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Abstract: Objective We conducted a 30-day long-term toxicity test of cynomolgus monkey subcutaneously in order to study the
target organs of toxicity and side effects of recombinant human interferonf-1a (rhIFN B-1a) injection and its recovery, predict the
possible clinical adverse reactions, and provide reference for clinical medication. Methods RhIFN f -la injection was given
subcutaneously for 30 days at doses of 3.9, 13.2 and 45.0 pg/kg for 6 animals in each group, male and female in half. Then there was
a 16-day recovery time. We observed the effects of drugs on general signs, diet, rectal temperature and body weight. At the same
time, urine analysis, hematology, blood biochemistry, electrocardiogram, ophthalmological examination, bone marrow smears,
immunological indicators, immunogenicity were carried out. General anatomy and histopathological examination were performed at
the end of administration and recovery. Results In the 45.0 pg/kg dosage group, there was a transient increase of anal temperature,
prolonged time of APTT and TT, and decreased concentration of FIB, which could be recovered in the period of administration. The
other general indexes, electrocardiogram, blood biochemistry, urine biochemistry, bone marrow examination, general anatomy, organ
weight and coefficient, histological examination and immunological index were normal. Immunogenicity test showed that most
animals began to show antibodies 20 days after administration, and all animals showed antibodies 30 days after administration. Most

of the sera of animals producing binding antibodies in each dose group could detect antibodies that neutralize rhIFN B-1a injection.

Wis HER: 2019-01-17

B : FERHEEAHZGAH 5 (20152X09501004) ; Fid i B I8 H (16PTGCCX00090)
SE—EE « R, BhBLRT T 5L, B 5T 05 R NI R R 254 22 A PE VAN

FBEVES W BT BT RCA IR R T 254 % A PEVEA . E-mail: hul@tjipr.com



+ 1538 -

“ussaa# Drug Evaluation Research 842555 88 20198 8

The titers of binding antibodies and neutralizing antibodies were independent of the dose and the intensity of antibody had enhanced

trend with the prolongation of administration time.Conclusions Cynomolgus monkeys were subcutaneously administered rhIFN -

la injection for 30 consecutive days, and NOAEL was 13.2 pg/kg. The dose was 97.8 times that of human clinical dosage of 0.135

pg/kg. RhIFN B-1a injection has certain immunogenicity to cynomolgus monkeys.
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Table 1 Effect of rhIFN B-1a injection on body weight of cynomolgus monkeys ( X +s, n=6)

" N . PR B /kg
A TR g ke D 25250d 252510 d 254520 d 252530d
TR R 0 3.15+0.41 3.13+0.28 3.22+0.34 3.21£0.30
thIFN B-1a 547k 3.9 3.12+0.37 3.22+40.34 3.27+0.38 3.24+0.44
13.2 3.18+0.40 3.26+0.45 3.23+0.46 3.34+0.35
45.0 3.27+0.38 3.26+0.38 3.29+0.37 3.31£0.37
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Table 2 Effect of rhIFN -1a injection on body temperature of cynomolgus monkeys ( X £s, n=6)
s FE/ (pg- fAciL/°C
kg™ 25%50d Yi1d 2511d “h2521d 2545294
T 0 38.80+0.77 38.42+0.34 38.40+0.43 38.90+0.61 38.99+0.40
rthIFN B-1a i 5 3.9 38.79+0.85 38.74+0.37 38.91+0.48 39.15+0.60 39.34+0.84
13.2 38.76+0.61 38.34+0.74 38.67+0.52 38.69+0.46 38.94+0.46
45.0 38.98+0.30 39.1040.47° 39.38+0.66" 39.23+0.27 39.45+0.32

BN BEZH E AL P<<0.05

“P < 0.05 vs solvent control group
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Table 3 Effect of rhIFN p-1a injection for 30 days on main hematological parameters of cynomolgus monkeys ( X +s, n=6)

