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Ty Es 5FR I ADSCs MR AN, bl KA | RARTE R 7% 20 d J7REIAE] 100 mm BRI
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[ Abstract] Objective To explore the method of culture of beagle dogs adipose -derived stem cells
(ADSCs ) and differentiation induction into myoblasts and epidermal cells ' primary culture.
Methods Adipose and oral epithelial tissues were obtained from beagle dogs ,and were isolated by enzyme
digestion and cultured into ADSCs and epidermal cells . Cell growth slowly to about 80% of culture dish
passaged line treatment; observed changes in cell morphology under inverted microscope daily ;
immunofluorescence and flowcytometry were utilized to detect the expression of marker proteins AE 1/
AE3. The expression of surface antigen CD90, CD105 and CD34 was detected by immunofluorescence and
flow cytometry. ADSCs of the second passage with logarithmic growth were obtained , and culture media
containing S-azacytidine (5-aza) and basic culture media were employed for cells in induction group and
control group ,respectively. The induction lasted for 7 d,14 d,21 d and 28 d, respectively. Cell growth and
cell morphology were observed by inverted phase contrast microscope , and immunofluorescence and
floweytometry were utilized to detect the expression of myoblast specific antigens desmin and myosin .
Results ADSCsand epidermal cells were successfully isolated and cultured ,and were identified to be stem

cells. Epidermal cells grow slowly. On the 20th day of primary culture ,the cell can achieve about 80% of the
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100 mm culture dish. After passage growth is significantly faster ,it needs 10 day to achieve the same area. It
was revealed by immunofluorescence and flowcytometry that the result of epidermal cell s specific antigens-
AE1/AE3 is satisfactory. On the 21th day of induction ,cells in induction group displayed “swirl” morpholgy ,
and in the 4th week of induction , multinucleation was observed. It was revealed by immunofluorescence and
flowcytometry that the highest expression rates of desmin and myosin were 59.4% and 56. 1% ,respectively
on the 28th day of induction, while there was no expression before induction and in control group .
Conclusions In short,because there are many problems of economic and technical aspects ,so that dogs in
domestic laboratory are not common . Beagle dogs ADSCs can differentiate induction into myoblasts , epidermal
cells’expression of marker proteins is in accordance with pertinent literature .
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1. SEESEhY SR 2 AERUHENE Beagle K KT 10.2 ke, FHFWEASE K22 B8 45 75 AR I B s 5 g v
O SEIS S AL AT IS SYKK (97)2009-0025, s, 4%, Ui bEshi¥gLlar & el 5

2. RG] . S-H AR MUY (5-aza) (Sigma, KH) | [ BUELIFEEE (Sigma, L) ; (K4 DMEM 15 77 i (7
10% JiE2E 1L .50 mg/L 4EA4= 2R C 394 mg/L A& BKIE 100 U/ml HEZE 100 U/ml 85 R) ;G4 M35 1L F
M3 1M 3%5 & 0. 25% [ [ +0. 05 mmol/L EDTA ( GIBCO 2] ) ; ToAEE RS T RYBERR 2% vhifk (PBS) ( A
ATHCH) 5 T AY R ( Worthington 2 F] ) ; dispase- [T ( Worthington 23 7)) ; K-SFM JE I 15 £% #7 %& ( GIBCO 2
] ) ; Triton X-100

3. Bk /NRPLR CDY0 ,CD105 ,CD34 HswEHTIA ; FITC ARic /NPT R desmin Fl myosin HRL g REHTIA
( Abcom, %) ;/INERITR AEL/AE3 TSR IA ( Abcom, B[ ) ; FITC 472 fO/NERFT R AE1/AE3 BLrafied
& ( Abcom, &[] ) ; FITC ARic i it/ 1gG =i ( Abcom, e[H ) .

