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Toxicity study for Shenling Jianpiwei Particles in juvenile rats
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Abstract: Objective To investigate the toxic effect of Shenling Jianpiwei Particles (SLJPWP) in juvenile rats for evaluating
its safe dosage in children and providing reference for monitoring its clinical adverse reaction. Methods Totally 176 juvenile
SD rats (males and females) were randomly divided into four groups, control group and SLJPWP high, medium, and low dose
(0, 3.3, 9.9, and 22.2 g crude drug/kg) groups. All animals were ig administered once daily for three months continuously, and
then recovered for one month with no dosing. Parameters were examined including general condition, body weight, food
intake, hematological and biochemical index, blood coagulation parameter, urine biochemical parameters, growing
development, autonomous activity, learning and memory ability, hormone, organ coefficient, anatomic examination, and
histopathological examination. Results Compared with control group, the average amount of food intake was decreased in
22.2 g crude drug/kg SLIPWP group in male rats from 21 d to the end of administration. No other drug-related toxic reaction
was found in other indexes of SLJPWP granules. Conclusion After rats were ig administered with SLJPWP for three months
continuously, the no-observed-adverse-effect level (NOAEL) in juvenile rats was 22.2 g crude drug/kg, amount to 40 times the
recommended dose (0.56 g crude drug/kg) for children aged 5—14, which suggested that the safety of long-term clinical use is fine.
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Table 1 Toxicity index of SLJPWP in juvenile rats
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Table 2 Effect on growing development of SLJPWP in juvenile rats ( x %)
13 ?{‘U%/l Kot i : HK/em ' ‘ JE K /mm ‘
(gkg ) iR HEPE iR HEPE
R — 25%§30d 6 21.1+0.4 18.3£0.3 36.16+1.02 33.36+1.53
%2590d 10 25.240.6 20.8+0.5 43.1340.78 37.89+0.78
WHE 30d 25.6£0.8 21.540.5 45.93+0.76 39.74+0.72
XM BN 3.3 2525 30d 21.2+0.3 18.3+0.7 35.85+0.62 33.47+1.03
#52590d 10 25.240.6 20.9+0.7 42.99+1.06 37.40+0.89
WHE 30d 6 25.9+0.4 21.9+0.7 46.55+0.49 40.46+1.08
9.9 #52530d 6 21.3£0.3 17.8+0.8 36.21£0.76 33.61+0.70
#52590d 10 25.1+0.5 20.7+0.5 43.21+1.05 37.30+0.75
WHE 30d 25.6+0.7 22.0+£0.7 45.01+0.94 40.30+1.01
222 #3245 30d 21.1+0.5 18.2+0.6 36.70+0.44 33.29+0.74
%2590d 10 24.840.7 20.7+0.5 42.70+0.98 37.59+0.83
W 30d 6 25.6£0.9 21.7+0.5 45.93+0.65 40.27+1.33
#3 STEESPRMNBRARBEES (FEH MM (X Ls,n=6)
Table 3 Effect on autonomous activity (Open Fleld test) of SLJPWP in juvenile rats (X s, n = 6)
415 FlE/ (g kg™ PR TR U B IR KL R HiR I E
X — HEME 105.2+31.0 30.2+13.3 1.2+1.0 1.742.1 0.5+0.5
MEME 136.8+11.1 33.2+8.9 1.7+1.0 0.7£0.8 1.5+1.0
S I UKL 33 HErE  124.2439.4 34.7+13.9 0.5+0.8 2.8+1.5 0.7+0.5
MEME  140.0+42.4 34.0+13.7 0.5+0.8" 1.842.8 0.8+0.4
9.9 HEME  101.0+28.1 25.3+10.4 0.5+0.5 2.742.0 0.5+0.5
MEME  145.7x15.1 33.247.3 0.5+0.5" 2.343.6 1.0£0.9
222 HEME  127.3£28.5 30.5+17.9 0.8+1.0 1.741.2 0.5+0.5
MEPE 124.2£17.8 28.7+7.5 0.3+0.5" 0.8+1.6 0.340.5

x4 "P<0.05

"P <0.05 vs control group
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Table 4 Effect on learning and memory ability (Y maze) in SLJPW of juvenile rats ( x £, n = 6)
215 /(g kg™ 1) WV IE# R % 24 h PR IEA /%
X — T 84.4+10.9 90.0+11.0
I 84.4+18.2 88.9+13.1
S XA I kL 33 TP 76.7+18.3 91.113.1
MEPE 73.3+17.4 78.9£19.5
9.9 THEPE 83.3+10.1 82.2+5.4
I 85.6+20.0 91.1+15.6
222 T 76.7425.2 77.8424.5
I 87.8+16.0 85.6+17.1
3.6 HE S 3 SR S A S TR AR T, A R

