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ABSTRACT

The effééﬁJof silk thread suture intrauterine device ( IUD )
on the binding characteristics and concentration of progesterone re-

ceptor in rat uterus was investigated by usiﬁgiBH-progesterone as spe~

cific binding ligand. The IUD showed no effect onTthe binding affinity

of progeste one receptor. The dissociation constant (K )} of cytosolic

progggterone receptor ‘er) in the controlgand IUD horns were similar
whethér they were compared in the same stage or between stages of es~
trous cycle. The mean'Kd of PR, in the control horn was 0.59 + 0.03;ffggs

nmol/1l and was 0.56 + 0,02 nmolxiﬁin the IUD horn. Similarly théféf:.

was no significant dirference in %he K, of nuclear progesterone recep-fnlt":

tor (PR ) between the control and 1UD horns. The K; value of PR, was v, 
0+89 + 0.10 nmol/1 in the control horn and was 0.89 + 0.06 nmol/i in

the IUD horn. .

The ef;ect of IUD on the PR concentration durlng estrous cycle

was 1nvestigated The concentration of PR in IUv&horn wag significant-

1y lower ( P<10 ,05 } than that of the control horn at all stages of
estrous cyole. The pattern of varlation of the receptor level during
estrous cycle were gimilar in both the controW and IUD horns. Minimum

HJPR was observed ait metestrus and the max:mum 1level was at estrus. The

-effect of TUD on progssterone recept;r:induced systhesis by estrogen




end on its translocation was observed in ovariectomized rats. It'wéﬁf”

shown that, in unprimed ovariectomizedeét'uterua, the PR in COnﬁféi

horn was. 31gn1ficantly ( P<0.05 ) hl er than that of the IUD horn.
In estrogen—prlmed ovariectomized rats, the PR in both the control

and IUD horns was similarly increased about 1 to 2 - foldif:The amount

of PR in the IUD horn was still about 60-70% to that of the control
horn. Translocation of progssterone receptor from the;gytoplasm into

e e 4 W ST wgs 10% lower than that of the éontrol horn

which is still in the vériation limit of progesterone receptor measure-
ment. It is therefore not yet conclusive whgﬁhéf”IUD really lowers

translocati;bﬁfiaf PR_ into the uterine ntelef -

VA,study with sucrose gradient centrlfugation demonstrated ‘that

the sedlmentatlon coefficient of PR in both the control and:the IUD

_horns was the same at 4S when compared to that of the BSA (4163 ) either

' -progesterone or 3H—ORG 2058 was used as the specific binding ligand.

All these results indicated that IUD had nofeffect on binding
affinity and sedLmeﬁtatlon property of progesterone receptor, It signifi-
cantly caused a decrease in progesterone recepﬁor concentration of which
the underlylngﬂmechanlsm is not yet available from present data. The
reduction of pfégesterone receptor in the presence. of an IUD nowever

may alter the uterine sensitivity to progeqtsrone which probably con—
tribute to the contraceptive effect by causing failure of blastocyst

;ximplantation on Day 5.
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CHAPTER I
INTRODUCTION

B vTheeintrauterine device (IUD)Hproviaee anzeffective:mean of
contraception; It.has the advantage of iew cost, ease of.use, end
}rever31bility to normal fertlllty after removal of the. dev1ce. The
v_most frequent side effects a33001ated with the. presence of an IUD are
.bleedlng and pain. Pelvic lnflammatory disease is relatively”rare and"'
perforatlon of" the uterus is even rarer (1). The IUD used by women
‘are made of pluln plaside, copper wire or IUD coated ulth certaln '
| ?chemicale (2) Many investigatove have tried to modlfy the 10D by add~
ing a phermecologically active agent to the inert device ;n an-effort
to ieduce:ite side effects and to iecreaee its éfficacy. fhere are |
only two types of medicated IUD which have been motre extensively tested
" in women, namely the copper releasing IUD and the progeetagen releaa-

ing IUD (3). .

 Effect of""IUD on reproductive process.

Previezo obScrvations from ex*c*imeutul animals lndicated

that an IUD had different mechanlem of action on different spicies. ﬂ
However, a general conchsion might be drawn that the physical pres—
‘ence of IUD blocks certain stages of fertilization, or it may induce -
y aome drastle biochemical changes whlch 1nterfere with hlastocyst im-
plant&tion and embryonic development. In the eheep, for example, IHDt
'prevented fertilization by affecting epere transport mechanlsm (A), .
and it also seemed to stimulate phagocytoeisvand / or cytolysie of
‘the sperm (5)e In the rabblt the presence of an TUD vas aseociated

with the increase of prostagiandin o 8nd Féa‘in-the uterus (6) which



were believod to be harmful to the survival of blastocyst and embryo
Hl (7, 8) in utero. The 10D also affected ovarian function, such as in-
hibiting om:.lation in Indian water buffa.loes (9) . There were indica—
tlons that an IUD may'interfere w1th the development of copora lutea
'<in shsep ’ guinea pig s cattle s goat and pig (10, ll, 12) In addi-oy
tion, the IUD caused the leucocytic infiltration in: the endometr1um
~ of several species*lncluding human (11). It is widely believed that
the inflltrating macrophages from inflammation or. thelr lysate ‘avene~
tually destroyed ‘the sperm or blastocyst (13, Ly l)). Prevention of
-blastocyst implantation by IUD was observed in many species such as
mouse (16), rat @, 18, 19, 20}, and hmsn’ (21, 22) Batta and " -
;,Chaudhnry (18) prOposed that there was liberation of somn active
antifertility substances which prevented blastocyst implantation in

-; rats. They observed the effect of uterlne anaatomosis on the action

. of an IUD in the rat (19). Normally, the rat hes a blcornuate uterus .
and the oontraceptive oction of an IUD is strictly localized at the
,IUD obntainiﬁg horn (19) When the uterine 1umens wefo'conneoted ’
hovever, bllateral contraceptlve effect was observed There were many
g‘more evidonces showing that IUD caused a;teratlons in the morphology
“and phy31ology -of the- sndometrium in rat and human (15, 23, 24, 25,
26). The abnormality of the endometrium might be the reason which

i made implantataon impossible (24 25) e Webb (27) investigated the |
effect of ‘copper IUD in the rat and concluded that copper from the
:copper IUD prevented the development from the morula stage to the

blastocyst.

Extensive resoarch on the blochemlcal changes due %o the
presence of an IUD in. the uterus were dene. In women fltted with

' Llppes 1oop, there was a. marked increase in total proteln ‘and non-



.;protein ﬁitrogeh 1etels of the;uteriﬁe fleid (28). Similar*obsefva- ” _
tion was found in the rat fitted with a silk—suture IUD by Yaovapoliul E
.T'(29) .and Jantaraniyom (30) In addition, the ‘presence of a silk-suture_
IUD in the rat uterus was aasociated with the increase of DNA ’ RNA
fcontenta (30) $ inorganic phoephate ;'~ -(29) _several enzymes (Bl,
32) and amino acids(33). Yaovapolkul (29) demonstrated that when in-
:'Jected uterine fluid ‘obtained from the IUD fitted horn of the rat into?_
| u:_the_right uterine horn, and the uterine fluid’ from ‘the control horn”
vas injected into the left horn of a Day 4.pregnent ret ’ implantation
. was: inhib*ted in the right horn while normal implantation was allowed
':to oceure in the left horn. She Lurtner studied the active substances =
) in the uterine fluid which may be respon81ble for this action ‘and con-
" cluded that the contraceptive effect of the 1IUD fluid might reside an
a high molecular weight protein. In order to be functionally active s
:thlB protein seemed to" require inorganic phosphate as well. Phlummanus
.‘ (34) further supporteu this result and indicated that speclfic non- '
'covalent binding between inorganic phoenhate and some proteins could
- mediate the antifertilityﬁeffect of the IUD by interacting with_the
emooth”musele ofuthe uterus to ﬁeke iteunsuitable-forwimplaotation
and normal development of the fetuses. Janteraniyom (30) demonstrated
the+ the proteins from the IUD and - control uterine fluids were differ—;r
:ﬂent both qualitatively and quantitatively. ﬂer studies suggested that
nawly synthesized protein and posaibly the lack of some premexisting.sf
._protelne may be responsible for ‘the antm—implantation activity of IUD
and the contraceptive action. Ghosh Roy'and Kar- (35) reported that, i
in ovariectomized rat, eopper IUD could influence the sensitivity of _
uterua to ovarlan hormones as revealed by the uptake of labelled ete—l

'roids. They observed that ‘estradiol uptaxe was significantly higher



o

| 2in the COAtralateral7control_norn whenlcompareo.to ;hat of.£ne D
.horn. Onlthe:contary-,:uteruslsensiﬁivity to progesterone nas more”inr
.'the IUD horn than the control horn, The effect of progesterone on the-
“morphology of endometrium was observed from ‘women- using either -a de -
' vice whlch release different amount of progesterone or an inaotive
"placebo devxce (26), They found that progesterone released=from the'

: ,IUDHaffected theiutefus similarly to that réported'in wcmeniuSing g*_

; ! combined oral contraceptlve plll. ‘The 1UD with 2 high progesterone

'releasing rate gave a high frequency of depressed endometrla w1th

'atrophy oi the glands and a ditfuse deoidual reaction of the stroma

'\26) Seshadri ,:et al (36) also found that when progesterone capsule

wag implanted 1nto one uterine horn of the mature rabblt, while the :

| .otner horn recieved placebo ’ progesterone released from the capsule _
% completely 1nhibited implantation at the horn that progesterone cap-

 sule was implanted Janne and Ylostalo (21) indicated that progesterone

- released irom the IUD has a depressive action on the estrogen and pro- :

i gesterone receptox levels wnlch nay contrlbute to the contraceptive

effectivenese of the IUD

Although many observatlons on the action of an IUD were carried

uout leading to varioue hypothesis, sometimes even contradictory , the

precise mechaniem whereby the IUD produoea it contraceptive effect is

_still not clearly unaerecood. 1t seems very likely that complex meoha~:“

| .niams resulted from many blological events mlght ultimately lead to _

contraception.

| ”overian hormones and'maiﬁtananea_of,ovarian gxcle Ana preggangz -

.'_ As we generally know, estrogen and progesterone have an impor—

g tant role in regulating ovarlan qycle and’ pregnancy. In the rat the :



wf*eetrous cycle is similar to the menstrual cycle in women. It is four
" to five days in lenght and 1s ‘devided into four stagee. namelys: pro-

“estrus, estrus, metestrus and dlestrus (37). The estrous cycle, as

well as the menstrual cycle, 13 regulated by hormones from the hypo-
thalamus, the pituitary and the ovary. Gonadotropin releasing hormone
(G RH) from the hypothalamus stimulates the anterior pituitary to se-

crete foll;ele_etimulating hormone (FSH) and luteinizing hormone (LH).

