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Protein Kinase C May Not Involved in
the Initiation of Decidualization at

Pseudopregnant Rats -

Jyh-Cherng Shyu’, Jen-Hsiang Tsai’, Yih-Shou Hsieh?,

Chih-Yang Huang?, Chen-Lurng Chang', Chin-Chiu Tsai',

Hui-Chen Liu3, Lien-Chuan Yang4, Long-Yau Lin°
Wei-Ju Chung3, Jer-Yuh Liu®"

b4

Protein kinase C (PKC) isoforms have previously been found to
be associated with the modulation of decidualization in pseudopreg-
nant and pregnant rats. This study further investigates the effect of
diphenhydramine on the expressions of PKC isoforms during trauma-
stimulated - decidualization. After trauma-stimulation, decidualization was
inhibited' by co-treatment with 1 mg diphenhydramine per rat. Levels
of PKCa and PKC  proteins were down-modulated at hour 4 and
8, then returhed to base level at hour 72. Moreover, pretreatment with
the PKC inhibitors staurosporine and H7 blocked the inhibitory effect
of diphenhydramine or 12-o-tetrodecanoyl-phobol-13-acetate (TPA). The
inhibitory effect of other anti-decidualization agents, however, was not
reversed by staurosporine. When pretreated with staurosporine only,
decidualization was not influenced. Therefore, we suggested that PKCs
may be uninvolved in the initiation decidualization in pseudopregnant
rats.

Key words: protein kiné_ée C, decidualization, diphenhydramine

" 'Department of Physiology, College of Medicine, Chung Shan Medical University, Taichung, Taiwan (R.O.C)
"Department of Nursing, Fooyin Institute of Technology, Kaohsiung, Taiwan R.O.C)

" Institute of Biochemistry, College of Medicine, Chung Shan Medical University, Taichung, Taiwan R.OL.)

) Départment of Pathology, Chung Shan Medical University  Hospital, Taichung; Taiwan R.OC) -

" Department of ObéPetrics, Chung Shan Medical University Hospital, Taichung, Taiwan R.OC)

* Reprints and Corresponding Author: Jer-Yuh Liu

Address: No. 110, Sec. 1, Chien-Kuo N. Road, Taichung, 402, Taiwan, R.O.C. Tel: 886-4-24730022 ext 1673
E-mail: jyl@csmu.edutw ' '

L L A

‘—



26 Jyh-Cherng Shyu, Jen-Hsiang Tsai, Yih-Shou Hsieh et al.

Introduction

Decidualization induced by the tranS_fbrrﬁatiOn
of sensitized endometrium can be initiated by a
variety of stimuli. It has been proposed that his-
tamine and prostaglandins. are released in the
uterus in response to these stimuli ' Histamine,
Secréted from the mass cells in the uterus, is be-
lieved to stimulate conversion of stromal cells to
decidual cells, Which'cdnsequently grow to form
deciduomata % The histamine antagonists instilled
:nto the uterine lumen prevent.the formation of
“deciduomata and reduce the number of implanta-
‘tions in rats- ¥, Therefore, it is suggest that
histamine is responsible for initiating the decidual
reaction.-although: the essential '-;_1:016 of histamine
- remains ‘paradoxical Bl

- Histamine is a potent activator of phos-

~pholipase C [6]. 1eading to polyphosphoinositide -

‘hydrolysis and subsequent increase in intracellular

diacyglycerol. 'Diacylglcerol is well known to en-
“hance protein kinase C (PKC) activity and cell
erowth. In response to extracellular signals such
asf"g’i"OWth- factors, hormones, ‘and neurotransmit-
ters V¥ _PKC :may play an essential -role in
. trans-membrane - signal  transduction. It 1s also
- found to induce many cellular responses *inc;luding
cell “proliferation, differentiation, gene eXpression
-‘and - tumor promotione.t[?.,l-rz To date, twelve: 1soen-
~zymes of PKC (a,BLAIT,6,,0,M,7,¢

% and () have been identified '®"\. These
“isoenzymes :exhibit differences 1n function and

1417 However, in decidualization the

localization
- .various expressions of PKCs in response to his-
tamine are not known.

