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Toxicity study of oral administration of Shufeng Jiedu Capsule for 14 d in SD rats
during peri-weaning period
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Abstract: Objective To characterize the oral toxicity of Shufeng Jiedu Capsule (SFJD) in SD rats during peri-weaning period, and
provide reference for the clinical application of SFJD in infants. Methods Ten-day-old healthy SD rats were exposed to 0 and 4 g/kg
of SFJD once per day for 14 d via intra-gastric administration. Mortality, general physical signs, body weights, spontaneous motor
activity, learning and memory functions, hematology (with T and B lymphocyte subgroups included), serum chemistry, serum
testosterone, insulin-like growth factor, organ weights, as well as gross pathological findings were evaluated between the control and
exposure group. Physical development indicators such as pinna unfolding, coat growth, incisor eruption, and eyes opening time, were
also recorded. The body length and tail length of rats under anesthesia were detected. Results After SFJD administration, loose stools
and orange colored urine were found in rats, and the color of the urine was related to the color of drugs. The body weight growth rates
were decreased compared with the control group. Urine specific gravity was increased in rats. RBC and Ret concentrations were
decreased in two of the 16 tested animals. Liver, spleen, and kidney ratios to body and brain weight were increased in rats; The weight
of spleen was also increased compared with the control group. Conclusion It was well tolerated to peri-weaning rats after the ig
administration of 4 g/kg SFJD. The concerns of diarrhea, mild body weight growth rate, as well as RBC and Ret decrease should be
noted for long term and high dose usage in infants and toddlers.
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TR, BRI (12W12h) 8. KEREKE
FATAE A RRE R R R A R4t Sh
7 RA KRB FLBeE 25PN A PR A ] S i sh e
FHAERZE RS (JACUC) FHE Ik,
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F]); FITC Anti-Rat CD3 $iifk (b5 5313668). PE
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URITEST-500 JRIE 4 HTA% CREEMAL RIS P HH
FRZA%]); Varioskan Flash E#5r{% (Thermo Fisher
Scientific Inc. A ); HUE A AR <R (0~150
mm), HIETH (ki) ARAR; FACS Aria II
ARG (BD AF]DD; MG-3 R EflEss (R
FHEIREHAA ) ) ZH-YLS-1C /N E 1%
LT CRBUEREDNER B S G IR AT,
2 ik
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WAk, BH 3K, k%052 g KIHHERA
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3.5 % )LEHHEN0.16 g/kg, FTEK 10 HIE KR
HF 84 1.34 g/kg, 24 Hid KB H SR 0.77 g/kgo
ZRE ig BFEARIRG], 10 HE4h R KA 2hik
[ 02 g/mL, KT HINREFE, ¥ SFID 454
AR E N 20 mL/kg, ZG2577EA 4 ghkg, MHHT
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TR ig SRR LB K,
22 A5 %RYH

YIRAERIZE EIEN 3 d, 25 AR & A 2
H, Rl xR (14 2D FSFID 40 (16 H).
o3 1 77 GRS [F) 85 4l B 2 (A 22 5, Bk 405
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UNUH L IR, TELRENYE 14 d. IR PR AR B
—IRYI R E .
23 —RUIER

SEO6 AR A H W EE S 40 A BB/ k.
TN P RIS RARARGL, B 2 IRk
s, HEAREEKE.

F=1 SWHAE
Table 1 Animal assignment
P 45 — e -
B1E B8 $3E
T o B 1-2. 1-3, 1-5 2-1. 2-4 3-1. 3-3
SFID 1-1. 1-4. 1-6 2-2. 2-3. 2-5 3-2. 3-4
IHE papiict 1-8. 1-9 2-6. 2-8 3-5. 3-9. 3-10
SFID 1-7. 1-10 2-7. 2-9. 2-10 3-6. 3-7. 3-8
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252 FNCIZIhRENMNR  TERZ5EE 12 KAIE 13
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2.9 HEMAEIES

KFH“2.77 R i) EDTA-K, Fiik ML kGl CD3.
CD4*. CD8" K CD45RATFHYE4IM &40 b, FFit5
CD4"/CD8" 4 ffu Lk 451 »
2.10 RN

