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AMPORN THONGKUKIATIKUL : EFFECT OF ETHANOL ON THE SECRETION OF
LUTEINIZING HORMONE FRCOM RAT PITUITARY CELLS IN VITRO. .
THESIS ADVISOR : ASSO. PROF. HANSA ASAWARCENGCHAI, Ph.D. 87 PP.

This investigation was carried out to determine the effect of ethancl
at tine concentration of 0.4% and 0.6%, equivalent to 0.13 and 0.2 gm./kgB.%.
accordingly, on the ability of anterior pituitary cells to secrete luteinizinc
hormone {(rLH). The experiment employed rat pituitary cells culture s;stem
harvested from 150 - 200 day old rat. Ethanol treatment was started after
48 hr. preincubation of pituitary cells in the plain medium. Experiment I,
after 24 hr. incubation of the cells with ethanol, culture medium was
collected along with the controls. The fresh medium was then added to all
dishes. This incubation without ethancl was .carried on for two more days .
with medium collected every 24 hr. rLH level in the medium was measured by
mouse Leydig cells in vitro bioassay and double antibody radioimmunoassay.
After 24 hr.'exposdzg to ethanol, the result showed that ethanol did not
cause any significant changes in radioimmunoactivity of rLH whereas it
significantly decreased bioactivity by 20% and 50% for 0.4% and 0,.6% ethanol
respectively. LH bioactivity came back to the. control level at the 24 hr.
after removing ethanol. '

To check whether the decrease in bicactivity of rLH caused by ethanol
could be further suppressed if ethanol treatment was repeated for a few.
successions. The experiment II was designed for having pituitary cells
exposed to ethanol at the same concentraticn used in experiment I. The
treatment was repeated at every alternating day of medium change for the total
of 3 treatments. Bioactivity of rLH in the medium was then measured in both
the control and the treatment groups. Suppression on LH bioactivity was
evidenced again as in the experiment I. Bioactivity of rLEk still returned to
the same level as in the control group within 24 hr. However it was noticed
that there was a tendency of further bicactivity suppression on da) 4 and ©
after repeating the treatments. ; '

The finding indicated that ethanol has the direct effect on the
pituitary cells' function by lowering biocactivity of rLH secreted at the.
first 24 hr. of exposure. Although the amount of rLH secreted was not changed
this was indicated by no change in radioimmunocactivity of the hormone.

Repeat the ethanol exposure for 3 consecutive rounds of with.and without
ethanol still confirmed the effect of ethanol on lowering rLH bloact1v1ty by
ll% and 21% for 0.4% and 0.6% ethanol by the end of 6 days.

In conclusion this study has shown that although Dltultary cells
secreted lutelnlzlng hormone with constant amount in the presence -of ethanol
as indicated by radioimmuncassay, tine bioactivity of this hormone was
suppressed as snown by loosing the ability to stimulate its target cells.
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1.2 Dulbecco's Modified Eagle Medium (DMEK) : Cat. No.

4301600, fiibco Laboratories, Life Technologiesgifhé;;'U.S.A.

1.3 HEPES : (N-2 Hydroxyethyl pipa?ééine—N—2-ethanesu1fonic

“3§) N0Q H-3375, Sigma Chemical Company, U¢SfA.

1.4 Sodium bicarbonate (NaHCOs) : E, Merck ; Darmstadt,

Germany,

1.5 Penicillin-streptomycin solution (penicillin 10,000 " -~

U/ml. streptomycin 10,000 nug/ml.) Cat. No. 600-5140, Gibco Laborétorié#}ﬁf
Inc., U.S.A.
1.6 Fuﬁgizone‘(Amphotericin B-250 g/ml.) Cat. No. 600-
5295 Grand islénd Biolqgical Companv, U.S.A.
1.7 Fetal Bovine Serum (FBS) : Cat, No. 200-6140, Gibco

New Zealand_Ltd,,.U.S.A.

'::ff;S Horse Serum (HS) Cat, No, 20056050;:Gibc0 Laboratories,

U.S.A,_"f;fﬁ

1.9 Bovine Serum Albumin (BSA) fraction V. Cat, No. A

437: Sigma Chemical Company, U.S.A.

