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An Experimental Study on Hypoxic Pulmonary Vasoconmstriction
and the Effects of Steroids in Dogs
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hypoxiayA =3 5o A Eed Fo] TAFE FHESA
) (Dirken%, 1948; Atwell%, 1951; Peters3, 1952;
Rahn%, 1953; BorstZ, 1957; Himmelsteins, 1958;
Bjertnes%-, 1976; Benumof% 1975).
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de G£3 A8 2A2d= o4 =l 1 7]
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&3 A 2A AAEFA steroide] Abgeo] ¥ {9
W Aol v A & 4 ol Retedd & AP A AFot
AAdHGE v, B A7 494 & o) &5 ALE
ol 43t 454 SEZAALRAAN T AZ—FHE A4
B ¢tA)(alveolar-arterial oxygen tension difference;
AaDO) 2 s 4 E(Qs/Qr 9] Wslel MG 9
Sholl vl A= G &E BRI steroidst o] 213 el
A G Ao 2 A 3 ch
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A 107k (5 12~15kgl & A 4oz A3 A g
o] Thiopental sodium 25mg/kgd A Ao FANe] F
gt 8led w3 & Fx3lxz cuffed Magill No. 7 71 3%
BE As5}3lel Pancuronium bromide (Mioblock®) 0. 08
mg/kg$ AFY F 100% 4% g3kl Bourns &
ol8 ¢l ¥ 3% &7 (Bourns infant ventilator, LS104-
105A)2 o # % #3(tidal volume)$ 10ml/kgZ A
'z'ﬂ-“i Al Ed 8 elalsh A R-9bR] (PaCOy) 7} 35~45torr &

FA 85 E =4 5 F(controlled ventilation) & A & 3}
9 et

A fA T AAAY FAHA L AHEE Fug
o] Thiopental sodium-g 5% ExF-E9d E¢dld
0.4%-%% ¢ 2 AL &3} pancuronium bromides= 0. 05
mg/kg/hre] 57 A5 e g Fdoy HAss P
& wetg en], 4o g~10ml/kg/hre] Sz 2 A
Falz AFA Qo] BEd & AAgdle AR HL
(F EAW %)L 37.5°C~38°CE #4AZA}.

w3 A F AH AL 599 (right lateral position) 2
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A% & JAxE Alpha monitore] dA 7| &3z
L E E T (femqral artery) ¥ ol 5] B = (femoral ve-
in)¢ =& A 5 Zu o) = 16 gauge Argyle Medicut
£ Aztsled 244 3 F5 Y H(mean arterial pressure;
MAP) 243 338712848 ddd Anf2ayd
(hematocrit; Het) &4 402 A4tz digdfo2

= IL 5-French thermal dilution Swan-Gantz catheter
& gt ste) Wil % HeleoF HEFD A

(Swans, 1970; Branthwaite%, 1971; Livetta%,

1972; WoodsE, 19760 &4 A gt (central venous pr--
essure; CVP), 3 3] 59 ¢} (mean pulmonary arterial .

pressure; MPAP), 5 £ 5 4] 2 519} {pulmonary capillary
wedge pressure; PCWP)st 44w d rstagdge
25 A&sdsh oleld A565TAM FuAAE
(thoracotomy) & A # &= o]o] #& FARAE ¥
7l A¥ol A A F FAAg A¥E AHetz 3t
2 71 %A E £ wire embedded French No. 30~32
9 ABFEE B2 A HEL $ARAA N 30
silkz 29 24T B YA 22 g zohE A
FaEA 44, 2Z5EFE AFsgiad oH 23
BEFE 2.4 2 AL Ak(Gec/kg) oz B
FEFE ASH BLA #AEA FAZERA T
Walg F4 godkth

