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Abstract

Objective: To determine whether the postoperative timing of PRP administration affects random-
pattern skin flap survival in rats, and whether an additional dose on postoperative day 3 provides
further benefit after immediate treatment. Methods: A modified McFarlane dorsal random-pattern
skin flap model was established in rats. Animals were assigned to an untreated group, an immediate
postoperative PRP group, a postoperative day 1 PRP group, an immediate postoperative plus post-
operative day 3 PRP group, and a postoperative day 3 PRP group. PRP was administered at the des-
ignated time points. Flap necrosis rate was assessed on postoperative day 7. Caspase-1, IL-1f, and
IL-18 protein expression was measured by Western blot. Results: Flap necrotic area was smaller in
all PRP intervention groups than in the untreated group. Planned comparisons showed that imme-
diate postoperative PRP reduced the necrosis rate versus the untreated group, while immediate
postoperative PRP plus an additional POD3 treatment further reduced necrosis versus immediate
postoperative PRP alone (both P < 0.05). Western blot results showed thatIL-1f, IL-18, and Caspase-
1 expression also differed significantly among groups overall (all P < 0.05). In the immediate post-
operative plus postoperative day 3 group, IL-1f and Caspase-1 levels were lower than those in the
three single-treatment groups, whereas IL-18 mainly differed between the untreated group and the
PRP-treated groups. Conclusion: The effect of PRP on flap survival in this rat model varied with post-
operative timing. Inmediate postoperative treatment improved flap survival, and an additional
dose on postoperative day 3 further reduced flap necrosis.
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TEWGIR R, Bl S R TR GBS R N V2 o S Y 7 SR Bl B9 R A B, e R
W, DU AR T, 7RSSV 5 T A AR e N ANMEL 1] F B R R I 3 AR A R T LA
78 X 38 5 Y IHE AN R R4k R IR B, I PR L Bt (1 32 B ) . — [ 1] [2]

& /M 3R (platelet-rich plasma, PRP)RIE T A AR, Hl& X fME, S H T2 AR EE
WEINEIT[3]. PRP & 2RI /MERE UGS TR, TS5 JRE R AR R & 4
B FE3] [4]. CAZNISEIIER, PRP AT B G AT o0 o A7 1% , R J0ORE OB, B B R e afL 7
FEERUA[5] (6] (HILHFFFAELR 2RI AL AL BT SR MR8 i85 7 AR AE 22 7, S5 IRIEA e — 3K
[4].

MHLUE S HFEE, AR AN RIS R) 2506 B (9 Je 3B PR B FEANAH IR o 495 1 7 10T DLk afi A0 98 R s B2k 32
Bt 5 12 55 NI RS S B, SO I 58 (1 e ol i R AEAEAR G B H 7] [8]. DRIk, RIERIZI. R
B 1 RFMARSEE 3 REGZFTTHN FIHLUVER = SO —8 [Fl—FrlRIEA [ ] Sk N, HAE
FHXE ORISR BE T AN ] o B FoX — A, SRR IS S 80BN 25 L B TP SRR

I BETHAR LA AT DASR A 5 B 2 1) o O L e, T J= AR Ak aE AT MAH B A B T AT A e, b
Caspase-1. IL-18 Fl TL-18 HJ M A IEAH <2 T HL LA B IIEHE[4] [8]. AHF 7T KL R McFarlane K%
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PR R BB, LU FIAR J5 T FI LR PRP X BRGSO RE R, I 35 i S AE AR i B 220 45 24 2l
TARIES 3 Kigm—k, —ET RSP,

2. 5 H*E
2.1. SIS A4

198 FH i 52 99 T 44 B 14: (specific pathogen-free, SPF)fi iR i 4F ME P Sprague-Dawley (SD) KRR, 1K=
210~220 g, SN H ZBIER KL s G SITHFET 20°C~25C L 12 h R B S+,
HHBEUOK, SLRATNERMEFEIE 1 A AL LBERIR S L0 PI0 B 2 i SIS
LLSC20242525; 202543 H 18 H).

