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[Abstract] Objective To investigate sex difference of dynamic cerebral autoregulation (dCA) in
different body positions. Methods A total of 130 healthy adults (65 males and 65 females) who
underwent physical examination in Xuanwu Hospital Capital Medical University from August 2021 to
November 2022 were included. Non-invasive continuous blood pressure monitor and transcranial Doppler
ultrasonography (TCD) were used to monitor beat-to-beat blood pressure and middle cerebral artery (MCA)
cerebral blood flow velocity (CBFV), respectively. Transfer function analysis (TFA) was used to compare
and analyze the dCA parameters (absolute gain value and percentage gain, phase, coherence) in the range of
very low frequency (0.02-0.07 Hz), low frequency (0.07-0.20 Hz) and high frequency (0.20-0.50 Hz) of
different positions and sex. Results The phase in very low frequency and low frequency were significantly
lower in the standing position than in the supine position [(57.37 + 12.45)° vs. (66.72 + 16.64)°, 1 = - 6.428,
P =0.000; (36.82 = 11.59)° vs. (43.02 + 11.51)°, ¢t = - 6.052, P = 0.000], while the coherence in very low
frequency and low frequency were significantly higher in the standing position than in the supine position
(0.73 £0.06 vs. 0.66 +0.06, t=-8.947, P=0.000; 0.76 + 0.06 vs. 0.73 £0.07, t=-2.693, P =0.007). In both

supine and standing positions, absolute gain value of male in the low frequency [(0.91 +0.23) cm/(s-mm Hg)
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vs. (1.04+£0.23) cm/(s»mm Hg), t=3.075, P=0.003; (0.84 +0.19) cm/(s*mm Hg) vs. (0.95+0.21) cm/(s-mm Hg),
t=3.102, P =0.002] and high frequency [(0.94 + 0.25) em/(s*mm Hg) vs. (1.11 £ 0.27) em/(s*mm Hg), ¢ =
3.740, P =0.000; (0.91 £0.21) em/(s*mm Hg) vs. (1.05 £0.23) cm/(s-mm Hg), ¢t =3.747, P =0.000] was lower
than those of female, while the phase in the low frequency was higher than that of female [(45.25 + 10.21)°
vs. (40.81 = 12.37)°, ¢ = - 2.239, P = 0.027; (38.90 + 12.25)° vs. (34.74 £ 10.57)°, ¢ = - 2.072, P = 0.040].
Conclusions Postural changes can also affect the cerebral autoregulation, and dCA can be improved in

the supine position; there is no significant difference in dCA between male and female in the very low

+ 759 -

frequency, but there is a certain difference between the sex in the low frequency and high frequency.

[Key words] Ultrasonography, Doppler, transcranial;

Hemodynamics; Posture; Gender identity

Middle cerebral artery; Blood pressure;
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Table 1. Comparison of basic information between male
and female (x +5)

MG o B em
B
CBFV(cm/s) 59.13+10.51 63.16+10.10 2.172 0.032

W46 JE (mm Hg) 12423+ 9.84 116.23+11.61 -4.243 0.000

#F3KJE (mm Hg) 76.71+ 853 72.31+10.00 -2.697 0.008
H7 A

CBFV (em/s) 56.17+ 9.88 59.91+ 9.73 2.118 0.036

Y45 (mm Hg) 122.45+10.36 115.74+11.03 -3.503 0.000

78K (mm Hg)  75.95+ 8.72 72.42+10.55 -2.075 0.040
PetCO,(mm Hg) 3942+ 244 39.04+ 271 -0.787 0.433
L (I /min) 7150+ 9.53 71.12+ 9.48 -0.233 0.816

CBFV, cerebral blood flow velocity, i ofi R PetCO,, partial
pressure end-tidal carbon dioxide , /S A& — F ALk 7 [ &

(119.07 £ 11.17) mm Hg; &F 5 £ 51 ~ 94 mm Hg,
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£2 ARREAEAMT dCAZBAHE (n=130,7+s)

Table 2. Comparison of dCA parameters between supine and standing positions (n=130, x *5)

