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[ Abstract] Objective To investigate the effects of atorvastatin calcium (ATR) on the survival of ultra-long
dorsal random skin flaps in rats. Methods Thirty SD rats were divided into five groups (n=6) according to the random
number table: normal saline control group (CON group), ATR 10 mg/kg group (P10 group), ATR 20 mg/kg group (P20
group), ATR 30 mg/kg group (P30 group), and ATR 40 mg/kg group (P40 group). After pretreatment with ATR or 0.9%
saline for 3 days, an ultra-long dorsal random skin flaps with size of 8 cmx2 ¢cm was made on the back of each rat
and replanted in situ. After the operation, the ATR or saline treatment lasted for 3 d. Seven days after operation,
the appearance of skin flaps was observed with naked eyes, the survival rate of skin flaps was calculated. The
pathological changes in the surviving areas of skin flaps were observed by HE staining, the number of microvessels in skin
flaps was observed by immunohistochemistry staining, the mRNA expressions of vascular endothelial growth factor
(VEGF) and basic fibroblast growth factor (bDFGF) were tested by quantitative real-time PCR, and the contents of
superoxide dismutase, nitrogen monoxide and malonaldehyde were tested by enzyme linked immunosorbent assays
(ELISA). Results  On the 7" day after operation, the skin flap of the CON group showed a large area of necrosis, and the
necrotic part formed crusts. Crusts were hard and inelastic, and a large amount of tissue fluid exudated. The fascial layer
showed dark purple. No exudation of tissue fluid was observed in the flaps of P10, P20, P30 and P40 groups. The scab shell
fell off naturally and the fur grew normally. HE staining of CON group showed that a large number of inflammatory cell
infiltration, epidermal loss and necrosis in skin flaps, but the pathological changes in skin flaps were significantly
improved after treatment with ATR. Compared with the CON group, the survival rate of skin flaps, the number of
microvessels in skin flaps and the levels of VEGF mRNA, bFGF mRNA, SOD, NO in skin flaps also increased with the
dose of ATR, which reached a peak at 30 mg/kg ATR (P<0.05). However, the level of MDA in skin flaps decreased with
the dose of ATR, which reached the lowest at 30 mg/kg ATR (P<0.05). Conclusion ATR can enhance the survival of
ultra-long dorsal random skin flaps in rats, which may be related to promoting microangiogenesis and inhibiting

inflammatory and oxidative stress.
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Fig 1 The model of random skin flap on the back of rat

A: The rectangular area of random skin flaps; B: Random skin flaps;

C: Random skin flaps replanted in situ.
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Table1 Sequences of primers

Gene Sequence (5'-3") Product length

VEGF F: ACTGTGAGCCTTGTTCAGAGCGGAGA 250 bp
R: GTGACGATGGTGGTGTGGTGGTGAC

bFGF  F: AGCATCACTTCGCTTCCCGCACTG 264 bp
R; AGCCAGCAGCCGTCCATCTTCCTT

B-actin F: GAAGATCAAGATCATTGCTCCT 111 bp

R: TACTCCTGCTTGCTGATCCA

TrizoliEHEIULZ L LAY B RNA, $#4PrimeScript RT
reagent Kitif ) & U6 51 RN A% 5% S cDNA, 7852
I 6 2 B PCRAX 14595.0 “CHiAEPE30 s, 95.0 CAETE
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TE Ui, e TR, Joaitt, I W ZURE , i
R G ; P10, P20, P30, P40 KA WAL 24U
B, ige A RTE, BB IEHAER, W2, BRI R
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Fig 2 General observation of skin flaps

A: CON group; B: P10 group; C: P20 group; D: P30 group; E: P40 group.
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Table 2 The survival rate and number of microvessels in skin flaps

Group " ATR dosage/ Survi:al N_umber of
(mg/kg) rate/% microvessels
CON 6 0 39.84+2.27 6.53+1.30
P10 6 10 49.78+4.79% 7.60£1.61*
P20 6 20 59.64+2.41* 10.33+2.47*
P30 6 30 88.35+10.87* 18.03+4.01*
P40 6 40 70.76+4.78* 12.46+2.73*

*P<0.05, vs. previous ATR dosage group.

2.4 R VEGF mRNA.bFGF mRNA.SOD . NO#I
MDAMIRIE

SN PO E S PCREGI A R G 7R, 5 CONZH (1
VL4l H 3R A S 1) FEE, BEE ATRAF & B4R A,
VEGF mRNAFIbFGF mRNAZE kKA AR Y |-, 78
ATR 30 mg/kgikl§(P<0.05) . ELISAKMEZS R 2R, 5
CONZ LL#%, i ATRGF & 14 55, SODFINOZKF-AH )i
FHiE, #EATR 30 mg/kgikif (P< 0.05); A MDAJKF-Fifi
ATRF 4 19 42 55 K2 1M M A, 7EATR 30 mg/kg it
(P<0.05), WL#3,

3 itig
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3 SEREBHERGEICD3REALLFLE, x400
Fig 3 HE staining and CD31 immunohistochemical (IHC) staining of
skin flaps. x400

A: CON group; B: P10 group; C: P20 group; D: P30 group; E: P40 group.

Arrows point at the lesions.

%3 R A VEGF mRNA.bFGF mRNA.SOD NOFIMDAKI & A7k F
Table 3 Expression levels of VEGF mRNA, bFGF mRNA, SOD, NO and MDA in skin flaps

Group n ATR dosage/(mg/kg) VEGF mRNA bFGF mRNA SOD/(ng/mg) NO/(umol/mg) MDA/(nmol/mg)
CON 6 0 1 1 70.30£21.90 56.71£3.38 18.69+1.04

P10 6 10 2.29+0.80* 2.61+0.95* 110.25+8.67 68.33+0.99* 17.23+0.58

P20 6 20 2.56+0.89 2.67+1.92 149.33+31.31* 62.64+1.91 15.31+0.84*

P30 6 30 10.76+7.05* 8.30+5.71* 256.49+35.30* 74.53+2.45% 12.25+1.55*%

P40 6 40 4.71£1.31* 2.80+0.64* 212.8+20.70%* 66.94+3.11% 13.79+1.82

*P<0.05, vs. previous ATR dosage group. VEGF: Vascular endothelial growth factor; bFGF: Basic fibroblast growth factor; SOD: Superoxide dismutase;

NO: Nitrogen monoxide; MDA: Malonaldehyde.
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