, i/ (ug- WBC/ RBC/ HB/ PLT/
ZH HCT/% MCV/fL RET/%
kg ) (x10°°L° D (x102-L° D (gL H (x10°-L")
s lpaicl 0 12.73+6.71  5.65+0.37  132.50+5.43 43.48+2.33  76.98+1.95 573.17+163.94 0.88+0.76
rthIFN B-1a 3.9 15.29+4.94  5.65+0.30 136.83£6.43 44.67+2.59  79.0842.56  560.83+92.53  0.75+0.38
SR 13.2 10.85:1.79  5.54£0.22 128.33£5.99 42.73+1.66  77.1842.74 541.83+128.24 0.63+0.08
45.0 13244581  5.55£0.26  130.67£6.19 43.30+2.19  78.00£0.97 587.83+133.19 0.68+0.27
4 rhIFN B-1a;F 82425 30 d TR BIR MK & L ISFREI M ( X +5, n=6)
Table 4 Effect of rhIFN f-1a injection for 30 days on blood biochemistry parameters of cynomolgus monkeys ( X s, n=6)
sl &/ (g ALT/ AST/ ALP/ BUN/  Crea/(umo TP/ ALB/ GLU/
kg (u-L'H» (w-LH @W-L"H (mmolL"Y 1LY (gL' (g-L'"  (mmol-L ")
TR R — 37.9£13.5 69.6+21.4 323.6+83.9  7.23+1.65 94.6+13.3 83.4+4.2 43.98+0.69  3.48+0.87
rhIFN B- 3.9 3594129 502+10.6 251.1£50.0  6.69£1.21 91.9+7.2  81.3+2.2 42.78+1.75  3.60+0.45
la ik Sl 132 29.0£7.2  57.149.5 321.6+77.0  7.75+1.28 91.2+12.6 80.1+2.1 4223+2.14  3.22+0.54
45.0  36.9+7.6 59.1412.8 292.7+113.5 7.34+1.64 94.8+11.2 84.746.1 42.03+3.28  3.98+0.93
ZH 1 7% /(ug- CHOL/(m TBIL/(p  TG/(mmol- CK/ v-GT/  K/(mmol- Na/(mmol- Cl/(mmol-
kg " mol-L™") mol-L™") LD (U-L™H (U-L™H LY LD LD
T R — 3.34+0.71 4.64£1.04 0.5240.17 209.9+98.3 54.0+24.4  4.5+03 144.5£3.8  108.4+1.7
thIFNB-1a 3.9  3.09+0.82 4.60+£1.30 0.41+0.12  157.0£47.2 42.4+42 4404 1409432  108.8+2.5
VES 132 2.89£0.59 4.79+1.37 0.38+0.07 143.0£19.5 37.2+53 4.6+0.5 142.042.0  108.0+0.4
450  2.87£0.42 4.67+1.02 0.56+0.30 168.5+53.1 35.5+13.2  4.6£0.5 142.8+3.1 109.1+1.8

550 0 B AL EE BURE K, FIB-C ¥k 5 ¥ 710t

a4

N R=

pH LA R £ < 40 L IR EE B A5 45 A5, 5 3 700 [

FERFRAG, DL B AE 2R 2530 d KB IR (R 5) .
3.5 DEEIERR

U IR E R, S A N0 ZF P H
JE R H T 9 L W P-R [A] 3. QRS B PR\ Q-T AT H
ST B LR ZEFa R, S 7% IR Lok W B2 5%
3.6 FRi&IER

YA IR A R, 2545 2 L B R R E AL
F PR E R R AR PR R R A R R BRI

LI WL 2
37 BHERE

FHARA R R E AL IEH , &P Bohi g i 2
) EE B E 5, S BRI AL S LR W AR H
FEIEH, A 440 3, A (e B B 70
JSCFAET 20 M TG B R T A S s IR TS L PR A i L 5
TEASIEH R WA R A A 7 AR . (KRS
T AR R ZH LA, R LB B 22 R



