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A Scanning Electron Microscopic Study on Microvascular Changes in the
Monocrotaline-induced Rat Lung by Corrosion Casting Method

Na Hye Myong, M.D. and Eui Keun Ham', M.D.

Department of Pathology, Dan Kook University and Seoul National University
College of Medicine

To investigate the microvascular changes in primary pulmonary hypertension, the lungs of 24
Sprague-Dawley rats were treated by an intraperitoneal injection of 2% monocrotaline(MCT)
solution and then examined with scanning electron microscopy(SEM) after microvascular
coffosion casting. Histologic examination revealed significant medial thickening in the small to
medium-sized pulmonary arteries. Scanming electron microscopic findings of the normal lungs
showed two kinds of microvascular structures. One showed a well-formed three-dimensional
basket structure of, uniform flat-tubular alveolar capillaries, which were connected to each other
in a T or Y shape or at right angles. The other revealed a two-dimensional reticular sheet of
round tubular branches mainly in the bronchial artery-supplying regions. The MCT-treated groups
showed apparent changes in both kinds of microvasculatures in comparison to the normal group
but the more prominent change was found in the bronchial artery microvasculature showing the
dense thick encasement around large pulmonary arteries, Alveolar microvasculature of the
pulmonary artery revealed individually enlarged angular appearance, with generally deformed
alveolar architecture. Quantitatively, the significant enlargement of diameter and intercapillary
distance appeared in both microvasculatures of MCT-induced rat lungs, but the density was
increased only in the bronchial artery microvasculature.

In conclusion, our three-dimensional microvascular study of the MCT-treated rat lungs
demonstrates a new morphologic finding of vascular remodeling in primary pulmonary
hypertension, which is thought 1o play an important vascular role in the pathogenesis in addition
to interstitial fibrosis. (Korean J Pathol 1995; 29: 644 ~659)

Key Words: MCT-induced rat lung, Primary pulmonary hypertension, Microvascular changes,
Scanning electron microscopy, Corrosion casting
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M gz

HE aeshe ek wulo] Fshslw ErlegH
el HE gw A 87} Reolslx ooz AT
B ubal 7| Mg ebsl7] e @ |l o] FelA
gou} of=lE Helg & & gle iy sSasgt
7 o] Hghat Fuks]e] e o XHel #Hnd
sto g BEfsia Qe olF Aol zz A5
= 7w 7 2 gl (monocrotaline ) Crotalaria spectabilis
B 3t 489 Hqoid YEelN 23 B
325.4 2] pyrrolizidine alkaloid 24 o] 232 S
vl 24 414 zelx gdA A sladgke] W
2|33 HElE fulete] o] W] whAV|HE dF
sted el ol &xle] & okalelt. @ajrtz] o] <}
ME o]fsle] HEFW nggks] wAr|HoR ¥
# BaHEe|7 4 F3Y HAH0)R P o
WA ES ok, 7o €3 HoHEs] E4
2 ola #H%FE =Xy e] w2, e diHe o
ofubi= sl A4 W vl 2 5E S-hydro-
aytryptamine ¢ Hu] E7FE ¢ld HEw W =Y
o x4 =7}V, d4Rod4 A ¥4 8 R
B3 magae] a2 &)™ dgne Fut oy
s vEY F=FH Hirl £ Lo} A4
(remodelling) g 224 w7l =l €lngishE Yo
v Aoz seiglon} Budh by H2 obF ¢
Aglx ek HeglgH =HLALEE, 19619
Lalich & Merkow" 7} 228 &= gfle] i B3
8 wEae A2y, HEFE 1 Y, vIH4 £
Fofe] &3 Se| 279 £AERY adn T
9 43 dl%de 254 Foe] vF9 L5
B9 3 74 Tol Hlangst F719 HEHY £
HER sheda g | 5y AAEeAEE &
Hogl ¥ wAgne] JuHEe] &4, HE2Y
Aba) | Eo} PakE A £ Frhek o AEQAY
off chekgt &£F=5e] &7l zela gihg 94 ¥
A o] F)EEe] et A Rieazgls F
oidled H gl utde] 7 HEE FHGGAY
(freezing fracture technigue)d o] &% 44 21 # 0|7
A g ol SHele] He €3 P4 #
A 28 gasieda”. ZAFviAe olakdHel HE
Hh] Sof] o4k wbA|He] A7 AREE FHeb,
w % malake] whalel] gle] 7|6l Wz A ES
&) Zasie olojy w7 Hel W F=e] A
FAo| dolutet oA HPH} F=2| Wil o
& A HalEg fEdde] Mg g FE