INEE25 90 d, Z2 A JIUE Ok e 7R R AL R
R ME I8 A ) MR B A MR S IR A L
BV, MBLge ez R (P<0.05. 0.01); iy WA 5. 6
x5 SEEBRBETRMEESRKRERNFM (X L)
Table 5 Effect on hormone of SLJPWP in juvenile male rats ( x *s)

SN ERLE), TR . BRIEA AR
B IR 15 00) PR BRI oR W] 2 i o S5 2R

il FiEAgkg) KM o/ M8/ (pgmL)  ZFEl/(pgmL)  EEl/(ngmL)  AEKEFE/(ngmL )
X — %75 30d 6 205.3+12.7 6121.144 592.8 5.812+1.722 11.324+8.277
452590d 10 240.9+15.9 4625243 089.5 4.061+0.827 9.553+16.342
HHE 30d 6 24534285 3627.8£1 967.0 4.583+0.710 4.75345.223
ZAA 3.3 #5245 30d 6 214.9+6.1 4003.9+1498.2 5.504+1.605 16.386+17.132
R 42990d 10 239.3+20.1 45204+1723.1 6.310+5.055 2.270+2.740
HHE 30d 6 228.7+20.2 3244.14865.1  5.472+1.261 6.519+5.366
9.9 #5245 30d 6 213.5+21.1 4439343 611.5 5.558+0.978 33.003+40.418
#52590d 10 238.1+21.9 5627242 516.5 5.281+2.608 5.506+10.309
HHE 30d 6 227.1+13.2 4 458.7+1 410.7 4.409+1.509 8.600+13.747
222 #5245 30d 6 222.5+26.6 3626241 044.6 6.333+2.278 24.441422.363
2590d 10 259.5422.0° 5579.543 3183 4.638+3.374 4.672+11.589
PAE 30d 6 235.8+17.8 3649.0£1 7527  3.684+1.152 8.686+12.183
Lt Al "P<0.05
"P <0.05 vs control group
R 6 SE{EPRE TR IEMELRE KR EMEMm (X L)

Table 6 Effect on hormone of SLJPWP in juvenile female rats (X £s)

21531 R (gkg) KIINTE /2 MR/ (pgmL ) ZE/(pg-mL ) 2hi/(ngmL™")  EKEZE/ (ngmL ™)
POpi — %425 30d 6  222.0+24.7 15495.3+3802.3  5.503+0.463 36.027+19.849
790d 10 244.5+38.5 13 623.146186.3  4.642+0.837 32.546+22.073
W 30d 6 203.0+413 15 601.3+5910.9  4.674+1.803 27.383+33.048
S 3.3 25304 6 21144216 14 641.6+4006.9  5.187+1.027 61.894+52.796
B Aok 525904 10 229.3428.7 15 580.549843.3  5.015+0.886 71.467+113.248
WE30d 6 227.04274 11 418.8£6596.4  4.497+1.996 34.132+46.865
9.9 “#30d 6 206.5+23.9 17 501.3£11063.9  5.065+0.702 44.039+19.336
#2590d 10 230.3x19.2 13 180.5+5011.3  4.475+0.690 99.809+71.455™"
W 30d 21424239 20411.1£11142.6  4.946£0.979 29.864+36.527
222 2525 30d 219.0+10.5 14 783.3+4866.5  4.780+0.865 24.746+21.969
52590d 10 223.6+£54.0 12 825.7+7428.7  4.271+0.665 59.331+93.461
WE30d 6 233.1+189 14 897.0+5210.1  5.068+0.986 33.690+42.216

