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ABSTRACT: OBJECTIVE To study the effect and mechanism of the extract of Clematis chinensis Osbeck(CCO) on the
phenotypic maintenance of rabbit chondrocytes in simulated microgravity culture environment. METHODS Rotary Cell
Culture system(RCC) was used to simulate microgravity environment in vitro, and the extract of CCO was used to interfere with
chondrocyte. The rabbit knee joint cartilage cells were extracted and divided into 4 groups: blank(two dimensions on plate),
CCO(two dimensions on plate, with CCO), microgravity group(cultured in RCC), RCC-CCO(cultured in RCC, with CCO). All
were cultured for 7 d. Morphological changes of chondrocytes were observed. Chondrocyte proliferation was detected by CCK8
and apoptotic rate were detected using flow cytometry. The chondrogenic differentiation related mRNA expression of Collagen
type II, aggrecan, TGF-B, SOX9 and chondrogenic dedifferentiation related mRNA MMP13, collagen type I were detected. The
protein expression of type II collagen, aggrecan, TGF-f and MMP13 were detected by Western blotting. And energy metabolism
was assessed by detecting concentration of intracellular glucose, ATP and lactate. RESULTS Chondrocytes in RCC group and
RCC-CCO group maintained good morphology, while the spindle cells in control group and CCO group increased. Compared
with the Control group, both the microgravity conditions and the CCO could increase the proliferation activity of chondrocytes at
48 h and 72 h, reduce the apoptotic rate of chondrocytes. Then, they could up-regulate the protein and mRNA expression of
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proteoglycan, type II collagen and TGF-f3, decrease MMP13 protein and mRNA expression, up-regulate SOX9 mRNA expression,
decrease type I collagen mRNA expression, and up-regulate glucose, ATP, and lactic acid content in chondrocytes. Combining of
the two was more significant (P<0.01). CONCLUSION The simulated microgravity culture environment and the extract of
CCO can promote the energy metabolism of chondrocytes, maintain the proliferative activity and the phenotype of chondrocytes,

and the combined application of the two can play a synergistic role.

KEYWORDS: Clematis chinensis Osbeck; microgravity; chondrocyte; phenotype maintenance; energy metabolism
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Fig. 3 Effect of microgravity combined with Clematis

chinensis Osbeck on proliferative activity of chondrocytes
Compared with blank group, "P<0.05.
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Fig.5 Effect of microgravity environment combined with extract of Clematis chinensis Osbeck on protein expression of chondrocytes
Compared with the blank group, "P<0.05, 2P<0.01; compared with the Clematis chinensis Osbeck group, ¥P<0.05, ¥P<0.01; compared with the microgravity

group, ¥P<0.05, ©P<0.01.
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Fig. 6 Effect of microgravity environment combined with extract of Clematis chinensis Osbeck on mRNA expression of chondrocytes
Compared with the blank group, VP<0.05, P<0.01; compared with the Clematis chinensis Osbeck group, ¥P<0.05, ¥P<0.01; compared with the
1) 2

microgravity group, ®P<0.01.
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Fig. 7 Effect of microgravity environment combined with extract of Clematis chinensis Osbeck on energy metabolism of chondrocytes
Compared with the blank group, VP<0.05, ?P<0.01; compared with the Clematis chinensis Osbeck group, ¥P<0.01; compared with the microgravity
group, ¥P<0.01.

4 ifig BB A A S —Fh e o At o

THCE e FR M C I ALEY, By 0 g I ST R SRR AT L
PiaXELMEE N OB U TR RN I TR em A . B 1 AR SR WD 21 K3
BB R AN, AR AU A R A SR A T T B R 0 R 0 T R 4 Ok R g
Zatk, RNBRDRIEZHE . 7RIS, M, TERSHE AR N Jo ME LA I A P4 19 2 47 i o
BB IR R AN AL AU R P 2B W AR (MBS ) B0 58 RE O AR BE 2 K 1
TR, RIS A, A iR, (TR S B,
MSPEBR o5 (FEOR ISR IR FURBE)  FR sy b0y | B IR ) %6 2l A
(6 b, e SIS . MMPs S500, 00 g 5 (R g 0 9 B 05 A A 5 2 1) 7 5 T 40 M
AR IBOR 5 R 47 o3 A0 2 B A0 B0 40 i 2 i 2H MR e U8 el WL, R R B
R I T 1 ) DK B ) IR E AT TR S BRI, R

[ B 227 2022 4F 1 H A4S 39 5455 11 Chin J Mod Appl Pharm, 2022 January, Vol.39 No.1 217

[\S]
S
£

|
—
W
S
S

2)3)

w
|
)

—
(%]
&

—_

o

)
|
_|

|

ATP/mmol-(106 cell™)

#2585 /mmol-(10° cell )
FLE/mmol-(10° cell™)

(=]