Our recent studies have found that the ex-
- pression of PKC is involved in the cell growth
of decidual cells " The PKCa protein is
“highly localized on the membrane region in the
- proliferation period, and PKC{  and PKC O

‘greatly ‘increase, both on the membrane and-1in

experiment. The lumen. was injected (0.1 ml) with

cytosolic regions. Thus, these findings suggested
that PKCs may play an important role in dec1d-'

‘ualization. I - W

In this study, we 1nvest1gdted the effect of
a histamine antagonist diphenhydramine on the
expressions of PKC isoforms in the initiatién- of
decidualization. The results show that the initia¥
tion of decidualization blocked by diphénhy-
dramine was correlated with PKCs activétién and

down-modulation. The inhibitory effellct of

‘diphenhydramine was reversed by PKC inhibitor

staurosporine, suggesting that PKCs may nega-

tively modulate the initiation of decidualization.

‘Methods .

-Chemlcals

o Trls(hydroxymethyl) -aminomethane hydro-

-chloride - (Tris-HCI);. eth:ylen.ed:ldm-me-,tetr;ucetlc acid
(EDTA), 'sucrose,: ethyleneglycol bis( & -aminoethyl

ether)-N,N,N’ N’-tetraacetic acid (EGTA),
phenylmethylsulfonyl fluoride (PMSF), leupeptin,
soybean trypsin inhibitor type I-S, S -mercap-

_toethanol, Triton X-100 and MgCl, were pur-

chased from Sigma Chemical Co. (St. Louis, MO).

Animal treatmenf

~Virgin Sprague-Dawley rats (N ational  Science

Council Animal Center, Taipei, Taiwan, R.0.C.)

weighing 180-300g were. maintained in a temper-

-ature-controlled room (at 24 C) and illuminated
for 12 hours daily .(lights on from 5 AM to 5
PM). Vaginal smears were obtained daily. and

only those animals showing two consecutive 4-day

cycles were used. Pseudopregnancy was induced
by vagino-cervical vibration with a glass rod for
1 min on the morning of estrus 201 Uterine de-
cidualization was induced by twice .scrat(::hi_,ng the

endometrium on the morning of day 4 of pseu-

- dopregnancy o ‘One uterine horn was used. for
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~an anti-decidualized agent or/and PKC inhibitors
(staurosporine and H?7). Thes_e variously consisted
of diphenhydramine (lmgj, promethazine (05 mg),
12--o-tetr0det:an0yl—phobol-l-i1J3—acetate - TPA, a PKC
“activator- - (100 ng) anc__l 20 nmole epinephrine.
" The other horn was injected with saline as con-
trol group. On hours 0, 4, 8, 24, 48 and 72 after
scratching stimulation both horns were removed,
~ weighed, and quickly frozen on dry ice for tissue

extraction.,

Preparation of cytosolic and particulate
fractions

All -procédures were performed at 4 C. The
uterine tissues were slit open and the endometrial
tissues were removed from the myometrium by
gentle scraping with a glass slide. Both treated-
and cOntrol-samples were homogenized by thirty

- strokes using a Konetes“homogenizer at a ratio

of 1 g tissue/10 ml homogenization buffer A.:

