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[(HZE] HAH KiTH#K2500m VXL@E'}i%mE(PH) BEDSHHRAMIEH(AASD 5o & T F 1
(HRV)#g4a X, A% PH &5 R A shhkaifts A A Z kX 4., FiE &# 2017 F 1 A £ 2018 % 10
ARABHEX2500m A LEFERFWEERAL A PH é’J BH 12046, PR EZHHMNALIEIF.24hFHE
ol B A HRV,24 h 30 & fe B3 5 AASI, 4% AASI K-F ¥ A ik % % 5 4 AASI %% 4 (AASI=0.55) F=
AASI EH A (AASI<0.55), R 5 AASI EF A& H LK, AASI FFAEE A5 54w RR B HH
18 4 #7 & £ (SDANN) BAK &30 (LF) \LF/FH 3 (HF) Wi 3 &, £ F 38 A %3t % & L (P<<0.05),3% 7 AASI
FHFEBEHEEHREGRE I BILT HRV B1&; = Logistic @3 53 8 7 : LF/HF 2 3 Jk A 4L 69 % 5 &,
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Correlation analysis of AASI and HRYV in patients with primary hypertension at high altitude”
MA Yanmei' ,LI Lin' ,FANG Shan®* ,MA Chengxiu'
(1. Department o f Cardiovascular Medicine , A f filiated Hospital of Qinghai
University , Xining ,Qinghai 810001 ,China ;2. Department of Cardiovascular Medicine ,
Xinle Hospital , Xinle, Hebei 050700 ,China)

[ Abstract] Objective To observe and analyze the correlation between ambulatory arterial stiffness in-
dex (AASD and heart rate variability (HRV) in patients with primary hypertension (PH) at altitude above
2 500 m,and explore the relationship between arteriosclerosis degree and autonomic nerve function. Methods
From January 2017 to October 2018,a total of 120 patients from above 2 500 m with PH who were confirmed
in Affiliated Hospital of Qinghai University were selected and tested for biochemical indicators, HRV was
tested by 24-hour dynamic electrocardiogram and AASI was calculated by 24-hour dynamic blood pressure. Ac-
cording to AASI values, subjects were divided into the abnormal AASI group (AASIZ=0. 55) and the normal
AASI group (AASI<C0.55). Results Compared with the normal AASI group.the standard deviation of aver-
age R-R interval (SDANN) every 5 minutes decreased significantly,low frequency (LF) and the ratio of LF/
high frequency (HF) increased in the abnormal AASI group with statistical significance (P<C0. 05), which
suggested that decreasing HRV occurred in patients with AASI abnormality at the same time as atherosclero-
sis. Binary Logistic regression analysis showed LF/HF was an independent risk factor for atherosclerosis (P<C
0. 05),it suggested that autonomic nervous dysfunction in patients with PH was an independent risk factor for
accelerating arteriosclerosis. Conclusion Arteriosclerosis was associated with the autonomic nerve function in
patients with PH at high altitude.
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A+ T Bl i T A SOk 3l Tk A A i ) 0 2 B
S BTG I PRAEAR Z BT o o T R X TS L Gk
A T RAKCRD > B ey - R AR R DY LR 4 e R
Wi - PH R R 5w . 325 3 Bk il AL 45 £ Cambu-

latory arterial stiffness index, AASD &l i3 %] 24 h
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PERFERR . Z 3 Tz e L AR ST ) 120
BEH 2 500 m LA E#§i2 4 PH B # AASTI 5 HRV
B4 AT - RT i  IX PH B4 A R & g5 3
Uk ASE A0 AR B B AR OGP . PP R I R R R O R
BT 6 30 KCRE Ak | 42 o) 5 6 L D A SR 4R Al

AL R R AT A [E) A= PR &0 F B9 0K 46 IR (systolic I IR .
blood pressure, SBP) 5 &} 7 J& (diastolic blood pres- 1 #R5HFE
sure, DBP) , &40 A 13t — & Z a1 A9 [l 9 3¢ R L ik — 25 1.1 — ekl BEFE 2017 4F 1 J1 % 2018 4 10 H 5t