SR TP<0.01
P <0.01 vs control group
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Table 7 Effect on hematology of SLJPWP in juvenile male rats ( x %)

e/ nm/  WBCAx RBC/(x HGB/
217 o AR ) o Neut/%  Lymph/%  Mono/% Eos/% b B

(gkg) H o100l 10-L7) (gLl
PARi — 8475304 6 13.46£094  11.15%2.53 84.524291 2.33+0.60 0.43+0.15 7.44+0.49 145.33+6.59

47590d 10 16.7144.80  10.3243.09 85.64+3.47  1.96+0.66 1.03+0.29 9.57+0.35 168.40+6.19
WHE30d 6 11.85+2.16 13274234 82.88+2.26 1.95+0.70 1.02+0.29 9.52+0.38 165.17+7.73
ZXAE 33 442530d 6 10.14+1.397 14.53+7.82 8143812  1.95+0.53 0.60£0.23 7.93£0.45 153.1745.53"
JE 47590d 10 14.70£2.16  13.08+3.47 82.45+3.52  2.10+0.34 1.2140.32 9.40+0.46 163.608.59
Sk WHE30d 6 13.924322 1225152 83.42+1.74  2.17+049 1.25+0.23 9.43+£0.48 165.67+6.31
99 #52530d 6 14.60£2.89 9.32+3.13 86.58+4.41 2.02+1.09 0.50+0.11 7.61+0.47 148.83+7.17
42590d 10 14.55+2.87 11712228 84.49+299  1.75+0.46 1.08+0.25 9.34+0.32 165.50£5.28
WHE30d 6 12.69+3.50 12.77+4.19 82.32+4.36 2.08+0.52 1.82+0.29” 9.7240.20 167.83+5.08
222 457530d 6 1220+£1.48 1253+390 83.88+421  1.82+0.66 0.45+0.15 7.7540.39 150.17+6.59
52590d 10 17.39+4.55  12.70£7.81 83.02+7.88 224+0.61 1.05+035 9.49+0.35 166.40£7.06
WHE30d 6 14.45£1.81° 13.40£1.67 82.28+1.13  2.02+0.17 1.150.65 9.89+0.31 170.00+3.85
T/ MCHC/ PLT/(x Ret/(x
21 5] KR X HCT/% MCVAL  MCH/pg ) ) )
(gkg) (gL 10%L™ 10”17

X e — 475304 6 45124227
#52590d 10 49.74+1.51
WE30d 6 50.00+£2.22
ZEME 33 4H230d 6 47424136
s Z52590d 10 48.48+2.36

I A WE30d 6 50.40+2.06
9.9 #£57430d 6 46.33+2.25

252590d 10 48.94+1.64

W 30d 6 51.351.00

222 #4%i30d 6 46.77+1.74

#52590d 10 49.09+1.77

WHE 30d 6 52.07+1.12

60.75£1.65 19.57+0.64 322.33+4.08 1 634.00+151.59 0.54+0.08
52.00£1.29 17.58+0.63 337.90+5.67 1299.80+119.03 0.34+0.05
52.57+1.16 17.35£0.48 330.17£3.31 1255.33+112.89 0.31+0.04
59.90+2.13 19.37+0.88 323.00+4.20 1 520.33+£193.01 0.54+0.04
51.59+1.02 17.39+£0.33 337.10+£5.45 1266.00£156.70 0.38+0.05
53.47+1.74 17.60+£0.72 328.83+£3.37 1296.83£161.10 0.31+0.02
60.95+1.02 19.58+0.35 321.33+1.86 1479.83£135.25 0.50+0.06
52.40+1.24 17.7240.47 338.10+£3.73
52.83+1.70 17.28+0.73 326.67+4.46 1289.83£123.82 0.28+0.06
60.35£1.00 19.42+0.54 321.50+6.28 1463.00+172.73 0.55+0.08
51.77£1.76 17.55£0.62 338.80+4.29 1240.80+116.69 0.31+0.04
52.68+2.25 17.22+40.79 326.50+£3.39 1232.00£164.64 0.27+0.04

