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Tab 1 Amount of hydrazide group and pharmorubicin ( PAR) introduced to carriers

Sample Poly- L-glutamic acid Poly- D-glutamic acid Dex-CH3y COOH
M olecular w eight 34 000 57 000 14 300 14 000 31 400 70 200 40 000
Carrier:-NHNH, 1: 47 1: 76 1:21 1:22 1:51 1: 99 1:52
1 -NHNH,/ X monomer 4.8 5.0 4.5 4.2 4.1 4.7 4.3
Carrier: PAR 1:26 1:35 1: 11 1: 10 1: 19 1:41 1: 10
1 PAR/X monomer 8.6 10. 8 8.6 9.3 10.9 11.3 22
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PGA: PAR 4 1:2:22,

[B] 22 e 95 ¢ G 12 36 &5 B X A A ey, FHAYE XS RE e fr, H LURE i 28 e ms o . 25 FF i 3 WL
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Tab 2 Percent inhibition of targeted cell growth by free pharmorubicin
and conjugates ( n= 4)

Concentration (Hgeml™ ) 1Csp
Sample
10 2.0 0.4 0. 08 (Hgeml™ Y

MecAb 4.3%2.1 4.0%3.5 2.1%2.1 2.7%1.8 -
PGA- NHNH, 0.4%0.7 3.6%2.4 6.9%2.5 0fl1.2 -
PGA- PAR 73.2%2.0 41.8%3.9 15.8%1.2 1.6%1.8 2.76
MecAb- PGA- PAR 82.3%5.4 50.3+4.6 14.6 5.1 3.0%4.0 1. 86
MecAb+ PGA- PAR 75.2%3.7 46.3%3.2 14.2%5.5 2.4%2.4 2.42
CMD- PAR 86.34.0 43.9%2. 1 11.6%2.3 1.2%2.4 1.98
PAD- PAR 85.0%5.8 37.8%5.0 15.9%5.7 2.4F4.1 2.15
PAR 89.4%2.5 86.9%2. 1 29.9%+7.4 4.6%4.7 0.78
McAb+ PAR 93.0%1.8 78.8+2.6 38.1%10. 6 9.8 X0 0. 68

MecAb! monoclonal antibody; PGA! polyglutamic acid; PAR! pharmorubicin;
CMD: carboxymethyldextran; PAD: polyaldehyde dextran.

Tab 3 Percent inhibition of normr targeted cell growth by free pharmorubicin
and conjugates ( n= 4)

Concentration (Hgeml 1) 1Csp
Sample
10 2.0 0.4 0.08 (Ugeml )

MecAb 0X1.0 0X1.9 0X1.0 0X1.9 -
PGA- NHNH, 0Xl1.0 1.9%1.9 3.2%0.5 0X2.8 -
PGA- PAR 79.3%2.5 23.3%3.3 2.9%2.6 4.2%4. 4 3.92
McAb- PGA- PAR 65.0%1.4 21.1%3.2 2.6%2.1 0X0.6 7.29
McAb+ PGA- PAR 68.2%11.6 29.4%5.2 12.7%2.2 8.5%3.9 4.74
CMD- PAR 74.8+11.3 32.6%3. 6 9.0%0.6 10. 8 £0 3.48
PAD- PAR 66.8X8.6 29.4%1.2 12.3%1.5 6.8 X0 5. 04
PAR 100 X0 90.8%1.2 14.8%6. 1 12.4%2.0 0.72
McAb+ PAR 100 X0 99.0%2.0 21.4%7.3 14.1x4. 4 0. 59

1 M cAb X 88 20 i (1~ F- Y 46 284 3. 0% , X IEH 4l e 52 . (B 3R B 2% 25 (R B [ 4 A
J R T 96 8 i R L A P AR A5 AR T 23 3 v 12 8% L 18. 0% ( P< 0.01)
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(2.23£0.36 Bgeml™ ") P10 1.9 1%, X5 AEFE A0 BU K 1Cso( 4. 89 1. 48 Haeml ') ¥4 0 5.8
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Tab 4 Comparison of the cytotoxicity of pharmorubicin and its conjugates
to targeted( T) and nomr targeted( NT) cells

Sample 1Csp1y 1Cso¢nry 1Csoiny/ 1Csocr) P
(Hoeml™ 1) (Beeml Y
PAR 0.78 0.72 0.9 0. 0035
MecAb+ PAR 0. 68 0.59 0.9 0. 0002
PAD- PAR 2.15 5.04 2.3 0. 0705
CMD- PAR 1.98 3.48 1.8 0. 0039
PGA- PAR 2.76 3.92 1.4 0. 0021
MecAb+ PGA- PAR 2.42 4.74 2.0 0.0971
McAb- PGA- PAR 1. 86 7.29 3.9 0. 0003
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PREPARATION AND IN VITRO ACTIVITY OF MONOCLONAL
ANTIBODY-PHARMORUBICIN IMMUNOCONJUGATES

FH Xu  and XT Jiang

( Department of Pharmaceutics, Secondary Military Medical University, Shanghai 200433 )

ABSTRACT Bifunctional agent adipic dihydrate was used to form hydrazon bond between

polyglutamic acid ( PGA) and pharmorubicin ( PAR). Under controlled condition, a relatively high

rate of conjugation was obtained with no self-condensation. The value of PGA/PAR was in positive

portion with the molecular weight (MW) of PGAL per 8~ 11 glutamic acid monomer linking one
pharmorubicin. When PGA of MW 14 300 was used as carrier, the ratio of PGA/PAR was 1: 11.

After conjugating with anti-hepatoma monoclonal antiboty (McAb), an immunoconjugate of McAb:

PGA: PAR being 1: 2: 22 was obtained. The immunoconjugate retained the binding activity to targeted

cell compared with the purified and the oxidized antibody. Pharmacological studies in vitro showed

lower cytotoxicity of the immunoconjugate than the free drug, but selective cytotoxicity directed by

antibody was observed. Consequently, the immunoconjugate McAb-PGA-PAR with high ratio of

drug/ McAb as well as moderate targeting cytotoxity in vitro was successfully prepared. That makes it

possible for the preparation of cell-targeted drug which is expected to be benificial to tumor treatment.

Key words  Pharmorubicin; Polyglutamic acid; Monoclonal antibody; Immunoconjugate;

T argeting cytotoxity
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