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Repeated dose toxicity of Qianggu Shengxue oral liquid in young rats

XU Zhi', XU Bi-xiang"", JIANG De-jian’, HE Jing', LIU Xue-hui', HUANG Kun' (1. Hunan Tianjin
Pharmaceutical Co., Ltd., Changsha 410205; 2. Hunan Research Center for Drugs Safety Evaluation,
Changsha 410331)

Abstract: Objective To determine the potential toxicity of Qianggu Shengxue oral liquid (QGSX)
administered continuously for 14 weeks on the growth and development of young animals, and hope
to provide reference for its safety application in children. Methods SD rat mothers and offspring were
used as experimental animals, which were divided into a blank control group and QGSX low, medium,
and high dose groups (the dosage of crude drug at 6.0, 12.0 and 24.0 g « kg ~'). intragastric volume
was 15 mL = kg ' with continuous administration for 14 weeks. Results The clinical manifestations,
weight gain, food intake, blood biochemical examination, bone mineral density, hormone examination,
organ index and histopathology of the experimental group were not significantly different from those of
the blank control group (P > 0.05). The HGB and RBC indexes in the blood routine of the administered
rats were significantly different from those of the blank control group (P << 0.05 or P << 0.01), which
was related to increasing the pharmacological effect of blood HGB and RBC by QGSX. Conclusion
Under the conditions of this experiment, young SD rats are orally administered QGSX for 14 weeks,
and 12.0 g * kg ~ ' is the dosage without obvious adverse effect, approximately 23 times of the planned
clinical dose for children (1 year old weighing 10 kg). It is safe for children to take QGSX.

Key words: Qianggu Shengxue oral liquid; growth and development; safety; repeated dose toxicity

SR AR TR (FTFR QGSX ) EZMEW . 4. SRERVETTIN . ANLAEE . 10 iR ERETS Y
WS WK, RE ORE BAEAM, WKL Rr " BEr, ZESMRAD T 14 2 LR IL
WHTAMAR ., T8, mMEER, AEE BN 20% ~ 25%, [RIN LR EE Ko 5 B AR

EE®: Yk, B, SRR A, W2 TR, EEA G2 2 S5 IT & T, E-mail: 490669373@qq.com iBEMEE . VR
FELOJ L AU, NS A L AR TE, E-mail: 151179768@qq.com

879



Central South Pharmacy. May 2021, Vol.19 No.5

PRI 2021 4F S T 55 194 45 5 )

NE e E Rt 20%, L BT ERR 0 4R 3
PR, WTEARKEF RN B, AMPLEEEEIL R,
WS AT RGEDRE M AR, F—2597E L
BEAEAR AN B, A . AR R R S
AR, PR X L8 253001 13l 24 1 28 P
R ARSI R QGSX HELELA 2y 14 1%, W
IRRFH . Mfih, SHaEs . MREIER, B
T, WMELE . AR dIZURBAA A,
ARG QGSX X K st R AE DL, X
Hi AT L 25010 R BT 22 N rss, AR
IRR RS
1 ##l
1.1 4

ACAF SPF 9% SD K RUMEdE (BEEL) 20 15 47
FL160 H (B A21), R g fFe 1 H
(PND1) [ IR v Sl L sh A R AR S5
S AT S . SYXK () 2015-0016]; 435
HEE. 786 /WG 12h/12 h OERERE 7. 00 ~
19: 00), 20 ~26°C, MBI 50% ~ 60% 2145 T,
1R SPF Juima & st RE A AR
NSRS d, B HRIRBE AR
1.2 KB 5HE

QGSX (H#% :30 mL/ i, AT 16 g2:24 /)i,
W K254 R TTAE A, HibS: 1805035), H
ST (1% 2580 O ARl 2545 FRA A
5. 180201). okt (I 254 Fl 1k 2 50 17 R
N A, it 5. 20170301, 20170413 ), BC-5000Vet
P 1 2SI AN B 3 BT A QR Y B 2 /D)
B203LED AUAEW i filsh (5P RS A B
7). LABOSPECT003 ! H shA=fb A% ( B4 H 374X
AR, CA-530 B A Sl EEHHX (H A A
LW A PR F ). Spectra Max i3x % £ IJ) it fif}
AL ( BB FAERAR ). PL203 B TR
- [ MRS - FER 2 () UERARRAF ], BX43
R A W) i A8 4 MIDSO BUES A% 5240 (H AR BELAK
EURATD) . /NSl 5 MRS 430 R 88 (i
E InAlyzer ). MIERFIE (HAFDEAEZ Tl
24,
2 HiE
21 k44

