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B 0:BERERBREEZRWIRES DM IgA (se-
cretory IgA, sIgA) DBIFEEERETTL, ¢ DOERKEE
DS DIRET.

SR EFE WMRIE, BENREE 4264208, 3%
ML XERCLERBLAILE F7147 18
131308, ~IRRE6HI6IRTH S, REXIERE 18
BI1ISAR TR sIgAE%EA, B, ®wH3MEAIEL, A
ERFEIC & 2IRE sIgA ENEENZ DL THRET Lz, £
1z, BEAS LV CLER#TIIEAETOHOLE LT
1. IRRP slgA DEIEII N2 —1EIZEC TRR%:
FETE, IV —EBR#K% 0.5 M NaCl, 0.5% Tween
20 3550 0.05 M 1) > BRIZE1E &R (pH 7.2)200 p1 R IZiRIF
L CRi®%ABH L, ELISA (enzyme-linked immuno-
sorbent assay)%&IZ & V) iRiEH sIgA ZBIFE L 1=,

R R&RDsIgA AL, EENIEEE 1249.011025.0

(PHME+IEERE) ug/ml, > 52 L XERE
B1057.4+1583.3 ug/ml, K5 A 7 A £#197.8+91.3
ug/ml, ~NIVRZBET59.7+467.8 ug/ml THY), @%
SR E A I I LU XERABELUANIRIEED
FICEEEISLh 1. EEWNBELFZ1T7M1EBED
BIZIEEEE,H-7-(p<0.0001). EEXTEHEHTIL
g, B, RCRATsIgA EIZRICERT 2ERAHLH -
1. EABRTOLBETIIMERICAEEEII R, -1,
O RRDsIgA EREISRRICRIELAEL 2K
BCEENL, RBROKBEARETT D - ONEEFRREE L
LTERATHS. (HEESEE 110 © 276—281, 2006)
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Clinical Evaluation of a Measurement Method for Secretory IgA in Tears
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Abstract

Purpose : To evaluate the efficacy of measure-
ment of secretory IgA (sIgA) in tears with tear
sampling methods using filter paper, and to review
sIgA measurement method for clinical application.

Subjects and methods : Subjects were divided
into the following 4 groups : a healthy control
group, 29 eyes of 29 subjects ; a contact lens group,
15 eyes of 15 subjects ; a dry eye group, 13 eyes of 13
subjects ; and a herpes group, 6 eyes of 6 subjects. In
all subjects the sIgA value in tears was measured. In
addition, in eighteen eyes of 18 healthy control
individuals, the tear sIgA value was measured three
times, morning, noon, and night in one day, and the
variation of tear sIgA value was checked. The tears
were sampled by the Schirmer 1 method. Schirmer
papers were eluted in 200 «1 of 0.5 M NaCl and 0.5%
Tween 20 in 0.05 M phosphate-buffered solution
(pH 7.2). Tear sIgA value was measured by ELISA
(enzyme-linked immunosorbent assay).

Results : Tear sIgA value was 1249.0+1025.0 ug/

ml in the healthy control group ; 1057.4+1583.3 g
/ml in the contact len groups ; 197.8+91.3 xg/ml in
the dry eye group ; and 759.7+467.8 xg/ml in the
herpes group. There was no significant difference
between the healthy control group and the contact
lens group, or the control group and the herpes
group. There was a significantly (p<0.0001) low
value in the dry eye group in comparison with the
healthy control group. In the 18 healthy control
individuals, there was a tendency for the tear sIgA
value collected at noon to be higher.

