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Abstract

This study was performed to evaluate the effects of ocular bacteria and tear lactoferrin on the Tear
Staining Syndrome(TSS) in poodle dogs.

Staphylococcus, Klebsiella, Micrococcus and Pseudomonas were the most prevalent microorganisms iso-
lated in normal eyes of poodle dogs, whereas the predominant isolates in the poodle dogs with TSS
were Micrococcus, Streptococcus and Staphylococcus.

There were no significant differences between the normal and tear-stained poodle dogs in the quantity
of tear lactoferrin.

In vitro hair staining experiment, bacteria isolated from the eyes with TSS and lactoferrin didn't stain
hair.

The results have shown that cither ocular bacteria or tear lactoferrins were not related to the TSS.
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o) slhn A4 4 9o A2 TSSE Hol

t 8§52 YSE 33 € FA AAREH, €
FT o] 7)o gty Helper®s TSSE Hoj:
BZoA tetracyclines AHERE W ¥ 2Zgo]
FoEe AL o] gAVt EEHEAN ¥ F
EA £ Ado] JEE Moz FAAAG
£ 713 stollA A, B8, w83 F3F 4
gL A Aelgta 3tgQrt. 28y Slatter™=
TSS7t e #FA FF ZYdoly Uiy
o] EAsrie st ¥ WESe AL ol
1 34t} Bistner 5% TSSE QtFGZo ) A
A AT #d0) gl FFFINE LAY
2 3.

AoA iR oz Aol gle T EAdte
ARFL AF&, A9, A € F3 ==t o
g R¥%E Jehliz 9% Jones'= Bos-
tonA| Aol ZAMG A3} Micrococcus spp.7t F
& olf3 YT sRen, Bismer T
Western United Statesof| 4] Diphtheroids ¢} Sta-
phylococcus epidermidis7t, Urban §*& Midwest-
ern United Statesoll x| Staphylococcus epidermidisSt
Staphylococcus  aurens7t, 12]31 McDonald 9}
Watson” Eastern Australiad) X Staphylococcus®}
Bacillus spp.7y 237y 714 W] FeEddn &
Aot 3 9 TN FFolE el FAE Hn
T o

TSS7t Y& poodled =  Gale*e]l Sta-
phylococcus pyogemestt B2 HAT D @ H1 ol
dE o glow ©x FAe] e A9 A
TF] dal 2ng Aol BE AL Wo|pouy,
Jones's ¢HA o]l U= ANSNA  Micrococcus
pyogenes var. aureus?}, 18]31 Murphy F¥3}
Gerding $°2 Staphylococcus spp.7} 7178 Bol
BE At Aot W, Lavach F°& A4
< 712 A9 AdFEFATE Hojx oA ¢
FAZ2%& scrapingdt] MEFFH R ZA Eu3}
1= 3ttt

TEAET BHHY AR FNHE o)L
tetatA Ay Y. Shter*s YAEE F
E Zd ¥g5o] A& lactoferring MA v Foj
ZA4ol @ Zolga Aom, Severin*E FE

Hr e

-~

¥ % porphyrins$} catecholamines7} W3} ¥Hg-
o] UiQtde) H2E AA4oz FAAY Aol
%1 stk 2 o2 o ESe X A
g B AP FHE AL o).

Brightman §4& 4, 94, 49 ®E9A lyso-
zymeF =] tia] Bnd vl glon, AlgdAE
SDS-minigel A7|9Ey» ¢ HPLCHs 202 &
At Bag v gl a2y ofF FECAE
TEO AEEA dd FAFQd Bie A9
sidt.

ojo] ¥ A& Uit EA3e AT ¥
EAQ Y Zo| A3} lactoferrino] TSSo) J &S
nAE A ot 3.

Mz A

LiokztollM o] MiitE XA}

AHSE : RE 48582 A& HAZ 44
o WY A%kl s AHSEE Y poode
24v}8) & MASIHTE. Tear staining syndrome
(TSS)E Ho|X] g+ poodle 12viE]9} TSSE H
ol& poodle 120E]2 W] F+F FAA A
& AAH-

Az zFH : ABIRIEE § - olEl2 FoldA
el iR E xEAZF FEC)A culture
swab(transport system, Difco, UK.)2.2 ZAT}o| A
ARE AFAAT. o7 GAA 24 Ex=F
Zo)agt.