1.10 Trypsin (2,5%) Cat. No, 610-5095. Gibco Laboratories
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1 . o .
2. @wnsidey Leydig cells funnswh bioassay

2.1 Mediam 1997 (M 199) : Cat. No. 400-1100, Grand Tsland

Biologiﬁal.Company, U.S.A.

3. @aainlgluntsfeastn LY aaelalafu-125

3.1 Sodium dihydrogen phoéphate (NaHz_

2! O) : E;Merck,

Darmstadt, Germanj}y

3.2 Disodium hydrogen phosphate.(NaZHPO4.2H20) : E. Merck,

ﬂﬁQarmstadt,_Germany.
3.3 Sodium chloride (NaC1l) : E. Merck, Darmstadt, Cermany.
3.4 Thiomersal No. T 5152 Sigma Chemical Cqﬁpany, U.S, A,

.:Gelatin : Difco Laboratories, U.S.A.

92 B

3.6 EDTA : No.1-8993, Baker Chemical Co., U.S.A.

3.7 Sodium-meta-bisulfite : No. 1-3552, Baker Chemi¢éifCo.,

UIS.A.
3.8 Sucrose : E. Mav & Baker Ltd.,fﬁﬁgiand.

3.9 Potassium Iodide : A, R, (May & Baker Ltd., England)j

3,10 Sephadex G-25 Fine : No., 17-0032-01, Pharmacia Fine

3,11 Chloramine-T (trihydrate) : E. Merck, Darmstadt, Germany

4, sasialaminiiasizvmiiSuna riH TeeS8 RIA

4.1 qodlum dlhydrogen phosphate (Vah PO JH O) E. Merck

Da*mstadt, Germany .-

4.2 Disodium hydrdééﬁ;pbosphate (NazﬂPOA.EHZO} E. Merck,

Darmstadt, Germany.
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4.3 Sodium choride (NaCl) : E. Merck, Darmstadt,

Germany. .

.7ﬁ§4 Diethyl ether : E.Mefok;jDarmstadt, Cermany.

4.5 Charcoal reagent : Batch No. 82/83/R, WHO.RIA -

Reagent Programme, Switzerland.

4.6 Dextfan‘reagent : Batch. No. 82/83]8.,,WHO, RIA

Reagent Programme, Switzerland.
| 4.7 Gelatin : Difco Laboratory, U.S.A.
4.8 Toluene : E. Mércg, Darmstadof Germany.
4.9 Dioxane : E. Merck;)barmstadt, Germany .

4.1QfgLiquiflour': No. NEF-903, New England Nuclear;

5. @93 luy

5.1 Rat luteinizing hormone, NIDDK-rLH-RP-2 (AFP-566C)

'P;toitary Hormone § Antisera.Center, Caiifornia, U.S.A.

S 2 Rat 1ute1nlz1ng hormone antlgen, NIDDK—ILH I 6

’AFP 8034C), 1tu1tary Hormone & Antisera Center, Callfornia U S A,

5 3 Testosterone Standard Batch No, 83/N., WHD RIA

Reagent, Programme Switzerland,

8. upuduah .

6.1 Rat lutelnlzlng hormone antiserum: from rabblt

(first antibody) NIDDK- antl rLH S—lO Pltultary hormo e?& Antisera

Cent Callforwla U.5.A.
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’f{6;2' Donkey anti-rabbit serum : WHO RIA Reagent Programme

6.3 Antiserum to testosteroﬁgiéfﬁatchkNo. K 888510,

WHO/RIA Reagent Programme, Switzefland,ii_5 

7. gyshudiumrSed

7.1 (1, 2, 6, 7-3H) testosterone : Batch No. B 5A,

 Q Aﬁérshém_International plc, England.
7.2 Na "7 1 Batgh No. B 56, Amersham International.. |,

England.

gvﬂsé

1. r3oeivazidum : Pighf A Weight. W. MfLAjnsworth & Sen Inc.,

U.S.A.

;Z}jiln%au%uwuﬁu': Mettlier E 200 Mgﬁtef Instrnment, Switzerland.

Micropipetes : pipetteman M. 81 Gilson France, Eppenderf

 313Q:Géfmany; Pipette Gun Clay Adams, U.S.A.

