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1. EHkk. FHIBRAEERE

NG RTE RN REMERERISGSE LA R FEMEL, ARG ZN R
EERBEMIGAMBMmHM. EREBHEREE, BRK1., B4 2REH EIEY
B, WaaiREE N, BEOHEELREL,

A1 TRHRAGEIHKR, EWHK, FETARER

T NRE (mm) EhiEhkNzE (mm) H#E W ZE (nm)
EOE 24,24+2.2 16,4+2.1 11.5+2.3
30002 24,6+3.3 *17.9+2,3 *13.442.3
40002 25,543,9 419.8+2.3 916,1-+3,6

EE 5300048 ¢ P<0,01, ¢ P<0,05
30002k 54000248t 4 P<0,01,° P<0.05

z.EHHEEEEQH&,E$?MI&555%$W&
ERGOE R EEREE, EEOIBREZHKKNHZS3000KIFAL T B2
Ro A000KEFEAHLLLNAS M, #RE2.

A2 TR & A M L E BN YR
HEREE (no) ABS5REE (um) EELILER () AZHFkEANRE (mm)

RN 7.24+0,9 7.510,7 105,0+17,8 39.84+3,4
30002 7.84+0,9 7.8%1,0 116.,0%+12,2 39,7+4,1
400028 "8.3+1,2 "9,1+1,2 A153,7437.8 443,8+3.2

FR54000% * P<Co,01, AP<0,5

3. EEThEE
DE, LEBRMESSHEE KRN BES3000KMEIL LR 25, 40000k 5 FEE M
LLEA BN, &2 EHF LS B AE 3000 K G T FEMK, 7E4000KBIPR EIEH . 22 & /D48 8 K TR
S58REVEER. HHE3,
23 LB & E M U R
DBOR/S)  DEEmD LESRHBEEGEH D) EESHIAE(%) ER/NMEEER)

- Jg 55,719.2  51.,446.8 3.879 10,667 75,615.3 36,4+4.5

30002% 56,9+t6.3 47.914,9 2,745 +0,250 A70,31+4,8 33,2+3
40002 *60,8+8,2 *64,2%+11,6 "4,0119+1,320 76.1£5,3 35,7+5,1

FlE54000migEE * P<0,01

FIRE3000K4EE 4 P<0.05
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1E3000F14000KE3N/E LR, BHFE., LREBRMH MO B 2R BiEm, 105
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. " = ) W5
KVl 8 /7gh 5 4 10 435k
'?K/A\ 57.146.2 °96.54+11.1 85.6%7.1 82.5+5 74,046
BHE . - - -
(m1) 47.4+5,3 57.449,2 53.145.2 51,947 50,044.3

DHIHE . - .
(51/47) 2-820E0.471  °6,2909F1.149 4.531410,633  4.296210.717  3.778:£0.336

?%?%ﬁﬁ 69.5+5.3 "81.1+6,4 76.8+3.6 75.41%3,2 76,0£5,8
L Sefa Mt © P<o,01

A5 4000kBEHESHR EHEF CHEERHgLsH TR

1z ) &
%= B
3 HD 8 s g 5 oy h 1043 %4
L KA 58.0+4.8 *92,0+4,7 81.0+7.3 78.0+6.0 76.0+8.3
(7//,:/53\) M T4, ML 2, MM, i ,VTD, {0, VT H,0
BR A
(m1>—‘i 60,9+8.4 "74,147.1 66.7+7.3 64.8+8.3 64.847.8
O B
%;ﬁ;@fﬁ 3.74284+0.720 "6.84654+0,885 5,447+1,049 5,1154+1,014  4,99941,064
o s
%F%3% 74.,5+5.7 *80,1+6,4 75,3+2.,5 76,0+ 4,8 74,24+¢6.,3
0

FEgmElfE M * P<o0,01
W

S A EE AR SBRE, AMSIIKAEEIE, FOBRGEHEKR, B3 2RELEN
IR, EIYR, ROVHEECHERSBEE NG MBI, A 8K, W A8H
LHER®, EiMEE SR RESREATSIEAR RALELKT, RIE19824F WL
ERM4000KEE, FX /DR, —AARLPEREMBIKEVRHE, FiiERA =0
K. Banchero® Fi 47 .00 E BB IEHI TR A LA3000ke—m/4} 71 f, B3 7 srih, Mishlk 4
M2z mEI3emmHe, 7E4500KRFIAEFARF, Mishikikesi A4l L8] 71mmHg, BA SCBT
WEA IS IKE T, A AT BEMMKEENSER, XETARABLIEWEE, BT
HPER

i E LS SRR E, CERRAZCEREEE, LEHMA, RAELEER
B, FEAMNERBNEIHNEMNZHR (NPE, HER LERANLELFEYE,
ELELAREM, MURAEHAEMEHARAA LSRR ERSEE, FAERL



266

Bk @anan - Demaria®? 19784 FIEB A LAEAME — R B NEER, 70XTHN%E
EERRERERML Inn, EZFHRANBEM 2 nn, Ehsani" R K ER X 7 A
Fa, ZZEBEREENIALGIEMAR, Skl 3 BERE . & CEA N BERERET N
TRAEZFFRER N 6mm, AELFHRANBIEM 4 mm, BUF HEHAREBEEESRIBES
Rtz ok, XBETEARBHEREE, BTEHEBEEN,