R4 B2 4 28 i I B R 8 = R
WYy (2014) B JLRHHZG AR I PR 22 A PRI H AR
TS BN (AESRAE W, 2017 4F), RIHA 55k
Pk, WrElnl, TEwA4mi2 H (PND6), K
B 20 HAE R 160 AT B0 4 Il I /NAL

880

Bl S BRI K 40 FAT Rl BFBE RURACHT B9 K
B H s /N N 95T sh W A OSSN g5 ol
FO1 [ MfEPEAT BUFISS P94 5o MO BfEPEAT B (3
8 M), ZCHANHERI T A 1 R THETE;
T A B LA s A IBUSS N 250 FO2 1k
{1 BLAES N 405 g MO2 HEMEAT- B (38 ), 32
FHAL B R 5 o0 2 BB RET TSR MKk 24
H 2R P RIS 040 2/ 25 LR
W, HETHNES W, 1-1-1 ~ 1-1-8, 1-2-
1~ 1-2-8eeee , bR R E Y
H ., $ie B Z A0 2520 A TRV 591 3l 0 it 5 100 DIty 32
T g, KR T S S I E N R
A1 S TE S A - A E i sh 5, B
1-1-1 & 1F01, 1-2-1 2 1F02, 1-3-1 & 1F03,
1-4-1 4 1F04, 1-5-1 K 1F05, 1-1-2 3 1F06-+---
1-5-4 A 1F30; KIS TH AL S 1 4 5
22 EBRAERAH TN

SEHAH Y J 2 X IR A QGSX AR, . i3
B (60, 120, 240 g425 < kg ), JLEIRKR R
RN 053 g 22y « kg | (FEIE 1 %L
R 10kg, B H 253 g/L2iit), &AM &
S R AR N T TR 1A% 23 £% . 45 £
WEBAZ, HRGEZNREH ARS8 H (PNDS),
BHBH VIR, HEE4G2514 8, FIEHEE [T E
A (2lik), LRI 15mL « kg ',
23 AR ERIA

SIS A T — RIS SHIE R, FF Rt
ok, WEMEN A H—K, WEShRsh: s
ANUL, AT RGBSl PRI S . HEI . IRETE
B, BEToIESL (BETSHTIE] . BSERTIN) 45, i
PUIGAAEIR , T s s, DIME RIS sh)
FREE SN AR R L IR a) . PR AR . Rkt
6], BER, 1Ak ISIIET SBE N B X 3
YIIEA PR SR A TR ARG B2 R A
24 HRERERENE

XS PR AT R, LI AT R
FRE—UK, LIV P B BB W 7L J5 A B A SR R i
TR, MRS S AR AR B L, T
NFRE R AL, XS E I T, AR H
TN — 28 1 0 DR ARG AR B e 5%, AR R i
SE— R AR, BRTE R E R, B
AT

B (ged "X H) = [khis (g) —
Flaxm (g) VIAFIEshPEe X e (Al BE a0 KL+
BTSN X FET ShWIAE I RAK ]



HIEF 222 2021 4E 5 H 55 19 % 55 S Central South Pharmacy. May 2021, Vol.19 No.5

2.5 R IEALARAT

BG4 SRR, Xl R R R,
1L % 40 JH 40 B ASC 00 S P 40 M T R 26
a8 i G| 1 WANY 3 s G (| A s = = e el U PR
1 I3 4300 PSR &l s R ) A i AL 75
fif CAST), WRRARLFEHLM (ALT). REX
(BUN). W (CRE)., H#H (ALB)., B&H
(TP). EJH[FE: (CHOL ), %%k (GLU) K=
Bt H M (TG ) S Atk g hr .
2.6 HEEAN