Conclusion : Measurment of the changes in tear
sIgA values caused by inflammation of the lacrimal
gland is useful as a clinical test of lacrimal gland
function. Nippon Ganka Gakkai Zasshi(J Jpn Oph-
thalmol Soc 110 : 276—281, 2006)

Key words : Contact lens, Dry eye, Herpes, Secre-
tory IgA
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IgA Hifkicix, IMyEE L Mo 2 FEEES AR S 5.
S3WAED TgA (secretory IgA, slgA)ix, FEEAHERC BT
DRI R AT I < S h, RTIEECERERRK
iz EFnTw 5, slgh O#EEI1E, J#8Goining cha-
NIk THEEL2EMEKE > IgA I, M
X o TEEL & N5 73RS (secretory component, SC)
PREE LTz (IgA),-J-SC twofEER2 L Tw3, sighA
MBS 2 2 REE(TE B E A S 2 v = — TR
M, ANV 2R HITURER 72 £ OBRE % &350
s, HFEsIgA X, FEEHHEBHE cCoRE a7y »
DEETHD EHEZOENTVDY,

I E T, W sIgA FIEIC B T 2 RO ERI T
ELTE, ¥4 7arXy MNEPIY T X BMEELEYD,
PR, A F Ve o—RAEE R ERFERS L TY
%, %7z, slgA OHIE SR E L TIE, Pisecretory com-
ponent Hifk & §1 IgA Hifk & 2 i A G b7z ELISA (en-
zyme-linked immunosorbent assay) % T O HIE »S T4k
Th2, FHET slgA HIE O RIE, BERAET S
7 bV REREY, 7 NE—HEEREED, A
WRABEY 75 A NVAFEREITHD, V¥
7 M AR R IEIRRAE R T slgA X # T 5 2
EREFESNTwS, L, BERICET 2 slgA oHl
EHEEIHEL T, A—FEToBBTEIC Vil '
WOEISTHEC & > CTIRERERIRFEE BN HIEREZD
FRE RV /{EHEEE2EATY 24, 8L UELISA
TOHIE I % secretory component #3859 2R T
DOHETHY, BEfEsIgA 2HIET 52 HETITbhTw
BOEBNINETOMELRTHI EFEZoNS, Lz
235 T, RET sIgA [ #REHFRBRE LA T 2
7221, RIERICH BB L OHIE i 2 f— L T
BT T 2B HLEFEZHNE,

Il
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SEF2 1L, R ORI T b 2 WK TR
L, bislgA$itkz R wiz9 > KA v F ELISA ¥ &
DR T slgA ZEEHIE T 2 HEERE Lz, S5
KiEzAWT, BERAB X VRRERESNCB T 3R
Wi slgA [EDZEHNC OV THRES L 7.

I oxf &R &5k

1. WRE &L CREREGE

A HARFEFRMEEESOAR L HE TIT-
7o, R sIgA EDOHEIE %17 o 7 W RO KRG+ % 1
iR Uz, W, @ESEEE 442G 4201, 2> 27 b
VR (CL)ZEMAEEISHIISIR, 54748134013
R, ~_2AFE6HI6IRTH 2., EFEEL, RER
PROFTCLERBEO L WEEERA L L, CLEH
1%, REBEZEHL Tuzw CLERFOEERA L L
Tz, BEESREES & O CL 2R CORMEERICKS T 5
SRIBIERE L7223, Wite b MROEE 21TwiAAA
RO 21To72. P74 7 A B L ANVRAFEDE
BIIE, HAKZEEZEBIBIERDE T AmbEoE EInH
HFORERIT, AREICHLTA > 7+ —LFarer b
ODESNIER E LT, FI74 7 A BEONRIZFEAME
Y — 27V EBERE LG 11 BB X ORAE B e R
(Graft versus host disease, GVHD)2 #5] 2 iR, %7z,
NIV AT E R AL Z 2 B 2 BRB & VSRR
FREANVRZAABIARTH 5. XTRIR IS AR B R
RBd L IIHROSECITEFRE L7z,

RIEERAZ, Schirmer 13EI2fE-> T, Schirmer R
#% (Schirmer tear production measuring strips®, W]
) = W CRIR 2 B L 72, IRIRERINER @ Schi-
rmer FREAKIX, HIE £ T—200CTHRFEL 2.

