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ABSTRACT

The vitellin specific antisera were obtained from mice immunized with ovarian extracts of the
giant freshwater prawn, Macrobrachium rosenbergii prepared by ammonium sulfate precipitation.
Specificity of the antisera was determined by double immunodiffusion againt antigers from various
shrimp species.  The antigens from ovarian extracts or from female hemolymph of the giant
freshwater prawn, Macrobrachium rosenbergii and Macrobrachium Ianci;esrerf show higher degree of
similarity than the antigens from ovarian extracts and from female hemolymph of Palaemon serrifer.
The cross-reactivity of antisera to the antigens from ovarian extracts or from female hemolymph of
Metapenaeus affinis and Metapenaeus ensis, and from testicular extract and male hemolymph of
M. rosenbergii was not observed. On immunoelectrophoresis, at least two antigens from ovarian
extract and female hemolymph of M. rosenbergii showed similar mobility.  The anti-vitellin
antiserum also contain antibodies against other components in the ovarian extract. However, those
contaminant anticodies in the anti-vitellogenin antiserum could be eliminated by absorption of the
antiserum with the male hemolymph and hepatopancreas extract.

Specificity of the antisera was also shown by immunocytochemistry. The antiserum
recognized only the primary vitellogenesis and older oocytes, but did not recognize earlier stage of
oocytes and other cells.

The vitellogenin levels in the hemolymph of M. rosenbergii was determined by competitive
ELISA. In post-spawn prawn, the hemolymph vitellogenin levels were low and remained unchange
during 4 to 10 days after spawn, then increased at variable rates and times in some prawns during
12-26 days after spawn. In eye-ablated prawns (4 days after spawn) the vitellogenin levels
increased rapidly until reaching.-the highest level on day 18, then decreased rapidly duiing the next
pre-spawn period. All of the prawns in this group respawned on day 23 and 24.

The effect of eyestalk extract on the haesmolymph vitellogenin levels was performed by
twice injecticns of crude eyestatk extract {at 0 and 12 hours} approximately about 1 eyestalk/
prawnfinjection) into eye-ablated prawns on day 7 after eye-ablation. The vitellog.enin levels of
the prawns gradually decreased to the lowest levels at 28 hours then gradually increased to the
original level at 44 hours. In the parallel experiment, the prawns injected with saline, the

vitellogenin levels gradually increased through experimental period.
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hydroxylapatite, DEAE-Sephacel Wa% polyacrylamide gel electrophoresis (PAGE} wudnlomaduil
vwinuana 482 Alasnasu UrznaudnaindidIndauonlug) 8 wihodesiihwinluana
91, 82, 68, 64, 58, 49, 45 UAT 35 Nlaa adumNaAL FdsiuTusaulug lipo-glyco-caroteno-
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1.1 MTETEINANSATNAveEUR NSl
- 1.2 maadalamadulsonisanasnaudqosen o udams

1.3 MSVARBLANINUTgNEIDR I8 Ta T vmadulng SDS-PAGE

]
< = e

2. mawFonuauATiNA e lmaduluys
L) oaf o eil 2 v = o
3. MIATIABURAIIUIUANTUAYATUNTHEBIUOURT ST oAy FaeiE
o = e o e ) L= By ar
3.1 MIMARBUAIINAUKIEDRILURT TN Ine B AT aduy TuAWAA9Y (double
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3.2 ManarsuANNARIzradauRT S Tned Ry LA &nTasTWiTa (immuno-
electrophoresis)
4 = e o oo e = =
3.3 MnaauANNATNzTeLeuRd N nedsBNy TultTanfiand immunocyto-

chemistry)

1
e e

3.4 msasavnlaumes ititer) saauauR T a4 ELISA (Enzyme-Linked
Immunosorbent Assay)

4. measlrinininaasueudtiulunisinBunhmalawiugiee
competitive ELISA

5. MiAsIawIAIINdNUSsrwIses T tuselamalantiulw @ e sty
Wannnsveeidliluszassing 7 a0 unsuAudundialy

6. nawFunanraiaa uanfiumisesieiungs

7. mimmﬂ@mﬁumé]’ummmmﬁmmnﬁﬂum'lumiﬁué@ﬁmmm‘rmmsﬁ‘hﬁmﬂmmmﬂ
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1. n'mm?aummﬁ'ﬂiqwm%umn%’\:Ll‘ﬁm'aerj'qﬁﬁ'unim'
1.1 MamsaNansanave uandald lovarian crude extract)
wifsiunsuiififdldedyegluszesi 3 wasdt 4 (redanmauinudnnies
12 " e [ el =y =5 '; = - :It ] ar e 1
AerenuinivlirzidmBadu nawdseney 7) wraavlutiuds miutidnfaleaanug
- H o v . o - P =
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avruradua  unialdnldurusty 0.15 M phosphate buffered satine (PBS-Hudson and Hay,

ol

1976) pH 7.2 A 0.5 mM EDTA (Ethylenediamine tetra-acetic acid, sigma) lWemsdiusalawin
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1 nfumDaNTaZaTE PRS 2 AARANIAIEILATDY homogenizer (Janke and Kunkel model Ultra-Turrax

