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H47 A B (6 minute walk distance, 6MWD) K ik fil & #f #1J% ( pulse oxygen saturation,SpO, ) . Ifil [ ( blood
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Impact of diltiazem/beprost on exercise endurance in healthy young males after high

altitude exposure
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[ Abstract | Objective To investigate the efficacy and safety of single or combined use of diltiazem

and beprost on exercise endurance improvement after high altitude exposure in healthy young males. Methods
A total of 200 non-Tibet health young men who have inhabited in plain areas for generations and were
transferred from plain to plateau (2 815 m) from July 2017 to August 2020 were recruited in the study. The
participants were randomly assigned in group A (90 mg diltiazem sustained-release capsule placebo once a day
and 40 g beraprost placebo 3 times a day) , B (90 mg diltiazem sustained-release capsule placebo once a day
and 40 pg beraprost 3 times a day). C (90 mg diltiazem sustained-release capsules once a day and 40 pg
beraprost placebo 3 times a day) and D (90 mg diltiazem sustained-release capsules once a day and 40 pg
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beraprost 3 times a day). After 5 days’ continuous administration of drug and placebo, results of 6-minute
walk distance (6MWD) test, pulse oxygen saturation ( SpO,), blood pressure ( BP) and pulmonary artery
systolic pressure ( PASP) , and incidence of adverse reactions before and after intervention were collected and
compared among the groups. Results There were 13 cases lost during follow-up, and finally 187 participants
were included. After intervention, the results of 6MWD test were obviously improved (:=-9.048, -9.555,
-12.903, 95%CI; —45.582 ~ —28. 984, —46. 391 ~ —-30. 262, —63. 205~ -46. 128, P<0.05), PASP
values (£=10.219, 9.380, 11.069, 95%CI. 2.304~3.435, 2.277~3.519, 2.636~3.809, P<0.05)
were significantly decreased in group B, group C and group D, and the SpO, values (1=-4.071, —-4. 655,
95%CI. —1.311~-0.444, -2.569~-1.031, P<0.05) were greatly increased in groups C and D. In
addition, the participants from the groups B, C and D obtained significantly prolonged 6MWD results ( F =
7.246, P<0.05) and lower PASP value ( F=10.421,P<0.05) after the treatment when compared with those
of group A. Moreover, SpO, in group D was significantly higher than that in groups A, B and C (F=6.896, P<
0.05). There were no significant difference in BP value and incidence of adverse reactions. Conclusion Single

or combined use of diltiazem and beprost can improve exercise endurance in healthy young males after high

altitude exposure, with good safety.
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7130 Wihi e KA BR 23w ) I 42 W4 1 (systolic blood
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22100 Bothell Everett Highway ) %} 5% 3 %} £ F DI f A,
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EALE NI UIE AT 1 RN U TPUNTIEREANS 5 F PN LS
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A0 B Z 18] B 22 il 3l Bk W 46 JE ( pulmonary  artery
systolic pressure, PASP ) 5 £ .0 & W 45 JE ( right
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RVSP =747 5 s+ =M 85 G 15 22 , o rb Aq B SR Al it
10 mmHg( 1 mmHg=0. 133 kPa) ,
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0.05),1 B.C.D HZ A LI TC R EMHZER (P>
0.05), +Hif5 B.C.D 4] PASP % A 413 g 3 FFK
(P<0.05),1 B.C.D d Z [Alf LL ¥ o g E M2 57
(P>0.05), THiJ5 D 2 SpO, ¥ A B .C 4 85Tt
= (P<0.05) 1 A B.C 41 Z [a]4H L35 70 Wk 3 4 22 &=
(P>0.05) ; SBP  DBP £5 4[] bb 4 ¥ G I 25 1 25 5%
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20 51 n InNpiEi kg - m~2 s % kil LS
A ¥ H &

A2 47 22.66+2. 58 23.86+4.21 30(63.83) 17(36.17) 24(51.06) 23(48.94)
B4 46 22.57+2.99 21.94+2.88 29(63.04) 29(63.04) 23(50.00) 23(50.00)
CH 49 22.35+2.74 23.29+4.20 35(71.43) 14(28.57) 23(46.94) 26(53.06)
D21 45 22.44+2.45 22.43+3.67 33(73.33) 12(26.67) 27(60.00) 18(40.00)
F/x* 0.129 2.056 1.745 1. 745

P 0.943 0.108 0. 627 0. 627
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K2 HARMKTHAMGNIER (v2s5)

