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ABSTRACT Objective: To observe the effect of the carboxymethyl chitosan (CMC) in promoting the regenerative repair of mice
skin hair follicle and compare with the tissue morphology of newborn mice skin. Methods: First to establish the mice model of full-thick-
ness skin defects. Then the mice models were divided into 4 groups: CMC group, Qing dejia group, NaCl group, and the blank Control
group. There were 10 mice in each group. Except the mice in blank Control group, medicines were given to the mice in the other three
groups accordingly until 21 day. Thirty-six newborn mice were also included into the study. The repair rate of the mice model with skin
hair follicle and the development of the newborn mice skin were measured with the Image J technique. The development of the skin hair
follicle was observed with HE staining technique. The regeneration repaired morphological structures of the mice models executed in the
21 day in the four groups were compared with the skin tissue morphology of newborn mice. Results: The regenerative repair rates of the
skin defect at 3 and 17 day were 33.07+ 9.52% and 96.75% 2.11% in CMC group, 24.18+ 6.14% and 92.22+ 0.62% in Qingdejia group,
21.06% 11.59% and 87.38% 2.79% in NaCl group, and 8.66+ 2.27% and 85.15+ 1.34% in blank Control group respectively. Compar-
ing the rates in CMC group with those in the other three groups respectively, significant differences were found(F=11.970, 17.666, 8.828,
P<C0.05). The development of skin thickness and the hair follicle number increase with the growth day age of newborn mice (r=0.983,
0.922, P<<0.05 ). Compared with the skin tissue morphology of newborn mice, the structure of the regeneration repaired skin at 21 day in
CMC group, Qingdejia group, NaCL group and blank Control group equalized the late-stage of development, the mid-stage of develop-
ment, the early-stage of development and the stage of scar respectively. Conclusion: CMC may play an important role in promoting skin

regenerative repair.
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Table 1 Relations between newborn mice born days thickness of skin tissue development(xt s)

Born of Days No.1 Skin Thickness (p.m) No.2SkinThickness (pm) No.3 Skin Thickness (pum) Average Skin Thickness (um)
1 389.90 383.40 442.80 405.37% 26.60
2 945.30 947.80 888.20 927.11% 27.25
3 843.60 797.30 782.47 807.79+ 26.04
4 777.75 813.66 624.40 738.60+ 82.07
5 1502.63 1394.10 1430.95 1442.56% 45.06
6 1741.20 1635.89 1695.10 1690.73+ 43.10
7 2403.59 2323.02 2382.10 2369.57+ 34.06
8 1685.27 1695.50 1849.34 1743.37+ 75.05
9 2003.45 1996.78 1960.98 1987.07+ 18.65
10 2186.55 2059.40 2097.64 2114.53+ 53.26
11 2291.33 2423.10 2377.15 2363.86% 54.61
12 2436.70 2373.84 2387.45 2399.33+ 27.00

The skin on the first day of the thinnest

| Bra/NRE 1dNSE 7d ERRARLFHEETWH(HE= 100)
Fig.1 The thickness change in the skin tissue development of newborn mice on 1 d and 7 d (HEx 100)

B2 CMCAtIHEEERS:E 1 XR-ETR-E 14X
Fig.2 Wound repair in CMC group 1 d -7 d —14d
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3 EREHIEEERS . F I X-FTRX-F 14X
Fig.3 Wound repair in QDJ group: 1 d—7 d—14d

r X

B4 £EHBKANEEERS:E I R-FTR-F 14X
Fig.4 Wound repair in NaCl group: 1 d—»7 d—14d

B 5 ZERANHASERS . 1 X-FTRXR-F 14X
Fig.5 Wound repair in blank control group: 1 d—7 d—14d
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Fig.7 Hair follicle development stage of newborn mouse skin tissue morphology ( a. the earlier stage of hair follicles development, b.the middle stage of

hair follicles development c. the later stage of hair follicles development, d. hair follicle maturation, HEx 200)
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Table 2 Relations in the number between newborn mouse born days and skin hair follicle growth

Hair Follicles and the Total Number

Born of Days Hair Follicle Number (a) "“acnius-like”" (a)
of "“acnius-like”" (a)
1 0 7 7
2 5 13 18
3 6 15 21
4 8 19 27
5 17 12 29
6 17 16 33
7 17 22 39
8 14 28 0
9 24 16 40
10 27 23 50
11 23 27 50
12 29 30 59

Annotation: The data for every 3 mice skin biopsy under random three mirror view of hair follicle mean (HEx 100).

oo-]
(days)

00

8.00—

6.00]

.00

2.00{ C)

o.