(=]
|




B 5 SR 1 240 1 D B 4 5 A0CR 40 T R AT R
B, RN EE KR 2y, HeERy b
TR WK, Y RERARKET
MIVERT, VB ARG 58, AR 3 5CT5T BB i
e 100, SR AT 5 R R A B
(1 g LY Refe i O B g Ma g 7, O
S R RANER A 58 SR/ B- H I B R — AN BE I &2 G K
B, o B E A Al A fe
B M 52 OG5 R g 12021

FF I, ARSI AR ) 15 3R B R I
TR R AR AL 2 420 TR B T 4 s 57
TR, WLBCRRL L Sy 1S IR A B R A B X
PRI IR ST 8 A R A e R R . &5 R 8
N, TR J) G SR AR A R R L R HY BE
HeRFE MM Z MY, HEFTRU LS AR E,
VDR I P AR A R AR R LA I FLRERS B
= LHNBRIEES . EHRM . TGF-B. SOX9
Wy TR, IR R . MMP13
GRCEIRIT AR A A F I 0, A R 1
FH AR B 35 00 F B PSR R ) 355 35 sl R A1 42
YRGS . SR HCE A A A . FLIR . ATP
ARSI BT LT AR, RN EY . B )
B S78 R | K= i) RO R TR A Ok
IR A ATP B4 il S53LRROKF, —H A
MIRCR TN B 3, 58 A 2 A Gt
SR S X5 R UL R AL R EUY AR
1R 5% R GERE SR DR 20 E 1) R A
PR AN & A P PR, BB AA
PRFIMERT, 3K AT AR R ORI RS L 2
T 2B 0 i 2 R0 ) RN 22—

i b, BRI IR EAEE L R R AN Y
BIREUE AN [A] B8 B A0 48 v i A B A B B v 4
FRRCE AR TR, S S R A0 B R AN 4 e
A IR AT AR, R R R A Y R A
WA, ZHBAN A BEWDRIESER, X
Pl 75 07 SRl e — AR s 2 2 TR B
P R AR SN B RN T A0 & A IR AT ek
AR AR 2 R B AR A W R )
I BRI T — Bl 47 0 SR

REFERENCES

[1] CHEN D, SHEN J, ZHAO W W, et al. Osteoarthritis: Toward
a comprehensive understanding of pathological mechanism[J].
Bone Res, 2017(5): 16044. Doi: 10.1038/boneres.2016.44.

18- Chin J Mod Appl Pharm, 2022 January, Vol.39 No.1

[2]

(3]

(4]

(3]

(el

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ASADI N, ALIZADEH E, SALEHI R, et al. Nanocomposite
hydrogels for cartilage tissue engineering: A review[J]. Artif
Cells Nanomed Biotechnol, 2018, 46(3): 465-471.

CHEN W S, SHENG P Y, HUANG Z Y, et al
MicroRNA-381
inhibiting histone deacetylase 4 expression[J]. Int J Mol Sci,
2016, 17(9): 1377.

MA Y, ZHANG Y S, CHEN J F, et al. Effect of Weilingxian
on proliferation of rabbit knee articular chondrocytes cultured

regulates chondrocyte hypertrophy by

in vitro and mRNA expression of transforming growth
factor-beta 1[J]. J Clin Rehabil Tiss Eng Res( E £ 21 T F20f
TS IRKERE), 2010, 14(11): 1901-1906.

LEONG W, WANG D A. Cell-laden polymeric microspheres
for biomedical applications[J]. Trends Biotechnol, 2015,
33(11): 653-666.

YU B, YU D, CAO L, et al. Simulated microgravity using a
rotary cell culture system promotes chondrogenesis of human
adipose-derived mesenchymal stem cells via the p38 MAPK
pathway[J]. Biochem Biophys Res Commun, 2011, 414(2):
412-418.

ROSENZWEIG D H, CHICATUN F, NAZHAT S N, et al.
Cartilaginous constructs using primary chondrocytes from
continuous expansion culture seeded in dense collagen gels[J].
Acta Biomater, 2013, 9(12): 9360-9369.

YIN F, CAI J F, ZEN W, et al. Cartilage regeneration of
adipose-derived stem cells in the TGF-B1-immobilized PLGA-
gelatin scaffold[J]. Stem Cell Rev Rep, 2015, 11(3): 453-459.
TANG Q, HAO L, PENG Y, et al. RNAI silencing of IL-1B
and TNF-o in the treatment of post-traumatic arthritis in
rabbits[J]. Chem Biol Drug Des, 2015, 86(6): 1466-1470.
WILUSZ R E, SANCHEZ-ADAMS J, GUILAK F. The
structure and function of the pericellular matrix of articular
cartilage[J]. Matrix Biol, 2014(39): 25-32.

CORREA D, LIETMAN S A. Articular cartilage repair:
Current needs, methods and research directions[J]. Semin Cell
Dev Biol, 2017(62): 67-77.

HELMARK I C, MIKKELSEN U R, BORGLUM 1, et al.
Exercise increases interleukin-10 levels both intraarticularly
and peri-synovially in patients with knee osteoarthritis: A
randomized controlled trial[J]. Arthritis Res Ther, 2010, 12(4):
R126.

