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Enhanced in Mitochondrial Complexes’ Activities in Eyes
of Glucose—-immersed Zebrafish

Jisun Jun' - Ki-tae Kim? - Eunji Oh' - Moonsung Choi'
'Department of Optometry, Seoul National University of Science and Technology
’Department of Environment Engineering, Seoul National University of Science and Technology

Purpose: Diabetes is a metabolic disease that occurs when the pancreas does not
produce enough insulin (Type | diabetes) or when the body does not effectively use
the insulin (Type Il diabetes). One of the most common complication of diabetes is
diabetic retinopathy(DR). DR is a time—-dependent disease and induces blindness. DR
produces reactive oxygen species (ROS) and superoxide is mainly made from
mitochondria electron chain and it is harmful to eyes.

Methods: In this study, eyes were enucleated from glucose—immersed zebrafish which
is good model to generate diabetes and then mitochondria were isolated to evaluate
activities of mitochondria electron transfer complex. Activity of mitochondrial electron
transfer complex in eyes was measured by UV-vis spectrometer.

Results: After the glucose immersion, the amount of mitochondria in eyes was
increased compared to non—glucose—immersed zebrafish. Mitochondrial complex |, I,
lll, and IV activities of glucose-immersed zebrafish was improved compared to
non—glucose-immersed zebrafish.

Conclusions: These results indicated that 3 days or 7 days glucose immersion on
zebrafish to induce the early stage of diabetes on zebrafish. Zebrafish might
contribute to metabolic compensatory mechanisms in eyes to restore their
mitochondrial homeostasis on the early stage of diabetes.

E-mail : j85455263@gmail.com
E-mail : mschoi@seoultech.ac.kr
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gt=d =29 FAIIESY gy REd &I}

gy . HYR2 . |2
ISTIHetD BACHEHY QrR RS - 2SR (Hetn BHEHOIESHY

SH: SI2E ZADIE(SH2EHMEHBAIEX, SI2E=SUHAMIIE)E HLSIH A &
2| T (reliability)& ZOlol) EFE Z(validity)E HIlot AT

g stmgE4=HEMENE &Y Al S52 =017 ®loi =2 3 mm=Z MESHR LD, &
DEESUHAMNIIEE= 2Lt E+E 2ol Whatman paper #41 EXE AEHN &0t
Of HMZGIUCH A2E 2AH2 2oideE UAXE 33 220tH ol S AKX ofF
2HES ED £ 33 22 HAE AEOIF D, BEIEE EBIlE JIE0 AI2ZD Us HEM
2 AH(Schirmer test, Color Bar Schirmer Tear Test, EagleVision, Inc, USA)2
SMTube(Echo Electricity Co., Ltd., Fukushima, Japan) ZAtE OISolQUCH. A S0 &
I A 2000 Aol HH 62HH(1240HE UASZ #20{A A, SMTube 2 &=2s0Z2
MEE HEHEXNL S2HESUHAMINEZ =2 22 SHOIULH BAIE QI2E £
Ol E E0lol)| st Jsggez dst =22 W Al2H(Tear break up time, TBUT) &
MNeE EZHN g2 45 wIl Le= Xl (Haag-Streit Strips, Haag-Streit, USA)E AIZ
ot =HOIRUCH SH 242 SHEZ== )8 SPSS version 21.0(SPSS Inc, Chicago, IL,

14°)
[w

USA)2t Medcalc version 17.5.5(MedCalc Software, Mariakerke, Belgium)S AI25
0|9l =&t HlWE= Wilcoxon signed-rank test2, &4 2 Spearman ab2t
S 0|20t 240l 2H, ROC curveE 0|20l 2122 E0|=E =240l LH