KA “2.87 TURN4r4EMIMIE, MA ELISA i
G E MiEH Eaw SEEAT IGE & &
211 RGP, RABNALREFRE

RIRGIRE ip 20% i3 RIS, E 330
KEUIML S, W2 SR A0, AT HIR . 1 2ex) & WA it
TR AL EE, FHECG AR BR. B BN, BAR. E
R S AURIP e AR A A, FREE
AR E, THEIESE R ECRIE RN L O G LG = 5
VR R D . PIHR VIS % E EAR AR AR Hi
R AR, YRR SRR AT B S A A
212 GitEFEAIE

THEBIE TN AL, TR A
KR BRI AR EHHE KM SPSS 20.0 ¥
HIR A S (Kruskal-Wallis Test) 474811204,

ZLYNMiT A (RBC). A4 (HCT). M4l Hdablx £5 £or.

F (Hb). FHIHMEFR (MCV). T4 3 4R

MLEA (MCH). FHOMMMaEAKE 31 —BRUELER

(MCHC). F4Hiit% (WBC) KK E A [+ 4B 5 24 i RS 8 SRV AR . 556 FRAHLAH

PERIZNA (ND WREZHA (L) RERRTERILIM (ED.
BRI (MD 1. IR (PLT) . 2L 40
# (Ret)s
2.8 MMFEMLSH

V-4 BRI B L9 N 7 S PR AR 4 ) 1 B 2
K%, 2h A 3000 r/min L 10 min, B EJE
AT IS T, ATt B R A
i (AST). NZRIRFEZM (ALT). B!k iR i
(ALP). JREZ (BUN)D. WLEF (SCr). JJIH & i

b, ALK EIEL LI 4. 7 RIS K,
BB EMEZER, L2455 4.7 RYIBMAFRE KR
BAGUH 25, (ABE4 25 () I i 22 S 120
i (R 2D,
3.2 SFJD SR E KA FIRIRM

SFID A E4 R T g o sk E- L RT3
H BB A2 B A G 140 190 184 17
KB D, H5XIRAEEAMY; ERIRG AL RIR
H, ME4RRERS FTREK. B, fHIEE

2 SFID WHRAREFFREZKENTM (X £5)
Table 2 Effect of SFJD on body weights and body weight growth rates of pre-weaning rats (X %)

wal g R K R Y%

ERES B4R ENES ERIPS 4R TR ESIPN
S 14 144419 224432 30.7+4.4 395453 53.4616.99 57.77+6.76  58.77+9.52
SFID 16 152418 217422 29.743.0 393+3.8 40.04+7.84™  5138+6.17° 63.95+8.71

x4t "P<0.05 P<0.01, T

*P<0.05 *P<0.01 vs control group, same as below
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Fig. 1 Effect of SFJD on physical development landmarks of pre-weaning rats

WU BB, 45 R3E W] SFID 44 AR K
R AR E KRR T RA, Zied ik
FERNIRAE BA G2 E L (P<0.05), {HALR
BN 4.2%, AFEEYFE L (KR 3).

3 SFID MHREKLBIBIRHEME (X t5)
Table 3 Effect of SFJD on physical development indicators

of pre-weaning rats (X *s)

MfEE AR

Ml n
K/mm K/mm

f&K/em EK/em

XTHE 14 19.10£0.70 7.601+0.60 17.81+0.49 17.5040.48
SFID 16 18.60£0.80 7.504+0.40 17.05+0.62" 17.07+0.66

3.3 SFID MR HE %4 5 aFr#2 0
TERUE 8 KR/ A EiEIEFAGL R
YR E EESPRI, T 12 KA 13 KR
F Y B3R 5 RS 25 524 B B & S AIEAZ D Re, 2
RFKU SFID ig 4h 2 4l R B 3G BN 212
TRZERW (4.
3.4 SFID M4 RIRINARRE K IEFRAIS M
TR 14 TRERY) B HIHT I IR, WL R
AP, FEASIN S TR A SR AR . 5 R EIR, TR
AL TR, B SFID 4405, SG xR 414 n
Ab (P<<0.05), FHoAh&Tifabr-5 X0 R LA H TG 2 2
Z5 (K5,

