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Effect of Shangke Jiuwei Jiangu Tablets on fracture rats based on TGF-p/Smad
signaling pathway
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Abstract: Objective To observe the promoting effect of Shangke Jiuwei Jiangu Tablets on bone healing, and the regulatory
mechanism of TGF-f/Smad pathway in fracture rats. Methods The model of closed fracture of the right tibia of SD rats was prepared,
and the successfully constructed animals were divided into model group, Shangke Jiegu Tablets group, Shangke Jiuwei Jiangu Tablets
low-dose and high-dose groups, with 8 animals in each group according to the random number table method, and 8 untreated animals
were selected as control group. Starting from the second day after modeling, the Shangke Jiegu Tablets group was given 0.39 g/kg, the
Shangke Jiuwei Jiangu Tablets low and the high-dose groups were given 0.43 and 0.86 g/kg Shangke Jiuwei Jiangu Tablets,
respectively, and the control group was given normal saline, once daily for 28 d. The fracture union and histopathology of the right
tibia were observed by anatomy. The pro-inflammatory cytokines IL-1B, IL-6, TNF-a, and levels of bone forming factors ALP and
BGP were detected by ELISA method. The expressions of Smad 1/5/9, Smad6, TGF-B, and BMP2 were analyzed by histomorphometric
analysis using Image J software. Results The fracture-side tibia of the Shangke Jiuwei Jiangu Tablets group was well healed, with
neat edges, smooth edges, and no obvious fracture traces. The pathological results showed that the tibial bone density structure was
tight, the bone cells and bone matrix were normal and the intima was smooth in the Shangke Jiuwei Jiangu Tablets group. Compared
with model group, Shangke Jiuwei Jiangu Tablets group could significantly reduce the levels of IL-1p, IL-6, and TNF-a in serum of
fractured rats, and significantly increase the levels of ALP and BGP in serum of fractured rats (P < 0.05, 0.01). The expression of BMP2,
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Smad1/5/9, and TGF-B in tibia tissue was significantly up-regulated, while the expression of Smad 6 protein was down-regulated (P <

0.05, 0.01). Conclusion Shangke Jiuwei Jiangu Tablets has the effect of promoting fracture healing, and its mechanism may be related

to reducing the level of inflammatory factors in serum, increasing the content of bone formation factors, up-regulating the expression

of TGF-B, BMP2, Smad1/5/9 protein, and down-regulating the expression of Smad6 protein.
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HHRE WAMA TS, FTMEER—1E
ZNLIPEE2AINpUN P ithei = o) 1IN pIAS AR D) IBY = A
G MAEFBIEFHEL T, B EREEMEA
HERFREMRESR, HullmRAT = A 2500
J7 W R LA 2 LT A R B R A
A, SH = g, BEA BERE. A,
Mg, AL BB I, BAEESAS. WEik
JRIITIR, RIRIT AT R 25 . DRATHT A
PR URAEE R Fia T K T E ARG B AN E R,
T MRS, i@ Enta, %
BB AT RE, B 5 FIA 95.8%2); W4k BT K
T ARl Rk A AR, AL
AIRES MG a8 R RS LR HA TS RAE
A 2(BMP2) Bl i 41 2 41 B A= K (R 2(FGF2)
(RFIE KA KB, BUARHEFe g R, itk
K7 B (TGF-B) TEHCH AN A 20 i LA K i1 4
MR . AR T R I A, RHE T
A A Y R IE EEREE Y, 78 TGR-B X
A, TGF-B1 R B 41 M AT H8 55 5002 12 e 2
J o34k, AAT SIS TGF-B 5851 B4
RFCIRAS . BITEEMXR, W8 TGF-B1 K Fr]
TERE I B A IO EZIEARE; BMP 115 5 E AH
FREPRI L %, 0% Smads 135 5l BRI HE AR 4D
S, Kt TGF-B/Smad 15 538 I 8 32 K2 2t
I MBS RRRIEEZEER, ASLiiEdER
SRS B PEAN G BHL R A (2 B 3 A B 2
KXt TGF-p/Smad 38 % 1R #2 4 HAR B @& K
PERIBLEL, DU R S $ A S50 AR 90
1 sKIaviet
1.1 7454

iRk Uk E B (=1, S, B, &
HARET 2. Mg, R, B IEA, M
049/, BAEREEADT 88 mg), il
HHEERBERE AR, L5 21001; RHEE A OR
0.339/f, #it5 20201126) WH KEXLP HZy] H
PRAF].