FSH stimulatee}the growth and maturation of immature follicles and
prepares them for ovulation. LH acts eynerglstlcally with FSH to cause -

- ovulation of mature folllclee as well as secretion of estrogen (38)

After ovulation, progesterone is secreted from the corpue luteum, If
pregnancy does not occure, the corpus luteum regreeses and serum pro-
geeterone level fallg while serum estrogen increases. This will ini-
tlate'enother round of estrous cycle. When pregnency occures, the cor-
pus 1uteumﬁdoes not regress but continues to secrete progesterone, and
it is believed that prolactin is t.ll'xe. major luteotropic stimulus whioh
transforms an estrous or menstrual CYCLQ into a pregnancy by prolong—
ing progesterone secretion from the corpus. luteum(37)., Progesterone
plays an eesentlal part in all stages of pregnency. Its functions are
to prepare uterue for blastocyst 1mp1antation, to maintain pregnency

ﬁi;and to stimulate mammary development. In the ret, progeeterone influ~

.-ences placental growth since treatment of castrated pregnant rats with- ?if?f

progeeterone induces placental hypertrophy (39, 40). In addition, preg- R

nant mice which were ovariectomazed 3 deya after mating could maintain

pregnancy by progesterone treatment (41). Bennett, et ,g 3'(42) observed

that progeeterone is necessary during a prolonged delay 1n nldation
to maintain the v1ab411ty of unimpldnted ova and the uterlne receptlva

ity for implantation. Although how progeeperone prepares the uterus



;:Lﬁ,sxfor implantation is unelea?,rthere are ev1denees thatg 1n tbe rat, f7wm

”f uterine preparatlon far ﬁtromal mitosis 3ust 24 hgurs bﬁﬁ@re implan_' i

‘ﬁgff‘tation and deciduallzation on Day 5 of Pregnanﬁy requi“es a Pr6°153 a;ii

'“ljkk.tempgral exposure to progeaterone aﬂd estrogea (AZy 43) The uterus

jmust first be exposed to progssterone for at laast 48 hoursg follewad

if{jby 1?f3-‘estradlol released bezueen 20. 00 hours of Day 3 and 04 00

S ;jhours oi Day 4 of pregnancy f44) Gnly after thiﬂ sequence will a blasm; o

 ﬁ ;toeyst induce the decldual “espcnss (44) In anlmals which implantation;i:ii i

‘.~,€31$ del&yed by eontinuous 1njectéon of progesterene, 1mp antatlon of

”"iigjthe blastoqyst can Qccure 24 hours after an injecﬁion of estradiol

‘mﬂ;’k{44} Davias and Ryan (45} suggasﬁed that the modulation of proges«s 93‘75;3&

L

_}terone concentratﬁon in tarwet cells may be influenced DOu omly by

’;2} p1asma uoncentratimn but hy changes i receptcr protein activzty.. i

';-Fﬂi'Studies with the rat and raubxt have eatabllshed that 8 ralationshlp

' f]exists beﬁueen the uterlne progestercne cencentraﬁlon and the contin~;]'*'

“fifq;uation Of gestatlonw Iﬁ ‘the pregnant rat; myometrlal progesterona bind-”jf-‘ii

.,ing SLtes 1ncreaaed Lvom Day 3w=4; and th@n.tue Loncentration ef the

:~f?fbind1ng altes dee?eased to & low value on Day 15 unzil term (46}. ';¥ ‘f}fiﬂ

' ffMechamlsm Qt aetlcn cf progsste cqe

The mechanlsm of progesterone &ctloh in target cell is 111us~ﬁ3f;;»-jff

V.'f;trated in Flgure 1 (47) The Ilrst suen of normOﬂa actlon is the bind—,_735 ?l

””_.1ng of the hormone molecuie to 1ts Sp661flc receptora When progesteronaﬁff’ 

”ff¥enters the target cell, probably by simple dlffuﬁlcn, 1t blnds to the

fffgprogesterone Sp@lelC receptor 1n.the cytoplasm® Thls is followed by

f-_'ﬁa change 1n the comformatlon of the hormonenreceptor ccmplex Whléh 1s

';fthen translocatei 1nto the nugleus and bindb ulth speclflc acaeptor

"'ﬁf‘}31tes in the nucleus and induces transcrlptlon of specaflc proteinsn‘~ff
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';Proposed mcdel of the mechanism of action of progest'rone

'.'in targot cell baqa& upon,chick oviductﬁ In & targat call SN

a”th@ intact 6S dimer receptor molecule bimds two mo: cuie'@f e

.‘hormgne ’ fﬁrmlng a cump;ex than entara the nucleus and
becnmﬁ aﬁt&ched to the chr matln. The complex stimulates the DR

Qtranscriptlon-of pqrtlcular genes 3 so that RNA encodlng the

‘ 1nformation in those genou is syntnesized k"Onrthe rlbosome -

-_the RN& 1s translatsd into proteins.;if5

'f_ receptor A subunlt 3 hB-» receptor B subunit S = steroid |

( 0* Malley . B‘w“,\ ,_gaj_;‘ al , 1977 ( 47) )




 f5iThus the presence of the hormone re ptors mill reflect the respon31ve~;f‘,:“

;?Lness gf ths target cell to the hormone. Non~target cell W1ll contain _ f37””" g

x"~f f none or only a few moleculas of its Specifze receptoro

The propertles of purlfied pr@gesterone receptor have baen in- i

. veatlgatea 1n.many speu¢es and in general they ara quite szmilar0 The

= f‘ﬁrprnpertles of chick 0V1duut progesterono rec@ptor wei extensively Te- B

riﬂwf&v1ewed by 0 Maliey and his Gowgrgers (47,48) P*ogesterone receptnr

_*ls 4 protein with & mclecular weight of about 200, 000 aaltonsw “The

intact receptor maJecule isg a dlmer in whlch each subunlt is a differ«f;'fﬁifé

”7?1fenﬁ proteln cf qulta 81m11ar s;zes Bach subunii aas a aingle spscific :

'5Q3‘b1nd1ng sxta whic“ b¢nds tightly to progesteronem The &isaociatinn';f >l

"_conatant ( ) of the hormeae—receptor cnmp,ax is between 10 8~ 10 -9

'if;; ‘mo1/1 (48), The subunlt are. roughly'cigar~3haped ; uhan they assaeiate

  ftogBther as a: dimer they prabahly lie sxde by 31dse Progesterane racep—;Q.-

"'mﬁfﬂtur is a hﬁat~labils moleculea The sedimeﬁtatian aoefficaant of each

' “ffi :subunit is 45‘ In & dlmaria form , it Beéiments at 6ﬂn It m&Y undergn :

Vnnsaltwaepandent aggregatlan into a 88 form (48)0 During the eatrous

:.7cyele i the varaation 1n uterine progesterune reraptor levels wers

- “°rrelated With»*he patt@fﬂ of eﬂtrogen.and progesterene secration (49) co

' ‘2[}fThB progesteronﬂ receptor synthesis was imduced ﬁy eatrogan and a nega— ,

' TQ’tlve contral_may bs exerted by progesterone itself (50) In maximal

| :Bensltized mammallan celi tha progﬁsternne yeﬁepﬁor ia ab@ut 40 OOG

Rt malewulas per cell.(51) In seram and uterlna cyt@sol of rata " tnare

“'r3was anether nanyspecific ’ iow affiﬁity and high capasity progesterone

'fgihdnda¢$ This progesterone bindar is & cortisal bindlng'globulin (GBG}~

‘ 'like protelna It Bedimemts a* 4»55 amd ia heat stabl@ s and can band

to, oth@r BterOLdE suﬂh as cartiaol (49} Thus 5 to determine thm pr@n  KSP$:‘

 ngterona receptor it ia necessary to elimlnate the inuerference of




l*?this CBGulike protein frﬁm bindlag ta progesﬁerone. In thls st&dy, excessi}}fi_

.-“E?Wdreeowﬁlsme vas a,dded ‘bn &1l assay *tubeﬁ m ellmte mwh affect. i

"Fgf;Regearah aim'

;;}This theaxs LS aimed at invastigating any p0531b1e cnrrelatian
'“ls}t.between the contraceptive effect Of IUD _nd pragesterone action in the

| "-‘E:‘;“:_"utemsm fm thls nvestigation, '[ boshlla'ﬁ;e a Wthesm 't.hazz in mt e

‘“'_utarus, IUD may altar the uterine senait&vity to progesterone and thua ‘ﬂfﬁ"i?

et 1eads to failure of blastocys+ implanta tiohe Gh ehange may regulteﬁ

:ﬁ‘from 3 poasiblllt*es.

Thﬁ IUB may af*eet the cene cntratibn dfiﬁfogggterogeﬂrgéépf _

_;tor in rat uterus.,

o 2 The IUD may affact some physicoehemical preperties @f pPOm J

ﬁf gesterone raceptor and a&uses change in the behavior of £he recepﬁor,;ﬁ-;i',§fh

1'1‘3;' The IUD m&y affect beth the concentratmon,and PhyBiCOGhem“3rﬁ$‘»,E;

,dical properties of progesterone receptor.

In an Gttempt to test this hypotbaswsa tha hinding capaclty

fyfgta-grogesterone receptor and the dlSseclation coastant ( K ) o; the
ﬂiuprageaterone recaptor we?e &etermined by 1abelling the receptor w1th

“fradioactive progestarone and aralysed from Scatchard plot (52)

- ,fﬁedimentatlon property oi the progeuterone raceptor uas determlmed by

:“;_flsucrose density gradlent ceqtrlfugatlons }‘f~”

Durzng the coursa of my’study ,.Myatt, et (53} had publishad

"' - their rssults on the alteratlcn of uterine cytasolic and nuclear prOan:f

.5 QLgeatarone receptors during estroua cycle and early pregnancy of raﬁ

”ﬁ 'bea?iag a 311k»suture IGD. They fcnnd thaﬁ the dzssoeiation const&nt

-of PR aad PR ior IUD and contrel uterine horns uare 51mllarm The ?R

"fiﬁiconcentration in the IUD horﬁ uas always leaer than that Qf the control




'{” ;,fhorn but varled in,a 31mllar pattern during estrous qycle. The pattern';¥;? *

'1i;of PR in IHD horn was in reversal W1tn the result obserwed in the c0ﬂ~33_773h'

;T; ;vro1 horn.; The PR concentraticns were not significantly dlfférent .?:ﬁ  ?7 ;

’5;;fbatWeen both horns during sarly pregnanQYw
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CHAPTER IT 0 o

- 1_;_ﬁixiﬁuii '_;i:*}? ,

Virgin female a]blno rats of the Cha les chter straln, aged

"’  ;between 3—4 months and welgh se*waem 250»}00 grams uere used. Thqy  '

'*‘ware obtalned frcm The Department of Physiology, Faculty of Mediclna,

“F QChula1angkorn Unlver51ty s and per&g&E&d at The Department of Biochemu’ _.

| istny, Faculty of DClence, Chulalongkorﬁ Un4versity. The animals uere

55 kept at room tamperature f28—55 %8 and were exposed ta uatural light .

