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The Relationship of Serum Angiotensin Converting Enzyme(ACE),
Angiotensin 1I and Clinical Markers in the Idiopathic Interstitial Pneumonia

Sun Young Kyung, M.D., Hye Sook Hahn, M.D., Suk Ho Song, M.D.,
Jun Kyu Hwang, M.D., Young-Hee Lim, M.D., Chang Hyeok An, M.D.,
Gye Young Park, M.D., Jung Woong Park, M.D., Seong Hwan Jeong, M.D.,
Seung Yeon Ha, M.D.', Jae Woong Lee, M.D.}

Division of Pulmonary Medicine, Department of International Medicine, Pathology, Thoracic surgery,
Gachon Medical School Gil Medical Center, Incheon, Korea

Background ; There have been several studies showing that angiotensin II and the angiotensin converting en-
zyme (ACE) contribute to the activation of fibroblast including the pulmonary fibrosis, and apoptosis of the
alveolar epithelium in idiopathic intersititial pneumonia. This study was performed to identify the relationship
between the serum angiotensin 11, ACE and the pulmonary function test (PFT), the dyspnea score, and the
cell fraction of the bronchoalveolar lavage fluid (BALF).

Methods : Twenty three patients with idiopathic interstitial pneumonia from March, 1999 to October, 2001 at
Gachon medical school were enrolled in this study. They were divided into IPF(UIP) (16) and NSIP (7)
groups. Twelve of the idiopathic inferstitial pneumonia patients (UIP © 5, NSIP : 7) were diagnosed by an open
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lung biopsy, 11 of IPF patients were diagnosed by the American Thoracic Society (ATS) diagnostic criteria.

The PF'T \(alues, dyspnea score, serum ACE and angiotensin II were measured, and a bronchoscopy was per-

formed to obtain the BALF'.

Results : Of all the patients, 7 were in the normal range and 14 showed an increase in the serum level of
angiotensin II. In terms of the serum ACE level, 14 patients had an increased level. The DLCO% of the

-angiotensin II increased group was significantly lower than the not-increased group (p=0.021). Other factors

did not correlate with the serum ACE or the angiotensin 1I increased group and not-increased group.

Conclusions : These results suggest that an increased angiotensin II serum level may be associated with in-

crease in the of alveolar capillary block in the progression of pulmonary fibrosis in idiopathic interstitial pneu-

monia. (Tuberculosis and Respiratory Diseases 2002, 52 : 506-518)

Key words : Idiopathic interstitial pneumonia, A ngiotensin converting enzyme, Angiotensin II, Fibrosis
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Table 1. Demographic data and clinical charac-
teristics at inclusion into study

Number of patients 23
Gender Male/Female 11/22
Age, Yr 53+10
ACE increased/not-increased 14/9
AT II increased/not-increased 14/9
IPF (UIP)/NSIP 16(5)/7
diagnosis ; ATS/Biopsy 11/12

36+20

ACE  angiotensin converting enzyme AT II :
angiotensin II

[PF : idiopathic pulmonary fibrosis UIP :@ usual
interstitial pneumonia

NSIP : nonspecific interstitial pneumonia

ATS : diagnosed by american thoracic society di-
agnostic criteria of IPF

Biopsy . diagnosed by open lung biopsy

Values given as No. unless otherwise indicated.

Smoking history, Pack year

r\l

tol e wW-3EYAA (Mann-Whitney test)
ol galdtt. Pgrol 0.05T9e] A& ot A
2 sl

o

2 AT 3 By A HE A
uaual interstitial pneumonia (UIP) 7} £33 idio-
pathic pulmonary fibrosis (IPF) 3x}7} 16985
nonspecific interstitial pneumonia (NSIP) 47}
7ejen, A 9 A9 9t 119, At 12
ol 2 Fyu] el foldt xol= gldar, WA Bt
v 53+104 (M9 36-714 ) Hom FAHe
35 +20 7hdoliti(Table 1). IPF #xz}e] angio-
tensin converting enzyme (ACE) $X= 315+
18.4 U/Lola, NSIP #xo] ACE A& 275+
198 U/L2 5 27t A fode gisint.
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Table 2. Demographic data and clinical characteristics between increased and not-increased
group of ACE