Ao o]4e] #ikd] Trale] 7|E=oe] g, v
Hse Wis 4 §lel el s 3
A wAA Holl glolA wiAlgERs] 4% F&
T4 7 cEch vldER F22 gl metha-
crylate §} 72+ 84-2] polymer resin AlF2] EHE
iz 2 ae] e F2Ed F]15 A4
24| 545 =7 H(corrosion casting technique)& o
g3te] mbE "Te] Ea(replica)d FAHAE0AH
oz sl vhfe] 7ia $& AoE AAHA Y
57 o] Miog 4 e v|AEBAE A F
FH, sh)e =5 A9 o S d=HE #
Al =HE F£§] vhaA Fzola gf e 7
P Eeleld] 79 Huldow olHE vidgEy
Solghz A4e] A 9t o]& EdiE =y
ohg vl 24 s¥a Agleflae vEdn Fzo o
oly} WHE odFate] HA7A WHA e ALE
2% dAlagsghals Aadel vl HFE2 ol AHe]
W w7 ghase] gleat FlAl F AlHe] wlAE
P HAHdo] @5 F5o FE Yolge] £ FH
2 9lg P saggrelds] vlAEREe] Ak
ol ettty zeln FAFH Hiel AR Fled
o}z =] 1A kel

whaha] B ool wHe)| Reaggdsld F
ofste] Hm¥sts Yo ¥ FFz=yoq H9
2E v|dEae] Ea(replica)E THEOl FARAF
v es ez slagbelds] ol AER
=o] Muldel g 4o FFHel HAFE ¥hn
a2 HAE viglez fidbA = agqre] Wb y)H g
YrHe Aods Baa} stgck

Mz 3 2
1. =

A FEL Sprague- Dawley F A3 w4 4 12
vheld 24 viel 24 o] EellAl 4 F ngghat 45
gl H4E AFEA HES sln FY =l
Agato] MFe] 150~200 g o] H ol A8}gl
of. A9 g T Exaed|l fFeFfes
B A3 WA 7 8 vield 16 vheldl] HF kg T 60
~100 mge] R:=AREETE, HE2LE A5 WA 7}
4 wizl¥ & wvlale] Fe] deligdsE SUWHE
FA4s et ZF FellA 2 vlely HF 1 F e
2 g3t FolFdl4 2E w4 2 olely 4 vlele}
=F A4 1 ole]ly 2 o2l T2 saE
& B4 e AARgc o ASEF F
Foll4 3 ulel, dzellH 2 alalrl Al Aste]
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F Ayoll= AgEF 13 nlal, d=F 6 vle)7} o] &
Eela, B4 cha] Zhzk 2 ohele) 5 olgle] A
mste], = FARAHE0|HH Je| ol
Mo Al o 11 w2l 1 F& 3 val, 2 F 1
obe], 3 5 2 oig], 4 £ 5 vl2), d2F 1 o2l
=

A E5ol gt of4g Reazgtaly Hajat
325.42] crystalline monocrotaline(No. C-2401, Crota-
line, »|=F Sigma chemical company)©. 4] Hayashi
d Lalich™ 2] Wb g wel S 2l 200 mgd
1.2 mlg] | N g4bell 5% 5~6 ml #pke] S
2 #A42te] 05 N FAGEFLE pH 742 T8
A7l F FHoa 4ol 3 B3] 10 ml 71 A
o] 2 % Exazesl FHHE qhEo] Agsly
o ol Bkt WA FA2 AF kg @ 60~100
mg & E7hHd] ARG 2l 2L L3
2] Aelddri Sd3 s Sk