“;li}and darkness0 Food (rat chow 3 nreduct of Kasetsart University) and

water were available ad likatmm. uyzalogy of the vaginal 5mear5‘were )

;daily examlned under llght microscope at 10:10 magnif&eatinn during

.?f8~00 - 9.00 AM. Only thcsa animals with at least two su506331vs normal Rj f5 -

"‘f.~eatrous cycle were useé in the exrerimentsa__

Tha rats were divided lnto two groups 2

G@ou@ I 2 Normal female rats flttsd with a silkmsuture 1ntra-:fihf *”

‘13‘,.“‘_11"1:61'1118 devj.ce a‘b the mght utemne hox'n. 'E’re uentralater&l horn served_ﬁfﬁ'f','::;:.'ﬁ.__-'f

1‘-]‘_as control hcrnm :

Gronp II Ovariectomlzed rat"’fitted with a silkasuﬁure intra—f”

: uteriue device at the rlght uterlne:hornsﬂ

ALl chemicals were ebtaiaed commarelally’and were Gf reagent .

 jfgrade or hstterosjﬁﬁ};h-"




[1,2 6 7—3H] Progasterone (Speclflc activity 3 22 TBq/ﬁmol)

*"-j{f“'and BH»ORG 2058 (160( -et&wl—-le-hydroxy—l‘}-nor 6,‘7~3H pregu-».z,-ene -3, L

T : sham Intematlonal ;.a.mited Stocks af th.e mdiaisotopes were }mpt in

..f_.lf_‘.20--d:n.one speelnc actinty 1 55 TBq/mmal) were perchased from émar-. = e

""""f“abeolute e'bhanol at A C@ 'I'hey were prep&r@d by passing stream cf m.-- ~

”“*were dried and then redlssolved 4n abselute ethanole o

'-"'"f"_‘oxs.zelyl) benzene ( PO}?OP s reagent« ‘geade ) uere @btainad from Sig,ma

i%Ghemicm Gmnpany Dextran T—v’?O was from Pnamamia F:Lne Shemcais

| _,Toluene (analytlcal grade) from Malhnckrodt, Inc, 3 crysta.ljiue su-».'»

i urogen gas ‘unt:x.l ’ahe comerclally obtainea radiezsobopes in toluena P

‘ Progesterone i B hydrocormsone and 1‘7/9 «-astradq.ol were products k - :
' f{f'oi BDH C’nemlcal L.:a.m_‘t,ed.;s ilonethloglycera¢ ; activated chacoal (Ncrit A)

; 2 5~Diphenyloxazole ( PPO ; reagent grade 23 and l A_bls—Em(S—phenyln.j‘ :

crose (density gradment graue\ from Schwarz / Mann Divisn.on of Bscton,

-ii'Dic:kinaon and Gompam’ crystal;lne bovine serum all:mmin a.nd calf

thymua DNA { ‘Iype T gx"ade ) were also from Sigma Chemical Company

e '_:.g‘?""'our l&bora‘bory by the me'thod oi‘ Folln a.nd Gloealtam (52)

’ﬂm sourees of other special. ehamicala and reageﬁm will be :

-t pecified in t.he texts e

.METHDDS _

eyl “*Inséfticn. .c;'f 'Zsiik f:-‘-{i--étzfﬁre ,zﬁb'-.anai*avaﬁéew o

"""“-?'_‘..f‘t&esia, 8 mJ_d - ventra]. laparotmy was parfomad. ’Ele surgical pro-w_"‘ _177“ |
cedure was carried mz’t; under ﬁﬂ_‘L asepta.c pre.,autions. ‘Si}k-suture
ga {number 5/0) was inserted mto t;ne antemar mird, af the right hom

. ."’uterus at es‘hrua stage by the maﬁh@d descmbed by Beyle and Margolis

Phenol Ra&gent ( Fo__.zz - Cz.ocal“beu Reagent ) w&s prep e.ra d :m .—r;_; L

Ender ether (amesthetlc grade 3 May and Baker Lim‘ted) anss* ,_ "I::' -



e (17) and is 111ustrated 1: F1gure72' Ths_lezﬁ horn was sham aperated ";
by paasing a needle and 2 he”ﬂsuture taread rough_.-fthe u‘ter’ine 1um'en

_ This uterine horn will serve. ag control horn. Animals were rested far‘” ;;

o ?described by Fail i3 et al {49) The anlmals were kill by heavy ether

'  4in L8—70 Beckman ﬂltracsatrifuge (Beckman‘~nsfrumanta, Inc.)

flSO OOOxg for 60 minutea in' a S 50~l ratwr@ Tﬂ@ aupernatant was col—iﬁfL; 

;lECted and used for the &etermlnatlon of thesnumber of receptori51tes?fh.

and dlssociatlon const&nt of cytoscllc progeataronelreceptors &8’ lnﬁ8?=;




 UTERINE WMEN

ELGLJEE;% D[AGRAMAHC REPRESENTAH@N i

INTRAUTERINL DEVICE

OF THE RAT UTERL WITH AN




 preted from Scatchard analysis (52), . o

'3, Preparation of nuclesr receptors

_ééﬁéﬁiZed;ra£é peye.divi&ad iﬁto*E’ércups_aﬁd.wéféié@b;

Pdf 15 m1nutes at 4 G w15

| 'eentr* ngad at lOOOxg J—21 Cent.ri-

- fuge (Beckman Instrumants 5 Inc,) to yield a cruae nu »e&r,pallet. Tha

crude pellet was furthar washed tw1ce uitn 3 ml ef ic jcold Tris~EDTA‘

37h'buifer and then was devided into two na:ts :one part was used for Dﬁﬂ;u

‘wdeterminauion; the &ﬁher part_uas used‘for the studles of nuclear pr@~ o

~gesterone receptora,:_e 1qtter part of tha pelleﬁ was extracted for _ S
‘BOJminutes at 4 mi o,~ *Als—“ﬁTA buffer contalnlng G.A.M KCl, The extract .FVQ

‘was recentrlfugea at‘lﬁ@ OOOxg for 60 mlnutes at 4 OC in L8»70 Beckman.

‘- ‘ Wltracentrifuge uslng sw 50*1 rczwr'.i Tha sU@eTnatant wag collected'aﬁd




= wou.m ‘be usesi f’or nuclear receptor assay, The supernatant obtalned

L ;f“';:::fmm pranous centriﬁxgation at lOOOxg wa.s recentrlf‘uged atil;oooa)xg

o B ﬁ.asgz of grogestsrone reé’eg’ tor

S “:\:*.‘paratura ( 0-4 OC ) (55, 56: 57, 58)

i for 60 mnutes &t 4 C (%} The clear ﬂuperna.taﬁt:waa uaed 1oz° ayto-

o Bclic recaptor

Bot.h the nuclear and aytosc]ic 'arogesterone receptors were A

' analarsed for mmber of bﬁ.nding sites and dissociatwn conatant hy

" : rs@ammm anﬁl}’SiS*(52)c

ﬁsae_ maasurement of PR, was’ aone by the modified methcd oi"‘-Km-l

 of W Hai .an-‘ ‘j‘MilgI"om {55) 2 and Walters anls Clerk (57) Since progesm Soat

-"r.{;study‘ the' assay of nuclear progestercne receptar ma.s car»m:” = out at
.1& C Na.ny Envestigamr had demonsm ated tha’t the exchange oi‘ endoge«'y

neoua Prege.s'terone with 3Hﬂ-prz:ogeenzez‘*oz:«e could oecur aven at low tem-‘."'“ﬁ' o

Duplmate sa.mples of 100 }xl ( conta,ining approximately 4~8 mg

“ at A OC f‘or 16-18 hours with 50 )ﬁl of BEuprogestemne i.n Tr:[seEDTA

| _-buffe ?containi

11’

o .___tmmon ra.nging bemeen 0,2 - 2.0 mmol/1) , vith. or. mthout a 200-—fald ‘_,

T‘excesa of unlabelled progesterene (5 }11) ‘3""_"1‘he sampla w:.th em:ess un}.a-- B

-belled progestemne was for the asaay oﬁ” nonu-specific hormone binding

s -'coz'tisone was. added fer 10 mixmtes pmor

» _proteins, Te all J.nctzbation i;ubea - 5 }Il of 100~fold excess of hydro«a

B ‘t’erone“ Mm"‘” inm‘ﬁ-oﬁ .9 200 }nl iee—colé éerhran—eoated chacoal sus-j_-‘- :

’;-jpanﬂim (0ush Norit A , O, 05% dextren T«-?O in Tris—EETA Tufter pﬂ *7..4"

B a.nd Eorta‘amck (56). ‘I'he PBn measumment was. done by the modified- me‘i:hads

terone : ef*’@p’wr was unstable and w heat labile melecule 8o dnm this

_lliliter ) cytosol or nuclear fractiona were iﬁcubated

g ‘ethauol not more than '—_- 0% of final ml\me ( concen-

_*incubatj.un with 3H~pmges_ RERES




A 17 B

H’if uiﬁh 3@% v/- glycerol ) were added to remove the unbound stercldo Tha 3 ﬁ7”

“**;Vsuapenﬁion was briefly agltaﬁed and was incubated at 4 DC for an addlaing-

"“5fitional lﬁ minutes before centvifugation at IOOOxg for 10 minutes at

:“-Q?i 4 C in a Beckman 3—21 Centrlfuge ( Beckman lnstrum nts, 1nc. ) The

fi€clear supernataﬁt was decantea into scintlllation vials containing 5

Sl toluene Bcintillat-ion fluid (0.3% PPO i 0 01% P@POP a:ad 33 3% m.-
'“f{‘ton X%lGD 1n Toluene 1 (99) ) and ths amsunt of radioactiv1ty'was meamiif;ﬁ‘”:"

v :sured m a Packard PRIAS Model PL Liqmd Seintlllation Oounter ( Pac-

| ka.rd Instrumsnt company ’ Incs ) Counting efflcienc-"' °i the SYStem

'if?is 35~40 as calibrated by‘u51ng comme“cially availahle external BF

» ;:ffatandarﬁ ( Paekard Inﬂtrument Gompaﬂy s Ince )."

Protein uas determ1ned by the msthod of Lﬁwny, st al (60) dith ;,7“'“”

i fcrystailine bcvire “serum albumln serving as’ suandardn, NA concentration

”tjwas detarmined by the metho& of L;les and Myere (61) uﬁlng calf thymua

_j.:__:DNA atored in 10 % perchlomc PR e A rd.,f:‘

'"Q?55° Sedlmentatlon anaiysis

”fg‘ Sucross_g;auiant preparatian

Fcur mlhllters of 5-20% “/ ‘sucrose. grad_ient iz: Tms-»EDTA

.lﬁf; buffer containlng 10 % v/ glycerol were perfcrmed by hand~1ayering fi‘

"T:fcur sucrosa soluiion uith increa81ng concentration ( 5, 10, ;5, 20%)

?'ainta a5 ml polya4lomer tube. Theae four aucrose eoncentrations usre e

?fT prepare& accordlng to tﬂe dilutlon char+ ( sea ﬁppendix l ). Tha 1ayer5

-fﬁ luere allowad to dl;fuse at room temperature fmr l hour before being

ﬁifused@ Ehe gradient prepared by this method w&s 8 linear gradlent (see1} G in¥{1

'EV;Appandix II)

SampleApﬁeparation

- Thwplfdmttlmwmwppmdfti S



fro :thad bcttom ef the '&f.ube ‘."( apprmc:imataly 200 }ﬂ. per frae'ta.on‘f)

Al ut' 2&-28 i’rar tlone ware obtainmd i'f.All”fraotiona were assa.yad ior -

ml of taluen cmtillation flu:l.d { 9,3% PPQ s 0 01%

| “"POPOP ,33@,@, 'Tri-ton ,x-loo in Toluene‘,( 59)) with a Packard PBIAS Model
PL liquid scintillation countsr with, 35“«3% counting efficiency of tha
The Sedimentatlon of th m;._r'r':_ted tereldmbinding eomponenta

ua.a compar@d '
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‘f‘trifuged in a parallel gradlent, The mlgration of protein in the gra«"-"lu“

s dient was determined hy measurlng abaorbancy at Qéorani;lSS nm in a

”l\wBeckman.Model 25 Spectrophotomeﬁer‘(fBeckm&n Instruments

: 6. tgt&stical analeis

R Whi procedure for evaluatlhg ﬁhel31gn1f1cant of dlfferencé-lsli
fQi the Studani ?a t—test. To gudge uhether the ohserved dltference is: |

' _aignlflcant . 95% 1s ‘used as level of slgnlflcance. In thls study;,“lllul
lf the hypoth651s was testea both by comparlaion betwean tuo populatiOn‘lﬁﬁ'

f - means “and between paiv ( see Appﬂnalx TI




 CHAPTER III

L _Eff&et'ofaIUDxcﬁ cytcsolic progesterone recentor concentrat¢on"{

dug “g'estrous cycle_  !

