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Abstract: Objective To research the drug effects on laboratory animals' central nervous system, digestive system, cardiovascular
system and respiratory system under the certain dosages thereby observing the potential adverse effects of the drug on physiological
functions and providing basis and reference for clinical experiment. Methods (O ICR mice were randomly divided into control
group, blank micelle group, diazepam (positive control, 3 mg/kg) group, NVB-m 4, 8 and 16 mg/m’ group and NVB 16 mg/
m’ group. Single intravenous injection was administered. The motor function, coordination function and righting reflex of animals
were quantitatively evaluated by the number of spontaneous activities test, rod rotation test and synergistic sleep test, and the
influence of central nervous system was observed. @ ICR mice were randomly divided into control group, blank micelle group,
atropine sulfate (positive control, 20 mg/kg), NVB-m 4, 8 and 16 mg/m* groups and NVB 16 mg/m’ groups. The effects of drugs on
gastrointestinal digestive system were studied by observing the change of ink propulsion rate. @) Beagle dogs were randomly
divided into control group, blank micelle group, NVB-m 4, 8 and 16 mg/m* group and NVB 16 mg/m’* group. Single intravenous
injection was given. The ECG, blood pressure and respiratory waveforms were recorded by multi-channel physiological signal

recorder before and after administration 0.25, 0.50, 1.00, 2.00, 4.00 and 6.00 hours respectively. The effects of drugs on
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cardiovascular and respiratory system were observed. Results No significant changes in spontaneous activities of mice after a single

dose of NVB-m and NVB by intravenous injection 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

gastrointestinal propulsive effect of mice after a single dose of NVB-m and NVB by intravenous injection were found. No

significant changes in cardiovascular and respiratory system of beagle dog after a single dose of NVB-m and NVB by intravenous

injection were found. Conclusions A single dose of 16 mg/m* of NVB-m and NVB showed no significant influences on laboratory

animals' central nervous system, digestive system, cardiovascular system and respiratory system. No significant difference were

showed in the same dose of NVB-m and NVB.
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Table 1 Effect of NVB-m on spontaneous activities of

mice ( X £s, n=10)

iR Piilks SEREFIN €
paygis — 516.4+150.8
T HEBHR — 538.4+147.2
PGP 3 mgkg ! 141.1498.8"
NVB-m 4 mg:m * 484.1£171.1
8 mg'm * 535.3+£164.8
16 mgm * 546.7£123.9

NVB 16 mg:m > 544.5+99.0

xR L P<0.01
“P <0.01 vs control group
2 NVB-mX/MNRTEEHERE NN
Table 2 Effect of NVB-m on balance and exercise abilities

activities of mice

- Bzl FHMES) izhé
A R TR
X HE — 10 0 0
= ARH — 10 0 0
Hb e P 3 mgkg ! 2 8 80"
NVB-m 4 mg:m™* 9 1 10
8 mg'm~’ 9 1 10
16 mg'm > 10 0
NVB 16 mg'm * 10 0

SxtiR4ltb " P<<0.01

“P <0.01 vs control group

%3  NVB-m 33/]\ iR 1[5 BE R B9 52 I

Table 3 Effect of NVB-m on cooperative sleep of mice

1) . W‘f&?zﬁ}j FH TEEJJ FHE
LIRS LUES /%
X HE — 10 0 0
= HRH — 9 1 10
Hb Pt 3 mgkg ! 1 9 90™
NVB-m 4 mg:m ™’ 9 1 10
8 mg'm ° 9 1 10
16 mg:m > 10 0 0
NVB 16 mg:m > 9 1 10

53R P<0.01

“P <0.01 vs control group
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Table 4 Effect of NVB-m on gastrointestinal propulsive

effect of mice ( X +s5, n=10)
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£5 NVB-mJLBRORHEM( X £5, n=6)
Table 5 Effect of NVB-m on HR of beagle dog ( X +s5, n=6)