A7) AQged 92 ¥ FE #ldd 2z 100% AL
30304 z=AZEL APty Adtg(heart rate;
H.R), ¥&EYqh, £4449¢, JTa5AE, A=A
et 2 AuE e 54 AFslz YYstaEdE
Agsled ol &g HaAz 4ges A9A = #34F
100% A4tez #/AAA LFAAA4LE7] (unilate-
ral hyi)oxic ventilation; UHV)E A A3, o ¢
23 100% 422 308 o4 225 FE A4 F
o zAs FAL AAE AdHe UAVAZ 3
ﬁp_uﬂ UHVA AAA% 3% Methylprednisolone 30
mg/kge Swan-Gantz catheters] CVP& A2 % 3}
o AFsz 08 F oA FAF AAE Agdd
steroid# 2 253 o},
a9, HFaEYe, @ 2A#tE Statham
P23D6 pressure transducer® -5¥}e] Alpha monitor
£ ol gt Az "AHzE4e Corning 175
s'i_ut‘oinatic -pH/Blood gas system 0.2 A syl e, 4
‘f}%%% 1L 701 cardiac output computerZ 2534
ol 98 &A= 38 W2 2 FFAE H3
91 v}, (Fegler, 1954; Branthwaite%d, 1971). s Z—%F
o % 2} & 24t 3} (alveolar-arterial oxygen tension diffe-
rence; AaDO2) 9} 9] A 2 & (Qs/Qn)A AL 4 18,

# 8 24 B (pulmonary vascular resistance; PVR) 2
FA 1% o)4std ZzZ A 4Eg ot (Bendixen 3,
1974). A% S AFH9 FATA AAHL student’s
t-testE o] £33},
(F4 1)
AaDO.(torr) =PAQO,—PaQ,
= {Fi0, x (PB—PH,0} —PaCO,/0. 8] —PaO;

. - (AaDQp) x(0.0031
Qs/Qr= (AaDO;) x 0. 0031+ (CaO:—Cv0,)

PAO; ; #] ¥ 44 8 9 (alveolar oxygen tension)
Fi0, : 3¢ A+4¥] (fraction of inspired oxygen)
PB: rﬂ 7] & (barometric pressure;760 torr)
PH,O : 427 <t (vapor pessure of water; 47 torr)
Qs/QOr : # 4 E-&(intrapulmonary shunt fraction)
Ot ; 4 u}-& g (cardiac output)
CaQ, : =7 & Al& ¥ 2k (arterial O content)
C70; : 349 Y 4} & 3 F(mixed venous O; content)
0.0031 ; Bunsen®] A48 A 4(37°Coll )
Pa0; : T ¢ A4 8% (arterial oxygen tension)
PaCO, : F8 8 e} A7t &~ % ¢} (arterial carbon dioxide
tension)
(%4 @)

__MPAP—-PCWP
PVR=—"""—¢5—

X 80(dynes+sec/cm?)

PVR : pulmonary vascular resistance
MPAP : mean pulmonary artery pressure
PCWP : pulmonary capillary wedge pressure
CO : cardiac output

8 44

1. Y AEMR] M3}

71) pH# 3}(Table 1)

44 pHE W23 7.3620.02400 4] 234 A4
#7)A 7.3520.02622 #3 H3E Holx 4%m
steroid o ¥+ 7.374+0.0272 H9% Ha s g+
(77, p>0.05). AAY pHE = =4 7.32+0. 0137
A DFA ALL£RI A 7.3120.014, steroidFo Fi=
7.33£0.0182 H2q wWIE oA gori(D7,
p>0.05).

v @l AaEqha H s (Table 1, Fig 1,2)

FUY A E4H (PaOg) = o £ 497124, OmmHg
A D& ALLEsA 207+2]1. 9mmHgs @A
&% 2%.oH (p<0.005), steroid FoF&= 233+
23.6mmHg2 Ro% H4¢ 2o (p<0.05), £3
AYY A2 E4E (Pv0)E 9 24 5245 4mmHgol] A}
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Table 1. Blood gas analysis in control, unilateral hypoxic ventilation (UHV) and after steroid

administration in 10 dogs

Control UHV Steroid

Arterial Bleood

pH 7.36x0. 024 7.350. 026 7.3740.027

Pa0,(mmHg) 479424.0 207-£21. 9% 23344-23. 6**

PaCO,(mmHg) 36421 37+2.4 35+3.0
Venous Blood

pH 7.32+0.013 7.31£0.014 7.33+£0.018

P¥0,(mmHg) 62+50.4 4613, 6* 48+5.0

P3CO:(mmHg) 44+2.4

44£2.5 45+3.1

*. P<{0.005 compared with control
** P<0.05 compared with UHV

mmdly,
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g

it

Vo]