The concentrat&on of cytosollc progesterOne recevtcr

‘gwas anakyaed irom Scatchard piot An axample.. of theWScatchardrpIot ;} :t;
_‘f_PR was shoun in Figure 3. ‘ ' | o

“ The concentration of PR durlng estrous cycle in the control ;

b horns is shown in Lab;e 1, The uoncenzrataon is given as

'r-were not dlfferent from the cnntrol when testeé hyﬂﬂhe ,'d—pcpuiétidﬁ;H

mean. The difierences in the PR levels betwae

,:horna during the fcur stages cf estrous cycle ara mare clearly demon~ 7fﬁ

- . fstwated in ?1gure 4 and, 5, Tha variation of:%ha reﬁeptor leval durings
‘{k:eatrous cycla followshthe ‘same pattern inilUD-and control horns. Mlniﬁ
‘ ' o y "The receptor concentratlon then :

,gradually ine?eagsd,,uring diestrus‘and proestrua t0 reach maximum at :

eatrua 5 folloued by aharpﬁdecline ln met@strmﬂ, It also ahowa here*"”ﬁ

_that the amount of progesterone receptarfln,the IUD horn were about

-_57—65% 50-6‘?% and 64-82% that’ of the comz«'ol "bm when the concen:




' BOUND/ FREE.

. Figure 3 %catclard piot of cytosollc progeste”one receptor, Th@‘

»-[ﬁdetailed procedure was as deserlbed in: tne assay of pron“i

3; & terone recaptor._The numner of” proges‘erone blndlng
 ”ffsite uas obtalned from Xwintercept and'K was astlmated 

- irom the siope@.-

-Lotal blndlng




’I’able 1 The eoncentrations of cytosolic progesterone receptor 1n control and IUD h.oms of'therat

during the fau.r stages of ast:rous cyz.u,.m

| Gomeentration of cytosolic progestercne  reseptor .

R L R fmol / mg protein o 3 o fmol / mg DNA- fmol /ater.zne mm -
© . |estrous cycley . P Ca _ o — e
oo o jedperiment) CONTROL ompolE CONTROL IUD P CONT\ROL oo P

| ‘-'::-Proestms .;‘
Eatrus

B Metestms |

”}ﬁ,fffp;gstrus;' \lffrT§?°i3°5

| .“-':"":'Resul’cs are given aa the mexm i sta.ndarcl e“ror ef mean ( S.E.M. ) 'I.'wo rats ' were used per : experiment. Ttk
- P ‘vmlue was calculated from the Student fs t ‘test, Si@ifimnt difference was tested by m population E }
T_means and, paired compariaon test. e N 7 | N ' ‘ '

Py . P value is lesa t.ha.n 0.05 ozﬂy when %ested by paired cmparism "beg‘t@
f_ ?‘_ = P value is 1ess tha.n O 05 whea tested by bot;h methodﬂo

i __-_29'"2,‘*2‘-'3;_:,' 17,38, 9; P<0.05 733.43:11'&6_.1 420, 1% 70 8 P<005 536, o+ 36 1 z,oa 6'4 52, 3 P<005
ot | 2452+2.4:. _1> (0;05‘ 1254',7:“.26‘5;2? ’708 4_-110 6 Pg.:_{;;og.aesé 5k 63 1 522 3 62 zp;oos
?%‘:;7_14,2..9 & | 8.1%0.3 P<0.05 | 296.4%'42,6(153.1% 15« P-?Oédﬁ;-tz”-“ s 8 ”*6 7"'”18 4 »<0.05
L 11,43@,7":_ 'z=<o os 353,2% 42,7 236,38 3.5,1; P{d;'osf ».);_8‘;_217:‘._3‘_3:7 of 208 8..34 1‘- P«<005
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: .ftratmon of the receptor waa presenﬁed as per mg proteln ; ner mg DNA

;:iand per uterine horn e respectively ( Figure &A B 3 G ) Ths highest:f”’“'f;

| *ATdifferanee was ohserved at the metestrus { Figure 4A C ) ¥ and ﬁjffT o

'5i 5 ahous ﬁhe percantage of the PR at vuxﬁaus stagas of the estroms ;”t;ﬂ*-ﬁ

the IUD herns uere observed 1f the coacentratioﬂ W&S calculated en per -

.r;jmilligram DNA ba51s i Figura 5B )

'-f]é;2 Effeet of IUD en prggeSUercne receptor hzndlng to hormone dur1gg

e In-order to stuay mheuher IUD had any effsct on the blndlng
‘“tr aftiﬁity’of progesterone rbcepter 3 the dlssoclation eonst&nt ( K )
m ‘1¥;iof both GJtOSOliC and nuclear progestero&e receatar ( PR an& PR )

° .,were dntermined by incubating the receptor uOﬂtﬁiﬂng solution w1th

: ? lyse& the reault‘from the bcatchard plot (52), - f;_jlff.H

gl Dlssociataon constant of PR

'f:,a.;ﬁat all four stages oh.estrous cycle, Table 2 shows that tne Kd values &

"];gf the receptor 1n the control and the IUD hcwns were sxmllaf whether
_;cle, The mean Kd of cytosollc progosterone receptor was 8 59 + 0 03

( L&bl@ 2 )& -ﬂ‘f : .' ‘. i

A:'”L;%he least dlfference was durlng tha diestrua and estrus in Figure 4A‘3_;ﬁ.ff

‘Ti’ and AGG‘Iﬁ Figure AB the leaat dlfference was daring'dlestrus Figuré; fj;?ff£

.'Elcycle:of?both horns &s compare& to the. maxin um atage at estrus of the_;;f ~““’

” contro1 harn. Larger dlazerences in variation betwean the control andfﬁl;f{f--

”f;ivarying amount of 3E-progeaberoqe (0.2 < ? o nmol/l ) and then ana—..I T

The K of PR of the contral and IUD horns were determlnadlfbf"

LQﬂﬁﬂ they uere comparad 1n the ﬁame stage or between stages of'estrous cys:‘”“ -

| ,j:,r,_',?zmolfl in the centrol hom and was o 56 + 0902 nmcl/‘l in the IUD horn R



The dlsaaciation canstant (Kd) of cytoaollc

prcgéétefoné*”‘

= receptor in control and IUD horns of tha rats durlng the':7 

four_ stages of estrous cycle. __ﬁ*lf;

| estrous.

f:f3£@§é$ff5ffﬁ ,

:cyﬁléa

| experiment

ﬁﬂum?GP:ﬂof' _H‘DisBoui&tiOﬂ cons an

(K )
progasterons receptor ( nmol/l )

of cytoaolicf}f

CONTROL ~ :f - ;j iUB”f]$ff”

| prosstrus

1 Metestrus |

0.60 %
0,59
058t 0,12

: Oeé@ 24 015

0.15 -

i
S

0,19 | 055t 0a19

o061 to.08

0359 0e11 .

-;@jﬁﬁs?_ﬁ:ef

; h§;§S“;g ﬂ_

o.59t0.03 | osstooe |

4ﬂ;ﬁeaults are given as

'*5:experiment_ _

"':[ jpaired compariaoa

‘P value was

tﬂﬁtn

the menas i

S’Eme B | 2 rats ware usad

t;:ﬁaignificant éifference was tested by both tuo p@pul&tlon meaus and -@?”ff

ualcuiuted frcm utudant v S t teat and the*f*73?




fmal/ﬁg protein fbr cone- _”

o _trol horn and 3,72 fmcl/ﬁg protean for IUD horn PR that the Kd could

i not be sultably datermined from the Scntchard plat. In.order to prev

 .vent endogeneous progeaterone from bind;nE togth PR and tharefare  _:-

of PR was detef

q

ad f;om_ovariectOQ_ ;{f
mized rats. The rats were flrstly'primed wlth 1275 | .

:‘:;;ﬁ ma3ked the observataon s ‘the K.

>iGn the third day'; the animals were kllled after l,heur cf

njection and daterminsd for the Ky values of ?R in ﬁhe control’and

theﬂ UD,horna; The K of PR in the control horn was- O 89 + 0.10 nmol/l

-and¢0.89 + owoé nﬁcl/l in the IUD horn (¢ Tatle 3 ) The affinity of . f"

PR 'uas less than that oa PR ,:however.

estrozen

,“ Since the s*m“thesis of’ progssterons reeeptor was

‘by3estr0gen ( 49, 59 ) s 86 1n thisr

V:dy i g attempted to observe uhe- =

_;ther IUD had anv effect on. this:nraoess;

To ellmlnate any'effect oi endogenmus ovar1an hormones and

3“to reduce the concentratlon of progestarone recepto;s o 1}

'Hevel of th”freceptor

,Ldetected:;'oﬁari@@ﬁ@ﬁii ‘ JeTe uaad in the 5110u1ngls |

”/S;ITfRéébonséﬁaf é?£6éd1ié progeSteragé'recsptor-

;.After ovarlectomy ( Grcup A rats ) 5 the concentration

of PR in noth Lhe contrcl and'IU Khorns drepped mgrkedly t@ about ;he_




“-.ExPerimentéii?Ti 

number

 commor

0.9 - I e

oi the

EfffThe rata were primed for 2 daYB With-T?/s‘QStradlol and the Kd

The rasuits are expre qed as th meanr f S L M. and P value uas

”‘Vf Sigﬂificant dlfference uaa tested bY ;;} w
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'ﬁilevel ohserved iﬁ metestrus of narmai rat. The reanltris shﬂwn in
‘?ﬁgTable 40 The concentratiOn of PR in the IUD horn WBS significantly

G P<(0 05 ) 1ess than that of the control horn, Figure 6 shbws that

HrT t;the progesterone receptor coneentration in the IUB horn 13 about 5$% ,;?”fg,;f}

’_Emél% and 63% that of the conurol harn when:the concentration of the re—fﬁ:?‘

”H ceptor was. axpressed a8 per ug protein , “per mé HNA and per uterine

'kfihorn ) reapectively QV&rIGCuOmiZSd rats ( Group B rats } tfeated glﬁh,ifif;‘

gfﬁ;lzﬁi—estradiol aloue foL 2 days prior to kullinv showed about lufold

ﬁflnorease in’ ﬁhe PR in both the control and the IED horna when the';?ii e

' >2ffconcentration was ca¢auwated a5 per mg PPOtniﬂ and PBT mg DNA A gra&ter7‘iffi

