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Abstract: Objectlve To investigate the effect of Xingnaojing Injection (XNJI) on cardiovascularand respiratory function in Beagle
dogs.Methods Six Beagles implanted with implants were setted as vehicle group (normal salin),excipient group (0.5% polysorbate
80) and low (0.35, 0.36 mg/kg), middle (0.71, 0.73 mg/kg), high (1.41, 1.46 mg/kg) dose test groups of sample 1, 2 by Latin square.
the dogs were administered intravenously with one day washout period for each two groups. The DSI physiological signal
telemetrySystem was used to continuously measure the ECG, blood pressure, and respiration from 1 h before administration to 4 h
after administration. Results Some Beagle dogs in each administration group and excipient control group had obvious allergic
symptoms, and the mouth and nose redness, swelling and pruritus lasted for 10 - 45 minutes after administration, and some of them
showed irritability and restlessness, especially in the adjuvant control group. Compared with the vehicle control group, the heart rate
of XNJI1 high-dose group and excipient control group was significantly increased (P < 0.05, 0.01), and returned to the level before
administration at 30 min and 1 h after administration; QTc interval at 5, 10 and 30 min in excipient control group was significantly
prolonged (P < 0.01); respiratory rate (BPM) at 10 min and 0.5 h after administration in XNJI1 high-dose group was significantly
increased, and 5 min after administration in XNJI2 high-dose group BPM increased significantly (P < 0.05, 0.01), The BPM in the
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adjuvant control group increased significantly after administration, but there was no significant difference. Compared with XNJI2,

XNJI1 fluctuated more in heart rate, QTc interval and BPM, but there was no significant difference between them. Conclusion The

anaphyl-actoid symptoms and ECG respiratory effect of XNJI on Beagle dogs were related to polysorbate 80, and the relevant

indexes should be monitored closely to ensure the safety ofclinical medication.

Key words: Xingnaojing Injection; Beagle dog; safety pharmacology; artificial musk; natural musk; polysorbate 80
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RO LA FH R IR 2R Gt 1R 5% R, 5 B ) BE2H L
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e AR 50 R0 FH 2 22 AR 55
1
1.1 T4

I8 2% Beagle K 6 H, WE#E & F, #i & 8.6~
9.8 kg (4 T IKFI &R, AL I M A=Y H AR A R
A A AL, 5258 ) W VF R E 5 SCXK () 2016-
0001 .
1.2 Zm5FERT

XNICE N LB A, k% 10 mL, B 1 2 F%
VK 0.94 mg, #1t5 180205) .XNII2 (& RAREE &,
7% :10 mL, & 1 27+ 5 9K 7 0.97 mg, #65 180304) ,
TEWATE, HILIRE AW T R A B LAY
1 80, fit 5 20180403, Il H B 5t g /K 25 MV I 4 A B
AT FACEESH L S 18020782, 1 F S G 4R 4E
il 2 e A A PR A 7
1.3 FEMNEH

JET 5 8 20 ) A6 15 5 & Wl &% 48 (£ [ DSI A
F]) s XS105DU HL - K1 CHg e 81 -F6 8] 2 4048 Fifg
A IR AT s SW-CJ-2D XU HLif 15 & (TR Mk
WA RA ) s AWH-150TC HL 7 & FEC_ Bl L2
ML A TR AFD .
2 &
2.1 FIEWIHKE

XN I PR 3¢ K57 N 0.29 mL/(kg-d) (% A
P 70 kg 1F) , BT AR IG &5 R, RIRA 2
5.0~8.0 mL/kg, Beagle K7t 45 24 i #2 A B H 0™
2 iz ik BORE IR 5 22 PR 1 B LR 465 3 7 I, 0
AN 5 1E 2.0~3.0 mL/kg 7] & 45 24 30 min J5 H I