PERERELY

Mo 225X : A|§E Thioglycollate
broth(Difco)l]l HFstd F2 sAD. €F IF
< 47 93l MacConkey agar(Difco)l] AZFsln
S¢tez #FF 3 AE o E Yyo AFE
A Al A g T oA &5 £2E 1g9S
ARz AL G FH433AoH

a8 3N P 22183 : A/8E Mannitol
Salt Agar(Difco)9} Streptococcus Selective Agar
(Difco)el] HEFdt I I4 FHE B
ot £4% Fegg s BES T 2GRS
At a@ ¥ FREYE gUsigt. gAl
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catalase test® AA|ES  Staphylococcusy 773
StreptococcusF Td& Bt FRAE 7
st

714 olEYY 7H2F : A|EE Bacillus & A
e x]9l Cereus Selective AgarE A|Z35ld HF
sttt e AdAY Hxe 5JHQ I
< #FstT ¢F B FHAHEA FAed
o,

Non-Glucose Fermentative 18 84 Zt#
: A|& & MacConkey Agar(Difco), Hektone-En-
teric Agar(Difco), Pseudomonas Isolaton Agar
(Difco)g AM83te] b2 JFE &5 Felt o
+ 348 A5t

SDS-minigel electrophoresisol 28t =&2
lactoferrin EZFZ=A}

HHSE : TSSE HolA] & poodle 67} %}
TSSE ol poodle 6vle]E AR st g7
glo] Aol AHE3AT

T8 AR : vgE AALY E A
¥Eo] uztoz Y £ A & g PCVE
capillary tube £-& 9]¢tzte] Zic} djo] £Eo] =
AF #ge] 8 wbeo] BolA dATh TEA
HEF T ETELS AAS A8 12,000
pmol A 587 A2

M2l HE : AFF TEE sodium dodecyl sul-
fate polyacrylamide gel -electrophoresis (SDS-
PAGE)E AAFdom, JFZE AE-6440
(ATTO Co., Japan)}& AHEEI%th. £8 Al&¢
AlFES HF FE/ OhgF Zo] HEF PBS
#Edoz Mol EFF F 28 7MY
o}

Tear 10 %
SDS 12.5 %
2-mercaptoethanol 5 %
Tris - HCI buffer(pH 6.8) 20 mM
Bromophenol blue 1%
Glycerin 20 %

SDS-polyacrylamide gel A=+ 30 % acrylam-
ideg9 3.3 ml, 1.5 M Trs-buffer(pH 8.8) 2.5
mi¢ FHS 4.0 mE & EFFE F 10% SDS O

1 mil, 10% ammonium persulfate 0.1 ml9} TEM-
ED (NNN,N- tetramethylene diamine) 0.004
mlE EF3 TE §9E Fel@ Alold] g
F 30% B¢ BAE BEHA L A3 T, 30
% acrylamide§-9 0.5 ml, 1.0 M wis-buffer(pH 6.
8) 0.38 mis} £F4 2.1 mIE & EFF F 10
% SDS 0.1 ml, 10 % ammonium persulfate £
0.03 ml®} TEMED 0.003 mlE &3 &9&
Ze] A R Fol 308LE FAMNAM FF
AL Az3PS AzE A& G5AA A FA{
% marker protein(BIO-RADA}, USA)E ¥3§
dAd7 A ASE FFA A5 a9
BF3d 15 mA=Z 15087 A53uTh B2
lactoferrin(Sigma Chemical Co., U.SA)2 bo-
vine milkZ %8 £ FAE A& A

A71YFo] BY & AL £33l Coomassic
brilliant blue2 1417t B¢ FAstgx, G442
HZE%¥ %7} 25 % methanol, 7.5 % acetic acid <~
fdoz QB Fdo] Lo|d grlx] &4
St

