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Effect of different decellularizing methods on cell-secreted extracellular matrix in vitro
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Abstract

BACKGROUND: Compared with single or composite biomolecular materials, decellulazied matrices are more
biomimetic to natural ectocytic surroundings. So cell-secreted extracellular matrix is paid more and more attention
in the field of tissue engineering, and the composition of these matrices are influenced by decellulezired
preparation methods more or less. But there are few studies about the biological effect of different decellulazried
methods on the extracellular matrix.

OBJECTIVE: To investigate the composition of cell-secreted extracellular matrices in vitro by different
decellularizing methods and their effects as surface modification on cytobiological reaction.

METHODS: After the treatment of different decellularizing methods (freeze/thaw cycles, trypsin, weak alkal,
detergents), the extracellular matrix was obtained and grouped into four kinds. The biological composition of the
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extracellular matrix was determined by ELISA assay. Then osteoblasts were seeded onto the four kinds of University, Anhui 230061, Hefei
extracellular matrix surfaces. Cells cultured normally served as controls. The effect of extracellular matrix Province, China

coatings on cell growth and differentiation were determined by MTT test and alkaline phosphatase activity test.

RESULTS AND CONCLUSION: The residual components were the most in the freeze-thaw group, followed by Accepted: 2014-06-16
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the detergent and weak alkal groups, and the least in the trypsin group. Compared with the control group, the
absorbance value of cells were lower in the freeze-thaw and detergent groups at days 3, 5, 7 after inoculation (both P <
0.05); the alkaline phosphatase activity was lower in the trypsin group at days 5, 7 after inoculation (P < 0.05), in the
weak alkal group at 7 days after inoculation (P < 0.05), and in the detergent group at days 3, 5, 7 after inoculation (P <
0.05). Therefore, we can harvest more extracellular matrices by the freeze-thaw method, and the extracellular matrix
coating synthesized by the freeze-thaw method is more helpful for cell growth than others.

Subject headings: osteoblasts; extracellular matrix
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1 #EIFIAE  Materials and methods
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Bk 2o B R ML B 4 4R L4, F Hankifiig ve3vk, BY ik
1 mmP NS, 10.25%08 5K (BE(E37 °C 4415 Rl
1620 min; bW A S RS WS R IR . B S R
125 mLI B IR, BHEL B IR AL AR > #15% COL M
BRI E N, R SR O I S AR R A
H20% /N I35 (¥ w5 FE DMEMS: 37 W 5 4k 4815 5%, 3 dJs
Weill, 7-10 dJ5FR40 MRl A B 2 G FEARARRR 7R . U3
R0 I DMEME: F7380K5 1 B 40 ik J3 R 2 1x10° L,
B mL/ALEE R 5 2 24500 P, B3R =R EHE QK
W, .

RSP BT Z ETRY 7 A #E: OURREAL: B3 Fid ik
BN, W R R A B SRR P )RR SR 0.01 mol/L
PBSIEVE3 )G, R PHERL3IK, PBSIEGE3K, & H.
@A H BB b B A0 B, B 0 R A BB AR
FRE IR, 0.01 mol/L PBSTEE3YK 5, AFLIIA300 L
JBERE20 min, JIABSFREETORT, W SR, PBSIEWE3
W, #H . @XTGHIELL: B L s an i, WKl
BCHE A0 35 R P 5577 0.01 mol/L PBSEME3 KA,
#4500 pL 0.1% TritonX-100, 4 “Cif#, PBSEEL
3, #HH. @Il BSH R A, W K
JRCE AR IR B SR, 0.01 mol/L PBSIESE3 X
FFFLIIAS500 uL 20 mmol/L&E K, 4 Cidrk, PBSELMES
W, #%H.

ELISA#RESPEFTRE 7 AL MIANIE R A B3 L, W
HRE IR, PBSIEYEIR, BEALIMA1 500 I Y fig 5t
(collagen type 1) #1500 L, 4 Citwi. FFLHEWR,
PBSIEpE37k, £EfLINAT 1 500 " #i7E37 CHFHE1 h. 7
LN, PBSIEDEIIR, MABHEERELHITAB 500 pL, =
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Table 1 The absorbance values of type | collagen and actin on

extracellular matrix surfaces detected by ELISA assay  (xts, n=3)
i I AR5 Wzl

JBER 2 0.356+0.034 0339+0.039

Rl 1.223+0.085 1.576+0.126

FygHEAL 1.097+0.067 0.945+0.090

S9mEAL 0.707+0.064 0.725+0.070

®2 FREFEHEENERFREAMIEEN MTT BLEE

Table 2 MTT test about cell growth on extracellular matrix

coatings prepared by different methods (xts, n=3)
A ENIPN B3R BER ENAPN

o R AL 0.695+0.028 0.949+0.035  0.980+0.031 1.137+0.062
JE 24 0.652+0.030 0.930£0.013  1.117+0.011 1.132+0.043

HRRLEAL 0.664+0.016 1.161+0.051"  1.358+0.023% 1.654+0.055%
S9HVLA 0.662+0.024 0.892+0.037  1.081+0.061  1.101+0.015
XKy57k41 0.615£0.050 0.657+0.061*  0.772+0.052° 0.751+0.032°

ik OXT TRRE, HREEAEE, E3GHNEAL. SSikdlR, Wik
Higb. @A FMBIEN, S5HAML: RalvEdR 2, Zv5 R, $9mikdl
WL, JPRMREA D