R85 57 JOK 78 100 A% 21 (1 4 e ik BORE IR« AR 3 ¢
A2 HAE R S HE 5 T, XN & S A7 = 4
N 1.41.0.71.0.35 mg/kg, £ 9 N I P 25 25 5] &
) 5.2.2.6+ 1.3 fiF s XNJI2 & « 3 K57 & 4 ) 8N
1.46.0.73.0.36 mg/kg , 21 9 N I AR 55 305 7 19 5.1
2.6 1.3 1%, Gk IR 725 F 0.5% 1l 5L
Wi 80 VA s T BT HE ZH 25 7 S5 IR AR A AN VE S i
22 MINESHY

Beagle R 6 H, MiffE &, R $ T J7 51, A
BEATRENL /3 4L BAURHTIG ivea 24, 25 25461 3 mL/kg,
FE2AE A AR
2.3 fEFREE

Beagle X iR 5§ T 58 A A T (PA-C10-TOX-
LABEANTFAR, RGBT 7% . &R
B IHE 2R, W8 Beagle RESZHRT IR0 TE
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3.3 XMEIRFRZIhEERI R0

330 XTVIsZm 55245 2500 R T iR
R B [8] 5 A EE 25 24 5 TV JG 40 2H R 25 R A (R &=
LEHAEF LS E L. K9,
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Xf HECZH B B, XINDTL v 77 & 4H 45 245 )5 10, 30 min

G850 (x+s,n=6)

Table 1 Effect of XNJI on heart rate of Beagle dog(xs,n=6)

w i/ LFR /(K -min ")

(mg'kg™) HAHT  4525)5 5 min 442))5 10 min 4525 15 min 4525/530min 44255 1h 42§52 h 44i)54h
Wi — 97.1£17.8 126.0+46.7  112.0£29.4  111.8+32.9 94.3+30.5  91.4424.2 105.6+23.5 97.4+15.0
XNJI1 0.35  113.5+35.8 140.2+36.0  126.5+28.6  131.6+16.7 97.4+13.3  89.0+18.4 103.6+30.8 87.8+17.7

0.71  114.5+31.7 151.0440.0 151.2458.7  151.7+42.8  117.4+33.8  89.0£16.3  86.8+19.0 87.7+13.7
1.41  125.9436.8 201.4+64.5™ 192.8+70.0" 177.2+66.8" 142.0+28.0" 120.5+17.6" 98.7+27.8 90.6+11.7
XNJI2 036  99.54£26.2 125.7+24.6 107.0+26.6 99.3+18.4  107.7+15.5 101.0+22.6  91.7+19.9 95.7+21.8
0.73  89.8+28.9 138.6+31.8" 129.4429.5  120.2426.8  103.3+35.0  108.3£352 107.1428.6 82.0+15.6
146  98.9+20.1 140.1+22.5 116.4+49.2  119.5+34.8  101.7+27.5  93.1£252 102.4+41.2 91.5+16.0
PR — 114.7431.3 193.7+51.9"* 201.3£67.0"*% 201.8£57.3"* 182.0£36.3" 149.6+22.0" 115.8£19.6 93.6+12.7

SRR LA " P<<0.05 "P<<0.01; SR AHL 25T L -*P<<0.05 *P<0.01
*P<0.05 "P<0.01 vs solvent control group; *P < 0.05 *P < 0.01 vs same group before administration

£2 XNJIXf Beagle X P-R 8] 2 I 840 ( x:ts,n=6)

Table 2 Effect of XNJI on P-R interval of Beagle dog(xs,n=6)

Y15 =/ P-R 7] }H/ms

(mg-kg D ZAZHRT 442505 5 mingh24)5 10 min 4525)5 15 min 425530 min 452505 1h 4425)52h #52)54h

TR RE - 91.0+9.4  84.9+6.8 86.146.5 89.245.8 92.1+10.4  91.949.5  89.3+7.6 89.846.7
XNJI1 035 88.5+8.7 86.749.5 86.5+9.6 85.6+6.4 90.9+10.6  92.2+7.8 86.849.9 92.1+8.4
0.71  87.8£10.5 87.0£14.0  83.4+14.6 82.2+8.8 86.9+9.4 90.6+10.3 90.2+£10.3 91.8+6.6

