ' - 08 — 08 = 0.8
T. tokarensis  (10) - - 0.8 - 0.8 C— 0,78
T. mucrosquamatus  (4) — 0.8 — 0.8 — 0,78
T. purpurecomaculatus (2) — 08 —  0/8 — 0.8
T. albolabris (2) — 0.8 - 08 — 0.8
Agkistrodon b. blomhoffi (2) — 08 — 0.78 — 08
A. blomhoffi brevicaudus (10) — 0.8 — 08 — 0,78
A. rhodostoma (8) — 0,78 - 08 — 0.8
A. piscivorus  (10) — 0,78 + 08 — 0,78
A. blomhoffi siniticus (3) — o8 — 08 — 0.8
A. saxatilis (12) — 0.8 + 08 - 0,78
A, controx  (60) — 08 +H 078 H 0,8
A. halys caucasicus (8) — 0,78 — 0./8. — 0.8
A. acutus  (12) — 078 + 08 — 0.8
A. caliginosus (4) — 08 — 08 — 0.8
Bothrops jararaca (3) — 078 — 0.8 - 0.8
B. atrox (12) — 0,78 + 0.8 — 0.8
Crotalus h. horridus  (10) - 078 i 08 - 078
C. v. viridis  (9) — 0.8 - 0.8 — 0,78
Sistrurus militarius barbouri (4) — 08 — 0.8 — 0.8
Bitis a. arietans (2) + 0.8 + 08 - 0,8
Echis carinatus (86) — 08 ° - 0.8 — 0.8
Vipera r. russellii  (24) — 078 H- 0.8 H 0.8
V. a. ammodytes (9) ‘ — 0.8 — 08 — 08
Rhabdophis tigrinus (40) + 08 + 0.8 — 0.8
Amphiesma pryeri  (30) — 08 + 0.8 — 0.8

*: Bleeding; +, overall bleeding;+, partial bleeding; —, no bleeding.
*! Number of surviving mice/Number of injected mice.
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NTMTEEST » 57— (Bitis a. arietans) OF
%% -1 BHERY, Xv=bHh> (Rhabdophis
tigrinus) OFE—IAEL/. ZhllA D265
DHMBERSICHEEL. < ¥/ — 2 MFEN
7 AT, flavovirdis), % v </~T7 (T, elegans),

b X /~T (T okinavensis), © 75 5~7 (T toka-
rensis), 54 7 7 (T. mucrosquamatus), <
v o =77 (T. purpureomaculatus),> 2@ 7
FoNT (T albolabris), ~A F< L (Agkistrodon
b.blomhoffi), =k v=<uy (A, blomhoffi bre-
vicaudus), < 54 <= by (A rhodostma), DR
av sy (A blomhoffi siniticus), 4 5 /=<4
> (A.halys caucasicus), Fa vtv<sy (A
caliginosus), ~J 5 517 (Bothrops jararaca),

TAN=H3HI~E (C. o viridis), 47t
AT H I~ (Sistrurus militarius barbouri),

THERIHSUANE (Echis carinatus), BEUOF —
oy NRF Y~ (V. g ammodytes) ODB%
s L, LibL Xw<ay (A. pisciborus),
BT =LY (A sacatilis), TAY ALY
(A. controx), b+ vwR% (A. acutus), 3a <
H7H 7~ (Crotalus h. horridus), ’¥7 7 %
— (Bitis a. arietans), 7 v VI Y Y~E (4
Y ¥) (Vipera r.vusselii), ¥ < 71 % ¥ (Rhabdophis
tigrinus) B LU H 5 25 (Amphiesma  pryeri)
DFEEE-THERS, 720F5 VR (B.atrox)
PEE—MEE L, THIIEET A ) A<
LY (A controx) BEUET v wIVTHFYAE(A
V¥ (Vipera r. russellii) DFEAE -1 JE

7, ThlAO6EDHIEETLICHEL .

Zn 5 OFICEBTHIEEEEMMP, X, Fho
DEH in vitro  in vive THRET 5 DICHKELR
BMMEONERVEREAFARSLLICLDR
By a7 ) YRADREEDRRE L L UHIEEA
BT 2BOHMBAED £ /1 = X 54 fRE
BDIHLVERMBEONE D EEDLNSB X,
4, A/-28BOHMBOMEERIC—EDR
RSS2 D& S EWEDT S T ENTEEH
S>1E%, bo tBOBEERMPT CLILLD
Z OB REICE B IT BT,

2. N7, T -RBLUT7HTIMBFORIE

HIMB IS I VO F BHBIE/ER

N & 2 LDy DA TEOBIEAER £ME L
T B Z DHDIEE D 2 LDs DERIIAET S &
BTEpot, X, = v F—2BXUT A<
ME FAIE L1 EDEEED 2LDs DER LEEY
BTENTENM T (Tablel),

