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KEY WORD : PORCINE OVIDUCTAL EPITHELIAL CELLS/CUMULUS OOCYTE
COMPLEXES/ESTROUS CYCLE/SECRETORY PROTEINS
WANNA METTASART : CELLS AND PROTEIN SECRETION FROM PORCINE
OVIDUCT AND OVARY IN ESTROUS CYCLE. THESIS ADVISOR : ASST. PROF. MAYUVA
AREEKIJSEREE., Ph.D. 118 pp.

Morphological investigation of ampulla and isthmatic epithelial cells in estrous
porcine at follicular and luteal phases revealed that they composed of simple columnar
ciliated cells (about 7 to 10rum in diameter) and round shaped non-ciliated (secretory) cells
(about 4 to 5 um in diameter). From the total of 110 ovaries of pigs at the age more than 210
days old, the ratio of cumulus-oocyte complexes (COCs) in follicular phase to luteal phase
were found at 557:323. These COCs can be further classified into 5 types; intact-, multi-,
partial-, and expanded-cumulus cell layers. After culturing of intact and multi cumulus cell
layers (COCs types | and Il) in M199 supplemented with 10% heat treated fetal calf serum
(HTFCS), LH, FSH, and estrogen, and incubated at 37°C, 5%CO,, high humidity for 24 to 48
h, the ultrastrcuture of cumulus cells was changed in that they separated from the ovaries. It
was indicated that mature oocytes developed from COCs types | and Il can be prepared by
the cell culture media reported in this study.

Ampulla and isthmatic epithelial cells from oviducts and cumulus cells (CC) and
granulosa cells (GC) from follicles cultured in M199 supplemented with 10% HTFCS and
incubated at 37°C with 5% CO, and high humidity for 48, 96, and 144 h. before performing
SDS-PAGE were detected the protein secretion. The results showed that secretion protein
band was not observed from any type of cultured cells. Utilization of LC/MS/MS technique for
identifying selected proteins from secretory fluids of ampulla epithelial cells in follicular phase
found that the >220 kDa and 240 kDa protein was probably trypsin or protease. For the
secretory fluids of ampulla epithelial cells in luteal phase, the protein sized 95 KDa was found
to be a 90kDa heat shock protein while the protein sized about 105 kDa may be glycogen
phosphorylase, protein kinase, or oviductal glycoprotein. The proteins from secretory fluids of
CC+GC in follicular phase at sized about 27 kDa, 45 kDa, 140 kDa, and > 220 kDa were
found to be immunoglobulin, haptoglobin, complement component 3, apolipoprotein A-1V,
ceruloplasmin, hemopexin and fibronectin respectively whereas the protein secretion of

CC+GC in luteal phase at size of >220 kDa was alpha-2-macroglobulin.
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Seluflueiozidiyvesszouduiugmeidielugns ognmedmdvesseutnsiv
(pelvic inlet) $9Tveninsovdu ldaumiaisnialusesio (broad ligament) ABULYUIAVDY
[ ] { o ] o [l
Selvazlasumladlinuszes S1uau nazanmaesgedula uazaes 111 qiiie (corpola

Y
lutea) MUUNATI T anyMLAd1IBNIBIU (BTTUW ABINNGA, 2545) UIALAZIIHITNVD
[ ] cf: [ 9}4?) (Y] A @ 4 o [ 1
Selvdudunls laduediuszezuee19smsduiug 1nn1sd151959 lvvesgniaiaon
1o Jdo @ . T v 1 [l

T59aidai9119U 1,000 A1 Kunavongkrit tazasty (1987) 3109139 ldwdolivuialvg)

Y [l
HagTihrIinINNIATUYN LEAIDINTNUIANIIAUYN FeToAnABINUAITANEIVDY
Einarsson (481¢ Gustafsson (1970); Kunavongkrit 18% Larsson (1982 ) ﬁ1ﬂ§ﬂﬁﬂ’iﬁnﬁ1ﬂmﬂ
3 o A v [ o ] = 1Y = Aa ~
Wudasetiseluminluge 3.00 593.30 n5u Taslivuia 1.8 x 2.5 x 1.1 sUANAT (A INH 6)

ti' I (%3 9 =Y 1 [} = (% .

nazgninneadudaudlvzliseluniin 6.20 19 6.50 N5 Kunavongkrit tazame (1987) 5019

o ' Y o ' . ' <3| o 9 o o ' 14
5999z ineRiuse 14 (ovarian bursa) Tasnwizanuiludageiuibinezaquslue 13
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msyasgelunsereadinade
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a 4 . . Ao o A J
2. WAN@0T INUIWA (endocrine function) NF1AY AD 805 lUUIBT 1ATIAU (estrogen)
4 1 4 o

Tusinaaelsu (progesterone) 1aztoU1ATI9U (androgen) 803 IuuIva1itAoIYoany
Aa A a 4 1 a a
nszuaun1sai1avleadifa (folliculogenesis) N15195QYUOIIFAa lunNsounIsUfaus

(fertilization) Gdﬁq’e)gjﬁlmzﬂ: secondary oocyte msan (ovulation) uazmiﬂf]au%

dyw (R A o A A 9 @ A @ ¢ & 4 1 [
wonnnilseludinanees IuuimerdoanuszUDAVWUS Fuwad Ao UAUOIADNS
$ 4 o { a 1 o

asundasvessns luuratedlrnaauianauesddu la11s1a150a (hypothalamus) L@
aouldaued (pititary gland) TaeriumInanszuadon Feaeuldauesiniinlunmsnan

Aaa a a o a a
Woaana qaayLan 805 1uU (L’OWL’O?{L’O%‘: Follicle Stimulating Hormone: FSH) uazgﬂ"lwm

o v A

J ... J a dyd Y A <3| o 9
805 luu (1t201D%: Lutinizing Hormone: LH) SGSINHﬁQQWUQUMﬂuWﬂﬁWﬂﬂJﬂ@ L‘]J’L!ﬂ?ﬂ'i%ﬁ]u

J

15l lugnsanisuiinu awesvesszuuduRug
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wad lidgseg lurleadifaioniy@uivziianisan 1 Weadidasznaailunes 115
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e Fanangos luuldsnawmelsy FINTUATIUNUINAGNHASAIUANNITAINGY AU
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iad liianns lizhguei limesemsdfausaelal

[

A q’;l Ay 1A 1 . . . Yy J 4
woyFuuongaffusa 14 (39071 germinal epithelium UsznoudrezadzlgnuIad

e

QBJI = A dy Y o (Y v Y <3| QBJI . . 1 ~ A [ 1
FULIRYD Lﬂ@uuﬂzﬁuiﬂqmﬂﬂﬁuﬂ amﬂn"lﬂ!,ﬂu%u tuniga albuginea ﬁauwma@ﬂlmiﬂﬂl

q

= 1

] I~ 1 A J dy A ng ~ J dy A :JI =
wiadlu 2 drude drundluitiodesuueniSen Ao ma (cortex) uaziiogotuluisen
[ 1 4 I~ 1 A a A = o =\ [
wAaal (medulla) drunosmndudruniivoadinanionosila gion Tuszezaieg nelu
Aa A Qa: = o 1 [l a Aa A [l Jya A o
Woadmatuziiad legnielu msnsgyveseadinaszegnioldoninavossns luu
' ] ' ] . L. A A
lpaewazieany nnaouldauosa UMY (anterior pituitary gland) tHatgadsyauly
Y Y
a1l 1J52n0UAY fibroblast, collagen 1@ reticular fiber HONNHIITIEWADA 1 U5
2y ' o & £ A 4 o A . & A
YUABIAY auudaauaiuveuioEeNeIiuyila fibro elastic HazluNIINVDI
y 9 A A dy ) [l ] [ 1 ) [ A = .
Wuilszannuaziduiaeanynaeasely TagrmuniesesnasenineselusuiEeda mesovarium

S8 hilus

S 1

vinaldenuenseus wad i Wuaswinlnalalds@uiGendt Teun magdan

=

a 7y ' o A 4w A A
(zona pellucida) uazm%aaaam@m%aﬁﬂmmﬂ%u 13N 1Yl d G]NGI;UEIﬂ'iuJ@LG]SaaML’U
Y

Y U

J [ v =

pgluszaziwiuals WeadiAa szlwaagyadruilszuia 10 U Yy wramifiy 300

U U
v
=

o 1 o 19y (=1 1 4 ] d!
thIﬂ‘iLllﬁ‘i (naa FSNIN, 2543) ﬁ?ﬂl“ﬁﬂﬂﬂ@gﬂ@ﬂi@ﬂi}ﬁqﬂl 13NN L“]Sﬂﬂllﬂ‘illﬁiﬂ“]ﬂ KN
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] 9
il 7 anvazvouraineluvoadia i lugela (follicular fluid) T mag®in (2)
1 [ v d 7Y [ ]
e ligns (0) AnwduRuSIsadaousoUwad lUTIwad 1 (COCs) 1Ay

iagLnIY 1as (GC)

@ [l 1 ) v 1 a <
Iﬂiﬂﬁ%l']\?sllf]ﬂﬁﬂhlmﬂgﬁﬂ'l?lllmﬂﬂNﬂuﬁlUﬁﬂﬁlmaz%ug’] (QRENLY S EREL Ee R ER R ELRIAY]
% =

o & o 1 [ 1 9 T o A o [ a A a
1313 “JNiﬂulﬁllf!ﬂ511ﬂ%$MzﬂiNﬂ@uﬁlﬂQﬂﬁMﬂQWﬁWQ’ﬂu‘] iﬂulﬁlllﬂuﬂil’)mﬂilﬂTiL%'iﬂJuﬁU’é)\i

1 4 [
WoadiAa ldselaligdsendrenisodu (essun au1enga, 2545) 1oy FuLongANRN

u

¢ o

o [V I { I
Felufidnyuzituwgaduuug ¥uRed (simple squamous epithelium) uazilasuulauilu

4 3 cf/l J 1
3UgNUANTUIAYY (simple cuboidal epithelium) A13/91¢ (38n%UTI1 germinal epithelium

dy Y o ] 09’1 o 9 I 09: . . =) . .
wauu%znmﬂwwm daut1 11115 1Ua dense connective tissue (380 tuniga albuginea

) a A | 3|
ﬂ]i!ﬁ]iﬁlﬂli’)x‘iﬂi’]ﬁﬁ!ﬂﬁ uyailu

Y
aa aa a 4
1. Insueidoa WeadAa (primodial follicles) Melunoaanarsiaiii Insuus Tole'lyd
. £ P4 9 J a a J os: = .

