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Effects of Tuoli Xiaodu Powder on healing of wound in diabetic rats with skin
ulcer and its mechanism

LI Yu-zhu, ZHANG Xiao-na, WANG Ying, CHEN Li-ming, CHANG Bai, LI Dai-qing, PAN Cong-qing,
Key Laboratory of Hormones and Development (Ministry of Health) Metabolic Diseases Hospital & Tianjin Institute of
Endocrinology Tianjin Medical University, Tianjin 300070, China

Abstract: Objective To study the possible mechanism of Tuoli Xiaodu Powder and disassembled prescriptions for the healing of wound
in diabetic rats with skin ulcer. Methods Totally 200 male SD rats were randomly divided into control group, model group, tuo
disassembled prescription group, tou disassembled prescription group, and whole prescription group. The diabetes rat model was
established using caudal vein injection of Streptozotocin (STZ) and the skin ulcer model was prepared by “back drilling” method. The rats
in each group were given different prescriptions and corresponding physiological saline. The healing conditions of ulcer were observed on
days 5, 8, 11, and 14 after treatment. The structural changes of granulation tissue were observed by HE staining. Expression of Tie-2,
Ang-1, and Ang-2 in the granulation tissues of the wound were detected by Western blotting and immunohistochemistry. Results The
healing rate of each treatment group was higher than that of the DM group at all the time (P < 0.05); The healing rate of the tou group was
higher than that of the tuo group and whole group on day 5 after treatment (P < 0.05); The healing rate of the whole group was higher than
that of the tuo and tou group (P < 0.05). The expression of Ang-1 and Tie-2 was increased and that of Ang-2 was decreased in the whole
group compared with the DM group (P < 0.05). Expression of Ang-2 in the tou group was significantly decreased on days 5 and 8 after
treatment (P < 0.05). Expression of Ang-1 and Tie-2 in the tuo group was increased on days 11 and 14 after treatment (P < 0.05).
Conclusion The increased expression of Ang-1 and Tie-2 in the granulation tissue and the decreased expression of Ang-2 maybe the
mechanism through which the Tuoli Xiaodu Powder promoting wound healing.
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Table 1 Comparision on wound healing rates of rats in each group (x£ts,n=7)

41 BT A 2/%

5d 8d 11d 14d
payist 50.69+ 3.69 78.80+5.69 9243+ 4.44 98.39+ 2.11
FEE 24.32417.07 39.57+4.05 54,64+ 638" 62.81+ 8.94"
Foik 29.60+ 7.29" 49.87+8.99" 78.09+ 9.81™ 76.34+ 7.55™
B 39.15+ 550 58.44+6.36" 66.65+11.09" 78.57+10.22"
sy 2630+ 7.94™ 67.49+6.6574 79.42+16.41"4 87.77+12.13"°4

E AR TP<0.05; SR P<0.05; SIEE4ILE: “P<0.05; HEE4IHE: 4P<0.05, T

"P <0.05 vs control group; “P < 0.05 vs model group; “P <0.05 vs tuo group; “P < 0.05 vs tou group, same as below
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Fig. 1 HE stainning of wound granulation of rats in each group after mediation for 8 d
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DI TR (N

biiar S Vi

14d

. GAPDH (37 000)

X B Rk &L 2T

B2 FHHAKREIEALH Ang-1 F Tie-2 EEHFKIE (Western blotting)

Fig.2 Protein expression of Ang-1 and Tie-2 in wound of rats in each group (Western blotting)

%2 HEXREEALRD Ang-1 HEBFRIEKFEILER (X£s5,n=7)

Table 2 Comparision on protein expression of Ang-1 in wound granulation tissue of rats in each group (x+s,n=7)

i Ang-1/GAPDH

5d 8d 11d 14d
X He 3.047240.037 4 3.1197£0.050 0 3.280 6+0.037 7 3.309 140.056 1
Y 0.919240.0352" 0.950 540.026 8" 0.392 540.030 2" 0.433 610.049 6
ok 1.132 840.027 0 1.113 2+0.031 3™ 1.831 740.023 4™ 2.189 040.028 6™
& 1.075 54+0.056 2" 1.153240.033 77" 1.530 740.033 8 1.890 540.078 2
27 2.233540.042 1744 2.397 240.056 674 2.470 410.024 44 2.827 84+0.035 74
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3 HEAREEAEL Tie2 WEAFRIZKTFLLE (X+s5,n=7)

Table 3 Comparision on protein expression of Tie-2 in wound granulation tissue of rats in each group (x+s,n="7)

Tie-2/GAPDH
24 53

5d 8d 11d 14d
paylst 1.114 1+0.052 6 1.217 74+0.088 2 1.251240.0229 1.322940.050 1
T 0.412 84+0.066 1" 0.432 8+0.066 1" 0.359240.012 8" 0.362 3+0.040 4"
ok 0.463 14+0.076 2" 0.563 1+0.076 2™ 0.6263+0.015 17" 0.687 5+0.068 5™
Bk 0.43554+0.008 5 0.534 4+0.052 4™ 0.496 5+0.041 4™ 0.507 9+0.028 37

27J7 0.698 9+0.025 9™+

0.785 2+0.067 07#*4

0.770 5+0.076 17#*4 0.865 6+0.069 574
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B 5+ 8 11, 14 d, MRS ALK RN
Ang-2 HFFREKCE I XA (P<0.05), %
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BN AN, IR AL R, FEK, Tie-2

Ang-2 (55 000)

GAPDH (37 000)
DO IV B 17 S -2, S
3 &BEXRAEELD Ang2 BYERAZRIA (Western blotting)

Fig.3 Protein expression of Ang-2 in wound of rats in each
group (Western blotting)

R4 REAROEAFHEER Ang-2 IEARIZKELR (x+s,n=7)

Table 4 Comparision on protein expression of Ang-2 in wound granulation tissue of rats in each group (x+s,n="7)

Y1) Ang-2/GAPDH
} 5d 8d 11d 14d

pogi 0.281 0£0.038 2 0.276 04+0.098 5 0.25404+0.012 3 0.25304+0.014 0
T 2.8609+0.764 3" 2.037940.464 6 1.581940.4359" 1.346 7+0.243 0"
ok 1.854 64+0.320 7°* 1.434 840.039 7°* 0.796 54+0.198 5™ 0.698 34+0.126 9™
E: 0.948 2+0.185 2" 0.971 040.084 0™ 0.819340.195 9™ 0.768 8+0.220 2™
477 1.303 340.306 0" 0.701 0+0.083 9™#*4 0.577 34+0.045 64 0.529 34+0.067 274
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E4 t5E 8d ZEAREIEAZFEL Tie-2. Ang-1. Ang-2 FREFRIZER (REHKL)

Fig. 4 Positive expression of Tie-2, Ang-1, and Ang-2 protein in wound granulation of rats in each group after mediation for

8 d (immunohistochemistry)
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