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The clinical significance of serum cathepsin S levels in sarcoidosis

Etsuro Yamaguchi
Division of Respiratory Medicine and Allergology, Department of Medicine, Aichi Medical University School of Medicine

We have assessed the significance of gene polymorphisms as susceptibility or disease-modifying
factors for a several genes chosen from the results of a transcriptome scan. In the last year’s study, we found
that the roles of gene polymorphisms for cathepsin S (CTSS) was limited. We investigated the significance
of serum levels of CTSS for the diagnosis of sarcoidosis in this year.

The study subjects included 29 healthy volunteers and 52 patients with sarcoidosis. Other disease
controls were 19 patients with idiopathic interstitial pneumonia (IPs) (including UIP, NSIP, and OP), 11
patients with lung cancer, 12 patients with chronic obstructive lung disease, and 22 patients with bronchial
asthma. Serum levels of CTSS were measured using an ELISA kit (Human Cathepsin S Duo Set, R & D
Systems) after diluting sera 300 fold. Serum levels of CTSS in sarcoidosis were significantly increased
compared with those 1n controls or in all other disease control groups. The levels generally did not overlap
between sarcoidosis and other respiratory diseases; however, some patients with IPs or asthma had a high
CTSS level. The sensitivity and specificity of serum CTSS levels for discriminating active sarcoidosis
patients from patients with IPs were 74% and 89% at a CTSS level of 76 ng/ml, respectively, and yielded
the highest accuracy of 0.661. Serum CTSS levels and ACE activities significantly correlated in controls
and patients with all the respiratory diseases studied. Serum ACE activities also had good discriminating
capability of active sarcoidosis patients from patients with IPs with sensitivity, specificity, and the highest
accuracy being 83%, 95%, and 0.785, respectively at ACE activity of 11.8 [U/I 37°C. If we set the cut off
values of CTSS levels and ACE activity at 72.9 ng/ml and 11.8 1U/1 37°C, respectively, as values that exclude
all the controls, sensitivity and specificity for discriminating active sarcoidosis patients from patients with
IPs were 92% and 83%, respectively, thus the sensitivity was increased compared with that caleulated from
a CTSS level alone as a cut off value,

These results indicate that serum ACE activities assure high specificity, whereas serum CTSS levels
increase sensitivity for diagnosing sarcoidosis. Thus, complementary use of both markers might be useful.
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DIEIE (L 79%, i BIEIL73% Tl o 7= (TR,
BASTERE L2 o F— AN L PR ICIER) A
Lipd 2 L 0 A N TTHE R 28 0 A Bk &
ELEWA, CTSSHE Tong/ml T b, i IR/
0.661 L, ZOPROMETT4%. FRIEIEL89%
Tdb- 1= (Figure 2).

7 CTSS #IE & f i ACEF&YEIL, A & i
Fadgw, e LTHERMM %G L7 (Figure
3). Hadf F—ABEFNMNTLIRRTHh -7
(p=-0.34, p<0.05, F—#3). Li=s->Tih
I ACETR#: & MR B A e RIRE 2 R L, iEWhekY

Nz F— A BF BN L TR M g
FaumE LBS, ACETEHENS IUN TR KD
IEFEIE0.785 7 L, RRMEIL83%, $FRIEIE95% T
ol (F— 7R FoTtmHERMLETDE,
B AEA S EERVVEM L LTACE 125 U/
1EL L, CTSS 729 ng/mibh 2<% L, T RZ
e RSB L LiEitE Y L = o F— o RO BHHE
X, MREE92%, FRYLAER3% EAch, R oA
ST (Figure 4). Hbaof F—2 AMFIZBITSH
LT CTSS M IE & FBiE I & o, SEOR

g 1.0
g 0,8
] = The highest accuracy
e (CTSS=76 ng/ml)
0.4+
0.2
ﬂ ﬁ L 1] L T Ll L
0.0 0.2 0.4 0.6 08 1.0
1-Specificity