(primary oocyte) mgﬂaemem3ﬂwaav1'e')aazﬂa!,muwaauuuq FUIAY (single layer of

flattened follicular cells)
aa . . <3| aa { { o 1 4

2. WoadiAaszezusn (primary follicles) tHunoadimannuuniigalusaly Usznoudae

oA = sy Y % aa o s A s

L"]fﬁﬁulsllf]@uﬂ@ thiLlJJﬁ T@Iﬂ]lc]ﬁ;] “VIa@ui'E]‘]Jﬂ'JEll"]fﬁﬁ'i"l@ﬁaLﬂﬁllﬂﬂlcﬁaﬁzﬂgﬂﬂ']ﬁﬂﬁiﬂlcﬁaa

3 UnsenseuonFuAg? (single layer of cuboidal %30 columnar follicular cells)
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3. WoadnaszezNdoy (secondary follicles n3o maturing follicles n30 growing follicles)

o Aaa 1 A ] a a3
wannanvleaamaszezusn wuhneludszneudlosad Lt Tanh wagda (fulnala-
o A4y P A 1 F o a ¢ aa o ) ¢
Tisaunainnnwaareadgars) aaeenltradvieaamatuusadialgyuaausoUwsad

T

ecR ..

v E4
4. WoadtAaszozNeW (tertiary follicles : vesicular follicles) T¥8¥HNUIINAITDI YV
Aa a A o 4 1 g' ] . . o a
Woadma Tasnamuswrwaadunsylasadrairlugela (follicular fluid) i ldAad
[ oy dld 1 [ d?l d' aa a9 1 o [ Y =
oIHINTINIOUNTY (antrum) Y3 1AYULIEWDARAANITUHIUGUINAIMIAY 200 D9 400
[ 1 aa d o J 1 o Y
luTaswas Fesinmelueadmailuwavesmsnasweurarnnwadunsylagilduen
4 [ [l A
aaunsy lasuilu 2 du Ae
A 1 v Y aa J o P A Y oa
- giausnegsel o wilsnuluweaamatluwaaunsy Tasnnunasa (true

granulosa cells)

=1

- yilafidesegions 1wad 4 Fon31 Ayda ToTowesd (cumulus oophorus)

9
[

=1 = 0'3 ~ [ s Y ] I Y oszl
UDNINUIUFAAFUITOUUDNLTYINIT LEAANNT (theca cells) LLUQ@@ﬂL‘]JU“VIﬂ']Gh'HGlH (theca

Y
I o

. Y Y J LA A &
interna) HAZNMYUUDN (theca externa) ﬂﬂi@ﬂl“ﬁaﬁllﬂﬁ%ja“ﬁ']@ﬂﬂﬁuﬂ

A aa ~ ] g} s | Aa a @
NINN 8 WaaamaizE1$1/1muW‘U"vmumwiuwamma@a«vmum‘mmuj (=—») Wwwa
F4 4
AT4U1 (basal lamina : BL) REATHAY (TT) AtFuuen (TE) (Bloom W, Fawcett DW In A
Textbook of Histology. Philadelphia, WB Saunders Company, Philadelphia 1975. With

permission from Arnold.)
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P & e s
40pm -
PRIMARY
FOLLICLE
100um
SECONDARY
FOLLICLE
200|1m
STEROQID SECRET-
ING CELLS
ANTRUM
BLOOD VESSEL
EARLY ZOMA PELLUCIDA
TERTIARY FULLY GROWN
FOLLICLE DOCYTE
400 YERS OF
|.|rn MULTIPLE LA
THECA INTERMA

MUN 9 NINNAMIRIYUBIDaRINATZBZA1NY

(http://www.endotext.org/female/femalel/femaleframel.htm)

5. n51leu WeadAa (Graafian follicle) ¥3® HoUNTa WoaalAa (Antral follicle) 1130
a a { a < { ) I
WoadiAaNTaANT (mature follicle) 130 follicle de DE Graff (M4A@ 1%z 81, 2543) 11u
aa (] =] 1 1 = a a 3 A 9 a a dy
“N'e)aagﬂaﬂluwﬂwiyuaxwmanagmaiummmymuTm@mmu“lﬂmwﬂ Tﬂaweaamau%
1A a 1 ) [~ aa ~ AN Yo a A o
agmnmsumumammaﬂmﬂuﬂaaamaizﬂzwmw"lﬂwaﬂ‘ﬁwa%maaﬂumamama%
[ Y 1 Y o Y aa { o I~ a
LLAZLDALDY mﬂ@f)uiﬂﬁumﬁ’m‘l’iu1ﬂﬂ‘ﬂwﬂﬁﬁlﬂﬁi%ﬂ%ﬁﬁWNW%uﬂﬂlﬂuﬂ‘ﬂﬁ‘lEJ‘LJ waaa-
a & ] dyw I ] ~ .
1 Gmwaﬁlmazammmaiummzuwwuuﬂuwaﬁmzamﬁm 119 primary polar body Tﬂ&l
' s A L. ] ~ 1 A 4 o
m‘iuwcﬁaauuu"luiacm 1 (meiosis 1) Wi@hﬂ%%@lﬂvﬁl YUENIHAA membrana granulosa N1
¥ A & s v oA £ @ 1 A d o Y A
wumwmmﬁimLﬂuquﬂuqﬂm L“V‘IiJiﬂﬂeUul,LazENE’NWWUE’(HTIZJ‘LJTH‘MﬂIZJLﬁQﬁM@Elﬂ@ 10n
. a 1 4 ] Y4 =1 d'o; [] a I 4 dyd
nucleotides Llﬁ$ﬂ‘iﬂ@$3JIuvlﬂZIL“1faavl“U‘i$El$LL‘iﬂ“UEN’dG]’JLWﬁ!3JEl‘l/IENVlmi]‘iﬂJUWM‘h; FAITUUNG
[ 3 4 ] 1 &) ]
&mmm‘iqmmmaa%%qgﬂﬁ&lfm oocyte maturation inhibitor (OMI) Wafl® 1waa ludzHyA

] L a ' A J @ VA .
mmmwaa“luizﬂz"lﬂ@%a 81370 maa”lquﬂmiwmumgmzﬂz diplotene ﬂlf]\?Iﬂi!,‘V\l’ﬁ 1
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(prophase 1) finaldiaad 14 ldasowaungivad lszozNaoald (Campbell 1az Reece,

2002)

HISTOLOGIC. ARCHITECTURE OF GRAAFLAN FOLLICLE

MEMBRANA GRAMLAL OSE

CELLS o THECA MTERSTITIAL CELLS

THECA INTERMA anTRuM ( FOLLICIL
LOOSE CONNECTIVE i
TISSUE Lk —_— CAPLLARES
COROMA RADIATA A 5 £ _ oA PELLLCIOA
GRANULOSA CELLS s 0.0 LIS AOPHOROOS
BASAL LAMINA = : GRAMROSA CELLS

"
7

d’ 1 = a A
NN 10 mwam%aﬁ"lmazaznsmdﬂu WoadiAa

(http://www.endotext.org/female/femalel/femaleframel .htm)

I I'4 [ a a Aa aAa [ Y] [
daduaazyiinozldnarlumsniyvesleadnauanaiesnu iy lugnsldnan
sz 84 U 1nTre msuomea Woadmarudszezuaunsa Weaananazdnilszua
= ) 1 9 A ) = A A ~ 1
21 Juddldvuaves lunfouiivzan (uena wyziin, 2543) FoadnaszozNaeanyi
1 Q' dgl = =) a A 1 liy
Yiaveswad lzivanniiu Tugnstvuia 9o lulaswas minTyvesrleadidamani
A o 4 ] oy 1
uonnIimsuiuveuradunsy laswazmsazauvoairluge liuds Tassadeves
1 o 9 A d? u’/’ = 9 = 1 ay 9 J) a9
IFAGAI ) GINATIUNNNINTY ST ad1eden Tani magFaueaa lonaae
] Aa 1 4 ] @ Aaa I~ =
waannmnamsan luwadunsy lasmeluneunsa oadimasznaeihusadgva
{ Y] a a I L4 Y] [
wasuansuzveseadnailunosila 81us190U (corpus haemorrhagicum) Tuaiaou
< Zo = s v A . s a A A
nanetunesila gy uaznesila dailuay (corpus albicans) lagipnizAosila giasuyiToN

J 1 =

= 1 “91 dy = 0y = o o I [ 3 9 o
13N "NOULUDIVAD Nﬂ??ﬂﬁ?ﬂﬂ]ﬂﬂ@“ﬁ?\?ﬁlﬂﬂﬁﬂl@\ﬂ\?%5ﬂ?ilﬂuﬁﬂllagfﬂi@l\?‘ﬂ@ﬂiﬂ‘(’ﬂ/n

