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[(FE] HM RS ARE AR/ SR A0 5 R RE 70k, R A e 1 32 DR A G2 4 240 i A

KR T3Z 1K (fibroblast growth factor receptor, FGFR) #ik, Jiik: #3 A s C57 /NRAIIRE FAE B 05
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ik, T 5B 40 & IDG-SW3 F MLO-Y4 [bAg, Kl FGFRs 7E-5 4l 3Ris . 458 oui g

J 5 2R SR R AR, I A S b AR M e e . ALP (8 ] DL Bl 20 M0 S G B, - 20 2 e B . OC 2
0B A0 B 20 B, T AR 2R R 1T E11/gp38 He (i (L1 i e (o B 1k o S B 45 20 it
FR AR S 5L DMPL (SOST \FGF23 , SR W15 2 M i 2 0 5, EL I A 40 g 15 IDG-SW3 il MLO-

Y4 H R KB A 2. FGFRL ~3 (e AP A Rik . 8538 o B A/ UG 4, e 31
FGFRI ~3 7e s AUH 4 h 35 A 2k
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[ Abstract | Objective To establish a stable method to isolate and identify primary osteocytes from
adult mice,and then detect the expressions of specific genes and fibroblast growth factor receptors ( FGFRs) of
the primary osteocytes. Methods The femurs and tibiae of 3-month-old mice were dissected. The epiphyses
were cut off, and the marrow was flushed out. The long bones were cut into pieces of 1 mm and digested with
collagenase I and EDTA solution alternately. The primary osteocytes were identified by morphological
observation, alkaline phosphatase ( ALP) staining, osteocalcin (OC) staining and E11/gp38 staining. The
expressions of specific genes and FGFRs of the primary osteocytes, IDG-SW3 osteocytes and MLO-Y4
osteocytes were analyzed by qRT-PCR. Results The isolated primary osteocytes were star-shaped and had
more dendrites connected with each other. The primary osteocytes showed negative ALP staining, but positive
OC and E11/gp38 staining. Furthermore, these isolated osteocytes also expressed specific genes including
DMP1, SOST, and FGF23. FGFR1, FGFR2 and FGFR3 were all expressed in the primary osteocytes.
Conclusion  The primary osteocyles are isolated successfully from adult mice, and FGFR1, FGFR2 and
FGFR3 are all expressed in the primary osteocytes.

[E&

(&1
[ fh5E

TIE]  FEZRESERBTT R RITI (973 $141,2014CB42904 ) 5 [F] ¢ H SRR 27k 43 [ b AV 5 238 Wi 0 F (81220108020 ; [ 5K H AR} 2 3k 2 F

HUIBLH (81030036) 5 [El 58 A SRR 2 R4 i 151 H (81471092)
1E&] BE  #K,E-mail:linchen70@ 163. com
HAR] http://www. cnki. net/kems/detail/51. 1095. R. 20141204. 1636. 013. html(2014-12-04)



537 BHI8 W
2015 4F4 30 H

¥O= K BE R ¥ ¥ OMR
J Third Mil Med Univ

Vol. 37, No. 8
Apr. 30 2015 719

[ Key words |

osteocyte ; cell isolation ;fibroblast growth factor receptors

Supported by the National Basic Research Program (973 Program, 2014CB942904 ) , the International Cooperation and Exchanges of National Natural Science
Foundation of China (81220108020 ), the Key Program of National Natural Science Foundation of China (81030036 ) and the General Program of National
Natural Science Foundation of China (81471092). Corresponding author; Chen Lin, E-mail; linchen70@ 163. com

HREMUREZ N ) 2= SR8 E , bR T WL ) RE
Ve 2 YNNI Aw N B S RS Sl R Al N
(A P, L 4 35 1 P 405 i A e vl E R A
AR LR A B A, R AU B R 2
AL o o 20 e e R 0 3 12 T o I 45, JaK
Z NG AR RE, dERE B B R BN A B AR
FE o EAER T AT LA B B DD RE AL, 38 AT LU A R
50 5 2 THT 1) BG4 Y T 200 M s s T R
o8 AR RN £ 4 M P 34, AT R i R E

