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Effect of endothelin receptor blockade on monocrotaline-induced
pulmonary hypertension in rats

Kyoung Ah Lim, M.D. Jung Yun Shim, M.D., Sang Ho Cho, M.D., Kwan Chang Kim, M.D.,
Jae Jin Han, M.D. and Young Mi Hong, M.D.

Department of Pediatrics, Department of Pathology”, College of Medicine, Pochon CHA University,
Department of Thoracic and Cardiovascular Surgery T, Department of Ped/'afrlbsf School of Medicine,
Ewha Womans University, Seoul, Korea

Purpose : To examine the effect of bosentan, a dual endothelin receptor (ER) antagonist, on the development of monocrotaline
(MCT)-induced pulmonary hypertension in rats by especially focusing on the pulmonary vascular morphology changes.

Methods : Sprague-Dawley rats were treated as follows: controls received a subcutaneous saline injection, MCT-treated rats
received a subcutaneous MCT injection, and bosentan-treated rats received a MCT injection followed by treatment with bosentan
(20 mg/kg/day). To assess the effects of ER blockade on the time course, the animals were exsanguinated, and their hearts

and lungs were dissected after 7, 14, or 28 days.

Results : The mean body weights of the MCT- and bosentan-treated rats were significantly lower than that of the control rats
on days 7, 14, and 28, Bosentan administration significantly inhibited the progression of right ventricular hypertrophy on day 28
(right ventricle/[left ventricle-+septum]: 0,71+0.10 in MCT-treated rats vs, 0.49+0.09 in bosentan-treated rats; P<0.05). Quanti-
tative analysis of peripheral pulmonary arteries revealed that the increase in medial wall thickness after MCT injection was
significantly attenuated in the bosentan-treated rats on day 28 (49.96+10.06% in MCT-treated rats vs, 47.09+10.48% in
bosentan-treated rats; P<0.05). In addition, the increase in the number of intra-acinar muscular arteries after MCT injection was

reduced by bosentan on days 14 and 28,

Conclusion : Bosentan administration in intermediate doses exerts inhibitory effects on lung vascular hypertrophy and right
ventricular hypertrophy during the development of MCT-induced pulmonary hypertension in rats,

(Korean J Pediatr 2009;52:689-695)
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Fig. 1. Image analyzer represents the external diameter (D) and
medial wall thickness on either side (M1 and M2) of a pulmonary
arteriole. The medial wall thickness was expressed as follows: %
wall thickness=([M1+M2]/D) x100.
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A 22332 SPSS for Windows (version 10.0, SPSS,
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Fig. 2. The number of muscular intra-acinar arteries per peri-
pheral field was counted. Each arrowhead indicates a section of
a muscular intra-acinar arteriole (H&E stain, X200 magnifica-
tion).

Endothelin receptor blockade on pulmonary hypertension

T AT izl s 28% A2 bosentant > T Ztol
Hl3 23% A UTHTable 1).

SAA/(FAA AR FA R dER A v A%
S A 7dA Al I el ZFolr Ao, 1493 28U ell=
monocrotalinex# bosentant-9] %414 Wt A&7} o Z2<te]
Hlsl ojn] dA =4t Bosentans A& 07 Folgh wo A=
g 28UA A4 Hvlg #AE7F 049+0.09 mg/gE, mono-
crotaline™ 2] 0.71 £0.10 mg/gell ¥&] F238HA Sk (P<0.05)
(Table 1). #/A5 vl Ag 7Ll Al & 7ol F2]Ade] gldch
1493 28 elli= izl H]3] monocrotaline ¥ bosentan
o] #/AF W7t Tkl AATHP<0.05)(Table 1).
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1) H3Y 394 HFS

A71BA HE 5o 71EAQ] ] 24 B2 7 7 Aol
FE o7t gl ot He Fuh vl A A 7UATE
izl ¥]3] monocrotaline* ¥ bosentan 5
EbttH(Fig. 3). HMEHe] T vl 382 A3 289U A bosentan
ool A monocrotalinesoll H]3] F2]5A Sttt Table 2).
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AlgHe] 2= tiZ&ae 13 monocrotalinew™ ¥ bosentant*
oA o Wol ¥atE= AEFE Kol FUTh TS TFA A7 EA
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crotalinew el B3] fojstA AL Aoz YETHP<0.05)
(Table 3).

3. AIHE

g 284714 FES Tt A3 ) Z+F bosentan Tl
o] JjAl= 25 AL WHA monocrotalinew ol A= 2 E 2543}
270l Z+zh 1wy Abgsle] 33%9] AMEES HATHFig. 4).

Table 1. Changes in Body Weight, Right Ventricle/ (Left Ventricle+Septum) Ratio, and Lung/Body Weight Ratio at Different

Times in Each Experimental Group

Day Number of animals Body weight (g) RV/ (LV +septum) (%) Lung weight/Body weight (%)
7 Control rats 6 298.0+12.2 0.34+0.05 0.42+0.04
MCT rats 6 2559+9.1" 0.30%0.04 0.6470.17
Bosentan rats 6 25324697 0.29+0.03 0.6270.08
14  Control rats 6 3729+33.1 0.24%0.06 0.39%£0.03
MCT rats 6 294.1+34.0" 0.47+0.07" 0.81+0.48°
Bosentan rats 6 299.3+235" 0.36+0.08" 0.73+0.08"
28 Control rats 6 426.8+37.0 0.32+0.06 0.35+0.03
MCT rats 4 3075+34.7° 0.71+0.10° 0.82+0.20°
Bosentan rats 6 328.0+276" 0.49+0.09" " 0.71+0.10"

Abbreviation: MCT, monocrotaline
"P<0.05 vs the corresponding value in control rats
TP<0.01 vs the corresponding value in control rats

- 691 -



KA Lim, JY Shim, SH Cho, et al

Control Monocrotaline Treatment

Day 7

Day 14

Day 28

Fig. 3. Hematoxylineosin (H & E) staining of the lung tissues. Muscular layers
of pulmonary arterioles were thickened in the monocrotaline-treated rats
compared with the bosentan-treated rats on days 7, 14, and 28 (X400 magni-
fication).

