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DU BAEER LT 165Gy DT R & BR AT L
—BBIZEa Y I L DRERH D
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STOcluffa3s & Umock STOMARR 2 FE 4 D
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A TBrdURGMEHIIR & S M A L2 R0
HL7z,
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1) SPHARaE A REERIC BT B 7 S AT Y v
BETFREBORE

< U A{RR - EERRIR D HSPRAKE (1 X10*
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WIT. PIGFPHUARZ BV TR L 7o f sk
({235 1T A GFPRS AR D TETE % SEAIT RS
L7-fE R, GFPERMEHIRI I BT C TEES
H5L00, BHELIZHEIIC XK 28 FEHE
IS Loz, ZTOZ ED, SPHE
AZBA LIS W T WEDREIEMN
RO b0, BAMKRE & OMEERE
Az X A ATReE IR < . BRI i3
LR T 2N U B EARORE ik
L= mEEENE X b,

2. SPHEARIZ 45 B i) 7o B BB R T DS BEAZAT
SPHERSF RN R RBERFO—D2TH D7
FAT Y U EIEEICREET 5STOME %
BAWBTC L v 7 5 25 Y R TEEESE
8 (reactive oxygen species, ROS) {Z X
LS EMHERE2ATH Z LB LN
Lipgotz, (UATFIZ7RATY U E2EHIC
Z2H -+ HSTOAMAL A STOclu, empty vector
%38 A L 7-STOMM Z2mock STO&B&Ed, )
T i H, STOcluds & Umock STOZFE~ D
P EE DH,0, THIEL L 72458 % 12 trypan bl
uelt @Iz X B AR ZFHA LR, ST
OcluTldmock STOL L# L CTHEICHMAED
ERERPEN- T, S HIZ, MERNTES
ENAROSEZHIEAFE Th 5 100nMOCM-H
DCFDAY: B EFACSIZ & ¥ f#AT L7 RESR. ST
OcluTitmock STOL H#E L CHEIZROSE
DI DIERD b T,

RIZZ 5 ATV AT ER b 4y Ey




D2FEBFETHZ LB TEY ikt
HFELTDI AT U v OBEEL R
A 7= ¥IZST0clu & mock STODREFE Li& % ST
OFRARIZ TN U 7 2 1 ZH0. 8342 & B AR
DROSEZHE L=, STocluniisk b
& % BN U 72 STOHEAR THIALNROS DEEAE DS
i & i,

P
SEE:
& &
o — 70kDa

STOcluTHA LN 2BED I F AT Y v

— 50kDa

3. B~ —H—L LTDITATI D
JF RTEEME % 1R 5T

BrdUBBtEMIR 723> Hslow cycling cell
ODHILEE FEREATH., REMRE
b oL Tz (TR

K IR LT 33 V) A BrdURB M O fBTE

—FH. 7T AT Y CEHMIROS A b R
TH > DBrdUBBE(LRC) ., 7 F A F Y &~
EEfEDdouble positive celliZz—E¥ T -
7= (FHE)
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v B
e ghsionn)
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Salivary gland

4. MRS B SSPARIALC B 1T B ER AR
MO

R DI S = SPRIR RS L OY
non-SPHfAD ¥ A h A B ERIZEBIT 54
R LZEORKR (TR) Tit,

Lacrimai glands Salivary glands

SP cells

MP cell§

EBRELET TSP X UWPRIRIC
B} ABrdURBM DR H

R - HEARAR DOSPHIREIZ 31T DLRCOEIE

X, TNEFN4. 0%, 4.7%THY ., —Fno

n-SPHEfA TIX, £ EN6. 9%, 2.4% Tl
FIZEZEDPRD BN o7, MNA T, BrdU
BE5~ U AOYFRERKIZI VT, SPHE
RRENRREBRRTFTHD 7 AT B
A OBrdUEfE D double positive cellld
T ETHoT, UEDRERMG . SPH
RIS T UL RHIBROBRE SN0 & i



Zz2 517, BerplBiEThor 725 Y
VMR A SR EDHRERMEEZ A bN
77

5. 7 I AT Y R A HIE L - SPHIIC
B HIEEDN R OB

1) SPHERAR AR BT H I TAT Y v
B FREOKRE

HOR RS U 7= IR AR - MEHRRALAR (ISP
BEBAL, 3B%IZZ FAT Y VBiaTF
HKEBTHEBRSLI-E 25, BAIRME
ICBWTHEIL., TOREEOBMNNED
Lhiz (FHD .

