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Table 1 Subject Characteristics
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CPE Control

OnO 120 OnO 90

Age OyrO 625+ 83 600+ 6.9

Hight OcmO 162+ 80 160+ 80

Weight O kgO 57+ 10 60+ 10
VC oLo 298+ 075" 342+ 065
%VC 0 %0 887+ 204° 1025+ 750
FEV1o OLD | 0143+ 072"° 272+ 060

FEV.1.:% O0%0 | 0487+ 141°° 829+ 46
%DLco/VA O0%0 | 0557+ 149" 1039+ 26.2
pH 742+ 002 740+ 0.03

PaCO. O TorrQO 409+ 34 416+ 21

PaO, O TorrQO 726+ 7.7°° 875+ 80

Data shown are mean values + SD.
“p0O 0050 ““ p0O 0.01 vs Control.

O0O0O0OOTPROdynesOsecOecm®™0m’ 0000 O O
0ooood mPAP, mmHgUO cOOOOOoonooOon
OOUOmPAP, ANPOOO PvO, 00000 OOOOO
godoooooooobooooooooono
OooO0oDOoooOooxzsbOooOooOooooOOooOon
00O unpaired 0 0O paired Student’s test0 0000
oos50000oo0oooon

O 0

1000000 CPEDO 625+ 8300000 600+ 69
oobooooooooobobooobooOoooooooon
gbobobobooooooobbobobobo CPE
0O00D0VC 887+ 204%0 FEV., 143+ 0.72 mlO EFV%
487+ 1410 00O O00OOO0OO0OOOOOODOOODOOOO
ooboooooooooboboOoobooOoooooooon
gbd CPEDOO Pa0G., O 726+ 77 Torr U DO ODOO
00000O0O0000000000000dTable 100

200 0000000000000 Table 20000
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Table 2 Results of Expired Gas Analysis

CPE Control

On0O 120 OnO 90
REST Exercise REST Exercise
\:/02D oooooo 54+ 11 99+ 23 46+ 08 77+ 16
Vco. OO O OO 35+ 08 68+ 17 35+ 07 62+ 17
VT OoOOmmid 534+ 147 728+ 178 520+ 112 731+ 140

f0O0O000/mingd 20t 5 24+ 6 19+ 4 20+ 6

VeO O O L/min0 102+ 20 171+ 31 94+ 08 142+ 30
O:pulse0 0 0"0 40+ 08 67+ 13 43+ 06 64+ 13

Data shown are mean values = SD.00 [1J O [0 mI/min/kg 0“0 ml/min/bpm.

Table 3 Pulmonary Hemodynamics, Blood Gases and ANP During Exercise Test

CPE Control
On0O 120 OnO 90
REST Exercise REST Exercise
HRO O OO bpmO 72+ 13 95+ 17°° 69+ 14 087+ 16"
mPAPL mmHgO 183+ 42 255+ 57%% 146+ 20 152+ 24
Cloooogood 32+ 06 46+ 10°" 33+ 07 046+ 11°°
PVRO O OOOO 192 + 49° 275+ 6477 129+ 24 102+ 16°°
PvO.0 0O Torrd 376+ 21 326+ 175" 390+ 45 349+ 31°°
PaCO.0 O TorrQd 385+ 35 393+ 37 391+ 32 395+ 24
PaO,.00 O Torrd 720+ 73°° 702+ 88°° 859+ 93 891+ 71
ANPO O pg/mi0 277+ 137 366+ 1565° 221+ 108 232+ 135

Data shown are mean values + SD.0O0 [1J O [1J I/min/m? ; O O O [0 dynesO secO cm “°0 m?0

"% p 0O 0.01 REST vs Exercise respective
“p0O 0050 " p0O 001 control vs CPE.

ly.
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Fig. 1 Changes in mean pulmonary arterial pressure
(mPAP) at rest and during exercise in CPE and con-

trol subjects.
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Fig. 2 Changes in arterial oxygen tension (PaO.) at
rest and during exercise in CPE and control subjects.
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Fig. 3 Changes in atrial natriuretic peptide (ANP) at
rest and during exercise in CPE and control subjects.
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Fig. 4 Relationship between change in mean pulmo-
nary arterial pressure (O mPAP) and change in mixed
venous atrial natriuretic peptide (0 ANP). 0O mPAP
O (mPAP during exercise-mPAP at rest)/mPAP at
rest. O ANPO (ANP during exercise-ANP at rest)/
ANP at rest.
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Fig. 5 Relationship between change in mixed venous
oxygen tension (O P v O;) and change in mean pulmo-
nary arterial pressure (0 mPAP). OPvO.0(PvO:
during exercise-P v O; at rest)/P v O; at rest.
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Fig. 6 Relationship between mixed venous oxygen
tension during exercise and change in mixed venous
atrial natriuretic peptide (O ANP).
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Abstract

Changes in Atrial Natriuretic Peptide and Pulmonary Hemodynamics Induced
by Exercise in Patients with Chronic Pulmonary Emphysema

Akinori Takeda, Hiroyuki Matsumoto, Toru Takahashi, Yasuhiro Yamazaki,
Kyoko Nakanishi, Yuka Fujita, Tadakatsu Tsuji, Toshiaki Fujikane,
Tetsuo Shimizu and Katsuyuki Tobise
Department of Internal Medicine, Dohoku National Hospital,

Hanasaki-chou 7, Asahikawa 070-0901, Japan

We studied the changes in pulmonary hemodynamics induced by arm-stretching exercise in 12 patients with
chronic pulmonary emphysema (CPE) and 9 control subjects (Controls). Both patients and control subjects under-
went right heart catheterization with inspired gas analysis at rest and during exercise for the 6 minute-exercise
test. Mean pulmonary arterial pressure (mPAP) in patients with CPE significantly increased from 18.5+ 3.9 mmHg
at rest to 25.7+ 5.1 mmHg during exercise without decreased oxygen tension of the arterial blood. Both mPAP
and total pulmonary resistance increased in proportion to the increases in cardiac output. Mixed venous plasma
atrial natriuretic peptide (ANP) was significantly elavated during exercise in patients with CPE, but did not in
Controls. There were a significantly positive relationships between ANP and mPAP, and a significantly negative
relationships between ANP and P v O, during exercise. These results suggest that pulmonary hypertension dur-
ing light exercise in cases of CPE may be caused by deterioration of the pulmonary capillary bed, and that ANP
may be a useful indicator for evaluating pulmonary hypertension in patients with CPE.