MUSUMECI G, LORETO C, LEONARDI R, et al. The
effects of physical activity on apoptosis and lubricin
expression in articular cartilage in rats with glucocorticoid-
induced osteoporosis[J]. J Bone Miner Metab, 2013, 31(3):
274-284.

MUSUMECI G, CASTROGIOVANNI P, TROVATO F M, et
al. Physical activity ameliorates cartilage degeneration in a rat
model of aging: A study on lubricin expression[J]. Scand J
Med Sci Sports, 2015, 25(2): e222-¢230. Doi: 10.1111/
sms.12290.

ETHIRAJ P, LINK J R, SINKWAY J M, et al. Microgravity
modulation of syncytin-A expression enhance osteoclast
formation[J]. J Cell Biochem, 2018, 119(7): 5696-5703.

WU X, LI S H, LOU L M, et al. The effect of the microgravity
rotating culture system on the chondrogenic differentiation of
bone marrow mesenchymal stem cells[J]. Mol Biotechnol,
2013, 54(2): 331-336.

LEI X H, DENG Z L, ZHANG H S, et al. Rotary suspension
culture enhances mesendoderm differentiation of embryonic

rPE SR 2527 2022 4F 1 4 39 55 1



[18]

[19]

[20]

stem cells through modulation of wnt/B-catenin pathway[J].
Stem Cell Rev Rep, 2014, 10(4): 526-538.

WU X, CAI Z D, LOU L M, et al. The effects of inhibiting
hedgehog signaling pathways by using specific antagonist
cyclopamine on the chondrogenic differentiation of
mesenchymal stem cells[J]. Int J Mol Sci, 2013, 14(3):
5966-59717.

JRIRE, B, R, S BRI SRR ST R AR
YIRerszml]. R EEEEZY, 2011, 22(10): 2454-2456.

MA Y, CHEN J F, ZHANG Y S, et al. Repair of rabbit knee

[21]

articular cartilage defect by the injectable chitosan/beta-
glycerophosphate gel encapsulating allograft chondrocytes and
the intervention of Weilingxian[J]. J Clin Rehabil Tiss Eng
Res("1 A TR 5 REEE), 2010, 14(16): 2864-869.
PANY L, MAY, GUOY, et al. Effects of Clematis chinensis
Osbeck mediated by low-intensity pulsed ultrasound on
transforming growth factor-f/Smad signaling in rabbit articular
chondrocytes[J]. ] Med Ultrason, 2019, 46(2): 177-186.
Wi B 2021-03-17
(R3CTE4h - 253N

L g P g g g P S S S S S

AH| 2021 FEFHBHEREEREG R

AF) 2021 FHHIF AT EHE R 218 AL IF A )W R Fath AL F A4 E XA E A FAER
HA R R SRS B T B A AL F A, SR B EREL, RIEFRE T KA E. R
AR FRET KAEH . ik, AR TR R

K 2 R F ¥ & KEXE KAE Kl K B KEEF KEa
M HROKIE REdw AEE4E 2k BHE EkE e Z4be
FTRX ¥ F EHE MM F ¥ shA B B 4F A ek
HALE HEEF Swe BIEa TE FEFE AW FWME Frd
*HFOH R OH WM OB O ATHE M Z WE BEE ¥4
ok Rk o ® A W Ok HMEE ok ERF OE¥m % &
HFelF  FEAA 2RAE OB F OB 2 OFAAE F K FRx F X
Fy  Fak FHEKR T FXh F W FHR Faww RO
Zepde  FIR X F o R xAE‘E ox O OK mEE OE & Sam
FuelR BE4  FX4E K o M SR LRE AR £33
W= 8 #% HBEEF O F A EKFA  FEWZ A¥%T  FRAKR R
s R 2 Betd ek wRHEY A R K F LXK O F =2
Fip M M REAHF  RivE IMEA R #miE O EFA 0 an®
EOE MR ITkE O ITEM O o EaF O E4¥ IR LB
M EEE O EH¥Y ERMA O OEHM EFR X ¥ IR IEXR
% MM FEHE O F2 R 2 OR? EEHE EHAEA Xk @ #
W It s It FAEME FE& & L & M hEik FAMR
HFRYE R = O R B K B % BEER miFE B A BR4E
WiEE B R kT BEsR FEFE O BRERF ERE OB F R
HEL RSP & R RAF 8§ A Eek K O ok W KE4H
ki kEkR RER kI¥ KAKA kmd RKEE KAELE Kk OE
kM kBT O REBF O kEHE FANL O REFE R RER AR#BE
RYgR  RFR ARKE  F R FRHE AHFA FEes HKIH AR
Rz B #% A KR AME A Kk K & KEEH K B KbLL
AEHE  RKAEE
I TRAANIARE; PR ALERBRFEFRMBICFER; P BUAMIFEAKRE.
o E BRI 2G5 2022 4F 1 H A 39 B4 1 ) Chin J Mod Appl Pharm, 2022 January, Vol.39 No.1 .19