Figure 2, The ROC curve of serum cathepsin S levels for
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Figure 3.  Correlation between serum cathepsin S levels and serum ACE activities in control, sarcoidosis,
interstitial pneumonia, lung cancer, chronic obstructive pneumonia, and bronchial asthma.
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Radiological and physiological assessment of airway and
parenchymal lesions in patients with sarcoidosis

Tomohiro Handa', Kiminobu Tanizawa', Sonoko Nagai', Toyohiro Hirai', Takeshi Oguma’,

Kizuku Watanabe', Kensaku Aihara', Kazuo Chin’, and Michiaki Mishima'

! Department of Respivatary Medicine, Graduate School of Medicine, Kvoto University, Kyoto, Japan
Central Clinic/ Research Center, Kyoto, Japan

Department aof Respiratory Care and Sleep Cantrol Medicine, Graduate School of Medicine, Kyvoto University

The aim of this study is to investigate whether airway dimensions and lung densities assessed by
computed tomography associate with pulmonary function in patients with sarcoidosis. CT scanning was
performed in forty-three sarcoidosis patients, and lung densitics were measured using in—house sofiware.
Mean and standard deviation of lung density, kurtosis and skewness of lung density histograms were
calculated. Tracheal area and airway wall area / total airway area (WA% ) of the right apical bronchus was also
measured. Pulmonary function tests were performed on the same day.  Increased standard deviation of lung
density and decreased kurtosis and skewness of lung density histograms were all associated with decreased
total lung capacity, vital capacity and diffusion capacity, Increased standard deviation of lung density was
also associated with decreased %FEV, and %PEF. There was a positive correlation between tracheal arca
corrected by body surface area and “%PEF. and negative correlation between WA% and %PEF. Thus, in
sarcoidosis, densitometry is a useful novel method for assessing the severity of pulmonary sarcoidosis, by

quantifying parameters reflecting functional impairment.
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Table 1, QAT

Number of subjects 43

Sex (male/female) 9/34

Age (years) 56.6x15.1
Disease duration (months) 9674
Stage (0/ 1 /I1/I/IV) 17/12/8/472
Number of extrathoracic lesions 1.4=0.9
sACE (1U/L) 152458
Corticosteroids or 19/24

immunosuppressants (+/-)*

WA = wall area. SACE = serum angiotensin-converting enzyme
{Reference range: 8.3 - 21.4 1U/L), Data are expressed as mean
(SD). *Previous or current treatment with oral corticosteroids.
immunosuppressants, or inhaled corticosteroids.

MEFEEB O 2 a7 A 3T — b RIS 34 L 7=
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HOAT o e 5B B AT o0 P A sle L e A i L 7
B3F DY N3 A K= ZAED A 6 ST AT & f
EATo1=, MR 2 A7-F 2 AEMR, (FTEMiE R AT
+ 2 AEWIEERA L 72 (Table 1), CTHEIZER A%
FLT G, TR L, 22 Pronto CT scanner
(Hitachi Medical Corporation, Tokyo, Japan) % AL 7=,
REON, dRECFERARATORILDEEFRL
7o, WHUFEREE O BT 1213 2mm IE O CT M 22 i u o,
B R = 0 g & BRI [E AL £ TTiT -
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i BF AR IE O R 2, MiFFREOE R N T LD
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Lo % MO TRIBRS O L Tirok, K%
PIRE i Bl (Tracheal luminal area :Atr) [ZBEEL' = [i]
BizA Y Camiry 7 PERWTIT272. B
B 00 A0 1 o R oo W i R RE R 2 BRI T o 2
PAIPETT i (Areas of the inner lumen:Ai) & ZUHEEDZ
& (thickness of the bronchial wall:T) 4 #/5 L, &l
7 (diameters of the bronchus:D) & i Wi i filf (airway
wall area :WA Z IR Fito L H (iR LD
=2y (Ai/x) + 2T, WA = Ao - Ai (KB A Em
iAo = a(D/2Y). ZULETHIEEO W5 (The percentage
of airway wall area :WA%) [ WA/Ao x 100 & L Titi