'
= o0

T25} LLé’qﬂﬂﬂﬂuﬁwLﬂ?‘mﬂum'f’iﬂwﬁmqmuqum {refrigerated centrifuge, Beckman model
c:: d' - B o 1 : &) ar
J2-21) iAuE 10,000 g fiaruunil 4 asrnaai@oaiuinan 20 wf wendauimilvlaiuuas
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T wasminldanssaluds 12
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a ) = 9 o ld. o o 4 v
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o Lo Y e o I ol o \ o o
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o b & a o - o o T My s -
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, oo o o L e v o = . v
douniluansaraeddulmbluduirgnais Mellieuenmzneuivasniostoan  wdarans
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qrunail -25 eerisataasundnazin 1y
unansana lamaaun lFunmemidiuinilsiulaeiioes Bradford (1976) ey
U U TUsAUNNAST U bovine serum albumin (BSAl nsmauLiunulilsiudaeddans
~ . o ded
Bradford (1976) #seasiAtasatine
ldansarareTusiunimsgiu BSA llanuidiudiu 1 Tadnfudsddnsadlunasn
NAABY (test tube) USNAMT 0, 20, 40, 60, 80 uar 100 luTATARIALAIAY  WdNRWINEY
(double distilled water) RayNUaBAIUiTTNIAYITY 100 Tulmsdms  Aaniulaansavany
Bredford avluluusinzuaeaifunms 3 Gaddms 1edialiifhunm 510 undl i ldinsnen
nAuwes?t 595 urTuinmssinyATesTaN19gANALLAY (spectrophotometer Shimadsu UV-visible

Wv240) vidnsgandunasiiliundaunsifieniilnnlusianasgiu ssa 74
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o= of o ] o, =i o e 17 -1 ar v = 13 - ] d'
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SDS-PAGE (Sodium Dodecyl Sulphate Polyacrylamide Gel-Etectrophoresis) Taenlnasanaann
Flduarlimadupaniy treatment buffer (0.125 M tris-Cl pH 6.8, 4 % SDS, 20 % glycerol, 10 %
2-mercaptoethanol) Flutnimen 1 1w WiseaBun 5070 tulasniy asnuenly sDs-
PAGE §¥1Uu gradient TasArtd N uree polyacrylamide WAL 5-15 % {acrylamide, 2.7 % Bis)
azaitllu 0.1 % SDS, 0.25 M tris-glycine buffer pH 8.3 anifudieyEne Coomassie Brilliant Blue
G-250 ﬁmﬁnimﬂQﬂ‘um‘hmﬂﬁuﬁﬂmmimuLlﬁamﬁﬂuﬁuiﬂsﬁuﬁmﬁniumr}ﬂ 14,000,
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dwFfunislfuauidiuanaznadlamaduainasadialamady  vlsousuueud
Frufuasadslamadulusamg 21 UilER 4 ssrmaidumiung 24 49lue A
uwnaznevesnirunstiuWiE? 8000 g \Jwna 15 Uk udadnediag PBS 3 T
SaBunastsiuilalneds Bradiord tiwnuantu sDs-PAGE Wudieaiuansarialamaiy

iunulusiunldudszunn 510 Tulas-nFuunn
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= ar
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s v ) g e . & v ot v o M Vo %
(M.affinis) UWALTNAZNG (M.ensis) WIBGMOLIUADAGINETEINAINNT N adlaeninan Nerey

UNAN TRAZNIA (M.affinis) URXTISAZNG (M.ensis) MIDRNIANAUENUINEING UATAI9E 1

]
vl W
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[
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3.2 mManadauANNIUNIzIeakeuRT i iae 5 8Ly TuB AN TasIWET 4 Gmmuno-

electrophoresis)
v Cil ' . - s
W 1.2% hazanzlu borate buffeted saline pH 8.6 13311A3 4.55.0 NARAATAS
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chemistry)
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Al AntuaX i luwasnanas (paraplast)  udainselasndadiug uune 7 {section) 1%
= v - v & o 9,4 . s
Harmvunouie 8 Tulasimssinnitasdaiiefiauuuidilouyu frotary microtome) tazti
1'1 dl 1 = o rell bl 123 . [ ':/ ° relI 1 ]
wadunlfnFaaRauualasiinaeuding gelatn ¥R INTULINA AT AN RIUNTELILAS
- =t o . v o] | . . . a' 1
WN?JJJ!;]T‘L&%TMMJJ@W? (fmmunccytochemistry) AL indirect immuncperoxidase Taensumy
o « - + =t ' [V 7] '
mnma“l.aﬂma:mummwmﬂmﬂanﬂ0ﬂ1°nau (xylene) Huueanaaed tuAHIdNTEN
TAgEuatn n-buthyl alcohol, 95%, 90% uax 70% alcohol mummu mumnauuﬂmmﬂmmﬂ

