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H: B E M/MRILE (PRP)ST K R IBAR G RIEE KM, 7k EE7~8/F iR RESD K R
18R, HH6 R KBATFHIEPRP, {12 R KRILEEN B FRIEH S AN BANPRPIESTAH, §4l6
Ro 2 RKBIHB LM IMER . PRPYESHATER S T B WA IS PRP, Xt 4 3% I R i 5
SERAEHEHK. FREBEFESRAFEKR, HRTEERRCLE: RELWHL, BHEJREHENRN
(RT-PCR)EI 5/ &-1B8 (IL-18). BV E-18 (IL-18). IMEMRRLERITFEHE OB -1 (Caspase-1)
MImMRNARIE; e HAWGe i N M P 7 2E K R F(VEGF). CD34Rik. &#: FEREHSR, 5XR
YA, PRPYESTZHE B IRSRFE Hi sl B8 9% (P < 0.05), IL-1B. IL-18. Caspase-1[¥)mRNAZX ] B &
f&(P < 0.05). VEGF. CD34&iXHi EIM(P < 0.05). %6: PRPASAE WEER B EZMHIRIE .

X< i

Efl/MRins, i, IL-18, Caspase-1, LKA F

Experimental Study on the Effect
of Platelet-Rich Plasma on the
Survival of Rat SKkin Flaps

Shihao Zhang, Linsen Fang"
Department of Burns, The First Affiliated Hospital of Anhui Medical University, Hefei Anhui

Received: Apr. 21%, 2025; accepted: May 13", 2025; published: May 22", 2025

Abstract

Objective: To study the effect of platelet-rich plasma (PRP) on the survival of rat skin flaps after
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surgery. Methods: Eighteen healthy adult Sprague-Dawley (SD) rats aged 7~8 weeks were selected.
Six of the rats were used to prepare platelet-rich plasma (PRP). The remaining 12 rats were evenly
divided into a control group and a PRP injection group according to the random number table
method, with 6 rats in each group. A dorsal skin flap model was established in both groups. In the
PRP injection group, PRP was injected into the base of the skin flap during the operation, while in
the control group, an equal volume of normal saline was injected in the same way. The rats were
sacrificed on the 5th day after the operation. Photos were taken to calculate the necrosis ratio of the
skin flaps. Skin flap tissues were collected. Reverse transcription-polymerase chain reaction (RT-
PCR) was used to detect the mRNA expressions of interleukin-1p (IL-1p), interleukin-18 (IL-18), and
cysteine-aspartic acid specific protease-1 (Caspase-1). Inmunohistochemical staining was used to
evaluate the expressions of vascular endothelial growth factor (VEGF) and CD34. Results: On the 5th
day after the operation, compared with the control group, the necrosis ratio of the skin flaps in the
PRP injection group was significantly reduced (P < 0.05), and the mRNA expressions of interleukin-
1p (IL-1p), interleukin-18 (IL-18), and cysteine-aspartic acid specific protease-1 (Caspase-1) were
significantly decreased (P < 0.05). The expressions of vascular endothelial growth factor (VEGF) and
CD34 were significantly increased (P < 0.05). Conclusion: PRP can effectively improve the survival
of rat skin flaps.
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1. 5|15

FE R AE R e BT AR — U SR, AT A R LR 0 e 56 7 A A4 SRR 55 o) [ 1],
SR, ISR FEAE 9 R A G 3 WL F AORE, PR f 2 7 TGRS A« K, BE K
WA AW E SR ORI, RS BGOSR A it (BAERRS, RIERTERE O
AT5 8 WANEE . & Ifil /ML K (platelet rich plasma, PRP)JE & B 2500 F- Bt, A Al Loy B 15 B 0058 o i 2%, $L
A E /MR 2 P, ERRACAOIE SN 3G i A8 AR AR T T R T T R 2]
ABEFL B AEEE . SD K Z I, ¥ PRP M TR IR E T AR, WEL PRP X fRA 5 BOE
R o

