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Abstract Objective:

conjugate, magtansine derivative DM1 through injection of repeated tail vein administration in Sprague-Dawley

To carry out preclinical safety evaluation on humanized anti-HER2 antibody-drug

rats. Methods: Rats were randomly divided into five groups including the vehicle control group, low-dose(5 mg -
kg"), middle-dose(11 mg - kg™), high-dose(22 mg - kg™) of test article groups and the positive control group (22
mg - kg, Kadcyla®). Each group had 30 rats with 15 females and 15 males. These animals were administered by
tail vein injection once per week for 3 weeks and followed by a three-week recovery phase after the last dosing.
A series of toxicological parameters such as clinical signs, body weight, food consumption, body temperature,
urinalysis, hematology, serum biochemistry and histopathological examination were detected at different points of
time during the study. Results: The tested animals exhibited some certain of adverse reactions after administration
and the effects had dose-response relationship. Clinical signs of the adverse reactions included decreased food
consumption and changed urine pH. Decreased Lymph, RBC, HGB, HCT, MCV, MCH, MCHC, APTT levels and
increased WBC, Neut, Mono, Eos, Baso, Retic were found in the hematological examination of animals in the test
article group compared to the vehicle control animals. Decreased TG, A/G, Na', K levels and increased ALT, AST,
ALP, GGT, CHO, LDH, BUN, TP were found in the serum biochemical analysis of animals in the test article group
compared to the vehicle control animals. The maturation of erythroblasts was also affected. The organ weights
of liver, spleen, lung increased while the weights of testicle and epididymis decreased. The histopathological
examination results showed that cellular mitotic arrest in liver, kidney, spleen, pituitary body, adrenal gland, tongue
and skin increased, the number and degeneration/necrosis of spermatogenic cells in testis decreased, and the sperm
and fibrosis in epididymis decreased. Animals from the positive control group showed the same changes mentioned
above. The test results showed that test article and positive control medicine had similarity in the repeated dose
toxicity study in rats. Conclusion: After repeated administration of the humanized anti-HER2 antibody-drug
conjugate, magtansine derivative DM1 for injection to the rats, the toxic target organs were liver, kidney, spleen,
thymus, lung, mesenteric lymph node, duodenum, testicle, epididymis, eye, pituitary body, adrenal gland, skin,
tongue, and sternum (marrow). The NOAEL is no more than 5 mg - kg". These data supported the successful
approval of Phase I clinical trial of the drug and provided references for the follow-up clinical study.
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5 ~ J6+ 1. 20+ 1. S3+ 1. g1 +£3.
(167 - 1) 11 5.76 + 1.25 720+ 1.79 8.53+1.42 8.71 +3.33
22 8.27+0.72" 8.58 +1.24 11.68 £ 1.63" 9.49 +2.86
22/Kadcyla” 8.93+1.61" 647 +1.48 12.84 £2.81" 10.92 £3.15
0 10.6 +3.2 129+5.8 13.7+5.6 10.0 3.6
