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Abstract : This study was performed to investigate the characteristics of tear staining syndrome in poodle dogs.
Schirmer tear test, fluorescein dye test and measurement of the angle of bend between vertical and horizontal bony
nasolacrimal duct were conducted in both poodles and German shepherd dogs.

There were no significant differences between normal and tear-stained poodles in tear formation determined by
Schimer tear test. However, there was significantly higher tear production in German shepherds than that in nor-
mal poodles(p<0.05).

In the fluorescein dye test for the measurement of tear excretion, the dye was observed within 14.5+6.5
minutes after dropping of the dye in normal poodles, but was not observed even over 30 minutes in tear-stained
poodles. German shepherds had rather rapid passage time(0.4+0.3 minutes) than poodles in the dye excretion.

In the measurement of the angle of bend between vertical and horizontal bony nasolacrimal duct through da-
cryocystorhinography, there were no significant differences between normal tear-stained poodles with showing 85.
0+6.8° and 89.8+6.5°, respectively. However, obtuse angle of bend(106.844.7°) was shown in German she-
pherds.

These results have ascertained that tear staining syndrome of poodle dogs was not related to tear production but

to the rate of tear excretion.
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Tear staining syndrome(TSS)2 53] 314 & 713
£33 A(toy poodle, maltese terrier FE)ol| 4] Fo] WA
He %2, 1M 5503 A4 wigtd £99 ¢
W ¥ 2ol F4g dogle Ae| 5ot} o]s} 2
2 S48 dl "eld djie] EAlsiul, Bistner et
al'Z o] HAMHQ §752 FHE ¥ Bl ¥
9 %02 Gl A A9 FHuEolstzn
33lem, poodledlld Uehls o)A FHE el
“tear streak” o)} 31¢c}. Roberts’E 7oA §-5F
2 FE9 T Aatel gt ZAolely] Bk vl£3te]
&L Walsle R Aol 7154 o1 wllE
of] kA gck s}3ict.

TSS2] 1ol iAo B+ gelA IR &
on A BAg Yoyl olfrt TEAE FoA
lactoferrin%} A&7} of & Rolehe olE'T % por-
phyrins®} catecholaminese] W Hl-g-3lo] R E 2}
AAZ Holehe 7o) P Boleh. Bistmer ct P
o] Z4-& Holt poodledd|4 fluorescein dye testE
AAG e SAE JebdAR v R34 FeE {4
glo] ML {1A AAIR = YAk il 1 o)f
€ poodle®] SH77} Qtelol] vla} =7] uffEol| A 9
Fage] I8 EE ARE Y TEol 2o vjFHE
B8l 2 Weivke A& delsl] s Eolzkn #3ict
A2 PFEEFE Mol £YEFY WHIE F
Fo] Mect g FPAREAE o|AFIE AR
&2 A ik

Schirmer tear test(STT)x= 53] keratoconjunctivitis
sicca(KCS) W #5552 3<dsi7] 913 w52 a4E
23% 4 e g el !, Rubin et al’g
KCS7} g1 o Yo} 54 FnlEol o)) e 4
eke] Aok, SRt 2432 Q) o)A F-¥o] A
A 4 Q7] wigoll STTE AAlsle] HIFR] 71652 &
AgezH Adse Aol f83ivkn Pt STI+
190313 Otto Schirmer7} XH-&-o2 YA A17H5<t &
EA4EE ol FrAE AR olF HHE
t}. STTell A8l paperes AlBEE Zo] @ou
No 41 #A& AFY FE gicka P, o]
papery= #589 black ribbon filter paper$} §-A st} g
#HElool", TF tear test kit P4F= =1 o] &5
v}. k8 Helpery STT7} A¥3] mm/ming 343}
© Aok, &R e FEANF A= deiFe
Y& 4o} gk sgict

