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Effects of bacterial cellulose on reducing hypertrophic scar in rabbit ears

Qiu Jun', Liu Da-lie’, Zhang Yang?, Wang Jin-huang', Xi Ting-fei®
Sheng Gao-ming’

Abstract

, Zhang Zhi-xiong®, Lai Chen®, Zhong Chun-yan*,

BACKGROUND: Bacterial cellulose (BC) as a kind of new biological materials for the wound healing before scarring has been
reported in the world, but the efficacy of bacterial cellulose used in hypertrophic scar after wound healing remains unclear.
OBJECTIVE: To investigate the effects of BC on reducing rabbit ear hypertrophic scar.

METHODS: Hypertrophic scar model were established in rabbit ears. At 21 days postoperative wound epithelization was
observed, five different scars of each rabbit ear which were given different treatments were randomly divided into five groups:
patching absorbent film (water holding capacity: 1:5, 1:6, 1:8) as the BC treated groups, patching silicone scar film as a positive
control group, without sticking any litter and natural growth of scar as a negative control group. At 0, 14, 21, 28, 42, 56 days of
givening scar surface different treatments, the development process of hypertrophic scar was observed grossly and
histologically

RESULTS AND CONCLUSION: The scars tissue hyperplasia thickness of the BC treated groups was lower than that of negative
control group, but higher than that of positive control group (P < 0.01). Compared with the negative control group, the dermal
thickness in scars was thinner, number of fibroblasts was fewer, collagen fibers in scars were losser and more regular in the BC
treated groups; compared with the positive control group, number of fibroblasts was slightly increased, collagen fibers in scars
were slightly denser and irregular in the BC treated groups. The number of fibroblasts and the scars tissue thickness in the BC
treated-group were compared, the BC (1: 5) treated-group > the BC (1: 6) treated-group > the BC (1: 8) treated-group (P < 0.05).
It has been proved that BC effectively inhibits the rabbit ear hyperplastic scar after the wound healing. and the more water
content the BC has, the better effect it appears in hypertrophic scar.

Qiu J, Liu DL, Zhang Y, Wang JH, Xi TF, Zhang ZX, Lai C, Zhong CY, Sheng GM.Effects of bacterial cellulose on reducing
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Figure 1 The rabbit ears scar tissues following
sticking materials at 0 and 28 d
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Table 1 Thickness in hypertrophic scar tissues at different
time points after intervention (xts, n=6, mm)

Group 0d 14 d 21d
1: 5 bacterial cellulose 2.91+0.80 3.86+0.81 3.70+0.97
1: 6 bacterial cellulose 2.84+0.57 3.90+0.99 3.62+0.96
1: 8 bacterial cellulose 2.80+0.67°  3.38+0.78° 3.49+0.80°
Positive control 2.83+0.63 3.58+1.03 3.18+0.90
Negative control 2.84+0.66 4.04+0.81 4.09+0.76
Group 28d 42d 56 d
1: 5 bacterial cellulose 3.45+0.63 3.20+0.68 2.90+1.12
1: 6 bacterial cellulose 3.30+0.64 3.13+0.81 2.64+0.68
1: 8 bacterial cellulose 3.14£0.79°  2.89+0.63"  2.48+0.56°
Positive control 2.75+0.59 2.52+0.80 2.36+0.90
Negative control 3.83+0.89 3.66+0.80 3.43+0.80

Each data of group: n=50; °P < 0.05, vs. negative control group
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Figure 2 A neat arrangment of collagen fibers in scar
tissues of bacterial cellulose group
(Hematoxylin-eosin staining, x100)
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Figure 3 A neat arrangment of collagen fibers in scar
tissues of positive control group
(Hematoxylin-eosin staining, x100)
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Figure 4 A disorderly arrangment of collagen fibers in scar
tissues of negative control group
(Hematoxylin-eosin staining, x100)
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Figure 5 Aloose and neat arrangment of collagen fibers in
bacterial cellulose group (Masson staining,
x400)
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Figure 6 A loose and neat arrangment of collagen fibers in
positive control group (Masson staining, x400)
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Figure 7 A disorderly and dense arrangment of collagen
fibers in negative control group (Masson
staining, x400)
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Table 2 The distribution area of collagen fibers in
hypertrophic scar tissues after intervention at 21 d
(xzs, =10, %)