141 87.5+13.8 79.4+13.9  78.2+14.6 78.5+10.6 84.149.7 89.0+7.0  87.746.1 92.1+6.0

XNII2 036  91.0£9.5 86.248.6 89.4+10.7 91.3+10.0 87.4+8.2 90.6+£12.3 92.6+10.4 89.2+10.2
0.73  94.7+6.8  82.9+5.4 85.9+8.4 90.0+12.1 92.0+11.1  90.8+11.5 92.749.6 93.7+3.7

1.46  90.8+12.5 85.5+4.6 88.5+5.1 90.7+5.6 91.9+7.2 90.943.7  86.9£6.7 90.4+10.6

Gl X R - 88.0+6.4  742+12.7  77.3+16.7 78.4+14.0 78.7+10.5°  85.7£12.6 84.9+59 91.448.7

5V I B AH L P<<0.05
*P < 0.05 vs solvent control group
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#3 XNJIX Beagle X QRS i {3 840 (xs, n=6)
Table 3 Effect of XNJI on QRS complex of Beagle dog(x+s,n=6)

1) FH/ QRS [8] #/ms
(mg'kg™) 42500 45%5)5 5 min 45245 10 min 45245 15 min 4524/530min 45%5)5 1h 4%i/52h 4%jj54h

TR R 434433  41.6%3.6 43.945.0 42.743.9 442463  42742.6 434438  42.1+4.6
XNJI1 035  40.6£6.2 38.843.5 41.1+4.5 40.4+5.4 44.8+3.4 444450 427431 442433
0.71 40.942.7 40.5+3.2 39.742.6" 39.642.4 413+3.7  43.1+43.1 437421  43.1423

1.41 41.143.4 36.042.87  37.3+3.8" 38.543.9 41.6£2.4  40.1£3.4 447490 43.1+3.7

XNJI2 036  41.5+43 425421 42.142.4 41.6+3.7 414+53 417435 421447 425437
0.73 423427 40.9+1.5 40.6+0.3 41.0+4.6 41.1%4.5  42.0+43 410426 43.8+2.4

146 423425 38.9+45 39.7+4.1" 38.243.3 39.7+3.2 415423 38.6+8.4 41.3+2.4

R RR 421443 382425 36.7+3.2" 37.5+4.8' 414483  43.8+6.7 40.5+2.9 414427

St 4L LR " P<<0.05 "P<<0.01
*P<0.05 "P<0.01 vs solvent control group

&4 XNJIXT Beagle X Q-T &2 #9850 ( x5, n=6)
Table 4 Effect of XNJI on QT interval of Beagle dog(x+s,n=6)

15 Y Q-TIaE/ms
ZH7

(mgkg ) AZET AZ)E5min 4755 10min A29515min 4525)530min 44Z5/51h  4Z5)52h  %A%)54h
U IR - 218.9+15.2 200.0£26.1 202.9422.7 207.2+18.8 222.9+27.0 224.4+17.4 216.4+21.8 215.5+15.4

XNJI1 0.35 208.7+£21.4 188.8£15.6 202.2+19.4 192.5+£12.7 214.5+£17.5 219.2+£21.5 217.9+18.9 213.549.1
0.71 206.4£16.9 186.2+24.4 190.7£32.1 191.9+£27.0 209.3+24.5 227.7£15.3 228.2+19.8 221.2+12.4
1.41 202.9+28.7 166.4+29.8" 170.4+33.7° 178.2434.3 194.4+16.1° 207.3+£13.9 215.2+22.4 227.4+11.7
XNJI2 0.36 218.6£26.0 207.4+16.0 212.0+18.3 216.8+17.0 208.6£15.3 221.1x16.2 229.7+11.7 218.6+£22.2
0.73 224.2+19.5 192.2+16.1% 199.6+11.2 189.8430.5" 216.1£21.6 219.6£21.6 217.8+20.0 221.7+13.9
1.46 225.1£19.7 188.8+9.6 197.8421.3 201.4+17.2 209.4+16.8 219.9+£20.0 221.0£31.8 223.2+21.0
HREXT HE - 205.4+15.8 175.1+£25.2  168.0£30.6° 168.8+32.7° 179.9+£23.0" 183.5+24.2" 201.9+18.8 214.4+14.7
SRR B A H - P<<0.05 " P<<0.01; 5 [FI4145 245 i LA - #P<<0.05