T2 vl R AEA & Eeldhs Wil flu-
orescein dye test, H1 53 A, Fissl2 4] 1) 3
H|ZzREe olfsid #$AY F Ut 5] flu-
orescein dyeg o] 8% vl 7 AFAEA L TE 2ot
ol Al s da] Agsa gl o)t} v
F4 8L o g v T3] NAE Afet
AlF o] FA] ghot HME Ak = UA|RE 7153
FENES] o] 4L U + it FHEElE 4RI
dubd o 2 Foif A 75, £ EFolA =
FAE 3 ANNEE ARSI 4R @t =3
FdulgzdEe s 48] v EE se s &
A% = b Wb o)A A FdAusl Yesia
FFolAle A EH9 Fgo| YolAlA st BE flu-
orescein dye testoll 4] HlF@o] S Y= ol 7|5
Al AY wfjFol] ML) vl FAZ e A e HS-
7b QA S| 5-5-1 Q) Agteljell 7154 FE ol
29 AYE ¥AY F glo] v F2 olal &
sict. AFellAe o]glollE fluorescein dye disap-
pearance test'”"®, saccharin taste test'*” 3 flexible en-
doscopy& o]-§-%t fluorescein dye test” = A-83)3L §)
t}. Fluorescein dye g4atdolA] S2rtA] 3
A8 AES R e Ao, vl FAY N4 L Hglst
ol o] &=t A ol¢llE ZhahAig-E Helsh= il
A3 Q1o Gelatt et al®*e Qb ol E-E s}
S+ "Hig TAsE7] 180 fluorescein angiography &
A A7) %= s1edet.

Fdu|gzG e FENA vISR o] 4E Ak
€ vl §-83A 482 = Qe e uae
5 =2 FAdd JePd 4 glot 2718 44
314 GRAE vjFRe] F2E & T 9t oFARA]
g zdeg o] 8% FEH v FHF2E v
3 dFe glod, 53 A5 yES B
A, 5% FAu T4 FFEE S AL Qi

olo]] ¥ ol A= poodlecilA] TSS7} VR = 9
21-g dolR 12} TSSE Hole poodledt H4 poodle
o] FEAAET vFN AT 2 dYES
%9 #1149l German shepherdg AA3lo] Fdu) 4z
Adeg AN F 7, 9 FHuFR] 3=
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ok&= poodle 6ule](AA: 2nte], FA: 4u}8]), TSSE
Kol poodle 6nte](FH: 1nte], 3 5ule]), 18
3! German shepherd 6u}2l(YA: 19le], A 5u}a])
£ 2 Aol A3t 2+ 77 F 12709 F& dige
2 Add] gt ZE AEEES e A%
st9o5) poodled] AH|ZFE 2.2~5.8kge]|) 3L, German
shepherd @] A|&-& 26.5~33.5kge] Ut}

AYMA - APTS] EF poodledlld] TSSE Kol
A v AL AT TSSE Hel& ARG (AMILT)
o2 yylow, FE3H9] Aol & vzl iy EF
Z2] $1}¢] German shepherd A8 F (AT )y 44
slo] el Table 1).

Table 1. Experimental design

Group No of Breed Tz;;::i;i;g
I 12 poodle negative
I 12 poodle positive
I11 12 German shepherd  negative

FEEHZ HAL - FEREE AAR) 98
Schirmer tear test(STT)E AAjstgdc}. STT strips
No 41 Whatman &33}# & o] 5mm, Zeo} 40mm¥
A Agkste] nrEe] A3t JHA 9 IF B
5mm ol APFE] 34A FU4] Aol AYAl
ok AR ¥ AE] 18] e o ARAE
AAska, 4 F-ARE FEol &8 et FE 29
A AolE FAsct.

B2 THEY AAb : vl HEAES H7e
913 1% fluorescein AA4E o] -8l At Qb7
of] fluorescein A= 2~3482-8 Wojread] ¥ n]go] ol
R e O S R e o=l 7 L R Bt o
9] ol g4 22 5-E o] &3lict. 30ie]
7ZA3stel £ nl7 U2 HaEde] HA g A FE
wjZro) o]# XA 9k Ao 2 Hrs ).