Group Collagen fiber area
BC (1 : 5) treated-group 61.57+2.50
BC (1 . 6) treated-group 62.44+2.48
BC (1 - 8) treated-group 62.59+3.05
Positive control group 51.13+£1.84
Negative control group 75.30+£3.64

BC: Bacterial cellulose

3 itig

SR S B R A PRSI 5 1 A0 B 2T 4 3o
WA YEROR AR, o IR iR AR AR B s .
FESENT T S BRI AR PERORAE AL (O SR -, R Al R 4T 4%
FR MG E T Yo B A MR b, AR W A0 1 2T 4 R EOR)
FIFES D S B B LR R i AT e A . PRI

4600

JRASERTE R OB R AT YE S o

DL G B4 2T 4 32 BRI 20 ARy S 00 T 3 A ekt
IR, 35—, TR AR R e
PERIR I S IR A 02 3R 7K 43 13 R B %1k
Fo WAEMRIRINZ [ K 7l 2 & U s T Bk A
FAEROR, T BLA U2 0 04K R R L R IR
&, X R YIRE YRR O A TR AR D RE ] BN 2P,
Beranek® 42 H A 1 U A R LA Bl TSI 2R 98 N
IR FERIR AN, FlE— P S M R AT 44128
Bk P AT AR w Se B — R IR, I SRR
W AR HARL, A AR URIRK T, BB I60~7001%
THA TR, Ref R RS R, IR
BB, AT A B I A AN IR AT A HE S I 7
I HA EVRIRAE, 5 R RAAELE, TEREE, AR
GefRy, MTEEAEHTRIERE, w1 BRERIR
KK FIEENE, B ESKER I, KAEK
GAER, IS SR O E B R T B, )5 (7K
WS A KL, TR TR, AR AL R
AT R G, ERURR IR R T — R IR A
FUZMTER, B B K 328 %, J b B4 im 78,
WD RE RN g 2l ATk EE P, 9800 B SR T AR R
SR, XPROR I AR T IR R TR, ARSER Ik
F T 3FRFEIFE K P4 B 4T 4E R, 1 0 8RR /KM
A, HRA LSRR A, PR L SRR IERAR,
BRI AT L E AT TR AR MR IRV E AR LB A1 - B<1
6<1:8. ", MR EA RIFMIESE: BN
HEEF A VERIRE R I — sk BRAEFPIRE,
— 5T, TR R 2 2R P e s Rt R A RN i A RE
HEBEAF LA /DI T2, R IRE IR R AT 4 m B
BRI R R B AR e 5 — 7 T, SRR R
MR ¥k, ERK BRI IR M 2
B, IR B EECIRAS T RIEUSET 4 40 Mo f 1o 30,
7 AR K G () AT 44 40 M U ARG mT RS T At A 1)
PR i R AR HE B R A i, G MEROR I 4
PR i A PR TR R ) g A A0 SR A B TR
2, T RS T AT,
WAMRZ “fLE”, BB R AR R A omiE b,
X R SR B PRI T () MAAT AN R AT A B A, RIS 5E
Wi 57 K P9 LR P o N P 0 1 T 4 20k 2 A e DU A
Kbttt 21— PR RUR B R, Bk
TIEME, W TRD T X BN (R, SR FERH T B
MR AL, WD T RR BT, TR B AR
BRI B e ARSIt 8L R B, Hik1 64
FEAKMEREE, FRT L SULFKERAR, XU Ei1rE
ASPELEBN © <1 D 6<1 1 8, MM EATIFEARIE A MR
VERIRCR LB 1 @ 5<1 1 6<1: 8,

gr FRTIR, ARSZIE R KOS, A

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



Wik . WETRFRI TS

i

@2]2} \Www.CRTER.Org

AT &5

& OREHGAENERYRI 5 E

et ATHIIBIIER, 7 A IR R A A SIS A MR
J, HESML, EEPI AR N MY,
A BRI A IR AT 1o @AM B 2T 4 28] D R 2
ZUT AT AE AN IR TR, SRR ZA R & 1k
Pk DRI 2 2 98 P Al B 3G 2 R A TR . AN B £T
YER RPN, B U, HOR R R A IR
Ve R 3%

4 BEIEK

(1]

[2]

(3]
[4]

(3]

[6]

[71

(8]

[0

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

ISSN 1673-8225 CN 21-1539/R

Fu XB,Chen B.Zhonghua Zhengxing Waike Zazhi.2006;22(2):

146-148.

