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Abstract: Objective To research the drug effects on laboratory animals' central nervous system, respiratory system, cardiovascular
system and digestive system of recombinant human interferon B-la injection under the certain dosages thereby observing the
potential adverse effects on physiological functions and providing basis and reference for clinical experiment. Methods The mice
received a single dose of 5.5, 22.0, and 88.0 pg/kg of recombinant human interferon B-1a injection by sc injection and the effects on
central nervous system were studied by observing the autonomic activity of mice, carrying out balance and coordination ability test
and coordinating sleep experiments. The cynomolgus monkeys received a single dose of 1, 4 and 16 pg/kg of recombinant human
interferon B-1a injection by sc injection and the effects on respiratory system and cardiovascular system were observed. The mice
received a single dose of 5.5, 22.0, and 88.0 pg/kg of recombinant human interferon f-1a injection by sc injection and the effects on
digestive system were observed through gastrointestinal propulsion experiment. Results No significant changes in spontaneous
activities of mice after a single dose of 5.5, 22.0 and 88.0 pg/kg of recombinant human interferon p-1a injection administration were
found. The balance and exercise abilities of mice showed no impacts. No function together with subthreshold dose of sodium

pentobarbital to cause mice sleep were found. No significant changes in respiratory and cardiovascular system of cynomolgus
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monkeys after a single dose of 1, 4 and 16 pg/kg of recombinant human interferon -1a injection by hypodermic injection were found.

No significant changes in gastrointestinal propulsive effect of mice after a single dose of 5.5,22,88 pg/kg of recombinant human

interferon B-1a injection by hypodermic injection were found. Conclusions Recombinant human interferon f-1a injection showed no

significant influences on laboratory animals' central nervous system, respiratory system, cardiovascular system and digestive system.

Key words: recombinant human interferon -1a injection; central nervous system; cardiovascular system ; respiratory system;

digestive system
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Table 1 Effect of recombinant human interferon p-1a

injection on spontaneous activities of mice ( x X5, n =10)

451 FIE/ (ugkg™) EERGTTIE
pasilbait — 412.2+152.5
P 3000 241.3+65.0"
EHNTHHE 55 397.9+149.3

B-la VI 5 22.0 477.8+143.2
88.0 460.9+130.3

Sy AL T P<0.01

P <0.01 vs solvent control group
3.1.2 P AEES) EANTIRR B-la W
5.5, 22.0. 88.0 pgkg M 3+ 2. 3 HaM
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Table 2 Effect of recombinant human interferon p-1a

injection on balance and exercise abilities activities of mice

biilhvs MitEshd B3 o
2059 (ugkg™) % % FH T %/%
VAT IR — 9 1 10
Hh g 3000 3 7 70"
FAANTHE 5.5 7 3 30
FEB-lalE 220 8 2 20
S 88.0 7 3 30

SN HAL L : "P<0.05
P <0.01 vs solvent control group
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Table 3 Effect of recombinant human interferon p-1a

injection on cooperative sleep time of mice

Y15 i/ BITESY BB Bk
(pug'kg™ # H 1%
pasilbait 9 1 10
HPG P 3000 9 90"
AN 55 10 0 0
% pB-la 22.0 1 10
JARR 88.0 1 10

SR A i T P<<0.01

P <0.01 vs solvent control group

R4 EHATIE p-la ESRMRERWHEE. &FKE. FHKE. BEENZM (X £s5,n=6)

Table 4 Effect of recombinant human interferon p-1a injection on systolic blood press, diastolic blood press, MAP and pulse

pressure of cynomolgus monkeys (X £, n = 6)