*P<0.05 "P<0.01 vs solvent control group; P < 0.05 vs same group before administration

x5 XNJIXf Beagle X QTc /8] A EI 840 ( x:+s,n=6)

Table 5 Effect of XNJI on QTc interval of Beagle dog(;:i:s,n=6)

13 e/ QTc [ 31/s
ZH.7)

(mg'kg™)  AZRT 4AZi)E5min 4255 10min 29/515min 46245/530min - 4%/ 1h  4Zi52h  4A4J5E4h
B — 276.6£18.7 280.9£20.3  272.1£12.0 277.8422.4 272.8+18.5 272.8+16.4 283.3+16.0 273.7£25.4

XNJI1 0.35  280.7420.5 284.2+417.7 29024242 284.1+18.8 271.5+7.4  264.1+15.8 280.8422.6 257.0+26.9
0.71  280.6+19.8 289.3+14.3 289.9+18.0 298.1421.4 286.9+24.1 275.1+13.8 271.3%5.6 266.3+21.5
1.41 2862487 293.6£12.1 290.9+11.7 292.549.1 295.8+8.8°  292.3+13.6 271.5:17.6 278.4+13.9
XNJI2 036  275.7£8.0 297.2+11.4  279.0+24.7 276.6+14.2 277.9+10.3 284.1£23.1 281.6+21.7 272.6+20.2
0.73  268.9+23.8 288.6£152 289.8+22.0 265.0£35.4 277.0£22.7 288.5+20.9 285.7420.3 257.5+21.6
146  286.2423.0 287.1416.9  266.8+20.5 279.2422.5 268.4+21.1 270.0+25.4 277.5+21.4 272.9+12.3
PRI - 279.9+£23.3 307.0£12.3" 295.7£15.1" 299.5£19.6 309.0£20.8" 287.1+24.8 278.1x16.0 266.4+13.4
I A LL# - P<<0.05 *"P<<0.01
*P<0.05 "P<0.01 vs solvent control group
BPM & 3% Tt &, XNJI2 i A S 4045 24 5 5 min BPM 3K W& 10.
BETHE (P<0.05.0.0D, FRLXA AL 255 BPM 4 iR
BT E T B3 2 . XN 41 H XNJI2 41 BPM A& 45 1z 4 25 B 2 T 08 AR B ) AR B AR AR 2 R RR
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36 XNJIXI Beagle X SYS HIS2 01 (;:ts ,n=6)
Table 6 Effect of XNJI on SYS of Beagle dog (x+s,n=6)
i) Fiili=d SYS/mmHg

(mgkg™ AT AZifE5min 45 10min 205 15min 2E30min 425 1h A#j)G2h 4Ei)E4h
W 132.0£17.4  152.9+16.1  154.3+232  159.0428.3  137.0+10.8 136.0+10.1 148.8+11.9 154.7+34.3
XNJI1 035 14644222  171.74243  154.4423.8  168.5421.5 137.349.7 143.5+14.8 156.0£12.4151.9+26.1
0.71  152.7425.1 1583223  179.7428.7  167.1x16.9  149.0+19.2 146.6=13.0 152.3+£14.4148.1+10.4
141 167.7423.47 16544662 164.563.8  162.9+49.1  131.6+12.5 136.0£14.2 150.0+17.2 143.6+22.7
XNJI2 036  147.8+12.5  149.4+41.4  148.6+25.7  144.1+17.3  140.7+23.8 133.949.6 141.8+28.4154.6+27.7
0.73  140.74152  161.2+36.0 166.0+16.9  161.4+26.7  135.8+17.6 144.4+20.7 150.5+30.3 153.8+19.8
1.46  148.5427.4  179.2433.2  173.8429.2  166.1+20.1  147.6+12.1 143.7421.3 155.0+33.2161.7427.3
AR R - 140.9426.6  153.3+49.9  153.5£42.3  148.7+40.4  127.4+31.9 115.3£12.9"142.1+18.7147.8+27.9