P 1

1) #Re BAFEE JH: 4 F FHHF 1 F
ol 2] %7 el Entobar 0.3 ml § F%)ale] v}
ek FHer S35 HAFE o2 heparin 03 ml
F A4AYWE F4eka Y stgdvie s kg Yy
+F deddsr e FdvbHA #dw-s Aeisio
HE fasla U #5449 o] JoxF gl
ol Adeldleas Mok 4 ml S5 dHgele] "y
Hel-g zhzie] AAHE o2 05% glutaraldehyde 2}
0.5% paraformaldehyde 5 £34% mgale sz 20 2
7+ HIE T4l gieE g F2E3
25 Plastic A|a1¢] Mercox CL-2B(DINIPPON Ink
and Chemicals, Tokyo) 10 ml ol MA catalyst 0.3 gm
& Mojd Rk 2 ml 22 Sulo s Fg]so
S A2 F of 2] Mercox F2EIL 344
o FAAMETE o w5 3}9c}l, Mercox CL-2B
E HES F=5 vp3F slojAde g ks A
Felar Fefla] 2 AI3b o] wbAlsle] Mercox £=
& A7k A ks HAE oo o] o]
T TEEHe] FUsEA g F8d4 Fewo)
H HAE =3E 9% 3, FAHAEv A B
B A At F Yoyt Ho] =S WHED
2 HAste] 60T 2] 20% NaOH 8o ghts 12
A7 ol FEeEvdA Wit =3§ A
2847 ¥ G g@RF2E FE 2R A
st F7EellA] A=Az

2) FAHXNEHO|AF HAL P=5 € F=2e B
H(cast replica)E- Eiko & AHd| IB-3 ion® coaterE 4}

F3lod 250~300 As] FolE F& ABsle] o]
2%k ofg Hiachi S-520 % FAHAEnHog
7hEHlk 15 KV, working distance 15 W]#] 30 mm
ellol 4 =late) mAgNF2E PR £4
AR A B4 giFRe) freg 23
2 53E ikl gle] FAse] e 7 2L ¥
PF2zEE @E B8Pz Hog oL o|52
HethE waE duivsin, €E magne] S
o FAw FYEe] £AE A7 Had Hulgs
Basigich g3z YAl wstol] gk
2A Rt 2A, dx, £Ag k4 9 wg,
ol dEFE Aelg] HHE ZAsgcl WA FHAPe
FARAAN e o] FA FIE ol B AE
EdEn 7@ Fe 719 ol g"®y, s
HEHat dFNE5E ZFAsgn, AL = Sch-
raufnagel 57 2] FPubHell wtel ST g9 Sabe] g)
= EAEFEE 22 500 w2 wiEE Az He
H 53R 10~50 £55 AAsie] AAsige,
90 72| e o|FolF A4z BiEFo|E o] &3l
2 el Hele e #Z47 gy ofe)l wlZa
d wE AHeld o geg maditgd o 3]
TE U o2 Fedge o f B9 uxg
ol flaidE 7se 4 dal RAYEgs 33
shed 4 H 22 AeolF M FH wWo}zh B2 537
= Alad elwf FE212] FHeloll 43tgle] 7} AFAE
FA 2 cldsligdc of 7o)y Hajo] wes A)ig)|
Z1Ee] A 3 2o ez Fule] Loz By}
Al4Es Hoz8E FHue| A& H7AE &
gt vAEPE Aolg] 7HE =HE FHe
Holl HA= Hgd 4= F 59 ojgEPlel s
7tz FAsgcl do] 37 wEde] Fz K
= Aol Ernidel Heli: o abHE 24gc)
o2 24 §EE2 AES =27 AU AgTolA
F4% & Wilcoxon rank sum test of] 2]%F %42z
E 7 0 Aele] foj4dg dAewid.