Table 2. Changes in Wall Thickness of Peripheral Pulmo- 104
nary Arteries (%) at Different Times in Each Experimental
Group
08 -
Day Control rats MCT rats Bosentan rats
7 31.96+8.36 41.16+897°  3852+12.09 ig 06 -
14 34.88+8.98 4792+1155" 49.33+11.55" g
28 31.99+10.25 49.96+10.06° 47.09+10.48"" &
04 -
Abbreviation : MCT, monocrotaline PR
"P<0.05 vs the corresponding value in control rats Menosreieling
TP<0.05 vs the corresponding value in MCT rats 024
00 r r r r r r
Table 3. Number of Muscular Intra-acinar Arteries at Dif- 000 500 10.00 1500 2000 25.00 3000
ferent Times in Each Experimental Group Time ( days)
Day Contol rats MCT rats  Bosentan rats Fig. 4. Survival rates of the different experimental groups.
7 56*1.1 8217 88+1.9
14 52+17 82+22° 54+16" = 1}
28 39+13 83122 61+19" =
AbbreviationIMCT, monocrotaline e . Ta] = ]
f<0 .05 vs the corresponding value in control rats. Monocrotalin< pyrrole alkaloid 7l 42 U3 FAIZ I
P<0.05 vs the orresponding value in MCT rats. A HEm 73t Qo= Edolt) 1 VAo RE Eo] &
z27] 15749 547] 5 ﬁéﬂlf-’%@.?l TS 7] AR I AlE
Ee) FAE] BAAL O o Fel = FFA WA F5 5]

Aoz A A,

A xFA ¢l J;]]E =
o] monocrotaline &4 #& ™ T telA

Miyauchi & 5

- 692 -



&% "ol ) ET- 1557} $7h8 e #ago2s ET-10] W
7146l HoE Ao ®Busgct g BQ-123¢1#= ETA
A ABAE AEHAS W AEW DG} AFe] o)

]3]
19971 Stephane 5% LU-1352522H= ETA #%iﬂ A&
AHg-3te] F el A monocrotaline 4 #1289
A vdie A3 Wiy AE 7)E Ol RS 5
7 &#xl ET =S
3t= ETA 8¢} nitric oxide®} prostacycline &4 & &3l &
¥ ol¢ks wizlElE ETB1 &4, 283 3¢5 e
ETB2 442 WA, 22|22 ETA 444 39AS o
E0 2 AMESIAS Well= ETA T8A5 53 3 52 A
HAwE, ETB 8-Al0 Zgtsh= ETell g 3= 3 UrE}”
T JQoBg F 7] FEAE FA Al o)F T8
A& AHE3HE Ao ET-19] 93 Zotr e o A3 ol
g 4 A EbA 2 A5 4= monocrotaline®l 23l
B N Hew a8 YTl ET-1 FEA digh v 5]
A9 bosentans A& 0 & Fofaldls wf #HHwe] A
A B, 2E)a Sl e E3E goln izt &

LA= dy = b el /‘1]19] =)

N H‘I?ﬂ

o,

)

32 oft X Ho _V}i

e &

T

FHe A monocrotaline ¢ 2 $45-E| bosentan (20 mg
~kg ' rday NS A 717 Bk ALH 0w BT LA E 4

F) 4 ez el vls) Aglem AR T v
g5he oz ueEth olsh ge Ade e AdEel

monocrotalines ©]-&3}4] ratell Al Al& gk A5 Ay} X ¥ =
270195 ¥ Hill 57 bosentan (200 mg - kg ' - day )E
357 E oqz;} @"r]_ _?_/ﬂ/\l ;H _,J_M/\] ul A]/xn:ﬂ_,] T;ﬂ]j]]/]_ 0/\1
2 gt o)A dETEH F28 XFol 7t A tha B sk =)
bosentan 100 mg - kg ' - day '& FoJ & ol A o9} 2 g
1¥Y ZHE E1T F ok Sk o, olE¢] ARES

monoclotaline %2 105 mg/kg 2 the AFASo] vl B

81920520 1076l 5% monocrotaline =2 ol A bosentan
olo] EHE YZsHu 454 Wit B 4y S )
AZ H|= v wstgT) o] S-S du] A¥S 23 bosentan®] &2

H]

—8ke ZH A kS o]z H 3 &2l 300 mg - kg
day ' AEstitta stk ol ¢} 7.%01 A J7HA] o] F-o1%1 tf -
Bo] e A= 200-300 mg - kg | - day |2 AUlHoz =&
&%) posentanS AHEE WHATF B o oA F31 ke
bosentan< Fol3te] on] 9l= Q,*zﬂgz}% ds T AT A
of THEE Holgtal & 4 ATk o, E ATl AAIEHA %
ot w5 of=izle] AAAdS dolny] 98] T4 At Do
Ao F Atz

ool Al o] 4 shA Wt o7 7HA] P
284 A AN morphometric analysis)® 2218 = gl &
AAZ 3 97 25-100 ym Alo]e =

o v & Zgste] MSIRlTh o] o} e B4 wpEe we Ala

ﬁ]&uﬂ A=

Endothelin receptor blockade on pulmonary hypertension
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