#*4 SFID MR B EFNRF IICIZINEE

3.5 SFJD 4R IMR&FEMIEFRaI520T

TER45 14 RIH A K EDTA Hidkt ik
AT A, 455 k3L SFID H4h R A 15
b5 X REALAH LU T ge it 22 22 7%, {H SFID 4140
3-2 MMk (RBC 2.88X 10'%/L, Ret 0.00) A1 2-9 #ffk:
(RBC1.33X10'%L, Ret 0.34X 10%L) ] RBC Hl Ret
B EAL T X4 (RBC 4.88 X 10'%L, Ret 0.86X
10°/L), &7~ SFID ] g fHiil 74 i RBC 1 Ret
BRAR, HAR M FRbr 5 X ZHAH Y (R 6).
3.6 SFJD X4 MIEE K isFraI520T

TERZIEE 14 R H Rl 2 B IS A AL FR xR
SERR W SFID 24l BRIy A AL A5 Fe b -5 55 HE 4 AH
AR EZESS (GR D
3.7 SFJID X415 i B 4HRa I B A0 5200

T4EZ55 14 RIRH Y EDTA Hidti,
A, ROhURbRLE, SRR AR AT
AR e, 45K SFID ig 4524 14 d X4l
BRI CD3*. CD8". CD4". CD45RA*[H 41 i %
CD4/CD8 bl i3 som, 455 W3k 8.
3.8 SFJD X41iR MEARKFERIFN

TERE5% 14 RIXHBEAFRSIR MG, ELISA
VERG N L3 A 228 . B, A IGF, 45 REHA 245501
Mg S HETE S RAMLE, CHEER
(£ 9),

G820 (X £5)

Table 4 Effect of SFJD on spontaneous learning, memory, and motor activity of pre-weaning rats (X %s)

w5 ) fE RRVAYIT U
IERIREL IEWZ % IERIREL B %

S 14 10.842.9 71.7+19.5 12343.0 82.2419.8 83420

SFID 16 10.6+2.8 70.6+18.5 1234238 81.7+18.5 70+28
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=5 SFID M4NRMRRELIEFRNZIE EHE)
Table 5 Effect of SFJD on urinalysis data of pre-weaning rats (number of animals)
mEl e 48 LERAN Gikah
IERat B - 15celluL™" 70 cell-uL™! - 0.5mmol'L™! 1.5mmolL! - +
R 14 14 0 11 2 1 12 2 0 14
SFID 16 0 16 9 6 1 14 0 2 16 0
M5 WRHHR YR C HHA
- + — 0.6 mmol'L! 1.4 mmol-L! 2.8 mmol-L! - 015gL!' 03gL!'1.0gL!
e 14 12 2 10 0 3 1 6 3 3 1
SFID 16 16 0 11 0 3 2 9 3 3 1
w5 g 56 pH
1.010 1.015  1.020 1.025 1.030 5.0 6.5 7.0 7.5 8.0
IR 14 4 5 3 2 0 0 0 3 8 3
SFID 16 0 0 5 6 5 1 5 3 5 2
Wa PRI [IEEARE 58y
- 33 umol-L! 66 pmol-L! - 8.6 umol-L! - +
X 14 4 7 3 11 3 14
SFID 16 3 9 4 16 0 16 0
&6 SFID MR MAFIRITHIFM (X +5)
Table 6 Effect of SFJD on hematology data of pre-weaning rats (X %)
HH n WBC/(X10%L™) N/% L/% M/% E/% RBC/(X10'2-L")  Hb/(gL™)
X 14 5.72+2.11 163+47 793169 34124 0.3%0.1 4.88+0.26 91+ 8
SFID 16 3.541£1.73 16.5£53 79.1£6.0 3.210.6 0.21£0.1 3.60+1.49 65126
Ml n HCT/% MCV/AL  MCH/pg  MCHC/(gL™")  PLT/(X10°L™) Ret/(X 10'2-L7")
YR 14 29.7£22 609+t24 18.7x1.1 308+ 8 1 403 £227 0.8610.12
SFID 16 21.7£9.0 61.1£5.1 18.1*14 29715 1711795 0.97£0.76
&7 SFKID S4IRMEELIEFRAISFINE (X L5)
Table 7 Effect of SFJD on serum chemistry data of of pre-weaning rats (X £s)
Hnl n ALT/(UL™ AST/(U-L™) ALP/(U-L")  BUN/(mmol-L™) SCr/(umol-L")  TP/(gL™') GGT/(U-L™")
X 14 247+£23 173.8+£21.5 246.8+44.3 4.52+0.89 444+238 40.3+2.7 1.610.3
SFID 16 23.5%+4.1 161.5% 9.1 301.5£32.5 4.36%0.78 459+22 41618 1.810.2
HH n  ALB/AgL™") GLU/(mmol-L™") TC/(mmol-L™') TBIL/(umol-L™") TG/(mmol-L™") CK/(U-L™") LDH/(U-L™)
X 14 19.8+15 5.41x1.01 2.11+0.18 1.4810.46 0.85%£0.21 902.1+162.4 1591.7£303.5
SFID 16 204+1.4 4.99+0.98 2.27+0.25 1.78£0.31 1.07£0.62 740.7+ 84.91535.7+218.1