2. 5 H*E
2.1. FEXFSE

4 %-1p (interleukin-14, IL- 1) Fi AR5 [/~ 2-18 (interleukin-18, IL-18)FLAA AN F AR KL
TR 7 YE B FIBf-1 (cysteinyl aspartate specific proteinase-1, Caspase- 1) FUAAR I H e 16 AR A B
o], I P A KR F(vascular endothelial growth factor, VEGF)Fi 4RI B 26 o & Hr AE W H AR A BR A
F], CD34 Pk 1y 3 2EER € /R BHE A 7], RNeasy W71 & W H il £ AR A R A A, QuantiTect
A B AL B RAHT R BR A, PCR 519006 [ 750N 4 MER AR R 2w, I I =y 8 550
& 2 R & B O N B8 E S ARE Ay AR, End AR 2 SN OO0 B s 4 R AR VIR A BR A
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H), WS - BA S N (Reverse Transcription-Polymerase Chain Reaction, RT-PCR){3 ) F 3€ [F 3 FH 4=
MARGAWRAT], DP74 o Hrae A M) RAse e 5 AR B Bt A IR AR, Enikfil R540 M54/ NPk
FEHLIA RN T Bk A dr R A PR A F], DW-HLS HRIR A4 5 F W E FP R e 2B AR I B IR
], BC-5390CRP 4 [ 0 LR 20 L 70 B A0 1 3 i 7 [ B A BR 24 )

2.2. SLEENMS 4R

B ERN RS2 I8 S D [T IE: SYXK(/7)2017-006]#2 £ 18 W fd Bt SPF 2% SD Kf, =
H210~240g, 7~8 Y. KRTEZE 20°C~28°C. MBIF 45%~75%5M T, H2EWFE 3 K. SeiifE KR
H S K. SIS s0 e I 2B B R S SE S A FE R 1 2> B ftk(4a 5 : LLSC20241735). 18 K SD
KE LML FRIE 5 B PRP #4020 6 R BBkl 12 K, 12 R HeAs A i)/ 2H K B PR
BEHLE TR vE XTI 6 H . PRP T4l 6 K.

2.3. PRP §&

BEHLM 6 R PRP fill s 2 KB Bkt 1 3, I 3.5% R0 5 e N BRIBE J K SREBUII MO [ % ¥ 753410
NI R BT R R B, ST, B8 Tk, FHRILEE T I i bkl 4 i B T Hsess o
B JE A FE R B - FESRI 4 M BCE T3 0L, 78 22°CFEL 200 g B0 I (724208 11 em) 0 20 73
B ez EoEar =R, RNEERNE LR, BRI AL MOEgRE, TR
NFEBIR LGRS IR, KA MR A AR, O T RORRE R
B A ff /MR, R B ERR DN R 2 5 — NMRE A, e OO E T 0L, £ 22CF
LA 200 g B0 J 850 10 238l Jm AL MRZ I EJZ A, IRy PRP. HU B HLZ) 0.2 ml f) PRP,
s FH 4 0 7 BT ST B PR AR /N PR B0

2.4. BUmALIE

BEALA 12 R MR IR B e 1 R, DUKERE S B 25 0E T A IELAE RN AL
JEIEHZ RS A A 77 1 emy 7.5 cm A8 By C; 43I LLS By C MGG ACPAT TR I N &L 4
] 2 cm #4555 Dy E; BUBD. CE H 43 5iH A Fu G; feJai%R: DEFG VU £, %X R0 A I X 45K,
FH A 1%6.5cm?s H KR 3.5%FF b5 SRR 3 min 5, $4 5 BUGEHR EER B 4ERRR T 2%, (RFEM[E &
KB, WRRE AT &R HEE 8. WhRic VI KR R 2, A BRI E S
RINEE 5 B AR BE R SR TS Bk 28 SCVE N B Ik Bl ik . PRP 355 20 B0t B2 1 DR RIS e v i e
P, PR, PRP FESE 100 ul/cm? I E2K PRP S5AEFEh/KACE B 1 ml IR A IFEST 3
JEE T, Xt HRZEL UL LE A R B S 1 ml A B E K, SRR R R A 4 RSk .

2.5. HEHRIRT BMIATE L B E

E AR S ARG 5 R BORFAT IR, R SO BUK RO . Pt IR . B AR KA g ek
ALK VITFHLAR MRS € SCONIAFE . FIH ImageProPlus6.0 FR A X5 $a4% (18 v 2547 70, 4 KRR
B FEL AL T U B 58, 4% LT B R ST ok v 5 B SR SE EL A

2.6. FRMLHL B

AR SR BB A S 0.5~1.5 em HIWRAS, K BOMFH IR AU KT IEH 21T, P35> Bt 67
BEPEAR I 1~1.5 cm #1530 B T80 CUKARR IR /A7, T RT-PCR Auill, REAEAHRG 0.5~1 cm #5>H 10%4H
IR E G, BT TRAARAE, T HE A R AT e i gt
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2.7. RT-PCR #&37

