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Effects of Dezocine on the Proliferation and Differentiation of Osteoblasts MC3T3-E1 and the
Wnt/B-Catenin Signal Pathway*

SONG Linlin', SUN Na', WANG Zhensheng', WEI Xinyun®( 1. Dept. of Anesthesiology, Hengshui
Second People’ s Hospital, Hebei Hengshui 053000, China; 2. Dept. of Orthopaedics, Hengshui
Second People’ s Hospital, Hebei Hengshui 053000, China)

ABSTRACT OBJECTIVE: To probe into the effects of dezocine on the proliferation and differentiation of osteoblasts
MC3T3-E1 and the Wnt/B-catenin signaling pathway. METHODS: MC3T3-E1 cells were treated with dezocine at
concentrations of 0, 5, 10, 20, 40 and 80 pg/mL for 48 hours, cell counting kit-8 (CCK-8) was used to detect the
cell survival rate and calculate the half inhibitory concentration (ICs,). MC3T3-El cells were divided into control
group, dezocine low concentration group (10 pg/mL) , dezocine medium concentration group (20 pwg/mL) , dezocine
high concentration group (40 wg/mL) and dezocine high concentration+ lithium chloride (LiCl) group (40 pg/mL+
20 pmol/L) , the CCK-8 was used to detect cell survival rate; alkaline phosphatase ( ALP) detection kit was used to
detect the ALP activity; the alizarin red staining was used to detect cellular calcified nodules; the Western blot was
used to detect the expression levels of osteogenic differentiation related protein [ Runt-related transcription factor 2
(RUNX2), osteopontin ( OPN ), osteocalcin ( OCN) ] and Wnt/B-catenin pathway related proteins ( Wnt3a,
B-catenin) in the cells. RESULTS: The ICy, of MC3T3-E1 cells to dezocine was about 20 pg/mL; compared with the
control group, the cell survival rate, ALP activity, number of calcified nodules, expression levels of RUNX2, OPN,
OCN, Wnt3a and [B-catenin protein in dezocine low, medium and high concentration groups were decreased
successively, with statistically significant difference ( P<0.05) ; compared with dizocine high concentration group, the
cell survival rate, ALP activity, number of calcified nodules, the expression levels of RUNX2, OPN, OCN, Wnt3a
and B-catenin protein in dezocine high concentration+LiCl group were significantly higher, with statistically significant
difference ( P <0.05). CONCLUSIONS: Dezocine can inhibit the proliferation and differentiation of osteoblasts
MC3T3-E1 by inhibiting the Wnt/3-catenin signaling pathway.
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£1 AEREMEEI MC3T3-E1 HREFERMN
M (xxs,% ,n=6)
Tab 1 Effects of different concentrations of dezocine on the
survival rate of MC3T3-El1 cells (X+s,%, n=6)

g AR

0 pg/ml k4 100. 000. 00

5 pg/ml b4l 90. 0746, 12°
10 pg/mL M 41 72. 61805
20 pg/mlL k¥4 50. 4125, 94°
40 pg/mlL k¥4 31,094, 074
80 pe/mL H{EF4 18.47+3. 83

.50 pe/ml 05 41 LB, °P<0.05; 5 5 pg/mL 4% 4 I8, PP <0.05; 5
10 pe/mL HFEFALIEEE, P<0. 0555 20 pe/mL b {541 1EEE, 9P<0.05; 5 40 pe/mL ik
FHLLE, *P<0.05

Note:vs. 0 pg/mL dezocine group, “P<0.05; vs. 5 pg/mL dezocine group, bP<0.05; us.
10 pg/mL dezocine group, “P<0.05; vs. 20 pg/mL dezocine group, *P<0.05; vs. 40 pg/mL

dezocine group, °P<0. 05
3.2 FHH MC3T3-E1 M EELE
55 HRZH LA, i SR v B v e 2 40 B A 0 R AR IR
MG, 2 B it L (P<0.05) ; 54k m vk 4L 1t
B AL SR E + LiCL IR AEE BT ZE RA SR E
X (P<0.05), %2,
F2 FHLHMC3T3-E1 HEEEELE (x+5,%,n=6)

Tab 2 Comparison of survival rates among five groups of
MC3T3-E1 cells (x+s,%, n=6)

#1 AR
X IR 100. 00£0. 00
HofE AR AL 72.35£7.92°
ek A 50.28+5. 69
e E R AL 31. 144,21
e ERIE +LiCl 41 86. 37+8.05¢
Y SRR, “P<0. 05, 5005 RV BE 4L IL 88, "P<0. 05, 5 M vpife i 44 1