F19800 PBS  Aanmsumenda 10% calf serum {Slgma) vxmma'lu PBS meLuTAty el

a w v e = ' 0 -] v .
1181 30 u‘W'ﬂiWﬂﬂﬂ\‘lﬂuﬂ’ﬁ@UFEQ‘IIBQIU?G]NLLUU‘IN@”ILW'lzlu'ﬂLEJ’c} AIMNUUUER mouse anti-
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vitellin antiserum (#il&andia 2) AlAaanAeans 1 6o 4,000 U 10% calf serum AerufiuiAan
L . W ar - -~ ] L L 4:“’ dl -~

TBINNINNDINGIE UaTA iRV nsiL-Fugauvesfeiunaunadasuilods aqy

Lg . . . o ' i N = ar a

MUUEIA mouse anti-vitellin antiserum AINEITGATURMPUMBg1IaTR lnaAu (raRdudu

1298158 TR1IMARY § Tadaniude 1 DaRaA) WE e Res e luSRTEU 1 A 4,000 Wy

'
= =l

vuialingruugil 4 esraaFomiunaiun 24 4afualuanuufaiu dredan PBS 4wy 4

H

s

AT 7 AX15 U UAIRINUUMEA GAM-HRP (goat anti-mouse IgG H-and L chain horseradish

peroxidase conjugate-Biorad) AR 1 A9 1,000 W 10% caif serum ﬁuTi’ﬁfqmuqﬁ 4 BIA"

afoatinn 24 dalueluatundaTu uamitundedag 0.5% blotio Carnation_non-fatdry milk

fiazanelu PBS) 4 ATs ) ax 15 unF Hu PBS RauguadlusnsazaneduRIRm (substrate) 99

] ~ e - T T
Urenovsaae 0.006% hydrogen peroxide (HyO -Sigma)'ﬁu 0.03% diaminobenzidinetetrahydro-
e Y 216!
. P [ -_— = — e v e - —_— - —‘—'—’—‘—5_’__ —

chloride (DAB-Sigma) Hia0za1elu PBS ifiunaiui 5 urilainiudninaanainifleidadas
~—_ e — - .

ol L ' - s 9 = v N - «
HARNDTARNUAIULTHLUFNG 10U WHngalanTe 0.02% ecsin wa:ma'luuﬂanaa'aﬂ 95%

——

uaznilualanning dumaureljieiuasnssianwilizney 7)

1
-

- . = e = L 7R TS oy ey i 3 .
3.4 MIaram talmaf (titer) YBIOURTINTARILST ELISA (ndirect immuno-
peroxidase method)
N9Rs2u IR SIauanRT iUy U Nune Maxisorp 96 well microtiter plate
Tnoldarsainlamaduannda 1.2 Ailaaududy 2 Tulasnsuseiiaaansiu PBS Liurms 50
L3 t 1
lulnsdmssionguand microtiter plate Unelifianimgil 4 asraadasuny 12-24 Falualy
' 4&( n:l'-:i by -: - - - 1 :; =, - .:;
naasiuniichils Adbilamaduduiufuvguees plate  AndRN 0.2% glutaraldahyde 7
azawlu PBS WBanas 50 lulasdns avlungquusiazvquues plate Aelifigrumniivasunn
T4l ufdrasiog PBS 1iums 150 nTnsAnssiauguaiua 4 a%s 1 ag 15 17 uazdne
ATsgavingdiag 0.5% blotiot PBS Melifiguupiivieeunu 30 widl  iRuueudTiud ldanuy
PUGRZAITNRDRG 5% blotto §MsIEIU 12 USuams 50 tlAsRAs %A serial ditution
X ed - o . a o ¥ d v
Ui lifgamgd 4 asmiaades un 1224 Saluemileuduafiusn  dleldinaiesnu
41958 0.5% blotto iNms 150 TulasAmssiongu 41uru 4 A% 4 Az 15wl udoven
GAM-HRP {goat anti-mouse IgG heavy and light chain horse peroxidase conjugate-Biorad) NAgI

