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[ Abstract | Objective: To observe the effects of Huangqgi San formula (HQS) drug containing serum on
osteoblasts (Ob) functions and related genes of diabetic osteoporosis under the condition of high glucose, and
discuss the therapeutic mechanism of HQS on diabetic osteoporosis. Method: Ten 5-week-old healthy clean grade
Wistar rats were randomly divided into the normal diet group and medicine group. The drug containing serum of
HQS and control serum were prepared by serum pharmacology means, four neonatal healthy clean grade SD rats
were used for primary culture of Obs. The cells were isolated by enzyme digestion and induced from skull bone of
these SD neonatal rats. Cell counting kit (CCK-8) assay was used to detect the effect of drug containing serum
(four different concentrations: 5% , 10% , 20% and 30% ) on cell proliferation under high glucose condition

(25.5 mmol -L™"). The serum concentration which was optimal for cells proliferation was then selected. Real-
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time PCR and Western blot assay were used to detect the effects of HQS drug containing serum on the expression
levels of osteogenic genes osteopontin ( OPN) , osteocalcin (OC) , alkaline phosphatase ( ALP), pancrease-bone
related gene osteoprotegrin ( OPG ), and Fork transcription factor 1 ( FoxOl). Result; In cell proliferation
experiments, 10% and 30% serum concentration groups had significant higher results as compared with their blank
serum groups (P <0.05), and 20% serum concentration group also had significant higher results (P <0.01). In
the Real-time PCR results, 5% serum concentration group could significantly down-regulate OPN and OPG mRNA
expression levels as compared with the blank control group (P <0.05). 10% serum concentration groups could
significantly up-regulate OC and ALP mRNA expression levels (P <0.05), and also significantly increase OPN
mRNA expression (P <0.01), but significantly down-regulate the OPG and FoxOl mRNA expression levels as
compared with the blank serum groups (P < 0.01). Under 20% serum concentration, the differences were
identical with those under 10% serum concentration, especially the differences in OPN, OPG and FoxOl mRNA
expression levels were more significant under 20% serum concentration. 20% serum concentration group could
significantly up-regulate OC and OPN protein expression levels as compared with the blank control serum group
(P <0.01), while OPG protein expression was significantly down-regulated ( P < 0.01). Conclusion: The

therapeutic mechanism of HQS may be related to its proliferation effects on osteoblasts under high glucose condition

and its regulatory effects on the expression levels of OPG and FoxOl.
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TH IR 100 L, B4 P47 8 fL, % 37 °C 5% CO,
BE A B 5% 48 h JS L A CCK-8 10 plL,37 C i
H 2 h 5, 7EMFRL 470 nm AL I E OLRE A
2.4 PG E H PCR( Real-time PCR) Il 22 4H 6
FERIFRIL Trizol %42 HUE RNA, 22 1 ) & Ui 9
BT DNA Gl DL B 377 W) o KA, i 47
Real-time PCR JZ W o S 2514:95 C 10 min,95 C
15 5,60 ~72 °C 30 s, 5% 40 I, &RV C, {53
AR R 278k 3 DR AT A G R S M
S A LR 1,

x1 5#MF5

Table 1 Sequences of primers

51 751 KJEZ/ bp
B-actin  [§iF 5’ -GGGAAATCGTGCGTGACATTA-3’ 109
T 5’ -TTGCCGATAGTGATGACCTGA-3’
FoxO1 ki 5’ -TTTACAAGTGCCTCTGTCCCA-3’ 92
T 5’ -CACCCATCCTACCATAGCCAT-3’
OPG EW 5’ -GATGTACGCACTCAAGCACTT-3’ 100
T 5 -GTACATGGTGAAGCTGTGCAA-3’
0C W 57 -TAAGGTGGTGAATAGACTCCGG-3” 122
F# 5’ -CTAGCTCGTCACAATTGGGGTT-3’
OPN EW¢ 57 -GTGTCCTCTGAAGAAACGGATG-3’ 143
T 5’ -TCATCCGAGTTCACAGAATCCT-3’
ALP [ 5’ -GGACTGGTACTCGGACAATGA-3’ 96

T 5’ -TCGATGTCCTTGATGTTGTGC-3’

2.5 AP EIE I (Western blot) Il & AH G & 11K ik
2 A P AR B, 0 R R R AR 4 o
Mgk, MRIEPRAERD L B R AR E . BIRE
AT RS FL Uk o0 B R B R B, AT I A — e (1
1 000) ,4 Cid i, VeI, A —H1(1:1 000) B F 1 h,
EEWE R R G4, TPP6. 0 B 43 A, L H I
Zkily/B-actin Z54 Fon H 1B AR 35K
2.6 itk SR SPSS 17.0 4, it B4
Phx=s Fon , IR 7 22 0 Hriff ir il im) th e, P <
0.05 HZEFAG I »E L,
3 &R
3.1 WU R S E 24 h 5 I RE 4 SN A )
R, 25 =M B . R FH 6 B IR B (L R
BGEL VR ) gL, BE A0 B N Dl B A R 0 A A T TE
LA T,
3.2 WM EUE A RIS R s AR
5% ~20% W EHEA A W m TE a4, Hb 10%
20% ,30% B A B S HA M B I & (P <0.05,
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Fig. 1 Effects of HQS drug containing serum on osteoblasts

morphology ( calcium cobalt staining, x 100)
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Fig. 2 Effects of HQS drug containing serum on Obs cells

proliferation(x £s,n =6)
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Fig.3 Effects of HQS drug containing serum on OC, ALP, OPN,
OPG, FoxO1 mRNA expression levels(x +s,n =6)
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