St 4L LR " P<<0.05 "P<<0.01
“P<0.05 "P<0.01 vs solvent control group

%7 XNJIXf Beagle X DIA BI /0 (xts, n=6)

Table 7 Effect of XNJI on DIA of Beagle dog (xs,n=6)

5 FillE/(mg: DIA/mmHg
kg D EAYAT) 25)E Smin 4AZ5)5 10minZ5 25 )5 15 min 52455 30 min 45245)51h  4h245)52h  25%Z4)54h
TEIENT IR - 76.5+13.8  98.4+17.9  98.1+21.0  99.8+20.2  83.2+9.0 82.042.7  92.2+12.7 94.5+26.3
XNII1 0.35 92.4+12.3  110.1£15.6  96.9£13.9 106.4+14.8  88.0+4.7  85.6+8.9 93.7£8.5 92.2+18.5
0.71 942+13.6 103.8+11.3 107.6£11.7 101.0£10.0  94.2+152  87.3+6.1 90.5£11.2 88.5+12.1
141 1022£10.4" 102.7£39.3 101.0£35.5  99.9+28.4  83.8+7.3 84.6+13.2 88.0+17.3 87.3+17.4
XNII2 0.36 91.846.5 99.2+27.6  102.1£19.3  92.0+12.5  88.1+18.2  83.2+10.5 85.4+13.3 95.1£19.5
0.73 88.8+13.2 107.6£23.2 107.249.4  100.8+16.6  85.6+8.6  88.2+11.0 91.8+19.8 92.5+17.7
1.46 93.0+14.2 118.9+13.9" 1122£15.6 107.7£10.1  98.7+6.6"  89.1£15.9 95.8+20.5 97.2+17.0
Ak et R - 88.0+23.6  93.9£27.2  88.7+28.9  89.0+28.9  79.8+18.5 73.8+7.4 83.5£13.9 86.0+16.4

S R H AL P<<0.05 "P<<0.01; 5 [RIZH 45 200 b4 - #P<<0.05
"P<0.05 "P<0.01 vs solvent control group; *P < 0.05 vs same group before administration

£8 XNJIXf Beagle X MAP BIE5 (x:+s,n=6)

Table 8 Effect of XNJI on MAP of Beagle dog (x+s,n=6)

1) Fili/ MAP/mmHg
(mgkg ™D HAZET 4G 5min B2510min A 4)5 15 min 425530 min 425G 1h 4ZifE2h  4ZifE4h
eyl - 97.7+14.2 120.8£16.7 120.7+21.8 123.4£22.1  104.1£9.3  103.2+52 114.1£12.3 118.5£30.0
XNII1 035  113.6£17.7 135.3+18.8 120.2+17.7 131.2+17.7 107.3£5.0  107.1£11.2 116.849.2 115.1+20.8
071 116.6£17.9 126.2+15.9 136.4+17.1 128.0£12.9  117.1£17.5 109.5+7.4 114.5£12.4 111.2£12.0
141 127.9+13.6" 127.7+49.3 126.6+46.3 124.6£35.5 102.3£10.4 104.8+13.9 111.9£17.7 109.2£19.5
XNJI2 036  114.0£7.6  119.4433.0 120.9423.0 1127144  109.1+20.0 103.0+10.4 107.2£18.4 118.5£22.6
0.73  108.6+13.5 12924282 130.6+12.1 125.8£20.0 105.3+12.6 110.3+15.7 115.1+24.5 115.8+18.3
146  1142+19.7 14324208 136.5422.4 130.7+£13.2  118.9+7.9  109.6+17.0 118.6£25.2 121.3+19.8
Ak R - 109.1424.9 116.4+35.7 112.8434.7 110.6+34.8  98.7424.1  90.849.2 105.1+15.7 109.7+19.8
it iE A b - P<<0.01
P <0.01 vs solvent control group
AR AL IR, 0 5 SR AN BB 58 4 S B I VEAN 250 (1) EU A T RAR I AR R RGUIR ZE L LAY

