> S
' (Russell, 1967? Van Heyningen,
1960) (family) clapidae
| ringhal death adder tiger ; viperi-
dae(true viper) sand viper carpet viper |
common adder puff adder ; crotalidae (pit viper)%OI
rattle jararaca ; hydrophiidae |
hiroo-umihebi ibo-umihebi (
' ) viperid
crotalid crotalid
(Van Heyningen, 1960)
-
(anterior
temporal) '
viperid crotalid
) I I 1 1 eI|apiOI I 1

7!

(Van Heyningen,i960)



, oy -9

(polypeptide)

b (Russell, 1967 ; Jimenez - Porras, 1968) 9 '
(polyyeptUe toxin)

(neurotoxin)

growth factor * (Angelletti, Levi -
Montaleini and Calissano, 1968) 'l
(phosphatase) ?  (phosphomonoes-
terase) (nonspecific alkaline
monophosphatase) ni (5 Lnucleotidase)
[ (phosphodiesterase) (excnuclease)

(deoxyribonuclease)

(Laskowski, 1966)

(phospholipase a) (phospholipase ) (protei-
nase) fl (L-aminoacid oxidase)

(aminoacid esterase) (peptidase)

(hyaluronidase) (choline esterase)

nerve growth factor



elapid

/\ _ _ 1

/hemorrhage3 1 « (hemorr%agin) |,10 | &

(hémolyse) (hemolysin)
(blood coagulant) Pi (coagulin”™!
(cardiotoxin)
1
(neurotoxic) (hemotoxic)
(hemorrhagic) \ (shock-producing)

(Russell, 1967 ; Jimenez - Porras, 1968)

activity

elapid hydropheid
Q
(Naja naja)
: (Tamiya and Arai, 1966)

£ 00 - 000 isoelectric point (?

(disulphide bond)



(Jimenez - Porras, 1968) A

(glycoprotein) I (Braganca and Patel, 1965)
(neuromuscular block) presynaptic postsynaptic
! | % noon . '

' ' " (systolic arrest)

(acetylcholine) ?
' (Devi
and Sarkar, 1966) complex
rattle Crotalus
durissus terrificus (Slotta and Frankel - Conrat, 1938)
(crotoxin) 1
isoelectric point pH .7 Rochat
et .1( 967) subspecies
Crotalus durissus crotaminicus
(lysine) (crotamine)
; . crotalid |
1 water moccasin viperid .
(vipera-

toxin) ) Vipera palestinae
elapid (Kochv/a et al, 1960)



! viperid crotalid 0 1

(chemoraceptor) !
respiratory centre
(resp y ). L1 | |
(vagus nerve fibre) systemic arterial pressure
I 1
0
h vasopressor 3 (Jimenez - Porras, 9'0)
(histamine) 5
(bronchiole)
(lysolecithin)
(lecithin) (Phillips and
Middleton, 1965)
(bradykininogen) precursor
(bradykinin)
(Suzuki, 1967)
I;Meaume, 1966)
(coagulant effect) (anticoagulant effect)
H crotalid, viperid elapid
hydropheid

viperid 1



(thrombin)

X (incomplete thromboplastic action) !

(prothrombin) Vv
(prothrombinase)

(antithrom-
boplastic action)
elapid vipsrid
VI [1X
(platelet)
(fibrinolysis)
(fibrinogenolysis)

(heparin”

(Denson, 1969)
(Bradlow and Marcus, 1966 ; Marcus et al, 966)

1 (Jimenez - Porras 968)  viperid
crotalid
(Boquet, 96k : Boquet, 966)
? (Ohsaka
£t al, 1968) /
(Ohshima, Iwanaka and Suzuki, 1968) target organ



crotalid

, 0
(indirect hemolysin)

(washed red blood cell) (Condrea, De
Vries and Mager, 1964)

| ,
fl

(direct lytic factor, DLF) 1 ' (direct hemolysin)
' (Aloof-Hirsch, De Vries and
Berger, 1968) chain
H000 0
residue
amide

synergistic action
synergistic action

(hirschmann et al, 1964 ; Condrea, Avi-Dor

and Mager, 1965)



* (Zeller, 198 ; Zeller, 950)
(Chang, 1960)
(Yang, and Chen, 959)

(Yang,
Kao and Chiu, 1960)
| fl
( )
(AMP) (ATP)
(Angelakos and Glassrnan, 1965)
(Meldrum, 1965)
daboia
tic palonga Russell's viper
]«
,000
Vipera russelli
Vipera russelli russelli ! Vipera
russelli formosensis Vipera russelli siamensis .
( 9
00 - 00

(Deoras, 1963)
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Vipera russelli Russell’s Viper



activity

(Master and Kornalik, 196K ; Dimitrov and Kankonkar, 1968 )

(DNA)
(RNA) (Gulland and Jackson, 1938.C)
?
(Gulland and Walsh, 1975)
(Mactarlane, 934
stypven*
X
Lamb and Hanna (190.3
a and )
, (decalcified plasma)
1
"V 11T C * NCK 'Univet : A
Hurst
and Butler (19s1)
t.T
(electrophoresis)
5
B Burroughs Wellcome and Company

Inc.



