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Changes of Microcirculation Function in Patients with Common Chronic Metabolic Dis-
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Abstract: In this review, the changes of microcirculation function in patients with common chronic metabolic diseases were first re-
viewed, and then the intervention effect of aerobic exercise on microcirculation function in patients with common chronic metabolic
diseases was summarized and suggestions on exercise prescriptions were put forward. The results of the study are as follows: 1) Patients
with common chronic metabolic diseases such as obesity, diabetes, and nonalcoholic fatty liver have obvious microcirculation dysfunc-
tion, which is manifested as decreased microvasodilator function, vascular thinning and microvascular endothelial dysfunction. Aerobic
exercise can improve the microcirculation function of patients with common chronic metabolic diseases, improve the level of material
and energy metabolism of patients, and help improve the condition of patients and reduce the occurrence of vascular complications. 2)
It is suggested that based on the technical basis of medical examination, the changes in microcirculation function of patients under ex-
ercise conditions should be taken as an important diagnostic indicator, and the changes in microcirculation dysfunction of patients un-
der different exercise intensity and amount of exercise should be deeply explored. In addition, there are still few studies on the inter-
vention of aerobic exercise on microcirculation function in obese patients of high age, patients with type 1 diabetes and patients with
non-alcoholic fatty liver disease, and subsequent studies should focus on this aspect.
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(5 IRIJE 40~60 min/IK ) BEHE =5 Ak 55 M B U it 48 P R
— B AL A A (endothelial nitric oxide synthase , eNOS) & & I
K/ NS IKFI BN IM4 eNOS ser(1177) B2 1L /K-, H-48
B0 4 AN B AN LS AP TSSO AR AT K R
A PR AR AR P R AR 2 R, e PR P B
HAGPERT K EE R T IRTE NO A5, TRIA T NO H eNOS
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lin-1,ET-1) . 15 P Rz A K R R (Vascular endothelial growth
factor, VEGF) 45 R 1 7K - 48 1 I B O 2 A= 10 26 ) i
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AR B A, T B ARHLRE A A B T B, L vl B A b
TR AR PRG Z 5 S H LA Bz sl 2 66 WAL e, et
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A BT BT 16 JEE 35 B (40%~60% ) L
RA# % (Heart rate reserve, HRR) i B BRI KA 2512 3l (3 IR/
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UC)XIHE bR 8 AR GO A R RS2, BEHE I 2 &
i, H R SRR AR A W 2 5, BRI
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WA A& A BN I BRI 8RR A 4z SRR T2DM
BEWAEAIIRE, B SEA 12 I & Rz 3 (4 W/
54 min/IX .60%~80%HRR) il i 5 T2DM & # NO.PGI2,
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SRR HP M ERRSE | fhZk T B HR— R 3h ok
WS [F1] 22 55 FE AR RE A Sz Il B S 5 2 B TR ) B R i 1
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—E BB, A RS EALAAR A0 LR 14 B DR, S8 100 A Pk
SEAVE T S U R E e, DA™ A S5 DI

i b, WA I oz Sl RE s B R 2
AE , FE TG B R R (AR OCHSE 2 LA T2DM 835
TFFEXT 4, 52 TIDM B 1 TS, BAR T2DM 2R
1 AL H TIDM WA BR AR, HLIE 1 LA AN
JUHAE], B G2 st TIDM S MAE o) e e A 2 A
BBFI T RO 1 AN o 53 5, EHTIE Sl il s £ 2 G0
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3.1 FEEBMIERIFEERBERIENTLSER