B Y LA B 2 S A M A R R £ B SR i E
DO = i RS R o= 9 SR R U U VK =3
A BT —E R AR B AR 3R AR M5 4
MohRede At T R AFA TR (B A S50 56 00 250 AR A
YHMIAE R SE gL, R, 257 R A A D A B 2 B 0
ARSI e hE . BB 4l o s K 2ok
16 d 5 18 d 3G g, s 4 d K12 d /MR
BT RH RIS AR, A S 2 R 2
fiz ( ethylene diaminetetraaceticacid, EDTA ) F1 i Ji fff 3F
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1% HHEEMEEEE ., IDG-SW3 75 S 55 75 5L /e
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FEFRFEOH] : o-MEM 1 2. 5% Ba4 3 2. 5% /N4 Il
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4 H3 H iy C57 /N BB U i 5 AR i, ¥ HOR & 7E
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1 R BT 5 mmol/L EDTA ¥ 76 55 7248 Th il Ak
HE 4k, B R 20 min, PR AR RET 1K,
i e 2 AT R B4 T 200 x g %% B0
5 min, 5EEAF —EEETF 3.5 em FFRIP, &F
37 C 5% COIEFAFA . 553524 h J5 ¥ 1 K, b5
3~4 dig 1 Ik, 5510 d,
1.4.2 IDG-SW3 fil MLO-Y4 40}t & £ ¥ IDG-
SW3 il MLO-Y4 & H i i % FH T 0F 5% 8 4 i D) sE 1)
YIMIR . FTH L e s nT BRI B 20 At 00 381
AL RS 5 5 T s AR AR R T
Ja BRI S A RS e, BT
HIFSE 200 M ) LA R P I 2 T 1 7 41 L IDG-SW3
L i S 10 d, B 2 ~3 R¥ 1 ¥k, MLO-Y4
LRGSR 10 d, 5 3 ~4 RIB 1 IR,
1.5 Bz
1.5.1 4ijgEimeg
EIRERTA G Uk i)
1.5.2 B2 B ( alkaline phosphatase, ALP) &4,

YR E 10 d, W 3% 55, ] DPBS whik 2 K.
4% Z R EERE E 10 min, ] DPBS wpk, #i50) &idi
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1.5.3 “B45% (osteocalcin, OC) i {&F1 E11/gp38 $iT

DYt AR SE 10 d J5 0 40 e F
PBS ¥t 3 i, 4% ¥ A2 R EE[E & 20 min, PBS I
33, 0.2% Triton X-100 i#i% 10 min,PBS ¥£3 i, i
1HEHA] 30 min, PBS 3k 3 i, —¥Ht 4 CRENTRK,
PBS Y3 i, “HimiRMEE 2 h(GhE%) ,PBS ¥ 3 i,
DAPI Jet% SR J5 HAZ DO,
1.6 qRT-PCR #&n) A a4 71 35 B &% FGFRs & A
P AR AR AN P R A R A 2 5 5 10 d R
K TRIzol 74 HUZ0 AL & RNA, frfs RNA 7 R e % 53
5 ~70 CAEAFA ], 4% TaKaRa J 5% sl 50) & 5 B 5
HEA TR SR N . MX3000P 2 5 PCR 4SRN 1524 A
FVE 20 Z TP AR AR BRI 2P A BT BE B A 1 1 (dentin matrix
protein 1, DMP1) | 1% £F 4 41 fifg 4= K Kl -+ 23 ( fibroblast
growth factor 23, FGIF23) . ‘& i 1k & H ( Sclerostin,
SOST) i) R A 7K °F-, A S iU £F 4 20 f A= K Y+ 32 44K
1 ~3(fibroblast growth factor receptor, FGFR1 ~3) Fji&
TEH M ) RBE . FIWF LR 1, WS
CyclophillinA , #1425 {42 95 «C 30 s,[95 C 5 s( 4%
P),58 C 20 s(iBk),72 °C 15 s(HEAf) | x40 M
##,95 «C 30 5,58 °C 30 5,95 C 30 s,

%&£ 1 RT-PCR FiES|#REF

Jr Bk

H N £k /N(bp)