RS AAST. Bl bkl 10 A BB EE, [m] )9 A 58 g
I 0, AAST @i 1 (AASI IEH{H ~0.50~0.70),
AHFTRFRY] . AAST REA . TAE I M 1) IR L A4 5 1
84 (body mass index, BMD) 4.0 Ifil 45 15 6 K % 7
O M BEAGFE T, I FLRE U BOsE M A v . 7E 3R
B A AAST AT RE & PH R & A0 il 1l 48 5 0
OB IE 5 i kST fE R PR . DL R FSE B AASIT
AT LLASE AT P4 v I P R 3 3 I Ak ) R T

PH 838 K 2 806 38 Bl 2 15 PR SR i L4
A WFFRUESE AT B 302 g 250000 S R A A
Gy R A BRI A R AS E R O
AR M (heart rate variability, HRV) GE4% 5 b0 Il
H 002 R G000 2 RE AR A M 38 M 4 R 521 2%
PEN . HRV FEA I i) 45 SR A5 b, ROBR 3 E A R
GiOIREIRAS M FE AR 24 b0 R-R a3 (0 b o 22
(standard dmation of NN intervals, SDNN) ., % 5 4
Ghori R-R (A B 39 1H 09 7 #E 2% (standard diviation
average of NN intervals, SDANN) , [a] 45 J Wt 2 & i
22U REIRAS Y 48 A5 0 T A MU0 4 R-R R 2 22 1
575 M (root mean square standara deviations of R-R
intervals, RMSSD) . #14B R-R [A] ] 22{H K F 50 ms Y

12T H K2 MR B B O RN A A 3 Bk o S HE BR
PRUER) PH B E 120 B, Horp 55 65 6, 2 55 1] 4F %
30~80 %, 1 (56.454+9.12) %, R AASI K F
F 120 B B F 4o AAST IE 3 4H (AASI<C0. 55, n=
62) F1 AAST 5% 4H (AASI=0. 55, n="58), AASI IF
W 34 ], & 28 f], I AER (54, 459, 05)
4y AAST R E A F 31 #il. & 27 B, F B A i
(56.7548.01) % . AEbRUE: 75 & 1 35 4 X A 1
ELL L FFA 2010 4R 3R [ @ O B A 48 B O T i
JE B2 Wi ks o B JC O A 52 e i Hs 1) 245 499 HLAS [6] 1 (8]
(>24 b3k 3 Yl & 5 & i . SBP=140 mm Hg F1
(8 DBP=90 mm Hg., 5 iE 76 67 J B & 25 ¥R 97 1Y
Fo I R T o HE R A o L 4 R P i PR T
o LS R R B BK A PR B 5 4R DL B R IE B
S A B R 08 M0 Ty v I~ IV O AR R
FBWKIE)Z 5 O LA BRI O E R REERG » HFE D)sE A
A LT ZE AL L R NR T RE T AE L B L R M iR &
SRR P 5 A R B LI A 25 3k 3 N A N H IROKS
MK . AASTIEF A5 AAST 55 4 M5 R%
T4y B W B e BMIT LA, 22 S ¥ o g 15 3 L (P>
0.05), L3k 1.

R O 3R RO 4 (pNNS0 Y0 A (low 1.2 ik
frequency ., LF) 2 A2 M 22 Y SO REAR 25, 9 0 Chight 1,201 0t — R 0 BE WD AR

frequency, HF) Jz Bt g 52 Jopf 22 (1 X ay M, LF/HE /]
VE Ry R F 32 4 26 35 v P8 AR . B 4 g
RS2 B W IR 1S 2T At i s 72 5 P (blood
pressare variability, BPV), 5 BPV # K, &/ H
F Rl DI RE R A L AR 2 06 A Ik L e )
B E R AR g B . LAk BPV AR —
TR 6% [F) 22 S B 1 32 b o7 A R A T A8 B 4 2%