1236.70+45.74  0.33+0.04

LA "P<0.05 TP<0.01
"P<0.05 “P<0.01 vs control group
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Table 8 Effect on hematology of SLJPWP in juvenile female rats ( X %)
21 5 %U%/l FEISTE] /A WI:C{(:( Neut/%  Lymph/% Mono/% Eos/% RI?ZC/(j HGE/
(gkg ) 10-L) 10°-L7) (gL))
Xof —  Y3Z530d 6 9.00£2.16  7.75+0.71 88.12+1.74 1.78+0.52 0.93+028  7.93+0.50 150.67+2.73
#52590d 10 8.93+2.47 15.56+8.79 79.66+8.53 1.98+0.44 1.21+0.50  8.42+0.53 155.60+11.16
W 30d 6 5.06+1.43 13.28+3.33 81.85+3.60 2.33+0.66 1.68+0.38  8.71+0.55 159.67+13.37
ZXAE 33 47530d 6 8.83+3.37 12.48+5.17 82.78+4.99" 1.82+0.51 1.25£026  7.78+0.34 148.83+8.75
=) 252590d 10 8.01£2.69 13.44+4.05 81.65+5.11 2.35+1.10 1.52+0.41  8.54+0.45 157.70+5.98
ITRE WA 30d 7.44+4.81 17.20£10.48 76.68+9.98 2.88+1.38 2.28+2.08  8.79+0.43 161.67+7.50
99  ##§30d 7.59+1.11 10.83+£3.01 85.53+2.76 1.40+0.53 1.0240.34  7.54+0.18 143.3324.46"
#52590d 10 8.83+1.12 12.89+3.93 81.98+5.34 2.27+0.63 1.38+0.89  8.42+0.33 153.30+6.24
WHE30d 6 5.65£2.34 15.78+3.14 78.75£3.02 2.68+0.71 1.8540.70  8.50+0.31 159.50+3.02
222 47530d 6 7.88+2.23 11.20+4.48 84.80+4.73 1.80+0.36 0.98+0.38  7.89+0.18 148.50+1.52
52590d 10 9.9242.50 11.85+4.75 82.76+5.18 2.57+0.70°  1.26+0.50  8.46+0.36 156.30+5.98
WHE30d 6 5.45£0.84 13.58+6.39 81.83+6.77 2.00+0.57 1.75+0.64  8.45+0.32 160.33+4.72
# %U%,/l KA n/H HCT/%  MCV/AL  MCH/pg MCHf/ PLQT/ST let/(:
(gkg ) (gl 10°-L ) 10~-L7)

X 1 —

452530d 6 45.42+0.79 57.45+3.05 19.05+1.12 331.83£5.23 1 599.83+217.45 0.34+0.08

452590d 10 45.31+£2.87 53.82+1.46 18.49+0.59 343.30+5.33 1301.504+222.87 0.30+0.07
W 30d 6 48.00+£3.51 55.10+1.28 18.30+0.55 332.17+5.78 1 252.83+157.07 0.28+0.03

SXEME 3.3

42530d 6 44.55£2.22 57.27+2.05 19.12+0.59 334.00+5.93 1 569.50+157.50 0.32+0.12

JIE 22590d 10 45.73+£1.98 53.56+1.18 18.50+0.60 345.40+6.47 1277.90+168.81 0.29+0.04

Jiba P 30d
9.9 452530d

48.53+£2.15 55.25+1.31 18.42+0.37 333.50+5.54 1 179.83£165.10 0.27+0.05
6 43.63£1.23" 57.88£1.30 19.00+0.49 328.00+3.52 1 561.67+142.38 0.37+0.10

#52590d 10 45.10+1.33 53.58+1.15 18.23+0.60 340.10+8.33 1304.30+161.57 0.27+0.04

P 30d
222 452530d

47.58+£0.92 56.02+1.63 18.77+0.53 335.00+4.34 1 176.17+101.39 0.28+0.04
44.70+£0.47 56.68+0.87 18.82+0.41 332.17+2.40 1 421.67+109.65 0.32+0.05

452590d 10 45.77+1.52 54.11+1.14 18.47+0.52 341.10£8.45 1 238.20+124.02 0.23+0.04"
WE30d 6 47.97+1.52 56.85+1.67 18.98+0.22" 334.00+7.29 1 171.17+146.05 0.29+0.05

ok

Lxt Al "P<0.05 TP<0.01
"P<0.05 ""P<0.01 vs control group
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Table 9 Effect on blood-biochemics of SLJPWP in juvenile male rats ( x %)

i %w%i W AEZ ASTﬁ AL%{ BUN/Jl CREA: TWI AL?{
(gkeg ) UL U-L) (UL) (mmol'L ) (umolL) (gL) (gL)

papiGt — 7530d 6 33.0+2.8 159.3£15.6 224.2+484 4.84+046  52.7+1.4  52.68+1.33 20.97+0.63
Z52590d 10 41.4+10.7 151.3+38.0 85.7+£17.8 6.48+0.52  73.049.0  54.58+1.50 20.38+0.89