1:1000 11 5% biotto fiazanelu Pes Ysums 50 Wlasdessienquynuqy  Unial5fenugd
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4 9IATRITUALN 12-24 FaluauiauduiAn A ntuR19A9E 0.5% blotto USHNAT 150
Tulsdmssiavian A9uaL 4 AT 9 L 16 UM uazATIgATNEFITAITAZANY PBS LANANS
f¥Atl O-phenylenedismine dihydrochloride [OPD-Sigma) fAazanelu 0.1 M citrate buffer pH 4.5

Tudnmdan 1 Nadnfusiefiadfing Aifl 0.006% hydrogen peroxide (H70) Wanegas i uauaz
70 Tulasams Aeliituaan 6 will andungawfnensat IN sulphuric acid {HySOy) 3ums

70 lulns@mssiouguiufiiiansuina s il udnividindganduuasinauencaau 490
YN TULHRT FRElATaY microplate reader, BIO-TEK instruments EL 312 e ﬁnuomm‘lmmﬂ‘?mm

UBURT U {ir’umm;mﬂﬁﬁ?mmmrﬁ’qmwﬂmau 8)

4.0 snadaudszans nmnraswaudaswlunisindiunnlanalaaiufieis
competitive ELISA
ldgnsarnmlinadunidainda 01 2 anumdiuiv 4 ulrsndusaladansiazaielu
= F 1 1 : wd' o, |
PBS 5unms 50 lulasansasluusasuquasanis ELUSA  Uuiialingrimngil 4 asAntaided
i 12-24 daTualunaeedunildatla  vdsanniuasdan 0.2% glutaraldehyde UazufRansae
- . S = o a o o M "
05% blotto AANNTZUAUASEUAgIAuURude 3.4  Ruaraialmaduiesenifainde 1.2
d‘ ~t “woow -a' v o ¢ o oo L] = v ' ] =
Fadimnudiududuéiu 10 Aadnfuseiadans TneninuiReanalvagludas 1:10 Tusuda

122,500,000 14 5%blotte 13u1ms 50 TulnsAnsdavgu viesmataanyaRNAGALAGALTY

v
ar

- o m Ade i oa - P “
uazsretinRensesfanmilond i ldasyssasi 34 veadainunsn Taaddetabamis

=Y c‘i’u <4 LY i 1 =4 § = o :’z - oo e
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' = q: = ﬁ; ) 1 4 T
snlanaduniieans 1:80,000 1u 5% blotte Aazanelu PBS (@wnlsande 3.4) UFunms 50
Tlasdmr  udninfial3vgougil 4 asengadoauny 24 dalie udeainiutdioudu
mausing  wdleudia 34  @ounsluBeuifisurzuininabhmaduuesguiu

=, o 1 < [ 73 74 1 =i :: - e, o

Tumalasiulusaadnadessasfaiunanaguazinaily (funeuresditauansdianin

Usenay 9)

5. N1SATIAMIANNANNUSssuTseauiE v uredlnvalaeiduludesanunis
Waunnisaasfaldszazsing q aaseiiunsudadiawasanald

o

L -~ [ ar 1 Lo - | P . w ¥ e:
inffanaannslasiua 40 6 ueeniiy 2 ngnhe nquilidanuazngunERm

23 o ' =4 i a ] . ¥ :Jz 1 1 o 1w a
\fudhedrafentlszunns 50-100 Tulasdmssiasianinfais 2 na  Tagnguusniilisingn iy
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-
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- 1 L=l 94 I.', . =l =i o =
Foathadantasieie 2 nqu uasdounmulFaufisusrauiningedhmalaaiiy

6. NNFIATYNAITHNAULIUAINATNUANUDINIAINNTIN

kv

1 b 7 7 ar = v -~ - 11 b ﬁ' ot oof e, 1
afumfeinunsmsiade Inaldnesinsiardiunlauaeaium fshdidiney

v , g e o Y e 1 ¥ a voa = ~ -
wdrugudoiunlududeds sausanfumdanulilugidungrugil 70 semaadus

'I’I a k1 ‘ﬂl - & o b 4 t ar = ¥ b 1 o
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uonduiifminlaiuly  wdeanadruinidursneutndsansazarsinanuasin gy
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aofudusaulsn  wandquuniafldsuiudiuusnisaUfurnundnduldmviady 10 Aumy

dndans  waruleeaniludousdon 1 ldluvaeavnadnildtaiulinguugd -70 aemn
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A’ L g s ol & el
7. nrsvingamiasnurasarsannatnituat lunisduganmuinisrasdildlng
a <l : a -
niraganseaunsilasuwdasraafinnlavslaaiiuluitan

o W w L ve [ 2 v LA 1 . =l
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1. Preparation Qvarian crude extract
of Vitellin
Extract Il \
M. rosenbergii Precipitate with {NHg)9SOy}
2. Preparation Vitellin extract — 4 Purity test -SDS-PAGE
of Antibady
Against
Vitellin Mice imn;Lnization
+