J) SSHO0IEE Ak "Hogsh abae] 7k A el
THE H =gy F2 HAF Holy: ®
A &FuFe % F9 FAE et st 4
dFelA wlmstsla % 9 FHAs @ vlelg 10
M= fHE E7 Olympus 3 #Hwo|H2] vle|zmz
Ve E o] BEle] Fube] TS 2 o €W
e wtez e gte sgdch 109 ghe) "9
& 4 viele dEgtez 3l F P FHUES
Wilcoxon rank sum test3 o] B4 Exaajz F 2
2 HF Fo 59 Rolg Fo4E THAct p
#kol 0.05 o]steo]d H¥Fs] By Fote] § Fa
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7} izl wl&l fefstA Frkd Aes fHPsiel
O .

2 n

Sprague-Dawley & W4 24 wvi2lg A% =5 4
gk 5 wpelE dl2g d=F 6 vheEl, 4€F 13 o
elE 25 19 viele] #HE e 25 gEd
o|AH £2HE g9, o|F FAFEYAA] HFH
o g AAE FodF 11 uielg) dl=F 1 vielelAE
FAAAEo| Ao ol dEHRe] LHEF FAHH

1. §2 3 0B 24

A 77t 4 F 3o HEE Reangel-Fold
(olst FoiFez hat di=72 g Sy
% 7 EF HA% Wi EsA gstey &7
ol 4 Hule} B9l vigkd oz Higgn 7iE ¥
wae] AHSe] EFoladl e A£7o] FAssich
FRHHv| Ao E, dE2T9 oA W HEE
Relz| gk whdl, SFogelldis 5 Us FE &R
E3 @#5He gz ke 4] Eied, =
o] miz], AEAES] F4 F9 #4F WHHE
g BREGn, 254 FUe Foe] 44
Ao oy HlEge] Hits o)ekshvel s
lcHFig. 1). oF 2 F-] HEl= d|Eo] ZAH P2
Z4|3 vjefsl HiFer SHYPAR FTiLHoR
P ApA AEuiednl & 7|8 312 Az ol
FH L9 Hfeo| BAFHLr, 2F 45 TAE T
S3E HiAEuwse £8, T4 L34 F9ER
vk vl ¥, 22 HEHEY P4 Fo F2 «AYP
2] F=% Hilrt [AE¢ckFig 2) ReaZgF
& Foidta 5 4« RE A FuU49 FA7 F
715 #le| #EFgeng FodF EFE LESH
o A F92 % FAE AEsied, o A
7 Eodie] % sl S} 149%, hzFol
6.31% =4 o] Fol= Wilcoxon rank sum test & ©|
24152 o p gk 001 0¥ R Felslglens 5o
79 @Sl sH|ngigre] whEE oju|de w
7 A7 e g @ksleloh(Table 1)

2. FAIEXIEOIAEY 4&A

) HEg Fxo| SAU olMEe HefEE 22
HAED: 3 A2 P vlAddsE
FAso] edm Y AE HFdld AAses 2 8
BE 7 2719 FANERA TP F A F
Heks 2Asta gl elF viAEEAs =2

Table 1. Measurement of the % medial thickness of pul-
monary arterioles in the histologic sections of
7 control and 13 experimental rats

% medial thickness’

Experimental N
:ﬁ:ﬂﬂ mMet Control ~ MCT-treated
group(7) group(13)

5 days 4,73 14.7

5 days 7.26 14.0

5 days 7.47 1.5

5 days 4.89 7.57

12 days 6.14 12.2

12 days 349 8.93

21 days 9.99 6.30

21 days 5.24 6.50
25 days 7.55 35.6

25 days \ 14.0

25 days \ 25.3

25 days \ 12.3

25 days \ 249
Mean = 5.D 6311197 14.9 £ B.65
p-value 0.0013

":|the medial thickness(um) =+ the shortest radius(im) of
an arteriole} x100.