- The homogenization buffer A consisted of 20 mM
Tris-HC1, 5 mM EDTA, 5 mM EGTA, 03 M
sucrose, 2 mM PMSF-,' 10« g/ml leupeptin,' 25
(£ g/ml soybean trypsin 1nhibitor type I-S. and 50
~mM- B-mercaptoethanol at pH 7.5. These ho-
 mogenates were centrifuged at 100,000g for 1
hour at 4C. The supernatant was stored at -70
'C for the cytosolic fraction and the pellet ‘was
" suspended in buffer B (20 mM Tris-HCIL, 5 mM
EDTA; 5 mM EGTA, 2 mM PMSF, 10 u« g/m]

leﬁpeptih, 25 {4 g/ml soybean trypsin inhibitor

-~ type 1-S; 50 mM S -mercaptoethanol -and 0.1%
~ Triton X-100 at pH 7.5) and ‘homogenized: with
1" thirty strokes.. A 30 min exposure to 0.1% Triton
- X-100' at 0oC has been demonstrated to extract
PKC from tissue suspensions of rat brain, liver,

and kidney *". This procedure was modified and

the homogenates - were incubated at :4°C in a ro- .

‘tating ~mixer for 1 hour: Centrifugation (100,000
g, 1 hour) was performed to remove any non-
‘solubilized material and the 'Sl;lpérnatant-' ‘'was then

- referred to as'the'particulate fraction-and stored

at -70 C. The enzyme was stable for at least 1

month.

Electrophoresis and Western Blot

- Tissue extract samples were prepared as de-
scribed above. The protein content was determined
using the Bio-Tad assay with bovine.serum- al-
bumin as a standard. Sodiumdodecyl sulfate-poly-
acrylamide gel electrophoresis was carried out as

described by Laemmli % using 10% polyacry-
lamide gels. Equal amounts of protein were

loaded. After samples were electrophoresed at-.140

-V for 3.5 hours, the gels were equilibrated for 15
‘min ' 25 mM Tris-HCl, pH 83, conta_ining~-~192

mM glycine and 20% (v/v) methanol, as described
by Brockenbrough et al, '’ Electrophoresed - pro-
teins were transferred to nitrocellulose. paper

(Amersham, Hybond-C Extra: Su-pport_ed_.a 0.45
Micro) using Hoefer Scientific Instrirments
Transphor Units at' 100 mA. for. 14 hours. Nitro-
cellulose papers were incubated at room-tempera-

ture for 2. hours in blocking -buffer -containing

100 mM Tris-HCI, pH 75, 09% (w/v)-NaCl, 9.1%

(v/v) Tween-20 and 3% (v/v) f@t;_tl--,.--bov_iﬂé;',;-.éemm.

Monoclonal antibodies to PKC isoforms (Trans-

duction Laboratories) were diluted. 1:200"in .anti-

body binding buffer containing 100 mM. Tris-
HCI, 'pH 7.5, 09% (w/v) NaCl, 0.1%. (v/v)

T'ween-20 and 1% (v/v).sfetal bovine serum.. In-

-cubations were performed at room temperature

for 3.5 hours. The immunoblots were washed

‘three times in 50 ml blotting buffer for 10 min

and then immersed in- the second- antibody solu-

- tion.containing alkaline phosphatase goat anti-
rabbit IgG (Promega) for 1 hour.and diluted

IOOO—fold in binding buffer. The filters were then

-washed three times in blotting .buffer for 10
‘min. Color -development was presented in_a 20

- ml mixture consisting-'of 7 mg nitro blue tetra-

zollum, 5 mg 5-bromo-4-chloro-3- indolyl-phos-

~phate, 100 mM NaCl - and 5 mM MgCl, ‘in 100
mM: Tris-HCl, pH 9.5. The band density was
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quantified by densitometer (Alphalmager 2000,
Alpha Innotech Corporation).

Histology examination

After removal of the uterus, small portions
were immediately fixed in 10% formalin and

- stained with hematoxylin and eosin. For the mi-

totic index, at least 10000 15000 nuclei were

scored for each time point.

Results

The Effect of Dlphenhydramme on the
Development of the Deciduomata in Rat
Uterus

As shown in previous reports, the rat uterine
horn undergoes a large increase in weight (Fig.

1 and 2). The increased weight in the control

group is attributed to growth of the deciduomata

" as well as hypertrophy of the myometrial cells,
while the increased weight in the diphenhy-
dramine- treated group is attributed only to hy-
pertrophy of the myometrml cells. The rate of
the decidual cell mitosis in the saline-treated
group was increased at 24 hours (data not
shown) dnd reached a maximum (0 0051%) at
48-72 "hours, while the demdudl cell mitosis in the

dlphenhydramme-treated grme was not. observed.