2153 n 6MWD/m PASP/mmHg SBP/mmHg DBP/mmHg Sp0, (%)
A 47 515.47+47.95 42.43+2.32 121. 77+10. 77 78.26+7.95 93.32+1. 80
B4 46 511.67+45.98 42.96+2. 18 118.09+11.26 75.13+7.77 93.26%1. 67
CH 49 514.39+51. 54 42.84+2. 46 118.80£12. 64 76.12+8.55 93.08+1.53
D4 45 512.67+43.71 43.47+1.60 117.38+11. 49 75.89+8.26 93.09+2. 04
F/x? 0. 060 2.264 1.289 1.262 0.220
P 0.981 0. 086 0.279 0.289 0.883
F3 MAMNKTHETERNIEIR (xxs)
205 n Fisf ] 5, 6MWD/m PASP/mmHg SBP/mmHg DBP/mmHg Sp0,(%)
A4 47 T 515.47+47.95 42.43+2.32 121.77£10. 77 78.26+7.95 93.32+1. 80
THiE 517.98+49. 40 42.15+2.01 118.91+11.74 76.57+8. 63 93.60+1.53
B4 46 T 511.67+45.98 42.96+2. 18 118.09+11.26 75.13+7.77 93.26%1. 67
T 548.96+50. 04° 40. 09+2. 60° 116. 13+11. 48 73.83+7.56 93.74+1.29
c4l 49 T Wi 514.39+51. 54 42.84+2. 46 118.80+12. 64 76. 12+8.55 93.08+1.53
T 552.71+59. 36" 39.94+2. 88" 116. 96+ 10. 81 74.76+7.37 93.96=+1. 54"
D2 45 T-Hiwi 512.67+43.71 43.47+1. 60 117.38+11.49 75.89+8.26 93.09+2. 04
THiE 567.33+50. 12° 40.24+2. 26" 118.51+11.59 75.42+8.75 94.89+1. 60"
a: P<0.05,%5 F 4] e sk
F4 WAARMFTFHERNIEIR(7£s)
215 n 6MWD/m PASP/mmHg SBP/mmHg DBP/mmHg Sp0,( %)
A 47 517.98+49. 40 42.15+2.01 118.91+11.74 76.57+8. 63 93.60+1. 53"
B4 46 548. 96+50. 04" 40. 09+2. 60* 116.13+11.48 73.83+7.56 93.74£1.29 "
G4l 49 552.71£59. 36" 39.94+2. 88" 116.96+10. 81 74.76+7.37 03.96+1.54 "
D 4 45 567.33+50. 12* 40.24%2. 26" 118.51=11.59 75.42+8.75 94.89+1. 60
F/x? 7.246 10. 421 0.610 0.952 6. 896
P <0.05 <0.05 0. 609 0.416 <0.05

a:P<0.05,%5 A 203b45;b:P<0.05,5 D 20 1b4z

2.6 HHRRR R LR

B.C.D % B 2 B4 NEE =M T i, D 24
HH U B U 21 2 9] oA 1 B, S RSOV R A A 0%
Bk 4.35% 4.08% 11.11%, A B .C.D AR [
KA R E 2T (X =5.67,P=0.11),1 {5
BE VTR R A N EE 2 MK AZ IE 3 JERTH K o

3 Wig

e I ey o ] vl AR B 1), 30 A R B T R 5 i
NGB 2 A T IR 4, w2 R i vy
Jig 7 T R R i A A 7 f R ) o D K B,
BOa AR F R SR A AT R
ZIH 66% M HE T AF 53 M St o I 2 B8 )5 A7 7R AN [
FERERIMRAE T, oIt 2 5 PH 4lid e PH 41, 123
e 18 3 i T 5 20135 AN T R BE 1 R R L T
B IR IFSE A B0 25 8 A BH ZE 1 A s R — L B
PH A TR A5 DI REAI 6MWD #9458 HiR
5 RS M ik 1 i T S B D E N A A

FRIAFE G, Mg R ERRAR, £ 0ETR
B, S8 LIIRE F R, M5 iz shae 1 FREA
3\é[m] 5

TR e DA AR 5O B KT o LA B Ca™
3 38 R I i 5 | S A T P Ca” vk BE T, Sl
fili sl Bk 7 W WL 48, B &5 85U s Bk s ) T
B HDER RS R TARERS, W R EE &
JIGEJO7 P4 ZR 55, AT AR A il 2l ik v s ) 1 o B MO LA
Jiti /N Bl JikcER 2 Sk 3, 33K s 2850 ot A6 T R P R B
EL e ot A O e 5 A i 4 Ly 2R [R5 A 0 = S R
g, 22 i O A6 OG0 4 S S P R, A S R A B 3
I, AT D EAR A B s A BN, H oo EE
B, A SHOE SR B . ARk
B Ca™ il 3 FELHE I REOS A S04 T PHY  IRHEA R0 i
6MWD''" | 31 /R B 53R T AR S BESE Ca’ J8 18 BH A
), H RGO b /R 56O L 28 40 95 9 F 5% 41 1t
ST (HLR 6T M R T 0 BB R AT 5 R P B
PH ()T WUATT I A iRl . A & B0 H R



484 il 45 %2 B R, 2023,45(6)

http : //aammt. tmmu. edu. cn

i . 2H 950 22 JEL ) 2H g 08 W S R AV I 3 Bk s 7 B A
6MTD ( P<0.05) ,3X A] fig 15 b 7R Bt 5% B AT My ot 7887 0927
P S il A IR P R AR O, i 3 Bk s T
FL G TR 22 O BRI S S R A i, = (]
W48 OB ar i s e S R . B b
IR L RE A8 15 1l AL 0fL AN EE (P<0. 05) A5 SCHR i 7]
BE S HR B A ot S0 A T L, B ks A 5
bR AT B AR R T 4 5 1 i i g R IS 4 R o St
305 R R EEAE I

DUFTSN R R APEGHE FTS) R (i RT5 e /R I8 T
IR Z A, EA 138 VT LA M T2 3R R A2 AR
TS R R P A Tl , S50 240 i P PR R I (eyclic
adenosine monophosphate, cAMP ) ¥ B F+ &5, ##] Ca™
MM AR FR A, A2 B, DT A 45 T 5K 10 451 1 UL L0
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