_239_



2008 4 1 UFE AAERRHCE 2 1A S B e iE o

Lo, 77 b e B 2o 00 W e RS 3 (=
WSE, Ai<12mi £ T < Imm OIEF LB L
fz. &iz, RESTAMOERE OB ORTERN
e A7 A4 A, GUHAFDICUNTWSE AT A R,
Eathi8UbREPT—F 777 FEGLATA
AL GEES L, HFREOE TR
I7 I3RS THRELEY. g4 F—VL
~L=600HU, 7 4 > K= 1500HU @ CT i {4 % 2
A O A L TR B L=, 42d 3
#—1 (8mm £ TOFSH, 2L, AV N7 ARE,
s ) oIy 2 RERMICTFROL I ICA=
T—{k L7z igrade 0, [EREAJEBHZEL; grade |, BliGE
D 25% LA FOIER ; grade 2, Wil 26%-50% O &
W ; grade 3, Wi 51-75% D&M, grade 4, Mo
76-100% D&, F Y — L OMiEETOENY 1L
GHtiNE D A o 7 —Z N L TRl L 7= (i A 24).
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Wit L, Chestac-8800 (Chest M.L.. Inc.. Tokyo. Japan)
AW, AR oA PU—1ET 2 U A eEENE
S20@E " ICESHTRITLE, TilfioHRKIz
[XBE A O R A PR B EE I 0 & Bz, SEHART
(=14 Statview software (SAS Institute, Inc., Cary, NC) %
Rtz 2BEHOMBOBIEIZIER T = ONRNT
MR Z Vs, CTAa7—olllEERWTO%
i 1w fiff TP Al L 7=, Densitometry D EHE = &l
RN TR AL LT iEI - XX T RO BT
\ZIZ AT » 7 7 A REW ST 2 Rz, PA0.05 &
M2 FHFEMICAH T L L7

w R

Densitometry DR & B AEDFEAI

of S AE B 0 B BERE & CT 4B O # % Table 2,
Table 3275 L, Densitometry 24201515 = ifkiE
OB % Table 4127 L=, WG MisFEER 438
W eV HEM] (Figure 1A) & OV E APEO8R UL 4 320
A AER (Figure 1B)O CTlif§ & & 2 | 7 F A (Figure
1C) & [ 1zt e o B (R 7%, S8 (Figure
2), BEZWTRH%TLC, %VC, %FVC, %Duwo
LA e AR A BB . TR I O L i ik o
ML RAYTS <, %Duco &AM AR A

Tuble 2. fliBRiERR feRs 1

Number of subjects 43
%V, % 10322
Y%FVC. % 10624
FEVI,L 25409
%FEV1, % 104+28
FEVI/FVC, % 808
%PEF, % 97£19
%FEF25.75, % 74424
Y%TLC, % 111+22
RV/ITLC, % 3445
%Duco, % 8419

Data are expressed as mean £SD.

Table 3. BWED CTAENTRE M

Number of subjects 43
Atr/BSA, mm*/m? 13030
AVBSA*, mm*/m’ 8.62.0
WAY%®, % 59.9+4.5
Mean lung density (HU) -833429
Standard deviation of lung density (HU) 15520
Kurtosis 8.2:23
Skewness 2,704

Alr = tracheal size; Ai = area of the inner lumen of right apical
bronchus; BSA = body surface area; WA% = percentage of the
wall area of right apical bronchus; HU = Hounsfield Unit. Data

are expressed as mean =5D. *Measured in 25 subjects.

ot
FOH O CTHEE L FiREEDEM
(Rmfli THE L2 A WAt (Aw/BSA) & %PEF
DMz EFEWATELEORMABD R (r =
0327, p < 0.05)%%, Aw/BSA = (oo flibeRESEIRIZ 1L
M2 B =, BAEMIC RS X, 186
£1 B M 5GH O W 5 A & FRA X Rufs (Table 3). B
MORE, WA% & %PEFIXROMMERLE(r =
-0.391, p < 0.05).
EY a7 X227 — EHMEEDER
BIEFICTHECT AT — L R B, w5
We2sfl, + 0 A7 Afof, RMESH, SIRES
P Thote. GRER Y =0 RA T —LE
AT T Ch o7 MW 27 3.6); 2 HF
AREF 0.4 (0.9); BI04 (1.1); MIREER 0.5 (2.3).
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Figure 1.
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Table d. SHYFHE LTI & BliHERE o) HINIER B