£l

{ A o o
winnkanges luuTdsamae Tsu (uana wseim, 2543)



A 4! B <Y 1 a ] ] o Aaa
NN 11 mwmaa”lwazmaaaameumaﬁlwmmﬂﬂﬂwimﬂ”lmwzquuWmWGaama

(http://www.endotext.org/female/femalel/femaleframe1.htm)

Primary follicla Craafian fodlichs

Ruptured fallicla

Eag mest
Tertiary Surface
follicle epithelium

Secondary
follicle -

o Corpus
Atratic folliche hemarrhagicum
Corpus albican . Corpus luteum

A k) o 1 Y I 1 aa
NN 12 ﬂTW'JW]IﬂﬁQﬁiNﬂTEJG],L!iﬂulﬂlllﬁﬂﬂﬁlﬁlﬁuigﬂ$@ﬂ“] vosloaalna

(http://nongae.gsnu.ac.kr/~cspark/teaching/chap2.html)
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1011119 (oviduct 1130 fallopian tubes 130 uterine tubes) Yo4ANT (lugna o Ine,
=] = a . 1 o 1 [
2004) TANNesza 15 D9 30 EUANAT (Sisson 1A Grossman, 1970) neoti luilueJene
A (] 1 Y A A . = [ o Y v o o 1 ) ] I
ginIueglugosiodlaoliive mesosalpinx danoi ludumiad1d e lvazgnuaiiugg
Ta® mesosalpinx 11 141AANT2 {90 980TAI3 8071 Ovarian bursa Tne%i53 legnihnnszi
[~ aa.l‘ A
uUutlu 3 ¥u Ao
A
1. YUUON (serous membrane)
oaj 3 3 F) dy ~
2. Funauturund ey (muscular layer)
v
3. ¥ulu (mucous membrane)
o 9 Y J ' o ' . . . a a A
uiisduluilsenoudoaaayeninla (oviductal epithelial cells) 2 ¥ia Fiiausnao
s i ° { o
wadnsanaui 1T as (non-ciliated round shape epithelial cells) 111t 1UMITHAVBIHA?
) Y Y A a a A A A 4 ~
wazdlSuanmmadeuneluldimingaunemslfaus siaidedno waagUnsanszuen
o { @ 4 1 4 Ad
%180 (ciliated columnar epithelial cells) 1vithAnvewa Tunaa lunaziyadoganaIvlu
[l o 1 [l ] v 0 [ . 1 o 1 A % 9 1 Y
o1 lunazasriudsou 11§ uterine horns o lvausadanaznada lduinmisesnla
[ (] =
Wi 3 a1 e

'
7 I

a a o < 1 { i<
1. duiluAyaw (infundibulum) 1Hua2uNTeTs wnica mucosa Wufige drularenilu

v
a A

a @ = ] ] 1
W3NS e (frimbriae) n301nuas Tanvuzadireialodaogiiuniadi v nazlidiuuay

=

a 1o ~ 4 £ o Y A o 9 I =~
anognulaevesilnuagnludaedndunin Feimihina Tunldwad liszegnsuilou
Woadifia Anasgreeinvenoi y
1 Ao 1 Y <3| 1 A . A Y
2. uoNWa NaNHUEADUYINATI 1WUAIUNY tunica mucosa HUWAZEIININNTA AU

v
&% v W

Y
YangAanvoanda Sendauiii uonwars daniia 39%Y (ampullary - isthmus junction: AILJ)

v ' v
=KX a1

a a A ~
M3UPeausinavunaIul
N @ ] ' A ' ~ A Y A v A ' A A '
3. danda udiundennuenya laslaednanreunul)nuagnassaiunG en
] 3 @ 4 [ [ Y I~ [
Uterotubal junction NoRvM1A@NILALUNIY tunica muscularis N U NodIUTTUN IR IUYD
v 1 @ ) Yo a a 9 . [
maauwmmﬂﬁ"lﬂiumiﬂgﬁu‘ﬁua’mm uterine horns vlﬂENiJﬂgﬂ (Campbell ttag Reece,
2002)
9 =\ o 1 o 1A a a 3 [ ] 9 o Y
fndimsgaaduueaerih linTemamssenaz danunidsiuudionnaziilinig
HANAAAT Kunavongkrit tazamg (1987) T1earuanudalnavesneirliaingnsainds

1" o [ "9 a a 9 a %
T‘Nmmmu 1,000 A7 WU 080 4 flﬂ’ﬂiJWﬂ“lJﬂG]‘W’Uﬁ\‘i ioyas 3.9 ﬁﬂﬁ\i@uﬁ$§]ﬂﬂuﬂlﬁlﬁ
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1 o 1 1 ) ] Id oy . o 1 o
v 14 wagdesaz 0.1 et lulian1milugeiit (hydrosalphinx) lu 2 n3dl denaagild

ﬁﬂWWﬂﬁN’dﬂJaﬂﬁ1ﬁﬂﬁj’Jﬂ

v
= \J

£ o ]
winNve ey

o Id‘ [} 1 a % dl 1 o 1 a dl [ 9 % a =)
qu%ﬁﬁlﬂlﬂﬁﬂ%Wﬂiﬂqﬂluﬁgﬂqfﬂ3J1W‘]Jﬂuﬂﬂ@uWﬂﬂliuﬂﬁﬂNﬂﬂiﬂﬂuélﬂllﬂu Wsuyse

a

[ 9 1
wiludwilunialfiaad lianadduduiludyauamivliizgndede lufaeuyarsuilu

drunaefupaniauazszinamslgausivegandiuusyyan

A 13 e ludaumeuyar danid nazialvvesgninldluanuide
1A (uterus)

Y 1 o = A a =
Nﬂ@jﬂ?!ﬂiﬂi$ﬂ@ﬂﬂ’lﬂﬁ3uﬂﬂuﬂgﬂ mnmmanﬂizmm 5 wummmazﬂﬂmgﬂ

)

A 1 9 = = % @ (% Y
ummanuazﬂﬂwqu"lﬂﬂnﬂizmm 1.0 O3 1.5 a3 LWI‘]JﬂilﬂgﬂilﬂﬂgﬂlﬂﬂuﬂQﬁﬂ‘]&lmgﬂﬂa1ﬂ

u

v o

YA Y] 9 a [ v o A (] 9 =l g’ A a [
A ldntimisnin AuuenvesuagnizAnegiumisiialusesies Iaewitniosdasg
= A o & A g o o A =
UnaAlapALALazAININYY Fulurnasa@eavuIa@an HIHITNYINAGNUAALA 153 9

Y ¢y o v &
263 31 TugnIan FAMATZIZYBIINVTMIFUNUE IUgnIAITY
Y A = I A o @ ] 1 a = =\
ninveauagnae 1Wuniadiveadiean (embryo) Tuusnuilnuagnuaziinig

o Y 09.1} 9J d 1 dy Y A v
aruauinInimsdame Tagauysal damue1mIINasegn Tunoaszozlaa (fetus) IUATU
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9 9 9
Amuansaeiesuenaniitlnuagnisdesdnedalimsdeddudicon Mndudnonazyn
F4
aanlun1d8ndre Junudwaugnseuvesmsifansluilnuagnuaazdiu (Kunavongkrit

1ag Larsson, 1982 )
thnuagn (cervix)

< 1 A 2 = a 1 o 1
iWudunaeainuagn Ianwenisznm 10 94 15 sudwes uazae lidiresnaon
Tag'lutidautwdn 1 ludruvessosnasaas Fedrvveanuagnezuen ldaindiuves
] ~ o = o 1 = [ v Y £ 3 v A
Foanaon Iasgniisazimianuinimazitunavedlumisdnly Fwziiudinaee
] ®KX 7 9 A ) Y4 o YA ™ oy Lﬂy 9 [
nszduiaeiidvesgnamad Woshmanauiuguazih ldimsvaainge 18 Taenisnszdu
Y 2 Y A A a ] Y o 1 I o ] c;’/l A o Y =
Tilaredsadnnnioaaminld dnazwulugieszezmsdludamniuiiliihnuagniinig
S o ¢ & a a o
u39¢ Fuiludoniwavesses luuod Insiou (Rigby, 1967; Kunavongkrit LazAnE, 1983)
{ o { ] o
winnvesthnuagnlugns uenvinezdlesiudelsalulmdn luluuagnuds dailu

A [ os’ Lﬂy ] A Y4 a 3 Ao 1q Y g} tﬂy = 1]
fﬂﬂ‘mJa’f)‘c’J‘Ll11615’6511’eNWﬂﬁﬂiLNﬂWﬁuwuﬁmu‘ﬁﬁu%m Llaglﬂillﬂﬂﬂulllalwu']lslf@uﬂ'lﬁuh’iaﬂall

Q L}

Y J

aeluvaznayiug

¥0InA0A (vagina)

I [ 1 ] = a £ 9
Wuneaevinaiuvestinuagniinnuedlszua 10 yuamas ¥3lsznevuaie
9 dy Qall 1 v Y [~ A A [~ [P= ]
ndmtionun 2 ¥u daumisd i luiwdeyiion (mucous membrane) iluiszinnlifinowu
(nonglandular epithelium) (BITUN AWUIIINGH, 2545)
Y A ' 3 o ~Aq Y v o g
ninverednasa usderzilylumsnauiuguazilunivoonvegngns

A
iionaen
1hnroInaea (vulva)

[ : 1 Y] . . @ Y
(39NDNDE19M 991 8 TBILINANOUBN (external genitalia) (YN LAUNY, 2548)

