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[HE] HMY UF5TF IR AR = A ] 2 55 0 (8] 10 1M 5 28 /5 22 35 8588 75 ( transcranial doppler sonography, TCD) &
BESHMESR, ik W IE TR 20k & R R4 20 IR DL B 58 4 > IR RN 122 B I 5 4% 10 1L 45 9 TCD
AT LR, A B IR AR A SEW 2 7k 852 4 A ABFZ (] TCD A S B E AR (P <0.01), HETFFEAZ
R U, 06 AL 2 S RGN, B4R 5 (pulsatility index, PL) FIBH 45 %4 (resistent index , RT) B#AIG, 76 &5 5L AL~ IS
I 378 74 A K LR RI ¥ 8k A, 1 i ] > IR I 22 50006 1t A5 190 I 35 398 8k &2 28 1 S/ T, 35 0 I 5 . 9 3 AU 1 DL
BRI R SR HEBIIK) o B5¥ AN [ i T2 g ) ) X 1 7 TR ARG XL 52 M A [) , 1 Do 5 4 20 ARORT i i 37 328
5 PLRI {5z BA A —Fk
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Comparison of transcranial Doppler sonography parameters in high altitude

exposure population with different duration

Bian Shizhu', Li Qianning’, Li Ming', Tang Caifa’, Ye Jianning”, Xu Baida', Li Shuangfei', Zheng Shuangjin',
Huang Lan' (' Department of Cardiology, Institute of Cardiovascular Diseases, *Department of Neurology, Xingiao Hospital, Third Military
Medical University, Chongqing, 400037, China)

[ Abstract | Objective To investigate the difference of transcranial Doppler ( TCD) sonography
parameters in high altitude population with acute exposure, short time acclimatization and long-term chronic
exposure. Methods  The demographic data and TCD parameters of healthy lowlanders and high altitude
population with acute exposure, short time acclimatization and long-term chronic exposure were collected. The
mean velocity (V) , systolic velocity (V,), diastolic velocity (V,), pulsatility index (PI) and resistant index
(RI) of bilateral middle cerebral arteries ( MCAs) , vertebral arteries ( VAs) and basal artery ( BA) were
analyzed by SPSS 19.0 for Windows. Results The V

cantly different in lowlanders and high altitude population with acute exposure, short time acclimatization and

w» V., V., Pl and RI of the five arteries were signifi-
long-term chronic exposure (P <0.01). The V,,, V_ and V, of the five arteries increased substantially and the
PI and RI of the arteries had a sharp drop upon initial acute high altitude exposure. The parameters mentioned
above recovered gradually after 7 days’ acclimatization. As the occurrences of acclimatization and adaption
during long-term live at plateau, the velocity of most arteries returned to the sea level, or even lower ( MCAs
and L_VA). Conclusion The influence of exposure time to high altitude on CBF, PI and RI is different.
Hemodynamics has been modified though the vascular structures are repaired, which may increase the attack of
cerebrovascular diseases.
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FERRE RIS, R S X AT R Sk e R
FZIN L7 ( cerebral blood flow, CBF)Zsfk A %! &
PR AR AR SR I, AL o 2o B A T O 38 LI
DA K BSOSl ok i AV 4 S A SR (] s ) R b 25
W A kA B R R N R PE— A A (nitric
oxide, NO) LIS F 43 Wb 4 i IR S5 RS ik, 302
I8 A 5 1 I 487 ) Y U 4, AT 51 2 CBF 3 B2
PRU R B i S A R AL R W 7 R R IR
35N A I BV BT 4 D BE AR &2, CBF 32 M I
AL TIER AP BRFEARIR Ak CBF HA %
Sk, B 2P R A gk & IR S CBF A8 4L # e AR —
U EIFUREIRE T, CBF 5 402 2, WA
R4 % &5 BF CBF 3%, JoG i 48 s by P B 35 98
( cerebral autoregulation, CA) T fg s iR K = 0E3R S . i
o T] (PR AR 2 58 il 1 A5 52 A1 48018 P 40t 1 T g el 2
il ML 20 727, DTSN T v D P L4655 118 i A=

WA B BIFY 3 BRIV AR T 0 20 1o i 2 R
FA R RERY CBF BP9 . (B R AR Z oSS
A, FEAFEAA B I AR PR B i B2 LA
JAE 12 VAR b DX I A 8 B 5 45 5 AR AR e Bt ) AL
SYANELEASET T [ 45 2SS CBF PP 7 1%
WA [F] AR TR 5 1 2R BN — B AR R D, AT
REM T ERE N S8 T ST A R 2 Sk R
T adtmE AR S FREARERIESEIRZE
CBF RyAHCHEIEE D o AWESE 2 B0 7 i O i 2t
e B UL S e [ 25 ) IR R B A i S (1 ~ 10 48 1Y
SE4x > WRHEHEA T R HT 5 08 20 1M 2 B 55 TCD 2
B TRATIR SRS, S 2tk v e e 0 2T ik 58 4 ST IR
RERHE TCD S804, i AMS Kz =5 J5 i 145 06 BF 9%
PR

