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1. OCN [HtEFREAZ R B E RN (P<0.05), COL1Al. PECAM-1. B-catenin. WNT3A. VEGFA. OCN )itk
B3 i (P<0.05), HALL 3.0% CB/BSA AT BKEER A M L5 G AR et o 75 41 K BRI RIURN 1ML 375 JFF 5 Th e Fa v 20 A I
B SH, FEEMSR WIS, BT LSRN . 4538 CB/BSA YT /K B B I R4 i BHE B AR S Ay 2
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Effect and mechanism of cuttlebone/bovine serum albumin photocrosslinked
hydrogel on promoting bone healing
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Abstract: Objective To investigate the effect and potential mechanism of cuttlebone (CB)/bovine serum albumin (BSA)
photocrosslinked hydrogel on rats with critical sized bone defects (CSBD) model in skull tissues. Methods SD rats were randomly
divided into control group, positive control group, BSA group, 0.5% CB/BSA group, 1.5% CB/BSA group and 3.0% CB/BSA group,

RS EHEA: 2026-03-04

ESWB: HXBARRFIESHIXILLTIH (8216140594); | THHE B G X BHT BARI 4TI (2022JJA140818); | 16 & 25K 5 2025
R T AR EHTE (YCBXJ2025026); U EE 25K % 2025 4 H A X AR LA 5L AERHF QIR E  (YCSW2025452);
TP EE 2GR S AR E  (YCLT2025008); Abi#EiiRHG R R IN (bR 2023258021)

TEEENY: REY, WEotyid, M EE R . E-mail: 494090516@qq.com

KBIEMEE: XN, A, ARG, WA, BT Ry RS . E-mail: secondmix@sina.com



PER 202688 B57% H168  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 16 « 6357 «

with six rats in each group. A rat CSBD model was established using a 5 mm outer diameter ring drill, while the control group only
underwent modeling without implants, positive control group implanted with Bio-Oss® collagen bone filling material, CB/BSA
photocrosslinked hydrogels with CB mass fraction of 0, 0.5%, 1.5% and 3% were implanted in BSA group, 0.5% CB/BSA group, 1.5%
CB/BSA group and 3.0% CB/BSA group, respectively. After eight weeks after surgery, the microstructural changes of bone tissue were
analyzed using micro computed tomography (Micro CT). Hematoxylin-eosin (HE) and Masson staining were used to observe
pathological changes in skull tissue. Immunohistochemistry and immunofluorescence were used to detect the positive expressions and
fluorescence intensity of collagen type I alpha 1 (COL1A1), platelet endothelial cell adhesion molecule-1 (PECAM-1) and osteocalcin
(OCN) in skull tissue, respectively. qRT-PCR and Western blotting were used to detect the gene and protein expressions of Wnt family
members 3A (WNT3A), B-catenin, vascular endothelial growth factor A (VEGFA), COL1A1, PECAM-1 and OCN in skull tissue,
respectively. In order to evaluate the safety of hydrogel in vivo, the abdominal aorta blood of rats was collected to analyze the changes
of blood routine and serum liver and kidney function indexes. Results Micro-CT results showed that no new bone formation was
observed in the bone defect area of rats in control group, indicating that bone healing was not achieved during the observation period.
The pathological tissue section results showed that the defect area in control group was mainly composed of loose fibrous tissue. In
CB/BSA photocrosslinked hydrogel group, new bone formation was observed. Compared with control group, bone volume/tissue
volume (BV/TV), bone mineral density (BMD and trabecular thickness (Tb.Th) of rats in CB/BSA photocrosslinked hydrogel group
were significantly increased (P < 0.05), bone surface/bone volume (BS/BV) was significantly decreased (P < 0.05), the positive
expressions and fluorescence intensity of COL1A1, PECAM-1, OCN in skull tissue were significantly increased (P < 0.05), and the
expression levels of COL1A1, PECAM-1, B-catenin, WNT3A, VEGFA, OCN were significantly increased (P < 0.05), among which,
the 3.0% CB/BSA photocrosslinked hydrogel group had the best comprehensive effect. No significant abnormalities were found in the
blood routine and serum liver and kidney function indicators of rats in each group, and no pathological changes such as inflammation,
necrosis or fibrosis were observed in the main organs. Conclusion CB/BSA photocrosslinked hydrogel shows good bone repair effect
and safety in vivo, and its osteogenic effect may be mediated by activation of Wnt/p-catenin signaling pathway.

