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ABSTRACT OBJECTIVE: To review fhe characteristics, application and specification of cobra venom factor( CVF).
METHOD: Consulting the literatures at home and abroad, the characteristics of CVF, the mechanism of its immunological
action and clinical application were reviewed. RESULTS AND CONCLUSION: CVF is a strong inhibitor of complementary
which have excellent virtue and special use in clinic. It is possible for CVF to be as a new drug with w.ide prospects of
application

KEY WORDS cobra venom factor, anticom plementary protein, imm unology, tum or, xenotransplantation

(Cobra venom factor, CVF), CVF s
(Cobraanticom plementary protein), s B , 47% ;o 119% 05 7121
Flexner Noguchi CVF s 2.8~ 7.4%,
60 ,Nelson-Muller s . o 2~ 3
CVF 2, . B LY ,
, [3- 10], o , N-
. . , 1. CVF .
1994 Fritzuger CVF , ) CVF
[
¢cDNA . , CVF . ’ CVF
s [15~17]
. S CVF , Vogel CVF ,
(71
1 CVF 2 cDNA
CVF o By 1994 Fritzinger CVF  cDNA
CVF mRNA 5924 (nt), 5' 3nt 3
. s F s 137£ 13
. . cv ( 994nt , — 4962nt ,
A x 82 11AHI' 13, .
1642 N 2
CVF N- 22 s
CVF 130000~ 230000( N ),
627 o,
s o 66000~ 87000; g 47000~ 75000; ¥:
N- (131,136,187). C 4
28000~ 66000 '°1, (p) 5.2~ 6.5 CVF
C3a 79 s C3a
,10~ 65T , 65C
[6.9,14,15] 640 .Y 711 ,
C s .Y C

2001 6 18 3 Chin IMAP, 2001 June, Vol. 18 No.3 = 171*



C3d . CVF B 1242 . CVF C3a, C3d
, 1324 N-
Fuca |

v

. 3
Gala1—» 3GalB1—» 4GicNAcB1—=2Mana } \
6

CVF (i,

Man B 1 —» 4GlcNAc § 1—» 4GicNA¢-OH

3 CVF

C3

3 6
Gala 1— 3Galp 1 — 4GcNAc B 1—»2Mana | T
Fucal
Fucal
1 CVF
st -4 , ‘ 994nt !
} H LA T T : ! } !
. : ! l : ] 1 . '
Slgnal (]"Cham RRRFR "C3a" Y'Cham r’H (34" B -chain
Sequence
Zores 62Tres Tres  25%es!l 279res 379res
I .3nt from the 5'untranslated region, and994nt from the the 3'untranslated region
Il . ¥-chain is still unknown and is apparently heterogeneous
III. Assum ing the Ctem inous ofthe ¥-chain to correspond to the C term inus of the C3g dom in in human the
Y-chain would be 252 residues long w ith its C tem inus being at position 962.
IV. 2rginine residue
2 CVF cDNA
s C3 o 77 (Arg- Ser)
CVF ,  Mg™ , B C5 « 74 (Arg- Leu), C3b.C5h,
CVE- B D C3a.CS5a. C3bh.C5h s
4 Ba . CVF- Bb . U2 CVF 3
(Alternative pathway) C3/CS5 )
Mg2+ |
CVF+B==—=== CVF-B
EDTA
CVF-Bb + Ba
C6C7C8C9 B
C3—>C®—>C5b-——~> CSb,6,7,8.9()—> 4o oie
3 CVF
1983 Eggersten CVF 50%, 70% , 27
c3 B , CVF BY s ,B
Vogel CVF C3 o2,
N- . N . ,CVF C3
5 CVF . WCVF (2.8~ 7.4%) C3(1.
, C3 7%). @CVF o8
e CVF C3 mRNA, C3 «f . ®CVF