i LaFR/(YK-min ")
Ml (mg
m 9 0 0.25h 0.50h 1.00 h 2.00 h 4.00 h 6.00 h
HHE — 155.911+23.881 152.417+£26.180142.212+21.415141.807+£23.051 141.755+£30.272143.331+£21.076 148.281+£32.282
TERK  —  176.655+31.854 163.016+30.977 160.441+35.465 164.100+32.959 163.972+30.552 164.509+37.782 166.584+34.098
NVB-m 4 152.205£11.481 140.729+£21.136 141.876+£28.727142.026+£29.158 146.480+24.611 158.334+20.954159.208+£25.451
8  170.338+19.539 162.202+26.507 160.095+27.794 160.308+29.988 167.511+£32.712160.227+35.022 172.833+35.985
16 155.559422.954 149.079+23.237151.378+22.933 154.446+28.622 160.099+£33.601 167.334+30.503 168.460+£35.433
NVB 16 157.292+30.763 147.954+15.113 145.785+17.638 145.439+18.450 143.576+23.119 150.487+30.692 148.196+41.520
%6 NVB-mXTELA& K PIEEIRNN( X £5, n = 6)
Table 6 Effect of NVB-m on P wave of beagle dog( X s, n =6)
i/ .
2053 (mg: pis
m %) 0 0.25h 0.50 h 1.00 h 2.00 h 4.00 h 6.00 h
papitct — 0.172+0.038  0.170£0.029  0.164+0.035  0.166+0.035 0.1724+0.042  0.179+0.031 0.179+0.052
AR K — 0.179+0.032  0.17840.037  0.180+£0.041  0.181+0.033  0.177+0.037  0.187+0.043 0.191£0.051
NVB-m 4 0.185+0.050  0.174+0.058  0.181+0.067  0.176£0.061  0.181+0.059 0.187+0.046  0.179+0.052
0.190+0.044  0.187+0.048  0.194+0.051  0.193+£0.054  0.202+0.052  0.206+0.047 0.215+0.068
16 0.201+£0.039  0.189+0.041  0.180+0.064  0.192+0.069  0.205+0.070  0.233+£0.047" 0.234+0.044
NVB 16 0.199+£0.026  0.193+0.027  0.192+0.028  0.193+0.024  0.192+0.025 0.219+0.025" 0.200+0.035