B,°P<0.05; Sk Rk EEAL AL, 'P<0. 05

Note:vs. control group, “P<0.05; us. dezocine low concentration group, "P<0.05; us.
dezocine medium concentration group, °P<0.05; vs. dezocine high concentration group, “P<0. 05
3.3 FZH MC3T3-E1 40k ALP i&{ELb %

50 BRZH U, AR AR v B VR BE 2 AN ALP 15 AR
KFEAR, 22 RGeS (P<0. 05) , ALP Yefa 283 ; 5 ik
R L A, M vk B+ LiC) L0 ALP TR PE TR, 25
SAGFE L (P<0.05) ,ALP Je @25 RARR ULE 1,36 3,
%* 3 FH MC3T3-E1 488 ALP i& 1% Lb % (x25, U/ gprot,n=6)

Tab 3 Comparison of ALP activity among five groups of
MC3T3-E1 cells (x+s,U/gprot, n=6)

45 ALP i1k
X IR 10.76+2. 35
IR AL 8.33+1. 74
bk e 6.05£1. 13
e E R AL 3.97:0. 76
A R +LiCL 4 9.01£1.83¢
U SRR AR, "P<0. 05, SH0E VR B 4L HLEE, PP <0. 05, 5 i e 44 1

B,°P<0.05; Sk Rk EEAL 4, 'P<0. 05
Note:vs. control group, “P<0.05; us. dezocine low concentration group, "P<0.05; vs.
dezocine medium concentration group, “P<0.05; us. dezocine high concentration group, “P<0. 05
3.4 FHMC3T3-E1 AMSHET LR
00t R ZH A, b A AU | b s e L 20 A 45 1
FMRUCREAR , 2253 39 A et 22 B L (P<0.05) A5 L4515 e
AR 5 5 M e R PR A LU, e v R + LiCL 2 240 A
AR TR, 22 5 A et 22 8 L (P<0.05) , A5 1251y

PEERBTZS I 5087 2022 £E45 22 5 8 1]

D E
AL XF R 5 B. MR SR IRVR BEAL ; C. ffe 37 Pk BEAL s D. st fle
R B R v + LiCL 4L

A. control group; B. dezocine low concentration group; C. dezocine

medium concentration group; D. dezocine high concentration
group; E. dezocine high concentration+LiCl group

Bl 1 FZH MC3T3-E1 48f ALP & 1% (ALP &, x200)

Fig 1 ALP activity of five groups of MC3T3-E1
cells ( ALP staining, x200)

AR, IR 2 % 4,

A XHIRZE B, M FRU R 4L 5 €. /e e TP R AL, D. e v
WA E. M= e B+ LiCl 41

A. control group; B. dezocine low concentration group; C. dezocine

medium concentration group; D. dezocine high concentration
group; E. dezocine high concentration+LiCl group
B2 FZ MC3T3-E1 fRESL 451 bh B (RS2, x200)
Fig 2 Comparison of calcified nodules among five groups of
MC3T3-E1 cells ( alizarin red staining, %x200)

*®4 FHHMCIT3-E1 ARSHETEHE LR (x5, ,n=6)
Tab 4 Comparison of the numbers of calcified nodules
among five groups of MC3T3-El1 cells (x+s,counts, n=6)

45 B TRE A
X ERAL 25.5613. 12
IR A 21.73£2.32°
e iR AL 18.06+1. 98"
Hffe S E R AL 13.36£1. 57
e R +LICL 4 23.25+2. 03¢
Y SRR ILAR, *P<0. 05, 5005 - IRVE 4L IL L, "P<0. 05, 5 M 3 vprife i 44 1

B, “P<0.05; S VK EALILAE, “P<0. 05
Note: vs. control group, *P<0.035; vs. dezocine low concentration group, "P<0.05; us.

dezocine medium concentration group, “P<0.05; vs. dezocine high concentration group, P<0. 05
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YIRS L (P<0. 05) ;5 Hufk o = vk B 4 b g, Mo e
E R+ LiCL 440 8 RUNX2 . OPN _OCN . Wnt3a 3-catenin
BEHRBAKETE, ZRYA 5T E L (P<0.05) , LK 3,
*5,
4 i

HoAPE S R R B SZ AR B -HE R, T B Y I R 41 ) 2
PR, B RAFAHTAE VB AN IR T S T R
PrPARPRHZ  AIFTREER R, ok T B T
FRE 22 A 3 A SRR K BB o R I IR A T AR SR
fdfi 1 5~ 80 pg/ml AU AL TE MC3T3-E1 41148 h )5 , 2%
TR B M S W BE Y T i, MC3T3-E 1 20 i A7 1 555 T f
I, R BA HbAA =% MC3T3-E1 4UAf A 3478 HA MdIVEH . it

