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# BMSCs, KA XIJRSLIEA Transwell iEF2S2I0AGI 24 h G40 HERE . 4T 2.5%. 5.0%% 24 fiLiE 4t 35 BMSCs 24 h,
K F Western blotting 445l Hippo-YAP {55 BB AH R & A MRIEE M. £58R  BMSCs 4> BHi 775 IEH B K, BEBTE;
GREIHSHRALESSE, TIKER PRI ENT T SRS S O o5, n KR YR G mAE

WL RER, F£I& CD29 HIFHMEZA 99.68%, ik CD44 [{IH M3 N 99.03%, FIA CD45 [HFHM:% N 0.14%, CD9O [¥IFH
PN 95.38%, 74 BMSCs IRHIE. SXFIRA L, Verteporfin &3] BMSCs iT# (P<<0.05. 0.01. 0.001), 5.0%%%
24 3% B FE et BMSCs iT# (P<<0.05); S5%57I8 1 Verteporfin 41EL%:, 5.0% % 24 MLi% + Verteporfin #41 BMSCs iT#% %8}
2 _FF (P<<0.01. 0.001). 2.5%. 5.0%% 24 i ¥ 3 T B g 4 5+ 2 (large tumor suppressor homolog 2, LATS2)
FEAFIEKF (P<0.05), i YAP KHE FEASGHLAEKIT (connective tissue growth factor, CTGF) K #Rik/K
T (P<0.01). i EERTES 20175 BA (i BMSCs iR MITER, HARFHHLHI W 68 5 1A$% Hippo-YAP {5 5@ B A%
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Abstract: Objective To explore the effect of Longbie Capsule (JE#5/%€) containing serum on migration of rat bone marrow
mesenchymal stem cells (BMSCs) and Hippo-Yes-related protein (YAP) signaling pathway. Methods Primary rat BMSCs were
extracted by whole bone marrow adherence method, and third generation cells were taken, expressions of CD29, CD44, CD45 and
CD90 were detected by flow cytometry; BMSCs were induced with adipogenic and osteogenic differentiation inducers, alizarin red
staining was used to observe the formation of mineralized nodules after osteogenic differentiation, oil red O staining was used to
observe the formation of lipid droplets after adipogenic differentiation. SD rats were ig Longbie Capsule (0.625 g/kg), twice a day for
7 d, blood was taken from abdominal aorta to prepare drug-containing serum; YAP inhibitor Verteporfin (2, 5 umol/L) or 5.0%
drug-containing serum were used to treat BMSCs, scratch test and Transwell migration test were used to detect cell migration after
24 h. BMSCs were treated with 2.5% and 5.0% drug-containing serum for 24 h, Western blotting was used to detect the expressions
of proteins related to Hippo-YAP signaling pathway. Results ~After isolation and culture, BMSCs grew normally adherently and
showed a long spindle shape. After osteogenic induction of Alizarin Red staining, a large number of mineralized nodules were
stained in red; After lipogenic induction oil red O staining, a large number of orange-red lipid droplets could be seen; Flow cytometry
results showed that positive rate of CD29, CD44, CD45 and CD90 were 99.68%, 99.03%, 0.14% and 95.38%, which were in line
with the characteristics of BMSCs. Compared with control group, Verteporfin significantly inhibited the migration of BMSCs (P <
0.05, 0.01, 0.001), 5.0% drug-containing serum significantly promoted the migration of BMSCs (P < 0.05); Compared with the
corresponding dose of Verteporfin group, migration rate of BMSCs in 5.0% drug-containing serum + Verteporfin group was
significantly increased (P < 0.01, 0.001). Both 2.5% and 5.0% drug-containing serum significantly down-regulated large tumor
suppressor homolog 2 (LATS2) expression (P < 0.05), up-regulated expressions of YAP and its downstream protein connective tissue
growth factor (connective tissue growth factor, CTGF) (P < 0.01). Conclusion Longbie capsule containing serum can promote the
migration of BMSCs, and its mechanism may be related to the regulation of Hippo-YAP signaling pathway.

Key words: Longbie Capsule; drug-containing serum; bone marrow mesenchymal stem cells; Hippo-YAP signaling pathway; cell
migration
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YAP {4 Hippo-YAP {5 ‘518 4 Hh R S 3 ], B

A, IS EEE XI5 K  (osteoarthritis, OA) %R
ITIHEBE G, eER R 2 NFCTEsMN. BT
KPRV HBE ML EEZA AR EBME. &
WEBE. TG RERGIT SR, R, #2
AR A B 2 XA A i B — S R,
TR MR B AT R R 055, ASRe A &l SR 4R
IR,  ELREHE S 3 WA 2H B4 5T 1) T e B X
59, DRESHE FRIRGF LG, MR A A4
W 4IRS A VA T SR B i R 78 5 T4 i (bone
marrow stromal cells, BMSCs) #2& % F 1] 78 i
T-4HA (marrow stromal cells, MSCs), H1THEH
53R % Z M AE RS REE, TR B R
1B AR 372 BB TR 481, 1A 4 4 3
Hifsf5, BMSCs B HABSRITRRE )], AU
24 Ak I R G AT IR RO, R Y
BMSCs HIiL# /e /18 B TRt ith 5 e B = .

