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<Abstract>

Tests of ventilatory function including pulmonary diffusing capacity were made in 18, the last period
pregnant women and 20 non pregnant women.

During the study was from May 22 to June 4, the subject of study refered 38 women (20 student and the
staff of Physical Therapy at Masan college and 18 women who were examined at Masan O O obstetrics
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Hospital).

All the studied subjects had no clinical abnormalities of the cardiorespiratory system.

Mean FVC and FEV1.0 were significantly decreased in the last pregnant women compare with that of non
pregnant women.

All the Other Measurements were not differ from those of non pregnant women.

The results of this study were as follows.

1. Pregnancy was associated with decrease in mean FVC and FEV1.0, Which at the last period pregnant
women were 2.70 +0.58 [, 2.31 0.53 I below the non pregnant women mean 3.03+0.33 [/ ,2.64+044 [
: Both changes were statistically significant.(P< 0.05)

2. The mean VC, which at the last period pregnant women was 3.15 +0.45 [ below the non pregnant
women mean 3.28 £0.33 / and the mean IC 2.21 +0.53 [ below the non pregnant women mean 2.22 +0.54

1, but the difference were not statistically significant.

3. The mean ERV, IRV were not statistically significant between non pregnant women and pregnant
women.

4. The mean TV were not statistically significant between non pregnant women and pregnant women.

5. The mean FEV1.0(G) were not statistically significant between non pregnant women and pregnant

women.
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¥ 7158 5 &Fot 4EEAHA W3l 1% &
3 2 YA 715E HHE & e T4 Ao,
¥ 71% Arbe 23 A2e] Al oA A E o433}
H§AE A0 2 wlEAlF|a, AAE Fst 23 A X
FF8e o 715 g Ady ARG AV A7 A4
olthH(2Fd, 1991, Y%, 1988). o] L 7t2 =
#oz IR de TFFEVIS 7)), FAH =Y,
2AEE 2 5T 7149 o]F), 2H 229 AR
z3oz9 ¥ /A Y9 olF)2AN TFVA F
o] Yehdy] A v)FAA o A Lol ¥ 7]
F olie Az 3T 4 4 o, o PHFS
A 4= gl Y AAlel (A, 1998).

¥ 715 EARo2e AN AEFS vRIE A
3 715 S SFshe Who] don, A HEFe
24 2 8758 (minute ventilation), £ IFF
(respiratory frequency), t8 Al &£&F(tidal
volume), §71 <jJu]-8&# (inspiratory capacity), % ¥
23 (total lung capacity), 7154 Z7]%(functional

residual capacity), ®71%(residual volume), i
2]817]% 8 (maximal voluntary ventilation)S°l Ut}
(F9, 1983 A&l4, 1984; 43, 1983).

8 A9 7% AARE HTFd A7HE A
< AU 29 =34 57)%F(forced expiratory
volume per 1 second)® 33t =84 &7]1FZ(forced
expiratory flow in 20~ 75%)& &3 ste Wy ¢
A &Y, 1983: Z#l4, 1984: &3, 1983).

B3 3FL P9 5UTE A=
AHEBHRA A FU1o) ARe AR FHd FU B
2289 FARESZ, UES, 252 $22 AAZ,
AZEE 5-& 2] o] &5 €t ol w3l 3l FE
A 57129 AAAQ ool g +EA HA
o2 o]RojAn, 34 Frldle B2, BIZ 5 &
2 289 FEAA %0 FA dojdH(Carolyn
Kisner, Lynn Allen Colby. 1997).

oy Al A EF Al 18] EvHAY Y A F
719 &3& d 2§43 E£& 18 sFF(tidal
volume)ol& &8 BE 500mioltt. H4A<QA 3FNA
7IAE F18 F Aua o 18 5 e 71Ad &2
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F7] A1 &3 == F7] <8 FKinspiratory reserve
volume)°] &1 38 A= 2,500~3,500mio]c},

34 37 Felx Hol= A3 B 7147} ol Q)
e, o 3 2% 2 W 4 £ e A A%
37] vl &8 £ 37| ou]F(expiratory reseve
volume)o}&tx g}t A4 1,200mi0l}. 7237t 371
Fo= A3 s do} Sl 71AY FE AR ®
¥ 7% (residual volume)olz} 3o AP & o
1,200mlo] T},

¥ £33 9 84 F F K ol ¥ A& $3
e, §714%(inspiratory capacity)e ¥ ZF8&H7}
F71 v 44& § o= PR o2 FIF AA9
%7 Ao S0] vHd F Qe 71A ) F2 B S
A= o 3,600mio]t},

¥ & (vital capacity)& 4 ZFEAT F7] oy
£3 9 37] |42 {7 Fojc}.