WA 30d 46.6£11.7 152.0+33.4 85.6£102 6.48+045 65450 57.07+220 21.82+1.38

ZXfE 33 #430d 295453 141.7+£14.2 230.9+43.8 5.82+0.53"" 529433  53.05+1.54 20.95+0.66
i8] #52590d 10 40.0+£17.4 152.6+27.1 86.8£34.7 6.28+0.74  73.8+89  56.12+221 20.51+0.89
YRz WA 30d 44,6114 167.3+182 86.113.8 6.72£0.43  70.0£5.1  59.42+1.62 21.70+0.59
9.9 #52530d 30.543.5  153.6+18.6 237.0+18.2 5.74+1.09  54.9+4.1  52.3242.62 21.22+1.34
252590d 10 36.6£10.7 138.7£33.6 85.1+25.0 5.73x0.50"  70.7+7.1  55.02£1.63 20.51%0.63

WA 30d 414484 157.3+24.1 79.0+13.9 6.73£0.37  702+4.3  59.00+2.83 21.82+1.46

222 #52530d 28.146.5 144.4+17.9 252.9458.5 6.02+1.16"  56.1482  51.30+2.38  20.60+1.34
452590d 10 37.7+7.6  154.1£26.6 88.5+30.6 5.88£0.68°  69.9+6.8  55.01£2.25 20.11£0.93

WHE30d 6 52.6£26.0 138.5+31.9 74.7+145 6.45£0.75  68.0+4.5  56.77+1.80 21.40+0.36

g1 zﬂﬁi KT GLU/J1 TCHOQ TBH{J TG/ﬁ CKi GGT{ LDLCI
(gkg ) (mmol-L™") (mmol-L™") (umol'L™") (mmol-L™) (U-L) (U-L) (mmol-L™)
it —  47530d 6 6.25£1.08 1.67+0.23 0.74£0.14 0.79£0.22 1079.7+233.6 1.4+0.1 1615.5£309.8
#52590d 10 8.43+1.69 1.65+0.37 0.56+0.14 0.61£0.28 1003.1%417.5 0.7£0.3 1366.2+476.4
% 30d 8.84£1.00 1.84+0.26 0.46:0.20 0.71£0.34 952.5+2732  0.7+0.3 1 389.24279.3
ZAf# 33 4h530d 6.05£0.46 1.57+0.32 0.85+0.17 0.52+0.23 918.8£123.0 1.2+0.1" 1403.7+164.9
=) #52590d 10 8.87+120 1.92+0.26 0.69+0.20 0.80+0.25 1065.9+2482 0.9+0.2 1396.9£219.2
GkL W 30d 9.08+0.82 1.81+0.16 0.70£0.10" 0.57+0.29 1235.1£166.2 0.9+0.2 1 657.8+243.1
9.9 752530d 6.4340.62 1.77£026 0.64+0.19 0.35+0.09" 965.7+185.8  1.4+0.5 1498.4+302.1
#52590d 10 8.59+0.81 1.72+0.32 0.50+£0.14 0.58£0.24 984.0£308.6  0.9+0.2 1 161.5£341.5
W 30d 8.49+0.88 2.06£0.51 0.66+0.15 0.83+0.39 1147.2£220.5 0.7£0.3 1 553.8+404.8
222 #57530d 6.74+1.14  1.45£027 0.68+0.16 0.55+0.15 895.5+£128.9  1.5£0.2 1423.7+203.1
#52590d 10 8.80+1.00 1.63x0.46 0.67£0.26 0.78+0.25 1093.8+238.9 0.9+0.3 1398.6+431.7
WHE30d 6 931043 1.76£0.23 0.59£0.26 0.62+0.17 883.24275.1  0.9+0.2 1091.9+292.2