%3 FREFEH&EINERF AR EREEE 1S
Table 3 Alkaline phosphatase activity on extracellular matrix

coatings prepared by different methods (xts, n=3, A)
4153 ERIPN FIR E PN ENAPN

X 4L 0.348+0.021 0.459+0.027  0.526+0.014  0.427+0.015
WEfgk4l  0.398+0.011  0.480+0.030  0.4960.005"  0.374+0.009°
R4 0.338+0.016 0.416+0.076  0.470+0.042  0.403+0.025
SmIE A 0.338+0.009 0.501+0.015  0.503+0.005  0.368+0.022°

Xy57k4L 0.310£0.016  0.284+0.033°  0.422+0.026°  0.402+0.021°

F: G, *P<0.05.

2010 min, FILNEE, ZEMKIEVE3R, BEARX
450 nm3 K E Ot BE AR

AR BUEK R 3% E 41, FIDMEM
B IRV A P P 45l 5% 107 LY, LL500 pL/ALaRh T4
21 AL TR 2 1 24 F LB (4 R 4L)

EENEIBHR:

T 1B E [ . RS, 3, 5, TR, N%
A 3FL AP IS FR W30 pl, B —Bhoe LI, B
i R TS DA R A 0 52 MR O FE A

MTT#W: fE#F)EH1, 3, 5, TR, MAFLHSES
fL, PBSIEWE3K, HALINAS00 pLiEFEi M50 yb MTT
JEH, dhsEigRA h, R IR, BFFLINANS00 LI,
he4#5520 min, %3 min, FFLEH150 pLiniA96FL
B, FHBEFRAX LA490 nmid Kl me  FEE

FITSE N RHISPSS 20.03H 74514047, 241kt
BRI 2200 W1, WL BRIt R

2 %R Results

2.1 ELISA®RIRIN T s Ji 22T iior, 443
M e TR, actinf &2 H BEER . OXT
I B R, VRhik 4 & £ (1.22320.085), Zi5Hlvkd
(1.097+0.067). 55472 41(0.707+0.064) /% 2, A
(0.356+0.034)i5: /. @XF TWBhEE A, 45 FARRL: Rk
Y% (1.576+0.126), :¥5711%:41(0.945+£0.090). F5hki%:
41(0.725+0.070)/k.2 , JHERHE41(0339+0.039)H% . {HP
PILLR I, VR T SR S s ik al b o2 5
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Hik: SARALHE, °P<0.05.

T EH R (')

2.2 MTTHmaafpigsas  J5 2200 Bow, M3, 5, 7
RAYLYN MR 5 7 54T B ME R o VRV E L PP AR 3, 5,
TR B 6 BEEL Y i T X BRAL(P < 0.05); Kig7lik
YB3, 5, 7RI MR T X AP <
0.05), hL.gk2.

2.3 BRMFFEAEEE AW T ESN RN, BEME 1, 3,
SR 4 A5 S5 201 1) 40 B 1k ol PR TS 2 e B R
X, EETRAMLA NI i 20100 40 Pl 9 P gty 2 2 G d 2%
PER . BEEEIRAEES, 7R AAN M b M BRI % MR T 0
HRAL(P < 0.05); 590072411 55 7 K 1) 40 Bt 1 1ol PR g v 7
K TXTHRAL(P < 0.05); V5 ANE4IEE3, 5, 7TRAI4N b
PEWE PRI MR T R 41(P < 0.05), .3@3.

3 11i€ Discussion
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5, KRS T HAYEE, FEAR TREPET
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JI5E 240 L 35 5 A I AE 20 1 2904 AR AT, A Ik
foe 20 2R R i ) Uy ik R R A A B A e s TR v . RS
20T I AL B B . I . BB SRS
VB g H S AL 2R AR R S B kR, R T RAF N
FHET 5. 0B B AR gl i ™= A 10 08 8 TE M Ah 3 e,  BE T LA
P R RE N AR R T U A R A A A R S5 453 10 A N A
B WD RSO R R ) S — Rt . AN A A
2B O A 3 5 98 e P 1) [R) I A KR AR B L AR iR
P, 755 B A KA H 2w G . AR 2N 1 B 41
W R RE A R g AN = b B S L AR 15 7 N
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