Antiserum —* - 3. Test specificity

- Immunodiffusion

- Immunoelectrophoresis
- lmmunocytochemistry
- ELISA titer

- Competitive ELISA

L 4

Cornpetitive ELISA - vitellogenin in hemolymph
- During ovarian development of a normat female prawn
and an eyeablated fermale prawn

- Effects of eyestalk extract (ViH-assay)

MRUENBL 6 UAAMTURBUNITHARLASNARALNAMALBATAsAalamaduanTald  tHa

WlunisamadassiuBuinredhmalaniuluiiesavasieriunmulog

A% competitive ELISA
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mwibszneu 8 waavUjTienraaneufinuuazueuivedlagisaulasaduylunlafoeniing
(indirect immunoperoxidase method) (qﬁm LaNNeAR AR RO 2535)

Mouse immunoglobulin |

Goat immunoglobulin 1

Horseradish peroxidase 3

Antigen a

Substrate (Hydrogenperoxide & DAB) E

Product (Red-Brown percipitation) ¢

eor. |}
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ELISA !

1 * A

! 29 9 o9 g*gAéA!

Ef % f 5,
GAAILAE

® = Antigen * = Mouse Ig A = Goat Ig

[E = Horseradistrperaxddase (HAP| B - Substrae

* Praduct = = Glutaraidehyde

|
Competitiva ELISA
| A
e @
[ A A4
h372
2 ® o 9

ffif‘??’:s?j_ﬁj
RN

-

NWUIENAL 9 uARIVANNITYRY {1} ELISA {indirect immunoperoxidase method) Was (2)
cy d’ <« ol = [ &
competitive ELISA (RBATAMLAURALAALAZWAWAIAL el iowlay]

horseradish peroxidase RANULAUALUDRARIN 2 {enzyme-labelled secondary

antibody}
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1. MenARaUANNLTANEIaIdIsANAlaNadulng SDS-PAGE
a; -4 o = dl ar 4 ]
271 SDS-PAGE (317 10) aziiulédnlainadunuaniagnismnmzneusisanaanniald
sauauATfuse limadulrznaudiaalusiiu 4 mispdes dhminluanadszun 97, 81, 76
kd - d' d" ﬂ; L - 9 - 1
WAL 73 ANA1RY  aemsieReufinsaiuliimsduluansataainisld
a [ 1 1 ci' = ' = o v 2r v [l { d”
dmiumiiodan 3 gaslamadunudn wounsisdniwuanidundmiedesduiy
nn 7 wnldsiuiuenls  aedaluseilszneuaeslamaduguuusng  erafimistion 3
WuesAdsznaundnuasisaivay ¢ uesdlsznausas
Tuanradaveuanisldaswusmngneuu < fadsrdusiie 7 uaaslfiiuiasiu
wanlugrsainainislidulmsdudszanalduanndt 90 % uaznismnpznaudauanlnioy
u o o - L 4w a X . - I
Famalunainauizansin lhinsduniniu wszuuaaznauasivatiugaulunive

TUvFaa9asunn

o = s A '

2. MIATIRADUANNANWIZUAZ AUNINTBILBUATS NN LA LUUY 9 (mouse anti-
vitellin antiserum}

2.1 N19AIIRANNA NN Z T UFAT TN AT s uLTafuy TuAWFAdY (double immuno-
diffusion)

L] ol ar edl *w o 8 [ R i 3 = s
AnnsdiueuRisilR1nn1slgng fduiu immunize) Tumyea uindfEmen
pznoulujuiunaniisuildanasatiaotiase q Ae arsafaveruainisldzectertinss
L] & 1 Led ¥ o = | 4 L 2 - L ¥ !l’ E=]

wiaanFaagaRenesieiaile Wi fafanem Vacrobrachium rosenbergi faragnivan
(Macrobrachium lanchesteri) ﬁdﬂ@ﬂﬁ’] VAN (Palaemon serrifer) r’j@rﬂ.‘:mm (Metapenaeus affinis) r']’q
RENA (Metapenaeus ensis) uazansanmvenuatndume vizaansaetinuaansesiafinunmy

2

Ay wudtueuRTiniilEannirlgnoRiAuiuluvyia 9 ddasarsaialamaiuainilises
v o 4 ade -~ vy . v e 2
MNHNZAYIY LauATTNAInuyies § A liuamsneuiman  nimaaseinisiasdaanld
WWZURUAT INAINUY § datlivindu Seslfunazneuvdnidanseiustisaiysalizudng
Laudiauanansaiasnitliviaainieghadeawmdoseafeiunmuuasfadaniria
(nwidszneu 11.1) warhikdomzneauldanma R eaue @t I NLeURIALUAINANTAR AN

