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1. @3 hggnenln

1.1 avsazane nsangaiin 5 wlasTwam dulnas 10 lulnsanas)
L-Glutamic acid (Sigma, US.A) 0.4677 3 wlndumsazans 3 Nadaas
: o [ Y a : & A 9 o aa
Turhndu U5y pH iilu 7 d26 NaOH AuhndusulSnasgameily 5 daddas
1.2 ensazay AIANgAINN 25 Y9105 Twam Audsas 10 lulasaas)
L.Glutamic acid (Sigma, US.A) 7.0162 afu shuilumsazaww 12 fiaans
: o o 3 ~ : M) Loy 9 A Aa
Tindursy pH i 7 426 NaOH GurhndusmlSinasqamoiiu 15 adaas
1.3 esazalo nIAngalin S50 YTas Tweyan (ualsunas 20 lulasans)
L Glutamic acid (Sigma, US.A) 140324 nfy huflumsazae 12 Gaddas
¥ v 4 .
Yusdandu Y3 pi fu 7 §20 NaOH FuhindunufTinasqahuiiy 15 daddas
L4 qsazae nsalaiia 200 wluTuam Audiinas 10 Tulasaas)
Kainic  acid (Sigma, US.A) 00213 afu shliilumsazane 3 finnans
: 4 v ¥ '
Turhnduilsy pH @ 7 §20 NaOH GurhndusulSinasqamodiu 5 daddas
15 ssazats NMDA 400 wTuTwa/m udiinas 10 Tulasdas)
t 4 .
NMDA (Sigma, U.S.A.) 0.0204 n3u wulluensazane 3 liadiaas Tuihndudiy

4 .
pH 1 7 28 NaOH Gnhndusudinasgathoiiy 5 dadtas

2.1 ehsazane 0.01 Tuas 5,5- dithiobis-(2-nitro-benzoic acid)

5.5'-dithiobis-(2-nitro-benzoic acid) 0.0792 3y Wuilumsazaw 20 fiadans
1u absolute methanol
2.2 @savany Tris-buffer 0.2 Tuan§ pH 8.6 Tu 0.02 Tuans ethylenediamine
tetraacetic acid
Tris [hydroxymethyl] aminomethane 0746 n3U way ethylenediamine
tetraacetic acid 2.421 n3u vinilumsazaw 90 daddns Juihndu U5y pH 1y 8.6 de

b )
NeOH  @whndusulSinasgathudy 100 daddas
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3.1 @1sazaiy Acrylamide Bis

acrylamide  29.2 ASULAL  N,N'-Bis-methylene-acrylamide 0.8 N3y wutlu
~ an :’ o’l g Ad A ~ Pzl
asazaie 100 daaans luthndu uaznuluniianguyvgi 4 esruvasoe
32 msazaie Tris-HCI 1.5 luand, pH 8.8
v [
Tris base 2723 3y azawluthndu 8o fiadaas udnsulhilu pH 83
s/ :Il - o” o 3/ (o . a aa 4 o
Eunsa HCl nndu@imindusuldsuantu 150 daddas uazinuh 4 osrmnivaises
33 ey Tris-HC1 0.5 13, pH 6.8
@ :’ Q‘I A Aan (Y 9/
Tris base 6 NSy azanwhingu 60 faddes Ysuliidu pH 6.8 428 HC
~ : o 9 (=& o aa 4 o o
wazidmhnauldSnasdlu 100 faddas 1HuN 4 ssrnrased
34 aisazay 10% Sodium dodecyl sulphate (SDS)
v 3
. azaw SDS 1 niu lwhnduuazdsudsinaseu’ld 10 Naddas

3.5 Tiesdvsuarawa1sfAI9619 (sample buffer)

, vhndu 32 iadans
Tris-HC! 0.5 Tuang, pH 6.8 1 ilodaas
glycerol ' 1.6 uaaans
SDS 10% (W/V) 1.6 iiaaans
B-mercaptoethanol 04 Uadans

Bromphenol blue 02% (W/V) 02 iaaaas

USuassau 80 Naaans

=1 dy o g g/ L] [ 1 1 dy 1 @
Wuesazameiluiity Mdamsarmenien 1 dauasansacaiodl 1 aIU HauNU
3/ [] oy A =1
wdurhnivaeauiu 2 un

3.6 Electrode (Running) butfer, pH 8.3 vffui’fu 5

o/

Tris-base 9 03y
- glycine 432 N3y
SDS 3 nsu

.  adumnsazew 600 faddashnhndy Ui 4 esnwadea dev1ddding

v v v
anaznouliguii 37 ssmuzaiduaneusuazneuazaw wazihliidorn s nhdwhndu
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3.7 Ammonium persulphate 10%
' Ammonium persulphate 100 Hannsy ﬁn‘flumsazmﬂ 1 ﬁaaﬁm‘lm{mgu
asaraongounsoulny q nould Ligusaiy 3k wndiumsitrawdaidie
¢ ’ 3.8 @Favaiy Coomassie blue
Coomassie blue R-250 0.4 nsy azawly 400 iloddasvesmsazany
Falsznoudls methanol 40% WaE acetic acid 10% Tuthndu
. 3.9 ’msazawﬁm%’né‘s’maniﬂsau (fixative solution)
1/52n8UAIY methano! 50% URAZ acetic acid 12% Turhndu
. 3.10 sazaedmsudadfon (destaining solution)
152n8URIY methanol 40% 1A acetic acid 10% Turhndu