Lactoferrin®| &&tz=AL : R7]|GEA] YE
W lactoferrin B YL F4A0F scanning
densitometer(Biomed instruments, Model SLR-
2D/1D, USA)E olgdtd z F7te] lac-
toferrin §FE ZH AT

EAXME| : Z 29 lactoferrin FF] {24
AA L Student's T-testZ ol &3t}

M7 lactoferring] mREMAY XA} : Lac-
toferrin®} Aol B RN PoF|E A FolR
7] 918 B7A3F poodle 1vt2] & AA s ARE
AE Z DRE EO. gasZ BHFE 24 well
cell culture cluster(Costar Co., US.A.)e] 242+ 0.
S5g ¥ ¥FT Og dERTos YREsd o
4} broth MjA TS 100 piA Fojzalm, AE |
To2E AN 2 TS/ 9 A #8E A
@< 47 broth WjA]ol] i, FE3te] 100 pl¥
dojxPon A I[FNME 48 138 §¥
A A& F lactoferring 50 pg¥ APt
HzE @ APTL 72 AEY 37T incubator
oA ujFg ¥ vmol FMARE FHSHT.
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d o

Uigtel AEdte A, 283 & 59 lac-
toferrin®} Aol EFFLo] tear staining
syndrome(TSS)oll F&S v|XeA YolR IR
poodled|d TSS7} gl #3 TSS7t Sle L=
ol Md%F 9 lactoferrin §FxALY Eeld
A3 AAD lactoferring ¥ 2o HFEF F 1
27t FAH R GolR R In viro APE 3
99 8 23 e AF4E 44

wiotztoll Mol MTFE =A : TSS7 fle ool
He 109 Aol ReSAL Staphylococcus,
Klebsiella, Micrococcus R Pseudomonas7y 27}
33%, 29%, 25% 2 21%2 FFL o|F1 e
v, 21 9 Providencia, Mollerella, Bacillus, Strep-
tococcus, Pedicococcus, Citrobacter7t ¥-215H Tt
TSS7F e el 789 Aol BelHd Mi-
crococcus, Streptococcus 'R Staphylococcus7t 24zt
38%, 33% 2 29%2 FZEL ojF3 UUew, 1
9  Klebsiella, Psendomonas, Pedicococcus, Pro-
videncia 0.2 ¥ HAct. 53] TSS7t gle <
o wja] TSS7} sl TolA Streptococcus spp.7t
®o] &&= Ack(Table 1).

Table 1. Ocular bacteria isolated from the con-
junctiva of poodle dogs without or
with tear staining syndrome

Percentage of isolation

Bacteria Tear staining syndrome

without with
Staphylococcus spp. 33 29
Klebsiella spp. 29 17
Micrococcus spp. 25 38
Pseudomonas spp. 21 17
Providencia spp. 8 4
Mollerella spp. 8 0
Bacsllus spp. 8 0
Streptococcus spp. 4 33
Pedicococcus spp. 4 13
Citrobacter spp. 4 0

89 lactoferrin E2txAl : SDS-minigel
electrophoresis®] 0. 2 F29] lactoferrin ¥ X
Ats] B 23 TSS7H 1 TN E 1.2+0.6 pg/
gdolx, TSS7E e TdMe 0.8+0.3pg/u=
TSS7F e Tl 4t AA detsed FAZ
#Fo4 e Aole oM JUti(Table 2, Fg 1, 2).

Table 2. Concentrations of lactoferrin of tears
measured by densitometer in poodle
dogs without or with tear staining syn-

Tear staining syndrome

without with

Lactoferrin(pg/pl) 1.2+06 0.8+0.3

M} lactoferrin® T REAY A} : TSS7} |1
= 29 TSS7 ik M Bl Swphylococons
spp- 9 9% A7 HAQ hcofering I 2
AEH ¥ vne] FARE 2AF A3 o A
T HRE FPA7|2] %ch(Table 3).