PO 5 o L PR T kL WA sk L R 1T BMI
SRV fRe A L I LS I X g R % I AR A R A

1.2.2 XBHEHAT 24 h B0 E K 24 h 3 m
JEWEI 24 ho g2 0w B R 356 E AR 77 ) (Mortara
H-Scribe) 2 &5 0 ML 20 BT R 48, 24 h Zh & 1 &R A
ARy (TM-2430) 4 3 8l Il s I 97X . | [A] — 46
A AT IX P IURS AY . E NI I T A R T B

x® 1 AEBEE SR REERELE()]

5 Rk WA BIM
2150 n
5 Z PG I H ¥ IEH H
AASI IEH# 41 62 34(54.84) 28(45.16) 32(51.61) 30(48. 39) 23(37.10) 390(62. 90) 25(40. 32) 37(59. 68)
AASI w4 58  31(53.45) 27(46. 55) 29(50. 00) 29(50. 00) 16(27.59) 42(72.41) 22(37.93) 36(62.07)
b 0.02 0.03 1.24 0.07
P 0.88 0.86 0.27 0.79
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HHEWEh MY, RENEARE 6:00 ZWRH
6:00, X 24 h 750 v B HEAT I SO L 0 3 53 #r
A 35 43 BT 49, 5 « SDNN L SDANN, RMSSD., pNN50 % ; 45
By AE  LF VHF LE/HF, 24 h gl 25 1fn )& Wil i 45
Fr:24 h P45 4 SBP K DBP %U{H . %2 7] 1f JE T B2,
LI T R 38 = (R RSP B i s — TP 3 0l D) /

F RS2 1f X 100 %,
1.2.3 PEMsh kbR E DL 24 hoshEs i i A

LSk Ay DBP A R A8 L SBP O [ A8 1, dE AT 2k [l 15
AP EH A% b, AASI=1—b, AASI<C0. 55 W
IEF AAST i $ 7 2 ik fe R R ™
1.3 Zeif2eabs  fi R SPSS22. 0 X 43 B4 ik 47
it o b T ECROR LR R L A IR B o A
B s IE S0 A R OR L 74 s FOR w0 A 13
BERELA AT B8 AN Y 4357 (8] BE LM (Pas , Prs) 13 34, 41 8]
LU AR R R R A 362 5 ASST il 57 5% i) R 28 ¢ 7 i F =0T
Logistic [FIH4MHT, L P<<0. 05 h2% B Git2¢ 8 XL,
2 & g
2.1 W4l #E HRV MCHE Rt AASI 58 4
1 SDANN 7k %% AASI IF % 41 8 B AR (P =
0.00); AAST 4 4 LF,LF/HF /K F4% AASI iE
w2 B A B (P=0. 01.0. 03) , Hi4x & T 48 b7 W5 41 12
HBESH TG E L (P>0.05), LK 2,

2  WHEBE HRV HEIBRIEBEIM(P:,Prs)]

=] AASI IF# 4 AASI Fi 2l Z P
RMSSD(ms) 37.33(24.91,48.65)  39.24(23.72,54.43) —0.46 0.65
SDANN(ms) ~ 120.50(97.93,158.69)  99.69(78.86,121.07) —3.13 0.00
SDNN(ms) 115. 74(100. 35,139. 59) 116, 16(94. 29,145. 14)  —0.61 0.54
PNNEOY% 6.00(2. 26,12. 89) 8.20(1.98,14.90)  —0.91 0.36
LF(ms?) 198. 28(114. 30,436, 73)  316.52(149, 42,764, 72) —2.52 0.01
HF(ms?) 66. 93(40. 80,200.15) 109, 37(46.11,247.98) —1.18 0.24
LF/HF 2.46(1. 46,4.19) 3.56(1. 81,5.18) —2.12 0.03

2.2 AASI i H &1 =t Logistic BIH 8 %
AASI fE K H A8 &, RMSSD., SDANN, SDNN,
pNN50% .LF.HF .LF/HF & & EN B &R, it
TR Z 38 LF.LF/HF HE 2R A 5iT% %
X (P<0.05) . 2R J5 # X P A~ R R 47 Logistic 8] 14
ST, S5 R B LE/HF J& AASI (k57 fE b [ &
(P<<0.05), W% 3,
#£3  AASIMEZEM T Logistic B A% #