G i/ W46 JE /mmHg
- (ngkg) ZAZYHT #5245 30 min 252 )5 60 min%h 245 120 min 25 24)5 180 min£5 24 )5 240 min %524 )5 360 min
VAT R — 128.9423.8 13144255  134.0426.9  135.3+23.2 139.6+20.1 136.1£16.5 136.8+22.3
EAATIL 1 1249+129 118.8+16.3  126.2+13.0  129.3+19.0 127.6+17.6 127.4+17.4 127.7415.5
% B-la 4 1222+12.6 1263+10.6  132.8+12.0  132.9+15.4 133.7+16.0 131.0+14.4 126.0+£15.2
TS 16 131.24255 14144285  140.0+17.0  137.8+14.1 137.7+11.8 136.9+13.7 133.8+17.0
S50 5/ %77k ./ mmHg
- (ngkg™) LAZUET Z420)5 30 minZA 255 60 minZ524)5 120 min 25255 180 min£5 245 240 min #5245 360 min
T —  92.3+15.6 95.4+14.3 98.8+14.3 99.4+11.3 103.248.7 101.0+10.2 100.2+14.1
\AHAATIE 1 90.2+7.8  87.0+14.9 91.147.1 93.4+10.6 92.2+10.0 91.8+10.8 93.3+8.8
# B-la 4 84.9+6.5  89.7+6.9 94.2+7.8 95.9+10.9 97.2+11.5 97.3£12.2 92.9+10.9
VES 16  89.9+18.1 95.9+214 97.7+16.2 95.6+11.4 96.0+11.8 96.2+13.0 95.0+17.2
S50 %U%{l 3Bk s /mmHg
(ngkg) LAZNET 4524)5 30 min%h 245 60 min£524)5 120 min #5245 180 min #5245 240 min 45245 360 min
T R — 110.3£19.4 113.7+19.5  117.0£19.9  117.8£16.5 121.6£13.7 118.7+12.6 118.5+17.6
wEAHAATIE 1 106.949.2 102.4+15.0  108.1+9.2 110.7+14.4 109.1£13.4 108.6+14.2 109.8+12.0
% B-la 4 102.948.0 107.8+7.4 113.648.9 114.4+12.2 114.6+12.0 113.8+12.7 108.4+11.3
VES 16 109.7+22.4 117.6425.3  118.1+172  115.9+13.0 115.7+11.9 115.5+13.6 113.0+17.8
S &/ Jik Hs %6 /mmHg
- (ngkg ) 25N 4325)5 30 ming5 255 60 min£5 245 120 min%5 255 180 min 43 24)5 240 min45 245 360 min
T R —  36.6£11.6  36.0+14.0 35.2416.0 35.9+15.1 36.5+12.6 35.2+11.2 36.6+12.0
wEAHAATIE 1 34.849.3  31.848.7 35.048.9 35.9+10.8 35.5+10.8 35.5+10.5 34.4+11.0
# B-la 4 374492  36.6+8.9 38.648.5 37.0£9.7 36.5+11.0 33.8+8.3 33.1£10.2
VS 16  41.4+10.7 45.649.5 42.345.7 42.2+8.5 41.7+7.8 40.7+6.8 38.9+4.1

1 mmHg = 0.133kPa
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FHEATIE p-1a TR S B0, P-R B, QRS EEE. Rif. PiK. S-TEE. Q-T [EHAMIEM (X £5,n=6)

Table 5 Effect of recombinant human interferon p-1a injection on HR, PR interval, QRS complex, R wave, P wave, S-T

segment and Q-T interval of cynomolgus monkeys ( X *s, n = 6)

D/ (Kemin™D

A B AP)E 30 min4h25)E 60 minZ5 255 120 min%s 2455 180 minZs 24 & 240 min%; 255 360 min
pasilbagit 143.80+16.11 137.83+16.01 136.78+15.27 137.33+20.88 148.95+22.21 155.47+19.46 152.80+17.03
EHNTH 167.85+17.01" 165.98+16.03" 168.27+16.12"173.65+20.87" 174.48+19.47 177.95+20.23 180.87+24.98"