3. NThFEPOHRBTEEBYE

N7 I#ER 2LDs DNTEOBSUER ZHE L
1o D THEE O IIHIBEER A & DWE OB R T
LDtz T RFBGEERHRYD
St h3E i 5 % Sephadex G-200 CHE L1
—2 1,0, I, NOWIFnoEs GRIME & 0 5
BEDy v BE b OEMAZF%) I bHEGEE
BUEBDONE» -7 (Table? ; Figl). X,
FNSOBR T I 7 Ve vEATHIMELREL L
HIWEFHICHBEL Yy v 7V b HBGEERH
R SNIEh -7, HBSEIER % S oWENS
Mo EBRELTELIONSCEIRLD
12 id Sephadex G-200 ICHBFEIER % & >¥E DS
bind & U TAH ENEh - o fcddd, 2 Dicidh
HIEVERIZ 280 me D F V¥ ORI E b /50
YEHEE L TWaicnh, 3Diidwri—2X,
TH= MBS LT E— 7 TREBIMERIIR
T, HERERARRSLEVLEVS F-7h5H
Wr U CHESEER & 5 OBl ic I HIMAER &
pararell L DT X, EEOEYIMREH
S8 « B Ih /A HBIRFO & 5 3B~ R

Table 2. Neutralization of T. flavoviridis venom
by serum of 7. flavoviridis.

No. surviving mice/
No. injected mice

Crude serum 7/8
Sephadex G-200
Peak 1 0/8
# 1 0/8
» M 0/8
» N 0/8
Sephadex G-200
Peak I : Peak 1
Peak I : Peak IV
=25:3:15:2 0/8
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Fig.1. Sephadex G—200 Column Chromatography of the serum of
Trimeresurus flavoviridis

The serum (1500 mg of protein per 15 ml) of 7. flavoviridis was

applied to a Sephadex G—200 column (3.3% 70cn) equilibrated with

5 mM Tris- HCI buffer (pH 8.5) supplemented with 0.15 M NaCl.

The column was developed with the same buffer and 4.2 ml frac-

tions were collected at a flow rate of 40 ml/hr.

Table3. Purification of three antihemorrhagic factors from the serum of Herpestes

edwardsii.
Total Total Specific
Step protein activity activity Yield
(mg) (units) (units/mg) (%)

Crude serum 1310 19,000 14.4 100.0
Sephadex G-200 460 12,5000 27.2 65.8
1st HPLC 70 9,500 135.7 50.0
2nd HPLC 25 8,100 324.0 42.6
3rd HPLC
AHF-1 5.8 ' 2,500 431.0 13.2.
AHF-2 4.8 2,000 416.6 10.5
AHF-3 5.0 1,800 380.0 10.0
4 th HPLC
AHF-1 2.1 2,000 952.4 10.5
AHF-2 1.6 1,600 1000.0 8.4
AHF-3 1.3 1,400 1076.9 7.4

AHF: Antihemorrhagic factor.
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FTCHEL, NTEPOEXBIITREEMEEST S
RETLRIERTF 72 & OHENSIERAOHERD /D
», VL3I DSDORABEZSNS.

A% OMBES & L TERRTFORREPHEGER
FOEEL DV TOREIPRINS.

4, NThFEFROREMEF

AT MEROFHINERFIC oW TI 4 Tic Omori-
Satoh et al.(1972) Giﬁl}¥§ 70,000, BEEHED ~
55°CH L UpHEEME 2~11TH B LHEL T3,
5. v —-Z2MmiEFO I BEOMBMEF

7 v 7= R MIESD D 3D HLH I KF % Sephadex
(G-200 38 L U TSK-gel DEAE-5 PW4 it 7oss
etk ow b 757 4—THITORE ITkESL U7z (Table 3).
INRIZ T B~10%TH - 1o, BEREES TR
D77 YT L RF 4 R BRIKENITHE—TH
o1, BERODSTEIS ViR XD 65,000
Rk Stz £7:8DS—F + R 7 BRIKEHC &
DRD ONIDFEIZ69,000THA b=V
7 —z [ER O 3 BWOHLEMAFRE—D4 72
=y DO OERENTWR L b o, &R
BIGHAT R 7EOHMEFTH B HR 1B
LU HR 20 HIMBIEAAEE L. FEbHmRA
FRE0CETRETHYD, T/, pH2 ~1ITRE
Thot. NTHEOEICHERIESED Hh
WZELLENSORTFIRA &7 a7 Tk
WL ZDEYDBERREE L THBYETHE T &
Bhhoio,

6. 7hvymFEROHEMATF

7 J1 = & s o MR T4 TSK-gel DEAE-
5 PWARB W/ EEEAR 7 o< 55 7 4 —TH30

ficfEsl Utz (Tabled ). INRIT 2.3%TH -7,
BEUESIIEY 77 )07 3 K574 X7 BRIKE
T —Tdh - 1o, FBEEROSTFRIZ VIS
ek b 59,000 &k oo, F/SDS—F 1 R
7 BRIKEIC L RO SN AT EIL 52,000 TH
B EMST A=y MEPOTEIMAFIZE—D
FTazy b OBERENTVS T Lbbhot,
RERHNR T 7EORMKEFTH S HR 1
B X UHR 2 OHMBIEAZME L 7. FHRGTHIT
RFIL60°CETHRETH D, T, pH2 ~11TE

- ETh-i.

