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Effect of Zuogui Pills on Osteogenic Differentiation and Adipogenic Differentiation of Aging rat
Mesenchymal Stem Cells
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(Guangzhou University of Chinese Medicine, Guangzhou 510405 Guangdong, China)

Abstract: Objective To investigate the effect of Zuogui pills on osteogenic differentiation and adipogenic
differentiation of aging rat bone marrow mesenchymal stem cells( MSCs). Methods Aging rat model was established by
intraperitoneal injection of D-galactose, and then the MSCs of the model rat were isolated. Alkaline phosphatase
(ALP) activity was detected and ALP stain was applied for the observation of osteogenic differentiation of MSCs,
triglyceride (TG ) content was detected and oil red O staining was used for evaluation of adipogenic differentiation of
MSCs. Results ALP staining results showed the positive dying rate of model group was significantly lower than that of
the normal group, while Zuogui pills group had obviously higher positive dying rate than the model group(P<0.05).
On osteogenic differentiation day 14, ALP activity of MSCs in the model group was lower than that of the normal group
but was higher in Zuogui pills group than that of the model group(P<0.05) . The results of Oil red O staining showed
that the positive dying rate of model group were significantly higher than that of the normal group, but was obviously

lower in Zuogui pills group than that of the model group (P <0.05). On adipogenic differentiation day 7, TG
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expression level of MSCs in the model group was higher than that of the normal group but was lower in Zuogui pills
group than that of the model group (P<0.05). Conclusion To some extent, Zuogui pills can promote osteogenic
differentiation of aging rat MSCs and inhibit their adipogenic differentiation.
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Figure 1 ALP staining result of MSCs in each group
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Table 1 ALP staining positive rate of MSCs in each group
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Figure 2 Oil red O staining of MSCs in each group
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Table 3 Oil red O staining positive rate of MSCs in each group

ilkios INZL G PR 19%
4151
fg+kged” 7d 14d 21d
Xl —  0.1390+0.0223 0.3370+0.0347 0.4480 + 0.0507
TR - 02160+0.0237° 040700283 0.5120+0.0290"

FIFHURHIEA 898 0.1780 +0.0319* 0.3490 0.0428% 0.4680 + 0.06024
FEFATHIEA 1796 0.1800+0.0320% 0.3580 +0.0429% 0.4410 +0.04334
ZEAAUERIEA 3593 0.1796 +0.0375% 0.3470 +0.03994 0.4700 + 0.05014

T SIEWAIE, P<0.05; SHHLILE, 4P<0.05.

F4 FBHKXRBEYE MSCs TG RiZEL R (v+s, n=10)
Table 4 TG expression of MSCs in each group

F TG/mmol - L™
21 5
lg-kg™ 7d 14 d 21d

EEA -~ 0.788+0.608 0.731+0.155 0.961+0.614
| - 1.060+0435" 1.186+0.082" 1.321+0.149"
VAR = 898 0974 +0.112  1.057 +0.228 1.021 +0.1814
ZEVAFLE A 17.96 0.855 £ 0.0644 0.948 £+0.062  0.948 + 0.0854
ZEFSLm R E AL 3593 0902 +£0.1134 1.027£0.113  1.155+0.180

T SIEWALE, "P<0.05; SHHEILLE, 4P<0.05,

AR BCE M RE T8 U L RE ) 1 SRR T 1 o
AN EALR, T TR S PR CER TR
MR E e, AU B0 2 AT A H AL,
WFFE AN A IR 0 22 KB MSCs 7L RE T B2 o
VA AR KK SR CRiE2 1), BfA
BERNANEE | RS ARRE . SRR AR