Table 3. Effect of lactoferrin and ocular bacteria
on the hair stain in poodle dogs

Bacteria+

Bacteria .
Lactoferrin

Staphylococcus spp. -

Kiebsiella spp. - -
Micrococcus spp. - -
Pseudomonas spp. - -
Providencia spp. - -
Mollerella spp. - -
Bacillus spp. - -
Streptococcus spp. - -
Pedicoccus spp. - -
Citrobacter spp. - -

- : The hair is not stained.
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Fig 1. SDS-PAGE gel-clectrophoresis of tears of
poodle dog and control Lactoferrin treated
under reducing conditions. lanes represent :
1. marker protein; 2. lactoferrin; 3, 4. nor-
mal tears; 5, 6. tears with tear staining syn-
drome.
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Fig 2. SDS-PAGE gel-clectrophoresis profiles tears
of poodle dog with tear staining syndrome
by scanning densitometer. MP: marker pro-
tein, LF: lactoferrin, NOR: normal, TSS:
tear staining syndrome.

L - {

B AH)A tear staining syndrome(TSS)o] {1
¥ poodled|ME 1089 Aol Ee=HAon
Staphylococcus, Klebsiella, Micrococcus R Pseu-
domonas?y T2t 33%, 29%, 25% B 21%=2 FFE
o2 UNUT}. Staphylococcus spp.o YA F
2 Staphylococcus epidermidis B Staphylococcus au-
reus7t B.31¥lo] Bistner $' 46%%} 24%, Ur-
ban S%& 55% R 45%, Z18]1 McDonald$}
Watson’S 16%$} 39%7F Ztz} &= Qitia B3
5}"4 B 4y ddude £ 9&E Yehl

I 9ged, of Aol Ad ol EHATE
Ry gXFgckn & + Yo 2y Jones'e
o] f‘ﬂ‘ﬂ‘q Bagx gt st Kiebsiella
sppE THE HaolA Ay EsA gAY
3.3%%* *‘?—ﬂﬂﬁiﬂ}.ﬂ sov & dgdMe
29%9] 2 H&E AX L AR Micrococcus
spp.£ Jones"e] B3oA 57% EHActn 3
o B Age 25%HT A UEgou,
McDonald$} Watson”-& 3%, Urban $%& 4% ¥
gsddn 3o ¥ dgEce WA dehixn
At Pseudomonas spp.= Urban 59| RHiLo]
A 14% Esgida st 8 493 FAREIE S
1} Bistner 5% McDonald$} Watson& -2 1]
€2 Feso] 483 Folsisd. Jones's
BadAE o] Aol ¥esA &sictn ¥

ol 43} o] AFAte] wet Widzdel e
FEe Ade EEX/ UE AL A9, A2
2 FFo) we Aolgtm YZAGrH#. Urban
Z»o 150u0)2]9] JRollx AAER Staphylococcus
Spp., Streptococcus spp., Diplococcus pneumoniae R
Neiseria spp.& e 538t vl Staphylococcus
spp-E 2, 6, 7, 89l W 92.5%Z 71 Bel ¥
2=k st o, Streprococcus sppE 68 ~
108744 & 31%Aed ¥ 11944 29748«
55.6%7F a9 Ut A3, Diplococcus pneu-
moniacs 7, 84 AT 10% 2= At sigle
0] Neisseria spp.= BT 48.7%IAQ o] 12€

ol 28 Aeloly 10%2 ZAASATGR H
a8} Gerding $°2 ¢7AFo] e 13191
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o] AolN AT X AFE A B A o9
2L AAAQA ¥zE 898 + gz A
o £ 484 49~69At0lq) RES HF
st e, Staphylococcus spp.7t 9 ATFART=
@ v FeEHou AYd Bo] ¥ed A
Tolghs AolA dXddn & 4+ I

5 B2 ATy Xz #aAE Urban
49 BaolX Poodleo] 7€} G2 FF o) v
g7 Ee] 7HF A Eelddz 8939, Bas-
set Hounds, Basenjis, Cocker Spaniels ¥ Ger-
man Shepherdd| A& B2 Ao} &€tz 3
At} Gerding $°& Cocker Spanield) A 713 %
o] Algo] @t sttt Moore F*% T
A A% 7o Aol EAshe P A
=g Zelsig e, Y el EAlste A
< Yol, FF, Ho], A, HR7ATE:, UE FE
o] FFAR e HREFAY Foz A
FFS B3 Aol U