HoPoz &% Solnkd Fo Hdjgo 2 U4 4
e 7139 FE 2njste, A4 FAE oF 4,800
mio|c}, & -2 (total lung capacity)ol® 2E 3 &
A& 43 A, Z G B84 S T Ao 2 HA
AN B < 61 6] o], A, MFe e} o
<&}, 3 ¥7)(pulmonary ventilation)’s3 & H7}st
€ M 748 23X A s &F(forced vital
capacity)olt}. A sl€FL A F7](maximal
inspiration) ¥ Z3tA waA o an Bold &
e Adle] F7] £38o)ot.

A HEFE APk 89 Fo § Hye 29
(muscle strength), 71=A % (airway resistance), 3
9] A7](lung size), e @JY Feold(e]Z],
2001).

Aulg 3F 2@ FY AR 60~T70%14 &
28 A5 YA A Aoz W4 He 2y 4
ol @xle welr F=s} kst (Gilbert &
Auchincloss, 1966).

olZ| g AelA TFZHL uisl Y47|3el we} =z
™, FA Zute) dAixlo] Yrle B3P doizAY o
38 3AEE Aol AUt

U4l A Ao PFoz A BRgR YAute) ¢
vtz Fujo) wiske A3 g FolE 2eSAY IF
Al E dodAl= AT, &3] e 9lez A &
Bol WAL 3F G4 TN HZH PR, 1998).

Al 3 il gutslo] ehte #jRdty v ¢

Ajsiebd wsla Qsld 24 5 715 2 stiuded H
3} 71 20 B9t A% A RN 715H 271
Za 9 Aa 28 bt 2AY A4 ARFE W
HAA AdaFol wixl7] 4 A7 As715e] H3E oF
718 4 9128 (Theodore,G.C & Brett,B.G, 1984)
359 9 oE Wi 44 A 3719 SUTHEF
¥, 1991).

24 94 3 4 3§83 (tidal volume)E % 500m!
~T700m9] %748 Holn|, %7|¢|v] 84 (expiratory
reseve volume)< ¥ 1,300m ~1,100m2] ZAE B
et &3t (De Swiet M, 1991). 27143 (residual
volume)2 % 1,500m ~1200mi2] ZAE Ho|u} F7)
4% (inspiratory capacity) L2719 300ms
718 Bolx:, @K (vital capacity)< °F 100~ 200ml
9] Z718 Bdokn ditH(De Swiet M, 1991).

AAZ Jale Bxe] Pgo| BE7|He| vl A}
& A7) 1% 0|4l Y E B, AHA
& HAd 2 Fges ¥ 59 B3 AEs Al
uA e 98 Fo gL FHACE dFox grt
(Prowse, Gansler, 1965: 0|41, 1980).

2 9 7% A EEE dgd FAE 4A
g 4 A HARen, g2 477 A ol FoiA I
glon} o}z Fule = o]ef qhF A7 FEF AF
ojt},

ol B dFe Yoz A3 3Fude wiste @
ol 94l wrle] o7 s19l7]e] dnteidate] 5 &
gato) & vlws] FooM, gilez A o7 71F
A2H W3 & L9 dld] gE 283 et
ARE AFstuAt et

I. Aot R
1. AT o4 2 7zt

£ 279 g3e vRt 24 0oy B3es Wl
Y @ AR F 8A 28 7153 ool gl A7
& Al 305 ol’de] A= 1893 pHt &4 o otEte]
At A Y R A F AW T 224 <13 7
71 43 208 o2 P, AT 713 20054 5¢ 22
dollA 694Y7HA YL LRSI HALE AAEAH
(Z 1.
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712 ARZAIN YAP 289 24 A4E 1805}
713 Bska, 94 7 W 34.00£4.205% 04,
QA 3o AAF We 89 MG 2 Wee AF 3
CERZELEEELEEVEES EX TS