. the number of each group

S.D.: standard deviation

= xeg gy Aol ehadAlT2E HAE
= o e #HE 3909 njgEfEeln E
3 FHe 59 & 79 F3 ke HegY =
o] Fulell4] Hulde g HAAH FHFEF Helo
7Z13A Fo 7|98 vl qE3-Fo|%ichFig. 2). HA,
a5 Fl9e] "HAsL HFEHely AfE= 2
dEulo] 7l@Ag HWeulA el £ Ee
Aub(acinus) T2 FHFHN4 FH3] 2He] %
ol 2ok AFw(small areryje] I of 7]
4 #zte g MlEvaneriole)EE W] #HE =4
#+# A (precapillary segment)-& % EAHEo]
naEly A FH2 e Y A 2fow x|l =)
E FHo viaA F2F B4 nFe 3), HE
oA {8 T £33 F2F BEd AAL
BAERES] HAP2 vy FUsdn FHAe =
EZRo w3 9l Feol dFslgier HiFz=s
Hdol #We] EHESS Ao A gk =HE
o] 37| w2 cleksig AT @ 2 RAMSAS
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of oj#f F< s3] # FA=HUt N @z
U2 HFEc #Ha = e] Hm RAgle] 2
TS sl BAE & Felld 7)Aske] Y158 #
d el ZAEREe] A wade] HalHel v
HEF (capillary plexus)& 43l obdE B
(Fig. 4). o]l 2 & 71328} #5498 d4a
Ue £7E Eglev 71%A Fuzt Foe] A3
TUE HAsUg. dEds A Fo )4l

Fig. 1. A pulmonary areriole near
a bronchiole shows prominent
medial thickening with muscular-
ization in the rat lung at the 12th
day after MCT treatment (right)
in comparison to the normal one
(left).

Fig. 2. Two kinds of normal pul-
monary  microvascular  replica;
three-(arrows) and two (asterisks)
dimensional  structures, respec-
tively of the alveolar and the
bronchial capillaries. (SEM, Bar =
6 m)

vl AEf{A Aele] FEE 7GRl F9], & €EY
57, 22lat Sust §9 Sl wiaA Fz27 3
& B =gt e e 3HEEgch
B3 Aullg& Alopoll4] "H Fzo] F=7} A
MtHezE #HAR HHRE HoFed, A ==
T4 2AERE T4 A2 EE HE FIE
ol F2 450 FE5e] g A5 =
e Zoge] felAH G HEF|o] He|HA(Fig. 3),



Aubs] - gt Rl s

L ¥ ebA] FAHA g rsgase] ek glo]
A =AY A0 = 29 X FREE T
=3 fchFig 6). AN HAEF2 i = o)
Folva g 7he] 3 RG-S e, o]Fo] o

7 g ool UM 2 AL FPE VE

Fodgh WA s vlqEpEE H i Py dAF 649

Fig. 3. Normal pulmonary an-
eriolar casting showed radiating
bular alveolar capillaries that
are interconnected 1w form a
well-formed basket-like structure.
(SEM, Bar = 7.6 um)

P Fig. 4 Normal bronchial arterial
~ casting showing long and thin
bronchioles(asterisks) that  are
. branched out to form a reticular
capillary sheet and direct arterio-
VENOUS ANastomoses(armows ).
(SEM, Bar = 20 |im)

oglelch F A mekE Wel RdlAw A4
© % A9 EAEPEe] #HE zH9ts FAucd
Hl# Fojdtelld= oIl 5 5 o4z FHHH
sl 5 #£E5 713 52 295 =HEYE
of ®HE2] FHE FL47 2 gl HFig. 7). 2A4
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Fig. 5. A MCT-induced pul-
monary microvasculature of a rat
lung revealed extensively des-
troyed alveolar spaces which are
partly hlled with leaked cast
globules. (SEM, Bar = 49.2 um)