The '-Effect of Diﬁhenhydramine on the

Expression of PKC Isoforms in Decidu-

 alization

'Because' the two isoforms (@ and ) of
- PKC were significantly correlated with the initi-
~ ation of the decidualization in pseudopregnant rat

U8l we then examined the effect of diphenhy-

drarnme on the expression of these isoforms in

the edrly stage of dCCIdudIIZdHOII These data re-

~veal that PKCa content in the cytosohc fraction

- of the deciduomata of the saline-treated group on

hours 48-72 decreased 40%-52% as compared to

hour 0 (Fig. 2A and 2B). PKC a content in-
creased 50%-60% in the particulate fraction on
hours 48-72 as compared to hour 0 (Fig. 3A and
3B). This phenomenon was designated ‘as PKC

activation and preceded the increase in cell mito-

sis, which was maximal at 48-72 hours.

The diphenhydramine-treated group PKC &
content in both the cytosolic and particulate
fractions of the endometrium decreased 50%-60%
at hours 4-8 as compared to hour 0 (Fig. 24, 2
B, 3A and 3B), and then reversed at hour 72 to
the basal level. This event was also designated as
PKC activation and down-modulation -"'r[24] but
prevented cell mitosis and demduahzatmn In the
saline-treated group, PKC { content 1ncreased
80%-150% in both the cytosolic and particulate
fractions of the deciduomata of on Hours 48-72
as compared to hour 0 (Fig. 2A, 3A, 2C and 3
C). In the diphenhydramine-treated group" PKC ¢
content also decreased 50%-70% in the cytosolic
and particulate fractions of the endometrium of
the on hours 4-8 as compared to hour 0 (Fig. 2
A, 3A, 2C and 3C), and then reversed at hour
72 to the basal level . |

Hour after trauma stimulation

Fig. 1 Change 1n uterine horn welght after induction
of decidualization by uterine trauma stimula-
tion. Values expressed are the mean =L S.D. for
3-5 measurements. —o—: the saline-treated

. uterine_horn; — * —: the 1 mg/0.1m] diphen-

_-hydramme -treated uterme horn. *, P<0.05 as
comparing to dlphenhydrdmlne tredted group.
#* P<0.01 as comparing to diphenhydramine-
tredted _group.
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Flg 2 Immunob]ot analy31s of PKC a and ( isoen-

Zymes in the cytosolic fraction. Uterine cy-

tosolic frac_tlon was prepared as described in "

Materials and Methods". Aliquots of the uterus

~ homogenates were separated on denaturing
polyacrylamide gels and transferred to nitrocel-

lulose paper. The blots were stained with PKC
isoenzyme-specific antibodies. Samples in each
lane were from individual rats (A). The quan-

titative data of PKCa of the cytosohc frac-
_ tion from all expcrlmemal animals are pre-

sented (B). The quantitative data of PKC{ of
the cytosolic fraction from all experimental
animals are presented {C). On hours 0, 4, 8, 48

and 72, ‘the’ sample:s were the homogenates of
the cndomemum or. the dec:duomatd The lev- .
els of PKC lsoforms on hour 0 were defined.

as 100%. Values expressed were the mean for
- 3-5 measurements, -— o0 —:
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Fig. 3 Immunoblot analyans of PKCa and ( 1soen-

Zymes in the particulate fraction. Uterine par-
ticulate fraction was prepared as descrlbed in
“Materials and Methods", Allquots of the
uterus homogenates were scparatcd on denatur-
ing polyacry]amldc gels and transferred to ni-

‘trocellulose paper. The blots were stained with

PKC lsocnzymc-e",pemflc antlbodles Samples in
cach lane were from individual rats (A). The