1.2 FERH
Bl 1 B R B ( ALP/IAKP ) IR & (Hit 5

20220226) ¥ H mE E AEY) TR SO R
ELISA A &AM AZE (IL) -1p (L5
370220326 IL-6 (#{t5 385220326). 545 % (BGP,
fit5 458220326). MEIASEA -0 (TNF-a, flb'5
569220326 ¥4I [F R 2 v i R AR R A TR A
T); EDTA 45 (G1105). FhAK: - 4L (HE)
BeESRe (G1003). MRAYMNilEiE AR (G1128),
FriE (PH6.0) HLJFE5 W (G1202). EDTA Hili
B W (pH9.0) (G1203). EDTA 5 & (pH
8.0) (G1206). PBS Z& i (G0002). 4%% 5 HIfig
(G1101). BSA (G5001). 1E¥HRIMMiE (G1209).
IR ZEGE (G1004). FrARZE S (G1309). 7
ARZFIRWEM (G1340). T ik (G1404),
1L & DAB 7] (G1211) W [ B ZE4E /R
MR E IR AT ; TGF-B+ p-Smad 2/3. Smad 2/3.
B-actin Hifk, MHEE Santa Cruz A .

1.3 &

T2000 HLFRF CHF TSR AR D
Nikon Eclipse E100 1EE L5 WM (Je ks
#£); NikonDS-U3 i %24t (Je ka4t IK-
CTL-450L R ESOHL CRilgks Rl 2B A TR A
A]D); RM2016 BV il C Rk AR AR A
F]); NGPN-50 Fi7K=UmAEIRIEFAE (iRt
BEST 24 A TR A ) GFL-230 K48 (R T S BT
HiA 2 A PR A ) ZHPW-250 1HIRFR IR (R
TSR BRI A & A PR A D; IB-P5 AL (X
WRABTHBARD; IB-L5 kG GRIUEAHET
HIRATD; G6004 %3 v (N ZE4E/RAEM R A
FRAFD; WG1066-1 ZH02E (RIFELE/RAEVIRHY
AIRAFD; KD-P LML (HTAE &4 Rlid
{28 % & A TR A 7); Donatello itk L (& AAF]
DIAPATH it {37 ) ; Giotto 4t Hl (& K Fl
DIAPATH).

1.4 KBz

SPF 2% SD K, M, 180~200g, W H Bk
BEEMHEARAR, MR EEHKIES
44822700005728. 17T H L i AR BE R o 24 24 HE S
5= BERE s (SRIRBEhPE FVFRTES SYXK



FIBHFE2H 202342 H RS E T Y3

Drugs & Clinic

\ol. 38 No. 2 February 2023 * 259 «

(#) 2020-0109), WFEFZAMNIEE (22 C) FIE
JE (50%), 12h elEPEH . ARE) RE il
o B SE 06 Bh W Ae BE R L & it ( AEWC-
2022045), SHG R A% i HE ] A 2 v DU RN [ 2%
AR AT O T S B sh A O 2 FE F IR e me R AT
2 HiE
21 KERESEMRENEE

KRLENEESE 3 d )5, ip RE 2T
PRI o P IE SIS s %o KRR A R 1 Ak it
ITIRESIEE, R, Ko IREH @ TR )7 i
v 1 R I, I R A IR R BB R s S e
NEFk, fEEREEN FATA) 12 BE S KER, 15
IEBEE FEIRBRET Sk, T B BE T b i
HERER AL, AR5 REH G 7 5 S 2
WiEr g, BYWT e e AR 4. B8 K BRUBR A
ARk, FH 7%k AT R R R A2, RS
IEHRE,
22 PHES5HRY