KA BN ECTRIZF SR 5 dH: HAd . RIGRIZIA. KRGS 1 RA. REEZ + REH 3K
HMAJEEE 3 KA. = AHARESZ PRP T, RIGEHZIATARGZISZ; REH 1 RATRESE 1K
ey, RJGH 3 RETARIGEEH 3 RGEY, RERIZ + REH 3 RETARGEZIRAIEEE 3 KMz 1
o RBLIHIF E 2 % Western blot TN 6 Hahiy. HEGT T R AR RK SPF % fd BN SD KR
FF L] 46 PRP, XS8R FR AN N S8 43 L L Ge it 50 #T

2.2. PRP §%&

TETCHR 26 N REFM AR KR A ML, DATBERRIAPUEE, KA IS0 PRP. &G T IR
T 200 % g &0 20min, HOESAMKE . AREAHMRE. WIUILKE &K ABZE NS08, H
LA 200 x g B0 20 mine IRESCME SR EJEL 2/3 SRR, (R BE R FB ML/ MR TTE M/ B i 3,
BRI H R, 193] PRP. BT A B4 2 PRP FEAIY R 4 H BN LR 3 B DGEAT AR . oA
BER 4 il iR BON(628 + 237) x 105/mL, X /NS & 533 B A REA, AH T PRP #il4%. &
UGG, PRP R I/ BU(2026 £ 253) x 109mL, PRP AZHMLEE A 3.3 — 7.6 x 106/mL. T
MRS BT 3 5805 T 5 £5 10 PRP FEAT LLAIFR .

2.3. BEEEBEREY R PRP 4%

TREBEWAMBT 1omxSem KATEER, SMIERFEE. Ng—~0E, LIS HG IERH 25300
JBIR FELAL NS, IS MG T iZ B2 1 em &b KA 5 5 IEH 24T, WIZEE
B 1 eme WY B B N L, TR IR TR R B ARSIl oMl 2 2
6 AR P TR 2 S, A R R e 2 AR 30 L R LA

H4 B LB TR0 I AT 10% 91 & BERRES V5 Hh, iy 1000 U/mL PRP BUE . 4251144 0.1
mL/cm? 7| &4 PRP 5¥#uS L AR 10:1 WG, S5 E SRR, B EE S H0R A B 4a b i,
REVBAKJE ST RN AT H VARS8 B33 568 T R MR I, 25 Hh Uk 42 IR R R e 4 58 i 5 45 24, PRAIETE
AT PRP 7EHI4 )5 3 h WoE G tb 54520, 2 IALEA 3R 38 S1 i S SR B A A K . AR5 RP
ZH T MEEERTR 2, MG 5-0 2R ae & e . HRSa e g Em kst s, BT
AH I () SRR 5 5] 5 R ST 45 T PRP.

2.4. MEBRATERER

TARIER 7 RINBGCFAS ARSI IR R R T 0w K. R LR, T, ik
AR X IHE SONIRBEX s B IR B S 20, st S i HATS H s R 6 DXl SORAAIE X . T R AE
SERATHEATRENL N 5, VPR AEAR RN 74U S 2 T 58 TR &
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He &S\ Image-Pro Plus 6.0 B0fF, & R i A SR BETRAR, R SESRBETAR o5 2 i A i v 20
EL, ACAMIER . LA A S SR BE A N G it S

2.5. Western Blot &

TARJGEE 7 REURE eIz vt 28 S IX HZR, W EGE VR J5 AR AE T—80°C - BURE S I N &5 2 B0 1) 777 RIPA
ZUR SV RARBUE A, B0 53, SKRH BCA VElE 8 AR . %8 LAEE T SDS-PAGE H
PKIFEE IR A PVDF . 3} 520 BI85 & Caspase-1+ IL-18 F1 IL-18 —$T, HI BN —hiif L. PL-
actin fEHNZ . KA Imagel FAFINE 26 AKBEAE, %717 I BEAE 43 T AE R o0 A5 B 26 A T e i, BAH AR
HA5 p-actin K LA RS RTRIZ K