Key words: cuttlebone; bovine serum albumin; photocrosslinked hydrogel; bone repair; Wnt/f3-catenin signaling pathway
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Tt HIBEERIL Ca?t. Sr¥'. Mg &2 FhEs
F UM E 4, RIHE R RBCE IS, 2
— S AE B E AR BT N R
B NFRERE KA, FAEYE YRR T RIS . 4ok
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FEATIR AR BRI e — e 2%, AR B (L 5 4 S
P, T VAR R B SRR 2 s R R
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(cuttlebone/BSA, CB/BSA) YEAZHR/KERLE ) 45
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1B REE A B LT TE I 4 FAL M AS B A
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5 Wnt/B-EM [ (B-catenin) {55 1@ A K,
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1 #
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SPF #iftfett SD KR 36 2, 8 R, Hi&E
(250£30) g, W H W Uk stk HIR AR, VFA]
IES SYXK (i) 2021-0002, )& &HIES
430727251100765064. 31T EBAERTEHEY)
HFARBERAF, YFAHES SYXK (5F) 2023-0104,
TZRIRBEEE (22+3) C, MXHEE 50%~60%,
HHBEEUOK. s s R R AR AR S
B A B s s oo Am AAG 2 25 1 2 kvl (Hbue S
HLK-20250109-002), £ 3R JEII . sh¥ptaplE4
Ji S5 AH DG K
1.2 5%

MY (500 g/4%) WHAL T HIEER, &
VG R 2 K 2 AR K AR 8% S e O SRR s =2 IR
k1 5 Sepiella maindroni Rochebrune )-8 5% .
1.3 @5

Bio-Oss® Collagen ‘& ¥ 78 M £l (it =
20153460268 W F Fii 1= 75 [G il 245G FR A 7] s BSA (it
5 V34377, HEIRIREF (b5 S50425), FRAE-
2,4,6-— HI S 2K L SE R B R4 (lithium phenyl 2,4,6-
trimethylbenzoyl phosphinate, LAP, flt5 Y43995).
10%BEBRVETR. (LS W14374). 1%Z/KIBER (S
R20788). WA 8 (b5 S24237) I H LifgiEN:
MR PR A A 75K 2 -4 (hematoxylin-eosin,
HE) siEtEdelh&E (dit's G1076). Masson =&
Pt (165 G1006) TSA %)t =Ax P G ik 77
& (s G1236) W H R4 /RAEDRHAA R 2
Al; PBS 2P (LS P1020). BRERERZEMMR (it
5 1C9110). SBF AU (#'5 G0390) M H -
A RAEMHARA PR A ; TRIzol RNA FEEAF (it
5 15596026) 4 H % E LB KEHE AR ; SYBR®

Premix Ex Tag™ GC ({it5 RRO71A) JWHEHEA
MHEARA R AR THRJR ol (collagen type I alpha
1, COLIAD) #ifk (45 A27820). /M 4 B2 41
i &b Bt 43 ¥ -1 (platelet endothelial cell adhesion
molecule-1, PECAM-D#HifR(HES A19014) . B-catenin
Puik GitS A19657). Wt FKER T 3A (Wnt family
members 3A, WNT3A) Hifk (5 A25322). I
W B A KBl F A (vascular endothelial growth factor A,
VEGFA) ¥ifk (b5 A23759). 5452 (osteocalcin,
OCN) #ifk (HIt'5 A6205SP). B-actin Hifk (L5
AC026) Tl B I Z R s AR AR A 7 .
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C AN (EEKEREREIRATR)D; NEMO®
RUNEIYIE 5y 3% Micro-CTCR PP A BT R A R A
]); Nano Drop One C UL E SAY (2 EZEER R
FeAT]D; Light Cycler 480 I BUS2 3¢ & PCR %
g CGEEY RAEYRHEARAFD; VICTOR Nivo £
ZIRelEbMY (£ [H Perkin Elmer 24 %]); Chemi Doc
B ROCUE R R R AR 2 i A R A
F]); BC-5000Vet 244 F B MR AHM /3 AT . BS-430
A FENAEA T GRYIBER VAR AFD.
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2.1.1  BERRENACFRVFIENY VI ST 200 H
i, 7E 10%EE BRI T 200 N 6 h, @
afi 7Kgk 3 IIFHET . 2% Sudhakar U AL 3 T7
%, WREL 2.5 g MRURIE R R, A /- ECT 50 mL
a7k, £ 90 C&AM ML/ tHE, ¥4 0.2 mol/L R
AR A, IR N E K R SR
pH HZE 11~12, K845 12 he RNGR)E, H
FRAEK S B ORI UTE, BRI E T, H
TR OGRS 1R, BT FREL 1 g Lid| & mi
BEWS R ThVE A0, 5 100 mL SBF BEHA A HE
e IR A, HEE A 20 min fFH 5008 B
BIREWET 37 CHIREAKFIFE 72 h. WH4L
W, FHRABAIKEEG 3 Ik, BT HIRAEAT