2, Rk slgA DBRIERE

1) TERERRRE DR
Schirmer FAERHK % W 72 FRRERIGEC L 0, R

T 1 WREH
" i (S + e .
R T R 42 5] 42 R 33.4+11.6 18 : 24
CL &R 15 1 15 iR 32.0£10.1 4:11
HCL 4R
SCL 4R
FDSCL 5HR
DSCL 2 iR
K4 718 13 1 13 R 62.94+11.4 1:12
g Sjogren 11 IR
GVHD 2 HR
NIVRAFE 6 #1 6 iR 60.7+15.3 5:1
BRI~ A 2 IR
FER ANV RA 4R

HCL: »N—Favy 7 v X, SCL: V7 ary¥ 7 X, FDSCL
CHERERHEY 7 vay ¥y 7 b X, DSCL: T4 AR—=YF Ty 7 hav

&7 bv X, GVHD : B H15 55
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SIgAEZHIE T 22 hH7z D, WHKF D slgA BIEAE
B I OBEHZIZOWTREFL 7.

BEAILIZ, BESREOT» S, RERSWED 10
mm M Th 2600 & FfEAic 11 2 L7, R
ERE 2 D Schirmer FRBRAK % ST EE, 0~5 mm 543,
5~10 mm #53 D 3 DD/ 2D L T, &2 DERS
WZOWTsIgAfEZHIE L, 3o TIRENICEESD
B ELES 2 75 b % Tukey-Kramer 32 % B W CHiE!
FHNCHE Uz, F72, sl T, SRR 10
w1 % Schirmer FRBERAK 12 E S & T, 24 KR, —20°C
THREL 2. Z D%, Schirmer SEAK = fEE L, Joig
B2 Yl U CLUT IR 3 SO KR 200 1l T 4~
8C, —HRERHE L T H L7z, AL sIgA BRI,
fEElE b secretory IgA (ICN Pharmaceuticals #1:, USA)
52ng/ml TH Y, WHWIZ, 0.5M NaCl, 0.5% Tween
20 BH0.05 MV > EE#EEWE (phosphate buffered solu-
tion, PBS, pH7.2), 0.01 M V) >[E&#&fE¥ (phosphate
buffered solution, PBS, pH 7.2), 0.9% NaCl &k
Th b, REEHER THH LB ¥, Schirmer 58
Bl lmm 2R L pl 2N TE 2 L H SN S 72
W, 0EFFIRE R D Lo, HEHERZ2REHET
40 fERRU - e Bl L Lz, 2o O
WB L IR O slgA % ik 3 % HiE THIE
L, W= A K sIgA H) + (BEHET RUK sIgA {#E)
x100(%) & LTEHL 7.

2) EEREMARIC B 2 sIgA HilE fik

X SGUE Bl > & IR IR BREN % 12 ¥ BRAR 7 L 7z Schirmer
HEML 2 EHE L, 0.5M NaCl, 0.5% Tween 20 %0
0.0 M PBS(pH 7.2), 200 pl 1227, 4~8CT—Ht
BE LGB L, Rk e Uiz, RIEE X Schirmer
HEBEMOBEBY ZFAHALTC Imm% 1yl & LTHE
L, WHERE % 40 AR & L7z, R sIgA i3,
ELISA 3k K D #lE L7z, SEER L 72 ELISA #13,
BEEROCHE> T~ A 7 a7 v — b (EIA/RIA Stripwell™
Plate 1 X8 Well, Flat Bottom, high bridging, type I,
Corning, USA) I2#it b secretory IgA ¥ ¥ ICN
Pharmaceuticals £, USA) % 125.5 ug/ml 12 & E 3
LT, 20 100ml 2% 7 = Vi3 L CEMEEL 72,
BRI L 72 7 = VICRBRAR 2 40 L, iR T 60 43 H
RIGSE, &1, vt F vy —PIERbIE b sec-
retory IgA ¥ ¥$i4& (ICN Pharmaceuticals ff:, USA)
EERTO0 SHERIGE R, TIIRXAFARNIYY
CEIRTHRM LU, 1IN H,S0, TRIGZEIL & ¥ 71,
450 nm THIE ZHIE U7z, BRI, R b sec-
retory IgA (ICN Pharmaceuticals £, USA) 2500 ng/
ml THEHER 2 FR L, SRR 3 EATCRY
= (2500, 833.5, 278, 92.5, 31, 10.5, 3.5, Ong/
ml) O 8 fUCIRBAE & IR #llE U TR 7z,