Wy 14 R, Wit Kk BRE,
BB N SRR B RS T IR
K, e 2k R BB B (BMD ) B
2.7 E# R

25 24558 14 J8) )5 x4 5 AR ER B S A9 R Bt
THIRGE, FRECNG . COAE. FFRE. AL, BAE. H
AR MORR. SEIU/REL . RS FEMR, T
A NERRTR R PR Ay R 4L TR K 4. JIE
RS =R R (g) /RF S (g) X100,
2.8 WmEHE

25255 14 JRE X R BRI A K = (GH) .
FORBRBE T, (Ty). HARBRIEE T, (T,). 25
iR (ACTH ). MERER (E). 22433 (PROG ).
M & (androgen ) TR
29 HMYHHEFMHET

LA 14 A S, BXTIRA . malE A R
G A TR A, QR R AL sh R —
AE KA SREYEMSCH B CAR, T5 E X HoA 5
w4 S RIS T SR B A, 24
BONERSE A MR L /NI GO PR L U L B
fili . BERR . SEAL. DREE,
210 HAEsE

RGBSR I8 + ArifEZ (X+s) Fom,
FR G i) S A1 2V B AR T s R 2 R
Geit i Ak SPSS 16.0, PIWi L4, % Inde-
pendent-Samples T Kilir; 241 [R] LA Sl 77 255
FIEZSTEREE, J7 2557 HAT A IEASERERH LSD-
8¢ Dunnett-¢ K7 5, A4 G IE A MR R ] Nonpara-
metric T KK, FFE IEASPE(E T 24857 0F K H Dun-
nett’ s T3 B¢ Tamhane’ s T2 #1505 R %L
Fon, R KK, S8R a = 0.05 B K
R, Hoh P < 0.05 FRESFAGH¥E Y.
3 ERS54H
3.1 EAREIN

Las xR e, KEZ 0 R QGSX 14

RN
i

J&, HAAFRA KR IES . SNUARIE ., 2
W . FEEAN S ) — SRR RG T 1) AR UL i S5
32 @hmE

FE AT, Sas st R thde, AR R a)
T QGSX i, ", AR 2H A R B ARG W 2
5 (P>0.05), FLUGRIESRE LR 1 23 £,
FESRAG 2 14 T, Xl R BRUA S = JE IH S

600
500
400 = PND63
nﬁ 300 4 = PND70
HE | u PND77
& 200 H PND84
100 7 u PNDOL
0 = PND98
= PND105
:\\S\
B 1 QGSX A 4541 KRR ot (145 g
Fig1 Effect of QGSX on the body weight of rats in each group
33 BRE
P2 AT, % 4 AT IR H R B S

FERHEA 2, KU QGSX XAk i i I i

%ﬁuﬂO

30 e TEVRE S
- @~ aesxEHIRA ¢
g —a QGSXHhFIBA L
g 20 ooie QGSXEHIEA ¢
R —— AR &
o

Y e QGsXEFIRA &
—+— QGSX R FIRA &
— Qesx I RA &

10

[+]

W3 W4 W5 W6 W7 W8 W9 wiowiiwizwiswis B/

2 QGSX KRl St (152
Fig2 Effect of QGSX on the food intake of rats in each group
3.4 mEASHE

R 1A, A PR IRA AL, QGSX
FrL T AR AL 4 (WBC), kL4
Jfl (Neu), Wk 400 (Lym), FA% 200 @ 55 L
(Mon ), FEFRPERIANAL (Eos), FRETRKIZNAL (Bas)
SHERRER G E R (P> 0.05), {HMfE,
P4y R BRI # 20 HGB (P << 0.01) L) ik
fiK, R4 RBC (P < 0.05) ERAGIHFR X,
3.5 i AR

QGSX #77l F 4 i i A= A s A 55 25 0 4]
LSRG R L (P> 0.05), &K KM
T QGSX, X &yt I BRI ML A= AL 45 A T B d 52
M, LRI 2.
3.6 BMD £l

881



Central South Pharmacy. May 2021, Vol.19 No.5  FE§2422 2021 4E 5 H 26 19 % 4 5 M

F 1 QGSX MR XK R M HIRFRAII (x£5)
Tab 1 Effect of QGSX on the blood routine indexes of rats (x+s)

5 2151 WBC/(X10°+L"') New%  Lym/% Mon/% Eos/% Bas/% RBC/(X10%+L ') HGB/(g+L ")