MSCs JlUH 7L i B 2R B AN RE A 5 . o1
WA TR L R e e R £ RN M AN B Ry, e
ALP FIE 55 22 75 5 MU 5 B A BV AR 3
ALP N —MEN 1 E NS S Ln sh e . &
R R8O Z N . EEET R, MSCs
TERCE SR, ALP JEfc I BB PR, JFH
AITEEIE, BEH A S RE Kk . ALP
AT LA MSCs [a] il 4R 7 a0 AL R REJE o ASBIFSE
KB, IEFA ALP Ry IK G ] TR AL, U]
FNTH R SR ZEIR LS 41 ALP ik
LR R TR, TR B S8 R B AL
J&, MSCs IBCH RETTRRA, T ZE T JURERE I 5 e
KEMSCs BSCEMERETT o AR, BEA T4 mT
FERIRA BRI P B0 17 240 M JC H B D I e
JRARN A K3y 7 P AR 5 DT SRS
TEo A A B B A HLR Y i s 2 et
" @A TG I LI MSCs (7 IS 1 41 i 77 1)
SHERIRERE . BRI TG Ay Ik I s T IE W 4,
VERIFRATHY B S I8 5 ZE A AL 4L TG %
IS URAR TR, AT RIA) D I 5 2 R B s

FAJG, MSCs HYRGRE Ty 385 , T 22 9 AL RE S 1 il 52
ERER MSCs FIRLIR - ERETT

WFFE-% B, MSCs Wi A r I 55 2 AN i
(EEMAE , BEE TR, i 0 s A
(4T B 5 1 10 A L ) B0 B AR A 700, AR BIFFE 45 2R
M, DFFUMT 2ot 3 AR K B MSCs B [l 431k
REJIRRAIC, FRIMISMERE SR, — MR 220 JUK 4R
W RERH AR 2 K L MSCs 18] B 40 B4k, 3k
Ho ) AR A0 M oAk, DA I 3 ZE 5% 40 i 2 1 H
(9. ZEIFALAT LATE S 32 B MSCs B2k Be 1, 4]
o) B 40 M3 A e TR e AR s, XA R
T BN R B AT s, R AL
WET FAE S e R Z RSB B, Sre LA
AR AR R T kR R A T4 A R A
REME BN, BAREBRATAE X—
A IEAATE

S

(] sk, #RAEAE, thOWE, % N SAULS TEIEHERAD]L R
%), 2004, 22(7): 1198-1200.

[2] K3k, TR, RN IR 0] 38 BT T A0 M e A 22 1) A3 AR AR 1.
BREEBE, 2004, 4(9): 15-17.

[3] dkilk, #RaEM, BREF, 55, TAiRS PRI R A e R 2K
UL P EIGREER, 2006, 10(7): 189-192.

[4] 22435, BAE, ROUH, 5F. EINELE BB K BUE-BERE FE 8T
A ICE AR IBERRI]. PUII 2244, 2005, 36 (3): 318-
321.

[5] ZRAEAE, X4, BiER, 45 RFEREE M ISR 425 B B
FER B MSCs BB ME T TR FIRTAR. 29400 4%&, 2010, 30
(6) : 1096-1099.

[6] Morimichi M, Yoshinori. Osteoblast-related gene expression of bone
marrow cell during the osteoblastic differentiation induced by type I
collagen[J]. J Biochem, 2001, 129 (1): 133.

[7] Sammons J, Ahmed N. The role of BMP-6, IL-6, and BMP-4 in
mesenchymal stem cell-dependent bone development: effects on
osteoblastic differentiation induced by parathyroid hormone and vitamin
D(3)[J]. Stem Cells, 2004, 13(3): 273.

[8] K4, 4E#HFNT. Intramedullary fat cells and osteoporosis[J]. FEH
JRETAAZRE, 2002, 8(3): 266.

[9] Frhrer C, Lepperdinger G. Mesenchymal stem cell aging[J]. Experi—
mental Gerontology, 2005, 40(12): 926-930.

[10] Bonab MM, Alimoghaddam K, Talebian F, et al. Aging of mes—
enchymal stem cell in vitro[J]. BMC CellBiology, 2006, 5 (10):
7-14.

[11] Kha HT, Basseri B, Shouhed D, et al. Oxysterols regulate differen—
tiation of mesenchymal stem cells: pro—bone and anti—fat[J]. J Bone
Miner Res, 2004, 19 (5): 830-840.

[12] sk, #Ralfh, TEF, & VRO UL B IR
HAREEER (PRI ), 2010, 4(12): 550-553.

(%8 RAR)



