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1.1 #EAZR COPD & H% A IR E A&
NEWAREHELPRXAEEZEALY
Fa LRl & B % 4L
1.1.1 WSS R e . R ive 3T
X% RERAZE 124 4], F 100 B, 8 46+
13(18~72 &), 40 ¥ 24 B, S 4 44 +11(22~60
#);COPD B&# RV/TLCY, b . EERBE
WA, P EMAE 32 4,4 64 3k 38 4, FEHR
58~77 FREMA A 30 B, & 11 B (L 41 B, S
26~72 %),
Tk RS EE . e AE S WS E RV
i, RERSE TLC ML WEBXRSEMIP), B
30%MIP 4§ 2min 8 i1 10 %MIP &1 H & B %S,
BAOB ZLR/EARTR Imin 5,3 KRERE
TR G 57 (H 9 B R R 8 R S (SIPm) s ] SIPm
LR R E 1min YR ASBT ] (T A1 F 0% ) 4 B
18] (Ttot), B39 {8 % Ti/Ttot,Ti/Ttot F Slpm/MIP
KRS ALK S A HE (T TimiD ,
1.1.2 MVVERBIAL B E (DIEMG) g #5FE
FWE 11 AL AERS 45. 34 18. 8(20~178 ¥),COPD
BELR.HANBEHE.KEREESI IR FE 6
B EESE HFBEELIORY SRRk

« ERERBEESTENE

DIEMG, B - AL 885, A/D R 1BM PC/
X BB AT PR RS I AT 2 BR L B R e
1L 800 K /s R# 208, HFMLHE, HHEFO
Wi (FO ., FHEHERS/ME, BT HEFELX
BB EEILE MYV Imin, FREW, S 1,
Smin Bl DIEMG 1E4#7 .

1.1.3 DIEMG B&RUES 2H A 5¢ B, E18
HOMEAMENNES HORBEX, FHER
42. 717, 2€20~48 3,8 L ILE S 3 KA R I
H 5188 % Ik, DIEMG &¥({E i+ HER L B
FRHEB DN 60% ~80%MIP I BT ER 1.1.1,

1.2 #HhipR%

1.2.1 RRDS EHHEBREFRBTARNE
W AR 26 LMK AE 11, 8+2. 3kg,
BEHLAr 9 A A (LRDS A 7 5L BB IR B 1. Sml/
kg (DEAFMA 7 L, BHLRES, H 30H: B
£ %M (PNS) 30~ 45min B35 /5 AP X 15min
BEEBEEARR 10mg/kegy (3) H HEFXH 10mg/
kg, WEH M EX ALK FER, (O BE K RA
5 HF %S 30,60 K 120min WEERE R, 1K, B R
ECeDD), ABEBE-REPD-FOMA, FTERY
YR # 2, F FRC {iI# F 10.20.50 & 100Hz ¥ K
0. 2ms, B ¥ 4S #9 PNS, &L 51T 100Hz H ) 8 i 3
# PDi 3§ & PDi(PDimax ), Z Atk ] 14 PDimax %
F5:M PDi FHESO% N DIF IR, BRER H (SP
& DIEMG ¥7i¥% L3,

1.2.2 COMHRBMARTH Z TR 881
B RS AASSH, BHAS . (DX RARAZ
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i (DCO,BGA B PR, A CO.ZIRA
g4k, & PaCO. EFH E 9. 31 ~10. 6kPa, PaO, kT
11. 97kPa; (3)CO. ¥ 8 [E % PH 4. A1 5% NaHCO,
Y IE pH H7.31~7. 42CF137. 350 (OB LA
H, W E ST PNS R ¥ AL X, U707 DUR #
2,817 CO.B 5, MRHLER GOOTEH=H . HK
WSE J5 » W TE VE L 22 0. 02mg/kg, & CO. B H5. [/ L
B4 kR B Wl E PDi, PDi-F Ifff £, PNS il &2
DIEMG, 3# 0. 5.1.2.3.4R5 h EH W E Lk
IR KD.