Sxt AL " P<<0.05

“P < 0.05 vs control group
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R7 NVB-m ¥ L& R RIEHIENE( X £5, n=6)
Table 7 Effect of NVB-m on R wave of beagle dog( X s, n=6)
FE/ ,
215 (mg: RS
m %) 0 0.25h 0.50 h 1.00 h 2.00 h 4.00h 6.00 h
payi —  1.020+£0.164  1.022+0.223  1.077+0.235 1.076£0.237 1.083+£0.269  1.068+0.264  1.069+0.258
FERK  —  0.877£0.243  0.922+0.286  0.945+0.283  0.915£0.294  0.901+0.303  0.959+0.275  0.923+0.299
NVB-m 4 1.136:0.283  1.104£0.269 1.100£0.256  1.094+£0.260  1.107+0.239  1.067+0.251  1.107+0.244
8 0.999+0.426  1.097+0.385 1.103+£0.395  1.089+0.401  0.894+0.582  1.052+0.427  1.033+0.409
16  1.061+0.168  1.112+0.158  1.120+0.180  1.121£0.205 1.134+£0.211  1.073+£0.216  1.059+0.237
NVB 16 0.903+0.171  0.964+0.210 0.976+0.212 0.961+0.215 0.948+0.208  1.022+0.215  0.959+0.186
%8 NVB-m¥ L& R S-TERHEM( X £, n=6)
Table 8 Effect of NVB-m on ST segment of beagle dog( X s, n=6)
Uy S-T B/mV
2H 51 (mg-
m ) 0 0.25h 0.50 h 1.00 h 2.00h 4.00 h 6.00 h
Xof 1 — 0.046£0.005  0.045+£0.004  0.048+0.004 0.047+0.004  0.047+0.004  0.046+0.005  0.047+0.005
FEKK  —  0.046£0.011  0.044+0.007  0.045+0.006  0.046£0.007  0.045+0.007  0.044:+0.007  0.043+0.009
NVB-m 4 0.055+0.015 0.055+0.015 0.053£0.015 0.055+£0.015  0.053+0.015  0.053+0.010  0.052+0.011
8  0.046£0.007  0.046£0.008  0.046+0.006  0.045+0.005  0.047+0.006  0.046£0.006  0.046=0.006
16 0.049£0.007  0.048+0.006  0.048+0.006  0.049+0.007  0.050+£0.006  0.049£0.006  0.049+0.006
NVB 16 0.049£0.011  0.046+£0.010  0.048+0.011  0.046£0.009  0.048+£0.009  0.046+0.007  0.047+0.008
%9 NVB-mXfEL#& K P-R BRI ( X 5, n=6)
Table 9 Effect of NVB-m on P-R interval of beagle dog ( X +s, n=6)
il P-R [ /s
205 (mg-
m ) 0 0.25h 0.50 h 1.00 h 2.00 h 4.00 h 6.00 h
payilsl — 0.097+0.010 0.098+0.012  0.102+0.011  0.101£0.012  0.104+0.017  0.099+0.010  0.096+0.010
FAKK  —  0.090£0.011 0.097+0.014 0.098+0.012  0.096+0.011  0.095+0.012  0.093£0.010  0.0930.009
NVB-m 4 0.099+0.006 0.103£0.010 0.103£0.013  0.100+0.012  0.097+0.007  0.091£0.007  0.095+0.008
0.102+0.009  0.105£0.015 0.104+£0.013  0.105+0.013  0.102+£0.010  0.105+0.011  0.097+0.009
16 0.093+£0.011 0.095+0.011  0.093+0.011"  0.094+£0.010 0.091+0.011  0.090+0.009"  0.090+0.010
NVB 16 0.102+£0.013 0.106£0.011  0.107+0.011  0.104+£0.012  0.107+0.015 0.107£0.010  0.105+0.016
5 NVB 4 2 P<0.05.
2P <0.05 vs NVB group
%10 NVB-m¥fLb#& R QRSB AIRM( X £5, n=6)
Table 10 Effect of NVB-m on QRS complex of beagle dog ( X +s, n=6)
I/ _
2H ) (mg- QRS BB /s
m ) 0 025h 0.50 h 1.00 h 2.00h 4.00 h 6.00 h
pagil — 0.078+0.005  0.080+0.004  0.082+0.005 0.080+£0.004  0.081+0.006  0.079+0.003  0.081%0.005
