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Abstract This review focuses on microvascular dilation function and microvascular density as the en-
try points. It summarizes the effects of exercise on microvascular function in patients with hypertension from the
perspectives of exercise type and exercise intensity, and also reveals the potential mechanisms by which exercise
improves microvascular function, providing evidence support for the application of exercise therapy in patients
with hypertension. Previous studies have demonstrated that long-term regular moderate-intensity aerobic exercise,
resistance exercise, and blood flow restriction resistance exercise can significantly improve the microvascular func-
tion of patients with hypertension. In addition, regulating vascular dilation and contraction factors, fat metabolism
factors, and improving the autonomic nervous system function are potential mechanisms for exercise to enhance the

microvascular function of patients with hypertension. The deficiencies in microvascular function evaluation indica-
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tors and evaluation methods, the single exercise mode and lack of intervention effect comparison, and the single

condition of the intervention subjects are the main problems in current related research. To address these issues, it

is suggested that subsequent research should strengthen the evaluation of microvascular function from two aspects:

muscle oxygen saturation and changes in microvascular function under exercise conditions, and focus on 2nd and

3rd grade hypertension patients as research subjects to deeply explore the intervention effects of aerobic combined

with resistance exercise, blood flow restriction training, and high-intensity intermittent exercise patterns, and com-

pare the intervention effects of different exercise modes.
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Table 1 Study on the intervention effects of exercise on microvascular function in hypertension patients

Feols AEECGEED) LFIWSEA WERTT % FEAR AR BRIy
Serial Author (year) Research subjects Training protocol Main outcome mea- Main conclusions
number sures
1 HU, etal (2021) """ Middle-aged and 12-week 24-form Tai Chi exercise (55%-  Microvascular vasodi-  Significantly
elderly patients with 65% of maximum heart rate, 60 min per  lation function improved
grade 1 hypertension session, 3-5 sessions per week)
2 HURLEY, et al Elderly patients with 12-week uphill walking exercise (rest-  Soleus muscle mi- Significantly
(2019) 21 grade 1 hypertension ing heart rate+50%-70% heart rate crovascular reactive improved
reserve, 40 min per session, 4 sessions  hyperemia capacity
per week)
3 HERRERA, et al Spontaneously hyper- 8-week aerobic exercise (60% of Capillary density and Both increased
(2016) tensive rats maximum aerobic capacity, 60 min per  capillary-to-muscle significantly
session, 7 sessions per day) fiber ratio
4 ZHANG, et al Juvenile spontaneously  8-week weightless swimming exercise  Gastrocnemius mi- Both increased
(2017) 14 hypertensive rats (90 min per session, 5 sessions per crovascular count and significantly
week) microvessel-to-gastroc-
nemius myocyte ratio
5 JIANG, et al Spontaneously hyper- 8-week swimming training (60-120 min Cross-sectional area Both increased
(2015) 113 tensive rats per session, 6 sessions per week) of soleus muscle fibers  significantly
and microvascular
density
6 GLIEMANN, etal  Hypertensive patients 8-week aerobic cycling (60 min per Vastus lateralis capil- Increased signifi-
(2015) 13 session, 3-4 sessions per week) lary density cantly
7 YUAN, et al Spontaneously hyper- 10-week aerobic running exercise (12-  Gastrocnemius capil- Increased signifi-
(2021) 17 tensive rats 15 meters per minute, 30-60 min per lary density cantly
session, 5 sessions per week)
8 LIANG, et al Patients with essential 12-week moderate-intensity aerobic Cutaneous and retinal Both increased
(2021)® grade 1 hypertension cycling (75% of maximum oxygen capillary density significantly
uptake, 45 min per session, 5 sessions
per week)
9 PASQUALINI, et Sedentary overweight 8-week combined walking and cycling ~ Microvascular endo- Significantly
al (2010) 24 patients with grade 1 exercise (65%-80% of maximum heart  thelium-dependent improved
hypertension rate, 45 min per session, 4 sessions per  vasodilation response
week)
10 SONG, et al Patients with grade 1 30-day combined aerobic exercises Nailfold microcircula-  Significantly
(2015) = hypertension including walking, jogging, cycling tion function improved
and Tai Chi (exercise intensity: 170
heart rate, | session per day)
11 LI etal (2025)?"  Patients with grade 1 2-month upper limb resistance band Peripheral vascular Decreased sig-
hypertension exercise (50%-70% of 1RM, 2-3 ses- resistance nificantly
sions per week)
12 BANKS, et al Patients with grade 1 9-week resistance exercise (bench Peripheral vascular Decreased sig-
(2024) &8 hypertension press, dumbbell squat, 10RM, 3 ses- resistance nificantly
sions per week)
13 TAN, et al Spontaneously hyper- 8-week moderate-intensity ladder Myocardial microvas- All three in-
(2022) ™ tensive rats climbing resistance exercise (30%- cular density creased signifi-

