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[(FE] HB MBS ER 7T R (ESWD AT A K 0 B8 82 Bk ) & @ F R 4 (PTEN) 9 & & xf 45
FmRXBTHAERTGH ARLTRGMNA ., Fixk W24 X2 AdbE B SD RRA ML, A 3 A 3R
(A ) MR REEREA(B A BARLERE FESWT B74AC4), BAF CARXA SIS ER
IR R RAERA F 60 mg/ kg IR ERERAER,CALEEERAE 1 ACT).2 ACT,).3
B(TH A R(TO#EZ ESWT %55, T, /i@ dA BN EXAMRD b ERmER i Eihd iz, ESWT
b7 4 R JE B ) &St KRR R B Rk ROBE B U, B AT T LR B 2B B Bk 45 M. Western blot A& i B b ik
PTEN, ## fi5 Bt IUBE-3-i% B (PI3K) A= & & i B B(Akt) 89 & kKT, £ 0 38 b & & 1% 45 -PCR(qRT-PCR) # 0]
PTEN mRNA # & ik KF; %% A MBEHIL CD31 ZE AP, R B.CA T, W3 ARIK S %R %
B AT R f ik E I BT A (P<0.05) .2 CAFHTFBAP<0.05), 3HXAKAIKANZEFALL
HFEN(P>0.05, B.CA PTEN A& RKFHRMKT AHP<<0.05).,/2CHE T B4(P<<0.05), B
# PISK Akt Rk KFHMEH T A 4(P<0.05),C 2848 F B4 (P<C0.05), B.C 4 PTEN mRNA % ik K
FRRKTF AB(P<0.05,2CAFHTF BAP<0.05), w4 FAMEEH ESWT 2575/5.Cahd A Lmik
B BAR B;B.C 28 CD31 R&EKPFHBRT ALP<0.05),/2C4AFHTF BACP<0.05),
%t ESWT 7Tidid Eif4E ks K A T30 sk PTEN, Tl PI3K #= Akt, X & &% 24k, 38 Z 48 kom K AL 3
PO 45 B v AR R ik, PCE BRI LA B B
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[Abstract] Objective To observe the effect of extracorporeal shockwave therapy (ESWT) in regulating
endothelial cell phosphatase and tensin homolog deleted on chromosome ten (PTEN) expression on lower ex-
tremity vascular lesion and its possible mechanism. Methods Twenty-four 2-month-old healthy male SD rats
were randomly divided into the three groups:control group (group A),diabetes angiopathy group (group B),
diabetes angiopathy + ESWT group (group C). The group B and C were fed with high fat and high sugar and

intraperitoneally injected with streptozotocin 60 mg/kg to establish the rat model of diabetes vascular lesion.
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The group C received ESWT at 1 week (T,),2 weeks (T,),3 weeks (T,) and 4 weeks (T,) after modeling,
and the blood stream velocity of rat femoral artery vascular lesion area and vascular internal diameter were
measured at T, by ultrasound. At the end of ESWT,the rats were immediately killed for taking their femoral
arteries and gastrocnemius. The structures of the femoral arteries in each group were observed under electron
microscopy. Western blot was used to detect the expression levels of PTEN, PI3K and Akt proteins, while
qRT-PCR was used to detect the expression levels of PTEN mRNA. Immunofluorescence was used to detect
the expression level of CD31 in gastrocnemius muscle . Results The peak systolic flow velocity and end-dias-
tolic flow velocity of femoral artery at T, in group B and C were significantly lower than those in group A
(P<C0.05),but group C was higher than group B (P<C0. 05). The internal diameter of femoral artery had no
statistical difference among 3 groups (P>>0.05). The PTEN expression level in group B and group C was sig-
nificantly lower than that in group A (P<C0. 05) ,while group C was higher than group B (P <C0. 05). The ex-
pression levels of PI3K and Akt in group B were higher than those in group A (P <C0. 05),and group C was
lower than group B (P<C0.05). The PTEN mRNA expression level in group B and group C was significantly
lower than that in group A (P<C0.05),but group C was higher than group B (P <C0. 05). Under electron mi-
croscopy.it was observed that after ESWT, the endothelial cell damage in group C was obvious when com-
pared with group B. The CD31 expression level in group B and group C was significantly lower than that in
group A (P<C0.05),but group C was higher than group B (P<C0. 05). Conclusion ESWT could improve the
vascular function,increase the peak velocity during systolic period of femoral artery in diabetes rats and im-