2.6. GitFESH

KH RBATE T TFRBTRIA X £ 5 RoR o RFERN FBA AT, SR B 507 22 701 1 7 8 A
O IR 25 5, T SR 7T i) AR AT PR AL TR LA 25 AL S RS EDZIZE, T 0 5300 PRP T T2 158 3
RIGEZHEREWZ] + RIG5H 3 RH, T HIBHEINGES 2525 H KA EE o P20 HEBER A AR A
t fr 4

Western blot f AR AT LK 27 Z 00T, B2 3R Guit 8 UE R Tukey GG HHT 2 E I
o BT RORAR R, AR RS E R A G E R L. P<0.05 YN ERH G

3. 58
3.1. AEIARGEFE#HL PRP 3} B IATE AR

ARIGEE TR, SHBIIAAEZ T 25 AV i v] L] S I REIAE X, 2% PRP T TRALIZ IR
SENEH B AL, HERARERIZ] + RIES 3 RS R WA 1.

s 14 5 EI 21 COREEIRM RIF0+3F 41 R 3 F 4L

Figure 1. Gross appearance of flaps on postoperative day 7

1. RIG8 7 REERMIN UK RE

IR EREGE R TR, SO ERE SR L(F=28.50,P<0.001). 7% A HIRFEZH(54.8 £ 6.7)%,
RJGENZIH (307 £ 4.00%, ARJEH 1 R NGE3.0 +6.3)%, RJFRIZ] + RFH 3 RANQ23.8 £ 5.1)%,
ARIFH 3 RENB3S5+4.1)%. MktbEER, RERMZIHRIERLT T HH(E=7.61,P<0.001); FELEHE
fiti b, RJERIZI + REE 3 RARIERGE—BICT ARG RIZIH (= 2.58, P =0.029). W[4 2.
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Figure 2. Flap necrosis rate under different postoperative PRP regimens

2. ANEIARGFAETH PRP Xt B A5 R A0 220

3.2. FRGHFH R RIEMXEBRIENRM

3.2.1. IL-18

IL-18 & H FIATE & IR AAAE SR 22 5:(F = 17.80, P < 0.001). %5 A ZHAMXT #IAE N 0.99 +£0.20, A5
BIZIZHM 0.67 + 0.05, RJG5 1 KN 0.68 £ 0.04, RGHIZ| + RJE5 3 R4 N 0.47 £0.10, KR53
RN 0.68 +0.07, Tukey HiG bR ER, THHRETETMH; RERIZ] + REHE 3 RAMKT ARG
ZIH . KRGS 1 REMAIEE 3 RA; RERIZIA. REHE 1| RARMARGH 3 RAZ A ZER LS 45
Yo W 3A). E3(B).

3.2.2.1L-18

IL-18 £§ [ARIAE S RAFAE SR ZE R (F = 23.94, P < 0.001). 45 LA FIAE N 099 £0.12, AJFR1IZ]
A7 0.55+0.08, RJGEE 1 R4K 0.69+£0.04, RJFEIZ] + K55 3 RN 0.56+0.07, RJ5%8 3 K4 M 0.56
+0.13. Tukey H/GHHER, THHGTE&THH; STIHZEER LGSR WE 3A). El3(0).

3.2.3. Caspase-1
Caspase-1 & [ FIETE & IR AFAE SR Z 7 (F = 61.04, P < 0.001). %5 AT EIEE N 0.99 +0.07,
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RIGEIZIZH A 049 £ 0.10, R 1 KA 046 +0.09, RGHZ + RIGH 3 K4 026+0.04, K5
%3 KAN0.61+0.10, Tukey F/GtbEExR, TAARTSETHA; REWZ + R 3 REAMTAR
JEEPZIA. RIGH 1 RAFMARIEH 3 Ral; RJEH 3 RAFTARES 1 R4l; REMZASREE 1 K
H, RERIZIHEAREE 3 REZ M ZER TGRS WE 3(A) El3(D).
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Figure 3. Expression of inflammatory-related proteins under different PRP regimens
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4. g