Fig. 6. A perialveolar microvascu-
lar casting of a hypertensive rat
lung disclosed irregularly de-
formed or rectangular{arrow) al-
veolar spaces formed by inter-
woven enlarged bular  capil-
laries. (SEM, Bar = 8.6 um)

-2
Ly II .':',| _Ill -I..:::-iﬂ_
R i R
3 -- . ﬁjma:':rr‘:.l? .-"Iq? r

a2 EHE uEe] oo FuEe] £ o9 |32y F96d4 faEE A8 B oAy
Zzo] Eddlde ATl Holz] 9wl o] £ o] vjgddAdAdE ¥ wHirl s gl i=dl,
Hol z7|2 F7hst gl Halo] EEelev(Fig.  F Aulfolld vl wbd otz F57]71
8), 7HE M=ol AAF xe] Eoke| AR v HAHen Fvlslel ddear Ak Sue] Fe4
T25o| BE=ckFg 9). §H S=h £ #SFY 2x3s= tis|e] BgldiFig. 10). AA2] o) 44



952 H7do] AAR A EFHRAY F7a
w58 B S RSolAE vl 85| ofs}
Hlsegt S Holwa F|fx] Foa oo
43 FU4 B9Eel A4 BAEh Fel 2
AEue] Fuiol i 71 FWe| FFE ol v

Fig. 7. Hypertensive alveolar ca-
pillary baskets showed diffusely
thickened septal walls with a few
inirg-alveolar budsiarmow). (SEM,
Bar = 8.6 um)

el

y
g

Fig. 8. A MCT-induced huge and
irregularly thickened pulmonary
vein cast showing an enlarged nu-
clear marking{arrow) and several

blind-ended outpouchings of the
surface, (SEM, Bar = 25 um)

w oke @ Aol A€y Y P22 A
AR AR Fel, FolFolAE wlagREe ¥
A3 Sk ERAsA Fsn £Hew FAN
4wl FEA dAFAE et gl 2ol
ol chFig 11). o|4e] zFT Folgol4s] ul4
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" F=2] SEM 472 g<kslrl Table 28} 3o}

) HEEH £ vlHEAS] wHIE PgFHo
8 qholi ¥ fHale] HAdT 1 vielelh FodF 11 vl
2l FA4AHAHu|H AHE o] Bele], X% 2
HEsWA olagdfE5 F3A = 59, £ =HE
Wi Eusde 7IHA FlAE] oldE@3Ee A A

Fig. 9. A hypertensive rat lung in
the MCT group showed loss of
basket-like alveolar capillaries,
that are replaced by largely short
angular  capillaries and new
ring-like structures(armows).
(SEM, Bar = 6 pum)

Fig. 10. A MCT-induced rat lung
revealed the bronchial artery-su-
pplying micro-vascular casi with
the general enlargement of bron-
chopulmonary  anastomosis — (ar-
rows) and a dense thick capillary
sheath  encasing a  pulmonary
artery (arrowheads). (SEM, Bar =
60 pm)

A, AE, FANE, 244 9 AEd Eue) @ £
27 5 APeld Aeg wael wal 717
2 A E SPRE FATH N2 vlashe] o
e Asts vhgat 2o

(1) O|M@IRS FHZ (Table 3); S|E2} 7|27 F9)
ol 4 77t 50 391 Aefste] wAPHES] AHE
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Fig. 11. A charateristic MCT-
induced bronchial artery micro-
vascular change showing a dense
and thick periarterial capillary
encasement of a large pulmonary
artery. (SEM, Bar = 17.2 um)

Table 2. The summarized scanning electron microscopic findings of alveolar capillaries and bronchial arery micro-

vasculature in normal and MCT-treated groups

Mormal group

MCT-treated group

Poorly-formed alveolar
spaces by irregularly

branching and enlarged
short tubular capillanes

Alveolar A dense single-layered

capillaries network of interconnected
flat tubes to form basket
Siruciures

Bronchial Evenly woven reticular

sheet with round ubular
branches

artery micro-
vasculature

Dense and thickened sheets
of the enlarged capillaries
encasing pulmonary arteries