1. 9vy §Y

D7) AN E FQ3 R A9 HAEL 25 U
or, o] AAjshe AR e F2 Hojtk 2u &
Ly

mean*SD

Experimental (n=18)

Control (n=20)

age(years) 28.90+3.02 27.35+5.90
height(cm) 160.40+4 42 161.50+3.05
weight(kg) 66.60+7.80 53.10+5.80
pregnancy period(week) 34.00+4.20
2. ¢iqupy 1) IC : Inspiratory Capacity (§7] <ju]&3)

2 Aol e AP 1897 Y2F 2082 uy
2.2 39 4A AZAA ZHAle 233 99 & ofd
A7, FEF AES 29 ¥ 24 Py g dgn
23 ¢ F53M sigich. A3 A58 P8 5%
3t eF8AIZ) Y2 Chestgraph Hi 701(Japan) o| &
3t gk AAolA] w83 =24 S EJHAE AN
st

23 A3 oz WA HEF A 43RS
7t &4 Fulo Al A EE A2r Ud Ho 57]
F A0 F718 2 A g 301E & F 3N 3 F
£ F=g v}t =34 HEF A e A 2&E 8
it At F7) ¥ &Aooz A Ad 3] F 3L
3EE AEE g

AARs 47 338 AAEle Bo o A8 g A
Er iy

HEF AroA e sl (vital capacity), §71 &
A (inspiratory capacity), <t Al & Z(tidal
volume), <¥] &7]%(expiratory reserve volume),
o] &7l (inspiratory reserve volume)< £439]
ouj, x4 HEF HAACME 29 =Y I)F
(forced expiratory volume per 1 second)& 233}

Act.
. 89

2 d7elM e v 22 ol g AT

2) VC : Vital Capacity (31&83})

3) TV : Tidal Volume (2H3 Al &%)

4) ERV : Expiratory Reserve Volume (<j]¥] %
71%)

5) IRV : Inspiratory Reserve Volume (<]®] &
713

6) FVC : Forced Vital Capacity (=34} sj&})

7) FEV 1.0 : Forced Expiratory Volume per 1
second (=84 HTFo) i =AY I F 12X
9] u))

8) FEV1.0%(G) : (FEV1.0 <+ FVC) x100

4. X2 24

A8 BA & SPSS ver. 10.0& o] &3l EYFE t-
77 (independent t-test)S AA 8 A¥E3} =T
o] A2 Bsgon, 49428 0.052 ok

I & ut

1. HI8F(lung volume)

Hgxe APPo| 3.15+0451, tlEPo] 3.28%
0.331 2 Jebdont §og Zol7t gidith. 71 ofn)

L3 AYFE 22140451, ERTo} 2.22+0.541
2§38 zlo7} iglen, du] 5713 APF 1.07
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+0.76 {, i&To] 1.15+0.28 1 2 Uehgout 4§ ixTol 1.67+£0.671 2 SAZCE #F9% Aolst &1
o7} gile). oY) F718 A¥Fo] 1.60+0.70 1, ATHE 2)(2Y 1).

T2 #H8% mean=+SD
Experimental Control P value
vC(1) 3.156+ 0.45 3.28+ 0.33 0.307
IC(1) 2.21+ 0.53 2.22+ 0.54 0.963
ERV(!) 1.07+ 0.76 1.15+ 0.28 0.686
IRV(1) 1.60+ 0.70 1.67+ 0.67 0.751
lung volume

4.0

3.5

3.0

25 E xperimental

2.0 @ Control

1.5

1.0

0.5
0.0

VC(8) IC()  ERVE)  IRV(4)

a1, HEY

2. 871 9 ®H A3 HAM(ventilation and HEF g =¥ 371F 12X 9 Y] (forced
pulmonary mechanic test) expiratory volume 1 second)e Q3 wo] 2.31+0.53
I, Q&T0) 264140441 2 Jeh} AR s {9
e Al ZFFE AP T 0.57+£0.221, th=Eo| § o] Bt FEV1.0%(G)= AP 87.55+
0.67£0.351 2 Jepgovt foldt ok g%lx, = 7.16%, A2To] 87.25+12.20% BAHo 2 fo
4 Hage AdFol 2.70+0.58 1, 20| 3.03 @ zto) 7t IATHE 3)(a2’ 2).
+0.33! 2 BAALR fog Aol7t o H, =74