Y 1 Y 1 [ [ (] a 1 { o
1sznoudle aruniunodonureinaeaelszuia 7 09 8 EUMUAT HAIUNTADNTL

3’ A . £ =~ o [ < [ 1 A d 1 9
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1.1 ndoagansseniuuylFuas (light microscope)
1.2 ﬂé}mﬂﬁﬂﬁﬁﬁ!,mﬂﬁma?Iﬂ (stereomicroscope)
1.3 NA099aNTIAMIoIaNATOULUUEDIHIU (Transmission electron microscope: TEM)
1.4 Lﬂ?@ﬁglgﬂiﬂiiwgﬁb’ﬁ XCell SureLock'" Mini-Cell (invitrogen)
1.5 Lﬂ?ﬂﬂﬁﬂ%\iu%@uﬂﬂﬂl%uﬂﬁu (autoclave)
1.6 EBI: ®1 (hot air oven)
1.7 ﬂz}ﬂll (incubator)
1.8 aifeauoanoand
1.9 NS2UONAAY (syringe)
1.10 WuAAe U3 18 (dispossible needle)
1.11 gaunTesiiorda
1.12 WﬁWW?ﬁl (parafilm)
1.13 %”I‘L!LWWL%‘EN (falcon dish)
1.14 3UBAI (petri dish)
1.15 Wanaeshnla (paster pipette)
1.16 unilgaily (BEEM capsule)
1.17 Tnna% ¥1a 50, 100 1Az 200 Jaaans
1.18 ﬂiz%ﬂﬂﬂﬁqaﬁ’(cover slips)
1.19 nszana lad (slide)
1.20 513’6% (gauze)
1.21 71713819814 (stub)

1.22 1A (tweezer) Uaneuviay
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1.23 luTnstula (micro pipette)
A o Id
1.24 Lﬂﬁ@ﬁ?ﬂﬂ??ﬂlﬂuﬂiﬂ-&ﬂﬁ (pH meter)
1.25 Lﬂ?@ﬁ%ﬂﬁ?illﬂﬂaglaﬂﬂ
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1.27 §9ARUFY (desiccator)
1.28 103098AN523N (knife maker)
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1.30 N30 (grid)
Lﬂ' a 9 .
1.31 1A509R1UAIN8 Tany (ion sputter)
A Y 1 9 .
1.32 1n5099AA9819 111114 (ultramicrotome)
1.33 é’ﬂa@m% (Laminar air flow)
1.34 1n509 WA WIS (Mass spectrometer)
o
1.35 miasveu (carbon tape)
1.36 unilnail (cap tube)
1.37 410U (Freezer -20° C)
1.38 1A309A529IAA1IAIONMTAANAULEAT (UV/VIS Spectrophotometer: Model 7800, Jasco
Ltd., Japan)
1.39 1AT0UVEHAU AT LA (Votex mixer: Science Industries)

1.40 ¥4 1avi (loop)

2. a5l
2.1 1whaeaneded (methyl alcohol)
J & /3 . .
2.2 Wunas 0.9 lesiua (0.9 % normal saline solution)
2.3 1®NaLoaneaea (ethyl alcohol)
2.4 1Nau (distilled water)
= 14 J 4
2.5 ﬂgmimﬂ"laﬂ 2.5 1lo515Ua (2.5% glutaraldehyde)
2.6 Woamwlaifwies (0.1 M phosphate buffered pH 7.2)
= 4 s 3 o . .
2.7 DOwINYY mmaﬂ"lcm 1 1wlossua (1% osmium tetroxide : 0s0,)
2.8 Msazae11sAunInggIv BSA (Bovine Serum Albumin)

2.9 gsazaeiluea (Folin phenol reagent)



2.10 sazanesan lar aeiles (alkaline cupper)
2.11 TN AT UBILA (sodium carbonate)
= S 3 4
2.12 payesoa 10 11lo51sua (10% w/v glycerol)
2.13Tus Tuwuea 1g 0.01 1eSidud (0.01% wiv Bromophenol blue)
a S I 4 .
2.14 1@a%19N 0.5 1o isua (0.5% lead citrate)
d A .
2.15 ?1)o515%U (Spurr’s resin)
2.16 Tngdau ug 1 Wesidud (1 % toluidine blue)

a a 73 7 /3 & )
2.17 g31va 91an 2 wosisua Tuwmuea 50 wWosidua (2% uranyl acetate in 50 %

methanol)

2.18 92 lau (acetone)

2.19 Twdow laason lad 0.1 Tuarsaeans (NaOH 0.1 M/1)

2.20 Tusaion 1 )osidud (1% wiv potassium)

2.21 QUUAT DFaReU 19 (COOMASSIE BRILLIANT BLUE R *-250)

2.22 uou IvmesFu 1 (amphotericin B)

223 uNFauN 3 lafewy (penicillin G sodium)

2.24 a5 Inuesu (streptomycin)

2.25 Tﬂiaummgm BenchMark™ Protein Ladder (invitrogen) VsENniuIne $1da
2.26 YW Tun U N3a 198 NuPAGE " Novex Bis-Tris Gels (invitrogen)

2.27 Yy weawdd uvuiila Wvlies NuPAGE® LSD Sample buffer (4X) (invitrogen)
2.28 YWD ?ﬁ’lt’f “:f;ﬁ Lﬂlfﬂuﬁ' NuPAGE" Reducing Agent (10X) (invitrogen)

2.29 N3 UTHA DLTAA 11OFA (glacial acetic acid)

2.30 anthlesdama 1 wlosidud (1% wiv Cuso,)

2.31 11115171910 1900U (deionized water)
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3. 9IMINZI3B4 (medium)

3.1 M199 i Earle’s salts (Sigma Company, St Louis MO)

3.2 10% heattreated fetal calf serum (HTFCS)

3.3 Twdenluaseiun 2.2 iadnsureiiadans (2.2 mg/ml NaHCO,: Sigma Company,
St Louis MO)

3.4 mav etma 1 Twas (1 M TALP HEPES: Sigma, St Louis MO)

3.5 lwgm 0.25 Haalua (0.25 mM pyruvate)

3.6 Wleadga adyadsaei Tuw 15 luTasniuneiadana(1s pg/ml follicular stimulating
hormone: FSH)

3.7 gﬁ"lw?qa@ﬁuu 1 lulnsnSuselaaans(l pg/ml lutinizing hormone: LH)

3.8 a1 laesaisazaeluesiuea 1 lulnsniuneiiadans (I ue/ml estradiol with
ethanol)

3.9 AUANIETY Fala 50 Taansunelaaans (50 mg/ml gentamycin sulfate)

4. MeehanlFlumsnaang
4.1 worh lunsigns

4.2 59'lwigns
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F04#t 5: FI0 = a3¥a91n POEC uinadaniiandd i ldmzies

Gﬁm‘ﬁ 6: STD = Standard protein marker

‘ﬁmﬁ 7: Control = M 199 + 10 % fetal calf serum
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' ' v '
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gi/136429 Trypsin precursor

gi/6981420 Protease, serine, 1 (Trypsin 1) ( Rattus norvegicus)

~ a ¢ = d ' o 1 A v a v d
M131490 5 wamnmﬂmﬂﬂmummmamg*nmn"!mmnmuauwmizﬂxwaaaﬂmﬁmmﬂ
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gi/136429 Trypsin precursor

gi/6981420 Protease, serine, 1 (Trypsin 1) ( Rattus norvegicus)

gi/28317 Unnamed protein product (Homo sapiens)
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Y a & d ° a b %
M3191 6 wamsInsznldsAunnaayneiinlvusnaenyaiszazgifiea vinaiwin

TaanavealisAuil 95 kDa tileifiguny database Yo adIHTINOY

s¥ie11lsau ¥ilaveallsau
gil47522774 90-kDa heat shock protein [Sus scrofa]
gi|1170383 Heat shock protein HSP 90-alpha (HSP 86)
gi|149636948 | PREDICTED: hypothetical protein [Ornithorhynchus anatinus]
gi|306891 90kDa heat shock protein

PREDICTED: similar to heat shock protein 84b, partial [Ornithorhynchus
gi[149525990

anatinus]

Heat shock protein HSP 90-beta (HSP 84) (Tumor-specific transplantation 84
gi|123681

kDa antigen) (TSTA)
gi|309317 84 kD heat shock protein

PREDICTED: similar to Heat shock protein HSP 90-alpha (HSP 86) isoform 3
gi|73989602

[Canis familiaris]

PREDICTED: similar to Heat shock protein HSP 90-alpha (HSP 86) isoform 2
gi|73989600

[Canis familiaris]
gi|73989598 PREDICTED: similar to heat shock protein 1, alpha isoform 1 [Canis familiaris]
gi[194033 heat-shock protein hsp86

RecName: Full=Serum albumin; AltName: Full=BSA; AltName: Allergen=Bos
gi|1351907

d 6; Flags: Precursor
gi|61104911 heat shock protein 90Bb [Homo sapiens]
gi[11935049 keratin 1 [Homo sapiens]
gi|73696357 heat shock 90kDa protein 1, beta [Macaca mulatta]
gi|30962111 albumin [Felis catus]
gi[136429 Trypsin precursor
gi|73974509 PREDICTED: similar to heat shock protein 1, beta [Canis familiaris]
gi|126335261 | PREDICTED: similar to angiotensin receptor [Monodelphis domestica]
gi|4159806 type II keratin subunit protein [Mus musculus]

gi|306891

90kDa heat shock protein
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PREDICTED: similar to heat shock protein 84b, partial [Ornithorhynchus

gi|149525990

anatinus]