3.11 MSIAT UL separating gel 9%

vhndu 35 dadans

Tris-HCI 1.5 Twan$, pH 8.8 20 iladaas
) e3azaw Acrylamide/ Bis 24 UanaAs

msazaly 10% SDS 0.08 HaRaNI

@15aza18 10% Ammonium persulphate  0.045 Hadaas
TEMED 0.011 iaddns

U5 8039 fadaas

¥
pausarasauriausn niuinngannaeen  udRnuAvmsazaw 10%
SDS @13aa10 10% Ammonium persulphate (2 TEMED Jumesnaualuszninuinu
s o 9 * a : M 9 q’./’ (] -Qy 9/ a
. aszen fsonld aey q wwhndubiifiudueguumsazaonay  dsliensnanuing
. . £ k- < @ a . . (=4 At
polymerization Faldaidszuna 30 W Hadnine  polymerization arsnuealion
dszing 2 $3lue Jathwi stacking gel
gg

3.12 MIAITUY stacking gel 4%

vhndu 243  adans
. Tris-HCI 0.5 Twani,pH 6.8 1.00 Haddas
f3azaw  Acrylamide/Bis 0.53 iaaans
sazaly 10% SDS 004 iadaas

@15a2a18 10% Ammonium persulphate  0.025 Haddas
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TEMED 0.0125 Hanaas
YSuassav 40375 Naqaas

¥
nauEsarawEuiiausn gaoneeen Ui NUANMTAZWAUTUANAL 1INUY

$ og oy 1 [ ~ 3 9 o asr o 9 a L]
SUIMNLQIVY separating gel #ovuihesn e Tduunaaanalddmiumldinases

» 1
1 stacking gel wazaliedior 1 Falu Saiwealyld
4. msniiilelunian sulfhydryl-contained protein 19835 autofluorograph

41 asazate 1 Ty Sodium salicylate dwiulwa 1 UAY

b 4 .
Sodium salicylate 6.4040 niu Wlfilluensazaiw 40 fiadidas luthnau
. <t acy .
5. gnsazaeildlumsvlnalaliséiv 1aeds blotting

5.1 @sazany Tris-buffer saline

Tris-HCl 2 Taand, pH 8.0 5 oo
Sodium chloride 878 N3
fuluensazans 1000 fSaaansluiindu

5.2 esavaly Tris-buffer saline Tween
Tris-buffer saline 1000  Haaans
Tween 20 (0.05%)- 0.5 Haaans

53 @gazay 5% Skim milk
Skim milk 5 n§y imdluensazans 100 dadans 1y Tris-buffer saline

5.4 P3R5l Towbin buffer

Tris 303 g
glycine 144 g
methanol 200 mi

. b d '
YulSinesdaoinduauiivsinasgatodiu 100 Taddas
5.5 substrate buffer

Tris-HC 2 Twans 5 {inaans



Sodium chloride 5 Ium{ 2 yaaans
Magnesium chloride 1 Iumi" 5 dagaas
o 9 A aa : &
wldsuensazae 100 Hadaas luhnau

5.6 Substrate
Nitro blue tetrazolium 33 ‘hﬂﬂ‘iaﬂi

5-bromo-4-chloro-3-indolyl-phosphate 16.5 lulnsdas

1 4
(@11 substrate buffer 5 Hnaans MeAu 5 Wi oo 1 lauuassa
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Objective : ANMINAVBINTANGMIIAADMIINA  abnormal eye growth Tugnin
Tagnls sumoununsaa (eye occlusion)

Materials : gnliowgilszanu 2-3 3

i 4 ' ' 3/ -2

Measurement : tignideenitiu s agu aquusamyngniladiomlnrahuua
o o o Vo o . v
anullugdnsae  nguit 234 uaz S awn1d5umsaia intraocular  ANBAIATAY

» .
nsangAiin TuYUIA 90,505 1102 1 umoles/eye AMEIAY pazmde1dsunsSadmindu
v . b4 b d