60% of 1RM, 5 sessions per week),
high-intensity resistance exercise
(50%-80% of 1RM, 5 sessions per
week) and blood flow restriction com-
bined with resistance exercise (30%-
60% of 1RM, 5 sessions per week)

cantly, with blood
flow restriction
combined with re-
sistance exercise
yielding a better

intervention effect
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Feols  AREEED) FINSES U YES TS R AR e
Serial Author (year) Research subjects Training protocol Main outcome mea- Main conclusions
number sures
14 TAN, et al Spontaneously hyper- 8-week moderate-intensity resis- Gastrocnemius micro- Al three in-
(2025) ® tensive rats tance exercise (35%-55% of 1RM, vascular density creased signifi-
5 sessions per week), high-intensity cantly, with blood
resistance exercise (55%-75% of 1RM, flow restric-
5 sessions per week) and blood flow tion combined
restriction combined with resistance with resistance
exercise (35%-55% of 1RM, 5 ses- exercise yielding
sions per week) a better interven-
tion effect
15 FERNANDES, et Spontaneously hyper- 10-week swimming resistance exercise Soleus muscle capil- Increased signifi-
al (2012) 2 tensive rats (4% body weight load on the tail, 60 min  lary density cantly
per session, 5 sessions per week)
16 LIANG, et al Patients with grade 1 12-week resistance training (stationary Microvascular count Increased signifi-
(2019) 031 hypertension bike resistance platform mode, 70% cantly
of maximum exercise tolerance, 45 min
per session, 5 sessions per week)
17 LOPES, et al Hypertensive patients 6-month resistance exercise at 30% Forearm cutaneous mi-  Significantly
(2019) of 1RM (3 months of low-intensity crovascular vasodila- improved

resistance exercise+1 month of rest+3
months of blood flow restriction
combined with resistance exercise, 1
session per week)

tion response capacity
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Bill 02 Z6 +50%~70% Lo 2 i 45 BUL 170003 P15, |
R IE By 555 P YA I SR8 I 5 OO e I A A
Thite AEXET AR5 1 BUAF 8 1 R 3, i DRI
HEFXHEREshmE. EissimmEd, HoRX
8] K B ME RN 65%~80% i K. 55%~65%
B, 170-0F FEAREC R +50%~70% 0> K i
Fo KT HE. mE LR S SR R,
KEL170-00Z L FERE 2 +50%~T70% Lo it £ 25 AH
XU HIE Bl 5 5, i G R 12 By 5 Ik K0 2 A
Fafb, XTRESFEREH, 7 RI65%~80%H K
DHL 55%~65%IR K OHR B, DlRigs)
TR -

R 12 2 B )k — A2 ok, Rl R g
By B AT et 230 Sl L D e AR AR T R o D
U TTAR Y, 8 Hh AR AL I 532 3)) (18~20 m/min)
R iER Ik AR AU A SO T 4 v O BRI A PN B Kt
A EFIKR I AE, (H R 98 AL Bl 51850 (26~28 m/min)F] |