5 140+5.6 147+34 18.1+72 10.1+2.0
Neul/% 11 202 +4.1 149+2.1 21.5+5.1 149+56
22 32.5+8.8" 11.6+2.4 37.2+8.5" 17.1+1.9"
22/Kadeyla® 335+7.8 15.1+3.9 47.6+8.8" 16.7+5.0°
0 84.5+4.1 81.2+63 81.3+5.6 84.8 +4.0
5 80.6 + 6.9 79.2 +3.6 76.1 8.7 85.1+2.4
Lymph/% 11 72.8 +4.6" 78.6+2.4 725+62 80.8 +5.7
22 58.8+9.3" 82.2+3.2 545+94" 77.8+3.6
22/Kadcyla” 58.8+8.8 79.6 +4.6 445+94" 77959
0 24+08 3.1+03 29+0.6 28+0.6
5 3.1+13 33+0.8 33+12 25+09
Mono/% 11 41+07" 3.6+0.8 3.6=+1.1 20+0.7
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0 6.62 +0.20 8.01 +0.39 7.08 + 0.31 8.00 = 0.29
5 6.66 + 0.33 7.61 +0.49 7.24 +0.47 7.81+0.27
RBC/
noo 11 6.59 +0.33 7.54 £0.54 7.13 £0.24 7.90 + 0.47
(10%- L)
22 6.45 + 0.35 7.10 + 0.35" 6.89 + 0.34 7.60 + 0.37
22/Kadcyla” 6.58 +0.25 6.93+ 047" 7.10 £ 0.32 7.72 +0.08
0 136 +5 153+6 148 +5 154+5
5 138+5 146 + 7 149 +7 148 +7
HGB/ ,
By 11 135+6 137 + 10" 142 +4 149 + 10
(g- L")
22 125+ 6" 1316 1377 141 + 4
22/Kadcyla” 130 +5 123+ 12" 140+ 7° 140 + 7°
0 389+1.4 451 +2.1 444 +1.7 456+ 1.1
5 392+1.2 432+25 452+2.0 447+ 1.6
HCT/% 11 39.0+2.0 42.0+3.2 439+15 445+ 18
22 369+ 1.6° 40.8 +1.8" 413+22" 43.0+15"
22/Kadcyla” 38.1+1.4 39.0+2.5" 428+20 43.0+ 1.4
0 58.7+0.7 56.2+0.5 62.7+1.6 57113
5 589+15 56.8 + 0.8 62.5+23 572+13
MCV/AL 11 593+ 1.0 556+ 1.1 61512 56.4+12
22 574+15 575+1.9 60.0 + 0.9" 565+ 1.3
22/Kadcyla” 578+ 1.6 563 0.8 603 +0.7" 55.7+2.1
0 349+ 6 341+9 333+8 336+ 6
5 352+8 337+2 330+7 332+5
MCHC/
. 11 346 £ 11 327+3 324+7 334 £ 15
(g- L)
22 337+6" 322+5° 331+6 329+8
22/Kadcyla” 341 £ 6 314+12° 328+7 324+6
0 2.0+0.3 1.8+0.7 29+0.5 1.9+02
5 23+0.6 1.5+04 2.9+0.6 23+0.5
Retic/% 11 2.0+0.5 22105 29+04 24106
22 20+0.7 25+08 23+1.0 32+04"
22/Kadcyla” 2.0+0.7 35+08" 20£0.7" 33+0.6"
e SasENHRAAE, a. P < 0.05; b. P < 0.01,
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2 HER2 Xt s
WP M
Mgk e/
ek (mg - ke™) KRG )G 2 KR PRI INEE R KRG )G 2 KR PRI W4
(RZ5450) (n=10) (n=5) (H25450) (n=10) (n=5)
0 20+4 21+3 28+5 27+2
5 27 +17 21+5 39+25 314
ALT/
. 11 32+4 23+3 406 27+4
(u-1")
22 62+ 19" 35+7 77+ 17" 33+2
22/Kadeyla® 66+ 15" 36 + 16" 106 + 16" 55£17
0 85+ 11 102 £ 15 103 =17 93+4
5 98 + 10 102+ 18 136 + 55 113+18
AST/
. 11 132 = 14" 103+16 151+20 100 = 14
(u-1")
22 252 +37" 11114 340 + 57" 105+ 8
22/Kadeyla® 289 + 81" 111 +38 444 1 95" 135 + 23
0 6716 49+ 16 118 +22 90 + 16
5 70+ 15 48 +22 126 + 37 100 =26
ALP/
U1 11 80 =21 43+9 137 +20 90 + 24
22 153 + 45" 43+7 176 + 23" 76 +9
22/Kadeyla® 124 + 30" 40+6 237+71" 89+ 17
0 3.20£0.53 3.30+0.74 2.70 = 0.36 2.81£0.39
5 3.20 £0.58 2.85+0.24 3.10£1.11 2.77 £0.70
GGT/
(U1 11 3.31+0.41 3.02 £ 0.67 3.68 £0.45 3.03 £0.24
22 459 +0.66" 3.14£0.27 5.87+0.71" 2.87 £0.56
22/Kadeyla® 5.16 + 1.22b 2.94 +0.24 6.75 +2.56" 2.83 +0.34
0 59+0.8 4806 49+0.7 46+04
5 5.8+0.7 5.7+0.7 48+0.5 46+0.8
BUN/
(ol - 1) 11 5.6+0.7 6.3+0.9" 5.0£0.7 44+04
mmol -
22 6.2+0.8 59+04 5.6+0.6" 4106
22/Kadeyla”® 6.1+0.5 5.6+0.7 5405 49+0.5
0 1.36 + 0.36 1.32+0.17 1.38 +0.29 1.27 +0.28
5 1.31+0.28 1.43+0.28 1.45+0.32 1.17 £ 0.29
CHO/ .
Comol - 1) 11 1.43+0.22 2.100.70 1.59 +0.50 1.32+0.43
mmol
22 233 +0.44" 2.16 = 0.50" 1.74 + 0.63 1.23+0.18
