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Abstract: Gellan gum is a heterosaccharide composed of rhamnoose, glucuronic acid and glucose. It is a colorless taste-
less odorless powder extracted from aquatic plants in Erodium. It is a biomaterial mainly used in modern tissue engi-
neering. The chondroitin sulfate (CS) has been found to induce slow, sustained relief for osteoarthritis (OA) patients
worldwide. It has been also proven a structurally improved arthritis drug that can relieve, delay or stabilize joint inflam-
mation in many animal experiments and clinical trials, thus providing symptom relief in long-term. In this study, we
investigated the effect of gellan gum scaffolds containing chondroitin for treating osteoarthritis in vitro. The content of
chondroitin hybride in the scaffolds was set to 10, 20 and 30%, and scaffolds was prepared by hydrogel type. SEM was
performed to characterize the scaffolds. The cell adhesion and proliferation rate were confirmed by MTT assay and gene
expression by RT-PCR. In addition, the compressive strength test were perfomed to confirm mechanical strength. Overall
results showed that 20% CS/GG scaffolds was best suitable for adhesion, proliferation rate and gene expression and can
be potentially applied for cartilage regeneration.
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Figure 1. Fabricated CS/GG hydrogels.

o] 4mm¢] stol=24 Jejo] A]S A3 th(Figure
1). 28] Aol oy 2 39 AXE 2A4E 98 Az
| stol=mAl e WA 4471, BE 4x]7F ol —80 °CellA
2407 5 HRAIY F SAAXIE ol 8ste] 29w
g7 delollM A Zst] 214 Fel= A xsi3iTh

URUE FF. 729 S PPl WE CYGG ol
Ao HBEE ZY5] 9Aa) W EYEY7)(TMS-Pro,
Food Technology Corporation, Sterling, USAYE A3} T}
HeEdSA71e A4 ew SAAYE 2mm, 38 £
= 20 mm/sec, 578 2 1 NOZ s3It

SEM & CS/GG slo|=2Ae] thy 9 x|A]A|2] 1
ARNEE 31al7] Slal SEM BEE AN et AXAE
of2 27t~ vt SAE ZE = vl H(Emscope, Model
SC500K, UK)E ol8-so] Wigo 2 Idsigiar, FARIAL &
)73 (Hitachi Co, Model S-2250N, Japan)S- ©]&-ake] =]
FHES AT

HE ME 22| ¥ i A E= 4578 A wEA=
3}o|E E7](Hanil laboratory animal center, Wanju, Korea)®]
ne Aol Basle] FEent B71% A F 3
o] 98 AAsA, B9vE T8 2R 75 AEES A
3 Az F-9T FH3 vhe vk 1AREE-8-<1(PBS, pH 7.4,
Gibco, NY, USA)2.= 3% o]/ Al & &tdth. 22 AL 0.25
wt%2] FEHAle]= A% (Roche, Applied Science, Germany)
N O 24A7F FE QIFFHIOIE (37 °C, 5% COyelM %34
< S3NAE $8l7F R 2AS 70 pme] Y2 w4
2 AE o Y4E25F Dulbecco’s modified eagle
medium(DMEM, Gibco)3} F-12 & il x| &3}l (Ham’s F-
12, Gibco), 10% -EoF&% (FBS, Gibco) ¥ 1% &A41(100
units/mL Y232} 100 pg/mL ~EAErLo]2)2} 200 mM
L-=2FE1(Gibco), 50 pg/mL o}~ 2 R1%4KSigma), 15 mM
HEPES buffer 1 M(Gibco)= &3l mjgFel-& ARg-slo] Al
W Skl 56k 37°C, 5% CO, st vjgs
ATk, wiFH-S 3ol 1H WAl FAct.

MZ BAME 3. A7} 55 CSIGGAA ] 52
SHS 23] S8l MTTE-[4,5-tmEx]ol&-2-9]-2,5-t]
AdHESE S HErlo|E) 242 47 1,4, 7, 14, 21
AR ATt 2 ARl 1.9x10° A2 /slo| =24l 5
L8 ATAZE 9L, A7l AREE SYE v o
Z A vt (n=3). L & MTTE4 (5 mg/mL stock in
PBS, Sigma)S 100 pLA& Y31 4417} FoF SlFu]| oo A
37°C 27102 v ¢ & B Axo] FAHHW 3lo]
E2A4E 24-well platedl] &7 tlH € d FAto] =(DMSO,
Sigma)&-<S 1 mLA o] A7go] ¢d3s] =& wj7kA] &5
Sk = 96-well plateol] 83ll€ &N& 7Hz} 100 uLA F53)
o] Microplate Reader(Thermolex, Molecular Device Co.
USA) 570 nm®] SFE= A2 =453t