ALK, BRI N B ThRE 2 aL . X
ol 2 DO AR LS5 18, 148 R &5 5RE i85l (SIR/
60 min/{X, 20 m/min, £J N FE50% 5 K% A &) i
AMPK-STRT3 38 % 42 /5 fay I e 2K B P 52 A0 6t 4 1
EEPIKIhRE, 1M R E I 826 m/min, £ AZK65%
B KPR A ) W = AR AR R AR, . BA B AL 3803 R,
12 2 9 B R 2 IR L A Th e B A . R kT L
12 Bl f v I BRI T e T TR 532 B))
SRIEA . iz AR KR, e AR iR v Y
YY) g Ee 238 n . 4R ALY IR g s 45
B AN 5, A O 25 2E N O S L4 TR 1 ) 45 44
Sefitho BbAN, BOKIIIE S50 E S 1 B 1AL N
WU L, gkt — 20405 N 2 e Th g . Rk, 7
Ve B I 3 0 1A RIS B, AR B (138 Bt
ZREJT O il Dy R A KT TR AR 2 2 Bl 5 Y |
=8

ST HBLig sl , MW R is sh ok g F BN
30%~60% 1RM7®, 50%~70% 1RMP, 50%~80%
IRM7HEE . (HA B TR H, #5147 65% 1RMFH 71
Y, o> Bt e LR B R Y B A REEOK R, i
M P R D REREAT B AR IS BT R 5 8%
S RNLEEIRE A 6. BRI AR F iz shse g, (=
BRI 2 He )1 R B, X Sl A b TR
WA, 3 R K E A I N i Thag . [
U, ) e I R PURHE B R A, A B 1R
BRI/, T H B O A LSS A 2
BN ZEE ST, FA, XTI BR B A PUHE S,
30% 1RM ¥ RHAZ 2y i B2 A fie Wl 3 D503 A8 2 Al L
hie. ZE5RWR ] T 2075 P, GHEgEET,
HHTAP, CEZARPY, ZHAOPYEE & Ay 24 % $5F 582,
M BRI R 30% 1RMFIHTRLIZ 30 fig 2 35 BEAK & i
JEEHF MR, HARE THE % S sa P fliE sl .

gaHEYUHIE 2 A EAE 2, &ilts
B AT 65% 1RM. 0 SR EIIL 7 PR 1) 66 2 470 B
i3, a5 9 AT PR N 30% 1IRMCREL 70%~80%
(1) 3 Jik P11 2 ) o ELZE IfiL 38 PR 1) I 2 P B 3 3 i F
RS B AN KRB TILAL PR i 470 BEL I 25 T
SIE R E NIRRT« RSN R, sz
B o BT XX — ) B, W) 4% R TR S Bl A ]
(R0 Wi R Bl . Borg Wi IR X 77y 2545
b B2 AL (BLFHL IS 3 1 %2 4 i 3 48 45 ), DA fRIZ 3)
E(J ﬁé,ri[w-m] .
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1.3 EEIAtE, NEKIEsNEE S MmEEE M
MEINEERIFZ M

X T i R s B TR I PRAE LR34
WHRAFAEZE . X milE S, B a EENT
40~60 min/{ 32203 RS IS SR Al
F-60~120 min/ 7RI, FEL T MBS IR, i
BETYRTEEONE S, AR IR IR
R ILRFTE. A4, w3 T Rt BAT W PR
BRI SR, FARMERDK . 232 hE
505 I N 1| WA o) L PO P 13 S a1 B B ey [ 1 B
71~ PSR L SOa s A S R R LG &, J#IX
e L A BB B ] ANER I 60 min/iX .

XA RIBEAR, AT BN 3~51K /A
[11,13-14,17,21,23-24]’ 1ﬂmﬁ‘%géj\ﬁﬂﬁ%6~7ﬁ(/}%[15,22,25]0 é;%/E'\
2 BT PCR R4 R R B R RS P 3
S i I SR T B SO B RFAE 3~51R . A4k,
T PeRHAS AR, A OCHE T 3 B 2~5 0 /JF] 42731,
PUHIZ BN T TS A AR IS SR8 7 T, 1
OB LA R S P T TR . X e i B
THREF B, NIRER SR T B SR, HAMN 2%
EF N HH ARG RE T, 1M B2t — 20 0 2 & i e
o BUHESC UG, 2N E S i 2 AR &
ERINE, [RIE L B AR R AT gt — 2D i i v I s 1)
S e —TEENT 9494 B AE NI, RIMAEZFN
T R SR P TS UL PR 2 R A PR v I R XU
MOTAER L, DL BRI N, SEErE B RS
e ML £ I A K o R L ) BT H A
FeFix— Hw, EEE i B  F ORRR 20 DL 1
PUFHZ B (A BB 2~3 R e KA T).