7. T —-RB&LUT7HTymiEFEFOHEME
F LR BMEF & O LhE
NTMERORBIRAF, Vipera palaestinae
MEDOHHMETF, 77 0%k X I MFEHOH
HEERF, =2y bv 3y MIEPOHBIRTFS
LDV THTTIHESN TS (Table5) .
BEERICE L TR~ Y/ —2BLUT =41l
BRORBMRTF RN T7ELTay b J v M
EHOFHMRATF & FEHIC 0 ~55°CTRETH »
to. pHEZZEM TR L T3 7 I o B IR T

 EERICPH2 ~MITRETH - 1o, AFEIRL

Ti= v /=2 MEDOHRBARFRANTELT
7 7 ax X3 ETOHEMET & EUL 72T
B (=70,000) BB ohids, 7Hh<sfEPD
FHIMETF o LFholiiEh omt MEFO
RFEXLD BNSWEESB .

8 vy —z2BLU7TH7smFEFORLME
F7 I JEER '
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Table 4. Purification of an antihemorrhagic factor from the serum of the nonvenomous

snake Dinodon semicarinatus.

Total Total Specific

Step protein activity activity Yield

(mg) (units) (units/mg) (%)

Crude serum 2,700 7,500 2.8 100.0

1st HPLC 570 5,100 8.9 68.0

2nd HPLC 70 2,500 35.7 33.3

3rd HPLC 25 1,250 50.0 16.7

4 th HPLC 5 370 : 74.0 4.9
5th HPLC 2

170 85.0 2.3
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Table 5. A-comparison of isolated antihemorrhagic factors.

Characteristics
Animal
rmass Thermo pH Molecular
stability stability weight

Trimeresurus flavoviridis o

‘ 0 —55 2 —11 70,000
(Omori-Satoh et al 1972) ¢ ‘
Vipera palaestinas 0 —85°C 4-95 80,000

(Ovadia, 1978)

Sigmondon hispidis 0 —s5C 31 90.000
___(Pichyangul and Perez 1981) .
Didelphis virginiana.

v 0 —37° - 3-—10 68,000
(Menchaca and perez 1981) ¢ -
Herpest'es edwardst 0 —60°C 2 —11 69.000
(Tomihara et al 1987)
Dinodon semicarinatus 0 —60°C 2 —11 52.000

(Tomihara et al 1988)

Table 6. Amino acid-composition.of Herpestes edwardsii and Dinodon semicarinatus.

Number of residues

, S Herpestes - edwardsii - Dinodon semicarinatus
Amino acid AHF -1 AHF—2 AHF-3 AHF
Asp - 52 51 46 47
Thr 42 40 42 21
Ser ' 39 36 37 31
Glu:- o 74 75 77 ‘ 59
Pro 87 . 70 72 28
Gly : 71 68 - 70 67
Ala . 48 51 49 34
Val _ 56 53 b5 28
" Met 10 8 9 4
Ile 12 11 12 20
Leu T2 70 73 30
Tyr 17 17 16 13
Phe 28 29 - 25 12
His 12 12 13 38
Lys - 15 14 14 . 33,
Arg 42 41 42 : 16
Cys 10 10 10 8 -

Trp — — — —

AHF : Antihemorrhagic factor.
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KF (AHF-1, AHF—2, AHF—3) ®7 3/
R E (Table ) IR LI, WIFNOERE TR
SEVER, AVA=v, vV Y, TNy IV

oYy, SNV, TI=V, N, aly
VY, Txz—T52vBLUTAME=VOER
MEL, AF4A=V, Ava4y, Favy,

bExFVV, VWIOVBIUOVRTFAL VOEEND
HABRD M7 7» VIdBERINE L1, 4RO
T3/ BHEOF- s h oML TIh S 3D
HHIMAFO 7 § 7 BEKIZIEEALE~ThH -
7c.

7A=Y MED»LHBES N HHBMRT (A-
HF) O 73 BHR%E (Table 6) IRk L1z, T R/¥5
FUER, RvA=v, €V, Sy IvEg T
a)v, SNy, TE=v, NYv, 4vadq
Yy, o4 vy, ERFIVVBIPY)VVOEER
MEL, AFF=y, Fovy, Tz=—NT5F
=V, TVE=VBIUOVRFA VOEEBRDI
, PUT V77 VIEERS NI T2,

TV —=RETH I BROEBARFOT 3
JBAR A LGS, Thwsid=vs—X
KL BRTAVA=Y, Fu)y, ~NYyv, o4
VY, TaEz=NT I3 VEBLETANFE=VDE
BobisiAvalyy, eRFVVEBLITY Y
VOEBMBEPoT, X, VI VETINF= VD
BEEOICAETEBOMBR SN, D LD
BRpo= v/ —2BLU7 8 < s hkosBimRE
FO7 I/ BB ERD b s, T,

SHROMBREL Ty —2BXUTA=Y
M7EH OFLE A FDO—KIBEEDRELB LN T
BEEIAET HEREORERL EBEINTNS,
S OHRHIMKRFAERRE T/ 7RAEEE OIR
BICISHE NS C &M s h 3.
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