HI
Jx

2 HES0BA SHE2 13.44£6.55 mm, S=2SHESHBAM FHUS 12.23+ 6.18
mmZ FZ2HB AR O 2 LEHED(p=0.020), & ZAE AOI0IM =2 &248s =2
ACHr=0.764, p<0.001). SMTube SFZ2 4.70+£1.80 mm, SIS UL AIINE SH!
2 4.08+1.56 mmZ SMTube ZANHIA O 2 &2 2/ (p=0.0001), & ZAZ ALOI0
N SSEQ d2ds BACHr=0.557, p<0.001). TBUT SHUS JIIESZ & 4ItX BA
FHO QAE} S0lk= 22 AS2HB AL 43.3%, 71.9%, S=EHES0HS AL 32.8%,
84.2%, SMTube 32.8%, 82.5%, St=& == UHAIIIE 74.6%, 50.9%2 LI == =&
T=USAIIENA OtE =y, S0lks st==42HUA It =3 LIERT. 20
A SIS HEBAM &S Al S U2 e S=EHSHSAL O 2 LEHRT

(P=0.0187).

ZE: =82z JHge HZHENY == HBAIIE=E JI&E #EHEKX, SMTube2t =
ot d2HsS 21, 22 HE SO0IT0A, === UBAIIE= U0 DI
& SYE0 O = LIEL JIE S8 UH 3AEeZ R 122 42T

E-mail : msemerong@naver.com
E-mail : kjl@eulji.ac.kr
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<EXH WE-2>

2004 Aol 2&EAANA Spot Vision Screener 2 824

Z2ih RHBEO|A BZS VS1002 22 -1.04+£1.97 D, M4AE =HZ A= -1.34+2.18
DOIRUCH E=Z2l Xt0IJF 0.30+£1.26 D& VS1000| K=& =Z2ZAH0 Bl 244 s
£ SHIAJALD, SHE2Z 228 X0IE EUCHP=0.001). dF=ZH0IA2 EBZE2 VS100
0l -0.86+0.69 D, XZH=ZE2ZA EZ2 -0.75+£0.71 DOIH &EZS XHO0|Jt
-0.11£0.61 D2 VS1000l X2& =ZZ A0l HioH OHOILA 2Eez SEJHE/YLD, SHE
O2 ROE X0IE EUCHP=0.008). ZAtBt2 power vectordEZQ2l M, Jo, Juis 8222
TAst 20 MO B2 VS1000l -1.47+£1.97 D, MAE =&HZ AL —-1.72+2.24 DO|
1 HFZOl X0t 0.244+1.24 DOIM, Jo& E#Zgt2 VS1000l -1.07+£2.02 D, A& =F
A -1.40+£2.02 DOI) EZS XH0IJF 0.32£1.34 DOIYULH, Jss8 22 VS1000|
-1.0242.06 D, A& ZZAAMIL -1.34+2.22 DOI EZ2tQ Xt0IJt 0.32+1.35 D&
LIEHSECH power vector 82 2F EA ez SHI/ULH SHELZ S22t X0l
£ 2 CHp=0.005, 0.001, 0.001).
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Jl tHE20lctl) M25M, 1 X0lgi0l a8l 2F0A 010 seECh vs1002 2z
= 87.7%, S0l 75.9%2 =&20ld SJ0 SSotH AAE =ZIAMt =2 o2
SHE UEHHACH AMA=Z B A= 20l W TN XSHAl 42 B2 A2 2 2X
0l =220lds S == AN NAH =ZSAM BB Atz AISEJtset A0t 2
= AS NeZ M2AET
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<EXH EE-4>

A Comparison of Stereoacuity by The Verhoeff Stereoptor
and Clinical Stereopsis Tests

HyeongSu KIM - ByeongYeon Moon - DongSik Yu + HyunGug Cho
Department of Optometry, Kangwon National University

Purpose: To examine whether the results of the Verhoeff stereoptor would correlate
with those of clinical stereopsis tests used in optometric practice.