215 135 485 E [ cm/(s-mm Hg) | B35 H e (%/mm Hg) A2 (°) — 3tk
A (0.02 ~0.07 Hz) *
M 0.76 (0.60,0.90) 1.08 (0.93,1.37) 66.72 = 16.64 0.66 +0.06
ERVADA 0.72(0.60,0.87) 1.10(0.99,1.37) 57.37+12.45 0.73 +0.06
Z 5 tfH -3.169 -0.102 -6.428 -8.947
PAi 0.002 0.919 0.000 0.000
215 135 48X [ em/(s-mm Hg) ] 1425 A 4 b (%/mm Hg) 22 (°) — Bk
B 45 (0.07 ~ 0.20 Hz)
I EM 0.98 +0.24 1.47+0.31 43.02+11.51 0.73+0.07
JERYA A 0.90+0.21 1.43+0.32 36.82+11.59 0.76 +0.06
fi -5.919 1.768 -6.052 -2.693
P18 0.000 0.079 0.000 0.007
iR 4 25 46 % [ em/(s- mm Hg) ] H4 25 5 43 e (%/mm Heg) HARL2E(°) — otk
#59%(0.20 ~ 0.50 Hz)
A0y Bz 1.03+0.28 1.56+0.37 13.02+ 9.27 0.75 +0.06
JERA A 0.98 +0.23 1.55+0.31 12.54+ 9.12 0.76 +0.06
18 -4.258 -0.861 -0.391 -0.015
PlE 0.000 0.389 0.696 0.988

*The absolute gain value and percentage gain of very low frequency in supine and standing positions were expressed as M (P,;, P,;), #8 K4 {1
[iME D ST AN 38 25 A XHEL AN 3G 28 5 o bR s R M(P25 S P75) o Wilcoxon signed rank sum test for comparison of very low frequency absolute
gain value and percentage gain, and paired ¢ test for comparison of others , ## I& 4 ¥ 5 48 X5 AN 384 25 A 43 Lo 9 L84 T Wilcoxon £ 5 Bk Al G

5, FEAAR AR B L BAT HC o A 96
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R3 WEME AR FEERN Z IR dCA S B LR (x +5)

Table 3. Comparison of dCA parameters between male and female in the supine position (x +s)

4151 fil% WX {E [ em/(s-mm Hg) ] W4 25 H 43 e (%/mm Hg) AR 22 (°) — 5k
HRAGA (0.02 ~ 0.07 Hz) *
Ttk 65 0.71(0.58,0.90) 1.08(0.96,1.35) 68.08 = 16.86 0.67 +0.06
bk 65 0.79(0.62,0.90) 1.08(0.88,1.40) 65.35 = 16.43 0.66 +0.05
Z8 A -1.071 -0.775 -0.936 -0.316
PAH 0.284 0.438 0.351 0.752
20 51 1511 %% 14 25 45 XHE [ em/(s+mm Hg) ] 45 A 4 H (%/mm Hg) AL 25 (°) — 3k
R4 (0.07 ~ 0.20 Hz) *
Pk 65 0.91+0.23 1.40(1.23,1.71) 45.25+10.21 0.74+0.07
otk 65 1.04+0.23 1.46(1.29,1.68) 40.81+12.37 0.73 £0.08
VA 3.075 -0.447 -2.239 -0.095
P 0.003 0.633 0.027 0.925
451 ke A E [ em/(s-mm Hg) ] H4 25 43t (%/mm Heg) AR 25 (°) — Btk
=595 (0.20 ~ 0.50 Hz)
51 65 0.94 +0.25 1.52+0.38 11.74+ 8.42 0.75 +0.05
Tt 65 1.11+0.27 1.60 +0.35 1429+ 9.94 0.76 +0.05
t1H 3.740 1.270 1.572 0.831
P1H 0.000 0.206 0.119 0.408