¢9

(Grasset and Schwartz, 1955 ; Bowlers and Hall, 1958)

, fif
(Master and Rao, 1961 ; Master and
Kornalik, 196%) Master and Kornalik .
("1964)
Master and Kornalik
1 9
9 LI
(DEAE - céllulose)
[ (Esnouf and Williams, 1962 ; 1, <9 )
activity - activity
L <E9 )
~
'l
(gel filtration) lon exchange chromatography
21 '
9 (Dimitrov and Kankonkar, 1968 a ; Dimitrov and Kan
konkar 1968 )
1

113,111 141 711



complex
' ‘ complex

I I 5
complex

(photooxidice) W ' |

: ) activity o)
(Kochalaty and Ashley, 1966)

Lamb and Hanna (1903 a and 1903 )
Delezenne and Morel (1919)

orthophosphoric monoos ter

phosphohydrolase (alkaline) EC 3. .3. } ]
(Gulland and Jackson, 1938 a) low specificity
monophosphate bond 3-
activator optimum
pH et (F (%)
o~ ! (5-ribonualeotide phosphohydrolase EC
3. .3.5) iy ' (Gulland and Jackson, 1938 )
specificity monophosphate bond
5" optimum pH

activator



171 1-cle Oside«b'"-phosphite 1
(Kucerova et al, 1967)

T (orthophosphoric diester phosphohydrolase
EC 1 ' ,
5'- ;1 substrate
! (DNA) (RNA) i
, phosphodioster bond . tvif. (NAD)
(ATP)
pyrophosphatase (Razzel I3 Khorana, 1959) [
optimum pH (i
bet90 )
! (deoxyribonucloate oligotidohydrolase
EC 3.1 5 ) optimum ph 5,0
" DNA RNA endonuclease
DNA substrate ! pentanucleotide

! (Geogatsos and
Laskowski, "962)

substrate ro;

! BASE (o”-benzoyl-L-arginine ethyl ester)
TAME '(«{"toluenes ulyhonyl-L-arginine methyl este: ) ATEE ( c(~acetyl-
L- tyrosine ethyl ester) BTEE (€ -benzoyl-L-tyrosine ethyl ester

? (Delpierre, 1968 ; Delpierre,
1969) ' typical inhibitor ?

substrate



BAEEase, TAMEase .rginine esterhydrolase (TAME&se)

' DEAE-cellulose
(viilliams and Esnouf 1962 ; Esnouf and Williams,  962)

? VI * :
X (activated Factor X) 5

platelet cofactor (VII)

Russell's VIper venom

X ) N Xa

7.4

(autoprothrombin c) (activated Factor X)

Vv phospholipid
V

prothrombin thrombir

4]
fibrinogen fibrin

activate
( Seegers, 1969)

(phosphatide acylhydrolase EC
9

VI -



substrate S I

9 -0 9
activity %  optimum pH
activator
1 (lysolecithin acylhydrolase EC 3. . .5)
7] C Optimum pH
pH
optimum pH 7,0 pH 6.0 activity 1
pH 8.0 (Doery and Pearson, 196%)
activator inhibitor

AlL-aminoacid 02 oxidoreductase

(deaminating) EC 3,1A.? ,

(1)
RCHNHZ2CO0H + 02+HpP--0 RCOCOOH + H202 + NH , -oeeemeee ()
« A $cata|as~e) 14 'l b
(2)
RCHNHGCOOH + 1/2 02 - ¢ RCOCOCH + NH.
) activity " l
] - °C - oe°C
activity - °C (Curti, Massey and Smudka, 1968)
reactivate - C
pH 0 2 . 9(0}ooQ

mol (FAD)



2 mol 1 active form inactive form '? X -

conformation cofactor FnD
(Welinerf 1966) fl
: °- °C 0 activity
inactivate
( . (Master and
Kornalik, 1964)
' substrate
(casein)
optimum pH i .0 (Ghosh and De, 1936)
endopeptidaso
substrate 5 (caseinase)
(aminopeptidase)
2 (Ghosh, Dutt and Chowdurry, 1939)
[ substrate (Tu, Toom and Murdock, 1967)
substrate N leucine aminopeptidase (L-leucine peptidehydrolase
EG 3.4. . ) ' (L-leucyl-~- naphthyl
".do specific substrateii leucine aminopeptidase
activity

[ (hyaluronatelyase EC 4.2.99. )
mucopolysaccharide
activator



H ", I
[' (activity)
. iy
2 (Tu, Toom and Ganthavorn, 1967)
M ») DEAE-cellulose
X chromatographic pattern | [ e pattern
1] y 1 ? (Esrlouf and Williami ,1967)
1]
M (kid-9o) "
activity
1
| 1
activity , (] 11
Esnouf and Williams ( 962) ' T
viperid (Tu, Hcrrma
and Hong, 1969) |
/) AN
(thrombosis) ;
(myonecrosis) viperid
o ( |
? 2 ¥
1 1 A ] [/ E-cellulose activity

Esnouf and Williams (1962) (9



Vi V. oactivity”? ' o Ll

activity () ?
L ?. 5%-
L activity ['-
I 1 ' .
VT
(thrornb - elastograph)
( 90)
‘ N o i/ - . 1*1 r «
activityll activity
activity



	บทนำ