[N Cteroid

Fig. 1. Changes of PaO; in control, UHV
after steroid adminisiration.
*: P<{0.005 compared with control
*#* P.70.05 compared with UHV

v,

2
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and

Fig. 2. Changes of P¥0; in control, UHV and after

mtrel

iy Steroid

steroid administration.
*: P<{0.005 compared with control

%4 AAxTAA 4643 6mmHgo = ¥
B4l o}, steroid 5ol 3= 48mmHg= §-9] 3

251 oH(p>>0.05),
W W gk

<

£ g

8L (Table 2)

Sy HAERGH PaC0) s Azid 3612.1
mmHge| A7 1 &4 A4z A 3712 4mmHgs
o1& WabE HelA gsken steroidfeo] ¥ = 3543.0
mmHg = 914 W a7 g9 orl (22 p2»0.05), &%
) g eb4lst AR qhA (PY0,) = Wl 24 44-+2. 4mmHg
o Al 54 A A 44426
o] % 4543, ImmHgz S2jg W8l vola g9}
(zkz} p>0.05).

2. @ostE wgl

7}y Alvb= W & (Table 2)

Aupei= dl 24 1744:17. 73] /mine] A] 91 572 2 4k
23212 1784:15.6%] /mine & F7t 3 A go] gle
o SAA e f242 gl e steroidfo] F 1 170+
18.22 fo% 15317— A==zt p0.05).

) wE Feeh 9 S Ak wal (Table 2)
HF ENGL g 24 143418 6mmHgel| 4 & 34
b2 Fo) Al 138416 SmmHgZ Fr4-dh= 2 dkol 9l
o} BA A 942 9192 steroidFo] F-E 142+

6. Om

]

mmHyg, steroid F

mHgZ fog Wl dodev &2 p>0.05),
A Zuigte o 23 8.8::1.32mmHgell Al 2154 A
A # AV A 8.64-0, 8immHg, steroid -o] §-4= 8.5+
L09mmHg R 28 Wals o)Al ergke} (7= pi»

o) B A F I W 2 ERqke] W (Table 2,
Fig. 3)

B A FHehe dlzA 20.6:£2. 60mmHgel A &
A A28z 4 24.84+2 46mmHgn dAg F7t
(209%) % 39l o# (p<0.005), steroidF-o] F% 26.5+
2. 61mmHg® 1713 Zrhekg ov] (pf0.05), o) B4l
datghe 23 10,241 82mmHgel A Q&4 A4
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Table 2. Hemodynamic changes in control, unilateral hypoxic ventilation (UHV) and after
steroid admmlstratmn in 10 dogs

Control UHV Steroid

Heart rate(beat/min.) 174+17.7 178+15.6 175+18.2
Mean arterial pressure(mmtg) 143+18.6 136+15.8 142+16.9
Central venous pressure(mmHg) 8.8+1.32 8.640.84 8.511.09
Mean pulmoneary arterial pressure(mmHg) 20.6£2.60 24.8+2. 46* 26.5-+2. 5] **
Pulmonary capillary wedge pressure(mmHg) 10.241.82 11.84:2.13 12.54:2.51
Cardiac output(l/min.) 1.92+0.23 1.76+0. 21% 1.84+0. 24
Pulmonary vascular resistance(dynes+sec/cm®) 434468, 4 GOL 81, 0* Gh54-95, 3**