W S P R 7.90+2.27 139427 78.1434 63+22 1.440.6 05102 7.66%0.57 158+10
QGSX G 4. 6.56+2.78 12.8+44 802+51 59407 1.7+0.6 0.7+0.4 8.72+044 " 177+10%"
QGSX s 6.06+2.81 166+3.6 750150 6.1+2.0 1.6+04 0.7£0.3 8.241+034" 165+7
QGSX w7l 2] 5.9742.02 20.9+9.7 71.4+9.6 54408 1.8+04 05402 8.06+£0.39 160+8

i AT S PO R 11.54+4.46 172+3.6 746%55 6.0+2.1 1.6+04 0.5+0.2 8.82+0.39 166+8
QGSX il - 2H 13.86+£2.35 16.5+4.0 69.9+43 64+12 1.7£0.6 0.6%0.1 9.37+0.47 178+10%"
QGSX " 2H 10.98+2.32 17.5+5.7 703+4.6 67+1.6 1.4+03 0.54+0.2 8.924+0.22 171+7
QGSX e 7 e 4. 14.47+5.13 184+3.6 71.6+49 7.6+15 1.9+0.8 0.5%0.1 8.9340.28 169+4

He HEAMBA R, TP <005, TP <001 (Compared with the blank control group, " P < 0.05, TP < 0.01).

F2 QGSX I ARMEEMNIEIREIRI (x L)
Tab 2 Effect of QGSX on the blood biochemical parameters of rats (x+s)

izt
PE5 2151 ALT/ AST/ ALB/ ALP/ TP/ GGT/ TBIL/
(Uu-L " (U-L " (gL " (U-L Y (gL Y (U+L™") (pmol-L™")
HE A ) R 40+5 121£38 43.0£2.9 4247 55+4 1+0 0.28+0.30
QGSX il i 43+13 109432 41243.1 43+9 56+5 1+1 0.4040.30
QGSX il it 4 37+6 108+12 425+32 45+12 55+5 1+1 0.214+0.13
QGSX il 4l 3446 88+13 445422 47+12 56+4 1+1 0.2140.17
i S S PO E 39+5 10148 36.9+1.2 78+17 5642 1+0 0.59+0.18
QGSX ik 40 3745 94+7 36.840.8 91+12 561 140 0.6340.21
QGSX Ml 41 36+5 10349 359409 90+9 55+1 1+1 0.5740.13
QGSX 20 3547 89412 36.94£0.9 90+8 55+1 140 0.6140.24
BUN/ CRE/ GLU/ TG/ CHO/ CK/
P 51 21 5 . - - - - -
(mmol*L™ ") (pmol*L”™") (mmol*L ') (mmol*L ') (mmol*L ") (U-L ")
LAY S DO E4 8.33+1.23 39.6+5.2 6.9940.65 0.4840.26 1.95+0.33 9934553
QGSX ik 40 8.95+1.30 39.54+7.2 7.6610.96 0.5240.38 2.4610.70 737+£315
QGSX 7l 4l 8.34+0.84 38.1+3.2 7.40+1.35 0.5440.16 2.3440.25 859209
QGSX 20 8.96+1.66 39.248.0 6.3510.67 0.4540.16 2.1840.31 661196
i Y S PO iE 6.3740.56 33.6+2.0 8.21+0.93 0.761+0.42 1.93+0.37 713+136
QGSX AL it 4 6.19+0.63 35.6+4.9 8.43+1.44 0.9240.46 1.60+0.18 820+318
QGSX il it 4 6.07+0.40 34.1+25 8.87+0.82 1.134+0.58 1.68+0.21 718+135
QGSX il i 6.2440.39 34.0+3.0 8.75+0.85 0.954+0.56 1.714+0.17 756+210
L3R, S AXRAlE, QGSX . 3.7 JE#. JEm R
S I (15571 == 25 N S R = O W5 e o9 = 8 B34 45 ] A, QGSX 45 5 41 I #% &
(P>0.05), BRI A IR e, 23 g e L
3 QGSXTARBEERMEROLI G-+5) (P>0.05), RIZFLRAMT QGSX, ARILR
Tab 3 Effect of QGSX on the bone marrow density parameters of Zj]ﬁ'\j( LEELIEEEE%E HH:HLI ?bﬁﬁﬁkﬁﬁﬁﬁ; ”ﬁ o
rats (xts) 3.8 QGSX SR E AT B
ﬁ?d - 205 FHRE/(geem™ ) 1% 5 45 AT 01, QGSX 4534 21 34 25 4 i
Y e o He b 5 012 M AL e, 2 5 TR 2 )
QGSX 4l 0.29340.014 (P>0.05), RWEIZZEHMHT QGSX, KM
QGSX Filtit4l 029240017 XTSI B T s T SR
e 2 FIXRRAL 0.309+0.014 39 ARREHALFHE
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F4 QGSX OMREXTKREEMRRRHMHMLITR (xL5)
Tab 4 Effect of QGSX on the main organ indexes of rats (x +s)