L2.3 HMEAMAERGFHMTHHTR: R34
ROMEEEARH, 2 (DEAMA (DB EEHRAE (D
BREM COMHEA (DFRTHITHREA GOEE
%1 PNS 4 (6> SR A PNS 4 B2 1.5 %64
AR, HANSHR, AL 2. 2 RALF 2.4 K5
# PaO, 7E 4 ~ 8kPa ; CO, ¥ B #£6. 6~ 9. 3kPa, {1
#E R FEE FRE T BRI M E iR DIEMG
£1845,PDi & PDi-F $h£R, 3 F PNS, KM HE
DiF %7 3% & (8] (TLim ), 3 F 0,15, 60 5% 120min #
PDi, LA WL %K DiF #5150 .

2 %R

2.1 4 & A X COPD % # MIP & SIPm
(LED
*1 f#MEAXK COPD B & MIP B SIPm(kPa)

Tab 1 The MIP and SLPm (kPa) of health
and COPD patients
group MIP SIPm
health * 9.941.0%%  7.44+1.8
mild COPD 8.411.3 6.1+0.9
moderate and server 5.140.8%44  3.240.748

seh gt gmt P <C0.01; * %4 MIP & SIPm
L% 2 fida % (Y=—0.53~—0. 61, P <0.0D),
EREZEME(Y=0.22,0.25 P <0.01~0.05)
FRHHTEH(P <<0.01); ** MIP 5 SIPm &
FNED=0.9,P<0.0D=HFE5EVC EFmEQ
=0.28,0.27 P <C0.05,0.01) MVV(0.25,0.3,
P<0.05,0.01) FRC(—0.18, P <0.05,0.01),
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448 ps  helath group. P <0.01

* MIP and SIPm of male is negatively related to
age (r=—0.53~—0.61, P <C0.01) and positively
related to Body Weight (r=0. 22, 0.25, P <0. 01
~ 0. 05) y The male is higher than Female ( 2 <
0.01). ** MIP and SIPm is significeantly related
(r=0.9, P <0.01). Both of them are significantly
related to VC (r=0. 28,0. 27, P <0. 05,0. 01),
and MVV (0. 25, 0. 3, P <0.05, 0.01) and FRC
(—0.18, P <0. 05, 0.01).

Ti/Ttot IE ¥ ¥ {H K0. 45,DiF B EF k0. 528
AP . EES5RE COPD BERBEALEES
B3 (P <0.05); TTimi. f B 438 R S0 50. 29+
0. 06~0. 37+0. 07, K B |8] ¥ +< 7] 3% 0. 4sec, COPD
A T[3X0. 42sec, i 2E BF (P <0.05),

2.2 MVV it DIEMG % b

fEMVV 5 FC LB FR& (P <0.05);COPD &
#FWFC X H/L Y TRECP <0.0D, g L%
(P >0.05)*,

2.3 #EADEMG E4ULA2
%2 DIFRIEFCRH/L T (MBI T +5
Tab 2 The Changes of FC and H/L of health
group (Z £ 5)

group FC H/L
pre-DiF 122,2+1.2 3.6751+2.189
post-DiF 113.5+13. 782 2.45941. 49644

86 P <0.01

2.3 #HpiXB4HR

2.3.1 RRDSHRY HiFHEHTFF1988FELE
ARDS (B )45 % ,PDi % 4k ,DiIFMG 28 L %3, 4.
PDISHEREEBERAHEX(Y=—0.79,—0.84,P<
0.05),5 Il FE B F# ¥k (¥=0. 92,0. 97, P <0.05),
5 PaQ, B EME(Y=0.80,0.94, P <0. 05,45 /5
PDi-F MEEH BAEBA B EM N PD R,
20mg/kg( P <C0.05),SF WEXBEBEXRTIER
( P <0.05~0.001),PDi-F M8 8% . B8, £ER
i A #587 (10Hz)
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*3 F4A PDi TR (kPa)
Tab 3 The Changes of PDi (kPa) of each group

BoFEREFRI1IESEISRE2H

(3]

group 10Hz 20Hz 50Hz 100Hz
pre-RDS 1.54+0.54 2.97+1.02 4.32+1.44 .0011. 46
after fat injury 120min 0.80+0. 1288 1.5610. 32 3.1740. 4548 .45+0.5346
The dosege of aminophylline
in normal diaphragm

pre-used 1.2440.27 2.2340. 60 4.7910. 61 .30%0.55

10mg/kg 1.48+0.334 2.57140. 64848 5.16+0. 4982 .7140.5644

20mg/kg 1.6540. 3508 2.7540. 6748 5.4940. 7944 . 9940, 64804

SF 0.7710.53 1.3510. 46 2.39+0.62 .15+1.03
sminophylline 10mg/kg 1.08+0. 634 1. 7640. 6504 2.9410. 71404 .5340. 98

