KEWTAEHEAE F23% F 64
Vol. 23, No. 6, December, 1990

A GaolM ARF R 22 LA
HEFZF 77 A€ 830 mAle d&F ™

— Abstract —

Effects of Increased Pulmbnary Blood Flow Produced by Experimental left
Pulmonary Artery Ligation on the Pulmonary Vascular Bed in Neonatal Goats™™™

Kyung Phill Subh, M.D.’, Ki Bong Kim, M.D.", Sook Whan Sung, M.D.’,
: Sang Rok Cho, M.D.’, Jeong Wook Suh, M.D", Seong Deok Kim, M.D™"

The possible relationship between pulmonary vascular pathologic changes and an inc-
reased pulmonary blood flow and pulmonary blood pressure has been the subject of inv-
estigation for many years. In an attempts to study the effects of increased pulmonary blo-
od flow. long-term observations have been made in neonatal goats in which the total pul-
monary vascular bed was restricted by means of ligation of left pulmonary artery, thereby
diverting the total right ventricular output through the right lung,

The left pulmonary artery and patent ductus arteriosus were ligated in 6 neonatal goats
of under 3 weeks of age, and the goats were put to death at interval between 1 and 7
months of age. Pulmonary arterial development in both right and left lungs was studied
by applying quantitative morphomtric techniques, and compared with control group of
goats between 1 and 6 months of age. The axial pulmonary artery and its branches were
larger in the right lung than in the control group in all animals, and they were abnormally
small in the left lung. In the right lung, arteries smaller than 50um showed abnormal inc-
rease in ‘% wall thickness’ in postoperative 2,3,5 and 6th months(p<0.05). The proportion
of non-muscular arteries was over 50% at postoperative 1st month in both right and left
lungs, but an increase in proportion of partially muscular and wholly muscular artenies oc-
curred thereafter. The ratio of alveoli/arteries was lower than normal in the right lung of
postoperatve 1st month(p<0.05), but was elevated thereafter.

The failure to perfusev one pulmonary artery in neonatal goats changed growth and dev-
elopment of both lungs.
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Hozn, AWR 7ol e AP daE
27 9 AYSe] YHLE YA gk 2
2 Huste] 4% e FEvith E 22 FF
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1980 39 =E 1990\ 69 Aol AX 2FA 3
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At AAER 2R 3, ol2A FLA
sHEde] Y% Zvis AT YHIF 4
& pA7 HY B WP WHE xHtE VIE
BA%a7) A8, £F 123567708 A He 94
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I. g7y

1.t

2AY0] BUY AT 25014 35 Alols) A4 &
girse paTe ez sged JEd BE
spolg WA Aot $RE AP BFEY
goiel el & FAle AT 2.98 +0.43kg(£S.D,,
¥ 9] 2.2~3.5kg), AR 10.18+1.51gm /dl{ £

S.D., ¥4 8.2~122gm/dl)eldth BFFog £

£ gAY FYAEL A 44 52 A9 2L

$2 A8%02 FlAeN 87 2 ol UE AS

£ S=% sgon, €8 244 ARHE € o
o AlRE AL A7L, 1223 ARHE BE o
Ox @3 dA BB FAE B FAE TIHRA
o BRTOD & F A i BFYI2 HED.
Are & & 270 Agstel MM As.
O Eozk oA 249 BAY FdLEL,
Ggoz A% 123456094 HE $EEE Fo
o o A7e de At

2. Sy

1) &8 XMl # OH .