Elk7Z)2]

Coeloopillins L1 5'-COAGCTCTCAGCACTGGAGAS’ o
YEOPIEINA e 57 TGGCGTCTAAAGTCACCACC-3

SOST -7 5'-CTTCAGGAATGATGCCACAGAGGT-3’ 133
7 5'-ATCTTTGGCGTCATAGGGATGGTG-3'

DMPI U 5'-GGCTGTCCTGTGCTCTCCCAG-3' 159
T 5'-GGTCACTATTTGCCTGTCCCTC-3”

FGF23 7 5'-ATGCTAGGGACCTGCCTTAGA-3’ 100
T 5'-AGCCAAGCAATGGGGAAGTG-3’

i# 5'-ATCCGCAGCCTCACATTCAG-3'

Fefrl N7 5'-CGATAGAGTTACCCGCCAAGC-3’

Fafi2 7 5'-GGGTCTCCGAGTATGAGTTGCC-3’ 149
b Ti# 5'-CGCCTCCTTGGGTTTGTCTTTA-3'

Fofi3 3% 5’-TGGTCCAGAGCAGCGAGTTGT-3’ 13
glr.
F il 5'-CTTCGTGGGAGGCATTTAGCA-3’

1.7 it
sl x 5 FoR, R HA] SPSS 18. 0 Gt kAt k47
MSEREA ¢ K

2 HR

2.1 Foampei A
Y MR, B 2R R e AR, 7k I i
(E1),

Bl REBRETEHAEMERRES (x200)

2.2 ALP #&

20 73 EERR R RT DL 3 R A L, 3 Sl 2 T A 4
OB AR R A R ) T RA B
MY R 228, AT 4E A0 (4R BOIR, ALP e (]
) E AL (2 B9k, ALP e (0 B PR sl s ) |, i
HHM (LT, ALP Be @ ) o ALP YR IX TG L
SR M B AR RS 2 — T AU k. R,
ALP G0 n] 4728 WAL 73 8 MU SR 0 A TR 2R
iR gk e P DRI RIEE Sl EE gt} DN DEC IV A i Bu g )
WS, IR L 1 22 o e Al AR AR, TT ALP 3 ¢ B 44 F) 240
Mo B A, X O IR AT A B, ) 2 B0
AR (P 2AB) 5 20 9 438 W B s T 3 40
Wl IR G (K 2C.D) o

C ¥ Tau 0N o o . 3
AB:#T3 F5 5B 3w, C.D: B2 %45 B iEmin,
A C3EAmILE ;B D KA ( x40)
E2 FERBHAMEIEF10d 5 ALP tEYR

2.3 OC e tie

OC i A A bp S S N, 7B i i i o A 20
R B e ARk . OC SResdeah At
RFRAT IS 4 AR A OC, SR Herp oA 35 A
AR 3) .
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A:OC % & 25 R ;B DAP 7 2 fe 4 ; C ; & m B 4%
3 RREMMEES 10 dJ5 OC REFHFENE  ( x100)

A:E1l &4 X ;B:.DAPI w~amAatz;C. & mB %

B4 FEREHEMIES 10 d J5 E11/gp38 SRt B R

2.4 El1/gp38 %k kit

E11/GP38 A T X 73 4 i 5 HA AL (14 4)
B3R 10 d J5, 22 E11 SriAge (5, 1 4000 5 40 i A
Hw 90% LA L.
2.5 Fomiedtst ik B A FGFR &k

qRT-PCR #:3] IDG-SW3 \MLO-Y4 F1JE A5 20 a4
53] DMPL FGF23 il SOST ik, H Ao i% S5
IDG-SW3 5k Fik 3 ki, s Car i [ ke ik b
R 3 FhEER B I IDG-SW3 ik &/ (K 5) . FGFRI ~
3 e A0 b A 2k, E RGN 2351 1. 000 +
0. 158.0. 596 +0.076.0. 126 +0. 048, H:h FGFR1 %k
%% ,FGFR3 fx/b, 2R A Ge1H 3 L (P <0.05)
O s 4