XIFEgh E, s~12 A Es) (R —IH )
(L3172 2405 5 [ 32 2 78272918 i 3 28 50 o I
HWIMAE DhRE . ARBEAE T T B (e | 383 T T
RREEELF WA . K, 18z & i 5 R0
I T RE I B B] 5B 3R R A R Tk — DA ot
B, B TIUA MR TR, S 8 Fu RN T
8~12JH . 8~12JH . KT 8~12fH & 5N o BN ey I i
UL D RE AT TRICR, HA T IR T b

2 EBHNESMNESREMMEINENE

FERLH

2.1 ETHMESFERMEREETRIA
NOJE—FR PR & A, B T 7 A

ZIRIET K IR N . NTRA NOA: BcRE /) T 5 A2 3 80U
I3 &7 5K D e FEAR A OB B DT o Bk P 28 J e I
7t Ifil (post-occlusive reactive hyperaemia, PORH). J5j
IS Rz JER RO 5 R VP AL A A R AR 1 A 5K D e
(R TR BRI AT U LA B 22
F, (HNVERINOHEE S 7 EEAEH . 15 R R kA
R, Al A e M Ay, SR EHE EIRER
SR, JaE S NIEEZ RS &R R &
NOG B sk, fedt WIRAINOZAE ™, #EPORH
S E B I R R LS, i R K.
v MR BT DTS 7 IR, N R 20 IR TEOR B 1
NO.

FRNOZL, ET-14 /2 3 B i & 5K Th s B AR 1)
HERE. ET-12 A s X+, gesl i
AR R AR I B . TSR H, ET- 1580
1 pg/mL, W46 IE AT RS i1 mmHg, &l E B ET-1
KRR IR N BRIP4 .tk el WL, ET-187 74
(1) 246 L7 2050 2 XoF L7 & JT B g 7 AR B g, I
M F ML TR . NOFIET- 11875 - i 75 24 +F 1E
W MLE N a0 oRerh R EEAEH . ET-181
HLZ AR REE 3 NO IR, 1 NOJI 4 GMPI& A4
ET-17=4, M ET-15NOM& AR AL T 302
ST USY, i B) R dE e T 4% I RS NO L ET-11A]
TP EGERME TR, ARSI AR, 12
Ji 24K 2238 B e fR i Th 2 AE 1 IR B A
TRIENOMI A B, Pl s E7 Tk Dy RE . 220 502
W R I, 34 A A s 3 e 2 35 PG 3 4F & UL
JERANET-1KF, FEEENO. N —S L A&l
(endothelial nitric oxide synthase, eNOS)/KF-. ¥
S5t R KA 02 2 Re 52 = e L K B eNOS
IZIETK, R ENOAE R, Ab, HiRH iz 3 A0 I
T PRI A BRI 3 R 1 4% eNOS . ET-1[3RIX,
{HECA T PSR BEAET S,