1 W&57H%

L1 AR

AL = EE R R B B 2 B it A JE
S EHARBIRE , [0 BE S AT A SRR, OF LR
TR AT TR G0 R AR BR AR 2L £ 1 e R ACHE 910
1, R oe 4 I IR 90 il AN ARRIE AR AUAF N, A7 18 ~
60 % s HEBRBR 1 - AR i A 2 RGBT VB il 2 T
TR E AR LU SGETE IR B
1.2 7k

BT BN < A AR (14K 500 m ) Wi B i) - AR )
GEORHAFRS AR B (BMI) |, WA s, TR 5 4545 L ] 9F AT TCD
K (243 5]) ; 2w EONRE - RIS WAL 2 h A BIA R
(34K 3 700 m) BRI, TR AR EE 24 h PRAEZILE AT
“FAEGORIR TCD K2 2 80 (570 1)) s W45 ST IR AHE - 53 A — 3
I EEFE RN \TE (WA 4 400 m) I 7 d J5, 47
TCD 545 (97 41) 5 w5 B 58 42 T IRHE : [R) i SR A 58 42 ) IR

(HHJEFIEATERL B AT 1 ~ 10 4E) 90 4] %58} 31 #E4T TCD 46
#

TCD K « 75 B 3 U0 K i 7 3 Jk ( middle cerebral artery,
MCA) , £ 45 22 K 3 ik (left middle cerebral artery, L_MCA)
FA K s 3l ik (right middle cerebral artery, R_MCA ) , #E 5} ik
(vertebral artery,VA) ,fud5Z=IHES ik (1eft vertebral artery,l,_VA)
A IKE S ik (right vertebral artery, R_VA) DA M F&JiE 3 ik ( basal
artery, BA) 1344 Il 7 33 & ( mean velocity, Vm) (W45 8] (sys-
tolic velocity, Vs) F147 5K 81 IfiL 37 3 B ( diastolic velocity, Vd) , PI
I RI,

FZARF A TEFHARE T, UL 2 Hz 353543 5146 2 3L MCA
(AT, TRIEE 52 mm) XU VA (FLET, TRIEE 60 mm) LAz BA (#E
B, REE 76 mm) o Z3piesE 5 ALY Vi, Vs Vd DL PLAI
RI, ik #5d H 5E [ Je & 4122 W] TC2021-T1 TCD {X AT,
H [Al— 2 F 58 o

WA R X BERHIEAT 01 38 , KBRS 4 (AR 1 0% W 4
HORNAR) BCE 2 ARG 1A N ARSI 280 A a3 ) 461
&2 (case report form, CRF) S5,

1.3 %itso#

SR H SPSS 19. 0 Gttt , i EHRER A & £5 208, 114K
PORER AR B B o R R . 4 L AHER) TCD #5 & B4R
FHRPRZ 7 25307, B 0 24 0] LU T e/ W 3 258005 (Teast sig-
nificant different ,1.SD) , ¥5/K¥#EH 0.05,

2 HR

2.1 AvFiEH

FLARAT 1000 Fil3Z 1K AHER) TCD A48 BORE, SR BORIAN 42
B A LA S AR BEAS I s 1 2 K Bt o AR % BMIT 7R
4 HZ W22 IR EE (P>0.05) WM I AE 4 HH 2257
#F(P<0.01), L1,

1 FiEAOFAR

25 n AER(%)  BMI(kg/m2) WUH[ BI(% ) ] R BI(% ) ]
SEIENTIEZE 230 24.01 £4.68 21.86+2.36  169(73.5) 170(73.9)
ZEEIR 542 23.77+4.79 21.91£2.49  364(67.2)  328(60.5)
WIS R4 96 22.19 £3.38 21.50£2.08  75(77.3) 65(67.0)
SEASIIRYL 86 26.10+5.70 22.02+2.28  48(55.8) 49(57.0)
F ok x2MH 0.266 0.325 13.030 14.900

P{H 0.850 0. 807 0.005 0.002

2.2 KB5S &g 4 AAFEF 6 TCD Agbi

n2 2 Prs,4 AAFEZIA] S Z L% TCD i S8k R
WHRA G2 X (P <0.01),

TR 2R 3 700 KERT R_VA 1Y Vs SNSRI A
AGI2EE X (P <0.05) , FJR54125 > Ik TCD S50 Lh#x,
Z 5 WE N SHLLE R M E PLA RISy 3=, 2w R
HHIE I, RTERE 22 57 (P >0.05) , AT A SEI HA
Gt E X (P<0.05),

1R R ot 4 > IR R 5 2t i RN LAt il 3 8 3 34K 1
e BB T 52N I A M A Bl Y RI A PL R F &
=

=
PEREARE(P <0.05) o mlstse ) IRARES W TR T d J5
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NBEHES , HodhSE 2 I IRARE BA M ITA SEHA G4 R
ST 5 R IAE ) PLAN RL ¥R FH126 2 IR ABE(P <0.05)
R SE A S IR 5 R AR L8, HAT R_VA R MCV
03043 1ML 375 38 2 ( L_MCA : Vm, Vs; R_MCA : Vm. Vs fil Vd;
R_VA:Vm Vs) 25 BEAGIH#E L (P <0.05), k2,