PER 202688 B57% H168  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 16

* 6359 »

2.1.2 HEREEGIREMEM BSA £ Chen 25121
J7 ) % R NI B 1E BSA. FREX 10 g BSA T
0.1 mol/L BRIR #h 2 rhili €4 % 100mL, T 37 C
FRELEPE M0 1 mL AR IGIRET M 2 h, F 1
mol/LNaOH Vi pH fH % 7.0~7.4 &1L, [l
JEER AT 2> PR BN 3.5X10° BT &S T
4 CHBgi/KFENT 240, & 4 /N 1R, W5
SRR O BT, T-20 CRA-EH. B
0.25% LAP /KIEWAEAIEEI KA, 4 CREOCIRAE
HY 1.5 g LI IEEIL BSA % T4, H 0.25% LAP
IKIBWERITEARZE 10mL, 535 15% FH L 7 45
M4t BSA. 0.25% LAP HIRTIRMRIAEW, T 37 CK
RHAEDEIFE 30 min 780V R . BOE RIZIERINA
96 fLEH, 7EUEK 365 nm. YL 10 mW/em? [1)48
AT TR 30 s, (FHAZEREML KB -
2.1.3 CB/BSA YAZHOKEHLIIE S5 Tan 1
() 5 VAR A BT A FL LU PR 2R, 1 3 1A i Mk
1 BSA 7KL AT 9K FE T HH I I 11 5 5 2 B
WA 040.5%- 1.5%K11 3.0%. 7% 2H 1 3L P 75t AL BSA
RENEGE—N 15%, LAP ol RAIFR &S H N
0.25%. 5 ZHIR IS IR N & 23 78 0 50+ 150+ 300
mg, 5 1.5 g FERNEBL BSA 7EEO0EHIREG .
BN 8 mL FSEEHI) 0.25% LAP 65| &7, &
WEPRGIR Y, Ad 25 B 08 R I IR TR MG 4L BSA 78
IYVRIR, WS E 5. Rl — LAP Y651 R 7
B2 10mL ZIFEL, RIS A K G B kA4
0, 43 HAric N BSAL 0.5% CB/BSA. 1.5% CB/BSA
F13.0% CB/BSA.
22 IS, BEIR54%RZ

36 W SD KEGERN TR 1A G, BENLS T
FEZH L FH X IR BSA 41 0.5% CB/BSA 41, 1.5%
CB/BSA 41F13.0% CB/BSA 4, f4l 6 H. KA
MIEAZ 5 mm I 42640 /E R CSBD #i8Y. i%
T B 8 255 i SR A B 5T A T A A FR
2 SCHRIESE, PR DR BRI E S0 W 82 A A T6VE B AT
oA, MMABGHSEAM B EEE 4. %
HARRA R R EME IR RIRGETITTS 2
cm, FFEAUNTE . FH 5mm SMEIREL T IOREEH
M, PEAZEZ) 3 mm, Hil&XTFRI 4 2 mE i, R
o DLAR B R K (R W e BRI, R B L 2RI
Xof B ZH SR A AN g A s BH 0 HE A A A RN
Bio-Oss® Collagen ‘B IHFM Kl; BSA 4. 0.5%
CB/BSA #1. 1.5% CB/BSA 4041 3.0% CB/BSA #1{k