- ;was per uterina hcrn Tab le &-). In thls condltion > ﬁhe amaunt of
; x,receptor in tha IUD horn was still 31gn1A1cant;y leas than that Of the

“'5 Gontro1 horn. The amouﬁt nf PR exnressad ‘as per mg pwotein per mg

‘fﬁ70% and 6Q% that qf the control born { Figure S ) In ovarlactomized

’?Lf“ifrﬁt " estrogen prlmed p ug progesterone-ﬁreaued P&ts ( ﬁruup C } » 5 .i-J“

‘°‘ jt1nj60ti0ﬂ gf progesterone l houx prior to killing an the thlrd day

'{V.Lcaused.a decreaae 1n tha PR 1n both the couu 01 and the IUD horna ER

: 55: gen ( Tabie 4 ) The result also indlaated that receptor concentration

J”i;;of %his group fe;x to about the ‘sams 1eve1 in both the eontrol and the

”;ncraase& of about 2uf01d was observed mhen tue receptor concantr&ticn‘fi f}ﬁi'

,ﬁ{iﬂNﬁ and per uierlne horn in the IUD hora was respectlvely about 61% 3 ;gff""

‘.fwhen compared to rats of G"oup By which was only treatad winh estro~-;f7 “'¥f:

L”A;fﬂﬁIUD harns‘ Hnmﬁvmr g the progasterone mediated ﬁacrease in the receptor-,75‘3

‘fyglevel was algays greater in tha eentrol hnrn than the IUD horn whether
:Sohserved on tha ba51s of per mg proteiﬁ ( 59% ) B per mg DNA ( 52% )

'T jj°f per uterlne horn ( 45% ) ( Figure é ) In addltion 5 it must be

"“Ewhan the concentration was glven &8 P@T uterine horng Moreover ¥ the

-_ﬁ?]:'noted here that the raductian 1n the receptor'was more in both h@rns 7” f_;ff




" The concentratioﬁf_df*cyt¢§oli§iﬁrdéééteroﬁe receptor in’the control and - TUD. hdfnbUdff&yatgééfémiééﬁ??éﬁé;:

Hormonal

ﬁreétment

Humber p—emn
experi— i .

Goncentratien of cytosalic progestarona reeeptor

fmel / mg DNA

-’fnml./’uierlne hsrn |

GONTROL

I

B.9%0.5

N8

| p<0.05

PL0.05

111.0%22.5
225.9%34.9.| 1
110,8% 7.6

55 34148
153 2i23;"'"' '

s 3 rats: were used per__experiment )

The cytosolic progeaterone receptar concentration wag measured.

= condition of hormone treatmant HEB previously described in Methods.

P valueﬁiya Ecalculated fro ”Ttha Student 's t test.

= 17

on the - 15

= estradiol , P

Results are

- day after~ ovariectomy.:

given &8 the means

= progesterone

Tha

% s E, Mo

Significant difference :



'yf.;«‘;.‘_:.Effect of es’cmgen and. pmgeqbarone a.dmjng stramon

"“'J'-“';i':,ceptor in conmel ( D zmd IUD ( l ) bornﬂ of ‘the{‘ |

on- the concentmtlon of cy‘toﬁo]_lc progestersx;a re- s

;‘.;fove.riectmnized rats. The receytor eoneentrati@n waa

.f‘f.'f_expressad ag fmol/mg proteln (A) i fmo]_/m e i?NA (B) ': .{" e

i Eﬂd ﬂnol/ubal 1118 3'].O].’Iil \u) Tﬁa Uﬂtrﬁﬂt@é and E bars

2 :

-represent the mean +‘,.,.E M. from 3 experiments. i‘he

S ,“'?.number in the hrac:ket is the percent ammmt of "’,_':

'i’iigaolic progesterone receptor in tha IUD hoz'n uhe.n
o= _,-V_.“_.:compared 1;0 mat of the con Lrol hom at the same

1?""'.'cond:1.tion,

Ez 5‘, 1’?/3 mastradiol P Pmbmte*ane ot

( Data derived from Table ;5 )
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level of receptor in the IUD horns were still 51gniflcantly higher |
than the basal level observed in Group A rats except when the con-
centration was per uterlne horn. In the control horn s the treatment
of progesterone brought the receptor down to the same leve? as that
of non-hormonal treated—ovariectomlzed rats again with exception when

~ the concentrat;onhwas per uterine horn.

- 3.2 Nuclear nrogosterone”receptor

~ The concentratlon of nuclear progesterone receptor was.
analysed irom Scatchard plot, An example of the Scatchard plot 01 PR

was shown in Figure 7. -

Since the control and the IUD horns of Group G rats showed

7 a considerable decreased in Lha cytosolic pxogcstoxone receptor con-

centration when compared with that of the Group B rats s it was inter-_g
esting to- test whether the decreased level was due to transport of cy-:.
tosolic progesterone recepbor into the nucleus. The concentratlon of
the;?ﬁh was thus measuredein Group C rats. The result is shown in
Y,TeeieZS. The PRh in the cortrol horn was significantly ( P<(O,Q§;)*
hlgher than that of the IUD horn. The a.fnount of PR_in the 'I:I_t__)_’_":_:.ﬁorn

wasd about 60% theﬁfof the control horeiaeether the concentraﬁion of
receptor was éﬁﬁressed as per mg protein , per mg DNA §r.per uterine
horn. In addition , it must be noted here that the Pﬁ .'-'"in the IUD horn
was 56% 3 35% gnd 36% moblllzed 1nto the nucleus when the concentratlon
of receptor was expressed as per mg protein x ‘per mg DNA and per uter-
] ine horn , reepectively. In the control horn ; the mobilizataon of the
.gifPR intc the nucleus wa.s 64% 4 45% and 45% when the concentration of
receptor was expressed as per mg proreln s per mg DNA ag@;per uterine
horn ,.respeetively. Figure 8:eg§§erized the effect’oftﬁrogesterone

administreiion on cytosolic andvﬁuclear receptors in the control and ;_;ﬁ"
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1 G U 60 g0 100

BOUND ( pmol /1)

Eiggre 7 Scatcnard plof of nuclear progesterone receptor. The

detalled procedured was as described in the assay of .

progesterone Ieceptor. The numbar of progenterone

.blndeng 31te .was obtained from Xylntercept end Kd was

estimated from the slope.
Aw—ﬁﬁ “Total bindlng
o—-«a Specific bindlng

Homll Non-specific binding



- Taeie 5 ‘Tﬁe :concentration. ‘of nuclear progesterone receptor in coh‘t.}*ol and I horas

of ovariec%pmzed ra-’bs.

Ehrp_erimenf_cal_ o K‘aclear progesterone reoeptor coneenﬁrati'oe': . B
.| fmol / mg protein fmol /mg DNA | fmol /uterine horn
number — BRI ' ._
o lcowTROL | Itp | P COKTROL | IUD P [CONTROL. | IUD : | P
v | 2118 | 10,00 | = |146u43 | 69415 | - | 73.80 | 34.85 | -
T2 | 2682 | 1591 | = |109.26 | 66,67 | = | 94.40 | 56,00 | -
3 | a2 | 1308 | - 87.00 | 56,33 | - . | 43.07 | 38.53 | .-
4 11437 6u5 | - o | 6573 | 43.01 | - | 35.20 | 21,00 | -
: 5 17.69 ) 10.00 -— g . 6901’7 45.71 i “ L : - 55-20 33¢60 -
6 1'9.33' | 15.00 | = 89.64 | 68,52 | - 53.65 | 38.85 | -
7 " _1'4.6'1-. 875 | - 60.32 | 46.85 | - 36,10 | 27.30 | -
T4 5.5M |18 3—1 7| 1. 3“:1"2 p<o 05 89.v.6+106 56.6%4.0| P<0,05 55,9’:7.5 3'5.7’:3.8 P< o.ﬂ |

- The animals were primed for ’owo days wlt.h 17/:1-estradiol (5 RE in 0.25 ml sesame oi")

On day 3 ’ after 1 ‘hour of progesterone {1 mg in 0.25 ml sesame 011) injection, ‘the rats
- were killed and aesayed fcr 'ohe nuclear progeaterone receptors ag described in Methods. R
.( 3 rats vere used per experiment ) P value wES calculated from the S‘c.udent' t test. S‘igv“ﬂcant .

_difference was tested by twc population meens a.nd the paired eomparison ’oeet.
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: IHthofns; The.data Qas'dériVBd-fTOm Table*4 andf5.

4 Effect of IUD on sedimentation prOperty of - cytosoiic progesterone
: recggtb f ,
v v )z.arlier experiments suggested that IUD reduces tbe concentra—- :
tion of PR _ but does not cause any change in the affinlty of the re-_v
cep‘bor to its specific hormone. It is interesting to observe further
whether IUD induces any changes in the sedimentatlon coefflcient of
~ the PR |
SR firstly attempted to use 3h.--progesterone as the specific '
binding llgand ,of the PR from rat »utems at estrua. The sedimentatz..on_.,
" proflles of both the control and IUD uterine preparatlons through
5-20% sucrose densn.’cy gradlent were illusfrated in Figure 9A. Both |
the control and the IUD preparamons showed only a small 48 peak of.
the hormone—protein complex. As the sedmenuation peaks obta:mad in
. this experlment were very small. I further performed another experi--
ment uslng 3i:I--OR(} 2058 as the brxdlng _Ligand since this synfhetic _
: progesterone:binds with the receptor better than 3H-progest.«_a\rona and

J: it does not blnd w1th cortlcostero_Ld bz.nding proteln (53) ‘The result

= . was shown An. F.Lgure 9B. It stlll showed that the harmone—bound protein.'

from the cont-rol and IUD cytosols had the same sedimentation coeffi-
ient at AS. The peak of the receptor detected by using 3H—-ORG ?058

" however , was more prominent and sharper.
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 DLSCUSSION -

”*Tne 1mportant of.hormonel influences on embryonlc development
'_and 1mp1antation has long been recognized It has been shown that the
‘_1mp1entetion of blastocysts in rat requires preparing of the uterus_

E with' estrogen and progesterone ( 42, 43, 44.) Since it was found that
IUD prevents blastocyst jmplantetlon in rat ( 17, 18 19, 20 ) , T pro- ”
, posed here that oneé of the mechanisus by Jhich an IUD mey act is due -
. to its 1nf1uence on the sensitivity of uterus to overlan hormones and
.consequently 1mpa1rs the 1mp1antation processes. It is now well esta-.

: 'bllshed that the actlons of progesterone and estrogen on target tissue

© are mediated by the binding of these hormones to thelr Speclfic recep—

:tors ( 57, 64 ) and the concentration of hormone receptor in the terget _
'tissue wlll reflect ‘the responsiveness of that tissue to the hormone.
'Hence ’ in thls study I measured and compared the progesterone recep—
'-tor between the control and IUD horns.