10 ul wiiddanii 3 SuiunshuazuengnannFuihmin JAANYEIIMNN. equatorial

. . by v a4 9o =
{lay axial UHATLHYNIDT retina 1 suss total sulfhydryl 10N 9 n"lﬂmmzﬂ?uumem

szwinmunuazdnolugnliuaazda

1 4
18

oSy Yo X a t = 9 o < o ¥ o
Results : i ldsunstla funalugiuediuiuidda lasmounuyinluguezi
[) b4 ¥ )
MMy uvenimyn AW equatorial HATANNYTT axial nquitldnsanganila 90 w30
y ¥
50 umoles/eye Bwathiafivinafinas Muhmnin #2117 equatorial LATAIMON axial
o q ¥ d 3 v y " d o
¥ 5 umolesfeye Mt lvgivuianiioy aIuvuIA 1 umoles/eye Tumumsnaounlas
fivanu USunet total sulfhydryl U84 retina iranaclunguitldsumsilanedadae
ﬂiﬂﬂqmﬁﬂ 90 130 50 umoles/eye
. s o b o I; 1 P -~
Conclusion : misdlamimamitgnaifivinalngiu  daumsiiadensangmiin
9 o d‘tg [ a 9 -~ = a
Wnaludnyashitutuvnanld USum total  sulfhydryl ©194@AIDINIIING abnormal
function 4®4 retina

Request for prints : WIUIHA qassalwyad madrundying AUTUNNLAAAT
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4 ¢
%ﬂ-ﬁq@ é‘!ﬁuﬂ HINATUYVUITH qaism"lwgaﬂ

FUANE MASTUNFEINGT AUTUNNENAAT  UNINOIREVBULAY

Comparative Studies of Occlusion- and Excitatory Amino Acid-Induced Abnormal
Eye Growth

Yauvaret Suwanphaiboon*, Jintana Sattayasai*, Nison Sattayasai**

* Department of Pharmacology Faculty of Medicine, Khon Kaen University

** Department of Biochemisty Faculty of Science, Khon Kaen University

This studies examines the effect of excitotoxic amino acids on eye growth and
total sulfhydryl content compare with occlusion. Day old chick recieved a single
intraocular of either 5 umoles glutamic acid (GLU), 50 umoles GLU, 200 nmoles kainic
acid (KA) or 400 nmoles N-methyl-D-aspartic acid (NMDA) per eye or monocularly
occluded with masking tape. Following 21 days survival period, eyeballs were removed
and weighed. The axial and equatorial length of eyeball and total retinal sulfhydryl
content were determined. An increase in eye weight and axial length without changing in
total retinal sulfhydryl content was observed in the eye treated with 5 umoles GLU.
Treatment with 50 umoles GLU resulted in a decrease in eye weight, axial length,
equatorial length and total retinal sulfhydryl content while KA resulted in a increase in
eye weight, axial length and equatorial length but decrease in total retinal sulfhydryl content.
Eyeballs treated with NMDA appeared normal. Occluded eyes were enlarged with and

decrease in total retinal sulthydryl content. The results demonstrate that this excitatory
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neurotoxins  have different effect on eye growth. In addition, changing in total retinal

sulfhydryl content might be associated with the abnormal growth of the eyeball.
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SULFHYDRYL-CONTAINING PROTEINS AND ABNORMAL EYE GROWTH
Nison Satgaygsail, Yauvaret Suwanphaiboon2, and Jintana Sattayasai2

2
1Department of Biochemistry, Faculty of Science, and Department of Pharmacology,

Faculty of Medicine, Khon Kaen University, Khon Kaen 40002, Thailand.

Photoreceptor cells in the retina are proposed to play an important role in controlling
eye growth. Changes in eye size and zinc-iodide-osmium (ZIO) staining propertyb of
photoreceptor cells were reported after treatment with certain excitotoxic amino acids (EAAs).
In addition, ZIO staining was éuggested to relate with sulfhydryl group. In this study, the
effects of eye occlusion and EAAs on eye growth and sulfhydryl-containning proteins were
examined. One day old chicks received either a monocular occlusion with opaque masking
tape or a single intraocular injection of 5 umoles glutamic acid (GLU), 200 nmoles kainic acid
(KA) or 400 nmoles N-methyl-D,L-aspartic acid. After 21 days, the eyeballs were removed
and weighed. Measurements of axial and equatorial length were taken. Retinae were
homogenized and total sulthydryl contents were determined. Retinal proteins were separated
by using gel electrophoresis. Autoradiographs using 14C-iodoacetamide were done to identify
sulfhydryl-containing proteins. Eye occlusion resulted in an increase in eye weight and size,
but in a decrease in total sulfhydryl content and sulfhydryl-containing proteins. Treatment
with GLU increased eye weight and size, but to a lesser extent than eye occlusion. Total
sulfhydryl content and sulfhydryl-containing proteins were normal. Treatment with KA
increased eye weight and size, but decreased total sulfhydryl content and sulfhydryl-
containing proteins. No changes in all these parameters were observed in NMDA-treated
eyes. The electrophoretic pattern of proteins in all treatment groups was the same as the
controls. It is proposed that sulthydryl groups of certain proteins in the retina might have a

functional relationship with eye growth.