£X| I EMU|RNUL| ZIT XAl : A=
d4g AXsl7] )8 tiletamine+zolazepam(Zoletil®,
Virbac Co)& 2~3mg/kg B HFA3} vl E A7 ¥
Aol 22-24G AWEAE polyethylene 7}H]E|2
Z A% ¥ 60% barium sulfate(Baritop®, ejFAl2k)
£ 0.2~1.0ml/eye sttt F9e 2E #9
0 E Bula AEEES Fddel 53 ¥ shelEHE

2 AHI% Aold 29AE A% FAG BAN 3
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SR S5 02 Fasign
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Fig 1. Diagram of the angle of bend(A) between vert-

ical and horizontal nasolacrimal duct in dogs.

EAX2] : AYFS] STT $2, fluorescein A
2D A7 W £, 59 BAul R FTEO)
o fol4 AP BARAE XA a=0.050]
A §el4o] ARFHE Aol Tukeyel 7S
A skt
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Poodleo]A} tear staining syndrome(TSS)S Ho)A]
%= AT, TSSE Role 44T Y German she-
pherd A¥Fog vre] FERHIFE &7 A
Schirmer tear test(STT)Z, v] 23 MNEAS o47] Sl
fluorescein A4 BIF% FHANE, 23 vlEAe)
shpere 728 @) A8 PduREdEe o8
57, SR BN FRE) THEE A7 3HY AR
ot et
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Table 2. Schirmer tear test values in poodle with or
without tear staining syndrome and in Ger-

man shepherd

Group Minimum  Maximum Mean+SD
I 9.1* 212 15.6+4.3
I 10.2 231 18.1+4.4°
I 12.1 283 21.0+5.0°

x

: Millimeters of paper wetted in one minute

I : Poodle without tear staining syndrome

II : Poodle with tear staining syndrome

III : German Shepherd

**Data followed by different superscripts differ sig-
nificantly at p<0.05.

TEwH|2ke| 8| : 7 ke FERIEE gaz)
STTE A% Z7} TSSE EolA| ¢+ poodle 7ol A
+ 15.6+4.3mme]3, TSSE Hol& poodle ol A=
18.1t44mm2 o] F FZll {2 g,
German shepherdyol|A = 21.0+5.0mmE, I, 1170
B3l f2A A FEEu| o] g@ekth(Table 2, p<0.
05)

HIFHe| JHEH Hln : 2t F74) v T ANEA S
Yok 317} fluorescein <=9 Wl FF F-2HA7HE =4
8k A3 TSSE MHo]A| ¢k+ poodle FollAE 14.5+6.
5&ol%l o}, TSSE Kol poodle Folld= & 7|
oAl A 10.287ke]] o] W47} wiE=E B BE A
oA 30%0] AisleE v]F & o] M} wiZs
A ¢kgkc}. German shepherdFollA & 0.4+038 08
el oll vlsl 214 SlA wh-E MAeEEEE Vel
%lc}(Table 3, p<0.01).

Table 3. Passage time fluorescein dye into naso-
lacrimal duct in poodle with or without

tear staining syndrome and in German she-

Group Minimum  Maximum Mean+8D

I 5.1 295 14.5+6.5°
I 10.2 >30.0* NA®

111 0.2 1.3 04+0.3

* : more than 30 min.