*The absolute gain value and percentage gain of very low frequency, and percentage gain of low frequency in male and female were
expressed as M (P,s, P,5), I3 1 Al Lo P 0 AR 99 1 45 246 X5 (8 A ET 43 Lo DL AR 48 45 7 23 b R R M(P,;, P,5) . Mann-Whitney U test for
comparison of very low frequency absolute gain value and percentage gain, and low frequency percentage gain, and two-independent-sample
¢ test for comparison of others , B A 3 25 45 X B A1 25 1 43 b LA B AR A0 18 25 7 43 U 09 EE 54T Mann-Whitney U650, JCARF8 A5 (19 HE 45
AT PSR AR B o 4G 56

R4 HILATARMERZIKE dCA S LR (3 +5)

Table 4. Comparison of dCA parameters between male and female in the standing position (x +s)

4150 til%e WA XL em/(s-mm Hg) | W4 25 H 43t (%/mm Hg) HAAE 2 (°) —H
HEARHI (0.02 ~0.07 Hz)*
F 65 0.71+0.20 1.11(1.02,1.37) 59.19+13.53 0.74+0.06
bk 65 0.76 +0.21 1.08(0.91,1.38) 55.55+11.07 0.72+0.06
L VAL 1.506 -1.321 -1.680 -1.947
P i 0.135 0.186 0.095 0.054
4151 fl%e WX em/(s-mm Hg) | W4 25 43 b (%/mm Hg) HAE 2 (°) —
A5 (0.07 ~ 0.20 Hz)
T 65 0.84+0.19 1.47 £0.32 38.90+12.25 0.76 £0.06
bk 65 0.95+0.21 1.40 £ 0.30 34.74 +10.57 0.76 £0.06
il 3.102 -1.159 -2.072 -0.339
PAf 0.002 0.248 0.040 0.735
20 51 i %% 34 25 45 XHE [ em/(s+mm Hg) | 1425 A 4 H (%/mm Hg) AL 2E(°) — 3
1595 (0.20 ~ 0.50 Hz)
P 65 0.91+0.21 1.56+0.33 13.83+ 7.95 0.76 £0.06
bk 65 1.05+0.23 1.56 +0.30 11.25+10.06 0.77 +0.05
t1H 3.747 -0.079 -1.625 0.650
P{H 0.000 0.937 0.107 0.517

*The percentage gain of very low frequence in male and female were expressed as M (P, P.5), B AKA5 5 VL0 Lo PR 38 25 A o 38R S M(P,,,
P,;) o Mann-Whitney U test for comparison of very low frequency percentage gain, and two-independent-sample # test for comparison of others,

ARSI 5 7 43 HE A9 L EAT Mann-Whitney UK , FCARHE b5 09 HEBOAT P2 7 FE AR A9 0 K 56
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Fr 3 3Tt R & AR ()

HIEMLZIZE  direct bilirubin(DBIL)
B AT AZ  orthostatic inloterance(O1)
rh DR M R T 432 55 08 B 3 3 I
Classification and Diagnostic Criteria of Mental Disorders in

China Third Edition(CCMD-3)
A (4% central nucleus of the amygdala( CELC)
LKLRK  bed nucleus of stria terminalis(BNST)
B R FE I F-a tumor necrosis factor-a( TNF-a)
iR FE IR 21 24 3% 1K) The Cancer Genome Atlas(TCGA)
Ji 39 R MR 32 S I

periodic limb movement disorder( PLMD)

FEHALMERE G |
major histocompatibility complex I (MHC I )

s MemreEEEH 3

< I~ ) S -

transforming acidic coiled coil protein 3(TACC3)
H 3l 817 5 K autoregulation index( ARI)
MJBZEZE  total bilirubin(TBIL)
BBEARASE]  total sleep time(TST)
RH 2 PE IR AR PP T 45 obstructive sleep apnea(OSA)
WL 2 1 e MR IV 1 7 £ IO U235 FiE

obstructive sleep apnea-hypopnea syndrome( OSAHS)
IEL 2 12 e MG P O 2 45 5 2 I o

comorbid insomnia and obstructive sleep apnea(COMISA)
L 2 1 I IS IV A 2 5 23 1A

obstructive sleep apnea syndrome(OSAS)
HE M CBEEE  histone deacetylases(HDACs)
Frl 2 L H % AOR

levodopa equivalent daily dose(LEDD)