4. Dry-Block Heater : Model NB 3, Tecan Laboratory andTgffgfﬁi

Industrial Equipment, U.S.A.
5. Hood for cell culture Serial No. NBB-193, U.S.A.

6. Tissue CﬁlturexdisﬁUGOxls mm/vents : Cat, No. 1-50288,

Numelon Delta SI, Denmark.

7. B-liquid scintillation counter Rackbeta LKB_E;@;?F Ce.,

Midel. BPL. U.S.A)

8. gMagﬁetic stirrer : S-18520 Thermolyne Corporation lowa,

H.S.A.

014%24;.




9. Mixer : M 16715 Thermolyne Corporaticn Iowa, U.S.A.

10. pH meter : 5985, Cole Parmer Instrument Company,

U.S.A.

11. Refrigerated centrifugef{fMddéi’PR-J, International
Equipment Company, U.S.A.

12. Dynac Centrifuge : Clay adams. Becton Dickinson §

‘Company Parsippany, U.S.A.
13. Gamma Counter : 1 KB-Wallac No. 1260, Finnland,

14, _Fraction collector : Model 1850, Instrumentation

Specialties Company, U.S.A,
i5. Incubator : UN-1 Trol-CO, incubator model 329, Forma
Scientific marietta;'U}S,Af

:iyidf_;bgggi¢étor with pump : Model GL 32, Glaswerk Worthéiﬁ;ﬁx

U.S.A.

17. Millipore size 0.22 u Cat. No. G. SWP 04700, Millipore

Corp. Bedford, U.S.A.

18. Millipore size 0,45 Cat, No, G. SWP,QQSGO, Millipore

J:CQ:p. Bedfofd, U.S.A.

19. Bellcv Dissociating Flask : Belco Glass, Inc., U.S.A.

20. Multiwell_tissue'culture;pl@tef:;?é;;ﬁﬁ; Sweden.

21. Dunoff-incubator-Shaker : Model 3575-1, Lab-Line

" instrument Inc., U.S5.A.

22. Phase contrast micréscone : A0 Series 10, American

(ptical Co., U.S.A.
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-23. Inverted Microscope : Model CKPavTék§o; Japan,

24. Hemacytomgteff: American optical scientific instrument,

U.S.A.

25 Counter :_Labbféﬁofy counter, Clay Adams, Dickiﬁéqn'CQf,
U.S.A.
%Eﬁﬁiﬁhaqu

- m'ﬁ -y ® e =
#sazanun lguaz3sns tndun

1. 815 LA LresdmIuns IRz LR LTAA
. ‘ « o -~ € v "'

1.1 .9 ms ibss igeadmiunen igaaRen lasuy

BRSRE AT &

“laranussns LA

- MEM' 1.14 ady

Te1fvuluarsus tua 6.035 ndu

v, = r w - P . £ (3
Tuvhindu {ndugh 3 nu) Usu pH Iwis 7.3-7.4 urziPuuhndusu

= = PR Sier :
Y3uIasAsy 100 Haddns  vntulensovdnu millipore munm o.22 U uasiivewns

ij””f: gy ¥ - ° E du T - Tlﬂﬁ_@- ‘ .
\Rpvigaal lfigamgll 4 ¥ waASef loAssasane 0.1% BSA war o.1% trypsin

. ' A & DI g
LUBINIS LAY LTREN LAGHL o7

v; ' «r o w . >
1.2 ﬂqﬂqstsu“lﬁaaﬁﬂn?ﬂa”a@a?uﬂuﬂ

i v &
~azaiwdsRs Wi

- DMEM 20 n4u

HEPES 11.9e nsu

j ) _ o
1o 1Avulvmisuaius 0.74 a3y

R A I e T o ome
Tunhndu asT iRy oiuliBAu dinsw (afefu 5 TalBes uar

! oo L g < . i 4;,. N
fungizone o.s fiaffins 3Auudidn pH isle 7.3-7.4 usrifuvinfusudSenesasy
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-"- . ) 4 lv.,l vy - . ol - i ”
1,750 Da%8"5 nI89DMTT LAY Lyaan tanwmuau millinore wuim 0.22 ¥ BR?
o - v e o s ¢ 5 g
\Hu HS 200 §ia88as uaz FBS so Jaf@as RalnlauSuansandaseointsidu igas .