'_“Theerednctionlof;PRc level in the uterine.enéometriumloaused _'
“byitﬁe_presenee of an IUD was obServed'in women.by-Janne end:Ylostaio
(21);-Tney:reported'that_the:emOunts of both estrogen and brogesterone'
.receptors in the uterine endometrinm.werelsignificantLy re&uced in wo-
£ menknaving e,ﬁrogesterone releasinéglUD. Tne levels of oytosolio eStro~ '
gen.and progesterone receptors.meesured from these women witn3an-IﬁD |
‘r;represented only about” 20% of those of normal women. It should be noted
- that since they dld not meesure the nuclear receptor levels ’ the re~ :
f_ported reductlon of sterold reoeptors might not present the true pic—
',_ture,of“the_influence of an TUD and therefore the mobilization ofvpro-v.

: gesterone'reoeptor:frOm cytopiesm*into nucleus was not'included-in_their'
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considerétion. My study also confirm the“mhfkédly reduction of PR in

earing uterine horn of the rat. The PR in the IUD horn of
the__"_'rat'was significantly ( P<0.05 ) lower then that of the control
horn at all four stages of estrous cycle ( Table 1 ). This may be Te-

sulted from a) reduced synthesis of* progesterone receptor in . the IUD

horn or b) inereased mobilization of PR into nucleus in thJ:IUD horn

without any alteratlon in synthetic events. As there are indicatlons
that progesterone receptor synthesis is induced by estrogen in the rat
uterus ( 49, 55 } and in this organ of many othef?organisms ( 50, 65,
66 ) it lS resonable to test the first crlterlon by comparing the es-
tvogenlc 1nduct10n of progesterone receptor betwaen the control and
1UD horns. In untreated ovariectomized rats , ( Group A , Table 4 )} ,

the concentratlon of PRC in IUD horn was approximately 38% lower than -

that of the control horn. In the estrogen-primed ovariectomized rata,h

’fC]Group B , Table 4 ) the concentration of PR, in both the control ‘and
“the TUD horns increased about 1-2 fold of the Group A rats { Table 4
and Figure 6 ), This clearly demonstrated that estrogen does induce

synthesls of progesterone receptor and the depree of 1ndpption was

gimilar in both the control and the IUD horns. Howeve

:;”the PR level
in the IUD horn uas 30-40% less than that of the control horn { Group B,

Table 4 )

The second criterion of IUD action was tested by observing the";nﬁ;:

-coneentrations of cytosolic and nuclear progesterone receptors in the'*

control and IUD horns of estrogen and progesherone—treated ovariecto :

o mizedfrats ( Group C rats ). Tt 1 was shown that the concentration of
ifﬁPR in both control and IUD horns of the ovariectomized rats ( Group C,

Table 4 ) was slmilar when treated with both estrogen and progesterone.

When the PR, of Group B5Q$E primed ) and Group C ( E +P-primed ) was




o

E compared ( Figure 6 ) it was shown that the translocation of PR ine
to the nucleus in IUD horn was about 10% lower than that of the control
ﬁhorn. This 10% dlfference observed was w1th1n the hlgher varlatlon 11—
73m1t of analy81s { 4~10A ) ’ thereiore my result does not strongly indl—
cate ‘that the IUD ‘caused a. sllght decreaee in the txanslocation of pro~'.
.geeterone receptor 1rom cytoplaom into the nucleua. oince my etudy sug—
'-geeted that both the IUD and control horns responed to estrogen at the
same extent and IUD mlght not st&mulate translocation ot progesterone '
receptor from cytoplaam into nucleus , the reason ior obeerV1ng lower .
'-pro esterone receptor in the IUD horn still remains unanswered. There
=_were some reports in mice (67) and women ( 16 24 ) that the presence
of an3IUD caused cell proliferation and cnanges in_the morphology of
.euterlne”eodometrium;'l also observed that the LUD horn eootaineo-ahoﬁt
.;.:1:3 fold ﬁore.of both.protein and.DNA eomperingitoﬁtheICOntrol.horh;_
_ Taking 1nto account of these evidences , the lower amount of proges- |
-terone receptor observed in the 1UD horn might be explalned by the |

.l essumption.that the proliferated cells in the IUD horn were-not ‘the -

H_ target cells for estrogen and progesterone. Base' on thls assumption:

- the increased cell populatlon would thus increase the value -of'”

_“the denomlnator and thus louer the calculated amount of progesterone

: receptor elther expressed a8 femtomol per mg protein or femtomol per.

: mg DNA in the IUD horn, However 3 there 15 no direct evidenee that the
'l_proliferated celle ‘in the IUD horn are non—target cells for estrogen
and progesterone » thus the above explanation is only a suggestive
.pOSSlbllity'Whlch needs further 1nvest1gatlon. I must -also point out
:'that the turnover rate of progesterone receptor in both uterlne hornan
" are not drtermined. It is interestlng s therefore ; to study also the'

turnover _rate of progesterone receptor in the IUD horn uhich may help



to prov1de more understanding on the effect of IUD on progesterone
receptor. : | | | - | |
o t Sometimes inimy study , I Observed{toat etfestrus the IUﬁ

1 hornireleaSed ﬁterine fluio sligotly;leter3than thet;of the cootrol .
: hornfalthohgﬁ the rat 's estrous cycle.appéared normel by vagiﬁal
smear. Reduction of progesterone receptor in IUD horn may be respon»'
51ble for the observed delay by causrng low steroid response and there— :
fore altered the phy31ology of ‘uterus during estrous cycle Ain that
horn. Although the PR level was always lower 1n the IUD horn » the
pattern 1n whlch the PR level f]uctuated &uring the estrous cycle
uas=31m11ar'1n both-horns ( Mgure 5 ). The result was supported by
the result of Myatt s et al (53) , and it agreed w1th the observatlon :
that the rat Ts estrous cyole wag still normal wlth the presence of an:
Tub although the IUD horn may reach each stage a llttle later. Smith
et al (68) reported that plasma estrogen gradually 1ncreesed in the
1even1ng of d:.es*ruu to reach meximum on the morning of proestrus and.
;then decllned-on the evening of proestrus to reech basellne at estrus;
There was another small peak of estrogen durlng the evenlng of metes« :
;trus to the early mornlng of dlestrus. Glrculatlng progesterone hed .
one promlnent peak on the afteznoon oz oroesurus and- decllned qulte i

: sharply on the evenlng to 1each besollne at the morn.ng oi estrus. |
There was also another minor peaK of progesteroee in- the evenlng of
netestrus whrch overlaped w1th the umall peak of estrogen (08) Theo— .
.retlcally » in accordance with the patterns of estrogen and proges— |
-terone in the plasma , the maximun progesterone receptor should be |
:reached 1n the late mornlng of proestrus and become mininam at estrus
.or metestrus. In the present study s max1mum progesterone receptor was

observed at estrus which was the time when plasma estrogen and proges-



f.terone was'lou‘(68) This result ) was in contrast with that reported
by Myatt , et al (53) and Vu Bai , et 8l (69). They observed that the '
maximum value of PR was at proestrus which corresponded with the plas— i
- ma estrogen and progesterone levels at that time. My result showed H
. mlnlmum PR level was at metestrus whlch was the same aa that reported
by Myatt y et gl.(SB)eana Vu Hai , et al (69), Thefreceptop level wes
'gcofresﬁonded with ihe obsered decrease in plasma estrogen éhd oroges—
terone levels at that time ( 68, 70 ). It must be noted here that the
amount of progesterone receptor measured in thls investagation were "

x lower than that reported in rat uterus of other strains such as W1star

,_rabs (53) and Spraque«Dawley rats (69).

Upon the finding that IUD reduces the amGUnt of progesterone
recéptor_@uring estrous cycle y We may relate euch_flndlng_to the-cona_
‘,tfacepﬁive‘action of an-IUD during pregnancy. Iﬁ-pfegnaﬁcj ; uteriee
'3 preparatlon for s»romal mitosis before implantatlon and decldualiza~
tion reqalzes a.preclse temporal exposure to progesterone and estrogene
{ 43, 71, 72 ). In the rats , the uterus muet flrst be exposed to pro— -
. gesterone Ior at least 48 ‘hours fo]low by estradiol released during |
the evening of Day 3 to the early mornlng of Day 4 (43). The tlmlng
i.of 1mplantation is preclse and lf blastocyst dld not 1mplant durlng
.'_ 12.00 hour of Day 5. in the rat . 1t was no longer able 1o 1mplant later_» 
.(73). In the present study g nave demonstrated that ‘the PR - (Table l)
and the PR . (Table 5) contents were - less 1n “the - IUD horn. These may |
cause some delay in respon51veness to progesterope which make the uteus_,'
ﬂ”v refractory tO'Blastooysf impiantation'on‘Day.S. Chi kusu ; ot al (74)
| reported that the PR level 1n rat uterine myometrium 1ncreased from
- Day 2—3 to reach maximum at Day 5 which was" the day of blastocyet im- |

B plantatlon. A relatlonshlp between deszdual regression and decllne in
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érogeaterone reeeptor concentraclon was reported by Peleg y ot al (75)
Myatt s 8t al (53) found that PR in: IUD horn. of the rat fell on the

*;evening of Day 5 and the mornlng of Day 6 They suggested that this .--
may: be a reason of Pallure to decidualizataonein this horn ; delayvres-Jf
ﬁ;_pon81veness of the uterus to=hermone ;nfluences results in the delej

of receptivity of the uterus for blastocyst imﬁlgntation,

7 Si;iler Kd"ef PR, in tne IUD and control horns throughout A
ifour stages of estrous cycle was demonstrated ( Table . 2 )e The Kd of
PRh,ln the 1uD hore was also the same as that of ehe contrql horn
( Teble 3 ).%The result waersimilar with that_reported by ﬁ&att ,.giﬁ
.b”e; (53). It indicated ‘that the silk-suture TUD had no “effect on the
he'"rmone binding ;ffinity of PR and PR Ihe pOSolbility that IUD may
induce physical changes in the receptor molecule was: -also investigated
fby comparing the sedmmentation property of PR between control and IUDf
horns. My result suggested that IUD had not induced -any change in the
";molecular size , and probably also the conformation of the receptor
tmolecule ;y 8ince the PH in the control and IUD horns both sedimented
at 4S ( Figure 9) when ualng BSA {465 ) as the molecular weight -

e marker. In thle study ’ I cannot obtaln the 6S peak in the sed1men~;;
tation proflle. The receptors observed were the mononerie A4S subunits..
S0 any aggregatlon ; if any” 5 of the pxooestezone receptor whlch asso—
b01ated with tne IuD caanot be obs ervea here. It is 1nturest1ng to ob— B
serve iurther whether the IUD nos any erfect on the aggregataon of

progesterone recvptor which mdy'lead to alrer the recepnor molecule.

In conclusion ’ my study showed that the IUD had no ef fect on g
the blndlng afflnlty and the sedlmentation property of the progesterone
receptor. It probably has an eiiect on the concentratlon of proges-

terone receptor by_redu01ng 1ts‘cencentratlon in the uterus. The. de-



" R

crease of progesterone receptor in: the pregence of an IUD may alter
the needed physiology of the uterine endometrlum. This factor ren-
”if dered the uterus to become less sensitive to hormone and conSequently

”to ‘blastocyst implantation.

ihls 1nvestigation bring us to understand more in the mecha—f;iv
nism of action of an IUD which is important for improving and increas-:ffg

ing the efflcaqy of an IUD, It also provides us some understanding

about the role of progesterone in reproduction.