-
Sldvizennsetademneilinreafefimnaauasfdonindn (mwlssnen 11.1)  us
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Liluumzneufiueufiauainaisaiasinkld uazaindhethadaawaidiavedfanznia

. >
M. affinis) famznI& (M. ensis) auviearsaiafIndunsiaranftat19tae preainunIy

- oo ar

L'Wﬂfﬂ (nwilsenay 11.1) uﬂﬂ’ﬂ’]ﬂLLHQWVHEUHQHLLEQLLQNWH?NH?.IQ1H£L‘LJ’]G‘1“’H’BUL@H R
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ﬂ‘ULLE]‘UE'IL"'*lu"l’]ﬂﬂ’li‘ﬂﬂﬂ@’]ﬂ?\ﬂ’ﬂﬂlﬂdﬂx‘mﬂuﬂﬂu ﬂQBJ‘ElElu'Wﬂ LLﬂ”’Q’]ﬂﬂ"l‘j‘ﬁﬂ@Qﬂﬂﬂﬂi“ﬂvﬂlﬂ\}

LS

fafaunsu ignestunandsenay 11.1) vieainmstidesresiafiunsuneiie wweag

-

wazffedastindsmeds (lunawdsenau 11.1)
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5 o . - v v o o Yy [ Yoa 4 aala o
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]
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FandafuRgsUeduiyunaALnauRR s nLaLfiauaInaisanaainiald viieluaonses
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2 < roa » P k3 v o =l 1 = =l ar
fafunen Geuasslfiiiudaueusinusantedesdnduianuadngataiesutsdoauiy
= | 2 73 - .ﬂ’ = ol er l&’ LR
waudlruaInfefunsaasadagindn (wdsenau 111 weuATiuililiuunsney
funeuRiausinasaiaanfaliviasnniedrade anallaeaiensnia 2 5Ua (M. affinis
way M. ensis)  Fauaavinlamadulufenzia (family Panaeidae) HANWLzUANF AN INAAY
10919 1u family Palaemonidae aginann uazuauBdiNiluiuunznaunuansainaIndumy
T ¥ o o e v ot w o '
warsatndaafafirunuwad (Wunisduduilufunaglifinnseielomalaniuuas
Tamadu (nwsznaw 11.1)
o a o ef 4 1:‘1’!/ g l < 9 A a ar ar 1 b
[HegATULOURT THHAIE A8 ARANAGUTORNTATAUEILANNAL- LS U0
r’w’mnmuﬁazﬁ wudauuasznauwan 1 uas 7 azwnalld (nandsenay 1.2 uar mwdsenau
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mmmmwu@umumﬁwh

0 o el 8 sl =l a =t . -
2.2 mimmﬂ‘aummmmﬁ:mmLLﬂummmemﬁﬂmﬂuman‘[mﬂﬂ?‘m {immunoelectro-

phoresis)
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saaaimnsuaLliuuineneundn 2 ualleind§Buiueeuiiauainansaiasnialy
TN - v o o A st v 4 .
UAZAAEUADAIWALNTBAINMUNIIN TauwIREnauudniiasdanuzad1oaaiY (NN
A - G o v W =l
dsenay 120 Tuanziluwinznauidinaugn 4 waluarsadpainfslduasiivuamzneu
a a 4 o N |
U AN 7 WNTUBn 1 wnlusivedia@en (nawdssnay 12.1)
iagaduueundiuisusoindesmaduararaiavenuainfu-Audeu wudn
- o X .~ v W e & o = -~
wmsnauitinauluaisaniaanflituarwgll waefissuwnznaundn 2 uunmilauiy
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11 "| WWUL@WW‘JIUN'\??‘ﬂﬂ@qﬂTd‘l’UlMﬂ@LWﬂQLLurJLmE}’]

2.3 NINAAUAMNANNNZeeURT SN TAtAEaNY TulaTatalans (immunocytochemistry)
qd-;l’ [ d' [y o af wr - "
naagustiluninasauineaanisauraauFuad iUl naaun e U AA LD

vaarafimnsulagi3 indirect immunoperoxidase method -~ Fvannmsldimaduanisldpasfs

[

munsinlfizenduneudBiuidumcre linadugadudiasiastn@ennagsauiuans
[ -~ ar 1 L 7 v 0 1 ql'd 3 I 1
aiAVYIUANU-FUdauIeNaisNumAg  wudiwmlaid laduszauesiugad b
A ‘ , X ko
FANLBITERIEY 1 {primary vitellogenesis oocyte) iy (nwissnay 13 way 14.1)  wsiazliwy
UiiFeraesueundinu cogonia Was primary oocyte Aaifluszarvanmas lWndelufinsa¥e
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vraazanlunaduluesas
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o $s a el o Lo as o - 1 o. a o - .‘J - -
dislduwauddiungadusatatsaialamadusinisldinljnieniumadune falei
agjinld wudfiBefnaanueuid iusunasrelamaduluadlivng lUvamus (nw

