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Abstract: Objective To identify the major toxic effects and target organs of Changyanning granule in juvenile rats, and provide a
reference for human clinical use. Methods The female rats were naturally bred by breeder male rats, and allowed to deliver their
litters. At PND12, 128 pups from 16 litters ( litters of eight pups each ) were selected and randomly assigned to four groups (16
juvenile rats per sex per group). At PNDI13, the juvenile rats were gavaged with low, medium and high dose (2, 4 or 8 g/kg) of
Changyanning granule or deionized water. The dose volume is 10 mL/kg. All animals were necropsied on the next day after a 31-day
dose and a 28-day recovery respectively. Parameters evaluated included clinical observations, body weights, food consumption, eye
opening, coat growth, air righting, locomotor activity, urinalysis, femur length, hematology, clinical chemistry, T lymphocyte subsets,
gross pathology and microscopic pathology. Results compared with control group, the body weight gain of male rats in low, middle
and high dose group and female rats in low, high dose group for 0 - 3 d, and the body weight of male and female rats in high dose

group on the third day decreased significantly (P < 0.05 and 0.01). After a 31-day of treatment, a decrease in mean femur length were
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noted in males of 4 and 8 g/kg groups (P < 0.01). RBC, HGB and HCT showed decreases in femals of the 8 g/kg group (P < 0.05).

Morphologic examination of the spleens revealed extramedullary hematopoietic proliferation in all treated groups. After a 28-day

recovery period, these changes were reversed. Conclusion Under the experimental condition, a mild adverse reactions were

induced by Changyanning granule large dose long term administration in juvenile rats, but were reversible.
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Table 1 Effects of Changyanning granule on body weights in juvenile rats (x £s, n = 16)

yéa - il AR g
BT (gkg!) AT50d 4253d 25 T7d A10d 42 14d B217d A2521d 4hE524d 452528d 4h231d
e X — 288420 375423 49.1437 63.4+5.0 90353  113.7+6.6 151.1£10.2 179.6+12.2 219.6£15.7 246.9+17.3
B9 2 28.9+1.8 364421 462+3.1 60.3+4.3 86.845.9 110.0+8.1 145.5+11.1 175.4+13.3 216.7+16.9 245.8+19.3
TRL 4 28.042.0 35.842.8 48.0442 614454 86.6+8.0 106.6+9.5 139.1+£13.9 168.0+15.9 201.9+17.0" 230.1+17.2
8 285425 33.644.6 44.9+6.6 58.8+8.1 83.9+10.2 106.8+13.2 141.6+16.1 172.1+£19.3 210.4+23.3 239.1425.8
M X — 27016 360420 467429 58.6+43 822451 97.1+8.1 128.1£9.6 146.049.6 166.148.6 176.9+10.9
B9 2 271420 345424 447430 574+44 805462 97.9+7.0 126.148.1 146.148.8 168.9+10.5 183.0+12.5
WL 4 284+1.9 367425 482+43.0 61.9+4.4 83.9+5.1 102.346.1 130.1£8.6 151.3+10.1 173.2+11.7 188.0+13.3
8 267424 3244287431442 55.144.5 763+5.17 942464 121.448.4 140.5+10.5 165.1+10.3 181.5+11.6

LAl "P<0.05 TP<0.01
"P<0.05 “P<0.01 vs control group
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R2 BRTEAX R XRIAREZ KRN (X £5,n=16)
Table 2 Effects of Changyanning granule on body weight gains in juvenile rats ( X £s, n = 16)
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PE 25 ’fkm,l G0~ 523~ BT~ B 10~ B 14~ B 1T~ G421~ 624~ 4528~
ke gy 7d 10d 14d 17d 21d 24d 28d 31d

M X — 87413 11.6£2.0 14322 26.8+2.6 234422 374443 28.5+3.6 40.0£5.4 27.343.1
|75 2 75+1.4°  9.8+2.1 14.14£2.7 265429 232429 355454 29.9+3.6 41356 29.1+4.9
ki 4 7.8£1.57 122422 13.541.9 25.143.7 201247 32.5+6.8 28.9+3.8 33.9+59° 28.2+58

8 514327 113425 13.8+2.1 25.143.6 229432  34.8+49 30.5+4.5 38.4+63 28.7+5.7

o R —  9.0£1.2  10.741.5 12,0423 23.642.1 149457  30.9+6.0 17.9£2.6 20.1+32 10.8+4.4
|75 2 744117 102411 127425 23.1429 17.4+1.7 282422 20.14£3.6 22.8+58 14.1+4.1
kL 4 82+1.0 11.642.2 13.6+1.9 22.0£2.3 184424  27.8+3.2 213427 21.9+3.4 14.8+4.3"
8  574£2.07 10.7423 12.0+1.1 21.2£1.9" 17.942.9 273437 19.145.0 24.6+3.7" 16.4£2.9"

Lxt A "P<0.05 TP<0.01
"P<0.05 "P<0.01 vs control group
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Table 3 Effects of Changyanning granule on physical and neurofunction development in juvenile rats ( x s, n = 16)

PRI g5 R/ PND14 i % FHIRIA b3 /% PR IE SRR/ %
(gkg™ ) PNDI3 PND15 PND14 PND19
T pagist — 100.0 0.0 100.0 100.0 100.0
J¥ 5 7 ks 2 100.0 12.5 93.8 100.0 100.0
4 100.0 0.0 100.0 100.0 100.0
8 100.0 6.3 93.8 100.0 100.0
M pagist — 100.0 12.5 100.0 100.0 100.0
J¥ 5 7 ks 2 100.0 12.5 100.0 100.0 100.0
4 100.0 12.5 100.0 100.0 100.0
8 100.0 12.5 93.8 100.0 100.0