2uPoz A8 A4 FALEIAE, M &
< 15880 ketamine(20mg /kg) & SFsd BA
2 gxstgen, Yol mEtA diazepam(0.5—1.
omg /kg)& &7tz BFsed ARA] F, atr-
opine(0.5mg /kg) & =F3Ron, &€ Fole 20
% W) 3025H5} atropine(0.2mg /kg) & F7HE 2
=31}, &A4AE 1A cephalosporin(100 mg/
kg)e AF AT AH=E monitordd, ct=AE
%38 halothane(1—2%)3 N:O:0:(1:1)& &Y
o} A7, LREW succinylcoline(lmg /kg)&
Rz=ED 7| BA AR AASAT 71BA AR F
o= halothane(0.5-1.0%)3 N0 :02(1:1)2 =}
3 s Yo F£F 4 EFETE
20— 40ml /kg, EEFE 20—258] /minE FA3A
o}, 7)2A] At FolE Levin tube® A @3 9%
#e WANAY dZE R £ ¥ 1.23567HLA
g DAFAME £33 38L& AN F oHH FE
Q 7)§A 4RL APsn otHE FASAT

2.7 Uy o & ¥ el

gRPANE 1B ABE $29(ight lateral
position) & H& & F& ¥HE &5, a4 F
= A2g Hr)sted 7% % (common carotid art-
ery)& w2l sty Seldingerd WE o2 9 AR
#9.0m, AR-6 multichannel monitor(Honeywell
Co.) 8 At&3td A& ¥t € AWE monitor
g si¥c = 5AA 50 Fod AEE, FAF
@n 2@ A4S wsgen, A g B
$}od 235 (main pulmonary artery) ol needle-$
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dusldnh 2T ¥ € F 123567184 5
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ol
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Bz & 23, a2n PR AN, AL
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4, He| =X EH AP
Z2AAE HER) U3} Ao, /1 BE T8 #H
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CZFANE Ao HAHE AlAEATD. 3x3cm

EA T2 £d4 Yo
A} LAY 2o, hematoxylin & eosin stain, Ver-
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ot =2 9] A 44 (eyepiece graticule)-S A}&38le
2 MEY9 o7 (external diameter) ™} oS o
7 (media wall thickness)& & sl1 o} 7
2o me} percent wall thickness& A& st}

&, % wall thickness=(2 x wall thickness /ext-
ernal diameter) X100 4+& 3% % wall thichness(%
WT)E 22 d5He %] 50um ©]3gd
50—100um 1 7%, 100um o] 32 AL = L¥T°1 21‘
HHo M A AT g HAE ARG =
2x® 2zt 7T 5, ZF alveolar duct, respiratory
bronchiole, terminal bronchiole Eol4 4 H&
HEDe 2|73 23 AR B & WHsE
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2
=54 (wholly muscular) 22 &1,
22y 7o FutEE HEHEY 2REEE A
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T +8 AlojA 2 vl
Tate] v et E o

8] 254 (non-muscular), 25 A (partially

muscular),
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BRzAA FATH R FUB A2 22 BF
o 24T WY B FAFWS ¢, 2Yn A
8 s Ad AR, £47] 99D e Y

%z%?la B8, 50/-4 Fdo4
et 233 FHYE sPAEN &AW pH 7.
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5mmHg, HCOs 21.0+3.7mmol /L 24 A4t F o]
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2. HEYW =FAR
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S RFAAM A HEY FARAM, HE
%59 Zol, 2eix ARE, HERAM AFH
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3 | @
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5 | @ -
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6 | 2
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T $HA 3,67MEAN | F7tH AT HE
B ola HERNA HFER Alelg) HolE 4%
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AN 2R AEN AR, LR Sl AT
o Zry €HE Foen, dFFRUE S
AATh (18 1) 3 6L LA B 6