172 Chin IMAP, 2001 June, Vol. 18 No. 3 2001 6 18 3



o s o Juhl CVE-
(13-19]
CVF (3 C3b , 1 (0, CVF-
, D , B Wang CVF-
C3 , 321,
,CVF C3 :DCVF- Bb CVF
C3b- Bb .37C  CVF- Bb 7h, C3b- s
Bb 1.5 ;@ C3b ,CVF ,
H.I , CVF- Bb , (31,1985  Knechtle CVF.
CVF- Bb ; @CVF- Bb ;
C3, C5, C3b- Bb C3, Cs5 >
(- 2151 ; CVF
CVF, , 20, 4% 16. 6h( 35. 6% 6.
— 2h) 114. 4% 31. oh, CVF
(High molecular weight cobra factor H- (341, ) . CVF
CVF) Ballow CVF , 800000, , - (el
C3. +IgG EXAC (xenoreactive antibody) s
3%. [- 2] - (361 R
(Cobra Inhibitor,CI), Von Zaber 1981 , e CVF
( 26000) .
CI , 5 CVF
t-21 , CVF . Y
4 CVF >
CVF R CVF
CVF , 10h; , 6h
CVF \ 18h??1, CVF ,
CVF s >
\ CVFI15h C3 > o
5% ; CVF, 1~ 4 CVF  «- ,
c3 50, 8] CVF (81, CVF . ,
CVF 2 ) . 6 121 CVF .
CVE a- e, ;
,CVF , CVFE , ,
(40 41] ,
4.1
70 , Pepys CVF 4 4
IgG (2411986  Bottger >
CVF x 174(T )
(s, ,CVF
[26] 1 . . ,1989,(2):75.
, Pang ’CVF 2 Vogt W. Factors in cobra venoms affecting the complement
D [27]; system. T oxicon, 1982, 20(1): 299.
CVF (21 3 MullerrEberhard HJ. Isolation of the anticomplementary
protein from cobra venom and its mode of action on C3. J
4.2 Immunol,1971,107: 1666.
80 Vogel CVF 4 Pepys MB. An improved method for the isolation from Naja
4 CVF 4 naja venom of cobra factor free of phospholipase A. J Inmunol
. (9, , CVF- Methods, 1979, 30: 105.
s 5 Eggertsen G, Lind P, Sjoqulst J. Molecular characterization of
2001 6 18 3 Chin IMAP, 2001 June, Vol. 18 No.3 = 173



10

11

12

13

14

15

16

17

18

19

20

21

< 174

the complement activating protein in the venom of the Indian
cobra(Naja N. siamensis). M ol Inmunol, 1981,18(2):125.
Takahashi H, Hayashi K. Purification and characterization of
anticom plement factor( cobra venom factor) from the Naja naja
atra venom. Bl ochim Blophys Acta, 1982, 701(1):102.

Vogel CW,Muller-Eberhard HJ. Cobra venom factor: im proved
method for purification and biochem ical characterization. J
Immunol Methods, 1984, 73(1):203.

Beukelman CJ, Aerts PC; Van-Dijk H, et al. A one step isolation
procedure for phospholipase A2 free cobra venom factor by fast
protein liquid chromatography. J Immunol Methods, 1987, 97
(1):1109.

B B 5

,1991,23(1):32.

,1994,8(4): 271.
Fritzinger DC, Bredehorst R, Vogel CW. M olecular cloning and
derived primary structure of cobra venom factor. Proc Natl
Acad SciUSA, 1994, 91(26):12775.
Vogel CW, Smith CA, MullerEberhard HJ. Cobra venom
factor: structural homology with the third component of
human complement. J Inmunol, 1984,133(6): 3235.
Sm ith CA, Vogel CW, Muller-Eberhard HJ. U ltrastructure of
Cobra venom factor-dependent C3/C5 convertase and its
zym ogen, factor B of human complement, J Biol Chem, 1982,
257 (17):9879.
Hensley P, O’ Keefe MC, Spangler CJ, et al. The effects of
metal ion sand tem perature on the interaction of cobra venom
factor and hum an com plem ent factor B. J Biol Chem, 1986, 261
(24):11038.
Vogel CW, Muller-Eberhard HJ. The cobra venom factor
dependent C3 convertase of human complement. A kineric and
therm odynam lc analysis of aprotease acting on its natural high
molecular weight substrate. J Biol Chem, 1982, 257(14): 8292.
Grier AH, Vogel CW. The oligosaccharide chains of cobra
venom factor are required for complement activation. M ol
Immunol, 1989, 26(6): 563.
Gowda DC, Schultz M, Bredehorst R, et al. Structure of the
oligosaccharide of cobra venom factor. M ol Inmunol, 1992, 29
(3):335.
Gowda DC, Petrella EC, Raj TT, et al. Inmunoreactivity and
function of oligosaccharides in cobre venom factor. J Inmunol,
1994,152(6): 2977.
Gowda DC. Modification at C6 of the term inal galactosyl

residues of cobra venom factor abolishes antialpha-Gal
antibody immunoreactivity w ithout affecting functional activity
Biochem Biophys Res Commun, 1998, 245(1): 28.

Eggertsen G, Lundwall A, Hellman U, et al Antigenic
relationships between human and cobra com plement factors C3
and cobra venom factor from the Indian cobra(Naja naja). J
Immunol, 1983, 131(4):1920.