HIR=EE 110% 45

3. % i 1H B

1) R B 2EE T slgA &

SRR CLERRELICBWT, 3 F 7 by
XEEH OB L 2K sIgA fHOZABIZ D W THRET
L7z, &z, BENBHEN IS TAHBLUOANLRA
FEOPFERE L ORI TIRE T slgA fEDZE I D W TGS
U7z, BIE SR O st 7 i AL 1X Mann-Whitney U-
test #EEAHL, fElRE5 % Ri*EEED Y £ L1,

2) R sIgA fED HNZE S B L OEAIRTOZL

R, @EESEEOS 5, HHNTH, B, "o 3
[BIE T & 72 18 4 18 HR (E¥4EHR 30.1£5. 9 CR%IfE £
HEHE(ER), B 2r=6: 12 ) TRRIBIEIR & Lk,
FEWEBUZE, B, &0 3EITV, HEERE I 2 8
Re1BrfE, B2 141 BefE, &% 20 REE1 BRfd &
L, B, B, RiZBT 2K sIgA fHIC DWW THE L
7z, PIEREROMETEER X Friedman #7E 217\,
a5 % K eEREZbY L Lz, &6, 8, &,
RIZBWTHIREIE L, ZEGIROLEK 1T- 7.,

I *

1. IBHEREUE DR

4[E] slgA OBIEICHWIZH > K4 v F ELISA #D
REWLRELRZ K 110, BT OWRE 2B % Mt
T5HMTHEL 2, KiHE, 0~5mmikss, 5~10
mm 53T D slgA E1X, Feimah 1029602 (CEHE 42
#E R 22) wg/ml, 0~5 mm B 43> 10114510 xg/ml, 5~
10 mm #6453 11954500 ug/ml TH D, MEFEHNEE R
ER ol (XM2)., £z, wWHEIZ, 0.5M NaCl,
0.5% Tween 20 %H10.05 M V) > & % i 9% 85.6+7.7
%, 0.01 M V) > EE#EME#E 36.4+8.6%, 0.9% NaCl i
Wi 26.9+7.8% TH-7z.

2. BEIIBITZREDsIgA &

e R ORI sIgA E O E I AR 1249 +£1025
ug/ml, ZEHR 1376+1582.4 ug/ml T, CLEHEIZ A

2.5

1.5

IRt EE (OD450)

0.5

1 10 100 1,000 10,000
slgA & (ng/ml)

1 DA IgA DIRER.
Enzyme-linked immunosorbent assay (ELISA)#: 12
w0, 3.5 10.5, 31, 92.5, 278, 833.5, 2500 @ 8
FMCHIE UCER L 7 s AR,
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(n=11)
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2,500

’—E\ 2,000

N

(o]

3
E 1,500 +
a8

S

- 1,000

K :

&

K 500 R -

0
Sk 0~5 mm &5 ' 5~10 mm &5 '
BT ERL

2 Schirmer FHERHEA TN slgA (secretory IgA)BRE.
Schirmer EXB&AK % SE3HE0, 0~5mm B4, 5~10 mm 4312431 T slgA 2 HIE L 7255581, K450

SIgA BEICEN o T2,

NS
7,000 1 |
[ ]
6,000
E
> 5,000
3
B 4,000 .
S s
< 3,000 :
(2]
S ] .
£ 2000 s
1K
1,000 1 H
!
2 R CL #M%

3 RESTHME IgA & @ExBear4o L
> X (CL) %% & DEEE.
R IFRET R E B 2 0,

NS : no significant difference

IR 1057.4+1583.3 ug/ml, 7 R 1364+1223.8 ug/ml
THY, AIREZNRIEE LUICHAHEEICERZZ R » o7z
(3)., 7z, EAEBOLBICE W T, @ EE,
CLEH# bz, FWET slgA HOAIRHEM & £IR
HIEME L OFICHEREZ 5o 7.