::l;

3.

4o

L7

REFERENECS

Loralne ’ J.A. and Bell s E T. in Fertility and Contraception in 3

the Human Female. pp. 317-335 K E&S Livingatone Limited,

London - 1968.

Tenth Annual Report of WHO “ Special Programme of Research ,.Deve-

1qpment and Research Training in Human Reproductlon. Wbrld |

Hea1th Organization s Geneva ; 1981,

Hagenfeldt ,'K ' The Modes of Action of Medicated Intrauterlne

- = l :
Deviceay Journal of Reproductaon and‘Fertillty_47Supple—f

. ment.zs (1976) : 117-132.°

Hawk gthw. Rapld Dlsrupulon of" Sperm Tran3port Mechanlsm by

IuD 's in the Ewe. Journal of Reproductlon and Fertility_
23 (1970) : 139-142. e
Hawk ,YH;W. : InVestigations‘into the Anti-fertility Effect of -

- _ : )
Intra-uterine Devices in the BEwe.s Journal of Reproduction

and Fertility 14 (1967) : 49-59.

. Seksena , S.K. and Haper , J.K. ‘Prostaglandin-Mediated Action

of Intrautérine Device : F-Prostaglandin in the Uterine

Horn of Pregnant Rabbits with Unilateral Intrauterine De-.

6i¢e.'Fefti11£y and Sterility 25 (1974) : IOllléb.:

) - -1t
' Adams ’ C E. and Ecksteln ’ D." The Effect of Intrauterlne Foreign

: Bodies on Pragnancy in the Rabbit. Fertillty.and Sterlllty

16 (1965)

N -n
Marston ’ J H, and Chang', M C Contraceptlve Action of Intra~

uterine Dev1ces in the Rabblt. Journal of Reproduction.



9.

10.

12.

13..

e ]t

16..__

,46:

'ggd Ferjélggz 18.(1969) 3 409;418.

*Buch s N C. 8 Shukla 5 K3 P. and hawk y H w Interference with

Ovulatlon by. ;ntrauterine Plastlc Devices in Indian Wa-
tér Buffaloes._ Animal Reproduction 2 (1964) 242.

blnther s O.J. Local Utero-ovarlan Relatlonahlp. Journal of

Anlmal 801ence 26 (196 7)  578.

'Duncan ;:G.W.'and Whesler , R.G. Pharmdcologlcal and Mechanical _

Control of Implantation. Biology of Regroductlon 12 (1975)

o 14’3-175.'
. Al
Gerrita » R J. s Hawk 3 Hew. and Stormshak L Fertilitv and

Gorpus Luteum bharacteristics in Pivs vith Plastio Devices

it
dn the_Uterine‘Lumeno Journal of Raproduction and-Ferti-
Lity 17 (1%8)’ s 501508, o
Greenwald ,_G;S : Inte“uptlon of Pregnaney in ‘the. Rat by a Uterine'?

'Sﬁtufé. Journal of Repmoductlon and Fertillty 9 (1965)

9-17.

:Pérrz,E'L. The Hole of Inflammatlon in the Uterine Welght Increase"

Gaused by an IUD Journal of R@productaon and Fertlllty

< RE (1969) : 221-226.

" SRk g .
Moyer » D L. and Mishell s DRy = Reaetion of Haman Endometrlum

“to the Intrdutezine }brelgn Boay I @ Long—term Eifect on

“te. Badbuetriel Bistélogy and qrtology."__Amercan'Joumal ,

7oinhstetrics and'ﬁynecology 111'(1971).:’60-80;_

Doyle 5 L. L. 4nd Margo_u_s ; n.J. “"’The'. Effeét of an IUEE on Repro-

g R
ductlve 1n Mlce. Journal oi Reproduction and bertlllti

'_11-(1960);: R7-32.



7.

2%

23,

..24'.

Doyle ,

'-bffect of Pregnancy in the Rats. 501ence 139 (1963)

IR | . . . .
Lolee andfMargolis » A.d. 1ntrauter1ne Forelg1 Body

41

. ee

; 833—834._

‘Batta ,

s £, and Ghaudhury i R : Antifeftility Effect of an

g 'Intrauterlne Sllk Thread Suture in Rat with a Gonnectaon

1 ]
between the TWO Uterine Horns. Journal of Reproductlon."

o Fertility 16 (1968) : 371-379.

Mérstbn

B&t?&i:

s J.H. -and Kelly , W.A.  The Effect of Uterine Anastomo- -

- - B o SR
sis on the Actlon of an Intrauterine Device in the Rat.

Joﬁrnalvdf Endocrinology 43 (1969) :_95a103;-..

: 5 3 ] . . 1 3 . e , [ R i
Se K;_and Chaudhury , R.R. = The Antiuimplantation PrOperty

v'» of Intralamlnal Fluid in Rats with an Intrauterine Silk

iThreaszuture. Journal of Reproduction and Fertillty 16 i

- (968) + s,

Janne sy

| . e A e S e
Oa andinostalc s Ps  Endometrial Estrogen and*Progestin

v_ Receptors in Women Bearing a Progeoterone—ﬂele&81ng Intra—

. uterlne Devica.-' Contraceptlon 22 (1980) : 19—23.

Eléteih

= i o '
s Moo TUCD Llabll*ty" Brltlsh Journal of Obstetrlc and

; .Gynecology 4 Supplement 89 (1989) 11919. oy

Chang ;

Ce C. '3 Tatum ¥ H J and Kincl » Fod The Effect-of Intraf

3uterine Copper and Other Metals on Implantataon in Rats

and Hamster. -Fert¢11ty_and Sterillty;2l_(3)_,-(1970) :

,mkw&'

Bonney . W‘A. ’ Glasser 5. Se R. ’ Glewe s T H. ’ Noyes » Re W, and

i
.Coqper 5.C-L. : Endometrlum ReSponse to the. Intrauterlne :

' Deviée. American Journal of" Obstetric and Gynecology 96

(1966) 101-113.-



48

- yun R.M. | IUD Effect on Ultrastructure of Human Endometrium,

Science 156 (1967) 1508—1510.

..Martinez-sManauton 9y Je Maqueo--.-, M. s Aznsr 4 R. , Pharriss ,  Citay

and Zaffaroni , A. i Ehdometm.al Morphology in Women Exposed

to Uterine Systems Releasing Progesterone. ’Ameriban Journal

of'Obsteti'ib:x-and Gynecology 121 (1975) 175_179.}:9-"

27. Webb , F.T.G. __:_ Tne Contraceptive Action of the GOppBI‘."IUD. in the

Rat;;;Journa¢ of Reproduction and Fertility 32 (1973) :

28, Kar , A.B. , Pngineer , A.D. , Goel , R. , Kamboj , V.P. , Dasgupta,

13 T
~..P.R. and Chaudhury , S.R. Effect o'f.-' "an Intrauterine Con-

: traceptlve Device on Biochemical® Compomtlon of Uterine

rlmd American Journal of Obqtetric and Gynecology 101

(1968) : 966-970.

"
29. Ygovapolkul , W. Characterization of Biomolecules in Rat Intra—

uterine Fluid with. Int; a¢ter1ne Devi ce. Master Li - 28 The‘s:.-’s,'

Department of Blochemstry s Graduate School , Chulalong— g

korn Umvermty_ ;

30. Jantaraniyom ¢ K. 'I'he Role of Intrauterine Device on Uterine
Proteins and Blastocyst Implantation in Rat. _ Mast.er 's
Thesis s Department of Blochamistry s Graduate School ,

Chulalongkom University , 19’78

31. Joshi 4 S.G. and Sujan~Tejuja , S. Biochemistry of the Human
Endometrium in User of the Intrasuterine édntraceptive

Device. Fertility and Steri.J,:Lt‘y 20 (1968) : 98-110.

32. Sim , M.K. Efiect of IUD on Utarine"'cAMP and the Activity of

Adenyl Cyclase and an-_s_p_______ dlesterase during the Estrous




' chle_and.Eafly‘Pregﬁéncy_in Rat._ Journal of Reproduc—

',tion-ahd Fbrﬁiiity%39;(i974) 339-402. o

: '33. Chaudhury , M.R. and Ghaudhuny y BB, Effect of;an Intrauterine

6ilk Thread in the Rat on the amino A01d Content of the }

Intraluminal Fluid,* Journal of Reproduetlon~and Fertillti .

48 (1976) l99~200.

"IBAQ'Phlummanus“, K.'} Role of Inorganzc Phosphate in Rat Intrauterine

. , . . ‘ ‘
rlﬂid w1th Intrauter1ne Device,. Master 'S'Thesis i Depart~_
ment of Blochemisnry . Graduate School ¥ Chulalongkorn

%wwmw,l%L
" 35 Ghosh ’ Mu s Roy s S.Ks and Kar , A.Be Effect of a Gopper Intra—_
uterine Contracept;ve Device and Nylon Suture on the, Estra-'.

d101~12/3—6 7—3H and Progesterone 1,~—3H in the Rat Uterus."

 Contraception 11 (1975) : 45-51..
" 36, Seshadri , B. , Gibor , Y. and Scommegna , A. : Antifertility Ef- .

. A it y
- fect of Intrauterine Progesterone in the Rabbit. "American

Journal of Obstetric and Gynecology 109 (1971) : 536-541.

37. Moore ;*R;X~“Neurééndocriné'Régulation of-RéDroduétion. in Repro-
ductive indocrinology , ( Yen , S.5.C. and Jaffe , R.B.
~eds.) pp. 29 W.B, S&unders'Company Phllaaelph*a > 1978.

Y38, rederman s D u. uenerdi Prinplples of EnuocrlnongY. in Textbook _

of Endocrlnolo , ( W1111ans ; R,H. ed ) PpPe 1—14 5 b ;

unders Csmpany Pﬂlladelphla » 1981

g . PR —
' 39. Csapo , A I. 'and Uelst 3 U G. Plasma Ster01d Level and Ovariec~

tomy Induced Placenta] HJpertropby in Rats.- Fndoecrinology

93 (1973) : 1173~1177.



50_

. _ ot . . . :
-‘40 Buttersteln E G M. ‘and Leathem 5 JoHs Placental Growth Modlfi- E

! cation during Pregnancy in the Ratse Endocrinology 95
| (1974).=,645-649-

i

' 41. Fernandez N N A. ‘and Leroy ’ F.i 3 -Deoxyaden051ne and Implan_

" tatlon of Delayed Blastocyst in Mice. Journal of FEndo-

' orinology 8L (1979) 351_354. o '

; 42.Benn€tt , D.Ro ? Powell 9 J.Gt JR. and COChI'ane , R.L. k Mainte"‘ :
o nance of Unrmpranted Fertilized Ova in Spayed Rats II

: Effect of Progesterone rr'lf'ema.py’ and the Duratlon of the-

: Delay in Implantation. Biology of Reproduction 22'(1979)3

: 500;5@5,
: 43 "Mertln., ..',:Finn » C. A. and Trinder , G. % DNA Synthesis.ie the. o
| . Ehdometriuﬁ of Progesteronentreaﬁed Mlce. Journal of En—:
docrinology 56 (1973) : 303-307. |

: 44._Heald , Pl f"B::Lochez‘nicaﬂ. Aspects of Implahtétion.' Journal of

- Reproduction and Fertlllty Supnlement 25 (1976) 29-52.