" W IDG-SW3 MLO-Y4

a:P<0.01,b: P<0.05,%5 IDG-SW3 b4k
5 qRT-PCR # Ul JR K & 40 AL 70 & 40 fg &% DMPIL,
FGF23 f1 SOST KyKik

( x200)

3 i

A B A M 3 A TR A st 2 R R AR R
Wiz /I, A AR 22 5% ik, S A BCIR B AR, 6 b it
FEMAR L4 AL 155 o i vl i i O 5 i 3R
PRSP 200 LRV A N S B AR, T LAk, S e
A AT R 4 B R A A R U R S 0
SANARE I E T A ) AN M S R A A 2
Sto MEAN, U SRR O AR EE A, TSRy
BT AN 5 W ALP B2 BRI R AR £
Ny R 0 e B AN g O v R DEE D T
EDTA JH 168 40 i 09 77 6 2R 47 250 IR, s % 1 2 231
P AR Ak B, 206 6 P e, D e A i 2R
A0, IR B 2775 E A

A0 A 285 R R D Ak B B 4 5 DL s
IR B A0 R i s o iR 3K s 0 R ) 2 S A A
THUS A5 S B T o WEEJS BB AR5 T L2
BOIR B AR , 13 2 40 AR B A 240 B e S IR 2
R 25 03 R S RO R 8 7 Y, 3 HLAth
QeUEET IR . ALP 2R A I AL BGA BBR A, 7
JRCH R R R M AR R Rk TR, ALP e
T X B A A . A SEge e g R
KL A3 AL B Al 285 10 d K5 3R, ALP FHAE R
JHLRSCH S I, 156 P R v S A T o L R
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Ja 2 B gz 10 d K555, ALP PHP4: 40 a5 &
AR B B A B A I B A /D B i s 2 2l 4y
BB E I E A, RE gl A B A i A OC
Foik, ML 440l R #23% OCH P OC Yefa g i
NI B AN OC Rk, IE B A SE 55 43 2
AN A IR A2 AT 44 e . E11/gp38 J& B 4 i
R RIRRE M L E11/gp38 Yo ] FE Rk %
FE AN, SR AT RS B AN b A0 A
KEE UEBAASEIR 19 0 2 7 TE AR 3R A e 8 45 i A i
A [RT R, BE LR i 200 B 1) 06 AT 3 L A4

RE Al R 57 18 DMPL  FGF23 (SOST, A fif
FEid AL qRT-PCR G 23 85 4 A 240 b 38 i DA )
235,915 IDG-SW3 1 MLO-Y4 ‘B4l 2 b5, %P1 3
FREEIAE R 3% 10 d (19 IDG-SW3 Hi¥sy ik ip £, JF AR
IR T, T MLO-Y4 ZEikf/l, KEKIA
) SOST ik, X5 Kalajzic " BBFSE 45 5K —3K,
VIHE AR S A A E D BE LA E 2R, Kk
AT VEASG 3 iz W 4 Bt D B AR Ak, N 55 — S F B U
BT 4% B J5 AR 1 4 M HE AT B 35 1 T B %, FGFs/
FGFRs (55X s Kk B M E @A wmEMEN" . ABF
FERLIN & B8 FGFRI ~ 3 78 B AF /N B il i v 3 3%
ik, Ui FGF {55 1] RS 5 PR ¥4 8 40 A 19 434k L i 38
FINAE., Horf FGFRI f3eih R % , eI HAZ 53 T
REXT B 40 D e s 5K . FGFRs 788 4f el rh i) 2
IR AT LUl T35 FGFs/FGFRs 5530 8 5 B 40 i
IRE , s i B s

BB M R R A3 T 5 0, R A
T AR 5T, 25 0 B RV 9% 1A i 458 K TR X
TR ZWiF 5% 38 ) FH BN B 200 i R 200 i 22 R 0 4 52 56 F
Y, FVTC 1 7] 3 AN (7] 14 A 4 2 A P 0 AR ) 52 6
5 [RIRS, B E 40 M AN i Zo B 4 M 2R X8 R ] 3 B 24
., 336 55 B 400 M ) R 3 A AE AR BB A AR R[]
I, 4R 3R T A 43 B R 3 LA B A L 1 1, g
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