MLD SD of lung Kurtosis Skewness
density
%VC 0.387* 0.504%% 0485 0431
%FVC 0.364% -).523%** 049]1=* (.433=
%FEV1 NS 572" 0.450%* 0.399%*
FEVUFVC NS NS NS NS
%PEF NS -0.446** 0.328* NS
%TLC 0.441%* -0.485%* 0.495%* 0.443=*
%DLco NS 0,387 0.470%# 0.422¢*

MLD = mean lung density: SD = standard deviation, NS means no significant

correlations between parameters. In parentheses: data after one outlier was excluded from

the analysis, Spearman rank correlation coefficients: *p < 0,05, **p < 0.01, ***p < 0.001

(A: patient 1) (B: patient 2)
(%)
1.0
patient |
08 7] patient 2 =—

0.6

Pixel Frequency

0 T T T T 1

-1000 -800 -600 -400 -200 0 (HU)
Lung density

(©)

Representative CT images and density histograms of patients with normal lung field (patient 1: %FEV) 120%, %4PEF 121%)
and severe lung fibrosis (patient 2: %FEV: 45%, %PEF 79%). (A) A CT image of patient |. No apparent parenchymal lesion is
detectable visually, (B) A CT image of patient 2. Diffuse honeycomb was seen on bilateral lung fields. (C) Density histograms
represented by the percentage of total lung area in patient | (normal line, MLD = -849 HU, 5D of lung densities = 140 HU)
and patient 2 (bold line, MLD = -698 HU, SD of lung densities = 260).),
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(A) r=0485

p <00l

Kurtosis

(C) @a
r=0450
200 7 p=0.01

Kurtosis

(B) r=0491

p=0.01

Kurtosis
L r=0470
140 7 p=0.01
o
O12|:r' o &
a
Slm' a %P o
Q e
& 807 od o
-
o
=]
20 T T T T T T 1

o 2 4 6 B 10 12 14
Kurtosis

Figure 2. Correlation between kurtoss of lung density histogram and pulmonary function indices (n=43), Kurtosis is
negatively correlated with %VC (r= 0485, p< 0.01), %FEV: {r= 0.450, p<0.01), %PEF (r = 0.328, p < 0.05), and

% Do (r= 0470, p < 0.01),

3B — D AT —OEERO—-BERIL AT
hol= (x=08510 1.0).

REE 2 TR T — L %PEFITIZTE L VBT A 3R
W ERIEA (r=-0.305, p< 0.05), FA Z— DR
7T — IR OMIC I E AR o,
FEO CTHEE E densitometry DIEHEA IR L TH
WEEICRITTE

HUZE CARAT 0 RS (2 BE 5 & | %PEF 4 fif IR 2 3,
At/BSA & MBFRE ORE{FE A M ER L L TR
T T A KEYR AT AT 272, Au/BSA O ()
6= %0.19) & BliEF % FE O IR A= o KM E, L
A LISL L T%PEF O F L Bl L /= (R 3 0.19,
p < 0.05).

EE-ER

BRI L - T, Hibmg B AEF TR
BIEOFEFEAEORM E, MYSREOLE X 7T A
ORLEE, BEOE Pt b AR, Wi, bk
[iEm Ml & i AR X, — ), RFER

WO rsarTnAar— 2Rl LE Of FHEA R
Hiphotz, DA oOMy LGB LA DR
Ll E—2 7o—{E Floisr LTS - LS
e X /.