Heat shock protein HSP 90-beta (HSP 84) (Tumor-specific transplantation 84
gi[123681

kDa antigen) (TSTA)
gi|309317 84 kD heat shock protein
gi|73989602 PREDICTED: similar to Heat shock protein HSP 90-alpha (HSP 86)

isoform 3 [Canis familiaris]

PREDICTED: similar to Heat shock protein HSP 90-alpha (HSP 86) isoform 2
gi|73989600

[Canis familiaris]
gi|73989598 PREDICTED: similar to heat shock protein 1, alpha isoform 1 [Canis familiaris]
gi[194033 heat-shock protein hsp86

RecName: Full=Serum albumin; AltName: Full=BSA; AltName: Allergen=Bos
gi|1351907

d 6; Flags: Precursor
gi|61104911 heat shock protein 90Bb [Homo sapiens]
gi[11935049 keratin 1 [Homo sapiens]
gi|73696357 heat shock 90kDa protein 1, beta [Macaca mulatta]
gi|30962111 albumin [Felis catus]
gi[136429 Trypsin precursor
gi|73974509 PREDICTED: similar to heat shock protein 1, beta [Canis familiaris]
gi|126335261 | PREDICTED: similar to angiotensin receptor [Monodelphis domestica]
gi|4159806 type II keratin subunit protein [Mus musculus]
gi|12859782 | unnamed protein product [Mus musculus]
gi|194037336 | PREDICTED: similar to Keratin 77 [Sus scrofa]

PREDICTED: similar to keratin 2 (epidermal ichthyosis bullosa of Siemens)
gi[119892108

[Bos taurus]
gi|6981420 protease, serine, 2 [Rattus norvegicus]
gi|28590 unnamed protein product [Homo sapiens]
gi|55956899 keratin 9 [Homo sapiens]
gi|148747492 | keratin 2 [Sus scrofa]

gi[191765

alpha-fetoprotein




70

gi|17028367 Similar to gelsolin (amyloidosis, Finnish type) [Homo sapiens]
gi|2865466 heat shock protein 75 [Homo sapiens]

gi|14198259 Unknown (protein for IMAGE:3584589) [Mus musculus]
2i|52789 unnamed protein product [Mus musculus]

gi|28317 unnamed protein product [Homo sapiens]

Y a & d ° a o %
M3191 7 wamsInsznldsdunnmaayneiilvusnamenyaiszazgifgavinainmiin

'
Ada A

TananavealisAuil 105 kDa tileifisuny database Yo adHTINOY

sva llsau riavedlisau
gi|6005942 valosin-containing protein [Homo sapiens]
gi|984249 protein kinase [Sus scrofa]
gi|74178174 unnamed protein product [Mus musculus]
gi|4503483 eukaryotic translation elongation factor 2 [Homo sapiens]
gi[11935049 keratin 1 [Homo sapiens]
PREDICTED: similar to heat shock protein 1, beta isoform 1 [Canis
gi|73972966
familiaris]
PREDICTED: similar to heat shock protein 84b, partial [Ornithorhynchus
gi[149525990
anatinus]
gi|178056753 glycogen phosphorylase, liver [Sus scrofa]
PREDICTED: similar to Iron-responsive element binding protein 1 (IRE-BP
gi|73971731 1) (Iron regulatory protein 1) (IRP1) (Ferritin repressor protein) (Aconitate
hydratase) (Citrate hydro-lyase) (Aconitase) [Canis familiaris]
gi[126334046 PREDICTED: similar to iron regulatory factor [Monodelphis domestica]
gi|194224903 PREDICTED: similar to aconitase 1, soluble [Equus caballus]
gi[197101163 aconitase 1, soluble [Pongo abelii]
gil115498012 glycogen phosphorylase, liver [Bos taurus]
2i|32488 unnamed protein product [Homo sapiens]
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gi|229552 albumin
PREDICTED: similar to Liver glycogen phosphorylase [Monodelphis
gil126283523
domestica]
PREDICTED: similar to brain glycogen phosphorylase isoform 1 [Canis
gi|73989579
familiaris]
gi[183353 glycogen phosphorylase (EC 2.4.1.1)
gi|55741435 oviductal glycoprotein 1 [Sus scrofa]
gi|136429 Trypsin precursor
gi|194207375 PREDICTED: similar to Phosphorylase, glycogen; liver [Equus caballus]
gil4159806 type II keratin subunit protein [Mus musculus]
gi|12859782 unnamed protein product [Mus musculus]
2i28317 unnamed protein product [Homo sapiens]
PREDICTED: similar to Keratin, type I cytoskeletal 14 (Cytokeratin-14)
gi[114667176
(CK-14) (Keratin-14) (K14) [Pan troglodytes]
gi|687239 tumor necrosis factor type 1 receptor associated protein
gi|194037336 PREDICTED: similar to Keratin 77 [Sus scrofa]
PREDICTED: similar to keratin 2 (epidermal ichthyosis bullosa of Siemens)
gi[119892108
[Bos taurus]
gil46485130 TPA: TPA_exp: keratin Kb40 [Mus musculus]
gi|74219975 unnamed protein product [Mus musculus]
gi[109096781 PREDICTED: keratin 6A isoform 18 [Macaca mulatta]
gi|85701680 keratin 76 [Mus musculus]
gi|51092293 keratin 77 [Mus musculus]
gi|148747492 keratin 2 [Sus scrofa]
gi|1082886 tumor necrosis factor type 1 receptor associated protein TRAP-1 - human
gi|21313044 katanin p60 subunit A-like 2 [Mus musculus]
gi|6981420 protease, serine, 2 [Rattus norvegicus]
gi|19343783 2610301G19Rik protein [Mus musculus]
gi|293686 epidermal keratin subunit I1

gi[1098541

osmotic stress protein 94
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gi|74001348

PREDICTED: similar to mitochondrial ribosomal protein L39 isoform a

[Canis familiaris]

gil62122767

keratin 9 [Canis lupus familiaris]
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3 a ¢ o ¢ a d
ﬂ1§1\‘iﬁ 8 Naﬂ1§’3!ﬂ§1$‘ﬁiﬂﬁﬁu‘iﬂﬂiﬂﬁ‘ﬁﬁ\‘ﬁﬂﬂ!%ﬁa CC + GC 53837\'0&1&@615%%16\

imiinlaanavealisiuil 27 kDa iiesfiguiy database Yo sdadiTIndu

swaldsau | silavedlishu

gil89216 Ig lambda chain V-C region PLC3 - pig (fragment)

gi227747 Ig VL

gi|21703157 immunoglobulin kappa light chain VJ region [Sus scrofa]

gil89215 Ig kappa chain V-C region (PLC18) - pig (fragment)

gi|48374067 inter-alpha-trypsin inhibitor family heavy chain-related protein [Sus scrofa]
gil473213 IgM [Mus musculus]

gi|55369 immunoglobulin light chain [Mus musculus]

gi[297642 immunoglobulin variable region [Mus musculus domesticus]

£i[999962 Chain A, The Structure Of A Bivalent Diabody

gi[1002414 immunoglobulin light chain

gi|3328091 monoclonal anti-DNA IgM kappa-chain variable region [Mus musculus]
gi|194043301 PREDICTED: similar to hCG2010519 [Sus scrofa]

€i|90935 Ig kappa chain V region (SM1.5) - mouse (fragment)

gi[197102 (V-)). Ig heavy chain V-region. [Mus musculus]

gi|197096 (V-)). Ig heavy chain V-region. [Mus musculus]

gi[197098 (V-)). Ig heavy chain V-region. [Mus musculus]

gi[2385463 anti-pseudouridine monoclonal antibody light chain variable region [Mus sp.]
gil111185614 | Igl-V1 protein [Mus musculus]

€il90911 Ig kappa chain V region (H37-60) - mouse

gi|1870366 anti-DNA immunoglobulin light chain IgG [Mus musculus]
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3 a d o d a d Z Y
minﬁ 9 Nafn53!?]513ﬁiﬂ‘§ﬁu%‘lﬂﬁ1ﬁﬁﬁﬁ%‘lﬂ!“ﬁﬁﬁ CC+GC izﬂzﬂaaagdﬁﬂmmumuﬂ

TananavealisAuil 45 kDa ilesfiguiy database Yo 3@93iTInd

AHAAda A

sialisau | silavosllsau
gil47522826 | haptoglobin [Sus scrofa]
gil47522844 | complement component 3 [Sus scrofa]
gil47523830 | apolipoprotein A-IV [Sus scrofa]
gi[136429 Trypsin precursor
gi[164302 alpha-1 acid glycoprotein
gi[179665 complement component C3
PREDICTED: similar to chromosome 1 open reading frame 114
gi|149636227
[Ornithorhynchus anatinus]
gi|6981420 protease, serine, 2 [Rattus norvegicus]
gi|6978487 aldolase A, fructose-bisphosphate [Rattus norvegicus]
gi|194665589 | PREDICTED: hypothetical protein [Bos taurus]
£i|86695 Ig gamma chain C region - chimpanzee
gi[121111 Glia-derived nexin precursor (GDN) (Protease nexin I) (PN-1)
PREDICTED: similar to alpha 2 type VI collagen, partial [Ornithorhynchus
gi|149587632

anatinus]

gi[154818367

beta-actin [Neovison vison]
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msnﬁ 10 wamiamiwwiﬂsﬁumﬂmmaammmaa CC + GC 5383W0aaﬂd1iﬂlu1ﬂ