F4 BRTERITLEE KR E EESZIE (X £5, n =6)

Table 4 Effects of Changyanning granule on locomotor activity in juvenile rats ( x xs, n = 6)

u o HEPE/ K WEPE/ K
A5 A e ke ) PND37 PND65 PND37 PND65
Py — 73.5£37.5 114.0+14.3 92.8+16.3 114.7+8.8
i 9% 1 ok 2 80.0+£21.6 118.8+6.9 102.5+12.8 115.8+3.9
4 106.5+12.3 120.5+6.2 103.37.1 118.0+7.3
8 75.5436.5 118.79.7 102.3+16.3 119.3+8.5
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Table 5 Effects of Changyanning granule on mean femur length in juvenile rats ( x £s)
. - o 25 R S K /mm PRE IS R S K /mm
21 51 FE/ (g kg™ - - - -

n/H i WP n/ A, T MEPE
pagi _ 10 25.867+0.423 24.667+0.250 6 35.839+1.620 34.032+0.803
W 98 7 kL 2 10 25.450+0.725 24.822+0.610 6 36.955+1.040 33.397+0.982

4 10 25.238+0.508" 24.780+0.495 6 35.272+1.738 33.369+0.728
8 10 24.713+0.195" 24.156+0.728 6 35.399+0.726 33.247+1.187

x4t " P<0.01

P <0.01 vs control group

R 6 RUHHERPHR TR LI KR MKFRFME (X L5, n=10)
Table 6 Effects of Changyanning granule on hematology in juvenile rats ( X s, n =10)

FE/  WEC/ RBC/ HGB/ MCHC/ Ret/ PLI/

P 215 B 1 b o HCT/% MCV/L MCH/pg B b o1

(gkg) (10-L) (d0~-L) (gL (gL) @ao~-L) (0-L)
M O —  9.98+1.42 7.38+0.37 151.60+6.65 47.83+2.13 64.78+1.32 20.54+0.38 316.80+2.86 0.72+0.06 1 522.90+118.21
174 12.10£2.28 7.14+0.24 147.80+5.88 46.80+2.03 65.56+3.06 20.71+0.88 315.80+4.59 0.75+0.08 1 658.70+148.93
Tk 10.29+1.54 7.29+0.39 148.40+7.59 47.20+2.26 64.77+2.30 20.39+0.88 314.70+4.00 0.710.17 1 642.70+220.78
11.7042.41 7.23+0.35 146.0049.27 46.49+2.33 64.37+3.56 20.21+1.40 313.70+£7.04 0.76+0.04 1 689.90+125.12
M SRR —  7.87£1.86 7.86+0.44 154.60+7.03 47.68+2.12 60.67+1.75 19.69+0.69 324.40+5.15 0.47+0.06 1 764.20£244.22
W 20 9.15+2.14 7.59+0.43 151.40+5.34 46.58+1.51 61.50£1.85 19.97+0.54 324.60+4.22 0.53+0.09 1 685.10+149.71
WL 4 874237 7.49+0.33 147.90+2.69" 45.67+1.04" 61.00+1.67 19.77+0.63 323.90+3.48 0.48+0.06 1 732.60:183.79
8  8.50+3.76 7.39+0.28" 147.50+6.42" 45.69+1.58" 61.87+1.98 19.96+0.67 322.40+4.45 0.53+0.08 1 733.00+243.02

% A A TP<<0.05

"P <0.05 vs control group
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Table 7 Effects of Changyanning granule on T lymphocyte subsets in juvenile rats ( X Xs)

AR M4 1A /o

RlgEby A (ke o L% ﬂtm - LI % -
CD3" xof B — 38.35+4.90 43.69+6.77 38.38+4.11 39.75+8.68
I7E4 R 2 38.72+4.18 42.9248.13 35.48+3.11 42.58+11.02

LB 4 43.61+7.19 45.44+3.71 36.57+5.96 40.57+2.03

8 41.68+5.02 46.30+7.49 37.92+6.14 37.20£6.05

CD4" pagict — 26.00+2.95 29.25+4.43 23.6742.97 27.4245.97
I7E &8 2 25.48+2.79 29.62+4.99 22.6242.57 29.42+7.80

LB 4 29.39+5.32 32.0342.82 22.25+4.06 26.9842.33

8 27.23+4.09 32.29+5.36 24.15+4.32 25.0243.47

CD8" X} B — 11.17+1.97 13.1642.40 13.87+1.91 11.33+3.73
I7E &8 2 11.93+1.97 11.94+3.19 12.03+2.56 12.3743.28

JThin 4 13.0442.37 12.15+1.90 13.4743.60 12.68+2.24

8 13.10+1.67 12.66%2.70 12.92+3.19 11.4242.78

CD4"/CD8" WK — 2.36+0.28 2.25+0.26 1.7340.29 2.55+0.60
I7E4 8 2 2.19+0.41 2.56+0.43 1.96+0.49 2.39+0.36

LA 4 2.29+0.38 2.69+0.43 1.79+0.63 2.2140.59

8 2.10£0.36 2.61+0.48 1.9440.44 2.29+0.50
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Fig.1 Histopathological changes of spleen for rats treated for 31 days (X 100)
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