Uszneu 132 uaz 14.2) uasvinasanasinisldannsogaduneufivaddinizselinadu

ol s e
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sanvivus  AsulfizenreweuadiusatadlassassiusseasAlinnsasanliunessas
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diualanalaislin (Gafnfu iadann
ATl
T Foly
N7 4 & B 10 12 14 16 18 |20 122 |24 | 26 (oI
;
t f0.143]0.151|0.075|0.050]0.036|0.027|0.126{0.210{0.236(1.135{1.197]1.527[0. 388
2 |0.228/0.482|0.419{0.393[0.451|0.506{0.322/0.412|0.153{0.349[0.250}0.176|0. 438
3 |0.06610.165|0.255]0.230/0.335}0.365 (0.252{0.428|0.218|0.211|0.472|0,176|0. 256
4 [0.242|0.230{0.152{08.158(0.137|0.275{0.325]0.412|0.776]0.914|1.094]1.571]0.494
5 {0.170{0.187(0.,157{0.054[0.024]0.082|0.019{0.025]0.086|0.200(0.420(0.654}0.685
6 [0.153/0.258(0.162[0.238(1.315(1,233[1,745)1,354(1.040|1.096(1.496{1.8350.838
7 |o0.158(0.152/0.157|0.041]0.020(0.056|0.542{0.040{0.0460.066]0.075|0.154{0.276
8 |0.040{0.029{0.032{0.020[0.022|0.026|0.072|0.308]0.325|0.473|0.665]0.660{0.513
9 |0.160{0.163|0.1640.138}0.103{0.080{0,04310,051/0.084]0.078{0.162]0.164]0.148
10 |0.140]{0.086|0.075|0.076{0.027|0.024]0.022|0.023|0.028|0.093|0.233]0.294/0. 450
11 [6.165[0.173|0.175{0.134(0.113/0,135|0.197]0.236|0.215]0.463}0.678{0.605)0.373
12 |0.210(0.189{0.163]0.,097(0.121{0.109{0.2140.230(0.195/0.266|0.469]0.527|0.325
13 0.553{0.308|0.228(0.235(0,415[0.562|0.529{0.435]0.396(0.630|0.701|1.009|0.649
14 |0.093}0.104|0.118[0,101{0.237|0.203(0.281)0.326/0.343{0.631{0.764]0.813]0.451
15 [0.197|0.158|0.165(0.133[0.349/0.326]0.315]0.408|0.337|0.430}0.514{0.651 0,537
- X |0.181{0,185[0,165]0.140(0.247]0.267(0.308]0.327 |0.298{0.462|0.605|0.721]0.437
s |0.114]0.t03[0.087|0.096{0.320{0.308|0.410]0.313}0.226]0.339]0.3820.528/0. 152
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m 4 6 B 10 12 | 14 16 18 | 20 22 | 24 | 26
i
t* |0.209(0.377{0.433|0.617|0.494|2.125|4.545(5.045/9.835|5.808|1,174|0.953
2" |0.438|0.567|0.579(0.795|1.256(1.642|3.374]3.9516.732{9.583{3.538|1.633
3" |0.467|1.202{1.190]1.252]2.501]2.736(3.468(5.567(4.678]7.322]5.037|2.489
4""|0.039]0.362|1.292|1.427|2.482{5.948 | 11.21|13.41|15.70{13.12|8.082[2.185
5" |o.300{0.497]0.921}1.147[2.120{3.312|5.162{6.648{2.737(2.600|2.172]1.838
6 "|0.115]0.478|1.463}1.892(2.934(6.314(6.515|12.40{5.016[2.510]2.213[1.621
7°*|0.046[0.620(0.797/0.366(0.489]1.351|5.002(7.237(4.834|3.475/2.9801.621
g" [0.317|1.252|3.147{3.645(4.044]4,048{4.464|5,722(3.304(2.857|0.316{0.141
9" |0.145[1.229]3.30314.475(6.264[7.715(9.688]11.20|9.732{4,534|1.620]0.757
10" |0.081]0.825|2.420{3.566(3.492|4.131[3.057|8.532|2.628|2.147|1.513]0.980
11" [0.135{0.450(0.8237|1.116|2.307|2.853|4,991]6.0448,.849]6.974[3.568]1.343
12"%|0.252}0.931[1,529]1.947(2.195[4,221}6.903!59.025(5.144{5.015(2,967[1.791
13""{0.136{0.457{1.403|1.525{1.621|3.596(4.135/6.450{4.851|4.709}2.768|1.463
14" {0.323|1.086|2.351(3.055|4.489{5.058|6.75119,977|7.028}4.886[2.117(1.0B7
x |0.215]0.741]1.555|1.918|2.653|3.992|5.695|6.374{5. 458 |5.395| 2. 855 | 1. 426
S0 |0.13310.324|0.877]1.224[1.474]1,767{2.255(2.611]3.4442.952|1.939]0.566
VUNEME ¢ AANATILLAZINlEAUR 2