imiinlaanavealisAui 140 kDa tilerfisuny database Yo IdHTINOY

sialisty | silaveallsau
PREDICTED: similar to Ceruloplasmin precursor (Ferroxidase) [Sus
gi|194041147
scrofa]
gil47522844 complement component 3 [Sus scrofa]
gi|164318 albumin
£i|99028969 complement component 3 [Bos taurus]
gi|78101268 Chain B, Human Complement Component C3
gi|1620909 ceruloplasmin [Homo sapiens]
RecName: Full=Serum albumin; AltName: Full=BSA; AltName:
gi|1351907
Allergen=Bos d 6; Flags: Precursor
gi|3319897 albumin [Canis familiaris]
Complement C3 precursor [Contains: Complement C3 beta chain;
Complement C3 alpha chain; C3a anaphylatoxin; Complement C3b alpha'
gi|544053
chain; Complement C3c alpha' chain fragment 1; Complement C3dg fragment;
Complement C3g fragment; Complement C3d fragmen
gi|158138568 albumin [Rattus norvegicus]
gi|26340966 unnamed protein product [Mus musculus]
gi[164503 immunoglobulin gamma-chain
gi|57164373 pre-pro serum albumin [Ovis aries]
gi[164507 immunoglobulin gamma-chain
gi[136429 Trypsin precursor
gi|126723309 | complement component 3 [Oryctolagus cuniculus]
gi|57619174 ceruloplasmin [Ovis aries]
gi|76363596 Serum albumin precursor
gi[2136516 Ig gamma 4 chain constant region - pig (fragment)
gi|58585560 albumin [Microtus fortis fortis]
gi|166236027 immunoglobulin gamma chain 6b [Sus scrofa]
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gi|15808978 albumin precursor [Schistosoma mansoni]
gi|2492797 Serum albumin precursor

PREDICTED: similar to complement component C3 [Ornithorhynchus
gi|149642125

anatinus]
£i|90824 Ig heavy chain V-D-J region (RP93) - mouse (fragment)
gi[112696672 immunoglobulin heavy chain variable region [Homo sapiens]
gi|194037849 PREDICTED: alpha-2-macroglobulin [Sus scrofa]
gi[112699006 immunoglobulin heavy chain variable region [Homo sapiens]
gi|194376358 | unnamed protein product [Homo sapiens]
gil85787215 complement component C3 [Isoodon macrourus]
gi|2136551 Ig alpha chain C region - pig (fragment)
gi|6649884 Ig heavy chain [Homo sapiens]
gil47522736 hemopexin [Sus scrofa]

PREDICTED: similar to alpha 2 type VI collagen, partial [Ornithorhynchus
gi|149587632

anatinus]




78

3 a ¢ o d a d
msnﬁ 11 wamnmﬁwwiﬂsﬁumnms‘ﬁmmﬂma CC + GC 53837\'0&1&@615%1&16\

imiinlaanavealysAuannnit 220 kDa iiefiguny database YoIdiiTIndu

sialisoy | silaveallsau
gi[160961491 | keratin 1 [Pan troglodytes]
gi|56407693 fibronectin [Sus scrofa]
gi|28317 unnamed protein product [Homo sapiens]
gi|61740600 keratin 10 [Canis lupus familiaris]
gil4159806 type II keratin subunit protein [Mus musculus]
gi|12859782 unnamed protein product [Mus musculus]
gi|57012358 keratin 73 [Rattus norvegicus]
gi[136429 Trypsin precursor
gi|194212015 PREDICTED: similar to type II keratin Kb15 [Equus caballus]
gi|194037336 PREDICTED: similar to Keratin 77 [Sus scrofa]
PREDICTED: similar to keratin 2 (epidermal ichthyosis bullosa of Siemens)
gil119892108
[Bos taurus]
gi|149417895 PREDICTED: similar to keratin 6 irs3 [Ornithorhynchus anatinus]
gi[109096781 PREDICTED: keratin 6A isoform 18 [Macaca mulatta]
gil46485130 TPA: TPA_exp: keratin Kb40 [Mus musculus]
gi|148747492 keratin 2 [Sus scrofa]
2i|52789 unnamed protein product [Mus musculus]
gi[293686 epidermal keratin subunit 11
gi|6981420 protease, serine, 2 [Rattus norvegicus]
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4.4 wamahTlsAuildnnaandsnnesad cc +Ge szvrgivaiidalildme
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Tsaudoeulminiidu hnszvyiaveslisaude33 Lomsms TaoldTadsunsu

4 a P 9 9 [ ~
Mascot NUNNTAATIZHN 1% p <0.05 hlﬂNﬁﬂ\WﬂiN‘Vl 12

FCO STD  Control FC2 FC4  FC6 LCO LC2 LC4 LCe6

¥991 ¥992  ¥093  WOI4  WOIS W46  WOIT  FOIS  ¥OI9 W9 10

d' o ] = d‘ 2 g’ v d' U =S 1
NINN 34 @1umuam'e']ﬂﬂmu‘nmmmﬂumuﬂhmqammmw 220 kDa ﬁ]']ﬂl‘ﬂﬁiﬂiﬁu‘]ﬁ]ﬂ 1



80

3 a d o d : Y
minﬁ 12 Nﬁﬂ1§3!ﬂi‘l$1"iiﬂﬁﬁu‘ﬂ1ﬂﬁ1§1’iﬂ\‘i‘ﬂ1ﬂ!"“ﬂﬂ CC+GC izslzg!ﬁﬂammﬂm‘ﬁuﬂ

TananavealisAusnnndn 220 kDa iledis vy database Yo9d I TIndY

sialisou | sileveallsau
gi|119888979 | PREDICTED: heparan sulfate proteoglycan 2 [Bos taurus]
gi|194207923 | PREDICTED: heparan sulfate proteoglycan 2 [Equus caballus]
gi|28317 unnamed protein product [Homo sapiens]
gi[11935049 keratin 1 [Homo sapiens]
gi|108998883 | PREDICTED: heparan sulfate proteoglycan 2 [Macaca mulatta]
PREDICTED: similar to Basement membrane-specific heparan sulfate
gi|73950644 proteoglycan core protein precursor (HSPG) (Perlecan) (PLC) [Canis
familiaris]
PREDICTED: similar to Alpha-2-macroglobulin precursor (Pregnancy zone
gi|194037847
protein) (Alpha-2-M) [Sus scrofa]
gi|61740600 keratin 10 [Canis lupus familiaris]
PREDICTED: similar to Basement membrane-specific heparan sulfate
gi|73950646 proteoglycan core protein precursor (HSPG) (Perlecan) (PLC) [Canis
familiaris]
Basement membrane-specific heparan sulfate proteoglycan core protein
gi|1172451
precursor (HSPG) (Perlecan) (PLC)
gi|122891114 | perlecan (heparan sulfate proteoglycan 2) [Mus musculus]
gi|27805977 keratin 10 [Bos taurus]
gi|164318 albumin
gi|146741296 keratin 1 [Sus scrofa]
Keratin, type II cytoskeletal 2 epidermal (Cytokeratin-2e) (CK 2e) (K2e)
gi|547754
(keratin-2)
gi|148697968 mCG120448, isoform CRA_a [Mus musculus]
RecName: Full=Serum albumin; AltName: Full=BSA; AltName:
gi|1351907
Allergen=Bos d 6; Flags: Precursor
gil4159806 type II keratin subunit protein [Mus musculus]
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gi|12859782 unnamed protein product [Mus musculus]
gi|148747492 keratin 2 [Sus scrofa]
gi[136429 Trypsin precursor
PREDICTED: similar to keratin 2 (epidermal ichthyosis bullosa of Siemens)
gil119892108
[Bos taurus]
gi|3319897 albumin [Canis familiaris]
gi[109096781 PREDICTED: keratin 6A isoform 18 [Macaca mulatta]
gi|148356276 keratin 4 [Bos taurus]
gi|149714794 PREDICTED: keratin 4 [Equus caballus]
gi|149031970 rCG50690 [Rattus norvegicus]
gi|30962111 albumin [Felis catus]
gi|398168 keratin 2 epidermis [Mus musculus]
gi|194037336 PREDICTED: similar to Keratin 77 [Sus scrofa]
gi|47059013 keratin 73 [Mus musculus]
gi|80475848 KRT73 protein [Homo sapiens]
gi|57012360 keratin 4 [Rattus norvegicus]
PREDICTED: similar to heparan sulfate proteoglycan perlecan, partial
gi149449400
[Ornithorhynchus anatinus]
gil46485130 TPA: TPA_exp: keratin Kb40 [Mus musculus]
gi|74219975 unnamed protein product [Mus musculus]
PREDICTED: similar to Keratin, type I cytoskeletal 14 (Cytokeratin-14) (CK-
gi[114667176
14) (Keratin-14) (K14) [Pan troglodytes]
gi|85701680 keratin 76 [Mus musculus]
gi|149417893 | PREDICTED: similar to epidermal cytokeratin 2 [Ornithorhynchus anatinus]
gi|76617986 PREDICTED: keratin 18 [Bos taurus]
PREDICTED: similar to Keratin, type I cytoskeletal 18 (Cytokeratin-18) (CK-
gi|149714860 | 18) (Keratin-18) (K18) (Cell proliferation-inducing gene 46 protein) [Equus
caballus]
gi[191765 alpha-fetoprotein

gi[194212015

PREDICTED: similar to type II keratin Kb15 [Equus caballus]
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gi[149417897 PREDICTED: similar to keratin 6 irs4 [Ornithorhynchus anatinus]

gi|57012352 keratin 75 [Rattus norvegicus]

gi[149422950 PREDICTED: similar to keratin 13 [Ornithorhynchus anatinus]

gi[293686 epidermal keratin subunit 11

gi|6981420 protease, serine, 2 [Rattus norvegicus]

gi|18031720 keratin protein K6irs [Homo sapiens]