prove the microvessel density of gastrocnemius muscle by up-regulating PTEN in lower extremity artery and

down-regulating PI3K and Akt in diabetes rats.
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B 224 A RIR YT 7 R T S AR PR
B B 5% & B, A A ob i 3% 97 B Cextracorporeal
shockwave therapy, ESWT) 0] |- & B JR % K BT i
ik N iz B — 48 1k & & B (endothelial nitric oxide
synthase,eNOS) , 035 1= ML 51 A2 1Y 1l P B2 35847
THELRBLH A E R B A B 58 R 00 B R
5k 71 25 B [6) ¥R ¥ (phosphatase and tensin homolog
deleted on chromosome ten, PTEN) A 1% & PTEN-
i H B B (protein kinase B, Akt) #H 3¢ 19 40 ig I 7=
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Maxima SYBR Green/ROX qPCR MasterMix (2 X)
TR 77 B 25 [E Thermo Fisher 24 #] s PTEN $i{£
4 [ 3% E RD Biosciences 23 A 5 W B It AL B5-3-J8 i
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JC A 78 I3 JEL A (SPF) 2% ft S i v SD R 24 H,
2 A% KT 200~250 g, W [ LR I8 A5 S 56 50 ) A FR
oy |l LR AT UE 4 %5 - SCXK (J1]) 2020-030 ], 3 17 1k W
F& 1 JAJE R M BEHLECF 235 K R Lo S % BRZH (A
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B.C R RMEEEIESHEIRE 1 AH ARG E K
TESTEENR M B &R 60 mg/kg, A 20 K B[R] B[] I M
T AR [R50 o 0 A B R K . DU 3 4l R BRUZE VE G
S 12 h F) ANES S 7 dUEE 12 h J5) B # bk il
PO MBS M B, TS 7 d R bk i B Mk > 16, 7
mmol/ L, BV A B PR s K B . W PR e K B 4k 22 UL 9
WA E D, ,3X10° 1U/kg., K EH T 25 mg/kg
TR R HEE . 12 h R HRIREEE e
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1.2.3 ESWT 4%

CHF B ESWT G974+ T,.T,.T,. T, i
1. ESWTIRIT S HOCAM A 10~15 Hz, Fi# 0. 10~
0.15 MPa, BEW % 0. 18 ~0. 20 m]/mm*™* , B¥F
H R B M L A8 A E AT XA B I 3 A4 I 3 AT
B EE . DUE T B4 09 3 B AR iR 97 IX 8k, 2 04
P4 T bR 2 000 R, HeE — RGBT )R BUK R
72 N OB B Bk AT 5 Se k. BT A R BRUEE TR T A R
I
1.2.4 RBFEMNERAMI IR AE RE R o ikik F Ao
R 3 Bk A 4%

K H Phillip EPIQ 5 MHz #/ 2 Wil £ A B,
C 2H SD K RUB 3h bk it 4 9 22 DX 1L i 28 B2 Ay 42 . 3
4 SD K EAE T, B35 3% E e Z 44 (0. 1~0. 2
mL/100 g) BRI . i & T Fib . 2 52 B 2h Bk 75 . A3 K
BE 2~3 cm R BB B Bk 9\ U i L 4 F A% 4~
18 Hz 1Y Phillip EPIQ 5 MHz A&k . iZ M5 24
BA e AL 4 BE (ET) B2, /T A 2 il i 4 & 42
AL s A2k, WE B/M KX (4 12 3
YK BE UG - 1 T EL T Bl IOk RE 9 ) S U O A
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1.2.5 Western blot # @l i 3 Bk PTEN, PI3K #o
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¥ RIPA 2@ W 5 PMSF ¥ 100 : 1 IR& M AY)
WER L HUSE 2R )5 .1 C B0 15 min, BT
W . AU BAC 8 Pk B I 3 7 &, 0 A O 3 O
W, EEBIKE . HEAEZE PYDF B, L0
WEM 2 ho M A—$Hi7E 4 C PP % (PETN 1 ¢
1 000 Fi B PI3SK 1 : 1 000 FiiBé. Akt 1.2 = 1 000 i
B, THEERTEE 1 h 1000 #B) . 47
ECL JFBE G,
1.2.6 % RNA &3R5 58 & 8 2 & # 3 F-PCR
(qRT-PCR)#:1 PTEN % B