X RAL A TP<<0.05 TP<0.01
"P<0.05 “"P<0.01 vs control group
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Table 10 Effect on blood-biochemics of SLJPWP in juvenile female rats ( x £s)
Sl . ALT/ AST/ ALP/ BUN/ CREA/ TP/ ALB/
A gy BP0 Gy L) L) melL) umolL) gL gL
o 1 — 42530d 6 25243.0 137.4+20.7 142.9+40.1 8.04£1.74  59.4+64  57.47+2.73 25.02+1.59
452590d 10 282459 147.94262 42.8+11.6 7.60+0.71  79.1421.9  63.35+5.08 27.08+3.41
W 30d 6 40.5+13.7 195.3+97.6 37.8+72 7.22£1.07 75773  69.1246.30 30.60+2.62
XAk 33 442530d 6 24.3+2.5 14994277 117.6£34.5 7.29+0.98  65.6£5.6  58.62+2.74 25.20+1.69
Jilig= #42590d 10 28.6+63 150.0£30.1 47.1£13.8 7.56£0.83  82.6£19.0 63.82+4.98 28.03+2.97
kL W 30d 6 50.0+£31.5 190.5£59.8 39.4+12.0 827+£0.59  79.043.7  65.98+4.16 27.83+3.97
9.9 #52530d 6 253432 15324293 137.2+33.9 7.50£0.94  60.8+1.9  56.52+0.77 24.52+1.78
#42590d 10 34.3£12.5 167.5+483 45.0+11.9 7.91£1.03  91.1£27.9 67.73+5.55 29.81+3.19
W 30d 6 36.6+83 173.4+589 36.0+8.9 7.41£1.00  77.0+52  66.62+6.23 29.05+2.12
222 42530d 6 19.7+1.8" 130.9£16.0 125.3+£28.0 7.78+1.25  61.1452  57.62+0.94 24.23+1.04
#42590d 10 35.1£21.6 168.3+79.5 36.7+7.9 7224093  87.2+24.8 64.57+3.84 28.10+2.77
W 30d 6 313+54 151.8+17.5 40.8+9.1 836+0.86 804424  69.82+2.08 30.68+1.67
" Fl e/ . GLU/ TCHO/ TBIL/ TG/ CK/ GGT/ LDL/
A ke R (mmol'L™") (mmol'L™) (umol'L™") (mmolL) (UL")  (UL') (mmol-L"
pagict —  #7530d 6 6.36+0.85 1.664036 0.37+0.11 0.28+0.05 845.7+195.6 1.540.2 1323.4+360.2
#452590d 10 7.05+£1.07 1.95+0.41 0.86+0.21 0.41+0.14 836.1+181.5 1.240.2 1517.14332.6
W 30d 6 8.88+0.83 2.64+0.76 1.02+0.24 0.62+0.33 961.0+258.1  1.040.2  1252.6+419.9
XA 3.3 #452530d 6 6.89+0.98 1.66+0.30 0.49+0.10 0.32+0.08 1066.5+255.7 1.5+0.1  1564.6+501.1
Jig #452590d 10 6.98+0.58 1.79+0.59 0.96+0.24 0.34+0.10 930.24232.6  1.140.2  1670.1+382.2
LB W 30d 6 9.08+1.26 2.20+0.56 0.91+029 0.48+0.18 1021.7£303.4 1.0£0.3 1294.8+135.9
9.9 47530d 6 7.2040.78  1.66+0.32  0.50+0.09 0.25+0.03 1052.2+305.0 1.6+0.3  1568.2+410.5
#452590d 10 7.53£0.99 2.28+0.48 0.95+0.28 0.39+0.14 906.8+230.7  1.140.2  1472.24278.6
W 30d 6 8.90+1.64 2.59+0.66 0.99+0.30 0.53£0.23 764.3£194.5  0.9+0.1  900.1+289.2
222 457530d 6 7.3240.85 1.91+0.36 0.56+0.06" 0.3240.03 949.3+211.0  1.740.3  1409.6+305.8
57590d 10 7.99+41.47 1.94+0.52 1.14+0.19" 0.47+0.25 861.5+222.5 1.040.2  1420.0+240.2
W 30d 6 9.61+1.12 2.81+038 0.92+0.10 0.43+£0.09 1011.5+408.7 1.040.2 1214.24373.1
Sx R T P<0.01
P <0.01 vs control group
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