http ://aammt. tmmu. edu. cn FZEZE BE K2 ni i, 2022 ,44(3) 203

DOI:10. 16016/j. 2097-0927. 202106033

12 3 P A R I T AL FE 22 R 2 it IS IR S B R B IR B 3

2 p ek B Em s, S XL eFE LR FLERR,E O H K 400038
BT o (5 S E R A — R B BRI RS R S a0, R R &
B R R A

(HZE] HRY WSS B A G M 514 2 (remote ischemic preconditioning, RTPC) X 1 ik g it 4 gkt
FRBLAE N MR B AR A B 52 . 53k F 2020 45 3-7 A RSERGZEZE B K AE R B 2= 01 24 44,
RIS (24.0£1.7) 2 BEHL A A4 BRALU AN i AL 3 (RIPC) 4, A4 12 A, W gl & 96 35 8h J) 2446 b
L5106 S AN I A E , RIPC AR AR i e e sz 14 452 7 d i) b B e i, Ttk B, %of B A 4 52 A1
[ A I8 (RS T oAb FE . SRR EARI L 4 000 m 75 5 A9 E 50 JE FIRSUE £ MWl vt %
FE ARG I 98 H 1T AR 224K 4 000 m 2 h J5 Bk e PR AR 4, I B3 U g brAs , I 25 B b
PRE N ZR-1 K. 850 PIZH Bl 45 T 98 b 55 2 (B M 0 F T A00(EL, 4 1) LA 3 T e 12 25 5=
FNIRWEH 4 000 m b 2 h J5 , X HRALCAR R BF kR P-4 sk AN E I A BE T S8 FRAIG, RIPC 2 44

B I E R AR (P<0. 05) 5 i RIPC 204N M A FH /7 (1 172.8/1 130.9 dyn - s + cm™ ws
1225.8/993.0 dyn - s + em™) PR AGIE BE (3. 6% vs 19.8% ,P=0.009) & 2 /NF4f B4, RIPC 4145484
iR (99.3/84.3 mL vs 82.9/78. 8 mL) P IR (17. 8% vs 4. 1% ,P=0.032) & FXT R4 . P4l it
HOZR BT KA A AR e R A 0 A N B R AR, N B BT A S B it
F X (P<0.01) ;RIPC 41 A= M AU HR RN BE T B BEAIG T X BRAL (=6. 0£3. 5% vs —8.6%2.4%,P=0.049) ,
RIPC AR S 1 I K1 2 3 8 T3 B4 (7 233+1 175 pmol + L™ vs 5 995+1 079 pmol - L™,
P<0.05) . &5 RIPC nliE i ZMHIUEAR A S R M SNEIEIRBE J1 T K, A 3 R 8 At i 2
1 S LR o I AR B, i o A e v D A AR 0 1143 v Fig

[RER ] dm v ARt FoAb 2 5 S A R4 5 I ) ) 2 5 Wl S b

[HEESZES] RIS1.34; R364.12; R594.3 [ TEAFRER] A
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[ Abstract | Objective To observe the effects of remote ischemic preconditioning ( RIPC) on
hemodynamic parameters and cerebral oxygen saturation in healthy adults under acute exposure to altitude.
Methods  Twenty-four healthy male cadets (24.0+1.7 years old) were recruited from Army Medical
University during March and July, 2020, and equally and randomly divided into control and RIPC groups.
After the hemodynamic parameters and cerebral oxygen saturation were measured at baseline for all
participants, those of the RIPC group were subjected to 7 consecutive days of upper limb ischemic

preconditioning with a pneumatic sphygmomanometer, while those of the control group underwent the same
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procedure but without ischemic treatment. A hypobaric chamber was used to simulate the oxygen partial
pressure and atmospheric pressure at an altitude of 4 000 m. The changes of mentioned indexes were observed
and compared between the 2 groups, before decompression and 2 h after reaching the simulated altitude.
Moreover, blood samples of the participants were collected to determine the levels of norepinephrine and
endothelin-1. Results  There were no significant differences in the baseline values and the values before
decompression between the 2 groups. At 2 h after reaching simulated altitude of 4 000 m, systolic blood
pressure (SBP), diastolic blood pressure ( DBP), mean arterial pressure ( MAP ), and systemic vascular
resistance (SVR) were all decreased in the control group; while stroke volume (SV) , stroke index (SI), and
SBP were declined in the RIPC group (P <0.05). Among these changes, the reduction of SVR was
remarkably lower in the RIPC group (1 172.8/1 130.9 dyn - s
(1225.8/993.0dyn *s + ecm™, 19.8%) (P=0.009), whereas the decrease of SV in the RIPC group
(99.3/84.3 mL, 17.8%) was higher than that in the control group (82.9/78.8, 4.1%) (P=0.032). All

the subjects showed elevated heart rate and reduced pulse oxygen saturation and left and right cerebral oxygen

-em™, 3.6%) than the control group

saturations, with significant differences before and after decompression in both groups (P<0.01). However,
the RIPC group presented smaller reduction of left cerebral oxygen saturation than the control group [ (—6.0+
3.5)% vs (-8.6+2.4)%, P=0.049]. Meanwhile, the RIPC group had raised level of norepinephrine when
compared with the control group (7 233+1 175 vs 5 995+1 079 pmol - L™, P<0.05). Conclusion Remote
ischemic preconditioning can effectively maintain tissue oxygen supply by relieving the decrease of SVR caused

by hypobaric hypoxia, which alleviates the cardiovascular compensatory response to hypobaric hypoxia, and

thus improves the early acclimatization in human under acute altitude exposure.
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Rs0,(%) -9.5+3.3 -6.3+4.8 0.079
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RsO,( %) 71.2%3.1 61.1£3.2 <0.001 70.5+3.6 64.3+1.9 <0.001
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