NA : value not available
***Data followed by different superscripts differ sig-
nificantly at p<0.01

S5, +E TauSnel FRE ; Fgupadds
& olgelo] v THe] FTEE vl wehaA £7, 4%
TYEIFR FIEE SHY A TSSE HolA o

Table 4. Angle of bend of bony nasolacrimal duct in
poodle with or without tear staining syn-

drome and in German shepherd

(degrees)

Group Minimum  Maximum  Mean+SD
I 70.4 92.3 85.0+6.8°

I 76.2 99.5 89.8+6.5°
1 100.5 115.7 106.8+4.7"

** Data followed by different superscripts differ
significantly at p<0.01.

g

Fig 2. Dacryocystorhinography in a poodle dog(A)
and a German shepherd dog(B). The angle of
bend of nasolacrimal duct in the poodle dog

is less than that in the German shepherd dog.
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E eZolHE 85.016.8°¢ o, TSSE Holy
poodleT-ell 4= 89.8+6.5°2 F F7lll= §-2JAo] gl
glch. 28y German shepherdFoll A& 106.8+4.7°
& poodleg tigez P I, IF 2o}k fo4 SUA
ke £7h8 YEebAgith(Table 4, Fig 2, p<0.01).

L

B AYollA & tear staining syndrome(TSS)o] U+=
poodled} TSS7} gl poodled] FEAAL, vl £ A%
4 9 ulF3e] Ry f=E vlastszl Schirmer
tear test(STT), fluorescein dye test B 8, +=2u]F
Be) I SAsiglon], AYESTH NYESD
2] 4#A g 8] 23t32} German shepherd-g& 4143
FAlol 2L 24 458 ZH)

2 Ayl 485 STT stripsi= No 41 Whatman o
BAZ PArHE] BAL 47 T8 4 om Aol
s FFEA AFsE Aoz Bugol A
st9c}. vl Hawkins$} Murphy’s A|Zo)4
= 3 Rl 470 B A€] STT strips¥} No 41 QA&
S5mmX40mmz TR ohg, 4G A7hEt SR
5 A2E Ags £ A 7 AEE dxs] g2
Al et 2 Az A= o2 No 41 o #R) 9] F
&8 EFLE STT stripsE e F3 371 A&
A k4t vl et

STTE TEAASS F4se wos Zho] Ay
& whgleln, FAsr|7t PHskE, AFEUA A
keratoconjunctivitis sicca(KCS)\} Q-al=at aisl
71e} 48 Adshe ol {23 ol

Rubin et al'*2 100v}2]9] 7oA STTE AR 2
7, BT 19.8+5.3mm/mino|ic}3 sglon, |,
5, A4 g Y] o E ol ABE S el
2 &3} o] AFEME poodledilA] 17445,
6mm/min, German shepherdof]4]& 20.845.8mm/
ming FoX= QA=A Gtk s o), E Ay
A& TSS7F Y& poodledi]A] 15.6+4.3mm/min,
TSS7} A& poodleoll A& 18.1+4.4mm/minC & F
F74le F-94de] g191A14k, German shepherdoll A+
21.0+5.0mm/min© 2 poodle®} German shepherd
Aolellz f2jX7} QA=) Foldt AAE el
o}. TSS7} gl poodles} TSS7} 9l poodle Aro]oll A
STTA|7} §-9X7) glvke A& TSS7F A4k
4o} 98-8 Qvlsl= Zolw, Rubin et al’E FF

3 5% g Ko7t gigicka Wl £ A
Zol7} eld AL olulx FH 52| Holol 23 A
et Yz,

£ A4l FE9 iE 538 fluorescein dyeE
ol g3t zA £ A3} TSS7} gl poodledil A& %
T 145508 EE o4 2F 308 ool u]F W
2 iEEe Ae $0¥ 5 I, TSS7 sl
poodleol| A= 1njelte] 10284kl ulF U2 wi2s]
A P YA BE dolde 3080 Zuslds A
ZefjEo] o]y AR gktr}. =3 German shepherdol]
A B 04202 nilg- Wl wiES Vel
o] 22 TSS¢ UQle] & bkl £AI7} 9171 Beb
© H 24 WA o FA71 9-8-& Al A= Aola 4
Z}sle}. o}-&#] German shepherdoll 4= poodleol] H}
3 FEAARE BLox Esla TSSH) & kAt
A 2 AL FEuilge] kg & o)H A7) o)t
2 Agsc. 3, Galc™e fluorescein®. & NEAS
% A TSS x| gAY Follx A=A gk gL
o] TSS2] #1glo] uljE 2ol Q7| ¥l FE #HA
Aoz sl whAgd Aolgla A% vl Qo 1y
o] X g¥lo] &2 metronidazole 2Eol] 2% X84
71 WiEell X & Foll oA A= 97t Uk
& Zoz Hol o] ghA] UAAQl XEHeln, X
B Follx MAFAe] FA=R) g vh= AL dAIE
A A g ke Ag Ak RAeg AR
Hr},