BEE : P<{0.005 compared w1th control #7}’7<0 Ojﬁmcorrnpared with. control

:P<0.05 compared with UHV

mrilg
10 *% 4;nes.se:;‘m.5 e
2 u *
; I/ e |
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Lo 300)
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[WEEN S | h R Hoo
Fig. 3. Changes of MPAP in control, UHV and - o T
. .. . antrad v Sterong
after steroid administration. l
* 1 P<C0.005 compared with contro! Fig. 5. Changes of PVR in control, UHV and alter
** 1 P<0.05 compared with UHY steroid administration.

e * 1 P<{0.005 compared with control
*+: P<0.05 compared with UHV

A&7 A L7640, 21/ min% §o)8 74(8%)% »

. T 9l 2 v (p<C0.00), steroid%-¢] F& 1.8440.24//min2
" f\\}?t/j{ Zodle Aael Sog SAAes S48 oo
L. (p>>0.03).

- vy ol 333 A gul 5] (Table 2, Fig 4)
. 7 3 A g2 o] 23] 434508, 4dynes-sec/cm®el 4]
| 4 A Al2=87] 4 605-81.0 dynestsec/emPe 2 3 A

| Cen oy Coois i 7143205 vhehl gl 20 (p<C0. 005), steroid¥: 01
Fig. 4. Changes of CO in control, UHV and after ¥ 655+95dyns sec/emie 2 Frldte A ol

steroid administration. 2H(p< 0. 05),
# : P<0. 05 compared with control 3. HE-SHE MASUR U HAMES HE
#7214 11.8+2. 13mmHg, steroid o £& 12.5+2.51 7}) AaDO,¥l 3} (Table 3, Fig. 5)
mmHgz F7}3lE A do] g o FAA ez -9 A-aDO,= Al 24 180423 2mmHgel 4] A 54 A
M5} ol gk (#h2 p0, 05). Ak 371 A 47031 9mmHg 2 HAZE SoME mgleo
vb) Ak o El(Table 2, Fig. 4) 21 (p-70.005), steroid$o] ¥& 431128 8mmHgz §
A&k iz 19210 280/mine] 4] UEH A A% dad 23 (p<0.05).
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Table 3. Alveolar-arterial oxygen tension diffeerence
(A-aD0,) and pulmonary shunt ratio(Qs/
Qr) in control, unilateral hypoxic ventilat-
ion and after steroid administration in 10
dogs

Control UHV Steroid

A-aDO;(mmHg) 180+23.2 470+31.9% 43)1:-28. 8**
Qs/Qt( 9.511. 40 24.842.02% 22.6:4:2.51%*

*: PQO 005 compared wzth control “
*¥: P<{0.05 compared with UHV
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Centra] VY RIS T
Fig. 6. Changes of A-aDO; in control, UHV and
after steroid administration.
*1 P<{0.005 compared with control
**. P<0.05 compared with UHV

2ot

Cantrol uhy Stercid

Fig. 7. Changes in Qs/Qt in control, UHV and after
steroid administration.
*: P<{0.005 compared with control
**. P<{0.05 compared with UHV

1) # 4 E8H3k(Table 3, Fig. 5)

135 3—% AxH 90.5+1.40%A A U348 A 4is

i17] Al £2.02%% HAY FE5 mgov (pd

. 005), StelOld SoldE 22.6:2.51% = S5l 2
&9 sl v p<C0. 05).

e

1

1946w von LulerGo] kel E d Aoz, 19484
Dirkens & 5,1/] E faden Atwell5(1951), Peters