# B-la 141.73+21.62 140.83+15.31 139.57+15.12 151.23422.42 167.28+22.75 173.22+23.07 182.13+19.42"
S 138.15£16.82 139.07+16.04 150.10£13.35 158.37+£16.40 162.17+19.04 168.65+29.44 182.82+39.05
y1ml P-R [7]#/ms
RET YA 245)5 30 minZa 245 60 min 25245 120 min%s 245 )5 180 min% 24 )5 240 min%s 25)5 360 min
TN IR 77124426 75.73+7.95  75.53+£7.42 76334821  76.37+7.54  76.15+7.85  73.77+6.16
AN 71.4049.35 72.47+11.15 72.17+11.34 7320+11.26  71.8249.77  70.82+10.79  68.58+9.45
% B-la 76.12+£14.41 75.48+13.47 76.17£13.58 74704944  68.7249.44  67.65+8.49  67.67+7.32
A 78434526  78.82+491  76.58+6.32  75.50+6.94  75.70+7.25  71.02+11.41  68.72+12.49
yi) QRS P #f/ms
S AR 30 min%h25)E 60 minZ5 255 120 min%s 245 180 minZs 24 5 240 min%; 255 360 min
T R 51.3243.95  52.5048.83  52.73+8.32  51.8349.30  52.05+3.14  52.48+2.79  54.27+4.03
EHNTH 53.90+5.03  57.23+7.43  54.68+4.75  52.05£7.07  52.58+6.15  51.53%7.47 = 51.20+7.26
# B-la 61.37£11.98 60.35+13.97 61.22+14.04 58.95+8.75  59.45+7.11°  56.78+8.06  60.37+13.05
A 49.85+4.42  492245.07 49.95+5.97  49.98+7.13  50.83+5.74  51.7543.99  51.72+3.25
13 R #/mV
B AP)E 30 min%525)E 60 minZ5 255 120 min%s 2455 180 minZs 24 J5 240 min%; 255 360 min
pasilbagit 1.15240.306 1.198+0.347 1.198+0.358 1.212+0.358  1.21040.342  1.143+0.365  1.142+0.398
AN 0.77740.566 0.802+0.621 0.767+0.593  0.763+0.583  0.780+0.586  0.797+0.607  0.805+0.608
% B-la 1.005+0.863 1.050+0.867 1.037+0.876 0.993+0.781  0.847+0.780  0.842+0.712  0.773+0.736
TS 1.410+0.691 1.433+0.767 1.453+£0.811 1.433+0.823  1.383+£0.801  1.380+0.770  1.338+0.791
ui P J/mV
RET 45 245)5 30 minZh25)5 60 minZ3 245 120 min%s 245 )5 180 min% 24 )5 240 min%s 25)5 360 min
T R 0.280+0.069 0.285+0.082 0.282+0.080  0.292+0.099  0.288+0.066  0.257+0.099  0.258+0.080
EHNTH 0.298+0.069 0.292+0.050 0.293+0.067  0.288+0.052  0.288+0.056  0.293+0.042  0.295+0.043
% B-la 0.268+0.048 0.268+0.042 0.268+0.036 0.242+0.050  0.227+0.067  0.237+0.088  0.233+0.071
S 0.270+0.088 0.298+0.076 0.288+0.110  0.290+0.125  0.268+0.107  0.267+0.121  0.277+0.112
y1ml S-T B/mv
B AP)E 30 min%h25)E 60 minZ5 255 120 min%s 245 180 minZs 24 & 240 min%; 255 360 min
pasilbagit 0.079+0.098 0.084+0.091 0.093+£0.096  0.113+0.104  0.094+0.105  0.056+0.102  0.057+0.099
BEAHANTIL 0.02740.039 0.034+0.041 0.036+0.043  0.026+0.043  0.019+0.029  0.018+0.043  0.012+0.040
# B-la 0.094+0.126  0.096+0.117  0.099+0.120  0.032+0.056 —0.006+0.046 —0.006+0.029  0.002+0.042
TS 0.099+0.071 0.11940.067 0.083+0.082  0.058+0.101  0.030+£0.074  0.012+0.081  0.015+0.090
. Q-T [A] #/ms
RET 45 245)5 30 min%h25)5 60 minZ3 245 120 min%s 245 )5 180 min% 24 )5 240 min%s 25)5 360 min

T R
BEAHAANTIL
% B-la
B

262.05+26.51 265.93+30.58 265.42433.47 268.13+41.20 252.27+38.24
217.72432.16"221.42+31.96" 215.52+31.88" 211.90+32.63" 209.07+33.43
267.40427.95 265.22+18.49 268.43+18.49 251.32429.56 228.35+41.56
256.53+33.93 254.20+33.04 240.30421.92 223.00+20.23" 221.22421.42

241.00+37.13
204.70+30.81
218.10+43.92
216.13+£26.10

242.35+35.47
202.40+31.67
205.55+29.96
204.92+30.27

SR AL L TP<<0.05

"P<0.01

"P<0.05 “"P<0.01 vs solvent control group
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3.2.3 XFRRGREN SR A, E

%6

HANTIE B-la EHI 1 pgkg AL 2h)E 240
min W PRI 1L 4524 f5 360 min o IR 5 B
i, ZREF (P<0.05), HABSNEE A (30, 60
120 180. 240, 360 min) /M A bR (PRI
WP RS ) AR R 25W5emi. 45 R WK 6.

FAET S RERIFIINER ., IFRBEERIFIE (X £s,n=6)

Table 6 Effect of recombinant human interferon f-1a preparation on respiratory rate and respiratory amplitude of

cynomolgus monkeys ( X £, n=6)

y1ml it/ I 4515 /min ™!