: 45. Dav1es , J. and Ryan y Ky J ' The. Uptake of Progesterone by the :

| Uterus oi the Pregnant Rat in vivo and Its Relatlonship

: to CytopLaSmlc ProgesteronenBlndlng Proteln. vEndoorinof -
__gx % (1972) - 507-515. '

3 46. Davies 9 J. and Byan s Kedo : The:Moouiation oI PrOgesterone Coh-'

centrataon 1n the uyometrium of the Pregnant Rat by Changes

in Cytoplasmic Receptor Protein Actlvity. Ehdoc'rinolog'y :
92 (1973) 394-401._, A '

; 47. O Malley s B W; v et al Steroid Hormone Actlon : The Role of Re- -

ceptor in Regulating Gene Expre851on. in Molecular Endo— i

-crinology L Mae Intyre 3 I. and Szerke 3 M. eds ) pp. 135-



51

146 s Nortnuﬁolland Biochemical Press , Elsevler s 1977.

48+ Leavitt , Wl o Uhett ;- Tille s Dafﬁgx S. , Carlton , B.D. and

Allen , T. C, Biology of Progesterone Receptors in Receptor

and Hormone Actlon II (0 Malley s BeWe and Birnbanmer *

- L. eds. ) pp. 157 s Academic Press;,.New York , 1978,

49. Feili; P.D. , Glasser , S.R. , Toft , D.O. and ‘0'Malley , BW. ,

:.nsProgesterone Blndlng in the Mouse and Rat Uterus. En-

docrinologg 91 (3) , (1972) 738-746,

.:;:5G‘ Milgrom , E. , Thi , L. , Atger , M. and Baulleu s E. E'” Mechani—

sm Regulating the ConcentratiOn:and the Conformation of

Progesterone Receptor(s) in the;Uterus.‘ The Journal of

Biological Chemistry 248 (1973) : 6366—6374.

51. Milgrom , E., , Atger , M. , Perrot , M, and Baulieu s BEeEs Pro-
gesterone in Uterus and Plasma : VI Uterine Progesterone
Beceptor durnng the Estrous Cycle and Implantation in the

Gulnea:Pig. Endocrinology 90 (4) , (1972) : 1071—1078.

"
52._Scatchard s Go The Attraction of Proteins for Smell dolecules

and Ion. Annals of the New York Acadamy of Sciences 51

(1949) = 660_672°

53 Myatt 'y L. y Elder , M.G. and Lim , L. Alterations in Progeste~
rone Receptors in the: Rat Uterus Bearing an Intrauterine
n

Device during the Lstrous Cycle and Early Pregnancy.

Journal of Endocrinology 87 (1980) : 365—373.__m51j

“54. Folin , 0. and Ciocalteu , V. ' On Tyrosine and Tryptophan Deter-

mination 1ntProteins.' Journal offBiological Chemistry:73
(1927) : 627-650. o '

55. Vu Ha1 3 M.T. and Milgrom ,:E. Characterization and Assay of the




52

o : ) . 20 |
- Progesterone Receptor in Rat Uterlne Nuclel. Journal of

= E‘ndocnnology 76 (19'78) 31-41. -

.0 : 3
Kurl > R.N. and Borthwick ’ N. M.» Progesterone Receptors and HNA '

Polymerase Activ1ty in the Rat Uterus during the bstrous

Gycle.‘ Journal ol Endocrinology 83 (1979) 41-51.‘

57. Walters ; M. R and Clark -, J. H Cytosol and Nuclear Compartmen-*

6l.

62.

Endocrlnology 103 (1978) :

tallzataon of Progesterone Receptors of the Rat Uterus.

()

601-609.

_ 2 ; : s . oy
-58. Chen § T J. and Leavitt y d W. . Nuclear Progesterone Receptor in .

hamster Uterus : Measurement by 3H-—Progesterone Exchange

during the Estrous Cycle.r Endocronology 104'(1979),3- 588~ __'

.Lewfy .

.Giles 5

'159. Lubran M M. instrumentdtLOH in aalelmmunoassay in Handbook of :
HRadloimmunoassay Clinicel and Blochemlcal Analysis ’ ( Ab-
'raham 2 G,L. s €des ) vole 5 ppe 27—80 , Maral Dekker ,Inc. .

New York , 1977,

o B Rosebrough » Moo, Farr , AL and Randall , R'J

Protein;Neasurement w1th the Folln Phenol Reagent.

Journai of'Blologlcal_Chemlstry 193 (1951) : 265—275,

i

K.W. and Myers , A. - An Improved Diphenyiamine Method for

: . : : , ' FioAn : Ty : .
the Estimation of Deoxyribbnucleic Acid, Nature‘206'(1965);'

93,

Gr1ffith ’ 0. oMo Techniques-of;Preparative", Zonal and Continuous

' Flow Ultracentrlfugation. Bdoklet:About Some .of the Cur-

"_ rent Techniques of Preparative and Density Gradient Ultra-

cantrlfugetaon ;:Appllcatlon Research Department}, Spinco

'DiVieionw,:Beckman Inetrumentsi5_1nc; ,'November';h1976,.



63,

64;

65.

67,

- 68,

3

.- 'an'd Sh.erman ', M, R b Receptor Identlflcatlon by Den— ;

31ty Gradient Centrifugation._ Method in En Ig gx 36
(1975) : 156—166 R |

Scharder ’ N T. and O Malley B W. Molecular Structure and Ana— :

Lzsie of Progesterone Receptor in Receptor and Honmone }

,Aot;on II.( O Malley 3 B.W. “and Birnbaumer_,'L; eds. )

pp. 189-222 , Academic Press , Neﬁ'iork , 1978,

(]

Owen., F.J.,, Ceke s MJHe end Bradshaw y S0, . Cheractefization

:ehd:PrOpefties of a Progesterone Receptor in'the.Uterusg

iof the Quokks. { Setonix brachvurus )."fThe'Jdurnal of
‘Endoerinology 93 (1982) : 17-R4e

1 R RS - ; fi. LA A g : A
~Horwitz , K.B, and Mc Guire , W.L. Estrogen Control of Proges-

=i - n . P o
‘terone Receptor in Human Breast Cancer. The Journal of

* Biological Chemistry 253 (7) , (1978) : 2223-2228.

ey (e Ty u L O e i~y Pl I oy
Martin , L. and Finn , C.A. Effect of an Intrauterine Device

on Uterine Cell Division and EpitheliallMorﬁhologj in

.Ovariectomlzed Mlce Treated w1tn Estrogen and Progeste— S

:rone. Journal oI Endocrinology 78 (1980) -417-425.

smith','m.u. » ¥reeman j M.E. and Neill ; J.D. The Control of

Progesterone Secretlon durlng the Estrous Cycle and harly '
Pseudopregnancy in the Rat Prolactln s Gonadotropln and

Steroid Levels Assoc1ated w1th Rescue of the Corpus Luteum:

of Pseudopregnancy.  Endocrinelogy 96 (1975) ¢ 219-226.

69. Vu Hal s Mo T. 5 Logeat ,'F: and Miigrom_, E. 3 Progesterone Recep-b

tors in the Rat Uterus :;Veriatioh in Cytosol and Nuclei .

. ) : - - T e T =y ' e
during the Estrous_Cycle_and_Pregnancy. Journal of Endo-

erinology 76 (1978) : 43-45.



76. ;oorop s ATe 5 Crlbllng-hegge y Le and Melas-Roelofs ; H.M, A»
Ovarlan Suerold Concentratlons 1n Rats with Spontanuk;, 
and with Delayed or Advanved Oyulation. The Journal of
_Endocriﬁologz éé (1982)*{_287-292§
:.:71. Glééser ’ S. andiMc Corméék 3 e A$ n Estfogen—modﬁlated ﬁﬁerimu
N Gene Transcrlptlon in Relation to Dec1duallzation. Ende-

rlnologx 104 (1979) : 1112—4118

-72, Finn 3 u.A. The nglartation Reactiom in B*ology of the Uterus

( wynn ,R M. , ed. ) Pp. 245-295 . Plenun Press oy Hew

York s L977-

g S : s
73+« Psychoyos , A; Hormonal Control of Uterine Receptivity for Ni-

8 3 . o
-dation. :Journal of Reproduction and Fertility , Supple
ment 25 (1976) 7-28.

74. Ghlkusu , PM.A. , Mc Connell , K.N. and- Green - » Be 'Progesté%one

Wuclear Rscepto ‘Levels in Rat Uterine Myometriﬁﬁ°during'h

Eerly Pregnancy. Journal of Steroid Biochemistry 16 (1982):
489492, 5

v . oo .
©-75. Peleg 5 S. , Bauminger , S. and Linder , H.R. Estrogen and Pro-

" 2 p - n .
2 gestin Receptors in Deciduoma of the Rat, Journal of

Stero*d BlochemiSUry 10 (1979) - 139-145.

"76. D&nell s We H. nzggtheals Tegtlng in Blostatistlcs H A Foundat*on

' for Analysis in_ the Health Sclences ,Té?d eds o v 159ﬂ

202 ’ John Wiley and Sons ,Inc.‘5_l978.



hAI__’P..mDIi T

A endlx 2 Sucrose Dllutien Chart for% (w/w} Gonce‘ntl‘amcn |
'so’ojé-._._
g00]
'-_-qu
700
,_ .éocr

4001

3004

2004 -

Milliter of 66%/ w/w- Sucrose Diluted to 1 Liter

100{

B4 T 4 ¥

"o -2 % 4 S0 60 65
. Desired ' Sucose Concentration(%s)

Figure iO.Sﬁﬁ:osé’ di.lﬁti;n chart fer % (F/;) _:concer.x.trata;."ons ...'Tl:_xis";
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Agﬁéhdix II Linear Gradient of 520 %

”{ﬁygj?éaérose

A manuglly lsyer linear gradient of

. lected dropwise at aﬁbfoximately 200 pl per fraction. All

" absorbancy was measured at 660 nm in a Beckman Model 25

5 . 16 zé *'ZYO. 25 36
Bottom

Fraction Number

W
20% / sucrose, The

gradient was performed by hand-layerlng:four suerose solu-

tion wlth 1ncrea31ng concentrations (- 57 10, 15; 20 ) con-

talnlng 20 mg% methylene blue intc a 5'ml polya1lomer tube.

The tuoer:_mygllqw to stand for 1 hour at room temperature.

It was théhgppnctured at the bottom and fractions were col-
fractions were diluted to 1 ml with distilled water and"

spectrophotometer ( Beckman Instrument , Inc. ).
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Appendiz II1 Formulae of Student 's t-Test by Two Population Means

Comparison and Paired Comparison

&) The formula for Student‘s t-test between ‘i?s;c pop-

letion means (76) is :
t = ( _fl- %) - Oy - }12)

b
il

The sample mean

R
u

- Standard deviation
B = The population variance
n

= The number of samples .

b) The formula for paired comparisem test (76} is z"-.’.'.'}.-'.-.

]

t = d-p,
' d

=
n

[« ¥
it

i Xz_‘ %

(%]
i
i

0
]

5= 24q - (24 )7

n(n-1)
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