FEKK  —  0.075£0.003  0.077+0.004  0.079+0.004  0.077£0.002  0.078+0.004  0.078+0.006  0.076+0.007
NVB-m 4 0.076x0.007 0.078+0.005 0.079£0.006  0.078+0.006  0.078+0.004  0.077+0.006  0.076+0.004
8  0.075+0.007 0.078+0.007 0.076+0.006  0.076+0.005  0.076+0.006  0.078+0.006  0.075+0.005
16  0.076£0.001  0.078+0.002  0.079+0.003  0.078+0.005  0.076+0.003  0.075+£0.003  0.076+0.004
NVB 16 0.078+£0.006  0.078+0.006  0.077+0.006  0.077+0.005 0.078+0.006  0.077+0.005  0.078+0.005
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F11 NVB-m3tbAER Q-TEHEIZ M ( X 5, n=6)
Table 11  Effect of NVB-m on QT interval of beagle dog ( X +s, n=6)
bilk=vd .
5 (mg: Q-TiH /s
m ) 0 0.25h 0.50h 1.00 h 2.00 h 4.00 h 6.00 h
Xof H — 0.237+0.018  0.247+0.019  0.257+0.023  0.258+0.018  0.260+0.028  0.250+0.018  0.251+0.025
FAMRK —  0220+£0.024  0.236£0.026  0.231+0.032  0.236+£0.030  0.236+0.026  0.230+0.038  0.228+0.040
NVB-m 4 0.251+£0.017  0.260+0.025  0.257+0.037  0.254+0.032  0.248+0.023  0.237+0.023  0.247+0.037
8 0.229+0.024  0.247+0.035  0.240+0.031  0.241+0.036  0.236+0.037  0.244+0.044  0.235+0.044
16  0.237+0.016 0.246+0.023  0.243+0.024  0.242+0.025 0.240+0.028  0.233+0.025 0.230+0.031
NVB 16 0.248+0.032  0.253+£0.021  0.258+0.018  0.255+0.021  0.266+0.034  0.253+0.041  0.263+0.058
F12 NVB-mXTLEI& R QT BIHARI RN ( X £5, n=6)
Table 12 Effect of NVB-m on QTc interval of beagle dog ( X +s, n=6)
B
. }([ mi/ QTe [a]3Hi/s
m *) 0 0.25h 0.50 h 1.00 h 2.00 h 4.00 h 6.00 h
Xt 1 — 0.379+0.014  0.390+0.010  0.394+0.029  0.394+0.019  0.394+0.026  0.385+0.017  0.389+0.014
T HEBR —  0.374+0.013  0.384+0.016  0.371+0.020  0.385+0.023  0.386+0.013  0.373+0.024  0.373+0.038
NVB-m 4 0.399+0.023  0.396+0.023  0.389+0.030  0.386+0.022  0.384+0.017  0.382+0.022  0.397+0.026
8 0.383+0.022  0.401+0.025 0.387+0.022  0.388+0.022  0.387+0.019  0.391+0.025  0.390+0.027
16 0.379+0.016  0.384+0.017 0.383+0.018  0.384+0.014  0.387+£0.019  0.385+0.019  0.379+0.022
NVB 16 0.395+0.022  0.396+0.023  0.400+0.018  0.395+0.012  0.406+0.025 0.393+0.028  0.399+0.041
F13 NVB-m I LLig RILGEERIZN( X £5, n=6)
Table 13  Effect of NVB-m on systolic blood press of beagle dog ( X s, n=6)
I/
M5 (mg 4 i /mmHg
m) 0 0.25h 0.50 h 1.00 h 2.00 h 4.00 h 6.00 h
SHHE —  152.909+15.153 153.217423.441 153.566+22.526 167.42417.432166.577+19.439 172.840+14.831 174.507+14.287
TAK  — 163.431£28.452 166.214+£26.219 171.685+£32.097 177.668+20.741 179.673+20.285 184.460+18.460 186.667+18.017
*
NVB-m 4 163.073£8.594 169.190+14.894 170.695+13.587 181.127+13.997 184.246+10.626 191.821+5.707" 179.138+10.800