*8 SFID MHRMEBMBITEFIFNE (X L)
Table 8 Effect of SFJD on lymphocyte subgroups of

pre-weaning rats (X xs)

&9 SFID W4IRMEZE. E: 5 IGF IS0 (X *5)
Table 9 Effect of SFJD on serum testosterone, E2, and IGF

of pre-weaning rats (X *s)

4% n CD37% CD87% CD4"/% CD45RA"/% CD4"/CDS* A n FW(pgmL™") IGF/(ngmL™) Ex(pgmL™)
AR 14 36.749.1 107421 245467 288+7.0 2.26+0.22 AEE 14 16228+4381  358.9164.2 873.5+560.2
SFID 16 1142842419  341.6%26.0 371.5+176.3

SFID 16 39.0+7.0 9.6%£2.7 2844144 24.0+39 3.12+0.79
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3.9 SFJID MR AEER RE KAz RE AR
39.1 RO {ELAMESRNEIRT, A Y)
BB, AaRE, EIRRO R ks iR AR,
IR L I, S B AR WK s I BRI
RIHKGE, W IS A AR WA gk il TS
B, BOAR. B BAR. HOIRER. BEAR. MEAR. B
JiE. WESEEA. B, MEFIEE, RKILV
3 PRI HR AT DAL PR B R
3.9.2  FENEEE I E AR R AL

(1) IES . SFID 4524 14d, hZ54 8

R0 A 2H i 4K (P<<0.05), 1 KZH 22.5%.
2R W& 10,

(2) E#% 7% SFID 4525 14 d, 5XTREZAHLEL,
RAESHYIIRT RN AT 2 AR Ee e R 4
WK (P<<0.01), HERFESHN 12.0%. 25.3%F
11.5%. 253 W% 10,

(3) WEMiLt: SFID 4524 14d, 4525431
JHF RS I B G BL s R B I OK (P<
0.01), HKZFTHN 15.0%- 28.8%H1 14.4%. 4
RWFE 11,

R 10 SFID X4 RATER E R AL R MR (X +5)
Table 10 Effect of SFJD on organ weights and organ/BW ratios of pre-weaning rats (X *s)