P I S e es & cwa o
Do 2 das. anduuueldvireuis 100 Dalfes uaz tiulafigangd 4 1

2. @19srRe@mIud iascunngh luBvees luusie$i lulatesias (hioassay)

L . ’ - - - & ; . .. )
T2.1 awmsdmiuidsy Leydig cells
~@azaie M 189 o.892 iy
HEPES 0.596 A3y
ToiAnulunisus lus 0.035 ndy
dnsazaty inulBlu-diasn ladpdu 1 faddas
e o oy > ’ “ » » .'.'
Tughndu 3y pH nla 7.8-7.4 wazifudhndulneay 1oc
'.6' - P : i ‘g ‘. [3 v . by . . :'.
BaARHs  INUUASBIE WIS LR BV ITasAvAaNINny - millipore wude o.22 U uBRY

. . < ."—.J o h Z o - > . : & 'v--.“‘ e . B Ay i
C uhlthisuiafigumgll 4 1 ynedeneslgesascuhie s e gaafianaiana iy BSA 0.2 ndy

2.2  a@srasdmiudiasizwnnddvninanaine Tsulnn38 RIA
E - » . £
n. Assay buffer isIsyleslgasealui

sodium dihydrogen phosphate 2z.35 n3y

disodium hydrogen phosphate 11.s0 ndu

- sodium chloride - i 8.80 nju
thiomersal _ ; g c.10 nA3u
gelatin . % © 1.00 A3y
u -~ i S *, . s iR r T wy FL-
vhensavnstwnesansluvindu (Tawgu gelatin Tuhnfu.

: TERTL, L . o L e e s . : o,
250 Jadfaginaravaunusnsy) - uadwdy pH aisazateinsyscnang 7.2-7.4  1fw

LA A v sl Caw - s ol
wwdudIutuiasnesy 1 8as  Aulafigangd 4 ¢ 19leuou 1 deu

" w. Charcoal Suspension
~arais dextran o.oe2s n¥u lu assay buffer 1oo

-
s

. ey ' . L PR PR
ad@ms. uaq1py charcoal g.s25 niy aulngrfuduiaan so Bunf ifnla.
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S P L B . . . ) ..l A )
#av nulalaviy 1 Feu aaAssligezsesnhlunulnienfiu  wazazabeansey -

L (-3 = Ll
URAIANT LT IARBA L IR LT

a. Counting Solution .

wnian lasiy
toluene 3,000
liquiflour 128

'dioxane 600

o T « »”, A
Crauinduine 12 lugeafuhnna

9. n75ia3nu Testosterone working tracer

-3 1t
?7n {1, 2, s, 7 H) testosterone dearaslu

benzene : ethanol ludimsndau s : 1 iflu testosterone stock tracer #f

Aadwlse 5 W Ci/fadfms uwh testosterone stock tracer shuwu 1 Gaddms
. » - ’ . o = o . .
u1xd12nuwgﬁaa compressed air waaifu assay buffer so fiaR&ss wdulwiznfu
. o ; s = . y ..
w:ln testosterone working tracer @ifinznwusy 1oo nCi/Had%as nulsi

- ' Z Jde ¥
4 1 ndsuinuynaseniiy

3. n19iedsy Testosterone antisera

p = ’ z - -
uh testosterone antiserum san WHO fesylusnwiinhin

A . - - - 3 - - . 2 o -
unys (lyophilized) wnifin assay buffer 1o a®@ms iwenlnersiwaunua  1ednu

>, - . ' d ‘o 3 z
waaldlafiufi  Avlad 4 v vazlzw3sulnuynese

én&ard

" @. nsieSen Testosterone st

Testosterone standard s7n ¥WHO feussyeglu ampoule
o3 ga ) - o 1 - - - .. ! Pad
Fefi3uams 500 pl. wazaluivuzu 220 nM/L whwnBy assay buffer 4.s

o oo i ] ol | v w
fiaf@ns 1midu stock testosterone standard #fiasnwimusu 22 nM/L wul