4. SEEGNAR . CO, KiF#FH (USA) ;B TAER (HMERESSFARGIRAF) ; TDLA0B (H #5081 ( 1
W TSR ALART ) K598 K- ( Switzerland ) 3 {318 A 22 WU ( Olympus , H AS) 5 7K ¥4 ( Shellab , USA) 5 i
PR (Kika , B PET) ; LSN2510 380G A8 iU ( Zeiss , ) ; eclipse TS100 2 B AH 2 B ##4% ( Nikon,
HA)

= ST

1. ADSCs 2 UL: (1) BUbF . Stk 226K Beagle K, THEERE OV HE H K 3 i, JCPA 2544 T UIHUIE i 4b
B2 R ENRRALHEY . TR RS T SR, T A P2 em x2 em F RIS, BUF A
2T BT A ISR PBS H SRIG A 4 C vkAaE#5

(2) ADSCs HYJFACIE 35 U RTBUG- RO IR T 423 B 0. 25 % 85 R IR MR BOK , PBS thisk 3 WK, B &
ToR BRI ARER Y B F5 8 2 50 ml B0 INA SRR 0. 1% T BUREEE,37 °C (130 r/min 3% 1H
At 60 min, 1500 r/min( BLHLEAR 15.2 em) B 10 min; R FZHZL, 1A PBS Hl 28 ;100 H A
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T W B B ZH 2 5 B 1500 1/ min (B5OALEAR 15,2 em) B0 5 min, B, 3L 1500 r/min (B0 L
A5 15,2 em) FRKED 5 min; 7 W, DTIELL B 10% IB4- 105 1 DMEM 3532 LI 1 x 107 /ml 40
WEEFER T 100 mm FEFRILH, CO, WFEFEHRTFE ;48 h WLANMIG BE f5 1 R, B 3 d #3111k,

(3) ADSCs 4143203555 A MALACHE 1: 24A0 2 100 mm S5 FR10L, 3520 J SEI 4 (A 2H) BRI S 20 A
HEZH (B 20) BIZs U2 2R A A i 5 b A 3R 3R B8 A S-aza + 5% MOS0 +5% PIRGA- I3, 5-
aza FIVRIE N 10 wmol/L; B 4B FRHEMEFH 109% A4 i v , Hofth 3% 357 4500 — 2, 7[R — B ) A5 A% AR S 4
T,

(4) ADSCs MY SEE (B ADSCs 1535 2405 1 AR T3 8k K I 4 M, 14k I 14 % 20 Bt e 75 0 1
x 10°/ml , il % 40 OB 0 A T AN AR ADSCs MG HE L CD90 .CD105 L K CD34 , HERR 1 1fi T 4 g 11y
15,

(5) SRPEDS RTINS 56 45 2H A AR B ULA B S ML IR B TR 100 - 43 I ADSCs 175 10 6 B i 3 e
YL, 0. 25 % JHRER FH BN AL SN ER, il 2 Z0HIE s Rr gtk 80% Rl Je , BUE B F , PBS Y 3 1K ;
4% ZBE P REE %E 15 min; Triton X-100 F7 BB AR FE 10 min; PBS VE¥E 3 ¥ & 10% - 105 1Y BSA ],
37 CWEE 30 min; MA/NEBTR desmin Fl myosin FL % FEHUIAR 4 °C VKA BG4 ; PBS YERZ IR (— M =
20 min) ; AL FITC FRicAISRPTE 1sG —H1,37 CIEHE 30 ~60 min; PBS YEARZ IR (— M =20 min) ; AL IE
WA 30 ~ 60 53 PBS Y 3 WK 5 T2 W ABE T AN, A o AR R Rz LK 51 B2 B A
PEXT R, 7 Ik T 248 200 6L AR A B A 0 R 0 3 RS B0 45 A1 56 7 014,21 .28 R A 40 LA T AL A4 i A S
desmin F1 myosin A HZEDEREI