Y 38 B R T 1) Bl P i BB WL - 3RV oy R B
W iRz E v H &R USRS K, SRR,
8 K. AHEL8 HRZAHEMBHNE T IR,
WSS 2 RIFUR, fikHEs vl ig ik A
0.39g/kg (IRRERGIE), iR UREE A%, &=
A5 ig iR LRAEE F 0.43 g/kg (I RS RK
FED F10.86 g/kg CIEPREERL 2 f5 718D, XTHR4A ig
AFERK, 1kid, F£28d.
23 BREEEEN

25245 28d Ja, MESAKR KRS &SR
iR ELGaTa
2.4 MERAEEFFE AR RE T KN

KIRZZ5 1 h Ja i 0 B b A AT R,
BRI W 3 ki, 2 & g, RH
ELISA EAS i i o2 26 K IL-1B+ 1L-6+ TNF-o,
DL BT R F ALP. BGP HI7K .
25 REHLRBFEN

WFER R GBAMIE R, BB B AL, K
BRE TR BRI BE N e IR AT, B Skiaid . BURE B
JRNFRUF 75 AR R, BN 2 e VR 24
h DL b, H EDTA BASEEAT IS, S8)5 FERE 2
EEHEAT K, FHEER (1: 1), ZHZEFHITEY,
65 CRbibATIIR I IR UFhS 5 3E T A, FRERES
B, REHAEY A PLOIEE 4 pm E R WA
ML 40 Cl/K FRHLRT, #3 5k, 60 CHE

FANIE o KB BRGSO B iR R AF 5 H
HIEEYI R IS 2K, SREHAT HE e, G

e, UIA RTEKEERK. —H2EEY, BJaHik

W o BB, BMECRES T,

2.6 AT

AT B 2K, TR R Fr R 5
BE MK (pH6.0) HATHEIEE, BRAEEH
PBS (pH 7.4) PeiMit. 3%XUE/KER, =k
eI E 25 min, FHWT PR IE S S EE, PBS ik
Jii o, FELLAL B A N 3% BSA 51 B s 4, =
IR E A . in— Pt (Smad 1/5/9. Smad 6. TGF-B.BMP2)
4 CWEER, PBS ¥k, MATEEEANTENS
— PSR E ) 40 (HRP #Rid) B asdlgl, =6
% & 50 min.

W FH PBS Wik 3 IkJa, VI AT IS 7ER N
FE LR A DAB B, Sis R A
WFE], PHMONARIE 6, BHRAKMET R &b B,
IR R E G A%, AR ERD, B oKk,
TARFIREROIREE, FKMYE. BAE R BT R,
TR B AGE R, U0 DR R e B A B
T, HARE A

SETER, EERE ST, A Image J K
AT H LA TH 57 Smad 1/5/9. Smad 6.
TGF-B. BMP-2 FE £ X.

2.7 HirFESH

K FH SPSS 25.0 Giit#i . it EERILL x+s %
N, ZAHIEHECR SRR R 7 204, I ELBCR
F LSD-t #5:%

3 #R
31 HGRAKEERNEHRARESEESNEMN

457 28.d Ja, HERLHKRRRE WAk A B A
B BB B RE, DgREF, B 0
BHEE FAH KRR EEEWE RIF, BW5EF, F
WHIRERS, TR BRI RS 0.43
g/kg WAL PT WA AR, BEFERS, A BRI,
Bk kAdE Fr 0.86 g/kg R B A& E B i, Wy
b A R R AR, TSRS, P RRER, TG
AR AR, W 1.

32 GRAKES &N ARMEPRERF
KT HIFZ M

L5 WA ZE A b, AR 4 137 IL-1B 1L-6 TNF-
o KR TR (P<<0.01); SHARIHAMLL, ikt
JUSRAEE A 0.43. 0.86 g/kg 41 UL M (R HE B Fr ¢35



« 260 * FII/BE2H 202342 A

ARt bl

Drugs & Clinic Vol. 38 No. 2 February 2023

AR kbR R 0.43 0.86
kLRI Frl(9-kg™)

1 HEBHAREERR
Fig. 1 Photos of fractured tibia in each group
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