Hippo-Yes fHCHE M (Yes-associated protein,
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7 B A 3 5 it B S [ B B M R, YRADJiE Tk bk
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Pl &8 0.0%M ) 6 LA, FEFLINA 2 mL 5
REFRIL, TIRFRFA PRI LYl RS L F
60%~70%, KiRFFRFENOHINE, HREFES S
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KRB BE A 70 T A0 e i St e Al 7R 4,
3 KEHe 1 UOH L e i S, T 4 AR R
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FRE[E 5 30 min, PBS #k 2 % 4L 1 mL
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BMSCs R0 a1t %, #2105 M2 3
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BFLIIA 2 mL OriCell K B il 5] 5 41 e 1 fi
F o IRk A CHRZERIEE IR 175 mL. iR
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400 pL. 3-5¢ T HE-1-H RIS 200 pL. B %
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52400 uL HED); 24 h)E, WE B, #lo A
WHHATIHES: AT B S BEH 6 Wa, 4ks:
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(MBS AN, CRAFRDRIX S84 7 7E . BB X
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H 24 MLiE 4 Verteporfin (5 umol/L) #. &452541%)
AIMAAIR. 25, X IEZHin A DMSO, BRI 7E(3] &
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FREFFCHIRIEER

Fig. 1 Morphology (A) of primary rat BMSCs, mineralized nodule formation (B), lipid droplet formation (C) and expressions
of surface markers of CD29 (D), CD44 (E), CD45 (F) and CD90 (G)

0h

X 40
24h x40
o HE Verteporfin 2 pmol ™! Verteporfin 5 umol L. 5% 245 L& Verteporfin 2 pmol L *+  Verteporfin 5 pmol L.+
5% 24 i 5% 24 i
1.5+
& 107
®
‘:H -
05 @@
ok
hox
O w2 5 5%l 5
Verteporfin/ Verteporfin/(umol L. %)

(umol L.7%) +5% % 2Lk
XA "P<0.05 ™P<<0.01 "P<0.001; 5 Verteporfin (2 umol L) HLLH: #P<<0.01 ##P<<0.001; 5 Verteporfin (5 pmol 1)
Ak @op<0.01, FHEME
P <005 ™P <001 P <0.001vs control group; #P < 0.01 *#P < 0.001 vs Verteporfin (2 umol L) group; @@P < 0.01 vs Verteporfin (5
umol L71) group, same as belows

& 2 Verteporfin F1x & AR # & 24 MEXT BMCSs /K i 4E RS20
Fig. 2 Effect of Verteporfin and Longbie Capsules containing serum on horizontal migration of BMCSs

] BMSCs iE# (P<<0.05), 5% & 2iiliiEE#{¢ 3.4 Verteporfin #7155 & 25155 XF BMCSs Fh
HE BMSCs it (P<<0.05); 5451 & ) Verteporfin ~ LATS2. YAP 1 CTGF EHKRIERIE M

M ELEL, 5% 24 1ML + Verteporfin 20 BMSCs iT# WK 4 s, S35 uE, &2 (2.5%.
HEFEI R (P<0.01). 5.0%) AL LATS2 & IR KFBERIK (P<
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Fig. 3 Effect of Verteporfin and Longbie Capsules containing serum on vertical migration of BMCSs
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Fig. 4 Effect of Verteporfin and Longbie Capsules containing serum on expressions of LATS2, YAP and CTGF in BMCSs
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1T Z M504k, AN 4% 20 B AN ZH 2R kAT AB MO,
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Az, BEAEHE BMSCs A 324 414 El%miﬂz%
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(20 B2 Tl A B D 5 5 R AT A 5 RO IR e, FLA
Wi ZZ M kRICY) CD29. CDA44 F1 CD90 JMIH M Kik,
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20-like kinase1/2, MST1/2). BN 4> YAP DL K %
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5% 3L fi 3 R 7 Ctranscriptional co-activator with
PDZ-binding motif, TAZ) ik, L. 4
o A RN B (1) B B B, H 2 RhECR . 2k, #
ST A T DL S sk R F-7E MSCs Hh5H R
kBl @IS Hippo-YAP {553 % ] B £ 5200
BMSCs 13458 . it TR IhEee, i
WA B A BT RS o B I LATSL AT DA
Hippo {55 ili%, MK YAP BEERIGYE, 5% YAP
e, dEmiiR SN R BMSCs 7E RS 38 FE A
IEAERE /110, YAP 1A Hippo-YAP 15 53 4% H 2%
LR, HEPERT BMSCs ME/E U N EE ., 1F
YAP B BMSCs H, 40 Mut% B-iE s H
(B-catenin) FIAKFH BF#{K, Wnt/B-catenin 55
EEEMEIRES, BMSCs lE LI REAZ RIS, YAP
W2 NI MSCs IR s 734 1) s i 47 R 7
i B O YAP, AT LA I MSCs [] i 4H i 1)
A, F i YAP & BMSCs B 734k 5 B (iR
FH . {H YAP X BMSCs iT-#% [11F F M AN B
I, ABFFE ST YAP #1151 Verteporfin X BMSCs
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