%50 0% 20%0 30%0 20%0 %0 a0 @)
B8 EMRHAERMEERLFTHENTSE
Fig.8 Scatter plot in the number between newborn mouse born days and

hair follicle growth
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Fig.9 Asynchronous "phenomenon of Hair follicles and " acinus-like "structure (born 5 d, HEx 50)
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Table 3 Groups of mice made die cut back skin repair rate of different number of days(xt s, %)

Time(days) CMC Group QDJ Group NaCL Group Blank Control Group

1 -

3 33.07+ 9.52 24.18+ 6.14 21.06+ 11.59 8.66+ 2.27
5 47.04+ 4.71 54.18+ 10.84 49.36x 10.24 18.15+ 9.78
7 69.94x 10.78 83.76x 1.85 76.70% 7.45 59.26+ 7.15
9 83.35+ 7.37 87.32+ 3.09 84.33+ 2.18 79.99+ 2.10
11 92.23+ 3.52 91.08+ 0.92 85.78% 4.12 83.15+ 5.08
13 93.30+ 2.58 91.36+ 091 85.82+ 4.93 83.74+ 4.78
15 93.39+ 3.36 91.64+ 1.89 86.42+ 4.46 84.54+ 2.44
17 96.75+ 2.11 92.22+ 0.62 87.38% 2.79 85.15+ 1.34

Annotation: CMC: Carboxymethyl chitosan; QDJ: Qing Dejia
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Fig.10 Compare with groups of mice made die cut back skin repair rate of

Regeneration recovery rate (%)

different number of days
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11 # 17 REAPMREKRBEBSENERAARSFEN(.CMC H,b.BHBEA, c £IEH KA, dFEXHA, HEx 100)

-~ ~
D A

Fig.11 Morphological structure of remodeling mouse skin and hair follicles on 17 d (a.CMC group, b.QDJ group, c. NaCl group, d. Blank control group
HEx 100)
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Table 4 Changes in the number of skin hair follicle regeneration repaired in mice 21 days (a)

Mice numbering CMC Group QDJ Group NaCl Group Blank Control Group
1 45 23 10 2
2 35 40 8 0
3 45 41 5 3
4 20 25 12 1
5 25 53 6 0
6 47 20 9 0
7 48 15 11 2
8 13 8 4 0
9 30 25 6 2
10 35 31 9 3
Mean 343 28.1 8 1.3

Annotation: number of skin hair follicle(a); CMC: Carboxymethyl chitosan; QDJ: Qing Dejia.

CMC Group
30 ——QDJ Group
———NS Group

BC Group
10 \/\/—/\/
o M

Nol No2 No3 Nod NoS No6 No7 No8 No9 Nolo

Regeneration repair number of hair follicle {a)

Annotation: CMC: Carboxymethyl chitosan; QDJ: Qing Dejia;NS: NaCL;
Be: Blank control
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Fig.12 Groups of mice skin repair reshape the number of follicles
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Fig.13 Hair follicles in CMC(a) and QDJ(b) and NaCL(c) groups on 21 d (HEx 100)
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it A WG P s CMC A TE LA, AT S5 0 Fl A 40 B 2 1T )
P G SERRFRILZ A BAE A2 i/ INBR % A R4, 53
L TEE T, DRI R A AR R o s T A R4 2k 2 (B B, it
VR R STV, W | A et 2 A 20 LR 5 4 A 7 R 2 L e
I BEELR ;s FTAR 1 R R AT 2k AN K 3 B2 £ T J 4 e i A i
A LA E AL RN A 2E L S B, T A 8 7 AL U A 1

2GS R E Y nTAM g R SRR A A, o) A SRR TR
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