AL 73 SR U0 5T 5 73 K0 0 0.5%+ 1.5%.
3%[1) CB/BSA JERRBIKER, A 365 nm.
58 10 mW/em? (158 EIRBRGT 30's, [ /KEEI AT
ik, AR R EES

2.3 E#

ARG 8 i, KR ip DL ELZANAIE, SeBEHUH
PR Bt BE B Bl B EBERS . R K
WEERE T 4% 2 R E e, HT RS R 50T
B HARAET—80 CUKAH, H TS
HE5 mRNA. ZMEFKCRI, 73 UsE T EDTA $i
B IR T I A DU RN L3 A A AT
24 EWMITEMNEHEFE (micro-computed
tomography, Micro-CT) 734

BB AR RAEFEAE T Micro-CT IKiE4TH
i, WCERIAEIG . ) Avatar B0 20 B 85k H AR
XIREUR T b3, P R ARSI R — X 3. &
&= T AR 480 (bone volume/tissue volume,
BV/TV). ‘B /NEJEFE (trabecular thickness, Tb.Th).
H % J% (bone mineral density, BMD). BRI E
HAEFAEE (bone surface/bone volume, BS/BV) f&5 .
2.5 FIEHELAREBEFTUMNE

KR HE,, Ak aE e, #% S
um JEEYI R, 4333847 HE A1 Masson %eta, T
B FUE IR .

2.6 HREBFANENFELELE COLIAL.PECAM-1,
OCN F&i&

AR RAE AL A A, B, b
25, H5E COLIAL. PECAM-1. OCN —¥i
(FBEHLBI 4 12 200), DAB Sff, FRRKEE Y
A%, AR PR R, TR NS .
HARRJNRZ N, PRSI T
2.7 RRRIKENAELHEL COL1A1.PECAM-1,
OCN £i&

HUS R RAE VRS Y) A, Bl Prsies
25, B, KXW E PECAM-1 Juik (Lt
11000 Zht (RERELLBIA 10 400). TSA %
IR, FRIEE COL1AL (RREELI N 1 2 2000,
OCN (FHBEELHIA 1 12000 TSA %R, DAPI
bz, WOERE, HPUREEKEFREAF, TR
B PSR .

2.8 qRT-PCR N ELELE PECAM-1. VEGFA.
COLIAI. WNT3A. p-catenin ¥1 OCN EERIL
PR HA2H K Ry R XA 2 5 RNA, R
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5% ¢cDNA. X H] SYBR® Premix Ex Tag™ GC
Light Cycler® 480 II SEI %% %€ & PCR &%t Lk
P, RNAKRZRN20uL, MR 95 CHUARME

5 min, BEJGLL 95 CASME 15 s. 60 ‘CiBK/ZEfH 1
min ST 40 MEH . KA 2722 H K
RPN RIEE, SIWFFIE 1.

*z1 514955
Table 1 Primer sequences

B LSS (57-37) NS (57-37)
PECAM-1 CACCGTGATACTGAACAGCAA GTCACAATCCCACCTTCTGTC
VEGFA TCGGGCCTCCGAAACCATGA CCGCCTCGGCTTGTCACATCT
COLI1A1 ATCAGCCCAAACCCCAAGGAGA CGCAGGAAGGTCAGCTGGATAG
WNT3A4 GGTGGTAGAGAAACACCGAGA CAGCTGACATAACAGCACCAG
P-catenin AAGTTCTTGGCTATTACGACA ACAGCACCTTCAGCACTCT
OCN CAGACAAGTCCCACACAGCA CCAGCAGAGTGAGCAGAGAGA
GAPDH ATGGCTACAGCAACAGGGT TTATGGGGTCTGGGATGG