¥ 3. 87 ¥ o 9 mean+SD
Experimental Control P value
TV(1) 0.57+0.22 0.67+0.35 0.354
FVC(1) 2.70%£0.58 3.03+0.33 0.035*
FEV1.0(1) 2.31£0.53 2.64+0.44 0.048*
FEV1.0%(G)(%) 87.556+7.16 87.25+12.29 0.930
* p< 0.05
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120 g
100

ventitation and pulmonary mechanic test

Experimental
B contol

. -
™) FYC(8) FEVIOY  FEVLO%(GNH%)
a7l 2. #7] % o
V.3 & Fo= A% WISl A4 % A, SU s 2¥

A F H 715 ¥at A s o2 FHEa, Ae
A s 3§ 7149 715 7t n@d 9%
oA}, 714 Agtae Age] ARl wetr] A7)
4em 45313, 5E8Hgo] Al 2719 68= 1A 103
=2 74 oj2n 9] F - £70] 2emFrtetL,
A FEE F718e] HE F597F 5~Tem 718k A
o2 42jA UK Mark & Orkin, 1958). BZq 4%
2 o8 A9 H&FS AAAFANE, FFe A - % 3
79 Z712 Qs Hekd] & Wil gldn LA
ot 9Al 77t =Y ob] 3718w 27130 Zadl
¥ &3o] ZH4ashA Bt wEld F H 83 TAlo] F
AA 7+4-3HA @ AolH(Thompson, 1938).

Aggz W2 e AFe] AAJ ARYH F=2
progesterone®] &< A B}

TFol dE7IRT A6 F7181 progesterone
& T3 AFYA 5§ Al B7 1%l Itk
AT ZIH e progesterone®] TFol| Gk S
& 4= 9t} (Gansler, 1965).

£ dFdA e AP HEFol TR
4.12%3 430 24 100m ~200mB3 = Z713che De
Swiet(1991)2] BEae}, 1%2 718 HQ Cugwell
(1953), Prowse(1965) 2 Gee(1967)%59] Enshs
2o}zl glitt. Thomson(1938)5-& F& W99 =Y
Zo] fojg 5718 Budiith HEPe) 9% = &
de AAEZE A, F2e| Fu), 24, U] A

W tEe] W3 5o2 A7 & ¢ glond, ojgR AT
AR HEFe Bishe 2 Aojn, YA F EEE U
HEgZo] i ¥A Jug nidol & Aot =
g Aot &4 YL HEPo| 4YE nXA Ytk
3 819 HThomson, 1938).

£ d7oA 71 &AL gz 2.22+0.541
s} A¥Pe] 2.21+£0.53 1 & vlmate] AFFolA ozt
o] ZHAE B9 300mA =9 7A4AE HAcE De
Swiet(1991)9] Enst UXd AAE & AFE B3
& 4 AU, 18.8%9] 5718 BAtn Rag o3,
0]441(1980)¢] i steE zjol7} Ict.

Y Al TEFHL AN dzFEY 17.54%9]
ZAAE BYgozM 500~700me] FA2E B De
Swiet(1991)9] B35} dE AAE Yo, 40%
o] 2718 B9 Cugwell(1953)52] K118} 29.32%9
27+ Beldta Bag 2F¥(1991)9] Eaneke Aol
7F A

ou] 2L 2T 1.15+0.281 ¢ AP
1.0740.76 | & vlawsle] APFA 74aE BHon,
olE % 1100mlolA 1500me] Z7}E8 231§ De
Swiet(1991)2] B el xlo]7} 3Udct.