Roberts’y= 1% fluoresceing Zupdol] ®ojzal %
5% olell vl F ol ¥l MFAo| e Aoz
S, gek 55 Ulol]l 8 A) gk AL "WEAY
AR BEtle] AFH o wide] ) A
o] i Aoz Pisigic). B AfdelAE TSS7E gl
poodledl| A X 58 o|fjel] fluorescein dyer} wl-Z W2
499 AL ¢l =R gghort 308 ouiell
© 25 wliEo] olH3iict. webA Ay EF 2] AollA
fluorescein dye TR 7-E 58 o2 Al MNEA
-5 Bae A2 YR g2 A 7tolgkm AzEid.
S 58 o|uljol] MAEo} o)H R e A BT
£ AAlle] wijdfo] = sNEA o] e Ao g Blst
€ Ax FAIAe] ek E Afell4 TSS7} 3li= poo-
dleolld B5 Aalajdsz AFs) 2 A 25 AF
Aoz wilg olfzl ot FELS A& Qhdog By
Welx 7] wi-Folr}. Roberts’® 4] 21u}a] 2] el
A A {FZe AAE & F Yk s, 2
ol g+ 5H¢ A%E glglon vFAE H o) $ 9l
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o] I 4 QUsd7] whFolela sidct. webA 2 9
A& HlFFHe &S Wl AEH Aot )
T3 oldolela &% o olejdlt Welew FE
o] siqtzlell WA F RE HAA s A EE
E45E Jeh A sy v 84 FAdS doslA "o
2 &ct. Lavach”%® TSSO A4-L uhifiFog
A& 22p4Q] A R R oln], v]EI-E BVFYUS
W Aol At 7153 Q] #| o] EAfdIcha st &
H, Helper®e WHG-F30] 7154 = 833
Aolelr] Beke 37ER] e 1 o139 2158200
EAst FEAAE 5711717 wifolgta sl e
gkek ol AFale] Ak AYFEYIE F
AE ZRolata gt}

Agolla] AA= 3 Qe fluorescein test: 1% flu-
oresceing ool Moyl F, wo] Fal ap-
plicatorg ¥l FWell AFRJA1Z] the 58 ool H4r}
S Aol WEE™ MEA) sirkn Buksind, wie}
HaPgo] o|HARA god o - o g YAPFR
FEste] Mdrl e =R #cla 33l ojuj o]
2 test FRulEA §, A, FH, FaU J5
RS 4 § glon, o]X} testoll ] Mir} wiEEH
sHlEAls Adelehs g ndvta sild
FEollAE vl§FRe] g ol 71gAl AFska 917
ol HE-g Agsie] #Ud Haw glon, v
H)FEhE st YiujEo g o 5 glow, A
Adg JFE F A fluorescein dye testA|ol] ne-
gativeE JEhiE A2 Agtat vzt & 4Rl
ol ZAI7} k& Svlsle Aoz Agsd.