2.9 Western blotting #& /& 4028 COL1A1.
PECAM-1. B-catenin. WNT3A. VEGFA 1 OCN
EARIK

PRI 2H K B i DO R S 85 e, H
BCA VA E SR H & &, EEEmE T i AEmR
BN-SR A A ot Jig e HL YK % 22 PVDF B, 8t P JS 47
AN COL1A1. PECAM-1. B-catenin. WNT3A.
VEGFA. OCN. B-actin —#1 (FRELBIEI A 1 :
15000, 4 CHFHEIR. Wk 3 X, IM—Ht Wk
L9 111000000, =if##HE 1h, #ATHEEOL
BA%, H Image J BM € B HT AR K EEAR, 1
HHEAMNEREE,
2.10 REMIFN

KA BB MR AL 3 A, T8 T EDTA
PUEEE R I M BOEAT AL CZL4 . A, i
AN = I 11 RANY T I o [ P9 3 S e S E i X S s VIR N 1
I 13 T RE A O FE A [T R A B A S I
(alanine aminotransferase, ALT). KA&RIREIEFE
# I (aspartate aminotransferase , AST ). JJL B
(creatinine, Cr). IMJRZE% (blood urea nitrogen,
BUND T X &2 KB 0oy B filiy B #E4T HE
gett, PEAHA SRR,
211 GeitESHh

KJH SPSS 26.0 #AFALHE 55 53 B #id , Graph Pad
Prism 10.0 BAFLHIEUE . £56 IES DA TRk
PAX £s KR, ZAIEEGHAT R R T 20487
3 R
3.1 CB/BSA J3ZBR/KERRXT CSBD HE KRB
AERF

WA 1 Fron, Micro-CT 345 R IR, X4

K BRCE R AL FHE M, ARG R e B L, B
XK A H A, R ATE CSBD A i Al
Dlio BHAHEXT HEAH AT WA XN A 5] =2 I
HHLEA, FEFSEIEEESRET. 05%
CB/BSA 4. 1.5% CB/BSA 414 3.0% CB/BSA #1 5kt
LG W IE R, H 1.5%- 3.0% CB/BSA 4
BRAA G B A S E I, FrAE g AL n
BRAG PO IXESE . S HUE A R SR, X
HEbw, BHMEXT 4. 0.5% CB/BSA 4. 1.5%
CB/BSA ZH#13.0% CB/BSA 2 BV/TV.Tb.Th.BMD
BEF R (P<0.05), PFHPEXTHEZH. 1.5% CB/BSA
ZHF1 3.0% CB/BSA 41 BS/BV R ZE &K (P<<0.05);
LT B2 EL %, BSA 41F1 0.5% CB/BSA #1
BV/TV. Tb.Th & EF(K (P<0.05), BS/BV &%
JhE (P<0.05), BSA 4. 0.5%CB/BSA 4. 1.5%
CB/BSA 41 BMD & #E#{K (P<0.05).
3.2 CB/BSA JtZRELKEHRRXS CSBD 1REKER Al
BRARIET RIS

HE Jetagh B (B 2) Bow, S PR R e st
PRI B ERAL . TOE T AT 4k 2 4 L SUE 7R,
YN K, XD ELF4EHED], R DL LA 8
A B /N DR EE R ) B 4R, MO ER A 2R A
VE S F R ST SRR R S S Dl o XS R 2 ke
X PR R BRI AL R, dRERE,
WAL E NS, 516 BB iERRE,
BEMREE . N CB/BSA Y KER G, B
FE IR R G 0, T U S A X A 5 R
PR AEHSIH A Z, Ml n AT B S
R, R\FEWEKEGRK, AL EEER
B,
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#
250 u
60 g 200 # % -
8 £ S #x 's
S E %0 150 g
&= 40 = = >
> = S 100 b a
m ﬁ = E
20 m50
0 0 0 0
KR Bt BSA 0.5% 1.5% 3.0% Wi BEME BSA0.5% 1.5% 3.0% HfHE BHPE BSA0.5% 1.5% 3.0% HHE BHM: BSA0.5% 1.5% 3.0%
ot HE CB/BSA Xt CB/BSA HHE CB/BSA HHE CB/BSA