(ng'kg ) “Zi)5 0 min £325)5 30 min%i24)5 60 minZ5 245 120 min% 255 180 min%: 245 240 min%s 245 360 min
pasilbagit — 20.00+2.29  19.5242.16  19.23+2.65  18.43+2.87  19.05+3.11 19.0543.03  20.72+5.63
\AHAANTIL 1 2428+5.13 24204576  24.15+5.00  23.60+5.14 24234580  25.2245.64°  25.9746.63

% B-la 4 18.15+4.87  17.80:4.24  17.82+4.88  18.45+528  19.834£6.63  20.75+7.46  22.27+6.81
TS 16 21.73£1.62  20.85+1.82 21.87#4.28  21.90+2.78  21.98+4.03  21.9743.72  22.77+4.55
yi) T/ WP B/ %

(ng'kg ) 4 25)5 0 min 45245 30 minZ5 245 60 min 25245 120 min%5 255 180 min%: 245 240 min%s 24 /5 360 min
T R —  19.56£13.39 26.78+16.82 22.45£12.50 23.77£10.87 27.14+1026  28.10£15.53  29.36%6.76
WAANTH 1 21.24+11.72 20.98+11.87 20.10+10.51 21.76£1029 21.51+11.61  16.27+6.08  18.47+8.86"

% B-la 4 16.22410.83 14.64+1043 152141148 15274949  24.85421.39 21.42+119,9 30.51+12.11
S 16 23.98+19.46 26.36+23.61 17.9149.19  21.62+7.78  25.82+13.16  31.03+20.73  23.18+11.10
SN IR TP<0.05 TP<0.01

"P<0.05 “"P<0.01 vs solvent control group

33 MEUARSHEIE

ARG )E, AN TILE B-1a VG
S5 A0 B2 L SR TR R L B AR A
T R B FE i 21 25 24 ) SRR 20 5 v R0 IRV L R
W, 2R B (P<0.05), RN i
MWW T R, S5 R WA 7.

x7 EBHANTHE p-1a 5B/ NR B BRI S0
(x*£s,n=10)
Table 7 Effect of recombinant human interferon p-1a

injection on gastrointestinal propulsive effect of mice

(x £s,n=10)
2H FE/ (pgkg™)  BITHHEER%
BN IR — 69.98+7.81
T PR ST 6 i 3000 56.56+8.51"
BHAANTIE 55 65.95+6.08
B-la yES 22.0 67.99+7.84
88.0 69.37+6.99

Sy AL T P<0.01
P <0.01 vs solvent control group
4 itig
A IR T &N 0.134 pg/kg, SRR H

A, DEIRRERAUH RIS 1.76 ngkg, &
BRI IR SRR Eh 0.39 pgkgo MR HidfE
B RIS ET DR ZE ) 3 AN 5.5, 22.04
88.0 ng/kg, ZrAAIGIREERGH R 3.13. 12.50,
50.00 fiF; EEMELG 294010 3 MR 1. 4. 16 pglkg,
Ir BRI RS R 2.5 10.04 40.0 fifs

RO IS RA O H bRl e g5 SRerp,
YNTHE B-la VEHHE | ng/kg AshMgs Zinr. 4
Z4J5 30, 60 120, 180 min [F.0o3H R, Q-T [AIH]
4L, A5 B S ATTEEE BRI B2, iR
LA SR ZE T B AEYE: 16 ng/kg
ML 25)5 120 min Q-T [MIA4E%E, 1. 4 ugkg
524 )5 360 min LrFeIG R, X LAY 14T B Wk 7
AR BIN BOH G, 35 2 B A A 2
e, AEZER

CREITIR RSN E g5 R T, EANTIE
B-la VEST 1 ng/kg HENILE 24 )5 240 min PR AR
W, 45245)5 360 min FPIRIRFZIEAC, HE 542
AT S 88 PR B 2 A4k, I iz e
WA DGR, Wzt Ta e S84
RZE G R, AELYIRE .
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i bk, NEURIR se S TEANTINE B-la
TSP 5.5. 22.0. 88.0 pg/kg, 3 MNFIELH BN 5
XHRALLLEL, B EESR W AR, Shrriss)
HEJIARILHI 500, 55 B R 2 22 A AR WL P ]
WEARATEH], R dfEdE oA W S s . SRR LUK se
T EANTINER B-1a vERL 1. 4. 16 pg/ke il
AN AL LA, R W2t sh ool i |
R ES LIRS 2 T
&30
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