SA952) & AL A Ao2d A A4
283 75 ] -»I’GT* Az 4
B9l et. 53 Peterse(1952)& =
29 ul 5 APANA Abxzdlz 7
Al E kel vl gk vl 7} 166828 W3] g s
223 32 RahnF(1953)¢] Aol A m o &4 3 100%
At 59 AR ARt /3 aeds 2
318 o= Borst5(1957), Benumof$ (1975) &
ol 4], Himmelsteing(1958) & 42 o) f ez A4
GoAE b AdFe ey Sduete 94 A4
Z5A A e AgNdae A4S Bag o Bj
ertnes% (1976) 2 A @4l A £94% 4 T human ser-
um albumin macroaggregates(HSAAY & o] f-3te] 9]
FA A4S Aded ez st ARt A
Aol ® & A 27~60% P& wuagcol. o e
Az EFA A8 5] 4/ Ae AHe] o)g)
sl QA ghor}, Bergofsky(1974)% ALt a-dt
EA el &3 FHFEY v A L (mast cell)o] 2] 4
HdAxHEde] Evlso] Ya5Fs dotz 4=
3tz 9o LewisT(1964) 8 #HlZA LI ok
H EulEs sl Ede 99 FAgAE nEdE
TS AT Aze] SulSo] wie A o a6y
Mzdewiy Laln o 8al Agrrrdl 8
FEE QoA es R2dly ow Said5(1974) &
# ¥ 33 Fell Prostaglanding®] o 9% A 4819 o v
Guyton(1981) ¢ sl A 4bhFna 22 oy
. & g EA 7} H—H]EIOT e R b |

g e F289 0} o] w39 Feldl = HFHA
Ragleh. A FHod AR slxAdaZe #
A s e il dg H3le] 3hslel = von Euler
% (1946) % Liljestrand(1948) 7} 326ko} el A] #| Ab4-7} =
Fhes AFgste] Erle 4% n HAdany &

e}

Lol sle] AAAAYY ZFHAE vty oo,
Cournand(1955) %= 10244 %F F4 Az 249 = A}

ol Al A FHste] do-g AYn HPAAYY 2
7toll Alaldvhs 2wt el LewisE(1952)% Stroud
S (195320l ole] AxW Pdxxsine Fre o
Agste] Azt mmE gl on] Peters$(1952).2 2
2 d54 A ﬂi%% WHE A of 4] X]*}*iili’»l A
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AR
wel Nahas$ (1954)2 v}3]shA A zLel A 8%

A} 22 -;*%-’ﬂ 2 | FH g Akt Z7h g A
ubZ kol {213 Fole] g frelgt Wt
#aatr JEggte A5e Az I
Aadgch & dTFoA gE5A4
s ot A dAATLE A 20%, 43%9

& wol i} o] Nahasg(1954)¢] 23
Liljestrand(1948) 2 ct& ¥ et ol
T2 Avrg ezt4 = BenumofF(1954)2]
]k} Motley5(1947)% Nahas5(1954)
2] v7}f‘1-fz}~‘& BaelE Ay Ay Fulale
Nahas% (1954)¢] 239 o1 & gheth.

SteroidAb8 9] Wb siEd e, o A AR 2
AagA T Flabl Thdge AeTe T4
stgl ot GAEA 2ole ggieh

o alel spaaghel et A% L%l‘d‘ﬂ] =
S’ﬂ—ﬂ s} &4 (Ventilation/Perfusion ratio)7} F43 <

EERE TR NE I B e 1 D I ) B e e ol A et
Dﬂ s ZAEFE B Az AT st g9
(Borst%, 1957; Himmelsteing, 1958; Hauge, 1968;
Barer% 1971; Arborelius¥, 1974).
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3] 9]

g Al 2ie e BN EE B Ao
2 A U gelAGE AR AR L
Hol vt Al EsH B A ES WG 073 Gl 5

Fgote] A Agraze AnE AEAAE A
oz 71¢) # c}(Hughes, 1955).