Methods: This study involved 40 normal young adults, 18 women and 22 men, with
ages of 21.82%+1.22 years. All participants had visual acuity with better than 0.8 in
conditions with or without glasses or contact lenses and they had no strabismus. The
stereotests were performed that TNO test and Titmus test were at 40 cm, and
Verhoeff stereoptor (a depth of 2.5 mm) and Frisby test (a depth of 6.0 mm) were at
depth perception threshold (at closer distances recognizing depth perception). All
tests were repeated four times and stereoacuity was expressed by mean seconds of
arc.

Results: The depth perception threshold were 871.43£243.19 mm in Verhoeff
stereoptor and 772.86£439.34 mm in the Frisby test. The depth perception threshold
in Verhoeff stereoptor showed a positive correlation with Frisby test (r=0.769,
p=0.000). The stereoacuity were 51.30+24.12 seconds of arc in Verhoeff stereoptor,
235.94+292.29 seconds of arc in Frisby test, 100.59+£71.10 seconds of arc in TNO
Stereotest and 71.90+52.40 seconds of arc in Titmus Stereotest.

Conclusions: Verhoeff stereoptor test, examining depth perception has the lowest
standard deviation in four different tests and a positive correlation with Frisby
stereopsis test.

E-mail : sinmasuri@naver.com
E-mail : hyung@kangwon.ac.kr
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Saladin near point cardE 0|8t FAIAIXF Z A}

"hE
=T
S20stn orA 2st it

S WP otd S EZE5tL Saladin IEE =01 40cm 20 =10 =8 FDE =T EHCY.
HEUMA RAZ nonius line =H2 HHSS FAIGI2tD & F HOZ A & ANHEE &
EiSHH &t = AME ST HEE AIEUAM FAIAIX2AS 20t Y-intercept2 ZE AL,
HEAMPIE LIEHUHE X-intercept= AIHEE ZEZAID|=0 228 Zcld gl 222 =
HOI”ULE FAAIXL HEE SHES 252 |10 ol FD g2 IISUA JISRUCEH FAl
AXLSl S22 Z2|E gle &tz =38otil, 3ABI, 3ABO, 6ABI, 6ABO, 9ABI, 9ABO,
16ABO ¥ 20ABOZ aAIRMLE ZelE& HE2 YJ| /ol Z2l&S Jtotdl & ALolol 15
X HT =2 21D Aot SIYSM, HAKUH AIED AfHKI®, = X LIEtY O
E 2dletst ® 2loIEZ AME QLD <o ZEHelCr 5 OlLio 888 22X 2
ot X B IS ot) HAAME SZotULH

23 =E SE2 J|IE2 Wesson fixation Disparity Card2 &S Z102 RAFSH 80|
LI2HCH. Type | curve(72.3%), Type I1(15.4%), Type 11(23.1%), Type V(J 1D, TR
Y-intercepts(fixation disparity)= 3.65 L+, X-intercept(associated phoria)= 2

RULH.

Z&8: Saladin near point card& 0|&8t =AIAIXt 2 Al= Wesson fixation Disparity Card
Off HIoH CHANXRIDOEF EFS31D] A2 &0l O AL sdolsS Aoz Hlw Ag Y 2kor
=

AZ AL OIOIEIE Hluwotd X0l 1 el S 0t Jb QAT =0

e

lis]
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<EXAEH BE-7>

The effect of fatigue severity on dry eye syndrome

Hye-Won Park' « Tae—Hun Kim??
Dept. of Preventive Medicine, College of Medicine, Kangwon University "
Dept. of Visual Optics, Graduate School of Health and Welfare, Baekseok University 2
Dept. of Visual Optics, Division of Health Science, Baekseok University

Purpose: The study was to investigate the effect of fatigue severity on dry eye
syndrome in adults.

Methods: Structured questionnaires were used for 365 adults (97 males, 268
females), participants of sex, age, ocular history including basic population,
sociological variables and with the investigation of lifestyles, including, were to write
to self-evaluate FSS (Fatigue Severity Scale), OSDI (Ocular Surface Disease Index).