MRS > - v &
4 ¢ verlzirioninugnase
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aﬁﬁguﬁﬁﬁtﬂgﬂﬂ‘gééié??d_CUIVS 18y testosterone
aSsayriiﬁﬁTéuuﬁ Stock testosterone sﬁaﬁdétﬂign s00 ul umaify assay
buffefr4.5 EFELE a;lé ?estosterone standard.'naﬂutﬁuﬂuu1n 1,100
fm/sco0 ul awﬂﬁynﬁféérial dilution avwluda 7 ahéu lﬁp?;ién11ux£nﬁu

gavnuifiu s.ss fm/soo yl

3. s1sazatedndudirsisintefi lufesesluuTasd5 1sAToduda Tu nddy

 (Radioimmunoassay)

3.1 stock solution A Tauluivda TgAuy Wadia 0.5 M

szaqelgifsy laleieas ceuas s (NaH PO .1 0, M.W 187 .95°) .-
. 2 4 2 eI e

U wiin es.o nsy luthndu 1 8ms  (hulifigamginevleuiu 6 Ldeu
3.2 Stock solution B laiufia 1viRsy dadive o.5 M
azaﬂﬂTﬁTﬁsﬁaﬁisiﬁﬁLauﬁaa}ﬂnﬁ(NazﬁPoa.2H20, MW. 477 .29)
. T e e G REREES g o w s _
nin s9.0 asu luuhndu 1 §as  nulaNgumglivevlaunu e 1Asu
= L o
3.3 ldiAsy Wadina D ives (P8 o.5 M, pH 7.5)

ady stock solution A 1oo fafifss fiv stock solution B

- - *» v < v' - s - - - » 1 L
200 Haff@as  waauuviiulalunaeifnrudivansnasuteenuales Aol

3.4 ToiRsudediin dideas (PB o.o5 M, pH 7.5)

- - " L4 » . W A s 3
130 lyifeuad idadi MBS 0.5 M alwnis ifunnduavlu
Izifuidod iediiies o.5 M so fafSes  wudSuassasy soo Jaddes iuls

of v e o
figunainaslau-u 6 Aoy

3.5 wodidaiW iMadoilad (PRS 0.0s M, PH 7.0)

-

c - ¢ v SN 9 » .; = :
sranlvifivuranlsa (NaCl) 1s3.0 ndy luuhndu soo Taffms

“stock solution ! 151
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stock solution B 239 sfd@ws

thiomersal

g5u pH Inle 7.0 waniBughedwisu3uaesinrss 17.5 Ges

3.6 EDTA-PBS

azaio EDTA 18.0 n¥u lu PBS soo fiaddes Tasuhluguuu
-~ Y » » — o ¥ a_ o~
hot plate ¥y pH Inla 7.0 uaq1fu PBS o.05 M InlalSuamsasuy 1 8ms

< ¥ ° A g L=
thulaf ¢ ¢ leunu 6 iABU

.3.7 Gel-PBS (o.05 M, pH 7.0)

azais gelatin 1 a%u lu PBS 1 &ins Tayu'ﬂz}q’uuu Hoft__-_'_p,l_ates

> ° > - L] L 4 z— s ey W
wulafl -2o0 ¥ laww 6 Asu  noulowassSveevwddy pd Tula 7

3.8 ~ @nsazatpAansiiu-i (2 Jafindu/daddns)

aratpaansiiu-fitoc Jafindy lu o. o5 M wad el isios

'v’. - oy . ] E Adu ¥
pH 7.5 so @affms @1sazaqsiasvinsvylnunnerion i

3.9 d@1sazaapleifoyiua ludaln

azawlyifv werluda 1y 100 fadindy Tu o.o5 M vadidm

-l
"

- & a: T ® = [ 4
W ivas pd 7.5 s1sszassimevirdoulnunnnadvil ly

: : ' bl .
“3,10 16% glrsslusisazaas Gel-PBS adludaiFeulalnlan 1%

(transfer solution)

ae

azatnglesd 1s6.0 ndy wazludaiFeuleTelan (KI) 1.0 ndn

_Tu Gel-PBS 100 ﬂaﬁﬁnsf{ﬁﬁ‘%ﬁ -20 7

: s e
3.11 8% gilridludisazate Gel-PBS #ifldéeFuulalalan 1%

azareglasd s nduludisazarw Gel-PBS d:@éﬁM,pH 7.0

a: . ol o » a i ' % v g} -
100 $ad8dns Al Tud1ZuvloTlolnmasauey 1 afy 1Aula® -20 «