O fIE JHHE JENE
A n TR/ . %% 25 . I3 25 . JIE 28 25U
Figl/g o Jii/ o P/ 5
(mg'g ) (mg'g ) (mg'g )
MR 14 46.5+3.1 027140.027 5.820+0.488  1.54740.149 33.210+1.430 0.17840.025 3.816+0.421
SFID 16 453+4.4 0.286+0.040 6.31940.585  1.685+0.202 37.1974£2.197" 0.218£0.042" 4.783+0.612"
B i (EgN i i
Anloon _ JE2s 723U _ 2% 25U _ 2% 25U _ 2% 25U
J/ L FiE/g . Ji 4 i/ L
(mgg ) (mgg ) (mgg ) (mgg )
W 14 0.58340.062 12.523+0.767  1.4244+0.067 30.705+1.909 0.018+0.005 0.395+0.087 0.15340.032 3.26640.568
SFID 16 0.63220.072 13.960+0.832"  1.34620.059 29.889+1.973 0.0184£0.005 0.39440.122 0.145+0.040 3.189+0.688
Z2H it 52 TH eSS
Anloon JIE 2% 2 %5 _ JIE 2% R 5 JIE 2% R JIE 28 2 5
Fit/g 4 F /g 2 Fit/g . FitE/g .
(mgg ) (mgg ) (mgg ) (mgg )
S 14 024040.020 5.198+0.481  0.078+0.010  1.685+0214  0.049+0.013 1.045+0.243 0.03840.011 0.80640.205
SFID 16 023620.0355.035+£0.515  0.075+£0.016 1.618+0370 0.041£0.006 0.93240.197 0.035£0.007 0.81720.231
F 11 SFID M4 FRAER ELAISMT (X )
Table 11 Effect of SFJD on organ/brain ratios of pre-weaning rats (X *s)
JIFk o Eb
Wy on — ‘ : :
O E JHEIE LA =il B L
payiisl 14 0.190+0.015 1.08740.101 0.1254+0.018 0.41040.042 0.0134+0.003
SFJD 16 0.21240.022 1.24940.100" 0.1614+0.027" 0.46940.038™ 0.01340.004
JIFE i b
L TR — -
i i 2 B =2 TE [JIES
it 14 0.10740.024 0.16940.018 0.05540.008 0.03540.011 0.02740.008
SFJD 16 0.10840.028 0.17240.020 0.0554+0.012 0.03140.005 0.02740.006
4 itig B 2 e F R TR SR PR TG IT 7% BT

S B PN SEID YA ) LR 3k ik
17 78Rk, 19 AR R GIR T ERPIRGE
WAZE IR RO VEMA IR 28 . Sk A i 28 L R
IREMPIRIEIRG. BESCRE R R FATIER

H GG R IR, VR TR 2 AE BT AT R AT I
IRATAE SN 2 VEVPT, R WA M RIS .
KNS NI, ahiksh 2 B s R 4
KRB TRAE, XBEER 5B S REE S ) A7 1
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2 G222 syt e Sh e P IO T 0% RE 31 5h
PRI R N EE A B B B A [ — B,
AR FCIERE 10 HES KR NEEN G, X SFID it
TRV, 2R BOR RS B S T 1
His~3.5 L4170,

SEER A R RAY RE L5 5 4.7 RIGAE &Y
KEAFEEER, HMAZAR ALK, 5254
B T B SEK ZRIRWHTT , SR AT R AR 11 RS XTI
MO R EZR, XS5 3hZivimn 465,
GRS F B BT LA s SIRZIG 58 4. 7 R =
FAR R B KRB B S5FE A S, 5 SFID I
PR A FAEAE RV AN RSO (R — 50 (AR R
PP A L4 BEAE TR H . TR R
JEESH R, K. BRKRAMBREKESEKKE
fabr, HEIESN. I MCZ et A B4R

WR A5 HIMADEFEA R IRE B R, H
SG E&IEIN, EAEEARIE IR AP AR WARGE, SR
AR AT B S 2Rk FE R A 0%, TR S 4 EL D
BEFLNEA K, ARG IR T 2l L BRI OK )
MR 7 e

Iy 4. RBC Al Ret 2 FEAIK, RAFR N 1/8,
it R 17 A AR, BRI R K 7] K 30 7 FH s 25
DLV MR HAbFe br R i AR A i K
SR T B ik B 40 A A G B 38 20

AN . B REIG I, R RARN
B R . ey B B2 EREOR, K
FHEF, 305 238 in =5 AR R HRM S B fes, 51
IXEEHE AR PO, AR sz s h R A4
fedabait. B SCDIRERE o B AR AL, RS B
Al )N e N N R 3 B R E 0 G T N 1 o
PURE] T A A R B2 A 1 B B W I 2% Joit & 1) 7 sk i
EZ%, AReseaHER A RS IR, e IR IR
I F R 7 I IR R R 20 2 B O

i LTk, 10 HEd KR ig 457 4 g/kg 19 SFID
14d, #H4F 1 A2 4)L%E 3.5 % JLEIRK SRS
B 3~5 1%, BRI, THERZE R InK
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