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HE: B9 I H KBS 8 R T 40 (bone marrow mesenchymal stem cells, BMSCs ) 8 & 4 5h 5 %6 1 Y , #5034 fH] KL i
$R 3% 15 30 2 1-34 (parathyroid hormone 1-34 ,PTH 1-34) %} BMSCs i 4 4¢ = I8 2 5 A5 15 B8 (lipoprotein lipase, LPL) B M B AR
B (alkaline phosphatase, ALP) (M0, A3k (1) 2B BN B2 37 1k 42 B0 th BMSCs MR AM IR 5% 5 (2) LA P3 £ BMSCs
RSN SIGREF 4y R R A E LA PTH 4, 4% S ¥ 41 : BMSCs + DMEM 3% 3% 3% + 45 5 ¥ ; PTH 41 : BMSCs + DMEM
B3 s + S + PTH 1-34;(3) R A ) B 7 2% A R 3k B 49 PTH 1-34 il A PTH 41 #) BMSCs % 3% 5, 14 X J5 R i ELISA 3%
M5 LPL 354, 5k F RT-PCR 3: B E ALP (& #E, &2 (1)P3 R4 I ILHE CD29.CD44, REKLHUR CD45, ARG
BMSCs % i bk S W ARE ; (2) RS E S W% S BMSCs 4Hk 21 KJ5 4L O Y45 m] 0L o B o o B0, 2F & G B A B A 45 45 (3)
TE] 8k 97 AR [E1 9 B 9 PTH #E T BMSCs J5, 50 B4t LPL MR B T R, ALP IS HE 0 JF 2/ B KB, &k /A
B[] 857 ] PTH 1-34 ] {8 BMSCs B BE 4k LPL %3k B MK, ALP ik B 3% i, UE /I & PTH 1-34 A7 | BMSCs i AE
e AR i BN A g L A

X R REE 1-34; B BE R I8 T 400 ; BUIS AL IS 2R F1 IR B A BV DY L A

Effect of parathyroid hormone on LPL and ALP during adipogenic differentiation by rat bone
marrow mesenchymal stem cells
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Abstract; Objective To establish rat bone marrow mesenchymal stem cell experimental model, and to explore the effect of
intermittent application of parathyroid hormone on lipoprotein lipase ( LPL) and alkaline phosphatase ( ALP) during adipogenic
differentiation by BMSCs. Methods (1) BMCSs were separated and expanded by whole bone marrow adherent culture method,
and they were identified in vitro. (2) The P3 of BMSCs was taken for the test in vitro. They were divided into 2 groups: pure
induced liquid group ( BMSCs + induced liquid + DMEM medium) and PTH group ( BMSCs + induced liquid + DMEM medium +
PTH1-34). (3) Different concentrations of PTH1-34 were intermittently additioned to BMSCs medium. After 14 days LPL activity
was measured using ELISA. Expression of ALP mRNA was measured using real-time PCR. Results The P3 cells expressed
CD44 and CD29, but did not express CD45, which were consistent of BMSCs characteristics. By culturing in adipogenic medium
for 21 days, Oil Red O staining could be seen, indicating that the cells were successfully induced to adipocytes. Compared with the
control group, mRNA expression of ALP decreased but LPL activity increased after intermittent use of different concentrations of
PTH1-34. The effect was dose-dependent. Conclusion Intermittent application in low doses of PTH1-34 decrease LPL activity but
increase mRNA expression of ALP during adipogenic differentiation by BMSCs, indicating that low doses of PTH1-34 inhibit
adipogenic differentiation but promote osteogenic differentiation.
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B W RY AR R AR RS
Y. F7E 1979 4 Riggs BL $iBF5 T PTH 78 Rk
PAE (osteoporosis, OP) i EE M, K AL F K&
BEWE G BEFE PTH KE TR, BF5
XU ,PTH ER M4 W £, 7 F 808 ¥R
EAE E K, MR & B 8OV ] PTH1-34 BB 68 4¢
TR, R T s BBt B
[8] 75 J& T 4l )L ( bone marrow mesenchymal stem cells,
BMSCs) B P 7E i LB UL BT SHL T RE , & 2
[ A2 AL AR T G R o B A R AR A 4 B RS X
A — L[ B (4 40 fE U8 BMSCs, & HA # [F] 1Y
PARA, T —E T W R 40 R AL AR [ 2 Ak
7 Z A AL, OF BAEE —FhA AR T R
X7, BMSCs fi R 5 40 5 B i 40 M 43 4k 19 7
ERZREBRNBHL SBHHAARNF&, 82
LS BBE ML E R BB LR . Bk, Y BMSCs
S H i B 40 B A B v e, AH A BT 40 4 A R
BHMD, RZ IR A 55 2@ o BF 52 [l 85 A
AR % 59 PTH1-34 %t BMSCs g 734k & LPL A1
ALP g, 48 18 8K F /Nl PTHI-34 3R f7 &
SR B E B9 4 AL o