22/Kadeyla” 2.33+0.20" 1.92+0.27 1.94 +0.60 1.70 = 0.34
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2
i T
Mg A1k 5/
Pkt (mg - kg!) KRG ZE 2 R PR IAZ RIKGZE 2 R PRI
(LH2%5)  (n=10) (n=5) (H25850) (n=10) (n=5)
0 0.19 +0.07 0.17 + 0.05 0.40 + 0.08 0.28 +0.06
5 0.20 + 0.07 0.23 £0.10 0.34+0.14 0.30 £ 0.08
TG/ ,
( L) 11 0.16 £ 0.04 0.27 £ 0.08 0.28 £ 0.09 0.25 £0.02
mmol -
22 0.19 £ 0.04 0.37 £0.18 0.24 +0.09" 0.25 £0.05
22/Kadeyla” 0.21 +0.06 0.30 + 0.07 0.25 +0.05 0.31+0.14
0 59.0 +3.4 64.6 +3.4 57.6+2.8 60.6 £2.2
5 59.5+53 594 +1.0" 60.2£2.1 62.2+29
TP/
(e 1) 11 59.7+3.6 67.8+6.9 60.4 + 3.0° 595+15
o
22 66.0 +3.5" 63.7+3.8 63.6+2.7" 61.0+2.4
22/Kadcyla” 654+3.1" 632+2.4 66.7+1.9" 63.2+5.0
0 0.96 + 0.07 0.95 +0.07 0.97 £ 0.05 0.80 £ 0.04
5 1.00 £ 0.05 0.97 £0.10 0.91 £ 0.06" 0.78 £ 0.05
AIG 11 0.93 + 0.05 0.92 + 0.05 0.87 +0.04" 0.82 + 0.04
22 0.80 + 0.06" 0.83 + 0.04" 0.78 + 0.05" 0.76 + 0.02
22/Kadcyla” 0.77 +0.04" 0.94 + 0.04 0.78 +0.04" 0.76 + 0.04
0 433+0.14 435+0.23 453+0.19 479 £0.14
5 431+0.18 438+0.16 451+033 4.68 +0.14
K*/
( L) 11 4.16 +0.24 4.39 +0.20 448 +0.12 4.64+0.27
mmol °
22 4.11+0.27 442 +0.23 431+0.26 462 +0.15
22/Kadeyla” 4.12+0.27 437+0.14 3.97 +0.27b 474 £0.12
0 145012 1438+ 1.1 147.7+0.7 1462 +0.9
5 145012 1432 +0.8 147.6 +0.8 146.3 + 0.4
Na®/
== o J= =i N O 1. .0 0.
( N 11 1447+ 1.3 144312 147.6 + 1.0 146.6 +0.5
mmol *
22 1448 £1.0 1435+ 1.1 146.4 £0.7" 1458 + 1.1
22/Kadeyla” 1453+ 0.7 1447 +03 1472 +1.0 1458+ 1.0
W HaEXBAME, a. P < 0.05; b. P < 001,
zhgysh
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3 HER2 9/100g X+ s
Kt FE S/ (mg - ke JHF L Jifi (& 323E) iy
0 2.815+0.193 0.276 +0.018 0.500 + 0.042 0.216 + 0.050
5 2.976 +0.141 0.286 + 0.052 0.548 + 0.069 0.204 + 0.035
g?iﬁ% 11 2.959 +0.174 0.328 +0.051 0.692 + 0.046" 0.223 +0.059
22 3.692 +0.123 0.412 +0.058" 0.801 +0.062" 0.171 +0.046
22/Kadeyla” 3.722+0.253" 0.445 + 0.058" 0.808 +0.103" 0.146 + 0.042"
0 2.719 = 0.065 0.239 +0.015 0.450 +0.015 0.141 +0.021
5 2.648 +0.169 0.226 + 0.042 0.505 + 0.026 0.173 +0.046
@Rf%fi?fﬁi 11 2.978 +0.170 0.249 + 0.020 0.546 + 0.029" 0.148 + 0.023
2 3.182 % 0.536 0.334+0.051" 0.599 +0.100" 0.153 +0.038
22/Kadeyla” 3.138 +0.128" 0.352 + 0.054" 0.632 +0.074" 0.159 + 0.022
W S AMEAML, a. P < 0.05; b.P <001,
4 HER2 g/100g x* s
ol H| 4
ﬁ:{ﬂ] (m;”i/_l) e Wk e j; g M s b
0 2782+0.172  024220.028 0.445+0.083 0.158+0.021 10.103 £0.628 2.444+0.211
o 5 29580350 0.243+0.049 0.480+0.041 0.157+0.030 9.064+0.801 2.243+0.223
4hR 11 2917+0.084 0261+0.033 0.552+0.043 0.152+0.024 9.245+0.923  2.731+0.268
(n=10) 22 3.196 £0.271" 0349 +0.034" 0.704+0.112" 0.138£0.031  8.835%1.565" 3.962 +0.568"
22/Kadeyla®  3.508 £0.155"  0.351 £0.036" 0.700=0.071" 0.140+0.040 7.766 + 1.757" 4.051 = 0.621"
0 2467+0.111  0.188+0.018 0377+0.015 0.106+0.016 8.774+0.942  2.814+0.330
2584+0.120 0225+0.043 0.405+0.068 0.124+0.045 8.459+0.888  3.125+0.420
PRI
4 11 2421+0.182  0.205+0.035 0.452+0.029 0.122+0.031 7.541 +0.825"  2.852+0.282
(n=5) 22 2.823+0.075" 0.266+0.053" 0.545+0.033" 0.132£0.022 3.240+0.335"  2.666 +0.257
22/Kadeyla®  2.831+0.248"  0.286+0.054" 0.529+0.021" 0.138+0.027 3.610+0.445"  2.622 +0.297