(6) VLA M A SRS S 6 45 2H 240 BE B LA bR S PR B SR 6 28 32 . 43 T B ADSCs 75 1017 LA KXt HEZH Figs
SRS TR Y A2 2 x 10° A, 4T desmin H1 myosin FU 04N LA I FB6 25 11 - 10 0 1) 45 40 i
B, 1500 r/min (BOHLEFR5. 2 em) B0 5 min, 25 FIH W ; PBS FEE 4N, 1500 v/min ( Z.O0HL4E 15.2
em) B0 5 min ;4% 2R PR FE 400 45 min, 1500 r/min( EOHLE4E 15.2 em) 0> 5 min; PBS B2
#2,1500 r/min (5O AR 15.2 em) B0 5 ming I 0. 1% Triton X-100 1 PBS =2 40 fg, & ik &
15 min, 1500 r/min ( BE.OALEAE 15.2 em) B0 5 ming 43 5 18] B4 8508 Hoin A FITC Frid 970 BT R
desmin F1 myosin FAFEFEPIA , ZIRBFE 1 h, i PBS 21 ml, 3 1500 t/min( E.OHLEAE 15.2 em) B0S5 min,
3% F# ;1 ml PBS H &, FALKGI

2. bR E AR SR (1)i3T3 W E AR H4 . 7ECIE B2 3T3 435 37 L ifA 10 mg/ml
(22 4FE 2V S ml BT 37 °C 5% CO, MRTREEANMIRTFR40 4 b, f 3T3 Ak A 85 RE T (i3T13)
BT AR 11 B Zeb RS2 B i 5 J 2 A LA

(2) b R A AR 5 - UG RTIUT  J2 2027 0. 25 % 35 Z VSRR 29 20 min, PBS Wk 3 1K
o FHIRBL BT IR B T UL, ARG BT AL em x 2 mm P )5 5RALSY, 55 52 2 %45 10 ml dispase- [ B0 H 4 C
UKFEIE RO A ER CO, B5R4H 37 °C JHAL 2 h, R H BUGBRIF I ZHZL PBS #h3 i, ff FH PO FE 27 4514 1
FERA, 38 LTS KRR L R SRR R B, 7E 37 °C N IR IHAKLS min, IILA S R 4R 103 Y
DMEM , 2% (|- G VR ; i R A0 M8 . L 1500 t/min (B0 HLERRLS. 2 em) B0 5 min, 225 FIHW, fiN PBS
6 ml, ¥55], FRLIARRAL B0 1 IR, 2 ISR, S0 e Ph 5 bk 22 288 RIS 19 3T3 4 (i3T3) A5 3R I
H, FEIIA KSEM 55327 F1 2 10% JR 4 75 1Y DMEM 4% 4 ~5 ml, BA 37 °C 5% CO, fHANTE 4033
R HEREHE 4 RIIEFRUL, UG R 2 d 00 1K,

(3) PSRN 2R K AR S AR A A 1 2k  BBCR — A RAI AT b Bz 40 M5 e P I S e 2 A
ff AT AY ADSCs 4B G 9 AR AE1/AE3 RGN, i Hoechst 33342 44 4% , IF7ERE G T 9%
B RTAT G ORI

(4) WX AN SR I 25 H M SR SR R U —RAIIEZ (2 ~4) x 10° 4, 4T AE1/AE3 #TEE
U AN, T anE A
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— ADSCs 55 UL,

L. JEE MR AIC S . ADSCs JRARKE IR 48 h 5 D URAL S/ S MG EEAN R, 72 h ] UL BE 22 40 i B O 2
PRARTEREA R (K 1) o BRI A 4L % 1 R ADSCs 400G BOMER n] D40 S SARTE , BB
A VLA A AR 5] R —E(E 2,3), T3 JEAY A A0 g, o] WL« AN pe” 726 3 e pir s
Z Al R EER IR A K (E 4) | RIEHYH B AR AT (B S) ;1755 4 JEE A 240 REE v] W66
Y R IR AR I O S IS Y < 2RISR (K1 6) .