4 T ,5 i A8 I R S AR R B A, B &
FEAIS, PL AT R ph 5 2 20tk o SRR R AT, s D e 00 ) R U 8
PR KB RN 2 IR de R 5 T R AE R KT o s R sE 4
HRAHE XU MCA F R_VA (359 i 3 28 B S 2518 1 Jsok -~
(P<0.01),

R2 BAABKWEERS FMEMREE (cn/s, 2 +5)

U0 i Ltk )5 2] Ré SE4>) Y
wen IS SR WSS M rw

e Rhwirh sk

Vm 63.00£11.34  67.83+12.002 60.60 +10.84¢ 59.77 +21.11bc 25.72  <0.001

Vs 97.53 £17.06 101.49 +16.332  92.54 +14.27bc 90.44 +22.79ac  20.82  <0.001

vd 43.58£8.56  48.54+9.512  43.94+8.76¢ 42.05+17.61c 28.42 <0.001

Pl 0.86+0.14  0.79+0.142  0.82+0.18Pd 0.84+0.16¢  10.67 <0.001
FRAHEK

RI 0.55+0.05  0.52+0.052  0.53+0.078  0.54+0.06c 14.41 <0.001

Vm 58.91+10.52  64.40 +12.508 59.80 +11.61¢ 53.56 +10.05ac¢ 26.99 <0.001

Vs 90.54+16.11  96.22 +17.518 90.68 +16.41¢ 83.21 +13.77ace 20.40 <0.001

vd 40.53£8.11  45.80+9.582  43.19+9.13bc 36,99 +8.18acf  29.51 <0.001

PI 0.87£0.15  0.79+0.142  0.80+0.162  0.87 £0.16% 16.92  <0.001

RI 0.55+0.05  0.52+0.058  0.52+0.068  0.55+0.06c¢ 19.39 <0.001
sk

Vm 39.33+8.41  44.02+9.708  39.34x8.63¢ 37.73x7.85¢  17.16 <0.001

Vs 65.73+£14.72  68.52+15.18P 64.03 £13.78¢ 62.04=13.46¢  7.82 <0.001

vd 25.39+6.25  30.26+7.388  27.25+6.61bc 24.90+5.20¢f  28.25 <0.001

PI 1.04£0.28  0.88+0.21a  0.94+0.22ad  1.00+0.23¢  37.01 <0.001

RI 0.80£0.06  0.56+0.072  0.57+0.07a  0.60 +0.07¢f  38.71 <0.001
FeiEsik

Vm 32.49£5.21  35.86+6.22a  32.10+5.94¢ 31.40+4.98¢  31.00 <O0.001

Vs 50.13+8.31  51.66+8.56P  47.74 £7.32bc 48.60 +8.59¢ 9.15  <0.001

vd 21.87+4.17  25.47+5.082 22.97 +4.86¢ 21.91+£3.78¢  37.20 <0.001

PI 0.88 +0.20 0.74+0.168  0.80+0.253 0.86=0.21<f  43.62 <0.001
RI 0.56 +0.07 0.51+0.078  0.52+0.082  0.55=0.07¢f  47.53 <0.001
ARk
Vm 33.73+5.57  37.03+6.20a  33.38+6.18¢ 31.846.32bc  30.82 <0.001
Vs 49.98+7.74  51.76+9.62  48.45+8.01¢ 47.49 +8.77b¢  14.96 <0.001
Vd 23.08+4.48  26.40+4.86% 24.21 +4.96¢ 22.45+4.97¢f  34.88 <0.001
PI 0.80 0. 16 0.700.152  0.75£0.20bc  0.81+0.22¢¢  29.51 <0.001
RI 0.54 +0.06 0.49+0.072  0.51£0.07¢  0.53 £0.08<¢  30.57 <0.001

a:P<0.01, b:P<0.05, 5 F Bat R ibi;c :P<0.01, d:P <
0.05,k5 4. 5 RukEs e P <0.01, {:P <0.05, 5% J JRLLILE

3 iTig

AT S B, 4 AT i A O O o R A
FCNPREIE ) ARV - 7 g S P JO0] ey Ji
IE22) [N NS YN i

R e DN I I AL 9 R X 8 v TR IR
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3 IS A AL S8 v 1 DK SF- , T RE S i i 37 1 AR
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UGS I e AR S 1 w8 B — Bt 8] J , CBF 4%
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BT AKE OB MCA F1 R_VA () Vm B K F
FFIKAE) o X AT fES At e RS TR R e
AT B RS LA 5 | RS B4 G I A4 s 300 LAAIG 4R
N RN AT 5K 0728 Al ad R et IR kg i R A2
5 PLAI RLREE LA A—F0rE ;s il fig 5 A58 89 %
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e A LA B, (RS B A I 38, 1 %5 s Ak %
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[i] AR BRI, A s M B 28, 12 CA fig
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AT RFEA ) TCD ZEHTSY , B 1048 45 S 500 5%
3Ry 4T TR) A PR R 5 4 > AR i 1f 37 3 g 2
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