B Aol g FF< German shepherdol] 4= &
HEEQ poodied]] HIF vil-¢- wl-E MiufE5Hg
ehligich. oleidt 9 Yozt | RzdE
< % 9, 3 IHuFHRY FIFEE 4%
o}, 22 73} poodledil A= TSS7F U 1 7hol] v F
B9 FAEI} Az}l 7V7He- 85.0~89.8°A o1} Ger-
man shepherdoll A& % 106.8°Z poodledl] v|3l 2
et F4-8 Jehlis g & F Sisich B Ajdaly
€ HIFRe] WY e WL 336A dske
u, dubqeg TSS7F A MhAE]lE poodled)] uls) =1
%A 952 German shepherd-& ol ¢t sy f=
E 23 U] Wil FEol €A & whbA WokA &
%t 55 le}. Carrington et al*S 3o} £ F
%21 pekingese FFNA Zete] tear ilme) £AHE
£ 283 & Ad, HFEES] A= FF AMollA
© W Zhet 4, Zheke, Zabalek, AR S5 A

AT, EqF 59 540] o & dad 5 gl a9
t}. Poodie pekingese®} Fro] whEde] FE& oy
Ak, 7 ohE EEell vls) EE=o] 7] af &l
FEo| ¥F(lacrimal lake)oll 1Y F Y& JFE BE
313, Aol gl £8] FEo| AdAyA & £
UrbA Fata, QHE AT ke 4ele] 8 o] gl
il F-F5e] GG T e 49| g Aoz
AEFT} Lavach®® £ FFolA §-53F0] 2wt
3= ol e <7 dstoll vl =27 wiEolaba 3t
on, ol ol fE FIEE A Fn T 7 o ¢t
o] B8 284 FEol 7T FaARoE &
2X &g Aelzkx 33t Severin®® poodle?] g4
A 552 itz 2 27 wo] &2} o) E&
Wel Al s ARG 4 AR s JFda 4
I qto] AR EH o7 FEFE UG = UEF
YA ke 7ML don) obF] =R gk
I 31t

ol4+9] Az 2 Ko} poodleol| 4] TSSE FEe] 3ol
Aol Qo] Y7 ek vlFHe] AFA o EAl
7} Qo] WhAls s Aog AgEo], gog TSSe X5
= R XS Al ARdE uEE AEA S
Hg3lA o]Fo] A AUEF b= Zlol ¥ A
o g A7k,

4 8

Poodleol]4] tear staining syndrome(TSS)e] AJA+&
olH 51z} TSSE HolR] 9+ poodledd} TSS Kol
+ poodlegollA= Schirmer tear test(STT), flu-
orescein A4 v F FAAZ 28|a | FzdE
£ ol 8% 447, 9 FAu|ER) FTIEE 7t =
Asle] o3} 22 AEE A

L ¥FEA%-E 47]) A8 STTE 4AA% A3t poo-
dleclir] TSS7} gl o3 e T2kl Xpole AR
g flglet, TSS7h ¢l poodic Foll )3} German
shepherdto] 9214 SIA FEEu]gko] Hokoh(p<0.
05).

2. v)F3e) NEAS 271 Y&l fluorescein §4-9)
v 54 B S A3 TSS7) gl poodled
oA ¢ 14.5+6.58 1kl vl wiEd AL g
F Aot TSS7t e poodledollAe Aol 2¥
30%0] Al vl FHE AMar} viEEA @t =
¥ German shepherditollA¥= poodle (1, IIF )=
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%2 04103802 wWE WMEFHE YA
<0.01).

3. gz e AR 73, £ TulF
#e) FIXEE FHs ] Y F=E 2A% A3
poodleol| A TSS7} gl F3 TSS7h e 2 4%
85.0+6.8°%} 89.8+6.5°2 FolAlol giglewt, Ger-
man shepherdioll4+= 106.8+4.72 poodle(1, II
el s {94 UA kgt 42 JeRAREHp
<0.01).

ol4te] ZAFE poodlecilA &) TSSt FEAA]
o8 Zlolzly] Bk ok E5l vl S4u T8
FZ571 A9 HZel| 71zt7] wfj gl vl TS HEA
o] UgstA Faf st Aoz Yzhert.
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