EE S B E & IREE OB T O & e L
TEHh-T WEMEMERTIIRES ER LTS
WG ( A VAT AR L) LAKT LT 2 Bk (i
M AMBIEL TV A Z LA 0, F o= )M
RN ZEORAENE R A0 & S LIS < vaffiedk
HddY, ZoREEEL, B#ETHHIFRED e
AN FRPERH LA, BTN
L. Zh6ORES Mgz 350 COMiTE ikehk
e L BT 5 2 EA@E LTV DY, RKifED
FEAE, oA F— A THRBROBMIED Bh
HWAURERNS, AT, I OO F o (5 7 it
BRAE LMoot L LTHBE S h . Bt
fifi %8 sh HAEWI D & 2 k& T LML, Figure 1C[Z°
P59 ISR, (KRS LICHATEY, &
L LCHiF e o RED i & 2o > T D,
MEY2TALAT—(IE—2 7 o— LIl 4
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Motz ZIUIEEM" ERESHRTH-
fof’, EORIEE L TIEARE T oF S0E 5 (o defil
0, WiPH0-14) TIZEEE (P2, W 0-18) & ki
LTk oRESEh- - LA S LT%
Fenash ESaTLAaT—ETH, BEOK
A0 1125% O HM T L KR X v/, L
BEOBETCHTHAMOETICLTRED A
aF— kBG5S, Densitometory ik, =@
KA D TR R OMBFIEEOMETH S,
Densitometry 7)1 v RO IEEE A T S R
TERGVA, FiEEEE L CTR, MEED R4
W% S H R S AL,

MR PER & (23T, TR AL o B AR HT 25 &
FaThAaT —LHE L THAMERMNY Z L
=2, densitometry DHFER A I EERE, PRV IHIEER =2 77—,
S v, (REEREQOL, MEhEE ) Sk 4
FelR B A ek ) S ATV .
O, densitometry DHFEEA b OB A TR H R
feuiiiAe b2 S TEMEA mE L T A, koA
F— AHEFZ 31T D densitometry DHFEED B R
ML T®% Loz T, HhsEisE
ThbH.

SUHOCTIHMEICM LT, KB mMomeR
WA% O 8 173 %PEF O 2> = FH 8 L 7=, %PEF L
U< 7D densitometry ORI & & fHET A4 i, 72
T & T I o B (RS 7 & e R\ VP AR 12
(Table 4). ZO#SHBIzI--S %, G dofl & IF e L
o EEFhERSMNL L TE— 2 7 o —|C iR
FHDE IDCONTORMEIToT. TOKE,
WhofEbsr L TE—2 7o —[CERLE.

Atr/BSA and Ai/BSA ORICIZHERIEDHE (r
=0.714, p<0.001) 25V, WA% & AI/BSA [Zi1H
OHBEZES BT (r=-0773, p < 0.001). Zh
HOPMEFE G, SEmADEL L T SIERTIT
LB ONEEGRH LM LTE Y, M5O
BEELTHD LR TX 5. ENFIcBVT, E—
y7a—XE6Eox B8, Mr0URICKES
Hf-HTERAVWIETAEE VLS. LT,
AR RIS %HEOEEL E—7 Zu—0#
Mo F— A2 O LOTEHZ2 VO AHEM:
LEETERL. WTFhICL T, &RICE- T,
oA F— RAEH TG PINEm O M L i

Had Pt ASEMICIS T D EE, MV EOMIR, IS

BE e D EEORIMAMSE L TE—2 7o —{C
METsZLmaEhi, ol F— REHIC
#UVT, Densitometry OFSER LMBEL L L T
D, Faf e AORBFHREZE O B E & 5Pl
HERREL L 6N,
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WA F—2 ABRRE (MHE)DEHRETIE RN LORT o4 FRIRGHAAHEE STy
A, WIRAES T AHBEF R VL v, WART oA FARREERAL 2 ST ARLLRS
TUOEHIETH S, BIEE TWABGEO L TOHEBOBREG T LR, SEYHEICHT S 74
FH o/ 2 (FP)W ASEE O PR AR L7s. Boa 122003 #ELARR IS B4 5232 L iRl o ilie 28
AT A AR E 28 (B4 N9 N, EMI29-T05% ) A b L L FPSO0 pg/ H DM N Atk L
FLEEAEL, WafhL o b A o mife, PRULESHERTEA 3 ~6 » H CTHE LAFM L. BRAERITEH
Mg ~oass, ML b7 i i e MR AN 2 4 O FER TIE L, PRk EERE B A (I it
10% A oA i & Lic, TORE, HIEMERLHE11/26(42%), KL b5 el
6/29(21%), MELHEREL#321(17%) Th - 1. BEO@ETIE, BERIZEWTFPER G
10 A 5 1 8 AIZdZi4 38 % (Baughman £ 2002), MasEEL 2 b7 Wity T 69% ORh LA
WA (Alberts 5 1995) e XV LMETHA N T HERTHEELRD SR TR, L
LBEOATRA FamlET 2Eflicbi 20EEARRE LT, ARFROLEVWEAAT O
A4 FIsfiahTh 5 gtk m S,