B A¥gre TSS7 & 2dM = 759 A
o] Re = o] Micrococcus, Streptococcus R Sta-
Phylococcus7} Z+Z} 38%, 33% L 29%2 FFE o]
3 . B8 FEA Hel #AHe ¢
T 2 (external ocular diseases)dl= A=Yy, #F
A4 Zed, Hdd, 73d, gAY 5ol A
t}. o8 AREL YA FFA APZER}
o] Ad wlE] XNEF 37] HslA 7 Al
% A7VE ZAE genmr TSS7L e
Bzl AFFo) dF dFE Gale*o] Sta-
phylococcus pyogenestS EE|F A olfolE= A
BasA 43 Yt} Jones'ys QHFAHO) 9E
MellA 713 ®ol Ee@ Aol Micrococcus py-
ogenes var. aurewstta Bttt 18U Gerding 5

9] Badde drEdel e A M-
%9}—0—"}" Sta-

crococcus spp.7b E2H=A
phylococcus spp.7t 39.3%2 743 o] EdUt
3 3t¥ 3 Murphy 579 Buodx &ty

o & AlA 71F @eol EE AFE Sta-

phylococcus aureusZ. 68%7} EelH stk 3kt
£ A= o
phylococcus spp.7F 29%2 A A A, o
& zole FEF, AW FTF L ET Aol 9

F RuseE 9 Sw-

£ ez Atgdrh. Mwphy §°& A7Hl
gt 47y AgEel 9E2A Jehdd, Sa-
phylococcus spp.7t FE2 o2 Bo] BaHn I
3 3R £ B A= Sereprococcus spp.
7k 33% EHAed, °|RAE Murphy F]
36%, Gerding §°¢] 25.2% ¥IHAtE 2ne
FALSIA ). Jones's 4%%t E2|HUT R ).
£ AgdA TSS7H gle 2o vis) 1TSSt sle
To) A E38] Streptococcus spp.7t Bol EAEHA
£ o]A-L TSS7F gl poodled 74 QHH)
AN EeH, EF= Bol 719 Slo] AFFY A
37 e AL Algddy. £ oL EEF
7t B4 87 B E Jded 23 £ 3o

ol Add el Arid ALRFI A
FAFHY 235 BF 9AU d9oA By
© BZZ 8 ¥ 45 A B # U A
Eol £ AFA 49422 YYEFE vF
g B3RS e e8] FA%L o
T, AAH AHelA e 80 HFA R &
g EokAl £89 Ao Al2dr). Lavach“s
w9 Aoz viFA} FF =Ho 7154A H
Aol dojy {FFFol WAPE Aolztn AT
&, ¥9 A9 AEL TSSO AHAY 48&
nAAe oy AHAA 9% 1A F A&
Aolgta HZd}.

TH, Aoz T dEgely <k dol
T A% 7P Bol EE Ao| Smphylococcus
aureusSt Streptococcus spp.BHil tHLoH, Fol &
Adte AEFH AR Yg FRIFIA &
Adte AEFe] A2 FARBITE st th. Peiff-
er V% 7 2 FEELS YAl e =
Aoz Q2zHes ¥H APl ¢pAgo]
HAE F A ATt ol o] EollA &
H Algee AAdHedA AA ¥ ojgdME
2 4 BXHo 7] dE woll FEsHn N
oRAN AREA AA7}t HFHE o HAHE
vebd ¢ gle AAEE g

e o2 kA WolrlA F, lysozyme, B4
WYL, 78 AL, A2y 3L 2x %
Aadgad ol 3hd A9t FUAE Fo) &
Aste FEdte Aol HHAdE YA &
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T} Roberts9} Erickson®& lysozymeo] Abg
TEAAEYG 9 FEAMe AA EA o]
Fuozr FHENTL At FHT. EF FA)
PAE FoT YEFF Wol7|AUH 53] £F
Zd) 714 2% immunoglobulin® IgAZ T
Age] glg o A HAZ LI 1 vl
IgG, IgM, 2 IgEx $8% J&g Aprs¥. o]
g3 £ Hol7]Ho] FEA wa, B FH &
7o et g 4 U] W] A wt ¢
Fdgo] e Tl EAshs AFFo) ME F
Y g2A Jehd Aoz AtsEd.