ZANEE TR B NOM A= il 32 22 5 I i BY 1) 8L
T Ko ML IHE 2 5 0] T BY 1) 3 ) B B DR 3%
12 723 A I P 1G4k 1T s P e 400 i 5 1 L v
BUT) R 7B 2 38K o A B 44 i e et 52 A R i
WA 1 ALIE IS 5 ARk, 285 181d PI3K/AktS
MEK-ERK 1/2%5 8 B {2 8 A IR 3 NO™ A=, [RJ I 111
ET-1HRE TS, AH b T B afi (1) i B 5 4z 3, 1
it PRI P RHAZ Bl A% o () < if — P RE VR I
R = A B R B ML BT ) 2 7, AR A P B 48 e J o
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FFIRINO. HhAb, M PR A Pz 37 A 1
AR SR 0 BT I 08« I LR 1 s B 2t g
Bk YR NORI =4 o 49 B AR (1) 1L
ETHE LG , NOZBuE I LT I PE S IR & 1k
B, FEALAE BOABERE &1 (cyclic guanosine mono-
phosphate, cGMP). cGMP A IHIE i & 1 T Mt 11
B H ¥ G(protein kinase G, PKG). PKGilidiE it
Y - AEIE , AR S @ R R A LS L 1 2
A =R LR 32 AR A DG ) PKG-UR ) S5 42 b
IR4HM Py Ca? IR, IR AR 2R 0E , S5
Bk A RILB) B B 4 & ) NI, MNARE, 51k
A ET 5K . 25 b, & 3h T Fnr i oK ik
BYYIN /7, $im P R4 NOAE e /1, 4kimi 2
LI A &Y 5K D) B8

FENO. ET-14b, VEGF /2 80 = I T 2k
JiIR= v e AR N 3 1= P R =011 W s R N R 7
MMM S 5 VEGE. I8 W A KK T 524k -2
GRIELFHA R, B R IE B & iR
VEGFHIZRIEAK T, (23BN Fr A, $2 s &
. GLIEMANNZE PIHFFT4RH , 8 A iz 5l fig
WA LR B VEGF . L8 N A K 752 4k -2
23k, (e E B UL B e Bk . 5K B 2% MInt
FURIL, 88 TG i E g vkiz 2 it 1 il VEGF & eNOS
(221 7K J b PI3K/AKHE 5B B = 4h4E H R
P v I K SR B U I A . 2R I B ) s
I A3 AR LSS 18, 8 ik VIl Zhid it 1 45 B H L
VEGF. PI3K. AktFH HRIEKNHaE e B L5
MR D% . FERNANDESS: P15 5 4is
BReIE R E R M I K R VEGFRINOZK - 25
BN ME BT HhAh, UBHIE ) A0 i i PR i B &
PPz Bt g8 1 1 3% VEGF 1 A2 HE 4 A iU
IR AE R, 38 BR ) T A B BELE 3 6 R B
U8, 3Rk R I 97 IR BB B BHL IS B0 BB 3 A B R (1)
B, BERSSEESETRRIE. SES
F T REEOE VEGFEER 5%, T2 it VEGF#&
%,

g b, KR I 3 re i 4% VEGF
eNOS. ET-145 I3 K 7 (1 3R IA | I804% ia I K 175 5 11
[UIRERFIFE TN
2.2 AT REIREEFKF

JE AR R 77K 7 S R S BUm B R A . AL
(R R . A A i R e R A I

BN R AEM, I NORVREI, T B E &7 Tk DI e
IR, AWFFIRH, Bl =S (triglyceride, TG). &
JIEL[# i (total cholesterol, TC)~ 1% [ g & (1 H [& %
(low density lipoprotein cholesterin, LDL-C)%5$8 45 Tt
T e S e L R A A L R ) A e R R
M5 VI R I, I3 R AL R &R . LDL-C5%
HHERMEBE A EMEH I ZE M. =05
S PO — D AR B, e AR A A A
o i P AR AT Tk Dh e B 3 R B DL BT
Peon, MAR/KF 7 0 S 80U 87 Tk Dh e T PR &
B R . 32 3 T RS A R0 1 = I A 0t g K
o RFBECR TR, KIEFL G TR AEIES)
AR Az s RE S T A LK B # TC. TG,
LDL-C/KF, (HFT#H TSR ELF . HibHiz sl thae
R BRAR S LS % TC. TG LDL-C/K -5, 7E
PUBHIZ B Al A A AUS a2 I
i JE AP TFFRSCR LT B — Pz 2 &, |
WA TR, A Az 3 bt BHE 30 s i
TC. TG. LDL-CHF iR R o i 7 57 B Hilt
AL, AN[EE B 7 3 Re A R0 4% I A R
IR, AHF TR S T A7 AE 2 5 A7 E S il

