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AR TR 28 B4 IL 4m AeLm 22 4045 )22, Western blot A= 9% % R 45 R 77 Akt = GSK3 B #9BFER ALK 34 L 5F
(P<0.05), &t FA3ZBAIH Ake = GSK3 B #9BFERALK-F & K RERSEHG, AR R S Ake fo
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Effect of different local temperature on PI3K/Akt/GSK3p pathway
in rat model of pressure ulcer*

Qing Wang, Yan-ping Bai, Feng-mei Xing, Feng-lan Wang, Xiao-li Zhang
(College of Nursing and Rehabilitation, North China University of Technology,
Tangshan, Hebei 063000, China)

Abstract: Objectives To investigate the effect of different local temperature on PI3K/Akt/GSK3p pathway
in rat model of pressure ulcer. Methods The rat model of pressure ulcer was established by ischemia reperfusion
(IR) method. 40 SD rats of SPF grade were divided into Sham group, NTI group, HTI group and LTI group.
HE staining was performed to observe pathologies of skeletal muscle. Western blot analysis was utilized to
determine the phosphorylation of Akt and GSK3p. Expression levels of p-Akt and p-GSK3f were determined
by Immunofluorescence; TUNEL staining was performed to identify apoptosis rate of skeletal muscle. Results
Morphological abnormalities of skeletal muscle, apoptosis rate increased while phosphorylation level of Akt and
GSK3p decreased in HTI group when compared with NTI group (P < 0.05). In contrast, low temperature can restrain
the skeletal muscle cell damage and apoptosis, and increased the phosphorylation of Akt and GSK3p when compared
with NTI group (P < 0.05). Conclusions Local hypothermia can enhance recovery of pressure ulcer injury by

increasing the phosphorylation of Akt and GSK3, and this can provide experimental evidence for clinical usage of
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hypothermia for treatment of pressure ulcer.

Keywords: temperature; pressure ulcer; ischemia reperfusion injury; PI3K / Akt / GSK3f pathway
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1.1 ##
111 4 KE 250 ~ 300 g (1) SPF G MEPEfR e

4F SD KR40 R, fARIL R TR 2E 528 shiy oo it
FETEIR (18 ~ 24°C), fHIE (45% ~ 50% ). WHWEZE
Bt 12 h A iR,

112 EZEA A Rl Ak, p-Akt FRITRERTA,
SR GSK3B . p-GSK3 B HAu PR i B —actin
M BEUR (1 B 32 [H Cell Signaling Technology ) ;
FITC 2% J¢ & #5112 F $T % 1eG (H+L) ( 32 E KPL A
Al ). TUNEL 76 ( 32 Chemicon A F] ), HLIKAY
FHEEAL (AU 7S —AUER) ), WEAR{ (321 Thermo
Scientific A F] ), FAEHEE (R ILEXBLEFGIET ),
F e R A

1.2 FHik

12,1 s E OKRFREERE  ARYEZIHE .
FARWESE U I ONA RO R L e A

I 7 SO it A (CH Sk s oA B R TR, 420 0.5 em )
AR o A A e R SRS e (R R 5 o
RV, CURI AT S i i AR , i 7 bt
P LAS(E REIA B2 TR AL P ok ; QFEIRAR . 1238
B R AR IR, YRR T B i XAL
AR PN A ORISR 2 SOl (LR 1), i B e rE
HLIRA A PKAR BRSO IR R IR, (A
FIBHIEE Ao XRBREEA TR By, A2 TR
PERCAKEN, AR T A2 A BB T KL X
RE PN E BEAT RO, KRR IR BE R AFAE At 1°C,

B 1

EEREE

122 KAEASAEA GG EH)  FRIBEERAE " Bk
SR SRR A et PVE R B TR . R I 5 10%
KEEEE (03ml/100g) BRIFAEL, MIEMRE, H5P0
MR BB 25, ZRER Rk, ZEIZT A0 i
170 mmHg( 22.47 kPa ) (R )] o WEARTE 2T 5 MIEIR,
BAEALEIEE 2 h, B 0.5 h, @B RET, Fk
B PRBE IR B AR 22°C,  J 11 ZARIE K B AY SRR
A, BTN