PEHREE L OB TIX, F T4 74 BORET sIgA &
1%, 197.84+91.3 ug/ml TH Y, EHEIH LKL T
BEIET (p<0.0001) L TWiz, F7z, ~V_RAEETO
AR sIgA fEDOFEFIE, 759.7+467.8 ug/ml TH Y,
fEE SR R L CERE R B -7z (K 4).

EHENBEEFED 5 =k > b Y A VER TR, 95/9—
LY N AIER ERICERE LT b O 2 EEE S ARE T
2L, BEEEIZ322.4~3563.9 ug/ml THY, K74
7 A HTIEL TOEFIPEEMLT, ~NVRAFETIEE
TOEFIPREEENTH - 7z,

*
[
NS
4,000 - .
H
3,500
2 ]
£ 3,000 .
(o))
= 2500
R
8 2,000 s
<<
(o]
@ 1,500 1 ' .
£ {
1,000 - ]
g
500 i . |
EEER NIV 2B KSA 718

4 RBREVE IgA B BENBEFSAT7 18-
NIVRRBEEDHR,
% : Mann Whitney U-test p<0.0001

3. R+ slgA O AREEINDIRET

6] H P BRI C & 7o i et HREE 18 1 18 HRIC 38 1) 2 %
BRI O R sIgA OFAD N fE X, AR 1414.8+
1212.2 wg/ml, ZEHR 1569.1+£1711.5 ug/ml, B D F¥)
13 A5 HR 2071.3+1243.7 ug/ml, ZHR 2800.5+2099.0
ug/ml, &KOVHMEIZAAIR 1342.04+635.6 wg/ml, 7R
1589.1+1401.6 ug/ml TH D, HIRZXHRIE L L Lt
BT BICEBCLEAT 2 LR 572 (p<0.05)
(B5). UL»L, SHEIERRICE W CAREIEME & AR
HIEME & D EAZZ TP o Tz,

IV #

So[a], ARG 2 FV CERBL U 72 R 2 L ¢
> R4 v ELISA #:12 X 2 R sIgA O HIE 2175
o WEAUEREEE T, R OB AIE & 0T S
DOEINEAEEE 24 U2 ER E L CRa 253 2,
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NS

3,500
3,000 -
2,500 -
2,000 -

1,500 «//////

1,000

R slgA B (ug/ml)

500

0

& B &

5 GBIERSRIC & 2IRRPDWME IgA EOEE),
% : Friedman %€ p<0.05

L7et3o> T, EENTOREARS X EHEICOWT
Mgt U7z2s, el s X U F nicki < 10 mm BIN O
P CIIEE A FE R W E DR RS E S L, F
72, EEERMAEOBEH Iz W2 0.5 M NaCl, 0.5% Twe-
en 20 %A 0.05 M V) > BREENK T REFRISHERNE S
N7z, VAT % 1ZIEE F eosinophil cationic protein
BEAHIET 2B, S EFRBROMKIC X D BRIF o
REBTBLY, BREFTORSOBEHICHATELH 5 Z
EWFzZohiz, SEOEHEORETTH 86% Lo
FEE 36% PATREAK 27% L L THEWIEHE.N
BonTkY, BRICHT 2123 FoREBEHERTHS L
Fzohlz.

slgA OWEHEE LT, INETOHER, it b Ig-
APk EPLE b Secretory component Hifk & 2 H w7z
¥+ R4 v F ELISA 32 X D HIET 3 HENS G
NI N T3, SEFELHIEE L 72 ELISA ¥ 13,
slgA ZHEERMAT 2P DA IgA Pk v CfE
BL72bDTH 5.