20mg/kg 1. 364+0. 7642 1.9440. 7648 3.2740.70844 . 8440. 9208848
4 P <C0.05; 44 P <0.014 444 P <0. 001
¥4 £ DIFMG T(L BEHB 5 . BRWIETA)
Tab 4 The Changes of DIiEMG (Fat injury and aminophylline Treated groups)
group FC Fm H/L
pre-RDS 13445 13446 .08
RDS group(post-120min) 11941444 11441644 . 140, 7844
aiminophylline control 12146 116+11 . 3840.55%
10mg/kg ! 129482 128411 .58+ 1084
20mg/kg ! 1311844 131+114 .80+1. 2344
SF 117£7 112410 . 3440. 42%
aiminophylline 10mg/kg~! 124492 1224112 .1740.712
20mg/kg 1274844 1254964 .81+1.0388
AP<0.05; 24P <0.01; %24P <0.001y X s aminophylline P <0.05

.3.2 Ak CO MM R BT AEAE{k (£5.6)

®S CO.FBHLA PNS PDi E{k (5h) 5 PDimax A100%
Tab 5 The PDi Changes after PNS and CO, retention (after injury by CO, retention for 5 h
The Pdimax=100%)

group 10Hz 20Hz 50Hz 100Hz
Control 28.24+1.59 54.54+11.17 94. 681 3. 85 100
CO, retention 9.3511. 8584 20.54+2. 53588 49. 3212, 5384 52.203+13.61

CO; retention with nomol pH

15. 441 1. 79%04

39.80+5.13%4

76. 66+ 3. 75%2

82.40+4. 6184

Silence 12. 4241, 97X 848 39.2241.23%& 76.34+ 4. 46%4 74.08+%1. 852
Cedilanid 13.50+1. 81%44 37.631+9. 4% 57.98+ 14. 92%24 68.02+17. 428
44 yscontrol P <C0.01y & P <C0.05; ® ws CO,retention P <<0.05
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#*6 F4AFc.Fm R H/L B (HBE5 0
Tab 6 The Changes of FC. Fm and H/L of each group after injury for 5 h
group Fe Fm H/L
control 132.8+4.12 133.8+7. 42 4.5619.23
CO; retention 112.8+3. 92 112+18. 814 2.86+8.51%88
CO; retetion with nomol pH 115.8+11. 39 115411. 394 1.99+8.1744
cedilanid 117.2+£9.98 112.2+6. 152 1. 9018. 6544
vs  Control: 4 P <{0.05; %42 P <0.01; X vs other two group P <0.05,

2.3.3 REXRBALRNKT. 8, BEA PaO. TR
H6.18+1.43kPa; & 3#CO. ¥ H A H6.57+
0. 93kPa,PCO, L # &F8. 90+ 1. 11kPa,pH 7. 076 +

0. 073 ( P 43 B <C0. 01,<C0. 05,<C0. 01), /5 341
PDi-F MR E B, F " T W B CO. W& & &
PDi FREMRE, I RMM.

%7 %4 PNS [5 PDi &t (f5/5120min Ll PDimax $100%)
Tab 7 The Changes of parameters of PDi. (PDimax=100%)

group 10Hz 20Hz 50Hz 100Hz
Saline control 46,1210. 65 66.49+0.78 86.6+1.52 100. 00
hypoxia 28.43+0. 48 43.21+0.9% 62.51+0. 92 67.72:£0. 994

19, 284£0. 235050
40.5540. 580

hypoxia with CO, retention

Salbutomal

31. 204 0. 59xth
58.5440. 68

56. 2 0. 790
67.68+1. 11

47.590. 65%0
67.681.13

vs Control ;2P <C0.05;22 P <C0.01 ws hypoxia * P <C0. 05; vs Salbutomal BP <C0. 05;09 P <C0.01