Results: The mean fatigue severity of 365 subjects was examined as 4.52 £ 1.37.
When divided by 3.22 into the low fatigue group and the high fatigue group as node,
the low fatigue group was 19.5% (71 people) and the high fatigue group was 80.5%
(294 people). The prevalence of dry eye syndrome was 88.8% (324 people), mild
21.6% (79 people), moderate 15.9% (58 people) and severe 51.3% (18 people).

Dry eye syndrome was on the severity of the low fatigue group in severe 29.6% (21
people), moderate 21.1% (15 people), mild 32.4% (23 people), normal 16.9% (12
people), in the high fatigue group severe 56.5% (166 people), moderate 32.5% (23
people), mild 19.1% (56 people), normal 9.9% (29 people).

Ory eye syndrome was significantly different according to fatigue severity (F =
70.851, P = 0.000).

Conclusions: The results of the analysis of the effect of dry eye syndrome according
to fatigue severity showed that the higher the fatigue, the more eye fatigue is
considered to be dry.

E-mail : kth@bu.ac.kr
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As|IHN? . AT . 018 - R’ - AAe - 90IF!
TMESE)| e Ot RS} - 2N S m LAtSHEH S OF S Al
SH: 2 AFR0A= 220t T2 S £=XIH Hartmann Shark Aberrometer2t Retinoscopic
Aberrometer2 &8st AU HE X2 TZ2 X0lHl et RAHd= HASot) Az

HE HlwotRULCH.

gl 22|0F OH2 S 2XH Hartmann Shark Aberrometer (KR9000-PW® |, Topcon,
Tokyo, Japan@ Retinoscopic Aberrometer (OPD Scan® NIDEK Co Ltd, Gamagori,
b

Japan)E 0|3t =F& 20 E &AM, 2, =FHE ZEE UWRS SO
A, FOF=XF dell f8EsXe HZ22 X0I0 e Relds d&otl & Iz =dst
FX gt 2t o ZAHE HlWotRULH

2 & DD 29 AT & DA=XE2 1002 200 SHE2Z =20 LiEt
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O AR & X2A 2220 0IXls &S &Qlot DA oL

g AR HAN S2IoHH HUAS0IL ARAXS0l ALH ZHEHX Z0 MOt
gle st 200 2AICH 30 (L 119, 0 19Y)2 AL Z GIRUCH 2HO0IMNETE XS
=22 A H(Topcon KR-1W, TOPCON Corp. Japan)2t ZEHE 080t & Aot D, 2
dusttde Us=2E2-LUY=sH=2 SEHORUCL. A2 oolEzdd 2= 85 mm ¥
9.0 mm2 HIOIAAHEI 2F HSE+= One-Day Acuvue TRUEYEE AIESSIR L, N3&
= HOIAHEE AL 22X 2F 2 £ §UEE 0/5YZ Y (double masking)2 0l
SoIACH DA = et =0 =2XIt = A=2S(SL-D7, TOPCON, Japan)E AtE
ot X9 ZAMED|, SHSAY, A, EHLAAM L HAEOIH 0t0la2 EIotH
M)t RHECZ Ao, UAE Hotes BEHEHX HEZ 5A12F 2 20l E2XAt
E Soli 0l=&, Hote, ANEds 52 UEEE 48 HE=2 HIIoHRILH

2 F BF HOIANES BEHEUXE A2t AZ A0 EOtet 23 8.5 mm HIOIAA
S0l Hesh HE AEHE 22 I 550H91.7%)0IAD 9.0 mm HIOIAHEN XE st
MEHE BQl 2= 479H78.3%)22 LIEFGCE HIOIAHE 8.5 mme2t 9.0 mmol 2% =
gt HE AEHE Bol B2z 450H75%), 102+2(16.7%) 8.5 mm HIOIAHE02, 20t
(2.8%)2 9.0 mm HIOIAHEN D Metst MBS 2SRACH 2% BE0l 7.80 mm=Z2CH &
EIZ5IH 8.5 mm HIOIAHEZ, 7.80 mmELH Z3H5tH 9.0 mm HIOIAHEZ HAS=
ZEA I8 Z20 U222 MEst AE 20/X2H 850 mm HIOIAHENE 13.3%IF,