Ji& 177 Fr 4330 B FE B 2% (adiponectin, APN) /& 12
B L R U DIRe I E R 3 . APNZ
P AR o 20 P PR 2 W P A PR PR 7, LA B R
B BUsh koA RE AL AN BT R FE I IR R T AT
Fie i, APNS N R AR I I 55 &7 7k 2 B 20T 1F
FHOE, IR APNREAS P R A0t vk 1fL 57 5K T R A 2. 52
i 51, Ik APNULAE I 8 38 3o #0015 % Akt-eNOS-
NOfE Sl % LA KA 3 ERK 1/2-ET- 145 538 i 4 ki
EEKIhAE T RECO, Ah, I E T TE H APNIE L
mRNAFEPE. eNOSZZE L7 &1 (Serl 179)BE IR AL
LIRS 5 eNOSTEPERITTT, 351 52 M i 3 P 52
WA T 5k ThAE Y. DR, $2 v g I B 3 APNZK
PRE SR P IRTYNOM = Az, 33 et S 3 P R A
LAY TR IIRE

KA IZ 3 T T e 4 = e I 2R ANPIKF-
PASQUALINZS PRI 57 R B, 84T 454 AT 495
B RE S 145 vy I S i L A PN AR 1k o A T
Sk NREANTE = APNKF, HE A IEA KRR
NP6 R I, 8 JE G f B IFIKIZ Bl RE R e IR K
BRI APN & S RIVE 1, FRPERET-15 &, X TR Fl
Bep A i L LA AR AR PRI PR L 70 AR EE T B — 1 4
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B8 (078 ), A8 BA Pz 30 5238 APN/K
SR P 2 &7 5K Th RE I T TSR BE 47 B8, E4h,
W) 2= S5 MR LR B, L PH IS 2 AL FR i B A B
PHIZ B 3 Be A7 ROM %5 8 S VIR R 8 3 /APNUK
- AHI A SN T TR B . LR R PT RE 2
1378 R B 5 470 BEL VI 25 A B8 2 M i 2 LA e A
K BERE N B AR A2 T e, T IX Le AR AL g
— ek APNIIRE . DL EWFFESR I, ANEEE3) 7
A BE R = LS e APNUKSF, 1] ANPH] g i@ it
4% Akt-eNOS-NO. ERK1/2-ET-1%545 5 DA M2 A2 i3k
eNOSZ2E TR 7 5 (Ser] 179) PR 1L 25 1847572 51 eNOS
TEPE, (EEE UETY NO® = A, T B S i i AT 7k
ifg.
23 FATHBIFHERZINEE

A2 B 8 I ) A2 IR A 2 T R N T R 4 R
AHEBEEMEN. ZEMESESRBE FIRER. £
SINE oS e S iR = S [ N e
28 3ok P WS BT s e 2 A S ) AL P R A
NO, fnEE & i 85 A Bz DhRe ks 0, thab, A0k
PRI S O I Rl I % R G ARIRAR I 4 i
B G ST 5 A DA B s O, @l s 4
T3 S R T 2 AR I 557 &7 5 . R Thie SR g &
A L A HE BT 448 D RE R AS R 5 K v I )
BRI R, K IR (138 2h RE A R0 4 e 1f AR
Z A EMEL TR, HERRERAZ: PR 5 R0, 8JEAH
Azl i T H B IR A O B
TR TEE. 3SR, 128 KkZEizs)
I 5 $ 18 B 35) Rl 0503 T R v I s A A
ARG Nhe. FRUEFECIRNEE ST, AHI23)
REA 2O e I R S S R 4 R R ThRE, HLIA1ER
HBREIHHMTICEEEE., ML TR—-NE4Ai2
Ek LIz 8, A A BA LBz 2% i i 8 E
TR T RE T TR B4 1%, 5 A1 16145 HH AL
i, 12AAIE s TE Aigsh kG Pifliz 30 A Bl
T R Ve LR R A A ThRE, (HE
TR ER. DL EBRRSA, AN EEs) 7 6
AR A IR R H B TR, A E A
BHIZ 2 1T TR B 4T

gE L RTIA , KA 1K 12 gl v] B Ik Y I
EETARA AR T RN TR B 2 ME R R
T RE S5 oG ey I A UL T g . fEX AN FE R,
YHFE L P B2 40 6T NO I AR B AT RE 2 bk WLk