RAFFARBE LS KN BIES R HER, R—A AL RN R E S RER
—BhiElgsE: WRAZNBHBERB ZRBMERKT, REWK, MBEZFRERAH
U B O 49 B EL TR P U (LR M BRATTIA AR — A ATE TR R S 4 T % B 2 2 AT 5 19 . 723000
KRNGE R LI RENETREME, BFOoRMN, S40RBETRE, 41000k IGHLEHR
ROERMESHEES TYERON RE. —RIAIOABEHALTREAZE, HEHATFL
Bk, BUEsmEENN. XTREABEEERELHEBELEFMAIA: —BARS
Z:/E(H)(lb)’ Wﬁ%%kﬂyg{&a:j]zﬁﬁ(lﬂ)(ﬂ)o

eI R MW e E a2shgRE, OREMA, LEEHME, SRR OBHERNY
m, XEWEEHANEIET ISR LIS BN QRO RBE, CHEAMYS R .OEE
BRI ME—Fyo oo XRBEMSHEAERNS R, ESREIN.OTRETES 8
MR T PEESRERHE, FREHN, RALRHBIRAEREERT
TR, BREBFESAEDRAEDHEE, BRENERETREMMALAERE, BF
Ed R D R AR KRR, PYRMETIRE MR, RATMES AU, 7E3000H
4000k # A7 A A B 3R, 400K B E LEHEME WM RIE3000KMMEL, XA
NEBHEESMSREIN, FERNOHLE, WHEBIAL TSN BEE KOIEERN
B[R] B 2K B 20 W I AT A R MUK TR, PWC,, iRB W 2B 7E 4000 RAETT B 8 7k
3000%%%25)0

Vanini @9 7E fh & R P E I H A L RIEH) 3000~4000 K EJR, 7 4 ~8 RN 3A
BE(R, RATONALEAESLRN ., MRENEARRBSRENE S EREEETEENGE,
W iR L B 2 S, RS R Y,

ARERREA R AW R E A BN, REBHRERL, EBAIEEZREHR
RBERIMNGES, BR—ABHRIELES, BEEMARET LR,

L ERRR, MU H R AR R A B INGE O R R R B 2 k,
DR MY R, ERARENREREL WA AH, NSRS BeEm
[P

2 %

HETRAW (18956K) RYBMEFHE, 7EREM N SH X R Wtk S A s s 8ks,
A MiEh Ik FIG R A S 5 S ALE s bk H A T . 7E 40000k (BIR2TRE) &
OEBEREEE M, DESA, UBAEOCELINENN, ZMA 0BG REMEESLEY
EW, BTENEEML. E4000RETHFNOHEENES CHBRLTES, E3iN 088
gAYy i 2 IG ML 3000 K I B S5RERY, ZLBrAbNnWiiEEr StkE, LAY
m, ZLZEEENE, ERMMENERHESLE, SXESEANAH, REIANRE



267

3275,

$ X x M

1. BREXERREENAM. HBPEH AREXRHTIAL

2, Bikik: WPHEH

3. Feigenhaum H:Echocardiography 2nd lea and Febger 1376

4. Clark KD,et algCase studies in echocardiography diagnostic work, WB Sauders
Company Phsladephia, 1977

. Bennett DH,et al:Brit Heart J 36:981,1974

S MRERSERE  T(1)119,1982

Widimsky J,et al: Chest 77:383,1980

Banchero N,et al:Circulation 33:249 1966

. BREZRE: PEHREESYARE 3(1):1,1981

10, Morganroth J,et al:Anr Inter Med 82:521,1975

11, Keul J, et al:Circ Res 48:65,1981

12, Demaria AM,et al:Circulation 57:237,1978

13. Fhsani AA,et al:Amer J Cardiol 42:52,1978

14, Badeer HS:Aerospace Med 44:1173,1973

15, Heath D,et al:Man at high altitude Churchill—Livinstone Edingburch,1977

16, Balasusamaian V,et al:Circulation 57:1180,1978"

17, Hortly H:JAMA 215:214,1871

18, Williams JGP,et al:Sports Medicin, 2nd Edword Arnold Publishers LTD Fronse,1976

19, Mccardl WD, et al:Exercise Physiology, Lea and Febiger Philadephia,1981

20, Smith JJ,et al:Circulation Physiology, Williams and Wilking Company,1980

21, Vogel JA, et al:J Appl Physiol 36:169,1974

22, Sime F, et al:1 bid 36:561,1974

23, Alexander JK,et al:1 bid 23:849,1967

24, Vanini: [HIFEHEEFZLE  (4) 143,1981

26, AMEBE: NEYERE

w o =~ o v
.

Combined Effect of Stepwise [ntermittent Hypoxia
and Physical Training on Ultrasonic Cardiography
Xie Zengzhu, Wang Junyuan, Xue shuguo
(Department of Pathophysiology, The Third Military Medical College)
The combined effect of stepwise intermittent hypoxia and physical training
was investigated with ultrasonic cardiography on 12 bikers who were permanent

inhabitants at 1895 meters above sea level and were subjecting to physical training

under hypoxic condition in a hypobaric chamber,
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It was found that the internal diameters of the right ventricle and right pul-
monary artery of the bikers increased proportionally with the increase of both
the altitude and the duration of the physical training, At a simulated altitude of
4000 meters, the cardiac stroke volume and cardiac cutput, the internal diameter of
the left ventricle and the left ventricular mass increased markedly as compared
with those at sea level, The thickness of the interventricular septum and the
posterior wall of the left ventricle also increased, The stroke valume and cardiac
output of the bikers increased more significantly at the simulated altitude of
4000m,, that at the altitude of 3000m, All these change are still within the
physiologic ranges and can be conmsidered as adaptation changes to highaltitude
training, No case of acute mountain sickness occurred in any of the trained
bikers,

These findings suggest that this intermittent stepwise hypoxic physical trai-
ning can improve the cardiac function and increase its adaptibility towards hypo-

xic conditions,
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