#*8 &4 DIFMG Sigirtit

Tab 8 The changes of parameters of DIEMG

group Fc Fm H/L
control 128.16+4. 87 127. 003 14. 40 2.5240.51
hypoxia 109. 004+9. 594 99.331+13. 30 1. 22+0. 3248
CO; retention with hypoxia 94.00%9. 0302 94. 00+ 12. 38 0. 661+ 1. 2184X%
salbutomal 105. 00£5. 792 99.40+ 8. 68 1. 3040.582

vs control; 2P <(0.05; ©%2P <C0.0l; * ws salbutomal P <C0.05

TLim: % 520 PNS ¥ 41. 3+ 13min, SR E AN
181 7. dmin; ZE H B ¥ ( P <0.001) X F SF )F
1L.2h =AM PD BEMRFHH (P <0.0D), KT
# 4 (10Hz, 20Hz) P << 0. 05, & 41 ¥ 4 (50Hz,
100Hz) P <C0. 01,

it

L1 Rk
BEMA TR, FEXFISERETE
B ACEBRIERI: OMIP TRZE60Y%

~80%, LW NRE R FFFH S 4%, FH T R
30% 4 DiF g R1H. (2)PDi TR — &%
IR FRE50% K DIF, sL R R F BB L T
M40% %%, (3)DIFMG &5 15 . B BT FER
g —, hEHHE,FC 5 DIF B E M X,
H5%EF PDi R 4EMAE . (4)Ti/Trot IEH AR
0. 45,DiF % 0.5, TTimi 1E % A X0. 29
+0.06~0. 3740. 06, A[JAH0. 30~0. 40K
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5 516 i G 3R] %8 28 DiF . (5) Tlim: 2 3¢
W2 SARKEKEF DIF H41+13 s, B4R
HH18+7.4 s,

3.2 KaBLAfE ks

xof 2 3 T 4K 52 i o RE BI IR 25 B kAR, 4
BISCBFit MIP &5 SIPm 5 R KA RNA
REMX. HEERMDEZAR-E Al
2,pH RGEM N EZHEEZWS FF 5
TR 1 T AT 5 B 7 48 0 3L O b R 45 3
Bn, B i PDi X 1 E AL RE A R (-0
HARAHERE,EF COPD BEH R
% .[H M. MIP, SIPm, Timi 258 ML % ¥ 2.,
Tlim=a*E/W—b-E®,Hd a HeEREMEZ,
E R THEE,b HEERMENE, W hiaHY)
F,Y4 W<b-E BRI K T, R2ZN
A — &t %6t [, 43¢ B AE 8 Tlim 7 4
WEEHE.

o it B 4 s & iE # iR, DIEMG ¥ &
EEHERC, SR BRBEAERK, LR
IER] FC B %82 , AT PDi i LR HEUR ™,
MEH—HIEEH/L B THE—BANEH
T I 0 RIS 55 5 55 B T AR B B
A A HF WAL .

3.3 HMAABEMBIEF G Hoh

fi 45, SR | &k CO. M F[ i PDi F
k&, DIEMG 8 tR o028 , [5] B 03 35 R 25 5.
P == B &F Wi T 39 B LR 57 SR B T BB AR
R, 53CERAFFD, [H A W R Lk IR AL
s B FE 25 . it S 5 ARDS FE 0% 4L 45 51 2
PEEP {57 IR IR 1R
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The study on the functions of the diaphragm in 5 years

Guo Xianjian, Zhang Suiyang, Wang Donglin,et al (Department of Respiratory Diseases, Xingiao
Hospital , Third Military Medical College ,Chongqing,630037)

Abstract The study on the functions of the diaphragm has been carried on for 5 years. It

consisted of the studies on the relationship of the tension and endurance of inspiratory muscles

with pulmonary functions,the changes of diaphragmatic electromyogram in maximal ventilation

volume test in normal subjects and patients with chronic obstructive pulmonary disease

(COPD) ,the functional changes of the diaphragm in dogs with RDS and the therapeutic effects

of aminophylline,the changes of diaphragmatic electromyogram in dogs with hypoxemia and hy-

percapnia,determination of transdiaphragmatic pressure,the relationship of the stimulation fre-

quency on the phrenic nerve with diaphragmtic fatigue,etc. It was found that there existed di-

aphragmtic fatigue in dogs with RDS,in dogs with hypoxemia and hypercapnia,and in patients

with COPD, and aminophylline,digoxin,salbutomal B-receptor excitory agents can minimize or

prevent diaphragmatic fatigue.

Key words

reapiratory distress syndrome;diaphragm ; digoxin;albuterol; aminophylline;

pulmonary function jtransdiaphragmtic pressure;diaphragmatic electromyogram
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