- quantitative data of PKC @ of the particulate

fraction from all experimental animals are

~ presented (B). The quantitative data of PKC

{ of the particulate fraction from all exper-

imental animals are presented (C). On hours 0,

4, 8, 48 and 72, the samples were the ho-
‘mogenates of the endometrium or the decid-
~uomata. The levels of PKC isoforms on hour

0 were defined as 100%. Values expressed
were thc mean for 3-5 measurements. — 0~
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The Response.of the Anti-Decidualized
Agents Modlfled by PKC Inhlbltors in
Decnduallzatlon

To verify that PKC actwatlon emsted in the.--

endometrium of the d1phenhydram1ne treated
group, the strauma sttmulated horn of the uterus

was eo-treated ‘with PKC 1nh1b1tors (staurosporme

and H7) and dlphenhydramme The result showed

that the impairment of deelduallzatlon by

diphenhydramine was 1nh1b1ted by staurosporme

and H7. Of note, the inhibition by stauroaporme 3
was found to be dose dependent (Fig. 4). Other
anti-decidualized agents such as prornetha_ztne, TPA

and ‘epinephrine also impaired the "det:idtlalization.

| EIX'o"ept'fOI TPA, they -were'.'not -‘inhihited by

staurosporine (Fig. 5).

Discdésion

Results of this study confu'm that PKC is0-

forms may be mvolved in the modulation of

ducidual cell’ growth In agreement with our pre-

vious data [18.19): we here found that the exoresmon-

of PKCa in the salme treated group was 1in-

creased and localized in the part1culate fraction

from' hour 48 to hour 72 ‘of decidual cell prolif-

eration. Further, PKC{ Simnltaneous]y increased

in the eytosohe and parueulate fractions.
PKC a arnd PKC{¢ were found to be

down-regulated after dlphenhydramme treatment, |

and the initiation of dec1duallzatlon was -conse-
quently blocked When co-treated with PKC-in-
hibitors staurosporlne or H7,

dlphenhydramme on decidualization was reversed.

“We suggest that the 1nh1b1tlon of dec:1dual-__'

ization by dlphenhydramme may be mediated

through PKC activation and down-regulatlon
Feyles et al # also demonstrated that ‘the acti-
‘vation of PKC by TPA inhibited the 1n1t1atlon of
“decidualization. Since both TPA and diphenhy-

dramine caused the high activation of PKC and
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Flg 4 Change in uterme horn weight on hour 72 af-
ter induction of decidualization . by uterine
trauma stimulation, or combined with lmg
diphenhydramine (AHI1) and PKC inhibitors (S,
staurosporine). Values expressed are the mean

- £8SD. for 3-5 measurements. *, P<0.05 as
comparing to diphenhydramine treated only.
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Fig 5 Change in utenne hom weight on hour 72 af-

" ter induction of decidualization by uterine
trauma stimulation, or combined with anti- -de-
cidualized agents (0.5 mg AH2, promethazine;
~"':_100ng TPA, 12-o-tetrodecanoyl-phobol-13-acetate
: 400 ug E, epinephrine) and PKC inhibitor (20
nmo] S, staurosporine). Values expressed are
the mean *S.D. for 3-5 measurements. *, P
<0.05 as comparing 1o anti- -decidualized agent
 treated only.

‘then down-regulatlon thlS Suégests that the 1n-
.hlbI[OI'y effect may be due to the depletion of
PKC. Moreover, our data show that the devel-
| opment of dec1dual tissue’ was unaffected if only

 staurosporine was admlmstered ‘Thus, we suggest-

that PKC may bé umnvolved in the 1n1t1atlon of
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demdUahzanon and it may n fact act as a