BB AR IR A T (Non—alcoholic fatty liver disease, NAFLD)
S LTI E B AR 2N AR A WA RIS B, LU
FARPUI G BEELRE | PR s A2 g BERRE I T HAT 35 A i
] AR M 2L, B I M — 20 R R B Wi P e B R
J5 I 96— JHERE A — IR 14 5 ) A J& T A AT i i 185 . 7E
NAFLD F &0 5 & SR, TR B D g e i 4 E 3] 1 s 24
Mo Li DG I RS RHACHUAAE R DI RERE i3 5 NAFLD %5
PIMISE, Horb i3 RS (R0t NAFLD FBE REERS 5 £E LA
R AR i s LSRR A, el R e s B U R 2 et iy, 3R
L4657 L 9 9/ 0 A L7 X 28 7 e e i, ol A % R 5 3R
BN H LAY B0 A HE, 1 g3 1 40 A
FFE IR Bt K, S0 BCABETS | RAE RO I i
NO FYRET 1, NO VE R s AL & 4 PR, R Bl 4 &7 5K
DRER R 2R, H A s 2 i — 2D R AR A5 1) & 7K )
&, 3O A I RE R AT IE 23— 2 3 NAFLD S8 3% - AE
JERARZE , XU LETE I NAFLD f3% IFEAE7E I . (e 2R
WA, (0T S AR B b | S5 3 4 e ) R B AR SRR TG
() B SRR A 4 it LR 1 iR AR S 18 2 A Tl =
i | JE 0 s G R 07 P e 200 L A= 450495 , 1 8 &7 sk T g
TR A R IR BON AR AERE ALY & 4 Binnur 5
SR S ik L A S NAFLD S8 SR 3l BRI 2
N R TR EERN, 1 NAFLD F8 25 SR 3l bk i 78 28 B2 4 45 T i
W A2 40, S BUR B SO RS 5 5 WK BT
K EKRFEREAL A1) MBI AE AT BB NAFLD S35 N B
A S L IR RO, Ui S T RERE AT S T3 K I8 &
A U DI RERIZZ T NAFLD F8 PN K2 20 M6 475 1)
HgRtRe,

25 b NAFLD B AA7E W] B I B R D RERRAS, RN
M A& TR I RE | M A = T B RIS LAY T g it
ACHIME— 37 I, DI REVE A AR R S5 RE B BT A ARk
I HIIRERERT SN NAFLD 85 R N 14 T g ARt b g
FERE, FEMANRIASITI T EORERE . A, B PRRE G0 2 FEAR
NAFLD B # 12 3id #E b R R ALNKF S BOR # LN 32 68 1
R NI BB AR TG B (R DR BAS R 23—
J R E NERERR L, BETTAN R A5 BRI SRR e . NERE 2
NAFLD %A B ZAE A, AEREAL NAFLD J& NAFLD f9 &
BRI PR T8 Bl 2 S ol B v R T PR B
75 19 J T e AR I e B e R 15 ) A
3.2 BHEIEFHMNIEFEBERITEEMIBEIRT
Y T Bz
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BSRA SHI2 B NAFLD B B Qi i T s e &
RBIREEFH IS, AXT B EMIEATIRE T 55D,
Christopher 5T 15,16 A Ei23h (3~5 /)& .30~45 min/
K HR+30%~60%HRR) Reilit$E 5 NAFLD &5 PN Bz i =
Az NO BYRE T4 5 B2 KA A AT 1) By 78 i B 7 o),
VEZ BN ITIE 229,12 JH FATmax SREHEIZ5) (4 WA .
60 min/¥K ) BEHE = R AL NAFLD 22 A Bl A48 F i 1 |, Hevp
SRS BT AE AL R SR RE A R T AR R TG AR AL
i, VR NAFLD B AT AT 3 IRIW FATmax
SREA FUA B, I TN A R MR A AT s B T
TN, FE NAFLD 9 HLi b, Z ik F T2 il o AR
BOKPARTHE S T XEE , SR RS 4141
I3 B ) J] P AR ST IO K SR T 2 o ) AR U 4 it
PG T, P NAFLD J 5 ALt Rk LIRS AL R 3
S ALEE I LT NAFLD (% 485 % S p R B A B
FIFER . AN, SRR 3 5P A b R G T Bt RS A A )
RERYTEENLH] 754 02 shHE i M R i A B vy P 1
B, PR NO A= s gl iRy 5 28 i A 2Ll (H
MU A AR S P4 AL R G DI REXT NO R 25
W, WS, [ R 3T AR RERR LR A Ak RE ) &
eNOS FYTEE , b IR TE NO BYAE RGN NO (Y B i, 51
A PN R A AT T D RE B AR 0 T AR B S P AR Ak R G TR
P BRE REAE B2 450475 PR R A P8 B2 A0, FRT it , B NAFLD
B FALRLC S BUE L R G I RE A B TR & O AT Tk T
ft, ZUBFGIE B Ei2 ohfEksE NAFLD K FUFIE
AALREACE i S A A pe 12,

FARIBFN T REE I 203 NAFLD H 3% S8 Ak 7 3K S At
AT REUGE AR TIRE, B H BIAHSCAT ST 2 [ U
B HZ lshysess ., B, 7 S0z sh B it 2o NAFLD /&
H AL LUK A A AL T RE G AR SR T R e i — 25
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