gi|126308030 | PREDICTED: similar to Krt35 protein [Monodelphis domestica]

gi|126308114 PREDICTED: similar to K12 keratin [Monodelphis domestica]
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f’)\‘lﬁ,ﬂﬁ%ﬂf’)ﬂ 91119gA3 Medium 199 (mg/l)
Amino acid
L-alanine 25.0
L-arginine (freebase) -
L-arginine.HCl 70.0
L-asparagine -
L-asparagine.H,0 -
L-aspartic acid 30.0
L-cysteine (freebase) -
L-cystine -
L-cystine.2Na 23.7
L-cysteine HC1.H,O 0.0987
L-glutamic acid 66.8
L-glutamine 100
Glycine 50.0
L-histidine (freebase) -
L-histidine HCL.H,O 21.9
L-hydroxy-proline 10.0
L-isoleucine 20.0
L-leucine 60.0
L-lycine HCI 70.0
L-methionine 15.0
L-phenylalanine 25.0
L-proline 40.0
L-serine 25.0
L-threonine 30.0
L-tryptophan 10.0
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f’)\‘lﬁ'ﬂﬁzﬂf’)ﬂ 21113gAI Medium 199 (mg/1)
L-tyrosine -
L-tyrosine 2Na 49.7
L-Valine 25.0
Vitamins
L-ascorbic acid 0.050
Biotin 0.010
D-Ca pantothenate 0.010
Calciferol 0.100
Choline chloride 0.500
Folic acid 0.010
i-inositol 0.050
Nicotinamide 0.025
Pyridoxal HCI 0.025
Riboflavin 0.010
Thiamine HCI 0.010
Vitamin B, -
Pyridoxine HCI 0.025
Cholesterol -
Para-aminobenzoic acid 0.050
Nicotinic acid 0.025
Menaphthone sodium bisulphate 3H,0 0.019
DI-Q tocopherol PO,.2Na 0.01
Vitamin A acetate 0.115
Riboflavin PO,.2Na -
Thiamin mono PO,.2Na -

Inorganic salts

CaCl, (anhyd.)




105

f’)\‘lﬁ'ﬂﬁ%ﬂf’)ﬂ 91119gA3 Medium 199 (mg/)
CaCl,.2H,0 186.0
Fe(NO,),9H,0 0.70
KCl 400
KH,PO, 60.0
MgCl,.6H,0 -
MgSO,.7H,0 200
NacCl 8,000
NaHCO, 350
NaH,PO,.H,0 -
Na,HPO,(anhyd.) 47.5
Na,H,PO,.7H,0 -
CuSO,.5H,0 -
FeSO,.7H,0 -
ZnSO,.7H,0 -
CaNO,.4H,0 -
Other components
D-glucose 1,000
D-galactose -
Lipoic acid -
Phenol red 17.0
Sodium pyruvate -
Hypoxanthine 0.30

Linoleic acid

Putrescine 2HC1

Thymidine

Cocarboxylase

Coenzyme A

Deoxyadenosine
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asnilsznow

911M13gA5 Medium 199 (mg/l)

Deoxycytidine HCI

Deoxyguanosine

Diphosphopyridine nucleotide.4H,0

Ethanol for solubilizing lipid component

Dinucleotide

Glutathione(reduced) 0.05
5-methy-deoxycytidine -
Sodium acetate.3H,0 -
Sodium glucuronate.H,0

Sodium glucuronate.H,0 -
Triphosphopyridine

nucleotide

Tween 80 5.00
Uridine triphosphate.4H,0 -
Adenine SO, 10.0
5.°AMP 0.02
ATP-2Na 10.0
Cholesterol 0.02
2-Deoxyribose 0.50
Guanine HCI 0.30
D-ribose 0.50
Na acetate 36.7
Thymine 0.30
Uracil 0.30
Xanthine 0.30
CO,(gas phase) Ambient
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(TALP-HEPES) (Ping Xia, 1966)
1. NaCl
2.KCl1
3. GLUCROSE
4. NaH,PO (anhydrous)
5. NaHCO,
6.HEPES (Na SALT:MW 260.30)
7.HEPES (ACID FORM:MW 238.30)
8.PENICILLIN -G
9.PHENAL RED
10.BSA(BOVINE SERUM ALBUMIN)
11.CaCL2H,0
12.MgCL.6H ,0
13.PYRUVATE(SODIUM PYRUVATE)
14.DL LACTIC ACID
15.GENTAMYCIN

Dulbecco phosphate buffered saline (PBS)
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6. WAL BSA 91U 0.3002 NTY TOIUNI BSA azmmé’aﬂimﬂwmmuﬂamaﬁmmmu

A Vo & g 3 P
nllvineg 0.22 Tuasou laheluviaaeaie aunsaniniie TALP-HEPES Tugiu

a =

[ Jd 4 o Aa wvAa o os.l' { a
gl 4 osrmaBed wiu 1 dland WeazihunldlulfiansIdiunas nguugiives
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A31A38% Fetal calf Serum 500

Fetal Bovine Serum 100 ml (Tested for Mycoplasma)

! o

= A o 9 d" 79 ¥ A o dy
mﬁmsEmG]ﬁuﬂaum‘lﬂ“lwauﬁlummimmwaa“lmmﬂu AU
A dy =Y Y I 9 a =
1. ma%a%smﬂmﬂu"lmqmwgu -20 DAL ALY
o Ao 9 g; ' aa ~
2. uwsm@ﬂmazmﬂﬂmn"b“lumqummuqmwgw 37 D3AL Ly e
) . . Aa B 1 2} oA
3. ) heat inactivate a31lszneuuerianazion lailuernihguitniugy
aa = = 1 1 A o 9 dy [ tﬂy k4 a dy
PUNHUN 56 DIAUB ALK UI1U 30 UIN LLUQiﬁ"IJ’JﬂVWI"I'lﬂ“D'@ (NUYD) Arumnatnlaoalye

q G

a Aaa I 9)d' =
VIADE 10 Uaaans Lﬂ‘]J]lTV] =20 DAY ALY T
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= qO’ Y w | \ o | q‘
msm52134u1211aNN"lwazﬂam"lmuanaQWﬂ

0.9% NSS

Penicillin G sodium

1000
1000

G : Y v | 1 o t4 a wva
fn5!ﬂiEl3~l‘l!12]1ﬁN5\111‘]]!!ﬁ%ﬂﬂuﬂﬂﬂu‘i’iﬂﬂﬂﬂﬂﬂﬂ1i

0.9% NSS
Penicillin G sodium
Streptomycin

Amphoteracin B

1000
1000
0.1
0.25

110

ml

ul (100U/ml)

ml
ul (1000/ml)

g
pg/ pl



M3AS8Y staining solution (COOMASSIE BRILLIANT BLUE R®-250) 100 ml

COOMASSIE BRILLIANT BLUE R"*-250

Methly alcohol
11 DI
Acetic acid

NEULAINTDIAIINTZATHNT O

M3 destaining solution 200
Methly alcohol 14
Acetic acid 10
1{1 DI 176

a d s d L. {5 d ]
M3n3e 1 1a51Hua Toluidine blue 114 1 1051516 Borax tetra, sodium borate

Toluidine blue 1

Borax 1

ml
ml
ml

ml

0.214

50
50
7

g

ml
ml

ml

111

9 9 Y
Tagazaie Borax ﬁﬂﬂﬁ?ﬂ’ﬂu 50 4adans 91N1UaZA1Y Toluidine blue Tu1i1 50 Uadans Lléjﬂ

11 Borax Hauad 1



msnnasniiitemioaudechsdmsundesganssmisidnasou
MIIANIEN phosphate buffers solution (Sorenson’s buffer) (nﬁu uwﬁmﬁ, 2524)
13813 stock solutions :
1. Solution A: 0.2M sodium phosphate monobasic
GJ?LQ NaH,PO, 27.80 g
#1 NaH,PO,.H,0 27.60 g

g' ) a 3‘ ) YR A A Aaa < Y = g’
azmﬂsluumau mumﬂau“lwmﬂm 1000 Yaaang Lﬂu”h”l,ummamma

2. Solution B: 0.2M sodium phosphate dibasic

%4 Na,HPO, 28.40 g
44 Na,HPO,.7H,0 53.65 g
44 Na,HPO,.12H,0 71.70 g

Y

g' ) a 3‘ ) YR A A Aaa < Y A o
azmﬂﬂlumﬂau LﬁﬂuTﬂﬁulWﬂ\ﬁlﬂ 1000 Yaaang Lﬂ‘Ull'Jol,usU’JﬂﬁHWHﬁ

3. 1058U Working 0.2 M buffer solution :

112

k4 1
Working solution 1111a8n15H& stock solution 114 A tag B mudaaulumsiuield

18 pH m1ud09ns (pH 7.2-7.4)

Solution A (ml) Solution B(ml) pH
28 72 7.2
23 77 7.3
19 81 7.4

4.19383 0.1 M phosphate buffer (Washing buffer) :
W& 0.2M buffer solution 910 (3) 1 a9

Y v
WINau 1 a1
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5. MIIAILN Glutaraldehyde solution
Stock solution : 5% glutaraldehyde
Glutaraldehyde 50 % 10 ml
indu 90 Nanans
38Ms §10998 Glutaraldehyde T azeraTaliuts fanevaaudld Tia gaaslmindy

auliidhiu Yarh¥eain fulugewsuiveadiiu

6. MIIATEN Working solution 2.5 % glutaraldehyde Two.1Mm phosphate buffer
38M3 avane stock solution LAIWENAL 0.2 M phosphate buffer UTxaisfu (1:1) 1 4 8een-