ACE not-increased ACE increased p-value

Mean+SD, U/L 128+456 440+12.0
Number 9 14
Male/Female 5/4 6/8
Age Yr : 59+ 10 58 +10 0.7
IPF(UIP)/NSIP 6(3)/3 10(2)/4
Diagnosis ; ATS/biopsy 3/6 8/6
Smoking, Pack year 35+24 14+18 0.09
Underlying diseases

DM 1

Pulmonary tuberculosis 1

SD ; standard deviation ACE ; angiotensin converting enzyme

IPF : idiopathic pulmonary fibrosis UIP  usual interstitial pneumonia
NSIP : nonspecific interstitial pneumonia

ATS : diagnosed by american thoracic society diagnostic criteria of IPF
Biopsy . diagnosed by open lung biopsy

Values given as No. unless otherwise indicated.

Table 3. Demographic data and clinical characteristics between increased and not-increased
groupof AT 11

AT II not-increased AT 1I increased p-value

Mean+SD, pg/ml 224497 240.9+184.0
Number 9 14
Male/Female 4/5 7/7
Age Yr 6010 58 +10 0.67
IPF(UIP)/NSIP 7(2)/2 9(3)/5
Diagnosis ; ATS/biopsy 5/4 6/8
Smoking, Pack year ' 33124 14+18 0.1
Underlying diseases

DM 1

Pulmonary tuberculosis 1

SD ; standard deviation AT II ; angiotensin II

IPF ! idiopathic pulmonary fibrosis UIP : usual interstitial pneumonia
NSIP : nonspecific interstitial pneumonia

ATS | diagnosed by american thoracic society diagnostic criteria of IPF
Biopsy : diagnosed by open lung biopsy

Values given as No. unless otherwise indicated.
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20 -~
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P=0.021

%FVC

DLCO%

Oangiotensin Il not—increased

B angiotensin Il increased

Fig. 1. PFT in Angiotensin II increased and not-increased groups.

Angiotensin 119 7%, IPF = 183.4+206.1
pg/mle}al, NSIP #xh= 91.6 £63.5 pg/ml=Z, ©
T 94 E7:HfflrZq frejAdol gisloh. 2b & 7te] 5%
S AHRHE ACE v)E7k-S 99(128+4.6 U/
L), Z7K& 149(44.0+12.0 U/L)93, antio-
tensin II B|Z7FEE 9o (22.4+9.7 pg/ml), &7}
2 149 (240.9 +£184.0 pg/ml) YT Table 2). &
239 Zo| A4 11<]7} ACE$} angiotensin 11 7} E-A]
od F7tEel v 428& Btk ACE ¥Z7kte
[PF 27} 6], NSIP 3247} 3¢9, Z7kte
IPF #x}7} 1049, NSIP $47} 44992, angio-
tensin 11 W|Z7t& IPF 327} 74, NSIP 3}
7} 24942, £/} [PF 3217} 9o, NSIP #hx}
7} 5 tH(Table 3). Yin)s= ACE H|Z7lte
b4, ZT7K& 6 80|31, angiotensin II ®]Z7}
T 405, FURAE 7T .72 ACET % angio-
tensin 113 X5 7Rt v} S7kE 7l #2938 &)
ole §1YaL, B 03_ a2 ACE ¥Z7hte 59+10
A, 7k 58 + 104191, angiotensin II H]Z7}
T 60t10xﬂ, -0—7}%: 58 L1042 AA| F 7t

01

T

of 5 fole xe]7} gidlt}. F98& ACE H%
7hio] 35+£25 31, Skl 6
angiotensin II W]ZE7hto] 33+24 7
14+18 ZAdeldrt. 714 2oz ACE
angiotensin 11 &7}l D= $x}7F 22 184 91
1L, ACE ®v|Z7k3 angiotensin 1T W7k
84 AE 8T 28 UAT

