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Role of hyaluronic acid-modified chitosan composite scaffolds on wound healing of rats with

cerebral cortex injury
Song Xue-ming, Wu Chun-bo, Chen Zhi-giang

Abstract

BACKGROUND: In order to verify whether the hyaluronic acid-modified chitosan can serve as nerve scaffolds, the research
group conducted in vivo test based on previous in vitro study.

OBJECTIVE: To compare the biocompatibility and superiority of scar inhibition of hyaluronic acid-modified and poly-I-lysine
modified chitosan scaffold, as well as pure chitosan scaffold in brain tissue.

METHODS: Three kinds of scaffolds were implanted in the damage zone of rat cerebral cortex. At 3, 7, 14, 28, 56 days
postoperation, brain tissues were harvested to undergo hematoxylin-eosin staining and immunohistochemistry. The inflammation,
scar tissue formation and the growth of never cells in the implanted site were observed.

RESULTS AND CONCLUSION: Each kind of scaffolds has a good biocompatibility with brain tissues. Hyaluronic acid modified
chitosan scaffold showed lighter inflammation and less GFAP-positive cells around the scaffolds compared with other scaffolds.
The differences were statistically significant (P < 0.01). Results showed that chitosan scaffolds of each group have a good
biocompatibility. The hyaluronic acid modified chitosan scaffold is superior to others to inhibit scar formation and helps to the
growth of nerve cells, and shows its superiority in tissue engineering.

Song XM, Wu CB, Chen ZQ.Role of hyaluronic acid-modified chitosan composite scaffolds on wound healing of rats with cerebral
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d. Hyaluronic acid modified
chitosan scaffold group

chitosan scaffold group

Figure 1 The expression of inflammatory cells microscopi-
cally at 3 d (Hematoxylin-eosin staining, x400)
1 583 REE R RN ARG T 40,
x400)
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d: Hyaluronic acid modified
chitosan scaffold group

c: Poly-I-lysine modified
chitosan scaffold group

Figure 2 The expression of inflammatory cells microscopi-
cally at 14 d (Hematoxylin-eosin staining, x400)
K12 5514 KEBE R AP EMMN AT (AR -t e 6,
x400)
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Table 1 Count of neutrophilic granulocytes around scaffolds
at different times (xts, n=16, cells/x400 visual field)

Group 3d 7d 14d 28d
Pure injury 36.2+4.3 49.1+2.6 30.4%1.1 8.6+0.8
Pure chitosan scaffold 60.5+3.5 71.8+0.5 65.1¥2.6 28.6+0.8
Poly-I-lysine modified  61.5£1.2 70.9+2.4  57.1+0.8 21.8+2.1

chitosan scaffold

Hyaluronic acid
modified chitosan
scaffold

50.9+2.9* 59.1+2.6* 40.6+0.8° 15.6+0.1°

2P < 0.01, vs. other three groups
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Table 2 Count of lymphocytes around scaffolds at different

GFAPHPER AN, Frali7e RpE SO ARALK A 5 4
JEUa SO PRI AR LD FGFAP B TERIE A . .
207 AL AE 25 A I TR Bean 0 i 4 2 [l GFAPBH 1 48 il
B b 2, i LR .

a: One week postoperation

b: Eight weeks postoperation

Figure 3 GFAP immunohistochemical staining of pure injury
group (x400)

modified chitosan
scaffold

%P < 0.01, vs. other three groups
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Table 3 Count of fibrocytes around scaffolds at different time
(x£s, n=16, cells/x400 visual field)

Group 3d 7d 14d 28d
Pure injury 36.2+4.3 49.1+2.6 30.4+1.1 8.6+0.8
Pure chitosan scaffold 60.5£3.5 71.8+0.5 65.1+2.6 28.6+0.8
Poly-I-lysine modified 61.5+1.2 70.9+2.4 57.1+0.8 21.8+2.1

chitosan scaffold

Hyaluronic acid
modified chitosan
scaffold

50.9+2.9° 59.1+2.6° 40.6+0.8* 15.6+0.1%

2P < 0.01, vs. other three groups

INBZH S 28 A 98 M A M 5 mT AL, %A N (i) B Bl
FERPHSC A . Z R ARG 7e SRS 1B
JO T M AT 1) 57 SR S 40 20 = 4 ) TR 96 1 4 o 4 £ o ik
b, ERBAAREEEXP < 0.01).

2.3 GFAP#FieI /R e £ X R ol RUMY)F 4l
AL 2E YO EE, SR T B L I 5 4 S 48
WAL FIGFAPBHIEZE i, Fric 40 i AR, ik
BK, ARE, BRNERFNRES, WLWE3~6. K
Ji5 2 JE| GFAP B 41 i 55028 8 ek /b o % 512 56 41 S 48 R
GFAP BH 1 41 i £ 7 45N I 1) BE i s i i 21 />, 3
HH O PR A T 1) o SR A2 S R 4 0 o 4l v SR S 4 4
M2 R AR e R AR, ERfA R
PER (P <0.01), W4, 2 TR ANZE W] BTRA2 1
(1) 576 TERH B SR K RO S5 B 4 S 4 2 28 P vl L

ISSN 1673-8225 CN 21-1539/R CODEN: ZLKHAH

time (x+s, n=16, cells/x400 visual field) K3 PpLifif)iZ] GRAP Stk (fy(x400)
Group 3d 7d 14 d 28d
Pure injury 6.3+0.8 15.5+2.1 18.4+2.9 5.3+t1.4
Pure chitosan scaffold 20.3+2.1 25.3x1.6 35.8+2.1 20.4%1.6
Poly-I-lysine modified ~ 15.7+0.8 20.2+3.5 30.3+3.5 13.7+2.5
chitosan scaffold
Hyaluronic acid 11.6+2.1% 152+1.6° 25.9+2.1% 9.6+1.6° -
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a: One week postoperation

b: Eight weeks postoperation

Figure 4 GFAP immunohistochemical staining of pure chi-
tosan scaffold group (x400)
Kl 4 saliFe B GRAP Skt (x400)

a: One week postoperation b: Eight weeks postoperation

Figure 5 GFAP immunohistochemical staining of chitosan
scaffolds modified by poly-I-lysine (x400)
K5 ZRBERIEIIN TR A GFAP gL
{f1(x400)

a: One week postoperation

b: Eight weeks postoperation

Figure 6 GFAP immunohistochemical staining of chitosan
scaffolds modified by hyaluronic acid (x400)
K6 EWITRIEMINTERIIE A GRFAP fedifbist
(x400)
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Table 4 Count of GFAP positive cells around scaffolds at
different times  (xts, n=16, cells/x400 visual field)

Group 3d 7d
Pure injury 19.9+2.4 30.5+2.1
Pure chitosan scaffold 9.3+2.6 14.242.5
Poly-I-lysine modified chitosan scaffold 8.5+3.5 13.4+2.1
Hyaluronic acid modified chitosan 3.3x1.4° 6.3+2.6"
scaffold
Group 14d 28d 56 d
Pure injury 39.4+2.9 45.4+16 21.3+2.1
Pure chitosan scaffold 21.7+43.7 33.8#3.5 16.2+2.9
Poly-I-lysine modified chitosan 23.4+35 30.7£3.5 14.9+24
scaffold
Hyaluronic acid modified chitosan 15.4+2.8% 24.5+3.6° 8.4+2.9°
scaffold

%P < 0.01, vs. other three groups
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Figure 7 NSE immunohistochemical staining of chitosan
scaffolds modified by poly-I-lysine at 8 wk post-
operation (x400)
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