Fritzinger DC, Petrella EC, Connelly MB, et al. Primary

Chin IMAP, 2001 June, Vol. 18 No. 3

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

structure of cobra venom component C3.J Immunol, 1992, 149
(11): 3554

Fu Q, Satyaswaroop PG, Gowda DC. Tissue targeting and
plasma clearance of cobra venom factor in mice. Biochem
Biophys Res Commun, 1997, 231(2): 316.

Pleyer U, Mondino BJ, Summer HJ. The effect of system ic
decom plementation with cobra venom factor on comeal
complement levels in guinea pigs. Invest Ophthalm ol Vis Sci,
1992,33(7):2212.

Pepys MB. Role of complement in induction of antibody
production in vivo. Effect of cobra factor and other C3 -

reactive agents on thymus - dependent and thymus -
independent antibody responses. J Exp Med, 1974, 140(1):
126.

Bottger EC, Hoffnann T, Metzger S, et al. The role and
mechanism of cobra venom factor- induced suppression of the
hum oral in m une response in guinea plgs. J Inmunol, 1986,137
(4):1280.

Frank MM. Animal m odels for com plem ent deficiencies. J Clin
Immunol, 1995, 15(6 Suppl): 113s.

Pang AS, Minta JQ. Inhibition of vitamin D2 - induced
arteriosclerosis in rats by depletion of complement w ith cobra

venom factor. A rtery, 1980, 7(2):109.

5 5 B

1998, 3(1): 5.

Vogel CW, Muller-Eberhard HJ. Inductin of immune

cytolysis: tumor- cell killing by complement is initiated by
covalent complex of monoclonal antibody and stable C3/C5
convertase. Proc Natl Acad Sci USA, 1981, 78(12):7707.

Juhl H, Sievers M, Baltzer K, et al. A monoclonal antibody-
cobra venom factor conjugate increases the tumor- specific

uptake of a 99m Tc- labeled anti- carainoem bryonic antigen

antibody by a two- step approach. Cancer Res, 1995, 55(23
suppl): 5749s.

Juhl H, Petrella EC, Cheung NK, et al. Additive cytotoxicity of
different m onoclonal antibody- cobra venom factor conjugates
for hum an neuroblastom a cells. Im m unobiol ogy, 1997,197(5):
444.

Wang XM, Huang SJ. The selective cytotoxicity of cobra
venom factor immunocojugate on cultured human
nasopharyngeal carcinoma cell line, 1999, 18(2): 71.
Lambrigts D, Sachs DH, Cooper DK. Discordant organ
xenotransplantation in primates: world experience and cunent
status. T ransplantation, 1998, 66(5): 547.

Knechtle SJ, Halperin EC, Murphy CE, et al. The effect of
cyclosoprine, total lymphoid, and cobra venom factor on
hyperacute rejection. J Heart T ransplant, 1985, 4(5): 541.
Van - den - Bpgaerde J, Aspinall R, Aspinall R, et al
Induction of long term survival of hamster heart xenogratfs in
rats. T ransplantation, 1991, 52(1):15.

Koyamada N, Miyatake T, Candlnas D, et al Transient

2001 6 18 3



37

38

complement inhibition plus T - cell immunosuppression

induces long - term survival of mouse- to- rat cardiac
xenografts. T ransplantation, 1998, 65(9): 1210.

Kobayashi T, Taniguchi S, Neethling FA, et al Delayed
xenograft rejection of pig- to- baboon cardiac transplants
after cobra venom factor therapy. Transplantation, 1997, 64
(9):1255.

TaniguchiS, Kobabyashi T, Neethling FA, et al. Cobra venom
factor stimulates anti- alphagalatose antibody productoon in
baboon. Im plications for pig- to- human xenotransplantation.

T ransplantation, 1996, 62(5): 678.

39

40

41

Fu Q, Mcphie P, Gowda DC. Methionine m odification im pairs
the C5- Cleavage function of cobra venom factor- dependent
C3/C5 convertase. Biochem M ol Biol Int, 1998, 45(1):133.

Petrella EC, W ilkie SD, Sm ith CA, et al. Antibody conjugates
with cobra venom factor. Synthesis and biochem ical
characterization. J. Immunol Methods, 1987,104(1—2):159.

Zara J, Pomato N, Mccabe RP, et al. Cobra venom factor
imm unoconjufates: effects of carbohydrate- directed versus
am ino group -

(4): 367

direced conjugation. Biocojug Chem, 1995, 6

:2000- 03- 22