B HOR BRUR IR2H 2R, IR L 2R B AN T8 o B B 2 Al A 2, #48 RNeasy 771 & 1t BH B2 HUZH 27
HFE RNA, T30 RNA #%18 QuantiTect 3558 U W11 5y cDNA. LAREES ) cDNA (£ 100 ng/ul)
£ PCR RS, GECHILFIT PCR AR RIENES AL AT BRI 2.0, B0 J5 N RT-PCR A
17 PCR ¥ 3. #2HU RT-PCR Kl JE R i) Ct {8, tHE B RZERE CtES NS EERP) CtE %, 15t ACt
{H. # PRP JF T4 ACt fE LN IR ACE $51H, 33 AACE, fFH 2724 7y & 1L-18. IL-18 Al
Caspase-1 [JHHX KiE &

2.8. RBEURETSH

S H R R IR LT E AT . RS . CBERRFEIRE KA )E . 1% DAB 57 & 15 AT %
SR G, 1E 400 5 R0 MR A BHR, WS AR VEGF #l CD34 ks, KH
e g BIE N P g BT ISy . RETK A EIH R D) R BEALIEEL 6 A 400 EEALEF AT VRS, 6 IRIFArI
I BT 5y o DARR G (0N i A7 T 20 Bt R B B O A, T ESSE 1 2 A o PR ZH R4 A )
B, BV RENTR: 1. Ef: LEGRHNO 4, HWEON 14, RGN 2 4, EEEN3 5.
2. PHME4IBBE /0 EE: 011 0 4, 1%~24%1t 1 43, 25%~49%it 2 4, 50%~74%it 3 4, 75%~100%it 4
9y 3. A& UnRSE 5PHELNM 5 2 LeAF o IR A o i & iy

29. GitEA*
SIS AR R A SPSS 27.0 AT AT, A IES AT EEEER HS + fnvEE
(X +5)FBn. HMEEHMAIFEAR tial, PLP<0.05 NERHESITFE L.
3. R
3.1. PRP /MR E
R TSR PRP DNIE BIREE, ABFFN N HAE PRP S 4K PRP H /MR ECE AT T
. W 1.
Table 1. Summary of platelet counts in Platelet-Rich Plasma (PRP) corresponding to rats in the PRP injection group
%z 1. PRP SESHARFRXT R PRP AT M/ MR HCL R
FEA PRP A /MR E(10°/1)
1 3296
2 3483
3 3261
4 3530
5
6

3319
3117

3.2. BIRIRTE LA

ARJGEE 5 R, WAL AL, i TR B B, p B RE, RmLBRE
1, FRIEREAR BB R TC W] I o PRP Y3 5 40 3 4 v S K 70 X3 (P £0 3t S T 4 A G i g %
RIMBRAG, LT AT RIA] WAl SXIAAMEL, PRP (RS SR IRSELL B W] S A, 22
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Figure 1. Observation of the necrosis ratio of skin flaps in the two groups of rats on the fifth day after the operation

1. 2 AXRBAREE R R HIAFE L FI 52

Table 2. Statistical table of the necrosis ratio of skin flaps in the two groups of rats on the fifth day after the operation (%,
X*s)

2.2 HARAEE AREMHIRTELL BRI R (%, ¥+5)

251 R WL LA
X HEZH 6 38.60 + 8.50
PRP 74140 6 16.22+2.16
F1{H 5.203
PiH <0.001

3.3. RT-PCR ¥4 R

RT-PCR A2 5 K, XML, PRP 4413 IL-18. IL-18. Caspase-1 ] mRNA FH%}
RIZEHHERK, EREFHTFR (P <0.05). W#E 3.

Table 3. Statistical table of the relative expressions of IL-1f, IL-18 and Caspase-1 in the skin flap tissues of the two groups of
rats on the fifth day after the operation (x £ )

FI2HEARAREERREMRAL IL-18, 1L-18. Caspase-1 XM FRIXEGZITR(x +5)

20731 R IL-15 IL-18 Caspase-1

o 2 6 8.66 + 0.59 8.83 £0.62 8.35+0.31

PRP #4140 6 3.66+0.51 5.22+0.95 4324033
F1{H 0.189 1.162 0.002
PiE <0.001 <0.001 <0.001

34. REHENEETFSER
G A G EE D RIGEE 5 K, WHIRZHAE WAR B (4 VEGF 1 CD34 £k, PRP I:5H4H A WK Eki 8
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4, VEGF Ml CD34 #i5. S5XHBZHAHH, PRP 44 VEGF M1 CD34 ¥4 ST e, ZRA%H %5
X(P<0.05). W7 4.