MEas Z2 %0/ (g/100 g)

TS il

Jiki I JHFIE

e

RS it I ORI /S TR R

A R IR 0.641£0.046 0.361+0.034 2.810+0.221

0.60610.042 0.023+0.003 0.136+0.028 0.214+0.032 0.033£0.002 0.283+0.072

QGSX fiGil 4l 0.65240.052 0.372+0.043 2.635£0.179 0.582£0.032 0.021£0.002 0.13140.026 0.21140.031 0.032£0.005 0.300£0.095
QGSX Hiflit4l  0.636+£0.066 0.36410.032 2.842+£0.162 0.59410.038 0.021£0.002 0.13320.027 0.213£0.023 0.03740.009 0.3300.100
QGSX Fifflidl 0.637£0.051 0.355+0.042 2.769£0.184 0.572£0.025 0.023£0.003 0.13440.024 0.209+0.028 0.035+0.007 0.293+0.089
i ISP O R EE] 0.396£0.026 0.337£0.026 2.783+£0.241 0.581£0.041 0.012+0.001 0.104+0.015 0.181+0.027 0.789+0.091 0.247%0.031
QGSX fiGil 4l 0.38010.018 0.333+0.035 2.726£0.267 0.569£0.029 0.01240.001 0.094%0.024 0.174+0.021 0.749£0.045 0.252£0.029
QGSX Hiflit4l  0.378+£0.018 0.32240.023 3.017£0.268 0.57940.040 0.012£0.001 0.088+0.024 0.161£0.020 0.75340.045 0.254+0.036
QGSX Fiffli4l 0.38240.021 0.319+0.014 2.823+0.153 0.578£0.046 0.01240.001 0.085+0.015 0.175+0.015 0.786+£0.047 0.235£0.024
F5 QGSX ORI HEIBIRHIFM (x£s)
Tab 3 Effect of QGSX oral liquid on the hormone indexes of rats (x £ s)
SR
P51 2151 GH/ E/ androgen/ ACTH/ T,/ T,/ PROG/

(pgemL™") (pgemL™") (ngemL™") (pgemL™") (ngemL™') (nmol*L™') (ngemL™")
M A XTI 127.9914+19.304 73.536+6.231  4.215+0.190 8.174+£0.582 61.885+11.641 33.110+0.879 18.96111.482
QGSX fiklH4l  139.5034+15.023 68.088+4.267  4.034+0.364 7.738+0.819 64.462+24.840 32.501+£2.032 18.108+£1.547
QGSX 4l 139.5624+15.017 67.507+4.775  4.027+0.459 8.079+1.007 54.193+13.221 33.903+£1.993 18.692+1.377
QGSX FHFIE4]l  159.458+65.470 67.512+£4.761  4.237+0.277 8.427%1.114 69.216+23.366 33.867+1.815 19.623+2.264

e 25 XA 175.738£8.562  79.145£7.442  5.6391£0.361 7.843£0.758 59.482+£3.480  45.03613.134

QGSX ikl 170.9034+13.085 90.6531+22.943  5.345+0.300 7.782+0.371 54.042+0.410  44.669+1.567

QGSX HifflhizH  183.003111.538 91.6341-16.848 5.536+0.382 7.482+0.615 58.347+£4.902  46.020+£2.727

QGSX Fiflita] 184512410470 94.429+5.105  5.900+0.252  7.691+£0.482 58.016+£5.216  46.2371+1.529
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