AHWFFELLEL T PRP AEA [FA ST FUR AL T XS K 5B B G 5 . 45 R SR, ARJE B2 850
FART T EH, R ERGERIZ] + RIGE 3 RESIFERE DT BBRIRG AT RN S, REH
1 RAMASGE 3 REAKIEREEL & TARGNZIA . R REHAR G THEHLAE, PRP X IR
TER DGR AR, ER G 2N BT OREEE 3 RIBI—IR, I3k —P ek

X455 IR G R AEER r BOE AR AR — 8, LIRS A E i m s 5 A
JESTBOR, B JE A B NIAFCIERR . M S S HEER B[ 7] [8]. DAL, ARJFRIZI. REH1
RAMARJEH 3 RIFAXN MR —HRE 5. NGRS HEEER GRS, BXRIEERAES 3 RIFAR
BRPTH. A—hm, RERIZ] + RE%E 3 RAMTAREZIA, B meZitERasEsg, m
SEAE R T FOEA EE— P RAK T &SRS . BRAE G T PRP S5 R IRRBGE BT, Z&ES T T IAS5x
MR Z LA, FEHRTT PRP WA RK(S] [6]. ABFFUAELLEEA bt — P I T ARG AN AT AL,
ARG 3 RIBINGZTTR. 4R ExR, PRP MERIFIES RGN R HIER. Bxgedt, RiGH
ZHRTCRBUE G IR B TR 3 RESY, FRUImTi#E—PE. 5Raisiry 8o,
X 25 B BT PR b 5 2 IS ATLRT I i SR s 10 5 s S 18T

Western blot &5 5 M R SEAHCZ TR ML T4 7R(E S . IL-18. IL-18 Fl Caspase-1 #£75 A B4 T8
/K-, PRP TG BRI, Ui BT & RAEA SRS IC T A . (8 3 MEFRIFR RIS 42—
B . IL-18 FET A5 % PRP TTRA L BIAFERE 7, T TN B AN 5 R W2 7% = . 1 IL-
18 1 Caspase-1 TEAN A 2524577 S 22 S M BE B, BN Z57E IL-18 F1 Caspase-1 IX PN Fabs LX)
T HEARBIRIE Ko SR AT RRAE T =3 B8 SR MEAE OG- F, {H Caspase-1 IR SE /MAETE LA
5, IL-18 S w45 J5 75 SV, T 1L-18 78 B2 JRAR G S AR — e S aliR A, HLAMSRIR 2 .
AW TR P RARJGHE 7 REFA KBRS IR DEE, S5RE 2R EMIRFERERE . 41 MR i Je B AR
R R, X EEH AT REE 3 AN HERR BUZE IR AR A I 58 A AT AR IR R A

KFE R B, WERLNG - REREE 7 K, G858 EL 2577 2 Z 1A IR T TH
P, HARE RS R BB B, AT E SURAERS (B G FE INg 25, RiE— P RN F
I AR E R 5=, JOEMRE AR T Caspase-1. IL-15 A1 IL-18, HREWSSCHF
RN Z TR AIWT, AR 5 I E b 8. SR, 78 1% R I A7 fap il 7 R A
Arr, PRP F-1i5 RO GG A OG: RFE RIS R TARES 3 RiBI—k, W BRICAEE,
FHRE B 23 2 0EAH O 2] 4R EE T
5. &g

KWL, PRP T AJGA RTINS HL AT LI A (7] R B I s 45 )7y« A5 BRI Z145 24 m B AR OK B B
EEIEASER, R ETORES 3 R —x T, Wt B ueEgE. RAEMKEASRER,
1BhN% 2520 IL-1p8 M Caspase-1 Fikit— B BEAK. BEHIAEZ & BRI 5747 B 2 B AR A o, PRP () FRACR
H5RENPAR, TG G G e MEA EREMN.

e
P A AR 3 o R
EE&UIH

T I B R R A I PR B 2 e R B H (S 52 9301001815) BB«
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