SEF A1 AR WU Bt et — B IR0 NOE
ANTEIHLAE]E AR P BARAE D IR AR R I8 3 s =
i s £ Al i T BE I ALA] o

3 MRAEMARREE
3.1 RIMEINRERIIENIEFREERR M

H A, AHSCH 7T 3 B8 o i B 67 5K Th AE A
I35 5 5 PP v I R R T R, A B A Ok
BRI I A A RS AR TR DTS 3l
e, WL A A /KT 2 B2 Bl 52 78 7111
HEDR Z . TR T Tk T e AR 2 B I e IR
LA A A B K F , FRAS e BB R I 171 L
Y S IR RS AT R T T I R A Ut
BN B D RE AN BN /) 5B , 18 30 L0 i T R
FAEBLEBES . SCHULZEZEWF 78 R I, Sk
BRAF EE i 20 ik v K BRHS BRAROE 308 1M 3 3 7 2
5, E VB S S BAIE BN 32 8 /) B T %
DIMOPOULOSZE 81t %2 I, Jili 5 ik e [T 6 2 4k J
WL RAIE PR Th e W B 32 451, 4LV MR BRI,
P76 LI (RS . AN, 2040 BT AR S 1 i AR Akt
Xof e I BB BE AR RE e AR B R . AR R
NOZED AT FH M T B 2 B A v I P 26 2 20 44 i 1) 7
TERE 77, A8 ML IH T B, 33k 1 AR At 5 1 JUL &4
ML RE J1 . ARSI, i B R sh A
BENFENR, M EEAE, HaOgp s m st
FNEREE MR e 3 B AT,

g b, BT D Re BT A LR AL 5
e I R 3 LT i v] B A7 AR AL AR B, B A K
SERNBE. BAN, BT3GR 55 T BRI
AAKFHEEEVINRR, B & RSS2
B AT REFEIEIR O TH 18 . R A5 . iR
o2 7 B g 5 L B SIS B B D1 TE B e
71, F5 w2 T B e . H A, BT
AN 0 LAV B 1 I A2 WS LA SR AR S
(8 B, AU, semd e e iR A AL
S ) A SRR B AR . AR SR, 1 AR A
M5 RN 20 57 5800 S VUVAR RN 3 S5 R A B &
PEAS ARG ThfE . 3R bRiA R ML i h
1% MREE RS 7 T ARSI D Rg
FFVEA, CAE2BIRE RGO, R e AR B 5 i
SENBERHET N . R, IR U B AT Ak ThE
R A A R LR RN AR VAN
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Gk -

JE BB U T RE BT R bR
3.2 WIINEINREHITEN SR EFERRME

H i, 22500t 70 5 Bl W g2 e g el RS T
AR ) I R VA B S AR T T T RE AR . (H S R
HI BRI AT R I VTARR B, R i
A REIE R RIUH W B IhRERERT . BT AR 2 St
AL FIEERAS , DA RS R AU ThRE A/
R S UIL  Th RS ARG . 2T B, 1B
Bl e I -5 v L 207 (OO H o B e s 1 ) ) &
A ORI R AE R A B VIR, HAET
e L A 4 X6 TR 30 o v ot s 2 07y 1 AT A
AT UM A ThRERE RS S IR R AR C
SN, [Nz 3 M v IS 0 & 2E T B S i e Th
RERERS AT BELRE ORI . BT ATIX — i), A 22 4R Ok
12 B YU Th RE RS VT A = I A8 2 At
Thgg w2,