N EE, FERE. R r@ﬁiﬁ BT IRE R ). H SRR,

2006,22(2): 146-14

Gao MY, Lin J Zhang WX Zhongguo Zuzhi Gongcheng Yanjiu yu

Linchuang Kangfu.2010;14(20):3753-3756.

B R, KL . R PRI B v TR 5 R B ). T EAL T

FEMF 9T 5 IR BE4,2010,14(20):3753-3756.

Mutalik S. Treatment of keloids and hypertrophic scars.

Dermatol Venereol Leprol.2005;71(1): 3-8.

Zhao ZR,Liu HS,Zhang T,et al.Jilin Daxue Xuebao.2008;34(4):

628-632.

A ER, XIEEK, SKAE, & ASBATRQ3A S H 14 MR IR M)

YEHILL E# K52 549R, 2008,34(4):628-632.

Zhou L,Zhou BL,Wang M.Zhongguo Shiyong Yiyao.2009;4(5):

153-154.

JA S, FMA AR, £ B IR LR AR A L e i A PR i A UL

22[J]. 7 E S B2 25.2009,4(5): 153-154.

Chen BQ,Peng WY;,Liu BF,et al.Zhongshan Daxue Xuebao:Yixue

Kexue Ban. 2009,30(4):205-207.

Bﬁél%k B0 XK, SRR /N L A PERUR AT 00
WK R ﬂﬁ& 2009,30(4):205-207.

Nel X,Zhang BY,Xing JX.Zhongguo Zuzhi Gongcheng Yanjiu yu

Linchuang Kangfu.2005;9(10):197.

B, AV A, RGNS A B A R 0T B P

J“ [J] EP EHRTREESIGAKR,2005,9(10):197.

Sun XY,Wang XW,Guo DX.Zhongguo Meirong Yixue.2009;18(7):

973-976.

NGRS, £ R I, 58522 ALASGEN G IT S B R AR PR AR R (s

W5 [J]. o [ £ 28 = 42,2009, 18(7):973-976.

Wang XW,Sun XY,Guo DX,et al.Zhongguo Meirong Yixue.2009;

18(2):207-209.

T R PR, IR A%, 55 .V p532nmi i VAT GBI A PR (K 5

e oT[J]. Hr ESE 4. 2009,18(2):207-209.

Scrimali L, Lomeo G.Treatment of hypertrophic scars and keloids

with a fractional CO2 laser: a personal experience.J Cosmet

Laser Ther. 2010;12(5):218-221.

Lu XA,Xu M,Shen Guo Liang,et al.Shuzhou Daxue Xuebao(Yixue

Ban) 2005;25( 6):1091-1093.

W, VR, VLR R %% FHLERST iﬂﬁ%f@afﬁéﬁ U IR L] S5

Jllj(%iﬂi B2, 2005, 25(6): 1091-1093

Ding XC,Tian YJ,Wang DR, et al.Zhongguo Me|rong Zhengxing

Waike Zazi.2008;19(6):427-430.

T S, K, T A4, 5. TRADDIE RIS el U SRR 7

FRET YA NI 155 H TR SERRAT 5[], P E SR B BB AR RS

2008,19(6):427-430.

Zhang HB,Song BQ,Lu KH,et al.Zhongguo Meirong Yixue.2007;

16(10):1334-1336.

FRACM, SR ORaH, B 00, 58 1A 5 V6 7 %o 98 A P R ) g 2R

22 [J]. T [ 3£ A 2£,2007,16(10):1334-1336.

Naoshige L,Ayako W.Rhomboid flap with multiple Z-plasty for

treatment of hypertrophic scar on the pubic area. Journal of

Plastic, Reconstructive & Aesthetic Surgery.2010;9(7):1-4.

Zhao XZ,Sun JY,et al. Zhongguo Zuzhi Gongcheng Yanjiu yu

Linchuang Kangfu. 2010,14(18):3327-3330.

AW, FMCHE, SF SRIRAS B o MR B (B SR A7 B AT AR VR T i A 1
FUR[J]. F E AR TN S RAFBEE,2010, 14(18):3327-3330.
[16]Bodin A, Bharadwaj S,Wu SF,et al.Tissue-engineered conduit
using urine-derived stem cells seeded bacterial cellulose polymer

Indian J

in urinary reconstruction and diversion. Biomaterials. 2010; 31(34):

8889-8901.
Kamide KY, Matsuda H, lijima K, et al. Effect of culture condition

of acetic acid bacteria on cellulose biosynthesis. Br Polym J. 1990;

22:167-171.