RahnE-(1953)& AAA g2l A
o 40%7F HEdd g8 TR -Jr-qw
gige A4 A d§d 0% %‘i'n‘?ﬂ'
setged o1Hd A5 élTﬂfd,Oﬂf‘i Jr
o7 #7 f‘l 7] =
H z]A

L—
-3
N

el o)
<

aEge 0% o 42 Aol
o §A7 2AFE AR »‘vaqw 4200 mmH
o) el Ao 4Add, law EEX:
EEEEEE 451' £
]E.O JﬂxiE
o FaAslA dews
2 714 FIEP
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4 Agrze
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Z 9 sARelze] G-
24.842.02% %2 HAE Parz THE AP Y
207421, 9mmHg2 7 5g or, steroid§o] F3 7
HEZo] 22.62.71% & W5 et AEdE nol
o T ks ‘{}’E_ 2334-23. 6mmHg = %9]?‘5}71] =

of 9og AR
QY- oA Sl
e A e %

= < I
R gf

SEEEIEE

E AAeq Adasid 4}‘ % A Abs
Hopg oA gl zyve] EgANAE FAAG L
24 Twlel ALsxilnE u) o] e ) AR R B 7 5ol
ol o}, (Benumof %, 1975; Sykes%, 1975; Bjertnes¥e,

Matherss 1977;
2 & A6 A] NO, isoflurane
ol A} &} 3

1976; Sykes®, 1977: Bjertnes &,
1977). 197534 Benumof% &
w fluroxene® A 44 W@AFHYLE
halothane, thiopental, ketamine, meperidine, lidocaine
9l chloropromazine$-& A 424 A A A5 5E 4ol 7
o ol g% FA o] NyO, isoflurane g fluroxenezt
L Aaad dEddFEFe dASs FAE A 29
2R 0s/Or)9) E24E 2ot THE A& PHE
B3 FxActz voagder 19761 Bjertness
& diethyl ethers} halothaneX €A #i44 =83k
Zz2 oA drlz ¥2atgl 2 SykesT (1975, 1977) %

diethyl ether2} halothanes] =4k
A @ A-e wostge. #dAg
A at ammophylllne&} isoproterenol® WA A4#H & 7}
Aol Al Fol = g o] FTHHALETE FaAT
Fd4%

trichlorc»ethylene
A _11] g
2
mz Aged Ad3As oA g e} s 8} (Sa-
unders%, 1065; Pain%, 1967; Knudson%, 1967) ¥
at7stAl ol sodium nitroprusside® A A4 =) & 4
ZR A% A AA 93 daPehE delmae H
Aeqs A0 0z e (Wildsmithg, 1975; Co-
%, 1977).

2V A4 #5XAE(Adult respiratory distress
syndrome; ARDS)# zto] A3 #HHATH o 37
FAEY NHEF Fo1E vl AR A A AgaAd
AHAFESY Po] AatF s JA3 FgaAA Adx
P& k3 A 24 gl oo (Pontoppidan ¥, 1970), 14
Aaad 2 A4 AdAdrdo] Ay A
= (cor pulmonale)% A dEr ez A4zd
| 8 B ST o] wi=A wWel A e wal A35A =
rg 7lols] wheba] o# steroidAb-fo] WAl f 3}
e 23 e gs 2 o} v},

lleys

) d

wo .