Efficacy of inhaled fluticasone propionate
for active pulmonary sarcoidosis

We sometimes encounter patients with active pulmonary sarcoidosis who hesitate to take oral
corticosteroid because of its adverse effects such as moon face and osteoporosis. Inhaled corticosteroid
therapy is not recommended in the guidelines of sarcoidosis treatment, but results of efficacy of the treatment
are equivocal in previous reports. We conducted a prospective non-comparative study on the efficacy of
monotherapy of inhaled corticosteroid fluticasone propionate (FP). Twenty patients with active pulmonary
sarcoidosis (male/female: 6/14, age: 31-68) were enrolled, and FP 800 pg/day was administered to all of
them at least 3 months. Their respiratory symptoms, chest radiographic findings. and respiratory function
test results (%VC) were evaluated before and after of the period of administration. As a result, 11 of 26
cases, it was 42%, showed an improvement in their respiratory symptoms. As for pulmonary function, 3 of
21 cases, it is 17 %, showed improvement. As for radiographic findings, 6 of 29 cases, it was 21% of them,
showed improvement. In the prior studies, higher improvement was shown, such as 80% improvement
in their respiratory symptom (Baughman et al 2002), and 47% improvement in their chest radiographic
findings (Alberts et al, 1995). Though the improvement rates in our study are lower than those in prior
studies, inhaled corticosteroid therapy is one of the available choice, especially for the patients who hesitate

to take oral corticosteroid.
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Ut AR AR X 2% (DPB) DR IR tE iUk ohizix, Rediso—=2 7 LI2HHL
F o BME TR YW ShOMETFPFEELTWSS, —hbolfaoe F&GE BT
DOEBNZSDWTIERHO G Z. B bSO L2 T AF Bl s -0 38L& RT /real
time PCR TR L7 & 24, mRNABB AW 20z L0 EEENWS Z L ibihaiz,
ik oM EA 2R L 0 B RCHMEFORH Y — RO BB ERS D, SEELIC
Rt g8 B A L i,

Expression of candidate genes in the susceptibility region
of diffuse panbronchiolitis

Minako Hijikata', Ikumi Matsushita', Hideyuki Ito’, Takatomo Morita’, Jun Ohashi’, Katsushi Tokunaga',
Sakae Homma', Yoshio Taguchi’. Arata Azuma', Shoji Kudoh', and Naoto Keicho'

'Department of Respiratory D R b . International Medical Center of Japan
Department of Thoracic Surgery. International Medical Center of Japan
“Department of Human Genetics, Graduate School of Medicine, University of Tokyo
"Department of Respiratory Diseases. Toho University School of Medicine
Depariment of Respivatory Medicine, Tenrt Hospiral
‘Fourth Department of Internal Medicine, Nippon Medical School
Fukujuft Hospital

Diffuse panbronchiolitis (DPB) is a complex genetic disease affecting East Asians and 1s strongly
associated with the class | human leukocyte antigens (HLA) -B54 in Japan and HLA-A1l in Korca. We
recently showed that an HLA-associated major susceptibility gene for DPB is probably located within the
200kb in the class I region 300 kb telomeric of the HLA-B locus on the chromosome 6p21.3. We cloned
two novel mucin-like genes G2 and G4 in the candidate region. We investigated the expression of G4
mRNA in human bronchial epithelial cells and found that G4 mRNA expression was upregulated by some
inflammatory stimuli.
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