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Tissue engineering of comeal stroma with adipose derived stem cells

BA O Hurjing', ZOU Jun'*, YIN Shuo*, CUI Lei’
(' Department of Op hthalmology, Shanghai Sixth People’s Hospital, Shanghai Jiaotong
University, Shanghai 200233, China; ZShanghai Tissue Engineering Research
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[ Abstractl Objective To explore the feasibility of using autologous rabbit adipose derived stem cells
(rASCs) for corneal stromal defect repairing with biodegradable polylactic-co-glycolic acid (PLGA) as
scaffold. Methods ASCs isolated from rabbit lipoaspirate were cultured to passage 4 and seeded on
PLGA to fabricate celFPLGA constructs. Scanning electron microscope was used to observe the
adhesion and proliferation of cells on scaffold. After 1 week of cultivation inwvitro, the construct was
implanted into rabbit corneal stroma. The tissue engineered cornea was observed and harvested for
histological evaluation and transmission electron microscopy (TEM) examination at 12 weeks and 24
weeks after transplantation. The rabbits implanted with PLGA scaffold alone without cells were served
as control. Resuts rASCs attached firmly and grew well on the scaffold in vitro. The PLGA material
was degraded and the cornea was nearly transparent at 12 weeks after transplantation invivo. Histological
strudure of tissue engineered cornea was relatively similar to that of normal cornea at 24 weeks after
surgery. The diameter of collagen fibrils observed by transmission electron microscopy showed no significant
difference with that of normal stroma.  Conclusions A utologous rabbit adipose derived stem cells
(rASCs) could be seed cells for constructing tissue engineered corneal stroma.

[ Key words] adipose derived stem cells;  tissue engineering;  cornea; stroma;  polylactic co glycolic
acid; rabbit

(1

, , 90%,

[2]

(08ZR 1411400)

“Corresponding author [ mail: zoujun70@ 126. com



632

( ) 2010 11 ,37(6)

(adipose derived stem cells,

ASCs) )
, [3-7] ,
, PLGA (rASCs
PLGA) ,
3 24,
1.5~ 2. 5kg,
2, 12 : 1
rASCs PLGA ; :
PLGA , < 0.5,
, > 0.5,
CO2 (
Forma ); ( Corning ); 50 mL
( Falcon ); (
Biofuge ) ( Olympus
); (Philips Quanta 200 FEI) ;
(H2500, Hitachi ); DMEM (
Gibico )3 FBS( JRH )3
I~ 300 g/ mL (
); 50 mg/ mL NaCl(
) 100 1U/
mL( ); 1 ( Sigma
):PLGA( )
(rASGy)
12, , 1.5~ 2.5 kg (30
mg/ kg) , , PBS
, 0.1% 1 37 C 45
min, 2 000 r/ min 10 min .
10% FBS DMEM ,
37 C CO2 5% 100%
, 48 h , 3
80% ~ 90% )
PBS , 0. 25% 1.0mL,37 C
3 min,
, , 1,500 r/ min 5 min,

10% EBS DMEM
4
PLGA , 0. 05
g/ mL PLGA , 9. 1(NaCl: PLGA)
NaCl s NaCl s
, 48 h,
NaCl, 48 h,
40 C 24 h ,
, 37 C 24 h,
7 mm
- 4 rASCs
0. 25% + 0. 02% EDTA 50
mL , 1500 r/min 5 min, , 10%
FBS DMEM : 1x 10"/ mL
PLGA ,
4 h 10% FBS DMEM ASCs
PLGA
7 -PLGA , PBS , 2. 5%
24 h,0% 70% 80% 90% 100%
, , CO2 s
(30 mg/ kg)
8 mm 1/3
, 7 mm 1/3
s 7 mm rASCsPLGA
, 10-0
2
) 3.,
, 6
PLGA , 6
1~ 7 2 1
3 6
3 6
, 4%
24 h, , ,
; - (HE)
6
2.5% 24 h 1% 1h

(EPON)



633

(
, 300
) 300
300
SPSS 11.5
x T
¢ , P< 0.05
rASCs
, , 3~ 4h ,48 h

1~ 600,

s s 5~ 6 90% N
( 1A),
, ,3~ 4
rASCs  PLGA s
, 1
() 3 ,
( 1E) 7 ;
1F) PLGA ,

1 rASG, PLGA
Fig1 Morphology of rASCs, PLGA and SEM view of rASCs PLGA complex
A: Fibroblast like uniform shape of rASCs at passage 4 ( X 100); B: Gross view of PLGA scaffold with 7 mm in diameter;
C: Scanning electronic micrograph (SEM) of PLGA material ( X 500); D- F: The SEM view of rASCs on PLGA scaffold at 1, 3, 7
days after seeding ( % 500) .
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Fig 2 Gross view of rabbit comea at 0, 12 and 24 weeks post implantation
0 week: Whitish opaque disk of grafts within the cornea; 12 weeks: PLGA material was mostly degraded and the cornea
became nearly transparent in rASCs+ PLGA group while partial material retained in PLGA alone group; 24 weeks: T he cornea of

both groups became transparent.

3 12 24 ( )
Fig 3 Histological evaluation of the engineered comeal stroma at 12 and 24 weeks after transplantation
A1, A2: Engineered cornea in rASCs+ PLGA group at 12 ( A1) and 24 weeks (A2) after transplantation; B1, B2: Engineered

cornea in PLGA group at 12 (B1) and 24 weeks (B2) after transplantation. Arrows show operation area.
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Fig 4 TEM evaluation of diameter of collagen fibrils in each group at 12 weeks ( A1, Bl)
and 24 weeks ( A2, B2) after implantation ( x 12 000)
A1: Fewer increased interfibril spacing in r ASCs PLGA group at 12 weeks after transplantation; A2: Nearly normal collagen
fibrils distribution in rASCs PLGA group at 24 weeks after transplantation; B1: PLGA material among collage fibrils in PLGA

group at 12 weeks after transplantation; B2: Interlaced collagen fibrils in PLGA group at 24 weeks after transplantation;
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