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Natural hirudin hydrogel improves the survival rate of random pattern flaps

Wei Shu-yi, Yin Guo-gian, Han Zhi-giang, Pan Xin-yuan, Lin Bo-jie (Department of Plastic Surgery, the First
Affiliated Hospital of Guangxi Medical University, Nanning 530021, Guangxi Zhuang Autonomous Region,
China)

Abstract

BACKGROUND: A random pattern flap is prone to resulting in blood stasis and even ischemic necrosis. Clinical
and animal experiments have proved that hirudin can improve the survival rate of the pattern flap.

OBJECTIVE: To discuss the effects of natural hirudin hydrogel on the survival of rat random pattern flaps.
METHODS: Natural hirudin hydrogel was prepared for percutaneous permeation experiment using modified
Franz diffusion cell. Markwardt method was used to detect hirudin activity. Random pattern flaps from the back of
Wistar rats, 9 cm x 3 cm, were used for flap preparation. The flaps were randomized into three groups, normal
saline group, hirudin group and blank gel matrix group. Postoperative gross, histopathological, and morphological
observations were conducted, and the survival rate of the flaps was calculated at day 7.

RESULTS AND CONCLUSION: In vitro experiments: The active ingredient of the natural hirudin hydrogel
passed through the skin, but there was no active ingredient in the blank gel group. In vivo experiments: After 7
days, the length of necrotic flaps in the hirudin group was significantly longer than that in the normal saline and
blank gel matrix groups (P < 0.05). After 3 days, the phenomenon of red blood cell stasis in dermal capillaries and
venules was significantly reduced in the hirudin group as compared with the normal saline and blank gel matrix
groups; after 7 days, subcutaneous collagen and granulation tissue hyperplasia was more obvious in the hirudin
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group than in the normal saline and blank gel groups; after 7 days, the survival rate of flaps in the hirudin group was
significantly higher than that in the normal saline and blank gel matrix groups (P < 0.05). Natural hirudin permeate the
intact skin tissue, and local application of natural hirudin hydrogel can improve blood stasis after flap transplantation and

be conducive to the formation of new blood vessels.

Subject headings: hirudins; gels; osmosis; surgical flaps; rats, Wistar
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Figure 1 Preparation of random pattern flap with attention to
protecting the vascular pedicle

RELIE: AJ5KBBAECER Y 5, T vEk
BERZFZENW)SLL PO G —IRTR, /M AT, =
WIEHIE25 CAAT o BERMEEAN FUAERRAS B B s 1.
&L, AL, RFAH KA TEREXRHEI0g
AFEIK, 3WKId, RAR/KIE AR AL FERBFRRIR K10 g
FARIIE ZAKBRE, 3, 25 IR RS AL B R R
A AEE10 g, 37Kk/d.

FEUMERIERR: TARGERIZTFU, "R EE I
MRS, R s v R S b v Ay B IR € % R
il EEREEK. LB RN, IH R~ R
A% R R I K, K565 $10.01 em.

TARGHES, 5, TR, [FH5%KEEMES uL/ghEls
BRI, VIER A% 20 B et 5 3 emAib 414, AR KR K —
W B A8 AR 53 50 10% 1) B A v [ 7
HIAWAIEY R, IARK YA, B TSR A
L1,

ARJE7 d, BREEREG, PEH, HEMSAHENN
B W5 3, Bl Imaga-Pro 6.0 % {143 7 % %5 (3
TIANGE 2 7)) U 55 Sz PR R R« A7 37 T AR T R
WEAFE R,

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

BRI = B A I T AR B T A X 100%

Gt 15 HSPSS 16.04: i AT 4 it 2
TN o B Uixes o, P4 A Euisefd it #056, P < 0.05
HESA B FEER X,

2 #45H  Results

21 RIME BB ERIEZE R MarkwardtiZz & it 4
JFYET 4 B 1 JELe 5 B [ RO R I 5 SR R s 7R i
R) R, SO0 A 1) 4T 4 5 1 D 4 1 TR) 3 IR (P <
0.05), {£3 hifisEI5 K (85.400+1.454) s, Mixf H414F
Y (DR EE I TR E I B AEIR, WLRAFIE2,

R RHETUER ARSI E X T

Table 1 Comparison of the coagulation time of fibrinogen in

each group (xts, s)
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Figure 2 In vitro percutaneous penetration of natural hirudin
hydrogel (200 r/min, 37 C)
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Figure 3 General observation of random pattern flaps of Wistar
rats at postoperative 7 d
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Table 2 Survival rate of the random pattern flap in each group
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Figure 4 Histopathological observation of random pattern
flaps at postoperative 3 d (Hematoxylin-eosin
staining, x400)
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Figure 5 Histopathological observation of random pattern
flaps at postoperative 7 d (Hematoxylin-eosin
staining, x400)
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