Tahle 3. Mean diameters{um) of alveolar capillaries and
bronchial artery microvasculature of two groups
of rats (n: number of measured areas)

Control group MCT-treated group
Alveolar capillariu:s' 4.73 10.84
(n=50 ) (= 1L.BO) (+5.25)
Bronchial artery 6.23 9.03
microvasculature {+1.26) (+3.48)

(=12

opvalue = 0.001 7: pvalue = 0.015
{ ) :+Standard deviation

2y A T E2502 vy L5 FodF
o] Z Aol FAMNez F2&A weirt Ut

(2) PME S LUE (Table 4); B5 13 §-5]el 4
Mol gull, #HEFS vlAEFEAAE dzmTe
61%, Soliel 42% 2 p gk 001 o]zfelly fFoi
HAEE Hen, 7184 Fode] vqdaEd d=
Fo] 0%, Kolgte] 91% 2] Wi E Mo p g 0.03
o|slell 4 Fel¥ 2wl FrhE Herh

(3) BE|HIE (Table 5): 12 58]ell4 % 2 ze| 7
o] 100 um 3 EA = wixst HEFS] "R
#e =T 134 3, FeiFe| 996 # i, 7%
%) EalA]z} zhz 7.36 3] = 7.0 FEH 5 o]y
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Table 4. Comparison of mean densities(%) of alveolar
capillaries and bronchial artery microvasculature
between control and MCT-treated groups. (n :
number of measured areas)

— ]

Table 6. Comparison of mean intercapillary distances(um)
of the alveolar capillaries and bronchial artery
microvasculature between normal and hyper-
tensive groups. (n: number of measured areas)

Control group  MCT-treated group Control group  MCT-treated group
Alveolar capillaries’ 61 42 Alveolar capillaries’ 5.1 21.2
(n=13) (+5.1)" (+16.8) (n=12 ) (+271)" (+6.77)
Bronchial artery 4.22 8.8
Bronchial artery 70 91 microvasculature” (+£2.12) (+5.49)
microvasculature’ (+7.84) (+7.84) (n=12)
(n=3)

" povalue = 0.0082 7 p-value = 0.0119
()" +Standard deviation

Table 5. Differences in mean branching frequencies{times/
100 ) of alveolar capillaries and bronchial
artery microvasculature in the normal and hy-
penensive rats. (n: number of measured areas)

Control group  MCT-treated group

-

Alveolar capillaries’ 13.4 9.96
(n=12) (£4.17)" (+3.41)

Bronchial artery 7.36 1.0

microvasculature” (+£291) (+1.18)
=12

" pvalue = 0.0493 *: povalue = 0.9768
()" : + Standard deviation

A B2y EBAHeR fof WEs Hela okst
=
(4) OJMEEZE AHOIY ZHA (Table 6): 12 4]l
HEEDSH df=F2 51 um o] vl& B F
+ 212 ym B @A 2712 weln, oA o
He olYPEE FAHLE FojsA e &
ol g1l cHp<0.05).

(5) HESES 37| (Table 7): 4%u] F=o| 7
W12 F5ellA ¥We] EHES A= HEA
Aol d=To] 9.05 um ¢ FHol vl# FofF2 19.8
um B4 FAHoE FolsiA we] Az it

2 &

S 32 7| Y] (corrosion casting technique) 2 % 33}
Zeol Wizde]l alv glAlg] F2Eell N4 SH2

" pevalue = 0.0001 " pvalue = 0.018
( ) : +Siandard deviation

Table 7. Sizes of nuclear impressions on the surfaces of
pulmonary arteries of two groups of rats.(n :
number of measured areas)

Control group MCT-treated group

Mean sizes( pm) +5D. 9205+2.31 198+11.23

(n=12)

p-value: 00001
5.D.: standard deviation
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