RUNX? D s G <
OPN s e e o —
OCN - — m—— ——
Wint3n D e— ———
B-catenin D S —
Practin - T G -G G
A B C D E
AL SRR B. MR SE VR BE AL 5 C. Ml TPk BEAL s D. bl =

R B HbE T R + LiC] £
A. control group; B. dezocine low concentration group; C. dezocine
medium concentration group; D. dezocine high concentration
group; E. dezocine high concentration+LiCl group
B3 FHH MC3T3-E1 48 RUNX2,OPN,OCN, Wnt3a 70
B-catenin & B E[l;T5
Fig 3 Western blot diagram of RUNX2, OPN, OCN,
Wnt3a and -catenin of five groups of MC3T3-E1 cells

*R5 FZH MC3T3-E1 88 RUNX2,OPN,OCN,Wnt3a F1 B-catenin & AR ixKFELLE (x+s,n=6)
Tab 5 Comparison of expression levels of RUNX2, OPN, OCN, Wnt3a and (-catenin protein among five groups of
MC3T3-E1 cells (x5, n=6)

4 RUNX2/B-actin OPN/B-actin OCN/B-actin Wnit3a/B-actin B-catenin/B-actin
R 1.25:0. 14 1.130. 12 1.37:0. 16 1.0520. 11 1.21£0. 14
o E AR AL 1.09:0. 12° 0.96x0. 08* 1.120. 11 0. 78+0. 08" 0. 98+0. 09°
kAl 0.910. 08 0.73£0.06™ 0.820. 07" 0.49+0. 06 0.760. 08
iRk Al 0. 65£0. 06™° 0.41£0. 05" 0.53£0. 06™ 0.22:0. 04 0.410. 05
ol E R +LiC) 4 1.030. 11¢ 0.98:0. 124 1.21£0. 14¢ 0.91:0. 09 1.05£0. 11¢

VE L SN IRALICEL, "P<0. 05 ; SHE VAR BELE LB, PP<0. 05 ; SHUE S ik FEAL O , “P<0. 053 Stk v BE 4L H 8¢, P<00. 05

Note;vs. control group, “P<0.05; vs. dezocine low concentration group, bp<g. 05; vs. dezocine medium concentration group, “P<0.03; vs. dezocine high concentration group, p<0.05

A A IC, 2928 20 ng/mL, K B & £ 10,20 FI
40 pg/mL VBN SR EESEIR R B , DR 5T 45 S0 o, A4 = 3 o 4
T 8 2 P S B/ W I B G -3 3 S I R 45 R 4 i
HOGE TR R EORERE AR ARBFIEAE ] 10,20 140 pg/mL
F A A0 38 MC3T3-E1 200, 35 5% 48 h )& , 4 MLAF T S B00
TR IREAR, B 2 BRI . ALP S B 4 M 23 Ak 50 1 b
I RUNX2 BERS 5 S 0B 40 i 4346 ; OPN L OCN A %,
=] R = AR T A S R 1= TR Y (e 9 = 1 o)
SMEBIER R B AR R R 10,20 140 pg/mL
B E AL B MC3T3-E1 40405 , 40 ALP 36k 451b 451y
$H ,RUNX2 0PN Fl OCN & [ 35 7K -5 FRAL RAIR , 20k
BEMOm M, B ALP Yt FEB ALt T e (AR, DL R g SR,
HoAfe = AT MC3T3-E1 458 5504k , (H AR AL 4 A

NE=S
EE,

Wnt {5538 BEAE B A OGP0 19 & T A EEAE A, Wnt3a
3G 46 B-catenin £ ik, Wnt/B-catenin 15 5 18 # o] L1 i i
RUNX2 3 52 7 B #4987 22 300 BF 9 4% 2R o,
Wnt/ B-catenin {55 38 BTE 80 H 20 I A 38 58 S5 8 Wi A8 v &
FEEEAERTSY ) MR A R R, EUE Wt {5554 S i, vl
PRt B AN 5 4346 T Wit/ B-catenin {7 53
DT A 5 R R A 3 5 A AR SR A R R A 10,
20 F1 40 wg/mL Y Hb 4 == 4b $ MC3T3-E1 40 il J5, 4N fg
Wnt3a ,B-catenin 5 3R IK K T B X B4 R AR, HL 5% e J32 4R st
PRI AT RESI ] Wit/ B-catenin f5 5l i, 534k, A
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