CODEN: ZLKHAH

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Czaja WK, Young DJ, Kawecki M. The future prospects of
microbial cellulose in biomedical applications. Biomacromolecules.
2007;8(1): 1-12.
Hu SQ,Gao YG,Tajima K,et al.Structure of bacterial cellulose
synthase subunit doctamer with four inner passageways. Proc
Natl Acad Sci USA.2010;107(42):17957-17961.
Fumihiro Y,Naoco T,Kumibiko W.Research progress in production
of bacterial cellulose by aeration and agitation culture and its
application as a new industrial material.Biosci Biocech Biochem.
1997;61:219-224.
Ma X,Zhang H,Chen SW.Zhongguo Zuzhi Gongcheng Yanjiu yu
linchuan Kangfu.2010;14(12):2261-2264.
g, K%, PRI A gE R IR ) QUG BRI AT 4T P[]
FEAR TEFASIERRE, 2010, 14(12): 2261-2264.
Ma X,Chen SW,Wang RM,et al. Zhongguo Zuzhi Gongcheng
Yanjiu yu Linchuang Kangfu. 2009;13(34): 6793-6796.
I, MRS, E R 8, 58 ALV Bbd L B 21 A 2R S5 0R 1T et KR
FERRR B I A E J]. T E AL TR 75 IRR R, 2009,13(34):
6793-6796.
Sanchavanakit N, Sangrungraungro JW, Kaomongkolgit R,et al.
Growth of human keratinocytes and fibroblasts on bacterial
cellulose film. Biotechnol Prog.2006;22(4): 1194-1199.
Li HY,Liu JB,Xia W,et al.Zhonghua Zhengxing Waike Zazhi. 2001;
5(6):276-279.

20, X, B, 55 R MR R S My Sk e R XS S 5 1 Y]
Etﬂw%éww,w,zom 5(6):276-279.
Li HY,Liu JB,Lan H.Disi Junyi Daxue Xuebao.1998;19(6):655-657.
A2on, KA, . ST MR s AR ] 55 Y T B KA
24, 1998,19(6): 655-657.
Suetake T, Sasai S, Zhen YX, et al. Sequential studies after injury
and comparison among keloids , hypertrophic scars, and atrophic
scars. Arch Dermatol. 1996;132(12): 1453-1458.
Beranek JT. Why does topical silicone gel improve hypertrophic
scars ? A hypothesis. Surgery. 1990;106: 122-126.
Li J,Wang HP,Chen SY.Zuzhi Gongcheng yu Chongjian Waike
zazhi. 2009;5(2):111-113.
Zfh, FHT, BRAHE. — SRR TR S 3R — AR 4T
HEFR[J]. ARATRES BEAIMIERE,2009, 5(2):111-113.
Kischer CW. The microvessels in hypertrophic scars , keloids and
realated lesions : a review.J Submicrosc Cytol Pathol.1992;24:
281-296.
The Ministry of Science and Technology of the People’s Republic
of China.Guidance Suggestions for the Care and Use of
Laboratory Animals.2006-9-30.
;}3 gékg%giﬁﬂ EREAHOARE. AT E AR IR S B L.

REARLIRBHES FE—

fEEZM: F—. Z. W R, SRkt
ek, FRREA KA, FHBEAF L. 5. L.
N AR, BRI, FMETR, FEAEE
R

B ROMERIL B TR A A5 BT 64 I ) A LR S 5
B A5 5 A THAIE S, Batb = RFEIN AR,
[RAR A SR B A

FZEPEE AR BAAT] RAANKE T RIALRF
2047 A 33 A R0 5 R A) B 69 % X8,

1CEEHE: B AR P S a4 B A A 2006 FAHL R
(£ FEFZ e S g LY sz

KX EIEFE: vA ke, mEagE, Sk
A, ¥4 MR, R, bacterial cellulose, animal models,
hypertrophic scar, collagen” # 5% 4&ia 46+ [ 77| 4 L3445 2
(L), 4 o 330 R 338 4 (40P k). ScienceDirect .
SpringerLink. Science Online. PubMed #£4% 2 1990/2010
L. FIA)H R a4 S F AR R A RS T R
IR M ARIR, 45 R AN a0 ) A R R BRI A R R
AR

FE

P

N
*

4601



