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Effect of Yangyu Tuji on content of type [ , Il collagen and the expression

of MMPs and TIMP- 1 in wound caused by streptozotocin in rats
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HUANG Qi- fu®
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Traditional Chinese Medicine, Bejing 100029, China)

[ABSTRACT] AIM: To study the effects of Yangyu Tuji (YYTJ) on delayed healing wound of diabetic rats caused by
streptozotocin ( STZ) . METHODS: SD male rats were randomly divided into control group ( control) , model group (model) ; and
3 different dose groups of YYTJ. 55 mg/ kg ST'Z were given by intraperitoneal injection except for control group. After 30 days, a
round skin of 1.6 cm diametre was excised on all dorsal back of rats. The healing time and healing rate were observed according to
re— epithelization. The content of collagen I and Illwas observed by Picric acid— Sirius red staining , Matrix metalloproteinase—
1, 13 (MMP- 1, - 13), tissue inhibitor of metalloproteinases— 1 (TIMP- 1) by immuno- histochemistry assay. All data were
analyzed by IPP sofiware. RESULTS: The healing time in each group treated with YYTJ was shorter than that in model group
(P< 0.01), and the healing rate was increased ( P< 0.01, P< 0.05). Content of type I collagen, ratio of type I and Il colla
gen of high and mid dose group were significantly higher than that in model group (P< 0.01) at 3rd, 7th, 11th day. The expres
sion of MMP— 1, — 13 of each groups were higher than that in model group at 7th day ( P< 0.01, P< 0.05), and MMP—- 1 trend
to equal with model group at 11th day. MMP- 13 was significantly lower than that in model group at 11th day (P< 0.01, P<
0.05). TIMP- 1 of each group of wound was higher than that in model group at 3rd, 7th, 11th day (P< 0.01, P< 0.05). The
ratio of type | and Illcollagens in each group was lower than that in model group at 11th day ( P< 0.01) . Ratio of MMP- 13 and
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TIMP- 1 of high dose group and mid dose group were higher than that in model group at 3rd and 7th day ( P< 0.01) . The ratio of
each group was lower than that in model group at 11th day ( P< 0.01) . Meanwhile, ratio of MMP— 13 and TIMP- 1 of high dose

group and mid dose group were lower than that of lower dose group ( P< 0.05).
ates wound healing by increasing collagen content of type I and II especially type I ,

regulating the balance of MMP and TIMP.
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CONCLUSION: i is possible that YYTJ acceler

as well as improves collagen deposition by

Collagen type IIE Matrix metalloproteinases; Diabetes mellitus; Tissue inhibitor of
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Tab 1 Effect of Yangyu Tuji on healing rate and healing time of the wound of diabetic rats caused by STZ (x 5. n= 8)
Healing rate( %) Healing time
Group
3d 7d 11d (d)
Control 8. 45 %0.91™ 42.61 4. 13" 72.48 15, 11" 15.65*1. 67"
Model 6.05 £0. 74 22.96 £3.24 32.21%3.42 27.13£1.81
YYTJ- H 9.06 £1.17" 37.70 £2. 92" # 65.48 £5.32" * 16.38£1.19™ #*#
YYTJ- M 8.88+1.14™ 38.11%£2.01™ * 66.46 £3.70" * 17.50%£1.20™ #*
YYTJ- L 6.61%1.76" 32.94 %3, 32" 56.59 +£3.91" 21.38%1.30"

" P<0.05, ™ P< 0.01 vs model group; ¥ P< 0.05, ** P< 0.01 vs YYTJ- L group.

X2 HREFIHE R KRR E SRR EI AT O T TR & = 1 5% e
Tab 2 Effect of Yangyu Tuji on collagen 1 , III content of wound of diabetic rats caused by STZ (Hm*x 10°. % 5. n= 8)

Collagen [ Collagen III
Group
3d 7d 11d 3d 7d 11d

Control 23.4113. 92" 32.91 2. 60" 42.3615.61" 76.2411. 62" 74.62£1. 56" 35.6412. 52"

Model 9.54%0.35 9.55%0.47 16.75 0. 24 63.70 1. 41 65.24%6.54 75.18 £1. 81
YYTJ- H 16.26 12. 87" 32.921+0.83"  112.67%3.15 73.11%5.43 113.01 £3.48"  117.76 £7. 48"
YYTJ- M 17.10 X2. 07" 32.92+1.93" 70.17 £3.32" 78.53%£15.18"  114.41%1.68" 91.51 *0. 82"
YYTJ- L 9.69 0. 87 9.92%0. 13 17.55 0. 27 69.53%2.18 83.7019. 34" 87.28 +1.78"

" P< 0.01 vs model group.