8  156.015+12.485 163.896+12.701 167.393+10.195168.305+8.344 173.132+12.583178.766+12.232183.165+11.208

16 152.774+17.471 157.746£17.223 167.232+16.668 169.40416.242176.722+17.280177.361+10.036 176.059+11.709

NVB 16 170.032+18.104 178.703+19.201 179.287+20.913 180.754+21.406 184.549+22.551 184.325+17.742 185.080+15.578
SxE 4 " P<<0.05 (1 mmHg=0.133 kPa)
*P < 0.05 vs control group (1 mmHg = 0.133 kPa)

3.3.3  XIRPIRARAR AL 0 A bLA, B B
F 4 NVB-m 4.8 F1 16 mg/m’ 77541} NVB 16 mg/

it Je8 41 G, 391 (DNA & /8 Ja 81D, 4 i 2l 2 J
o 0 R PR ORI % A D R R 7R 4 L )

0’ 1) 5 2H & B[R] %) IR WS 0 e AR I W i E 35 T e
T2 %2 5%, NVB-m 16 mg/m’ 7] & 41 " W% 45 b5 5
NVBAHER WG 17 2R WER16~17.
4 g

KA iV i 4 S R e 2, AR T

Ty REIG TR AT AL TR 22 03 2 1, AT RS B T R 1
PEFI™, B Al 32 B T30 97 A6 /N 200 Al g 7L e
SR IR o AR T K 3R i VA AE ™ E ) 7
PERT, BRI T HAE I PR B A Z N o W PR AT VT
W FEdR 7 » K AR I A B AT G B i I 2 4t 5
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14 NVB-mIfLLEREFHKEMNFM( X £5, n=6)
Table 14 Effect of NVB-m on diastolic blood press of beagle dog ( X s, n=6)
b=l -
M3 (mg &5k i /mmHg
) 0 0.25h 0.50h 1.00 h 2.00 h 4.00 h 6.00 h
X HEE —  98.261£10.544 99.084+17.852 99.316+17.217107.284+13.580106.226+13.883109.841+£9.305 109.243+8.939
TEKHKE — 100.426+16.973100.370+13.778 101.754+13.402 108.680+9.611  110.993+9.197 114.481+£14.761 117.817+9.937
NVB-m 4 101.903+7.147 106.984+12.848103.959+10.560108.439+10.263 108.902+8.604 114.578+4.279 109.254+8.271
8  95.7114£7.347 106.757+£5.072 110.224+3.871 112.942+6.325 111.227+9.620 116.424+7.434 116.672+6.759
16 98.332+8.377 105.782+14.242 113.263+14.765 113.469+14.630 115.879+12.533 116.842+9.401 115.270+9.490
NVB 16 102.545+14.563 115.826+14.570 117.376+13.806 118.020+14.224 119.256+15.902 117.035+11.517 113.421+£10.186
F15 NVB-m X LLig R FHZNEKERFM( X £5, n=6)
Table 15 Effect of NVB-m on MAP of beagle dog ( X s, n=6)
" Ti/ THIENE /mmHg
m *) 0 0.25h 0.50 h 1.00 h 2.00 h 4.00 h 6.00 h
Xt 1 — 116.477+11.769 117.128+19.578 117.400+18.819127.331+14.412126.343+15.323 130.840+9.530 130.997+9.537
TARR  —  121.428+20.281122.318+17.261125.064+18.873131.676+12.697 133.886+12.303 137.808+15.542140.767+11.744
NVB-m 4 122.293+£7.576 127.719+13.359126.204+11.415132.668+11.373 134.017+£9.033 140.326+4.462 132.548+8.818
115.813+9.028 125.803+7.535 129.280+5.747 131.396+6.778 131.862+10.135137.205+8.335 138.836+7.791
16 116.479+11.286 123.104+14.939131.253£15.168 132.114+14.934136.160+13.554137.01549.293 135.533+£10.051
NVB 16 125.041+14.713136.785+15.836138.013+£15.863 138.931+£16.343 141.020+17.763 139.465+13.572 137.308+11.412
F16 NVB-m 3 LLig RIS ( X +5, n=6)
Table 16 The effect of NVB-m on respiratory rate of beagle dog ( X s, n=6)
T IR AT 2 /(YR e min ")
2H 5 (mg-
m~) 0 0.25h 0.50 h 1.00 h 2.00 h 4.00 h 6.00 h
X HE — 10.245+4.255 12.916+5.500 11.973+5.449 10.191£3.934 11.878+5.531 12.487+6.107 12.910+7.054
THEKHE  —  12.746£7.135 16.441£11.628 19.007£16.796 18.025+12.535 18.308+11.103 18.517+£16.176 17.291+12.819
NVB-m 4 10.265+3.865 11.367+5.230 13.868+10.575 12.606+7.299 14.178+9.026 13.495+6.829 14.214+6.878
8 8.310+1.167 9.431£2.177  9.490+2.971 10.834+3.309 11.015+4.470 10.1264+3.933 10.864+3.955
16 9.42745.289 10.476+£5.743  11.211+£6.855 12.590+9.443  15.499+12.047 13.789+10.499 13.326+9.642
NVB 16 15.602+11.366 14.388+7.489 14.226+7.084 13.484+5.909 14.1814£5.669 13.916+7.042 13.545+5.206
17 NVB-mXJ LA K FFURIEBE I RN ( X 5, n = 6)
Table 17 Effect of NVB-m on respiratory amplitude of beagle dog ( X £s, n=6)
=,
. ii/ PRI %
m ) 0 0.25h 0.50h 1.00 h 2.00 h 4.00 h 6.00 h
Xt —  2.023+1.616  1.702+0.959  1.718+1.021 1.839+1.019 2.103+1.058 2.579+1.556 2.876+1.863
AR —  3.488+2.438  3.486+2.385 3.49642.234 452443312  5.11843.425 4.75742.682  5.143+2.783
NVB-m 4 2.975+1.772  3.067+1.680 2.867+1.777  3.140+2.052  3.146+2.189  3.682+2.449  3.201+1.665
8 3.0914£2.192  3.443+£2.768  3.735+2.773  3.857+£2.728  4.087+2.537 3.901£2.361  4.240+2.805
16 1.141£1.333  1.032+1.009  1.064+0.788  1.135+0.785  1.490+1.446  1.695+1.117 1.692+1.019
NVB 16  2.088+1.441 2.015+1.494 2.099+1.398 1.851+1.367 1.796+1.248 1.678+0.874  3.456+3.048
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