SRR *P<0.05; SRR AR "P<0.05, TEF.
#P < 0.05 vs control group; "P < 0.05 vs positive control group, same as below figures.
1 ZAKXKRHEHLN Micro-CT LR (X+s,n=3)
Fig.1 Micro-CT images results of skull tissues of rats in each group (X £s,n=3)

pagit IS % R BSA
& p—
= = =%
500 um
0.5% CB/BSA 1.5% CB/BSA 3.0% CB/BSA

B2 BEAXRMEHLR HE RBLER (X100)
Fig. 2 HE staining results of skull tissues of rats in each group (x 100)

Masson Qe R (I 3) R, WHEAMILA St X IR 7838 22 . 0.5% CB/BSA 2141 1.5%
BRI, RUE A HEEREIAIR. CB/BSA B4 5 AT W (2L B Bt 212,
PHAEXS IR AT WA AR . HEPIA P R B (IR I ZT 10 3.0% CB/BSA AT WK B (i IR £F 4EDTRR, 3%
g, RYIHRKERAK 1 RRERFUE K. A BIHIEA TN E IR &R ST B, BAE
CB/BSA JeAZIBIKEL 5, BEE I & BRI, B RE B,
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xof R

0.5% CB/BSA

E3 HBEAKXKRHEHLEH Masson 2

1.5% CB/BSA

[KERER YIS BSA

3.0% CB/BSA

-

FasgER (X100)

Fig.3 Masson staining results of skull tissues of rats in each group (x 100)

3.3 CB/BSA JIRELKERZXT CSBD #RE! KR Al
4027 COL1A1. PECAM-1. OCN kIS0

330 GEAMER i 4 Fos, R RER
XIRR BN B HIAR S PR 5 RIE, BIX R

DL PE S FE T A i B A ot HE 2L P gt X 4 N AT
L2 ABUAE 3 A0 BRI SR O, FE DY & B A
HIE R 2RI 5. 0.5% CB/BSA #1. 1.5% CB/BSA

1 3.0% CB/BSA 41 HZIEHRIX N COL1AT ¥
FHVEAS 5 RIE A S) . WA, R 1Y
B EEHTEE RN, SRR LA, BH X A

0.5% CB/BSA 4. 1.5% CB/BSA 471 3.0% CB/BSA
4 COL1A1 [HMERIERES R (P<0.05); SFHME
xR L8, BSA 4. 0.5% CB/BSA A1 1.5%
CB/BSA 71 COL1A1 PHMRIE B EFIL (P<0.05).

RS

0.5% CB/BSA 1.5% CB/BSA

4 HBEKEME

Wil 5 fras, S HEZH AR X A O 52 31 /D &
BUERIBH (S 53k, M FHPEXTEZH PECAM-1 FH
PEE SRIAHE, UL AR M H R A .
A CB/BSA JZBIKEIR G, nIM%EF] PECAM-1
FHEAE 5 RIA 58, JCH 2 1.5% CB/BSA 4H#13.0%
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MEMKTERNEE. ERSITERER, SXTHRA
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Fig.4 COL1A1 immunohistochemistry results of skull tissues of rats in each group (x 400; X +s,n=3)
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Fig. 5 PECAM-1 immunohistochemistry results of skull tissues of rats in each group (x 400; X+s,n=3)
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Fig. 6 OCN immunohistochemistry results of skull tissues of rats in each group (x 400; X+ s,n=3)

LA ZIGTRA o H X R ZE A BH 1A 5 R A BUIE 0 AT
TEHMERE, #EnaEEeTRET it
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FHMEAS 5 R, FREXE iz, 'm0 id
WoR, HXTHRAHLE, FHPAEXTREZL. 0.5% CB/BSA
ZH. 1.5% CB/BSA 41#1 3.0% CB/BSA 41 PECAM-1
PRIk B TR (P<<0.05); SRt IR LL#L,
BSA #H. 0.5% CB/BSA 41 A1 1.5% CB/BSA 41
COL1A1 PHPERIE B EEIK (P<0.05).