Bl JICHFR48 hADSCSANE (X400 B2 H—{UHFET dWADSCsA (X1000 [E3  H—{UhR
7dIMADSCsAIM (X2000  E4  A4UEIEAMADSCSAINE (X1000  [ES5  BALKEFE3FADSCsIM (X 100)
Ele ALK FE4MAADSCsANNL (X 100)

2. 4N ADSCs 4% B 250 1 ARAL T X85k KA A 71 40 i AH SCH8 A5 CD90 %78,
1T CD34 %EHER T T4 M5 Y 45 5 R . E 31K CD90 1 CD105 , ik %4 94. 29% F1 90. 7% ; CD34 &
REH 0. 6% , MTINHTLFIKMARE GG S04 (817 ~9)

FITC
E7 HUCADSCSHICD34iiiA k% E-  Hi1{RADSCs/ICDI0 A Ak = Eo i 1{CADSCsIICDI0Sii A #eik %
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3. BPESO RTINS 45 2 ADSCs A SULAR L RR S eSO SRR A5 R . 5% 28 d 1Y B 21, iU AN
AR desmin A1 myosin Y5 FHPEZR L, 5 BATEXS BB LR 4E4nia 2L (K 10,11) ;554 A 4R nT 7626 14
KATKME] desmin F1 myosin F9¢YG3IA , FEE 21 K desmin Fl myosin F%E VG IR RN GO B & 150
(FE12,13) 56 4 JAIBT IR BEAE (B 14,15) 3 B ZHINETE 14 K EOE R AEEFRE I AR R desmin A1 my-
osin YHEGFIL (K 16, MIAZA P LA RLLEATO0)

E10 BAUEH28d (x2000 [El11 BADEH28d (2000 E12 A4l
g21d (X2000 [E13 A4liFES21d (x2000 B4 AZ4LIES28d (X200)
E15 AZ1iF528d (2000 [E16 FHAEABAL (X200)

4. AN ARASCAS I SE 50 & 2H ADSCs 4 LR ULAR iR S e U R A5 5 T AL desmin I myosin 1Y)
FHPEZRIR RN 1. 8% M1 1. 2% (E 17) ; A ZHAEE S 21 d B desmin £ myosin 1A% 40. 2% f145. 4% (€]
18) ; 7815 569 28 d B desmin 1 myosin 3K ZNIEAE R 59. 4% F11 56. 1% (I 19) ;B LAEE 7T d LUK E K A s
[B]A desmin F1 myosin Feih R —HAEFFIE 1. 8% F1 1.2% /244,

= B A AR R A e A

Lo B LR A A G 55 72 h 5 ADUER S W RE (18] 20) o B SR 10 d PG T B 4 DGas W ge
AT L2 R FDE SR B i3T3 A sk b Bz A5 20 5 B, 40 508 al WAL 3 A 39 5) B SR —3, 2
HEEARE , AR T AN 2R IEDE A (K 21) 53557 20 d BEIARI 410 80% Zitq .

2. LR AR A e DA Ll I e g v g IR O R L SR AR W U ISR AEL/AE3 3R
ik SR WA AR IA AEL/AE3 BHYE AR WAk (.56 (HA% IR Hoechst 33342 Yy a5 5 (5,258 )
(22 ~25),

W
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AREA TOTAL

AREA B 1.2%

1.8%

10’ 10 10 R for o 100 10
FITC FITC

E17 ST eY desminFlmyosin (14 PHE 5 56

FITC FITC

E20 1772 hibEAL R A ( o R B21  KiFE10 dAYER R4 ( X200 )
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@ (2]

E22 EAIMAE/AESR R s CFRTN ( X100)  E23  FAAIMAE/AE3 B DEEFR T (X200 )
El24 P IRHIBHRAEDOEE ( X100)  E25 A5 IR L R GE (<200 )

= 20
L o1

AREA A

,26%

luu
1 10’ 10° 10°

FITC FITC
E26 =X A AE/AEIR R FaR E27 SEEAAEVAE3M kM

3. ER A AN A UG SR A 1 AR TP E U KA AT A MR S FE B AE1/AE3 %58,
PIAIn—He A seas (I R, 2550 R BT m 261k AE1/AE3 kR K 87. 1% ;1M J5 B 268 R 4IK AL
2. 6% %A H G TS (18126,27) .