K H TRIzol 148 5B 2l ik 20 215 RNA , 33 % 5%
W cDNA, 5¥ it} PTEN iE[i:5-CAA TGT
TCA GTG GGG GGA ACT T-3', )& i: 5-GGC
AAT GGC TGA GGG AAC T-3';B-actin iF [f]: 5~
GCC AAC ACA GTG CTG TCT-3", [z 19 : 5'-AGG
AGC AAT GAT CTT GAT CTT-3', #% Maxima
SYBR Green/ROX qPCR MasterMix (2 X)) i 5| & 1)
BRI E 3 AL, PCR W&
96 CHIAM: 6 min; 96 ‘CAEM: 30 s,57 CiRk 30 s,
72 CHEK 30 s,40 DEH s dJ7 72 ‘C LK 10 min,
T 2 .
1.2.7 B5 TIRMKFIREH

A 22 R Bl Bk BT N R (390 Y AR Ak Bk
AYOWREW T . M CBERK G, 252 R A5,
DA B8 0 20 200 . B S R Al 19 (30 min)
FREE IR 45 (10 min) #E4T H Y JF, 15 000 fF ML BE
ML
1.2.8 %% &4 m MM AL CD31

Bt R SUHE B LA 21 48 4 % 22 3R W 1 2 e 7
30 Y6 ERE LK G A1 I AL HE T — 20 CWR R & LTk
AL AT A BB U R AL L5 ~10 pm JEY)
BRI T G PR AT G S e A b B, 0. 01 MR R R
Ge v (pH 6. 0) F8 43 B AR A L o b ep I Jcom #Ag
%,0.5% Triton X-100(PBS Mg ) % I B 20 min.,
PBS 2%k 3 ¥, 4K 3 min, WK 400+ PBS, i i 1l
FAM T E W E A 30 min, WEFE ML E 0 B
BE—Pi.4 °C WEE o2& M —Hi. A PBS-i- i 20
(PBST), 7E#ZIK L2 3P % 5 min, 3t 3 K. W
K AR I B U5 WIS TR IR B G 1 9O Z e, I & rh R
B 1 hJa, Ml =P, % M PBST ¥k 3 K, &K 5
min; 3% 5 BN DAPL, AR A #EAT Jet% , G EF 5
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min, 85 H PBST ¥ 3 K, IR 5 min, Yk X Z R
DAPL, &9 6 K B Rl B R, 88 5 78 98 6
BB T ML,
1.3 %itzam
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B.C 4 PTEN FKik/KFI AL T A 4 (P <
0.05),H CHM & T BAP<<0.05);B 41
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PI3K
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B-actin
A B
A:Western blot; B: & 1R iA K F G T 4041l ;. P<<0. 05,
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21 51 n
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BARF A4 (P<<0.05 . HCHMHE T B4 (P<
0.05), W 5,

2.0
a
| I |
a a
1
B 1.5+
%
ﬁ
= 1.0
[+
]
=
w
5 0.5+
0-
A2l BZH CiH

. P<C0.05,
3 &% PTEN mRNA RiEk FELL i



2096

FTREF 2024 57 AFH 53 AEH 14
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T RS KR R (lower extremity arterial disease,
LEAD) 524 R 19— B 3l bk 1L 45796 22 R Rl S J&] Rl
1L % %% (peripheral vascular diseases, PVD) B b
K IR (peripheral arterial disease, PAD), LEAD
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ik o s I A Bt L AR R 11 AU 4 i oz o 5 33 K v AL R
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£ LR, ESWT i [ I 4 PTEN, &
PI3K/ Akt 3% ¥, 35 0 HE o UL il 48 %85 32, 2 ik W PR
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