2. Hvis
A

ZAI=} 88 ACE Y angiotensin 11 2t2|

H@gFE4712 24 $YFVCE ACE B]ZE7hEo]
67.2+18.2%, Z7}0] 70.3+21.2% =2 T & 11
93t zlole U HP=0.72). Angiotensin 1II
H|Z72 A BFVCE 67.3+18.6%, Z7hrllAl
67.6 £221% 2 GA] F 2 2ol 9§ zfel7t gl
3(p=0.97). DLCO% = ACE H|Z7}o] 652+
22.9%, Z7ko] 55.9+20.6% 07 T 7t o
gl 2ol 7} g9l (p=0.32). angiotensin II H]=
7}o] 64.0£19.8%, Z7lde] 51.6+187T% = &
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Fig. 2. PFT in ACE increased and not-increased groups.
ACE ; angiotensin converting enzyme

100 r
90
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50
40
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Macrophages’ Lymphocytes%  Neutrophils %

Fig. 3. BALF cell differential count in Angiotensin II not-increased and increased groups
BALF ; bronchoalveolar lavage fluid

— 512 —




— The relationship of serum angiotensin converting enzyme —

100 ¢
QD
Q -
0 - ] :
0 | ACE not=increased
‘\ .
0 | B ACE increased
40
P -
2
10
0~ ~ —
| macrophages% lymphocytes% neutrophils%
Fig. 4. BALF cell differential count in ACE not-increased and increased groups.
BALF | bronchoalveolar lavage fluid
ACE | angiotensin converting enzyme
Aoz {23 5o xpolE Bt p=0.021) 3,4).
(Fig. 1, 2).

4, sEE Mx Kot €3 ACE WU angiotensin
3. JIERIBZM =Y HE 28] HAl2l Y ACE U 112ke] 2|
angiotensin 11 22| |
&R AL 25 ACE H|Zrkto] 36+0.7,

7zke) BAA ANBAYAA A4S Fa 71 BA ACE 37hro] 3.7+082 & w4l Fo@ Aol
ZAHE Al AE BE AAE Algsid 9993 (p=0.60), angiotensin II ®)Z7kr& 3.7
ACE ®Zvhe] dHME 60.3+332%, HEF +0.5, F7Fre 381082 A ¥ P2 Fodt

266+21.6%, 32T 103+109%°)4x, ACE zpo)7F 9191t p=0.69) (Fig. 5, 6).
Z7)aol AN 446 £27.5%, BET 20.1+19.1

%, BET 123+114%019en, T 27k f9 o #

g Aol gisitip=0.29/0.51/0.72). Angioten-

sin II BIZ72S dAAE 59.7+24.3%, U= Q1A A7l o gl o]le] &Ado] TR F
225+244%, BFF 100+67%%3, angio- old) th3sk remodeling 3 FollA Afsirt B s
tensin I Z7HES diAHE 41.6+21.2%, @2+ w wzied el A7) Sake 2 F gl @
265+21.1%, 327 13.1£122% = 9A F 27t Afrslzt Fad A7l 28 o), Adgss, 1A
o f-eldt zlolE YITHP=0.22/0.72/0.58) (Fig. %, A7A AE, 4RSSl EAEHY,
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[Jangiotensin [l not-increased'

‘ g angiotensin |l increased 1

dyspnea score

Fig. 5. Dyspnea score in Angiotensin II in-
creased and not-increased groups.

[ ACE not-increased
B ACE increased

dyspnea score

Fig. 8. Dyspnea score in ACE increased and not
-increased groups.
ACE; angiotensin converting enzyme

LAl ABH FFE w5 Qe

Interleukin (IL)-1, IL-6, tumor necrosis fac-
tor-alpha (TNF-a)¢} 722 proinflammatory
cytokineEo] A-f3te] Ao F93 9L jn
A don, o159 Z o3 fibrogenic
cytokine 2 B 483 transforming growth factor-
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- 514 —



- The relationship of serum angiotensin converting enzyme -

dS & 7 ke 7hedE AAEE 2 Mar-
shall ¥-& fetal fibroblast cell line3}t A<l # A&
35 gAte] AAREAELE o83 in vitro Aol
A} angiotensin I 7} o] & A|E59] DNA AL =
W71 Z2AE SR8 fibrogenic cytokinedl
TGF-ge] Aake S7M17IM, o]fl aste fibro-
blast9] angiotensin-1 {AT-1) receptorS 3}
dofdtks Zlg Byl # Afskse W
angiotensin 117} 5838 og8 8 = 98-8 Hl