e, L
~gasluudmSudaaann

TIH-1-6 (AFP-go3a () Wuses luud lgamsuandaina e
125 - S

1 1ésin NIADDK eglusnminalaume (1yophilized) 1s%3 100 ug/vial

whuazanslu phosphate buffer 0.5 M pH 7.5 1o G*@%as upvifulsylni’n

- ..' iy . v oh
vagaz 50-ul Feszd rlH-I-6 ey 5 ug ifulad -20 1. launu s \dsu

3,13 PRI IUNUIATSIU

~ rlH-RP-2 (AFP-ses C) =1n NIADPDK ifusesluuuinsgu
' ‘J ’.. " -~ X k 5 - v AAA .

- dvagluamaziignnhinunenssy s pg/vial whwaszaisals PBS 1 fsfdes

. a »” » ' = " " b '3 > . .
wuv il Tunan i8nuaRse 125 ng/es ul iy riH wasssunnvau (stock standard

e - e
rIH) Aplaf-z0 1 leuw & ideu

AENIINARDY

g & o > v e
ﬂ15uﬂﬂ\ﬁaaua:ﬂﬁ?lﬂﬁ:tﬁﬁﬁlﬁﬂaﬁﬂu1ﬁﬂﬂﬂﬁﬁ7uﬂu1ﬂaﬂﬂg&$ﬂ

P T AR o 2 SR -
nsAneiAsell lonyusn ind Wwany 150-200 Ju Szaz Proestrus - ANSUYALEAR
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T URET WA LA LrRaR B lASIaNRIuNLNURaudRvuNIIn T B av Hthr,(1975}ﬂﬂuﬂﬂ
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o y o » ] v . = a i _ -
ﬁ'@_‘uiﬁﬁx}a\iﬂﬂ ua_:.ﬁﬂu‘lﬂﬁua\!ﬂzﬂq'iuua\! Sella turcica use SDhEHOld bone Banv

Foluvnfuiivasmife (Trsquluueansasa esy wsrrnuluvuigarn) - ifousn

. », - F v v . ."’.g » ~ A . >
sella diaphragm e8an 1ﬂu1nﬁuLﬂﬂ;ajsauiaauauajunﬁoaaﬂ UR239TBU LRV IR

. » » X z d L B v od » =5 T
FUDIHIUMUABOAUIRIY 2 ASY lupmwashivainivuenigas  Fedsrnsuaiw Minimal

Esseﬂfiél Medium, 3SA c.1%, NéﬁCOs 0.035%, pehici}lin 50 Mg/mi, wuse

RS . o e T W : . i
streptomycin so ug/ml: # pk 7.2  uardelvludaleufitesn 1Bodauazdunsuinaves

-

. - o o ! : 4 vy . N - e - &
gaunurlngzifen - uhnguizaanialalu Bellco disscciating flask filamasifuvizas

o ' -~ hd n .s- - ° = g ... . b
danduusnigas 10 Had8as uar trypsin o.ty% uszudluiluien q iy magnetic propelle
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” - a ‘ ‘.: c - . x .
Walnesazanonyu Feusasniaanlu water bath flasunugamagflsd 37°g  aandu

- Y . 2 R - ' & &
wn 1 20 ujnazﬂg pasture pipette ﬂﬂaaﬂL%ﬂ@aﬁnsﬁ:&ﬁuavnanaﬂuau 20 A9

“w v

, R _ . . .. ;i ﬂ; . u- . o
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R et . . . o . .
1af (il 1ien Jufulng q 2y (slvvaswszune 1 $hTuv)  usInssv iwaainsnsey
Y NI I : ‘ N ; o ]
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xd .- > ¢ 4 ‘e . o . . X ey
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v Z ﬂ & R i [ - - &
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e x .t T ” o e e T . . : -
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- 4 3 . v .
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ffetal bovine serum 2.5%, penicillin sopg/l., streptomycin so ug/ml.

. 3 o . e v w AR
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e . )
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1r anti-rabbit IgG Fusgluanmuny (lyophilized)
- -, T -t . . - A T - - I .
arassasuandu (nduzgh 3 mu U5u w2 fad8ms us2199979mam second
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