A,

=0

u

v_

19801 Marshall5-& A 3Fa 4%
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A e TGl gt AdH A gle] A A" - 9] kg sl 9 z‘s]-ai methyl prednisolone 30mg/
AL A A AdadaZNEe] sl Ay kegs AFsled oot e AES Adooh
o 8ol gz wlatel] AT TAE whhel #9 Aabay 1. @bz v e 2}_01 ]Egere a2 206+
S17b A el o 2 sz v Ap A E g Ay 2.60mmHgell A} o1 &4 7 44 %7 4 24. 842, 46mmHg
A AFause Ay ARE ander sy 2 #dAG F7H20%) 5 29 2wl (p<0.005) steroidF
A Az Z e A v aratae] e o8 s o] ¥ 26.5+2.5lmmHga ol & Frhatg v (pl
Ao Zr= Aal H 3 AA G A9 g v]A 0.05) Aut&ake 1,020,230/ minel A 234 A A4
sdectasbe] A AALE s AR gE ol o]l E gt FAA L7602/ ming o3 FALB%)F XA
(Transmural pulmonary artery pressure)®} =l 5349k Y (p<0.05) steroid 5ol F&= #2138 F4E #itsA
& FrhE) s dlgre] 4 e A v aEdA e R g obgkeon], wid=tA gL xa] 4341-68.4 dynes-sec/
2 opzEgch oy R sdddesez # oo, A cmbe] A1 Q1 &4 Aakx A 605+81.0 dynes-sec/
7 5 4 AR A9 ¥4 FAaA" Ay, SoAA cmbe 7 HAG E71(8.3%)% hehd 9l o8 (p<0.
AFA Aell & gl Sm] A o i Eul B ANl e 005) steroid % = $55+95. 3dynes-sec/cmB 2 (8.
Fas s A adaAgd A Fche 4E ez 4 3%) r] & Fohskyl o (P<0.05).
% 4 goy oful g YA T HA AL A U 2. T Ak }"‘} 2 A 180:+23. 2mmHg
B4 Fa ¥ Qxn 5 AdH L35 AF D o A] %l»—ﬁ}é A 242 A 470431 9mmHgE g A
Aol A Ty Agad AT HFGFFd o] ol g FrhE 29 o] (p<0.005) steroidFol 5 431%
F4% oA A8 FE e vyl 28. ommHg 2 A& 4d 2983 (p<0.05).
Steroide] AL Toll FATFNSAFTAL Ste- 3 A ERE alaa 955140960 A 454 A4
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difference(A-aDOy) and

intrapulmonary shunt in 10 dogs were studied under

arterial oxygen tension

unilateral hypoxic ventilation with nitrogen.

Heart rate, mean arterial pressure, central venous
pressure, mean pulmonary arterial pressure, pulmon-
ary capillary wedge pressure, cardiac output, blood
gases and hemoglobin were measured during controlled
ventilation with 100% oxygen and unilateral hypoxic
ventilation, and after intravenous administration of
30mg/kg of methylprednisolone.

Using above data, pulmonary hemodynamics, A-
aDO, and intrapulmonary shunt were calculated and
the following results were obtained.

1. Mean pulmonary arterial pressure significantly
increased(20%) from 20.6--2. 60mmHg to 24. 84-2. 46
mmHg(p<(0.005) and pulmonary vascular resistance
also significantly increased(43%) from 434--68.4 dy-
nes. sec/cm® to 605+81. 0 dynes.sec/cm®(p<C0. 005),
whereas cardiac output decreased(8%) from 1.92+
0.23 I/min. to 1.76+0.21 !/min(p<{0.05) after uni-
lateral hypoxic ventilation. After methylprednsiolone
administration, there was further significant increase
in mean pulmonary artery pressure from 24.8-+2.4
mmHg to 26.5+2. 51mmHg{(p<(0. 05) and pulmonary
vascular resistance from 605+81.0 dynes.sec/cm® to
655+95. 3 dynes.sec/cm®(p<{0.05), whereas cardiac
output did not change significantly.

2. Alveolar-arterial oxygen tension difference sig-
nificantly increased from 1804-23.2mmHg to 470+
31. 9mmHg(p<0.005) after unilateral hypoxic vent-
ilation but decrcased significantly from 470+31. 9mm-
Hg to 431:+28.8mmHg after methylprednisolone ad-
ministration.

3. Intrapulmonary shunt significantly increased
from 9.541.40% to 24.823:2.02% (p<{0.005) aflter
unilaterial hypoxic ventilatien, but it was much lower
than the mathematically expected value (10% over)
and there was significant decrease in intrapulmonary
shunt from 24.842.02% to 22.6+2.51% (p<{0.05)
after methylprednisclone administration.

The above findings suggest the operation of the
protective mechanism which causes hypoxic pulmo-
nary vasoconstriction in the unilateral hypoxic lung,
and diverts blood flow from hypoxic to non-hypoxic

lung and so minimizes the hypoxic effect on the ar-

terial blood, and that the administration of methyl-
prednisolone intensifies the hypoxic pulmonary vaso-

constrictive phenomenon.
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