123 FoymB ATk ¥ 40 H SPF JMAEIE
PE SD K RFEHLA BT ARAL (Sham 21 ), # ¥ IR 41
(NTD) i IRTZH (LTI) i IRTZE (HTL) 4 41,
R4 10 H, b ITEMT : @ Sham 41 (10 H ) -
SURRERE, AARER ; @ NTIAL (10 H) - JRBYE , 7R
(22°C) TR S A~ S MG 3 @ LTI (10
) ¥ IR 22°CHE R A, T AT =At-10C =
12°C. KEURRESSSHEN 5 > i G R, BME
PR B Y BE (1 h) 78 22°CF 52, F-E 1 I B
(0.5 h) Tl HAZ A R EE R 12°C 1y TE R AR
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FEH O EAI LAY, H 4CABE KRPE 2 mm,
YA K53, VIBLK /N 0.5 em x 0.5 em x 0.5 em
MILHEUAE 4 % ZRBPEEEE, FF a5 A
Ui, SATHHGUEAWEE . AR T aAe L & fyie
BEEHKEM 5 55 L 500 mg 21 LU AE 80 °C UKAE ¥ R A4
74, HT Western blot #:0, (D HE % o 46 0 K
FUEER LA L, BGE RIS, 4% 2%
FEE T, BRI CBEMK, WA, Y. &
R, M, RARER . e, R A B
ZIRAEEE 5 @ Western blot Kz R E# L Akt
p—Akt F1 GSK3 B . p-GSK3 B & 1M #ik /K. HUE
ERALERER, 3. IvEdE, 4 SDS-PAGE
B, SR AR, MUK, SRR, T 5% WERRAR DA
—Pi, 4 Cit . WHH TBST YERSS A 4, 37°C
J¥E 1~2 ho ] TBST FRRUERE, WA, Al Image J X
PE53 BT 45 436 1A 48l I BEAE 5 B TUNEL A3l K B
AR TSI, O A, H 4% 2% H
B[ e, BARE CRENK, WRLAIEEEE, Uik, Eh,
JURIE S, BRI G B T, TP RS s
HeBE T B G A IR, HBH MR BN 4
A% T 47 U4 €51 5 (G2 SR I K B B LAY p-Ake
5 p-GSK3 B FikKF-. BGERNNAL, H 4% £E
FmE I, BRI IR, A, V1R, B h,
JBLE, APEERRENIVE S, N 3% H,0, K& EVERE,
MEEA, In—¥t, 4CREIR . WHIMZOERRC
ZH, 37CHERA 0.5 h, DAPI Yeb%, HIMBEIR 2% vhifk
B, FEDOL WA TSR
1.3 SitERHE

Bl MR SPSS 17.0 ek, THE ORIy
o+ i (xxs) R, RARHEZE 200, H
LSD-t ST HLAER , P <0.05 M &S A Gt X,

R

HE R
HE (a2 0 %, Sham ZLILEF4EHES S5, (]

2

2.1

BRI, BRSO, JCARAEAMIEETE 5 NTIZLL
SPAEARSIZL, TS, BN VR, TN ST
20O 10 s HTT 2H 488 NT1ZHA5 ™ o, R LT 2 |
Wigd, Z5iAEtE, RAEAMIRIENG Z 5 LTI 4148 NTI 41
PR , WU 4EHES B ST, R A IR R L,
SAEANMIE I TR (ULIA 2 ).

2 BHEFHIBEZL

(HE x 200)

22 HAAAHELR Akt, Gsk3 B HIREER (LK T

55 Sham 20 H %8¢, NTI 41 Akt. GSK3B 1Y 8 iR
B AKSF R [ (P <0.05) ;5 5 NTI 4 Ho &, HTL 2 0
TR Ak K -3 — 2B AR (P <0.05), T LTI 204 fF 7+
(P<0.05), W3 11K 3,
2.3 RERRMER

TP NLE H 7R, Sham 41 0] W K& p—Akt Fl p—
GSK3 B 5 ek B h /e A i R4 v ),
NTI ZH 3% Pl R -1 e ik i 35 R R 5 NTIL A HR,
HTI P R A it —20 NI, A LTI 415%
AP (WK 4, 5),

x1 HANMAAL Akt B GSK3 B BB k/kE

(n=5, x+s)