Table 4. Statistical table of the immunohistochemical scores of Vascular Endothelial Growth Factor (VEGF) and CD34 in the
two groups of rats on the fifth day after the operation (x £ )

F 4.2 AABARGERX VEGF F CD34 S BAWITES B GHITR(T +5)

45 R VEGF CD34
R ZH 6 3.00 £ 0.63 2.17+0.75
PRP 73440 6 4.50+1.22 4.00 +1.67

F{H 4.706 4.206

P <0.05 <0.05

4. WHig

B e — M RIS E . HPUEE SN T L FEE AR, Had 78 Hm
15 AR A UM A i U R A R BB BURK O 2E . S SRRl B B
AMBFI ARG S HEVRAC R ThREMR R o, IR SEP BEAH BOGIG . A ELRSM, (T4 — Nl MY B2
BT, #OTRERRAT RS, i S BRI IR L.

FEEREAE T, B A LA BT B DR B R IR A 15 (1) OG5 . PRP T (1) - UKL RE W BRI 2 P AR K IR 7,
Horp B i RS A K B (PDGF) # Ak AEK K-8 (TGF-p) 3R B2 20 i AR KK 1 (EGF) BA K I8 Y
A KR F(VEGF) & o X B4 KR 73 B (R 4 s 4 5 2 Ak O ThRE, R 08 st i 5 0 5 41 21
AR, MR A LB R [3][4]. VEGF J&— B s 4 A T M8 N e 4i i i A KR, el LS
PN R THT R AH N 2 A s B, SRR TR P B A A B, 35 SR I AR B (S], A2 H RTRIF SO K I
BRAEK T2 —. CD34 & —Fhm B AL S I a1, B B0 M A« 40 A i S8k DA & P R 4
HAZ XX KIE, CD34 {E R —Fl d B (10 8 A Bibn B, BEWE I ML 4Py A (45 B, 2 B T4
B A L5 TR BB DL[6] [7]o TEAHEFLH, 8 I K B R MR 2H S AT s 2l A G i R B, 78 K B R
FARS R EH PRP, AF I A BA % B VEGF FIl CD34 (335 Eif, I H PRP VESFH K R
(0 3 5 B ST v T R AL T Uk, 2B HEN PRP RERE I I (L b M A8 ok R vy B0 it %6, st
B AR

& ) RRE SN A 1 H SR8, BT S A AR K 7 =4 b, et
A9 SR, B 28RE ORI AT S B 28 . AR TR BB L[ 107, AT & A2 52 (1) 47355
PRP 1 o-F0RE HH (14 98 5E A5 2L 48 R 715 G928 AR 2 8 200 B 1) 452073 50 17 SR AR (T B8 T, WX Jed i 48 i 1A T 1 %
X PRP Z 54 AUEE M E BN 2 —[11]. Caspase-1 A& —Fh2B R A8, 2440 AIEHI% AR A AR 5L
AR, NLRP3 25 5 i /MA LR . $R 3L IFB00% Caspase-1[12], 8T U)E AAE MR 1 ii44, dnniik e
A Z-15 (pro-IL-18)FIRG A& 4L/ E-18 (pro-IL-18), A TEER A4l %-18 (IL-15)F1 20
JIArZR-18 (IL-18), AIMAE ZAE SN A% B A FI[13]-[16]. ASHIFFEH) RT-PCR #dlu & W], 78K B R
A d ] PRP 7] L 25 B A G 4L 4rh TL-18. IL-18. Caspase-1 [13i%, H PRP VESFA KRR
BTSRRI, PRI AE 2 HEN PRP BB a8 i 1) B AR S5 98 e Sk A0 B (1 B o

g FRTR, TERR BT AR R ES PRP, RE9% 502 52 mAR G B sid 2, F /B F ML AT AE
I A B A 2 SN A 5, R PSS PRP VR AT AR I PR AR T R TR I R — M
MFBL.
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5. RS RE

REIGAFAE LA R 2 Ak Ho—, BT RBRIMEA P, SLi0R A2 RF 544k PRP, 1fidEH % PRP,
RECHZOIT[17] [18JUESERAE PRP EI6I7 R Z S A8, BT Res] KIS RER L, i3
M SEER s = A gm . H =, SEIRAEARGEE S RAFERR, REEIRIT PRP X B HEAEVE K . 3
=, ARSZEG AN PRP 45 24 (1) e A7 sUANINT[A] . PRP A5 FH S0 751 AR 00 B AAS [R]85 7 SR . AN [RIH
JE PRP 2 [H] (¥ 77 83400 56 2 LA K PRP A L AAHAR e A= K [ - Bl 40 ff R -2 32 24 FH 45 07 T JE PR i+, i i
R FERRIVIRAIAE, H, FEEANHHREZHIT, LA PRP 75K IF AR F IR E L.

Fil &S

P 1 7 AR P
1E& TRk A

TAESE: SRR, OCBRS . HORBEL. RN AR BHRS. BB, ARH.
S5 3k
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