.'-_neganve modulator Effects of the other antr-de—--x'
1duallzatlon agents tested here ‘were not reversed -

by staurosporme The mechamsm 1nvolved is uﬂ_..:

| l{nown

In summary, eur data demonstrates that PKC . tractant for human carcinoma and melanoma- |
actlvatlon and down modulatton by drphenhy-__,-;_j.'._-' |
___drarnlne is correlated wrth the 1nh1b1tlon of the
initiation of decrduahzatron In the cell prollfera- -
tion perrod of dec1duahzat10n PKC was dramau-_._”"

cally activated. Thus it s suggested that PKCs-;_--f"

may play dual drstlnct roles m demduallzanon

Acknowledgements SE

ThlS study was SUpported by a grant from'; 3
Chung Shan Medlcal and Dental College (CSMC
88-OM-A-058 and CSMC 87-OM-B-002),

_89-2320—B 040-013) Talpel Republtc of Chlna

R "R.'efer"ence's' -

L Weltlauf HM Blology of Implantatlon rn
| 'Knobll E, Nelll JD Greenwald GS Markert“

CL and Pfaff DW edltors The Physrology_
of Reproductton New York Raven Press '-

. Ltd, 1993 Pp- 391-4-40

2 Kmlcel‘ PF dIld Shelesnyak MC The 1nduc-"'

histamine to induce deciduomata in pregnant_
- rats and pseudopregnant rats. J Reprod Fern] _-
1964; 7 :259-261. S
.'Trlly BC, Tertoolen LG, Remorie R et al

Histamine as a growth factor and chemoat-' -

.cells action through Ca2(+) moblltzrng Hl I.
- receptors. J Cell IBlol 1990; 110 | 121_._1 1215.

Berridge MJ: Inositol trisphOs’phate and. dia- -

-__cylglycerol two interacting second messen-_ |
-.-'gers Annu Rev Biochem 11987; 56: 159 193, ~
.' .-_"Rozengurt E: Slgnal transductton pathways in
- mitogenesis. Brit Med Bull 1989; 45: 515-528.
Nishizuka Y: The molecular heterogenelty of | |
"--'-'_-_'__'-proteln ktnase C and its implications for -
~ cellular regulation. Nature 1988; 334: 661-665.
Koide H, Ogrta K, Klkkawa U, et al.:

latlon and characterization of the epsﬂon |
| ,"_Talchung, and the Natlonal Scrence Council (NSC ny

Iso-.

| suh_specres of protem kinase C from rat

~ brain. Proc Natl Acad Sci USA 1992; 89:
o 1149-1153. _ .

_Wetsel WC Khan WA erchenthaler I et

al._._Tlssue-and cellular_ distribution of. .th.e'. . "

‘extended family of protein kinase C 1isoen-.

HOH of dec1duornata n the pseudc)pregnant-_-t |

. rat by systemlc admmlstratlon of histamine
- and. hlstanune releasers T Endocrrnol 1953
17: 324-328. '

3__. *.Shelesnyak MC Some eXperrmental studles. .

on the mechanlsrn of ovo-implantation in the

. Recent Prog Horm Res 1957 13
',269 317. o ol
| 4.”_'Shelesnyak MC: Inhibition of decidual cell

- formation in the pseudopregnant rat by his-

e

© zymes. ] Cell Biol 1992; 117: 121-133.

Selbie LA, Schmltz*pelffer A, Sheng Y, et

“al.: Molecular cloning and characterization of
PKC iota, an atypical isoform of protein
_'.kinase C derived fromjr.,:._‘insulin-secret_i__n-g cells.
1. Biol. Chem. 1993; 268: 24296-24302.
. Dekker LV, Parker PJ: Protein kinase C--a

question of specificit_y. Trends Biochem Sci

1994, 19: 73-77.

15.

tamine ant_agoniSts..-A-r_n J Physiol 1952; 170: -

522-527.

.~ 5. Banik UK and Ketchel MM Inability of_

16.

'Huang KP, Huang FL, Nakabayashl H et

al: Biochemical characte_rlzatlon of rat brain

protein kinase C isozymes. J Biol Chem

. 1988; 263: 14839 14845.

Hidaka H, Tanaka T, Onoda K, et al.;. Cell

- type-specific expression of protein krnase' c -

isozymes - in the ~rabbit

cerebellum I

- B1ol Chem 1988 263: 4523-4526.