Lacrmal glénd Sa!i\ary glang

L d e
3
3 :
g .
g 9
w
9
H
&
£
3
3
-
hadzuﬁm' - - - km-ﬁmm - - e
mpdioh’ - PRS SFcets  Wiediow - PBS SPoeks

SPIB A% D2 5 27 ) VBT RO
wEt

2) Bz FEAEORE
(DA ZT T ) A NVADER
a. V FGARATYVERTT ) UANVADER

ERLUIE~T AT T AT Y SRR
SshRNARBT 5 / 74 /LA (Ad-1-17) & =
vihao—t LTHERESNZRAT STV
shRNARHTF / A4 VX (Ad-11-5) %ST
OClufai e L, 48BF%IZ7 F 2T
VEEFRBEART-PCRICE VB LE (F
&) , ZOFER, Ad-1-17TTIZ T ATV >
BEFRAOMBINER INT,

[Ad1-17 inhibited clusierin gene expression |
Ad11-5  -Ad1-17

. MO ()700900 5010 200 100750 {0
Clusterir .
GAPOH

c MMBMR T T /) T A VA DBGZHE DR

Adenovirus Vector Kit (Takara) & T
I TAT Y BBMABBZTT ) TA IR
(Ad-Clu) ZERILT-, tERIL7ZTUA VR
% 50MOT TNIH3T333 & UMK AR b B AR ER
THHHSYHIRRICRG LIty 7 2T U v,

YXRY 7 ut—riEr AT 527
U UEARBRERRLERER. 7727
VEAOFENER SN (TR .

b. 7 5 AT U ¥ERshRNAZ FEER L /- fH A
BxTT ) A NVADER

i

HFHEEAN LTz LaclBiF 2R T5H
WA ZTF ) IA VA (Ad-B-gal) &, <
U ATRRRE X OMERRAR o> b B HRE L IREER
BET3TC. ey, MBIE& Mdish
\ZHETE L, 48B4 IZP-galactosidase ¥
BIZ XY BRENEERET LT,

10l

Salivary glands

Lactimal gland

Ad-B-gal RYL48RE I 1236 1T DIRAR - HEHK
BRMPHERR D-B-gal BB OB H

Positive ratio for B-galactosidase(%)

MOI 1 10 50

Salivary 52.7(%) |84.6 844
glands

kacimal | 40.9 73.8 78.4
glands

RRABHRITLIOMOI TIRIE 77 b — L Bbh
77 I, FACSIC X B sorting CERELE 1L
- MPHIRE VIR BE CTAd11-58 X T/Ad1-17
(10MOI) & Z NG LA R/
Lz (FR) .




[ cCell viability of MP_cells after infection o adenoviruses |

. Adenovirus Ad1T Ad11-5.
Salivary 39(%) 39
‘glands
Lagrimal 61 76
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Lactoferrin in Sjogren’s Syndrome

]

| S—

Dear Editor:

Lactoferrin is a glycoprotein present in human milk and
is secreted into tears by the lacrimal gland. It has several
functions, including antiinflammatory effects and promo-
tion of cell growth and DNA synthesis, and antiangio-
genic and antitumoral properties.!? Tear lactoferrin level
has been reported to be an indicator of lacrimal secretory
function.® Previous studies also reported that tear lacto-
ferrin level correlated with the severity of conjunctivo-
corneal epithelial lesions in patients with primary, sec-
ondary, and non-Sjégren’s syndrome dry eyes.>