AT,

AAPES B 714 dEelA] 7)&e] 4852
SAEdA 848 AR 299 ¥4 ACEES 34

glo] o2} 7hA] G AR 2 718N E Al F e
Aol AIX g vluega, T3 ¥H angio-
tensin 11 %= &4 3] 471¢] ole] 2| &3} v 5zsled
2234, 45539 vz 534 714 dgd
A= 83 ACE TR &} AAA A E Aol & A
Aol gl dasiglont, E% angiotensin 11 4
A= Wrls AA & #3845 (diffusion capacity)
I fof 3 AV UL BT 5 01‘21‘:} 23
angiotensin 118 2|7} v Ar ¢ & Akdew] ﬁl&}
EollA ARl SxEd] vls] folsiAl # Eatsol
Aase] e 27E Ho F9a, 534 Ada3
T Bxjet vRoly AAuE B ? Aboldfl &= 2] &t
o] & Holx &olA angiotensin 117} &4 2 3a}
AL AT Eoke 2Rkl Bubg 7k A 8
Apaell A HEated WAEE Ax-EAEH Aol
A x2HE WA dx-EAgd A
(alveolar-capillary block) S do7ied o3 o

& ¢4 YRS HFY 5 AU

gl &AM angiotensin 117} 27F990) 8}
Hefe Al Aoz o QA o Eo} mA|det Alole] 7t
dzAd) ofd ol ARE Falo] A4S sh=ik
¢} angiotensin 11 8] 383 W8 x2o] Uhal $9
A7 Aalel Al U& fibroblastic focit)e] 248124

QI ohjm zhofjA] ABAakEl angiotensinogen©]

3‘,

d malEe] Wl AzolA] ACES lale] e
ol HEF=AF B ATAAE ¢ 4 gifleh

Boodpo| A A3l 71 BA | M HE A A E B8
At Al B angiotensin 117} H|AAR 02 A

g ol Aol vlsiA o el e] BEe st
ZAge HoluA g} 5o Hge Svlst
Age By o), BAHoR folg Aol LA
o] Axgel =259 angiotensin 11¢] &
mol WrE Al e WA 2= glo] 9 A

[N I EAL A
[e]
4 A8E
A

)

e

4ol 4 angiotensin 117} & &
Hrle AR 88l pAo ke AlRw
Az g HEAN A8F Holehs FEe

2o e g rlr VRT

)
)

i

&
,‘
e

=)

2,
:il"'.
>4
o
L
s
e
)
=
&,
&)
Lonal
D
=
2,
s}
—
|
N
s
oN,
R
H\I
[
o
S
=

A ek g T’AO

ol B MR Al 5

1-‘11
=
~
—
L.y
2

S,

7]

ol
N

o o
ki
2
H1

FVCE freldt Aolrt gl sgawe]
2ol & Kol ehgror cint AEtbswt foah A}

—

121N

ol& Bl o]z HollA] HXEe} HAIEH Alo]e] 7t
¥o F% angiotensin II 7}
Ag-ste] AREAEE FAA7IAL o] g Foll A
BA A TGF-B59 &Hl7} éﬂHL Fogo 5]
A Aol o] A%
WA A7 de) A4 plasminogen activator in-
hibitor 1 (PAI-1)e]t} 2 (PAI-2) Heo] Bgo]
5] So] HE A9 AZAE Hjsz3 Hado] dofd
Ae® f5E 4 don’, Wang 59 A-polAle}
o] angiotensin 117} H3 4] A9} type I
receptor& F3lo] AEAMEE frlmste] HAX )
Al 2] v 3l A Ago] doftat®, HZfe

EABR= A2 AlEe] v]go] s sl
A EAA T2 YilEle Fepldsase] wdol
ZFolga, tial FA% ’&?T"rl?.*ﬂ‘ of Al ot FHlE=
Fepies) aaet Bl oA Ea Alele] o] A
AAA] FAE-2AEH Alo]d] “°§}7} g 3o
2 Algd

oA angiotensin 17} Z7}s}

— 515 —



- 8. Y. Kyung, et al —

¥F FM YT a nglotensm e og3ke 4y
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