Hocevar BA, Fields AP: Selective. transloca-



32

17.

18.

19.

20.

Jyh-Cherng Shyu, Jen-Hsiang Tsai, Yih-Shou Hsieh et al.

tion of beta Il-protein kinase .C to the nu-
cleus of human promyelocytic (HL60)

Heukemia cells. J Biol Chem 1991; 266

28-33.

Liyanage‘M, Frith D, Livneh E, et al.: Pro-
tein kinase C group B members PKC-delta,
-epsilon, -zeta and PKC-L(eta). Comparison
of properties of recombinant proteins in vitro
and in vivo. Biochem J 1992; 283: 781-787.
Liu JY, Shyu JC, Chang CL, et al: Protein
kinase C isoforms during the development of
deciduomata in pseudopregnant rats. Life
Science 1998; 63: 721-730.

Shyu JC, Hsieh YS, Chang CL, et al.: Pro-
tein kinase C isoforms during the develop-

ment of deciduomata-in pregnant rats. Life

Science 1999; 64: 2367-2373. -
Defeo VI: “Vaginal-cervical vibration: a simple
and effective Method for the induction of

pseudopregnancy- in the rat. Endocrinology
1966; 79: 440-442; ‘

2L

22,

23.

24,

- 25,

Kikkawa U, Takai Y, Minakuchi R, et al:
Calcium-activated, phospholipid-dependent
protein kinase from rat brain. Subcellular
distribution, purification, and properties. J
Biol Chem 1982; 257: 13341-13348.

Laemmli UK: Cleavage of structural proteins
during the assembly of the head of bacte-
riophage T4. Nature 1970; 27: 680-685.
Brockenbrough JS, Meyer SA, Li C, et al.
Reversible and phorbol ester-specific defect
of protein kinase C translocation in hepato-
cytes isolated from phenobarbital-treated rats.
Cancer Res 1991; 51: 130-136.

Dong L, Stevens JL, Fabbro D, et al.. Reg-
ulation of protein kinase C isozymes in
kidney regeneration. Cancer Res 1993; 53:
4542-4549. ‘

Feyles' V, Kennedy TG: Inhibitory effect of
the intrauterine infusion of phorbol 12-
myristate 13-acetate and l-oleoyl-2-acetylglyc-
erol on the decidual cell reaction in rats.
Biol Reprod 1987; 37: 96-104.




Dual functions of PKC isoforms in decidualization . 33

EHHBRCT LR G 2 EZE,
TR 5
WAER TOR e BT ERERE

géé*‘)(‘ BIKL® BER Mzt Enmd
FEHE

RCHAREBRERERPAL FEREI RS NRE
CRIEBRZREEM » RMAEMIE (Hstamine) WER MR
ESHRBR - XETRTIEB AR IRLEY ( Diphenhydramine ) %4
REZ2EFEREMANEOEMECRERIEEMUES - x4
ENRFRIERISESAEBAMSREYIN  RESERAERE
PHETF ZMEH ARG EOUBRCEER oM { SEEREM
REE BRI S BEMEE - EERBBFEANBECHILIE ( Stau-
rosporine, H7 ) Z B2 + #% R 5 I Diphenhydramine I TPAH &I F =48
BRARBHNSINES  ME BRGNS Z B Promet-
hazine ~ Epinephrine ¥ i #4118 ° 5 41 8515 1 A Staurosporine i 12
TARETEBRRZEM - o bR BRSO YBECTER
FRE2RBEETEREMROBLER -

BASEE - RRMMRC - TERBIA « HERREY

RSB AR e A AR
YL Rl A e S
C IR A SRS (LR
DI K B AR R R
RS A B R AR
*EAREE C SIEE
EAMAE © 4025 TR EEBIALEE—ER 11058 EEE 1 (04)2473002288 1673 BLFEHH  yjl@csmuedutw