1 #MEAE

1.1 FERLN IS

PTH1-34( ¥ % /KAL) , DMEM/F12 3535 3 |
Ba 4 L% (GIBCO A7), BIEF SR E . REFBE
S (Cyagen) , U A ML & H (MTT) , —H K
L (DMSO) , PBS 74 fi# ¥ , LPL #& Ml 7l & (m ot &
BA Y LB AT, Trizol RNA $2 507, ANTP,
Bl ( Ll ET), AR (EEER K AA),PCR
PAEIF L ( Ggene Amp9600,PE 2], K H) .
1.2 RSN LRERIA R

B 4 FE4# SPF 4% SD HEdE KB 1 R, B8k it
B, EEEHTER THFRBEHEE SRR
BLE,BELFLE BRERERTEHARSEY
5B 1 x 10° cells /ml )% B AHE T 25 cm’
BRED ERABRE 2 VGERERE, BREXR
NERERIAMIIEME . B2 ~3 Rl 1 K, E 12d
ML A F 80% ~90% i, BX P3 X 41 JHd bk &% IF 1
EAYRIE T B R B S P B3R, 21d N
28d JE4rFIHEATIHAL O PR MBERARA,
1.3 ELRF®
1.3.1 (A% F R A& fg PTH1-34 % BMSCs 1%
FE 52 0 (MTT ) : Bt P3 /8 BMSCs ## T 96 1L

i ,5000cells/ L, AL 200pL, & F A M5 =56 P
WEE . LA 48 h R —IEEF, [BIEK A, | 6 A/t
A EH R R W E # PTH1-34(0.107° 1077 107"
mol/1) L 3E 35, J5 42 h H B & PTHI-34 9 41 ja 5%
FER BHESAREL. —MEREEILIM 5% MTT
W20 ul RS S Sk AE MBS A B E 4 h, & 1k
BREGFELER, BRS FESLMAE R
(DMSO0) 150 ul,E% 10 min, % # 490 nm JF K, W
EE LB E (OD 1E) .

1.3.2 (a8 AR R0 & 9 PTH1-34 % BMSCs
fea b Em BUE KRS R P3 R4, 2™
HPEATLH BN A S A M PTH 4, B4gFER
Wi : BMSCs + DMEM # 35 5 + 5 5% ; PTH 4.
BMSCs + DMEM 3% 3 % + i 9 % + PTH1-34, PTH
M N3 /NH, LL48 h B—NIEIE B 6 4>/ Btf
43316 PTH 469 3 A/NIMA & A [F ¥ B PTHI-34
(10710 7% |10 *mol/1) Y AR % T K F7 3 , L%
SWAHNNAERIEES W, A PTH,6 h 55 k
W, PBS Bk L R, REHR RIS SR &
44542 h, 7 MERFSG, F ELISA gl & LPL #y7%
£,/ RT-PCR il & ALP KL &, BiEPEM
F.(1)4M S RNA RU4R B &£ 40T, iIn A 1 ml
Trizol , 5 43 W B 11 75 f 40 M 48 X RNA; fin A 200p.L
A0 . FERYEECS min, B LIEBRBA EPE
d A S PEE, B Smin DLTIE RNA, (2)cDNA
B2 RBRAFERH. (3)PCR R
% RS iR T 4 T ALP il PPARy 519, [H)
B4 38 B-actin RN Z, 51 W& 1. AL K.
94°C Hi A& ¥ 10 min, 15 fk Tag B#;94°C 15 s,
55% 30 s,60C 60 5,45 MEFLEH . LU B-actin K
ERERE, R AREM, RA 2 T RIHTERER
TR B AT AL