“assaa# Drug Evaluation Research 84255 88 2019488 + 1541 -
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Table 5 Effect of rhIFN B-1a injection for 30 days on coagulation parameters of cynomolgus monkeys ( X s, n =6)

B g 10d 30d
ZH ke PT/s APTT/s TT/s  FIB-C/(g-  PT/s APTT/s TT/s FIB-C/(g-L™»
LY
s ilpaicl — 10.740.6 24.38+1.79 15.840.6  4.0+1.0  11.140.7 25.1242.91  15.9+0.5 3.440.4
thIFN B-1a 3.9 11.243.5 30.0748.24 16.8+1.0  3.3+0.3  11.0+1.8 24.72+3.13  16.7+0.8 3.0+0.3
SR 13.2 10.2+1.1 29.724543 17.0+1.5 32403  11.042.1 24.2242.84  16.1£0.6 3.540.6
45.0 11.542.0 33.8248.54° 17.5£1.0" 2.940.3° 10.7+£0.9 23.0843.04  15.7+0.4 3.740.6
i B iz P<0.05
"P < 0.05 vs solvent control group
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IR AT RS . AL R PSR AR An 2 kg A4A 2530 A F IR B T % H 20 d
()5 A T B M R SR R AR L T 22 R FRIPLAA E (P<0.05) (1.3 6).
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Table 6 Ratio of cynomolgus monkeys s.c. repeatedly administrated rhIFN p-1a injection produced binding antibody

i ARSIk WSSV

=} =SIE=N —1
A R/ g ke BEET P04 %5204 447530d 0 kB 16d
T R — 0/6 0/6 0/6 0/6 0/2
thIFN p-la VE §1# 3.9 0/6 0/6 5/6 6/6 2/2
13.2 0/6 0/6 5/6 6/6 2/2
45.0 0/6 0/6 5/6 6/6 2/2
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YK 2 B AR S A BUAR I B L3S R R B 2 A RS R g TEES T
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Table 7 Ratio of cynomolgus monkeys sc repeatedly administrated rhIFN B-1a injection produced neutralizing antibody

7R R TUA S Y R i B Y K

A MG/ Chg ke #2520 d #5%530d mE16d
TR R 0 0 0 0
thIEN B-la V5 3.9 4/6 5/6 2/2
13.2 5/6 6/6 22
45.0 4/6 4/6 22

*8 AEMscEELTF rhIFN B-1a it 51 E 7= £ R MFIERIEE (=)

Table 8 The titer of cynomolgus monkeys s.c. repeatedly administrated rhIFN p-1a injection produced neutralizing

antibody (x+s)

n . . TR
AU R/ (g ke D 252520 d 452530d WA 16 d
TR R 0 — — —
thIFN B-1a 54k 3.9 0.89+1.00 1.67+0.98 1.39+0.07
13.2 1.07+0.86 2.10+0.75° 2.60+0.66°
45.0 0.8440.81 1.76+1.39 1.86+0.25

L5 R R4 2510 d20 L "P<0.05
“P < 0.05 vs same dose group on 20 days of dosing
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AV rf RS U B ) A A B R 52 X BRI
FGUAR, JER PUIR IR B Bk S R 25 Al ok . A
W, 4525 30 d KRBT S #= E T TE AL
TIRE B-la KPR, HUAR T FE 5 770 B AR AR e ik
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5 Z , BT B ORI Ik LB 4 24 I TR ZE K AR o
5 S BR E F , $ER T BE 2 BEAIK rhIFN B-1a 197 24
FC A A8 bR A I A e I 5 25 0% 1) B 14 OB, 18 B
SE G PURFN R BRI T i 3 3 U R
BB M % 45 sc B 45 T rhIFN B-la 73 51 3 30
d, B0 WA EEH KT (NOAEL) A 13.2 pg/ke, %
A& A N IR PR 8L 571 2 0.135 ng/kg 1 97.8 £% .
thIFN B-la 7 5O & 88 B A — e I Sz i vk
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