Sham 41 1.31£0.08 1.45+0.14
NTI 41 0.64 +0.12" 0.68 +0.09"
HTI 41 0.49+0.17"% 0.53+0.13"%
LTI 4 0.78 +0.14"% 0.83+0.15"%
F1ii 57.642 49.306
Pl 0.0165 0.0237

e 1) 5 Sham 4L, P<0.05; 2) 5 NTI4 L4, P <0.05
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3 TR, S KBRS R RIEEE AT % PI3K/AKVGSK3 B 17 S-EL i A5 R

%2 TUNEL ®N&ZENMANAL AT HEE= Sham 21 NTIZ  HTIZH LTIZH
(n=5, x+s) Akt
215 VEGF/ B —actin FAH P1E p-Akt
Sham £ 1.02 +1.37 52314 0.0312 p—GSK3 B
é, 1)
NTI 4H 97.42 +12.04 GSK3 B
HTI 41 112.58 + 16.17°
B —actin
LTI 4 86.39 +21.13”

W 1) 5 Sham 4H L8, P <0.05; 2) 5 NTI4H L 48, P<

2.0 -
1.5 -
Q
o
)
:J;
1.0 4 =
v @
= <
= A
T 05 4 1
- L
0 S
Sham 41 NTI4l HTI4 LTI4 Sham 41 NTI4l  HTI4l LTI4
B C

A : p-Akt, Akt. p-GSK3B . GSK3 B W17k ; B. C : p-Akt/Akt, p-GSK3 B/GSK3 B HIHIEE, 1) 5 Sham 41H4, P <0.05;2)
5 NTL 4 Lb3L, P <0.05

3 HAMAALRZR Akt GSK3p RERBEFERMLKF

p—Akt DAPI Merge
Shaln 2” -

B4 HBAEARNELR p-Akt FIFRIE  (FEEIOE x 200)
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KA S NI T3 UIARDG, LA 2R 32 e 1 a5 4
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1, TERREIE B i R AP VR

it ARG IRPG A h Z BT, AN Z R
A7 I T TR R A I A, 8 e 2 M R A T
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BERNARD 45 " fyBIF5¥ 25 5 — %, HTI 415 NTI 414
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PI3K/Akt/GSK3 B 15 538 1A b 40 Jif P B 2L A A
e T, S52MAMEAEHEES, N T2
FERIAE T 5 R AMEAA  AE TAE RE
BTSRRI A ST S BERR fb. , BERRTL KT
RAFEBCANEIA TV FHBRRR , X R il 38 1 16 405 1 DR
P Rk " PI3K Fh i 1ok AL A2 f) LR BRI 1) ik
JRFHERAOE R, SR EEZE G T2
PI3K ¥ J5 5 T R B AT Ak RAAHEAEH, fiff
HHOE I ARk, BRI Akt BA(240ME
7. e - mrEA ", GSK3B J& Akt FIFAY—
PGPS, PTG R RSGE 7 M e i fL ik, fiff

SRR 3 B2 RE W 0 A 45347 5 A2 Caspase—3
s L AR C R, VS SRAM T WERRIL Akt

AIfEHE GSK3 B = AEmEmfk, A WG o B E R AL,
RPgEmRRfk GSK3 B MRARIEMEIRAS, sl Zbi (iE i
PERCHALITFIL, 4] Caspase—3 JUE LA S 4 (4R
C B, IIpHIE T, Dsdegn o

Western blot A9 9 Y645 - i 7=, 1 Sham 41 He
5, NTI4L Akt Fl1 GSK3 B HREFR LK A, i
S 45 405 7T 38 5 40 7 PISK/AKY/GSK3 B 18 % Akt FlI
GSK3 B E@@‘@éwmﬂ%T%I@mﬁﬁﬂfmﬂ@ﬁ BT 5
S RS, RS X WA R
AKCFAE NTI AL LR B E—20 MR, LU0 N
o KR T IS, JRirdgih Ak F1 GSK3 B AR
2\ N IS ST 5 3 11 B 1 1 e <
IR R

g5 Lk, JRy e i AT AEE A B0 ] PI3K/AKY
GSK3 B i gt Akt F1 GSK3 B 1o i 182 1k /K Y- T 412 2
YA A, BRI K U 5 52 AR,
Je BB AR ] R A B2 5 Akt F GSK3 B AR R 1k /K -
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