L)

Polymer(Korea), Vol. 41, No. 6, 2017



AW

964 Hdd - AZd - e A

mRNA ST SOl v A% CS/GG stol =24
off IFH AZ Mxe] 54 mRNA THAHE ERIsH] 9
3 AFMEE 1, 2 B 35 P & JHA B4E AR
o =M RNAS SZAIA RT-PCR £4S Adatsitt. A
= AIE B 5 7, 14, 219709 CS/GG stol==4o] 1mL
9] Trizol(Invitrogen™ Life Technologies Co., Groningen,
Netherlandsye 7 A 55 &<t Aol ARl = 1.5 mL
EP FHo] ¥y 02mLe] F2FEE(Sigmays IF7MA1%1 th
S AEE)(4 °C, 12,000 rpm, 15%)S 3] mRNAS #2]
39tk #2]¥ mRNATE bio spectrometer(Eppendorf,
Hamburg, Germany)E ©]-8-3l %8st mRNA &S A3t
&, Xenotech Oligo(dT)22-25 E2}o] ™ (Xenotech, Deajeon,
Korea) reverse type, forward types Zt2b 1yl Yol 541,
free water(Invitrogen™ Life Technologies Co., Groningen,
Netherlands)Z #] 2] 3}] authorized thermal cycler(TP600,
Takara Bio Inc., Japan)& 53l ¢cDNAZ At <
AMAIZ1 cDNAE GAPDH, aggrecan, collagen Type 11 %
collagen Type I PCRS 85} th. PCREX F3%E DNA
£ 1%(wh) oA A7195S 3 5, A 2Rl
EtBr(Sigma-Aldrich, St. Louis, USA)S o] A1 2}+3}8}3i 3,
300nm AFA ZA|E AMEE}o] aggrecan, GAPDH,
collagen Type 11 & collagen Type I cDNARRE=S] 8 A=
£ Ikt

[e)

= - —

student’s t-testS A|3FR o™, pgro] 0.05 md 9 =
Aoz Fogt A2 3 tH(*p<0.05, **p<0.01, ***p
<0.001). B35k = Aol FEAdE =ol7] flal 3H ool

AA &Y sATHn=3).
Ay =2

AFLT BY. 717} 0, 10, 20, 30% IR A2 CS/
GG stel=2Ae] 71414 BAS B sl d5Ad=s
AA)EA T}, Figure 28 CS/GGO ¢S 7HS o) Yeht
= 2 Zolt} 20 mm/ming] =2 1 N9 g2 7she]
UFAIZE o, slo|=2Alo] FE7Y] 9| st5-E X|AA
o] A O R Witk 2 A3t CSE HTISHA] B sle]
=g 5 N/mm® o] $E7wrF Ve, 71k 2
FolMe 4= Aiske A4S el ol A
AR A Abolol] CS7 Ao, 71 AT A
A AgEo] 7He 71AA Aol S HIAE AeE A}
FHELS g 771EAS F 5 HHL A3 sl HjolE]
el S =30k

SEM Z+E. Figure 3& CS/GG @S SEMOZ #-33)
ok, #EAF 4] AAA 77t M= TR thge] A7)

AREE g1 4 AN Ty 271+ Image J& F3

oy
A

)
ol

Zan, A)4148 A6s, 20173

&Y
Q‘L
2
o
D
o
N
O
S
2

Peak Load-Hardness(N)
w

0

Figure 2. Compressive strength of CS/GG hydrogels (**p<0.01,
***p<0.001).

(@) Gellan-gum hydrogel (b) 10 wt% CS/Gellan-gum hydrogel

(c) 20 wt% CS/Gellan-gum hydrogel (d) 30 wt% CS/Gellan-gumhyogel
Figure 3. SEM microphotographs of 0, 10, 20 and 30% CS/GG
hydrogels (magnification with x100, scale bar=500 um).
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Figure 4. Cell viability of chondrocytes in 0, 10, 20 and 30% CS/
GG scaffolds was analyzed by MTT assay after 1, 4, 7, 14 and 21
days post-seeding in vitro.
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Figure 5. RT-PCR of aggrecan, collagen Type I, II of the 0, 10, 20
and 30% CS/GG scaffolds was analyzed for 7, 14 and 21 days post-
seeding in vitro. Gene expression profiles of (a) aggrecan; (b)
collagen Type I; (c) collagen Type II (*p<0.05, **p<0.01,
**%p<0.001).
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