332 ROt R wE 7 pon, KHRA
PECAM-1 (#ff)., OCN (&tft) & COL1A1 (4
) WOElE SRR . 1M PH XS R ZH TT L
BIZE. TZIIBE. &%, 43 %ﬂPf‘ﬁ’éE’Jmﬂs%im
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#4hn, PECAM-1. OCN K COLI1A1 KR HAE 55
FE 2GR s . EEOER G 2)
TR, SXTHRALE, BHEXTIRZA. 0.5% CB/BSA
4. 1.5% CB/BSA #H#1 3.0% CB/BSA % PECAM-
1. OCN PFHHERIZE R EFE (P<0.05); FHPEXHE
41. BSA 4. 0.5% CB/BSA #. 1.5% CB/BSA 1Al
3.0% CB/BSA %1 COL1AI [AtERIL R ZETE (P<
0.05); SFHMEXTRRA LA, BSA 4. 0.5% CB/BSA
4. 1.5% CB/BSA #H#1 3.0% CB/BSA 41 PECAM-1
FH P 22k B E BEE (P<<0.05); BSA 4H. 0.5%
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Fig. 7 Immunofluorescence of PECAM-1, OCN, COL1A1 results of skull tissues of rats in each group (x 200)

#2 BUAAXRMEEL PECAM-1. OCN, COLIAL 3
FKPEMEFE (X+s,n=3)
Table 2 Positive area ratio of PECAM-1, OCN and
COL1A1 immunofluorescence in skull tissues of rats in

each group (X +s,n=3)

2H 5 PECAM-1/% OCN/% COL1A1/%
Pugie 8.10+1.05 6.90+0.90 26.43+4.38
EEéapic] 45.65+3.16" 38.85+1.84* 76.52+4.90%

BSA 8.29+1.43" 11.87+£2.98" 38.63+3.31"
0.5% CB/BSA 17.02+£2.27% 15.54+2.46" 49.25+5.52%
1.5% CB/BSA 25.70+1.96" 2533+2.91% 63.04+5.89"
3.0% CB/BSA 27.69+2.67* 33.27+5.13% 73.3342.82*

XA *P<0.05; HHMHMRALLE: "P<0.05.

#P < 0.05 vs control group; "P < 0.05 vs positive control group.

3.4 CB/BSA JZXBEKERZXT CSBD #2E!IKER fil
B4A4H PECAM-1. VEGFA. COL1AI. WNT3A-
f-catenin F1 OCN EFE FIERIF N

W 8 Frax, SXTHRALERE, PR R 41 A0
3.0% CB/BSA H KR flH HI PECAM-1. VEGFA-
COLIAl. WNT34 mRNA RiEKFREE (P<

0.05), FHMEXIIEZH . 1.5% CB/BSA 41A1 3.0%
CB/BSA 4 KB 4HZR B-catenine OCN mRNA 3£
KK RET S (P<0.05); SFAVEGIEAL HES,
BSA ZHA1 0.5% CB/BSA #lfiiEH4l PECAM-1.
VEGFA. COLIAI. WNT3A. S-catenin. OCN mRNA
Tk KT EE ML (P<0.05), 1.5%CB/BSA 4
PECAM-1. VEGFA. COLIAI. WNT3A. p-catenin
mRNA FRIE7KF I 2 K (P<<0.05), 3.0% CB/BSA
Yl PECAM-1. COLIA] mRNA ik /K52 FAIK
(P<<0.05).
3.5 CB/BSA J3ZEKKERZXT CSBD 1REIKFR AN
B4H4] COL1A1. PECAM-1. B-catenin. WNT3A.
VEGFA #1 OCN & B FRIAHIF N

WK 9 s, St b, BHPEXT IR K R
fillg 41241 PECAM-1 HEHKRBKFEEF R (P<
0.05), FHMEXTHR4 . 1.5% CB/BSA 4A1 3.0%
CB/BSA 41 COL1A1. B-catenin & HRIAK T E#H
FE (P<0.05), BHMEXTHREZIAN 3.0% CB/BSA 41
OCN H AKX RE = (P<0.05), FHMHE
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Fig. 9 Proteins expressions of COL1A1, PECAM-1, B-catenin, WNT3A, VEGFA and OCN in skull tissues of rats in each
group (Xts,n=3)
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Fig. 10 Blood routine and liver and kidney function related indicators of rats in each group (X £ s,n=26)
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Fig. 11 HE staining results of major organs of rats in each group (x 200)
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