B A7 o) F713e g2} 1.67+0.67! 9
AP7 1.60+0.70 1 & vimdld AELdA Fad
ANE BYon Cugwell(1953)59 20%9 Z4,
Krumholz(1964) 2 Prowse(1965)%2 HA=<l 2
A8 Bud d7e dXE A4 E Bgot.
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A S8 g7 3.03+0.331 ¢ A¥7S
2.70+0.58 1 & ¥|m3o 12.2%9] fl3 448 B
Aot

W71=e] 7152 x84 57] AN 3] AF 3
1231e] 3o|Fe s Z3E & A, 4¥79 =384
G Fol AT =HA 371F 139 ¥ (forced
expiratory volume per 1 second)v WZFHth
14.28%9] Z4E BYo 2 {7 10| & Bt

ole 1.2%9 % 7#42E H< Cugwell(1953)°]
1} Krumholz(1964), Gansler(1963)%9] 219 93]
¥ 248 59

Welch(1977)2} Petty(1975)%] <313 gAle] A
T4 871309 @ 9]lo] B F 3icka gl o, A4
2 QAR A7 ZHIo] gt A HFE A
7 Aol 87] 52 old Je® Atgd)

£ A7alA gagrle] daiel 717 o 3S od
o2 ¢ 3FIE ] WA Ao QAT SFe] A
A 71% ¥gE Role v, g4 5o AAFA sEAE
o} A EF T2 FAV Basdn A
8499,

V.2 B

dale] 5 7150 vlAE d§E d¢shy] A o
A% 1893 7197] o4 2098 dides ¥ J5E 2
Aot 53 2L ZAE Al

1. Hgeke Ul23] 3.28+0.331 & A9 3.15
+0.45 1 & vlwsl o]} Uit

2. ¥714%e g9 2.22+0541 3 4@
2.21+0.53 1 & vl@3}la] 2 A}o]7} it

3. AN EFL D27 3.03+£0.331 9 APP
2.70+0.58 | & vlmdled 12.2%9] Fol@ A4S B
k.

4. TEFL 229 0.67£0.351 8 APF 0.57+
0.22 1 & ¥l m3te] zpol7} Ut

5. 37) Al 2583 t27e 1.15+0.28 1 9 4
H291.07+0.76 | & vjmsle] & 3lol7} UKt

6. ¥71 Al AF44e U2TY 167406719 4
F9] 1.60+0.70 ! & ¥l & o7} USl).

7. =84 gl i =HY 37]F 12 A9 ¥
e dz2e 264104419 AP 2.31£0531 &

¥ w3l 14.28%9) #9 ¥ HaE B
8. FEV1.0%(G)& d&F 87.25+12.29%< 4%
T 87.5517.16% % ¥lw3ld & Ztol7} YAt

2 A7 A3elA 717l 433 AR o4zt
ZEUE HgdolN Ao % 3F dEle] H3lE &
F ANeH, 2 F =y} HEFT A HEgd o
T =H34 371%F 12X 9 ¥|(forced expiratory
volume per 1 second)®] ¥38}7} 714 24 Yo,
ol Aoz ¢ TFIE] W3y} ofd YAl S
o8] e, ey wzise dvtad J¥ges ¥d
o},

olge] £ d7e AxtEo] datReA Aol Yalz
FutEo] yehde 2A9 5 7% 2 7taad, diy
o} A &M, A4 AT A3AQA §AE B8 A
AaZ3) 22 §ESE Aistn, AR Ausls R
Aol AFHAR A2H o|F & A F3taA At

(

ro

P_'p__l_‘.f'__

ik,

ZAY3, oY : 4 AN H T R v E
of 7t=9] ¥z} AR, A 359, A 6%,
1988.

Agu), 243 P4 4A A o 71se] Hsld] dd A
T HEdR-e3]A), 1998.

A&, &AF, obE F - A% FHV)d ue
A Azl B3 AF. T2t A], 1984,
YT, A%, AR - HCIRAA @1 98

dighiee|A, 1983.

4, AEL, AAE 5 Aadd o Vs qF @
T. 29 9 3371 A9, 1983

oj7e], ol, AHA F : AN, FEAL 2001

ol g4, ojs4, ¥R F : ALY AR H %
At dig o R, A234, A12
%, 1980.

o|33 : 5 7159 UMY # 7% AAL e}
34, 1979.

A, A9, A9+ T - AT, 1998.

229, A, 485 F 1 AL 44 F ¥ V1T dg
it ekal 4], 2] 344, A 3%, 1991.
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