FEAR RN 132 3l i BT, v L 631 UL
F16 A I A I 97 10 184 0 A1 S 3 AR (R T R
BT, AL, ShSEIe S HABIGE 8, Milish ke ok
BRLIZ 2 1 6 UL ) L P 6T 3 2R i o B S5 ARG
(FEE TR AR ), H 2 FLER KB B 7, %
WEFFETN, Il 3 ik s s 5 A7 AE A1 JE LR D) R B A%,
HIBE M 3206 S M. Bt A S Bk T B 2 1k
g 1ML 1R £ 3 7E s B 0 It T R % . DIPLAZEUS)
WEFLR I, KHREIE S iA B 5 1EH 1 & 4 A4
MWL AR KT, TR I o 75 B 5 K 0 I T
TR . DR, B UCKE BPIRES T i 8 i it & ) 3
W VE VA v I R AR R Th RE R 22 5 50, IF
W FLAVE PP 420 18 i L TS BB 5 AR T A T e P 5 P b
AR
33 BEIARNEBE—BHZ TRt

H T, AW A 3 R A A s sh iz 3h
%o v I LR FR AR Th B RO MR, (HL = Rz 3
U5 TR xS L, §om B et i 3 5 U
P RN, 2000 504E, GRS LS s
I B 2 (0 O 4 4R PR T B — I PR B A 2
BfeeT 8y LA, A RIS PURHLE 3h T B2 i
o LS R L A T e SE I 2 5 R (HERTA
S I A PUBH S B R I A 3 i T B
FFRWT T D, @A SR 7T I AR AR T
B3z 2t st e I £ 3 PRI A T RE B T R R . {RLFE
FUBELIZBNEB 4y, UG ST 505 22 4 v 5 s i i B

BB (U 2k 5 P AR 3 7415 P LIS B AR 2K B
)y s R UL ThRE T FiwE 7, DL s
AT HAh, MR ez, iR
I A o L0 A AR 8 T 9 A 1) I P i
o %I B RN S8 D RE 7 AL R AR 57
PERTHRCR , RN G H R I2 358/ iashiifh
B ARSI Ao PRI, L PR A )1 25 7T e 2 253 =
i s B N R B . B TR
WA Bah et IAEERENEE, H
I L7 B A )1 A v I M 63 e B R R A TRt
P SR RE 75 A L B T N R 2
MW FUREAT 34 . MU, s T B R IE B O —
M B < I R s 3 7 5, AN T
I s R B B T, JF S AR A B IR ROR
{EL I AR R DA % i%38 3l 5 2O e L P 26 Al i
EDIRER) T I 7L

g b, EUUR AT T R AT RS DU
Yr. MLPEPREIZS . e om L [a) B Ss A O e
i s B SRS DO RE AT FRCR (B 1), B St
EHM ERMIERIZEEN T RS % . 54k, IA
I 7T 32 DA 1 CR L) ML (835 9 T ¢, /b
TRV B0 2R3 TR . B,
ARAGE TR A FE B 2O 2200 398 v 1 s J8 457
T ZHBE I T TR -

4 LSRN

KRR P 1 AP IRSE A S8 3l Sz s)
Je 3 PRI B 3 2y 149 il 08 25 5 v o, P A8 Rl
EIhRE. oh, AT & AR A I IS A T S
A IR FACH L B EME R G TIRE . Ui T
BEPEUT R AR A PEAN 7 AL L da sl i U — HR=
TIHCRIS LG T H0 G 1 5 — <5 & H A ST
FAFAER T . BRI L A, @S SR T
MAVARAIEE . 3@ BPRAS T UL D g R A2 4k i 4>
Jr s AL DI RERI VAN, IF B DL 2GR 35
i SR AT SO R, IRAR A SRR G ka3l
I FERR I iy 588 5 1] ik A3 S AR S T PR,
It BB FIE 2 7 AT TR -
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Exercise intervention

Aerobic exerciseﬁ

55%-80% HRmax

3-5 sessions/week

40-60 min/session

Resistance exercise““i‘

N

35%-65% IRM

2-5 sessions/week

30-60 min/session

BFR-RE % ol

-

30% IRM
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70%-80% AOP

8-12 weeks 8-12 weeks 8 weeks
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! vascular the Regulate
i ET-1 7 systolic and autonomic the fat
! diastolic and nervous metabolism
i proliferation system factors
! factors function
| - VEGF (1)

Microvascular function in patients with hypertension
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