3 GRAFNERB KRS G EKAEEG DT TR
J5 LG AR 1 5%
Tab 3 Effect of YangYuTuJi on the ratio of collagen I, III of
wound of the diabetic rats caused by STZ (x £s. n= 8)
Collagen 1 / collagen III
Group
3d 7d 11d
Control  0.31%0.05™  0.43%0.09”  1.19%0.16™
Model 0. 15 0. 02 0. 15 £0. 02 0.22 0. 01
YYTJ- H 0.23%0.05™  0.32%0.01"  0.96%0.07"
YYTJ- M 0.22%0.05"  0.29%0.02™  0.78 £0.03"
YYTJ- L 0.14 %0.09 0. 12 £0.01 1.18 *0. 16

™ P< 0.01 vs model group.
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Tab 4 Effect of YangYuTuli on the levels of the MMP— 1 and MMP- 13 of the wound of the diabetic rats caused by ST'Z (Um?. % *s.
n= 8)
MMP- 1 MMP- 13
Group
3d 7d 11d 3d 7d 11d
Control 86.76 £6.03™ 88.36 2. 10" 28.8514.41" 27.3216.03"  34.58+3.07" 13. 54 £2. 89"
Model 27.05 %3. 45 29.90 5. 64 35.80 4. 61 11.08 £2.41 18.55+2.78 19.65%3. 14
YYTJ- H 31.84 13.84" 52.53 4. 70" 40.09 2. 44 37.89 4. 80" 80.25 16. 68" 13.79 £1.29™
YYTJ- M 29.17 £2.06 47.13 £5.65™ 36. 60 +3. 55 25.02+2.38" 58.71 4. 56™ 11.61 £1.50™
YYT]- L 28.58 £3.74 42.61 £5.44" 34.86 £3. 12 17.76 +4.13" 26.75 14. 69" 16.08 +1.32"
" P< 0.05, ™ P< 0.0l vs model group.
RS HRARFI R KRR ARG 0 TIMP- 1 6 5 AU R K B2 & 2 kAT 45 0 MMP
RIBMEM - 1,13/ TIMP- 1 LLAH () 5200
Tab 5 Effect of YangYuTuJi on the levels of thezT]]X[l:-— 1 of the L2 6 fIf MMP— 1 TIMP— 1 HoAf Eb %%
wound of diabetic rats caused by STZ (Pm*. x Ts. n= 8) B, 655 11 d &5 P S35 4] MMP- 1 TIMP- 1
TIMP- 1 . o NN
Group 34 74 4 Hﬁ{ﬁﬁﬂﬁ;‘k{&ﬂ:*%ﬂéﬂ, 5] \':P JEE%U%?EZ.IEU*H Hﬁ,
Conol  41.95%5.01"" 78.28 933" 8.0335.76™ MMP- 1 TIMP- 1 LK{HTE &35 Z 5% (P> 0.05) . £l
Model 25.71 12. 66 40.7235.71 47.4344.18 M MMP- 13 TIMP- 1 Lk b B B R7ES 3711 d
_ + ok g + g L
YYTJ-H 37 22_4.09** 73.46 13, 56** . 6. 72_4.44** . B R F S 4 MMP— 13 TIMP— 1 HA8 9 B8 T
YYII- M 39.7845.29 8.7517.45 62.5147.98 et . o o
YYTJ- L 33.5513.20" 50. 85 4. 08" 58.26 13. 63" *%jﬁgéﬂ, ﬂé—; 11d 5 \EP %UE?E]%{EE %UE?E*H tk MMP

* P<0.05, ™ P< 0.01 vs model group; * P< 0.05, * * P< 0.01 vs YYTJ- L

- 13TIMP- 1 tHEE B BEZER; & R E4H 216
TREZER(P> 0.05) .

group.
F 6 AR R K R A A KA 4 0 MMP- 1, 13/ TIMP- 1 A 52 R
Tab 6 Effect of Yangyu Tuji on the ratio of MMP— 1/TIMP— 1 and MMP- 13/TIMP- 1 of the wound of the diabetic rats caused by STZ
(x £s. n=8)
MMP- 1/TIMP- 1 MMP- 13/TIMP- 1
Group
3d 7d 11d 3d 7d 11d
Control 2.09 £0. 24" 1. 14 *0. 14 0.35%0.07" 0.65£0. 13" 0.45%0.08 0.1710. 04
Model 1. 06 0. 16 0.75%0.20 0.76 £0. 13 0.44 %0. 13 0.47%0. 11 0.42 £0. 06
YYTJ- H 0.87 *0. 16 0.72 £0. 08 0.6210.06™ 1.02 +0. 12 1.10%o0. 13" 0.21%0. 02" #
YYTJ- M 0.75%0. 13 0.57%0.28 0.59 0. 06™ 0.64 £0. 13™ 0.71 0. 06™ 0.19+0. 4™ *#
YYTJ- L 0.85%+0.29 0.84 *0.13 0.6010.05" 0.54 %0. 15 0.53F0. 11 0.28 +0.01""

" P< 0.05 " P< 0.0l vs model group; ¥ P< 0.05 vs YYTJ- L group.
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