it

TEH TR HIIE P F oY S0, IRAG 4l it (ESC) /TR UEA BT Bz S FEIEFE ) A P, H AjA H
AW R PRI ATRE " FE I RIS Pt 6 A T2 i o B T 40 ( BMSC) SR BT SR B P, | © 280
M TFLREREET R ™ . M 2001 4F Zuk 257 3 YRGB 7R BAAE D7 & BT 4R LI Ok, ADSCs SETT 44
Wik B —A A BTTE, W5 KB ADSCs HA H BMSC AHLIERS A KB TR AV Z m s fkie ST, B
JEM A2 5 B REk H TGP IRZ  IE HE & A SR A S FE U5, ADSCs 8 HAT S yZe il i
P A A S KUK, 7T LA T 1 IR | 5] e S A RS A R SR AR MIBUM SR I 6, BMSC 2K
TA PR, BN H BRI 10 ~20 ml &5-88 , i BCE S8 A0 K, 4 /B8 1 B o, o vz i FH 32 B R 5 1 4
BB AR IREUHAE 250 ~500 ml JEHH & E 81 x 10 AFaupe'" o =AM ZTHFE CaEss . 18 ik i
TUNMEEA 10 RN VR AE | © 2058 1 52 3630E B BA [ i 2 s mLan i Ak ae 1
X AR A FZ AN A E A 0 Y S A

AR T (IR AL ) RS2, JEAR B 32 s R AR /N WA i Ak 3, Sz v S 60 1 4 465 G
MZH 2T Rl T IRARER IR AN 2 T AR B 3 /b ARSCER R T = A i bR . CD105 . CD90 Al CD34, A fir
JHHI,CD34 s 4RI R AR, CD90 g AN SCHRARAB ) ADSCs Fh i mibrg ™, Suhss f
71 CD34 K #ik,CDY0 mideik , 45 S A ek ™,

A 2 B8 Rangappa 25 (5 VE R BE R 10 wmol/L 4 5-aza 75 5595 4 JE IS HEAT H0028 40 M AL 2%
YooE  AE AR AR 14 KIS AL AN v ARSI 2 LAR B4R S B T desmin F1 myosin FYZEEHRIR 7E5E 21 K
desmin 1 myosin A2 FER RNV CEOG AL 3858 | 55 4 JER R 20 (E ; 25 A B AR A 2] desmin £
myosin FJ2EFIE A A S o — 2 UE ] TI%h
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R ARG A A AT ARSI RS T 2 A R AL D, R I RAL R A KA 8
HHANTEE , dispase- 1T 4 CIH LT RALBRIG 26 2V R 20 3 R R T A0 I R Jo R S AR 4544 , SO ok
SRR L R, 3 R RE R A AN M R 0, T B AR LA (1) 384 b R R I % e R e, 54
IR IO T2 AN JC AR E MU | 33 3 ) 55 5256 58 L R A FH {815 8 14 DG T ARV 3t R R e 4
WP AN AR, (2) BTISEIG Al F G IR %2 A2 LS 3% | o7 Sie 200 BRI R PRI e | DU R A8 ) ) SI2 56 400 i
AERAEEE A K Z 1A BMRIAE] 100 mm $53R1LK 50% , 2045520 5ok & 313 2R
AR B , 40 M AR A RE T B R 3 s (R B A 20 i s 27 4 40 i, ADSCs 55 b Rz diiff A KA 921
JRARTTREFE 20 d FrREAE] 100 mm KFFRILE) 80% 2247, AL AR F A= K B B b, — % 10 d BEREE ] 100
mm TR 80% ;—IF iR B/ NETEFEA K G BRI B A K8, S fa K 4, (3) b Rz A e % T
AT A . 2 AT i AR SE RS 4 B A0 MO RE . (4) Ry e U & 1119
KSFM 5 DMEM 355558, 4045 ok FH EIPR bR R 2R IR AEL/AE3 SR%EE , DO R s ik
N, B2 ARSI i 75 S5 R RS VLA A, i e SR AR B R AR5 R A, nT 8 T RME IR IE B
PEAERTEE R RhF- 4
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