= 9 [ 9 < [ [~
Iyl e rlGIfthﬁllﬂ@]ENLﬂ‘]JGlHGD"OQLLGIﬂHN

7. m'im%sm 1% Osmium tetroxide
Wan Osmium tetroxide (0,80, 1 D3y
Y v
HINau 99 Uanang
asa g} v A A yq 1 = 09/' o . . v 9
IBNI mmﬂaummﬂu"b“lﬁm"lﬂclumﬂﬁﬁm ANNUUUIVIA Osmium tetroxide HAADVIALAD

Y 1 v v v v 1
naad I lunanwssuimnau 13 1dinau lvad 11U 1uu2a Osmium tetroxide 1o liazane

v
= a =

L yy o« v
'VNll’J 1 ﬂu“lu@wummwﬂu 4 93y aLse e

L Y

8. mﬁm%ﬂuwmaﬁngm Spurr’s resin

=S 1 % L:y
Taeliauilsznounall

15U VCD (vinyl cyclohexene dioxide) 10 A3
wandi laes DER 736 (diglycidyl ether polypropylene glycol) 6 n5u
13 ﬁﬁb’ qelimaadnuda NSA (nonenyl succinic anhydride) 26 N3N
F3IMIUTITIVeINAITAN  DMAE (dimethylamino ethanol) 0.4 N5U

ax ~ ~ ) o J o . P ¥ A a \

IBMI Gl‘LlfninﬁfJiJﬁWﬁLﬂiJfl)ganb'ﬂ']ﬁGD'QU']ﬁuﬂ Iﬂﬂ!@TﬂﬂLﬂ@iLL‘]J‘]JLLﬂ'Jﬁi’E]Wﬁ?ﬁ@lﬂ'JN‘U‘Ll!WN
A o 3‘ o 9 o 1 a 1 [ a 4 o w Y Y oo Y

VDUATDIVIUIUN HAIPITIUNTUTUAN Glﬁa\iclu‘]JﬂLﬂ@iﬂﬂJﬁTWUWﬁiﬂ‘mﬂﬂﬂuﬂﬁﬂ

. o Y < o A a o A
magnetic bar 1704 Tagii lleunguugillszana 70 °C wu 8 %1 Tue n3o 80 °C U 7

v
[

' Yy 1y A 3 ] 3 A Yy ° P ] YR
%119 wawneulredigios 1 Ay nuluneasudaielddonioanvingeunaiselnng

QUNNIT0INDU

£l QU
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9. M3ASEN 0.5 % Lead citrate (Reynold’s)

Y
TaeisNsIns sunall

ran Tunsa [PbNO,),] 133 n3u
TaReuEINI 6 [Na,(C,H,0,) .2H,0] 1.76 n3Y
oy v 9 . a Aaa
UINAUANNT D (stain-water) 30 UAAANT

[ o w [ u’.t‘ 09/' Qy [~ os/'
MAIUNEFUAINEFUIVEIT 1 119 1nTudaane)d 30 1 Taeveniluningn
a = 14
@y 1N Tmaeulaasonlesd (1 N NaOH) 8 Naaang
Y v
ANHINAUIUATL 50 daaans

a Y v A A~ = A
Laﬂ“lﬁlmumu@mzﬂauﬁmmmzmm

10. MISAIEN 2 % Uranyl acetrate
Uranyl acetate 2 g
50% methanol 98 ml
as o Y AA A I
353 49 Uranyl acetate tnasludsazaromwsivea auldazaelunialszuim 30 wii nu
a1 a 1 1 o <} <
TuadrmTermaniveudrsogiitioues naunouliedaios 1 Ju muludiounas 19

A Ay Y} A
wqquuwm ’t’ﬂfﬂsb'\ﬂu 6 1ADU
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1. Whasazato 15AuUIAT3 U BSA (Bovine Serum Albumin) ANududiu 1 diaansuse

a A

A A & Y A o w ' o )
uaaansg ijuﬁa@ﬂmlﬂu blank 918 U 9 ¥1a9A NNIBVYNAL 2 NADA TININVIUA 18 Hiaoa ﬂlGIf

v
93187 1 99 20 1Az 1 av 40 1aslITMImIeuans aall

waeadi | US1a BSA(Img/ml) (ul) Kndu ) | AnudutuTlsau (pe)
blank - 100 -
1 10 90 10
2 20 80 20
3 30 70 30
4 40 60 40
5 50 50 50
6 60 40 60
7 80 20 80
8 100 - 100

2. esaza16iluea (Folin phenol reagent) 13091911d 00U 1%

3. 13001y alkaline cupper RTENINEITAZAY 3 FilA d15azaY A,Blulag C

3.1 @15a2a18 A $9 sodium carbonate 20 g TU&1582A18 NaOH AAMTNTU 0.1 M/1

(10 Jaaan3) auVUTVINTATY 1 aAT

3.2 @5a2a19 B 1% w/v CuSO,

3.3 @13aza1y C 1% w/v potassium 130 sodium tatrate

a1382a18 alkaline cupper 191381 Tagl¥8ns1auv09 B:C:A 11U 1:1:100 Tag1/Sins

a oy ' Y = a Y Y o J g
NITINTIUADINTU 1302018 B 11 C NOU LRAIWUNUTITAZAY A Nﬁllclﬁlslnﬂu A1TULTEY

%

UNNOUNINITNADDI

Y
35ms hmsazaelude 1. avive 18 vasauvilsuna TUsau Taaduaisazans alkaline

Y 4 v
cupper 3 jaaansAorana WE1AINa13Ng

a g =
UNNUYDI 10 UIN
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a = a 3 Qy 9Jq ¥ a aa a 9 = 1
Wy sazaeuea vasaaz 300 Ul?JIﬂiﬁ@]i @Qﬂﬂqﬂiﬁlﬂﬂﬁﬂqmﬁaﬂﬂﬂﬂ 30 1IN A

& < A a o 4 <
NTAANAULFINANNYIINAU 650 w1 Tuwas Meunuvaeadu blank

'
o 1 A

Y, ~ ~ v o ' Yy 9
Ll1ﬂ1V]Ulﬂll‘ﬂLGUEJUﬂiTWJJWﬁj”IHTILLﬁﬂQﬂ’NllﬁllWH‘ﬁ'i%W’JN A650 LAZAITULUVNUUUDN

Talsau

a d A Y] a
mannzimdSinaldsavlumsalesalaeIzves Lowry (1951)

=) % L] ya A A 1w A (% 1 @ 1 [ dy
w3 euaIAee U INaAINmTY Ao 15 TuTasnsuae well TagnauaIsa19819 Aall
5A710814 X lulasansg

NuPAGE" LSD Sample buffer (4X) 3.75 luTnsans

NuPAGE" Reducing Agent (10X) 1.5 lulasans
111 deionized X lulasansg
57 15 lulasaas

msrwaafsnalisaunlilumsnaasduinazngudieda

¥iagrotn | USnaTilsiu | USmammnsdesna | 1 deionized
(ud) (ul/well) (ul/well)

FAO 25 2.08 7.67
FA2 25 4.17 5.58
FA4 25 431 5.44
FA6 25 4.81 5.57
FIO0 25 4.03 5.72
STD 25 15 -

control 25 3.68 6.07
FI2 25 4.63 5.12
F14 25 5 4.75
FI6 25 3.57 6.18




FUARI0E14 UmaiTsan | Usinmasfaosns | 1 deionized
(uD) (ul/well) (ul/well)
LAO 25 1.47 8.28
LA2 25 4.17 5.58
LA4 25 3.68 6.07
LA6 25 2.36 7.39
STD 25 15 -
Control 25 3.68 6.07
LIO 25 3.21 6.54
LI2 25 4.46 5.29
L14 25 481 4.94
LI6 25 431 5.44
FUAAI0E14 WmaTsdn | USmmmsdesns | 11 deionized
(ud) (ul/well) (ul/well)
FCO 25 2.12 7.63
STD 25 15 -
control 25 3.68 6.07
FC2 25 5.68 4.07
FC4 25 5.68 4.07
FCo6 25 6.94 2.81
LCO 25 6.25 3.5
LC2 25 5.95 3.8
LC4 25 5.68 4.07
LC6 25 5 4.75
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15z 3amsaAnsN
W.F1.2523

W.A.2527

N.F.2547

N.A.2548

1sgiansniau

W.A.2527-2533
N.F.2533-2548

W.7.2548-1]a 917
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wa %]

sz IngIde

4
UINITIU WHMEAT
a a o Y Y o A
30 WRENUAD 3 DUUNNAD AIAKILITIV SunvtloduaTigu
Tandaunsilgy 73000
Tsaeunszilyuineras sunowios saniauasiguy

TnIfnN (034) 241657

o =2 og/’ % = A ~ a a v A

dusamIAn NS ENANEILN 6 T5aisauamTanrinmendedaiing

] =2 A o 4 dos/’

dusamsanunlszmatiaiasnenamansiazHInIIATUYI

= 1 a S A o v I A @

Meumnlsyaes Imedswevianganun (HrrfudluInedeneuna
=

VIUIFUN)

0o < = a = d o a a J o =

dusamsanylsyanAneimans i (enInemanas- Useuans1)

UNINOAY 1VNBFITNIFINY

Anyiposzauliynuritaga @13 tudiaineae

yvMNIneasaalng

WeLAIMTIN 3-6 ANAAINITTNIY Tsaneaunstlyy 9 diauasiyy
wenailsgin lsaFeunszilguameds Taniauasiau

1 =~ I 4 a @
AgNgUAITEMIGouINmMans 15aGeunszilyuinerds

1riauaslgy
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