A%E 67198 dz2T(RF)H eF 67194
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o BRR($2)1M FIY ASH xIA}
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M, 3229 3 FH dFol AFHE RS F
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Hal =
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HE FHE 5o, slsd He siF 93
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2%, 283 100um o3 B2 ol vm
SIRATH Y 2,34). A FHE ZAF BF 7 ¢
HE f2EH vus] 29, #70] 50um ©]5] #H
Fdold &% 2,3567REA %WTe A% Z71
7} 929 (p<0.05), 174l 50—100ums) HF A
A X 2,670 EAT F7H7 A3 (p<0.05),
100um ©1/4R] B9E €F 27hY A nzaryg &
A F717F AAH(PL0.05). €F 27FE Aol 2] 7 o}
50um ©)&tQ) HEWREAMY BLWTs I 9
(n=54)°l A 46.8+15.6% 2} olo] g3l NZEF
(n=17)9] 27.0 £9.5%8d #EA3 ZFr=HUeH
(p=0.0000), 73] 50—100ums] ZA$ BHAF $3
(n=19)1M 37.2 +10.7%&, WZF(n=20)9 17.
5+6.9%12 T+ ®A 3] F 71 A (p=0.0000), 7o}
100um o] 3 3¢ B&e #(n=6)0lM 235%
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3 F7HE ATH(p=0.0048). € ¥ 38X VIFF ¢
H(n=26)9] 217 50um ©]&}Q] S FHo A2l %BWT
7} 51.0+17.8% 2 A olof d-&3tE WEF(n=45)1
o Z7HE 93 (p=0.0014), €F 5L 2 Fo
50um o}&}] oA BAF 3(n=41)F 48.

% wall thickness

100 ¢ BEIY
x 2R Avo
° gag
50
0 .
[/} 1 2 3 4 H 6 7 Age (Mo)

08 2 7] Sum o1& HE AN &F AL
7 3ol i} & percent wall thickness 2] W3}

% wali thickness
100 4

> BgTy v
x FRTS A
° gag
1]
0 1 2 3 4 5 6 7 Age (Mo)

32 3. 8]70] 50~100umg] HEHAN &F At
73 7}o]] & percent wall thickness o] ¥ 2}

18 5 BEF MM €F YA (RF) 9 elastic stain(x40)

% wall thickness
100 ° Bges 4
x BER Ak
° qag
50
0 -
0 1 2 3 4 5 6 7 Age (Mo)

O3 4 917°] 100pm ©14%) MERolM &3 AT
7 3}o]l W& percent wall thickness2] ¥ 3}

3+19.5%2 A 2 (n=19)9 37.9+15.7%8c} 3
ZHE AHp=0.047). €¥ 67h¥A= 73] 50um
ol31) BEFFE ¥ (n=28)*x %WT7} 51.3 +15.
2%2 X dZ2F(n=33)9 31.0 £11.9%2c F715
2o (p=0.0000), 217°] 50—100ym3Y Z-$¢ BF
T 8 (n=8)oA 25.9+15.2% 2 X F(n=48)
9] 18.2+7.4% 2} &7+ A M (p=0.027).

JY 5€ 47 £3F 1494 2 6/AEAY BF
F £ 9 elastic stain® 2A £¥ 67YA Y 2§
A AEAEel g BWTIE €% 118 Ao v)3sld
FARA UAFE 2433 3l (oY 6)2 Bay
23lo] &% 67094 AlR 2o & endothelial cell pro-
liferation3} ¥ angiomatoid lesion®] A% B o .
F3 Ut

HENe Z2¥¢ FFTY HEsAe =z
Has 2¥ 7o) 50um olsiql HEHNN &%
2356790l %WTS dA% 3771 ANew

N T

2L er 67H*H(-?--21‘-)31 elstic stain &

2(x20). 7REA ) B3t 671 YA ] FA Y] BWTI F7HE 2288 233 ok
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2 6. £3F 67194 TR Y ¥y 23 A
( x40). endothelial cell proliferation®} %
7} angiomatoid lesiong] 27X Bol: ]
o}

(p€0.05), &7 o] 50—-100ume) A % 23,670
A BH3 Z7EU2(p<0.05), 2173°) 100 um
A Ase €% 2,678 A AXNF FrigH
ATHp<0.05).