» aanmmummﬂﬁuﬁ 24



An314 3 uasLSunninsiasuilaseedlaunalasiivluifensestafiunmnd

=l v :’ =
LAvanAItuIiNGas

o

BlAA™

NEFRTY Yiunalamalaatin (Radnsusfaaann)
11inala fulisuwlaetuiaanme q (.m0 ah i
af. Liatude Fale
Gunr 112 |16 |20 |24 |28 |35 | aa [coD
nRan3
t | a.739 lo.2t9]0.634{0.923[1.379|1.950{2.277|2.771|3.412
2 | 5.436 |o.271|0.708]1.085]2.453|2,205}3.0383.449(4.329
3 | 4,890 lo.07230.513{1.666|1.954(2.188(2.806[2.914{3.834
s | 3.a98 lo.311|0.519{0.730|1.049}1.738]|2.586]2.6835}3.556
s | 4.209 |o.177{0.431|0.887|1.858]2.505(2.701|2.803|3.425
6 | 4.103 |0.650|1.104|1.815(2.213]2.557{2.699)3.041[2.975
7 | 4.s62 |0.807|t.380|1.951}1.871|t.871]|2.207]2,550|2.638
s | 4.256 |0.460{0.601{0.802}1,137[1.344|1.523]1,659{2.420
o | 4.367 |0.250}0.363|0.700}0.851|t.120|1.783]2.068]a. 030
10 | 4.179 [0.119}0.347{0.917]2.018)2.501|2.696|2.955)4.226
t1 | 3.585 |0.941[1.579]2.226]2.775]3.110|3.365|3.586{3.651|
12 | 4.106 |0.440l0.848{1.327{1.941|2.422]2.712[3,130]{3.339
13 | 4.505 |o.459{0.711|1.284{1.641[1.952]2.848|2.672|3.277
14 | 3.866 |o.17t{0.750]t.275]1.866|2.344|2.637|2.9833.014
15 | 4.946 |0.539]|0.654[1.135)1.516|1,830{2.357]2.537|4.292
¥ | 4.356 0.404{0.749[1.255|1.741[2.137|2.548|2.5283.418
sp | 0.500 |0.254|0.343|0.451|0.478[0.485|0.434|0.465[0.596
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U5um Pualaimalacslis «Iainfu/iaddan

Tainala #lSeuuas i anng q (fou.) Ao

i | ialuige - faly

Gumt | 1z 16 20 24 28 36 | 44 |con

nnaae

1 | 6.748 {-2.084|-2.394|-3.643|-3.678|-3.800]-4.871|-3.806|3.608
2 | 5.554 |-1.270|-2.212]-2.755|-3.142|-3.364-2.947(-2.328|2.837
3 | 4,777 | 0.121|-0.504]-0.913|-2.904|-3.583[-3.393(-2,1613.458
4 | 2.867 |-0.198|-0.497|-0.786)-1.424|-1.669|-0.468| 0.183]3.200
§ | 5:436 | 1.434|-0.186|-1.298|-2,133{-2.689|-1.801(-0.914]3.168
6 | 3.077 |-0.265{-1.005|-1.201[-1.621|-1.468|-0.396 0.732|3.808
7 | 5.657 |~0.803|-1.610|-2.492]|-3.277|-4.384]-3.577{-1.502|3.318
8 | 4.603 |-0.630[-1.620{-2,298|-2.167|-1.813{-0.451] 1.097|4.086
g | 5.079 |-6.874|-1.718|-2.012]|~2.322|-2.576|-2.266|-1.712|2.967
10 | 5.158 [-1,814|-1.994(-2.078|-2.557|-8.571{-3.625(-2,956|2.611
11 | 3.266 |-0.036|-0.574!-0.596|-0.808|-1.478|-1.381}-0.436|3.153
12 | 4.653 |-0.603|-1.253|~1,634{-2.089|-0.487|-0,164| 0.802|3.058
13 | 4.848 [-0.574(-1.473|-2.027|-2.564[-0.407] 0.174| 1.262|3.491
x | 4.748 |-0.584{-1.362|~1.833}-2.323{-2.412|-1.952|-0.943]3.296
so | t.067 | 0.e55| 0.616| 0.824| ©.732] 1.245| 1.581] 1.607 0;365
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