%1 RT-PCR EHE5 5
Table 1 The primer sequences of genes for

semi-quantitative RT-PCR

#H L5

Gene Upstream primer

TH#3Y

Downstream primer

-actin tcaggtcatcactateggeaat agaggtctitacggalgicaacgt 147bp
gteagg 88 3

ALP gacaagaagcceticacage aclgggectggtagtigttg 118bp

1.4 St

157 Fil SPSS 13. 0 S it Bk 4 X4 55 $a B0 247 47
B, R £ RR . AR LR A LSD-
LR, LA P <0.05 AXRRRARITFEFE L
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Gy, REMBR A A LKA RS, ERAFH
ARk, LPL fty 3 2 A 79 0 B R W] DA K A I 3¢
BB AREEEREOPHHMB=E(TC) £
BRI B EA O B HIE RS B
R, AW HRPES S M TG FEX, LPL
2 TG MR ER, T ERENTZH TC ZXHE
B oERAE B ERN BN ARS PR ESR
P P, B R 24 4 T 9 IR Bk 6 AR 56 20 R 1T
W LPL %ﬁ%%ﬁi??ﬁz,ﬁ?%%\zmﬂ
A E T ELZE v BIRE S RS
BB ERFEREALESEA I LEARE
FEE 3 M4 SHATHE LPL Rz E" .

B B B8 B ( alkaline phosphatase , ALP) EEE}IE H
FTEHHK, BB A=A, RS 4 s BvbRid
5, S 5 B RS B 8 G &
HFEFHUR, MESRE)E W XEIREYZ—, TH
BT VR (0 T (K Sk A ) BMSCs [ & 4 AL i BE o
% #4812 RT-PCR J5 3k B R B MR B 00 A R %
JCE A, DA SR S B AL R, PTHL-34 A58
it BMP {5 5 38 3% S B BMSCs [ % B 40 M 43 46",
BMP {555@ AT T B RIEH ML, 41K
W EBMET UMK EFREAGHR AN
SHGR, ZESEECLHIEE T2 U R 40
faA: AR AT HE A B AR

Hik,ALP fERFE S BB RN XBIEREDZ
—, JFHRE R NI R B E, W LGE X &
& BB  E  F A RRRRE T LPL 28
7 43 F 9 G R R , 2 B HAE S 2 B G 4 I Ak R i
ZMAREZ —, BT @83 % LPL i 5 3 K2 ik i is
SHEI R B . A 5050 3 A B 5% IA] Bk N L RS R ) &
PTH1-34 %f X BB 7] 76 5 F 40 M AR A 7 4k + LPL
MALP W, K ALBAHA S BALK T, W
HMibr &Y LPL RE B, MR B AEREY
ALP M ZRIX B F+& , 275 (R 8K . A PTH1-34 ] 41 41
BMSCs AR 41k , 12 3k i & 24k, BAE 2 1k 5 K
FALZ B R AE R, B #E B B8 18) 78 % + 40 3 AR
B R e, BAS LR35 LPL Rk 2
KT ALP Rix & &, F EH A IMGE A —B

AW 57 i o 8R (8] 8K B A R [F] ¥k B8 B9 PTH
X BMSCs i g 434k 5 LPL #1 ALP #9520, 158 i 5
W45 R4 R B B B A PTH o] A M B FE 1R 5 3h 1y
SRR B PTH 43 i = AR et oAl e
REEL S5 AR EEEBMHLUM PTH 43, A i ik

ARASHENERAREEHEHERK, HEER
3% BB K Bk ¥5 BMSCs B (RSS2 MR, fr 45
RGN LRERM L, WK PTHI-34 fEAF
HEHA KR & R EEEFE RS MK BMSCs Big
b RERB S ER, REZEANEBEIRRK
Em,BH EHE— B BRI
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