B9, Gale®® TSS7} metronidazoleo]] 178
u Ao o3t IFWGoE FEo] FYAAH
o] dtA3l7] W&o TSSo| metronidazoled A&
g AL AAE v gt Beaumont': metro-
nidazole8] F832tgo] PZo| AFAIo]7] W&
o 9] FAFFS oA FFF5o AT
T AL £ ey o gAMEEY azoxy hy-
drochlorides7} =B AH-E A|sle] 1 B35} 9L
2 AHolglm F23}9it}. Carwardine’® metro-
nidazole-2 Y& Folx A3 Hyt ol Py
A8 714 Ade B/ g3 o 2
gy Sroletatete] HAY A A& TSSH] 8.4
o o] 2kA|7} EEE o] A o} ot F WA
%e ATz PY4EW Fo= of oA i
HEJ} ol Aot & Ao 2 AlgdY.

Slatter™% TSSel lactoferrine] Faj & Aojlxn
gt £ AgdMde EEBAE Fo lactoferrin
IFE A8t TSSE YA ¥L #3 YE
Ye 22 vasty §94 q5& AR,
ZAE lactoferrin?} ¥ AN Eeld AT
2o HFsted BiRe] AMARE FRARY.
gy B AgoN Eld AEE brothu]#] o]
A A O YR 38 ¥ 45 YEF4
o] olHR|A] gton, o] Ao oF 50v] W
%¥9] lactoferrinZ A HZEFZHL wjdx HEF
g olPA]A] skt o3 AT TSSe
Qo] YAz & Fo TPH U lac
toferrin % A4 wjFo]gta 3 Slatter™e] 7183
A8t ge=ch T, Severin* TSSE wEA

A=

¥ %9 porphyrins®} catecholamineo] Y3} ¥h-§

st} Wigtztel MRE AZAo2 FNA|Y Aol
gtu Zsta o

Lactoferrin& FE®7 ohg} g, 7|#A
4, g5, 49, 2F, A39Y9, 4373 34, AT
WeHEE| A 2 §F Fo =] dv 9l
ZM lactoferrino} v]JEAe] o] &5 ol
o Agsl7] Bl Staphylococcus aureus, Sta-
Phylococcus  epidermidis, Bacillus subtilis, Bacillus
stearotherophilus L Pseudomonas aeruginosa®) ©
8 <38 g7 A7t dkn LA YT o
s} Zo] lactoferring A FAABH7} V] @&
o TSS fdde oS #dol 952 ¢ & UH.
2 AYoX TSSE o)A @+ <3 TSSE E
A Foll A lactoferrin FFo] A2 Fofx7t @
O A% TSS9 #-o] gles 9vlste 3o
2 Atsgrh

ole} £ ZHF n[Fo] B o AFEIH lac-
toferrin®] @7]7F FLVo2E HRFMo] FF
< F4 g o2 Atgd.

4 g

_Tear staining syndrome(TSS)e] Sl poodles
A Qe EAgta e AdH 2EXE F
o] &}l lactoferrino] TSSof BWa&o] glexa] <&
olBnz TSS7t Qe T TSS7T e TL=
ol AlgE 2 lacoferrin@ & 2A} ¥ wdh
I, o] Ao g 7 Ads HAE lac-
toferring B R HFF F FRI} FAHEA

BE dolBuzl In virro APE SIHE ¥}
+7 2& 488 4k

gaF oz FAAQY TSS7t e poodledr
NadEFE  Staphylococcus, Klebsiella, Micrococcus,
Psendomonas7t FZ& o]F1 o, TSS7}
A= poodled| M &= Micrococcus, Streptococcus, Sin-
phylococcus?y FR AT 2 FH AT

TSS7} Q& 27 TSS7 QI 29 lactoferring]
gFle A2 F4Ude Aot gt

Poodled) SR WF in vigro ALY A
T8S7} = poodledA &2l€ ZF Ald3} lac-
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