e SasEXEA L, a. P < 0.05; b. P < 001,

Hr XY A 2GR e, Bl (F SRR
FR ] Jit /0 S 2 P 0 2 10 A A A3 o 7 e
W T A A shyy, HEREHACHE. 22
5 1 O O o LA A A B S BRI K P 2
PEPCEDIMOC . Pk, Ml (& S0 ) T/ s
N RVEANIRIE 55 25T 32 1) S B2 AR O
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a. 25 M IRYL, ZH254500;
b Z IR, SR2EE, BT A0/ 75 A MO AT 2270 2R3, AR FRA A B A AR IR B
3 HER2 DM1
a 2SN HRAL, SRZGZ5; b SZIRWIR R, AZGAER, SRS AR F D s
o Z IR, SRR, SRR AR IR
4 HER2 DM1
3 JEE 550 BR2Y i 2 AR — 2, R R 25 ) 4 K

R EREY, KRRES TZRYE S
M@ R BN RN, AR i RS S 5 s s e
B WG TR E X R 2 AL ( Kadcyla® ),
52550122 mg - kg_l, 52 WE Rl —2%, L
HEMR G RN TR R R e A — B Sl 3h
P—BeROL . sy g ARl SR AR
BRI, o ) 20 2l W s B 2 R S A T B i

T ARKJE @l CliINESE PHARMACEUTICAL AFFAIRS

P P9 B 0 45 S LA AR R T et . ARG
52 G R A O ARE L B
JIE. Wl il (&<« BRBOKESS . 2
Bia. SO, PRS2, ERER. iR, B LRR. R2BK.
RSO, . BE CERE) o AR R
(NOAEL<5 mg - kg™') o BZYTEIG A H
IR VIS 2 RN, BT i
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ADCZY HLAAZy Jm e, T LARE B0 A i o5
KPR B H /Ny etk 2K
Y2 Ae Ry 2 PR BT RN TR R R AT
AEYIDML, S TR E R N22 meg - ke, BT
B DM1A 8 £0.37 mg - kg™, KEAZ G RN
W R AT Z M. AVAERFST IR, k25 DM 1Ak
ARG YE, HEEEK, TCIEEIRIK
EEMAY, BATFREA—T5 R IR R T &
M, SDREBRLTDMIG, Kz E 40.20
mg * kg o ARSLILEFIEH, WA T O
B2, THSZ2 8T LA #00.37 me - kg™, KZ2
£5F BN L5 25 DM d K it 32 o, A P it 52 44 ik
EHEE . MR, BURRI 25 4548 0] L
8 R AL A 2 AR PO 32 P, 4R I R N
g4, ADCZEYIRR TR, e v
BEE R K TCTE TR IR I B i 25 4 48 1
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