T 00 o A Bl 56 SR 38 9 352 K Xt B Beagle Kl

VAT 2
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R9 XNJIXf Beagle X TV B840 (x5, n=6)
Table 9 Effect of XNJI on TV of Beagle dog (x+s,n=6)
5 s/ TV/mL
(mgkg™D  HZHT  AZi/ESmin 4255 10min 625/5025h 4424/50.5h  4AZiE1h  %4ZiE2h 4ZifE4h
WX —  118.6+48.0 267.0+149.7 171.4+110.8 325.3+254.8 151.4+71.6 162.1+58.8 231.3+171.2 176.7+119.4
XNJII 035 231.6+206.8 307.7+217.6 305.8+228.9 208.0+190.3 210.2+168.6 145.2+205.7 430.0+403.4 296.6+437.4
0.71  280.9+218.7 323.5+159.8 354.04352.6 327.2+190.6 139.5+150.9 220.8+231.4 236.7+164.9 128.7+118.3
141  215.6£223.4 299.6£197.9 493.1+462.6 316.1+285.4 98.5+83.5 177.9+96.2 216.4+222.8 152.3+102.5
XNJI2 036 185.6+44.5 1812+86.8 162.4+£109.0 179.8£105.4 170.6+147.1 176.3+136.7 122.3+70.9 133.9+80.3
0.73  234.3+£209.1 408.9£282.9 389.3+213.4 280.5+109.5 126.7+58.8 136.7+70.6 283.7+397.6 159.5£120.9
1.46  303.9£300.6 341.7+278.9 293.5+434.7 519.2+739.4 277.7+349.9 131.7+107.4 333.1£526.2 407.7+654.3
BB T 242.44325.0 300.24274.2 357.8+232.8 295.1+232.8 220.6+243.9 85.3+79.9 111.4£65.8 163.3£165.8
%10 XNJIXI Beagle X BPM 240 ( xs,n=6)
Table 10 Effect of XNJI on respiratory rate of Beagle dog (x:ts,n=6)
1) Faili=7] BPM/(ZX-min D
(mgkg D HAAT  AZ4ifE5min 4255 10min 425)50.25h 54J50.5h A 1Th 4ZiE2h $hZiE4h
T G - 33.9423.0 40.9+15.6  34.7+11.2 40.8£10.4 27.589.3  28.9+133 393+119 352+9.1
XNJI1 035  38.7+13.8 51.7+13.0  38.9+8.2 34.8+11.4 44.1417.6° 42.5+10.8 50.6+24.1 32.7+11.9
0.71  37.4+13.0 45.4+20.7  41.1£17.2 3724224 33.9+103 362499  29.5:9.8  36.2+7.9
141 303+10.2 622+22.5° 67.4+16.47% 46.8+12.8 43.3+15.4" 40.4+18.9 35.1422.6 24.1+5.8
XNJI2 036  27.8+10.8 553+16.9"  40.5+21.8 472+19.6 32.549.6  34.2+16.1 29.449.5  26.1+11.5
073  33.9+193 4584240  35.9+14.6 384142 26.8+11.1 3224260 36.2£13.7 30.7+11.6
146  31.049.5 659+17.6" 54.2+26.6'  50.5+17.3 25.5+£3.6  27.047.6  28.5+11.7 31.4+8.7
Ak X R - 273+6.0  48.5£26.9  40.9+17.8 44.5+16.4 36.1+12.7 38.3+7.8  25.0483  36.749.4

LR IR AL " P<<0.05 "P<<0.01; 55 A A4 257 L. *P<<0.05 *P<<0.01
"P<0.05 "P<0.01 vs solvent control group; *P < 0.05 *P < 0.01 vs same group before administration
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