SENE, EEEAL CLERES L EEETHS P
FATARE ANVRAFEC O WS 21T 72, (@
HE A O T sIgA i 1x 124941025 ug/ml Th - 7=,
Bttt + IgA fifk e fik b Secretory compo-
nent Pifk & B Wz ¥ > R4 v F ELISA s CHIE L 72
fEE AN B 5 sIgA g1, Toshitani 571 X 7
V)b a— 2 R CIRIERE U 1746.6+499.8 ug/ml
Th3 L, Vinding 52iF, ¥4 70Xy FETHE
W BRI U B O A5 R T 2450 wg/ml (v > ¥ 520~
6450 ug/ml), ZEHRT 2400 xg/ml(L > ¥ 360~5900 ug
/ml)Th Y ELAEEErolzE LT WS, £z, ZO
OB bt 2 &, EEEOREH sIgA 1% 300
~2500 ug/ml EFREIIVEINT LS. LeL, I
& OPTE B O FHE 13 R EEE L E LR 2 DR I1T
IVEZLZLIKELTWS EEZz o5, SHEEL

HIR=EE 110% 45

DR U 72 TR, RRERIGES L E L T Y, ELIS-
AFiHWHE 2w IgA filkoMRky» o, R
1 sIgA WIEFEICHIETE TWa b D EeFZ oz,
CLZMHHEIZ DWW TIX1057.4+£1583.3 ug/ml T, Xt
REBEZIDVORE O DENAONLIFERER -T2, RIK
HrsIgA iz DOWT, BEHRAL CLEREE 2R L
Tk, CLERETIESIgA OFERET?™E, &
BEREIPOREELHIMLTLLE—EL TR, I
o OFEROME L, FIREREGE® ELISA %o #lE R
Wk BREE, ez s CL 2RO EOMHE
PRERL TR EEzoNE, i, EHEERIBIT
R ORI &V RIET slgA B ER T2 L DIETH b &
5N5Y, SEOBET T, ELWERAEO b EKHE
AZTo>TWARRETHY, ZOLIREHBDL LT
X, CL ofEfE%Mb 3, CLEM I LY EKFO sIgA
BEbEZTRVwEEZ ST,

7z, AREEEEBENICE T 2EET sIgAE & L
T, ~NVRAFETHE, BESOEEZRL, NI4T ARE
TWHERCEMETH > 7. R sIgA ORF TR T
B, FENBEFHFZoN TS, £z, BENEE
DHIFEV > YNLr->Te 2 ERHNEFH TIIR & R H
BHS N -T2 Z L o RET sIgA BEIXFEAZED
HdEFEZHN5D, ocular surface OIEF MHEHER IZ X
DEEE T Z OV —EIRI T B A[REMES
brrEzZoNK F, SEHOBER™S, RET
sIgA A S L RO KEEZ (LI I I <
WY, RIRICEENEL B Y 2 — 7V UEBREES GVH-
D TiZ, RERHHROFEE LRI T 23 S 7 fEHR &
LT, BBEFSIgAEBETLIzEEZ6NE, FIA4
74 2T 2EBTORBMRAEX, FREMNRDT 52
SRR OVERE I L 0 EH T SRR
DOV TEENKHETH 30, SEES NI sIgA OHIE
EERE IMET Th VIRBREDHD PR L -8 Tl
WwWeFEzZ ohiz, Tabb, ERKEHOZRERS sIgA
EORIEZ, RIFERERRET T 2 7- » OERRELE L L
THIHTE2TEEELHZ EFZ 5Nz,

slgA 1%, ocular surface @RS IC I8\ CEHE L
BEIzRILTBY, EEEESCFERL YR, 4
HNEENZ DO W T RHETH 5. SE, FHREEZERK
WAL LAY 2854, £HWETH: L TOHRNES)
PHET S LIIEETHL EFZoNT:, HNEE) &
LCRI—HICH, B, ®E 3EOFERTER 21T % OH
EE MRS U7z, R sIgA OBIEMIZ, BICEE D
LERBB SN, TOMFITEAEEZENASNIZS
2. Tkbb, RKRT sIgA FEMICE L, ®EICEL
g AEMSAONDE DD, ke L TIRIZIZFRET
MEFF ST aHgEERE 2z oz, 7272L, 25 L7
SIE O E BRI B L T —E ORI Efi T 2
ZENEFLWEFEZ SN,
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