W H B Wals P OR(95%CD

LF 0.00 3.78 0.05 1.00(1. 000~1.002)
LF/HF 0.24 5.45 0.02 1.27(1.04~1.54)
o —1.28 9.71 0. 00 0.28(—)
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Fro BRI R K O 5 R AT b R 2 D M X A
] 5 5 E A 26 (P<<0. 05) , L 32 4.,
*4 MNMEAFTEEEREEHEEXESN

SBP DBP
LIPS

r P r P
IR 0.53 <0.05 0.63 <0.05
St A s 1] 0.28 <0.05 0.26 <<0.05
3 3t it

e TR R X, 52 TE Ve A4 S5 i R 2R R e A
o3 A — a3 N AR AL AL LA 2 L0 R,
M FERE E E  EER X PH 2 0L F & R A
FE, EZE R e R 2R O A I () R0 R AT b v AR R
EEBEH A SBP=>160 mm Hg 1 () DBP=95 mm
Hg RVA[ 2 W7 & i e 0l — i 72 ¥ 4 3 3 000 m
B I s 25 A A8 Ak . H RTIA e J e 1 He 2 AL AR X Bk
AL A 1 IO B R A R IR R s A PR A
EANESIE: F=E =8 NI SR = g K= &
[ Bl 2R 58 (RAAS) AR A2 1 21 41 B 355 22 4 41 J& B g 34
s DA B 2R 2 AT i T

AAST ] DL e 3l ik & 48 09 55 1 Zh g . AAST K
-t R 2 Bk A Ak AR R ™ T A B I K,
AAST 5 e i AR 56 5 A0 Q0 i 1 8 8 A0 L A2 0 & IR
RS M B AR VDA O Rk, AAST
1R o A Y R

PH W) &4 5 A F M & Yy 68 2 AL 5 1) = 28
ZRGWEMEITIHE A R, AIFFRIESE, PH B H A 7E5C
TR 28 26 Ay P o R0 G i 28 2% A Tk B AR A 1 O L O
S A 0 I I B S B RS AT, A E
MZINRER S B BPV, BPV 1 Rg/R g &
P T BRI AT | A B 2 26 A 1 o L X R O &
SOOI O R E g 5 . BPV RBAE A
PR [ 2 RS B S R g % A T
BPV 3# 4o 52 i 45 - 1 L4032 s e HR'V, Jip i
EE M E R,

HRV 0] DL s WAL [ 32 4 48 2% 1 1 S L £ bk
A RO MBI M fE e R FE 22— g E
25 1) - R 25 50 TR P T UL A0 B ) e RS % D) A
Ky — HLK TP 9l T8, AR 25 5 5 R O IR M
(AR AR BESE & B, AAST S8 4 SDANN
KPS AASTIEF AU BFEAL, HE R A RIHHE X
(P=0.00); AASI 3 41 LF.LF/HF K F%& AA-
SLIEH AW 3w, 2 %A g2 & L (P=0.01,
0.03), VW] PH B35 ki 5 A F 0 &2 fg
H— MR R gERF B EM A I Re i 7R P
BRGSO R S A R R
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£ —JC Logistic [a )443 #rH . LE/HF J& AASI 1y
M7 fE R % (B=0. 24,0R=1. 27, P<<0.05) , {}i ¥}
HF: &I ae G2 PH B3 & 4L o) ik 16 ) gl 37
TS

i ErR, m IR X PH B, i EKE 58
A e B ) RO 4 B R IE A DG (P<C0.05), B &
MR R PH & &E R E PR E — &1 1E
F ol 5T N — A5 DA I R X I R R
R B R R AR TG PRAR B . A I PR A & e %
TE S8 35 50 5L 99 R IO N7 45 it 90 B R 4 o B ik A
b HE 2 5 g B L DT B2 R 1 e 1 4 o R Lo b
i AL, I HE e KR AR TR T
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