xR I Ve £F, & alveolar duct, respira-
tory bronchiole, terminal bronchioleEdlA Fy+
S HERe 9B & vlws] 29, alveolar duct
o 2wty HETH 973 2 FoA e Fgke] 4.85
2N 5%% FFM Fgt 2308t 222 A%
ZAsle] Mg ¥t gn Uy} BEFFY #3 #
HH e &3 A A g FAF Aolrt &l
AHY 7). & WZTAME 4% Y 27hY
Atolell, 223 S/H¥ T 674 Y Atelol #-F= 2172
A% 27171 QA p{0.05). Respiratory bro-
nchioleo] S¥tsle %Y 73 iz BF2
&3l Me] Fgro] vz} 4285 28224 5%/ +
Fo A A7t Ao wE F2§ Aol AR #
279 FAdlMe RIT Folrt R Hd 8).
z gzl A% 347487 6749 Alelo)
=9 91739 Fr17) BA sHQow(p0.05), BEF
2o ME &% 671 7T7HE Aleldl R Ft
7} 2112+ (p<0.05). Terminal bronchioles] FxH=
E HEY 3L UREH #IF S8 Fo
o] ztz} 7,059 5.412 4 HA} 5%/ ] FFAM At

mean sxternal

dlameter (um)
1001 2D ran
x [YPPA An
° qxg
[+] -
0 1 2 3 4 5 6 7 Age (Mo)

! 7. Alveolar ductol] 9= dF9 73y £
3 AT Aol ohE ¥ 3} ;

mean external

diameter (um) . sven
100 4
] x BATS AR

° qag

0
0 1 2 3 4 5 6

7 Age (Mo)
2 8. Respiratory bronchioleol] Futx & 359
979 X AL Aol o ¥

mean external

diameter (um) . ages San
x BYPs Add
° 4xg
100
50 1

0
0 1 2 3 4 5 6 7 Age (Mo)

12} 9. Terminal bronchioleo] Ext= e HE=H
79 £F N B ujE ¥

7Aool met Kol zlolrt Aen BEE Hsiof
A9 feg ek glAtHag 9). ETIM e
AE 143 2709 Atol, 47893 57RY Alololl &
A F717b AReH (p€0.05), BHZ oM E
£¥ 374934 5709 Aol, 67083} 7/8Y Aol &
A g F77r RAHPC0.05).
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2x HEYLE By pxo gdelr vZSA
{non-muscular), %3 254 (partially muscular),
284 (wholly muscular) 2.2 Yol 2 72 ¥] 88
Nzt stel kA vl@s) B, RPN E AF 1
Y ol ol W24 HFURo] Ao BYYA ¥Y
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BRA(aY 11), FAANE ¢33 1HLAE 8%
4 EHo] 50%01 48 AAsY oy 2% Y3} v
H 284 2 284 AER UEs} 2EAH2
g12).

n) 7o 20090 wjgstol A Al 3 F 59} 1008 u
S3oll Mg 2 slEY4o v)&(alveoli /arteries
ratio) &, WEPoIME A% 120]59) AjZt 2z
mg #ste] Fgto] 1.728 4 5%%9 $30A €%

100 | £ non-muscuiar artery
n vorﬂn'yh'mmhr anery

0

1 2 3 4 H 6  Age (Mo)

2! 10. thE 7oA peripheral airwayo] FwE<
HEMe] ageol| & P ¥ &

100 1 O non-muscular anery
B partialy muscular snery
B muscuiar snery

[ e

1 2 3 4 5 [ 7  Age (Mo)

28 1. FRZ &5 oA peripheral airwayel] &
dEle A ERY ¥ Fd g 22y
&

g xpolrt gilen, EFe ¢S HueM F
@ 2zb 4500 11.798 M 5%F9) FFoA 2 3
stel olo)7} AUt BEAFL fHAME +F 17
YA 270 Alelel R F7k ANeH(p
0.05), FHMe ¥ 219 3789 Ate], 57RY
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05), 270 Y, 6/MEA= = 2o A48 Z7171 <l
ArHp<0.05). BETY FH A= €3 671
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BH-% wHg T HVH 4718 Bolu oh
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gt dAF FAFGAME BWT] AP 71
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