mstsk AMEN

E 20, AEIZE 2900 =stst Hil0l
AEIE

St HIOIAHEIL O|ARQl AR

25%2 =2 HIE2 LIERC F280 H8Z2 Haltel 63.3%0A & &= HloIAA
S 25 Z00 ot D 30%0MA= 8.5 mmE, 6.7%= 9.0 mm HIOIAHES XE 20| O
E0t0 of”2el, 7.8 mm 20 S8et 220lA 8.5 mm HIOIAHES =201 O E2
HE2 27.8%2 L& EOtOIA Aot BERE HIS(13.9%)20 =X UEtG D 0l
= HEL AEIZE HEMHE dsob) ez =&

ZE8: 23240t 2 Ael2 oI EZ2 2 XS FRUE 229 ZEEHF 220 HI0IAHE
£ ZFotAHL dXx A2l NH2AHQ HSZ0 &= ZR0 L8 eIt Motk &
S = UALEZE XE = IIE &H "It Sottty M=
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S A2L0lAb Q0 OFEEO0| 90D, MEAIZ 1.0 0/A0I01 LOHAl

= ZAHd X Mas ZAGHUCH & 16342 SOt 1222 0IFHM UL, A2
o0l Ues 20l Ot HOZ 0IFUHE Sl AIEE MESHH 122 62 2ol

Ot ZdlX E Mt 22| gJIs=ES HAotALH

Zi: HAXE dSote ZHEZ2l MAEZ2 greenOl JHE EUYSM blue—green, rose,
purple, yellow &=O0IUCH. 2H2l HABAl 2HEES )= visual stress= yellow MaS &
Eigt STMO| JIE =AM rose MaS MHES M0 JIE HUALH SHER2Z |20
Ot CHp=0.00). ZHE= =& & HEGHH A2 S0 == purple 2E0l IHE EU

X HE F JEGHA e == blue -
reen &0l Jt&E HACHp=0.03). blue—green 1S Zcidl
Jl £&J1 Sototd e, UHHX 082 2456t} CHp=0.00).

green 10| JH& EUD

ZE8: 2oAIJIs 0140l Sl HSHMSE green ZHEAIXE R0l ASOIRULCH. THE MaE2
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St UEIRD == MHEE MxXtet XEHO g2Ads 240t Z2dedl X 2EH 5
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AOHAl JsS IR H2 MOl 34H(BEZ 22.54+1.66AH, &A 20 &, A 14
OZ SIUCH &, 2H2l AIRIZBAIE st 2AOotAl Jls ZAI ZES HAIE
Allyn, America)2}

™ 0R o
o
oY 0z 0.>..

S = HHYI|(Streak Retinoscope WEL18245, Welch BCC (binocular
crossed cylinder)E 0I8ct0 Zeld =2ZZ 0 JIMLEN e ZHPSEES =HOH0
CA/C HIE EItotULt.

Z EFE AL T2 2 A AIOIOIA ZEEIE2O X0ls 2 Z2s 22
ISl MEM SHE ) BCC SEE AOINA SHESZ K28 02 EAU2H
(p=0.000), BIIA BOS JINgaeoz Z2|8 2EH(A)0| SIHESE US| X
Solote &l 2AHIF UYes U202 LIEIGL. 2 Z2|5 22 I MEEUH A CA/C
H= BCC =&E0l MEM &Y 20 IH UES2H, 10 A, BIZ2 HdtLD 25 SH
Moz RO X0IE UEIHCH 2= JAIEUHAM 10 A, BI2Z CA/C HIE SEE &<
ZAHE ALOI2] B XH0IDt JHE HUSH SHEL=Z R2ls XH0IE Z0IKl LUCH &
AUOLAl JIsS2 JIEl AFES A2, 10 A, BlIez =& CA/C B2 22 MEM =3Y
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