We studied the alterations of the tear functions and the
ocular surface disorder in 20 eyes of 10 Sjogren’s syn-
drome patients (4 male, 6 female; mean age, 60.5 years)
with dry eyes by performing corneal sensitivity measure-
ments, tear film lipid layer interferometry, a Schirmer
test, tear film breakup time (BUT) measurements, ocular
surface vital staining, and conjunctival impression cytol-
ogy with 1 month of peroral enteric lactoferrin treatment
and with its cessation in a crossover-design prospective
trial. Fourteen eyes of 7 Sjogren’s syndrome patients (3
male, 4 female; mean age, 62) who did not consent to a
lactoferrin trial served as the control group undergoing
the same examinations as the LF treatment group
throughout the study period. None of the patients had
another ocular or systemic disorder or history of ocular
surgery or used contact lenses. Patients without symp-
tomatic and objective improvement despite use of non-
preserved artificial tears, autologous serum eyedrops, and
upper and lower punctal occlusion for 8 weeks who did
not wish to use topical cyclosporine or steroid eyedrops
were included in this study. Informed consents and eth-
ical board reviews were obtained. Patients received 270
mg/day of oral enteric lactoferrin capsules (NRL Pharma,
Kawasaki, Japan) for 1 month. Examinations were per-
formed before commencement, at 1 month, and 4 weeks
after cessation of lactoferrin treatment.

The mean corneal sensitivity , BUT value, central tear
film lipid layer thickness, vital staining scores, squamous
metaplasia grades, and goblet cell densities were signif-
icantly worse before lactoferrin treatment, improving sig-
nificantly and concomitantly with dry eye symptomatol-
ogy after 1 month of treatment. These parameters
worsened again 1 month after cessation of treatment.
Differences were statistically significant. Schirmer test
scores did not show any changes. The mean frequency of
artificial tear instillations in a day decreased significantly
1 month after treatment, with a significant increase within
4 weeks after cessation of treatment. There were no
significant changes in the control group, which did not
receive oral lactoferrin (Figs 1-8 [available at http://
aaojournal.org]). All patients reported transient loosening
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of stools for 3 to 7 days with treatment. No other com-
plications were observed. ’

Lactoferrin receptors exist in human nervous tissues
and are upregulated with neural damage.? Bovine lacto-
ferrin administration has also been reported to stimulate
nerve growth factor secretion and aid neural healing in
mice, which might explain the improvements in corneal
sensitivity.> Biomicroscopy revealed resolution of con-
Jjunctival inflammation with lactoferrin ingestion and re-
versal of the findings after cessation of lactoferrin. HLA-
DR; interleukins 1o, 18, 6, and 8; transforming growth
factor B1; and tumor necrosis factor o were reported to
be upregulated in the conjunctiva of Sjégren’s syndrome
patients.* Lactoferrin can directly inhibit the production
of several cytokines, including tumor necrosis factor «
and interleukin 18, via receptor-mediated signaling path-
ways."? Lactoferrin can suppress inflammation by down-
regulating tumor necrosis factor « and upregulating
interleukin 10 in rat adjuvant-induced artritis.!*> Lacto-
ferrin can also nonselectively inhibit T-cell proliferation
in human inflammatory skin disease.? A topical lactofer-
rin drop was found to suppress the loss of corneal epi-
thelial integrity in a rabbit dry eye model.> We attribute
the tear function and ocular surface improvements in our
study to suppression of inflammatory mediators by lac-
toferrin. Our findings of conjunctival inflammatory res-
olution with lactoferrin should be substantiated with data
from flow cytometry or tear enzyme-linked immunosor-
bent assay studies investigating the expression of inflam-
matory cytokines.

In summary, oral lactoferrin seemed to be an efficient
treatment modality in improving tear stability and ocular
surface epithelium in dry eye patients with Sjcgren’s
syndrome. We did not detect any safety concerns regard-
ing oral lactoferrin use in our study. We hope that the
results of this trial stimulate further randomized double-
blind studies involving more subjects and investigating
the changes of symptoms and conjunctivocorneal epithe-
lial integrity as primary end points. Such a future study
with a minimum of 90% power to reflect statistically
significant similar vital staining scores observed in the
current study should have an estimated sample size of at
least 22 subjects in both the active drug group and the
vehicle/placebo group.®
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