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The Effect of Ovarian Hormone on the Phosphatase Activity in the
Ovariectomized Rat Uterus

Sung Rye Kim

College of Medicine, Ewha Womans University

Quantitative analysis of the activities 0f phosphatase in ovariectomized rat ute-

rus was carried out. A

1. The activities of total phosphatase were decreased by ovarian steroids (except
progesterone treated group at pH 9).

2. The ratio of acid: alkali, neutral phosphatase was 4 : 1.

3. Among total enzymes, the propertion of Mg**-dependent phosphatase was much
higher than the other specific enzyme.

4. The activities of alkali, acid phosphatase were decreased by cystein, but the
activity of neutral phosphatase was increased.

5. At the neutral media, the experimental group treated with progesterone and
estradiol-178 on day 1 appeared the following special figures.
(1) The activity of total phosphatase was low.
(2) K*-dependent phosphatase was negligible.
(3) Mg**-dependent phosphatase transformed into Mg™*-independent phosphatase.
(4) The activity of phosphatase was stimulated by cystein.

6. These results means the fact that phosphatase aciivity is affected by ovarian
steroids, and by pH.
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Table 1. The component and compositision of

the reaction for the tissue enzymes

Reaction media

Conec.
Component (mM) Ny i,
Basic fKree hgfee cystein
*Tris-HC1 100 + -+ + +
P-NPP 2.5 + + + +
MgCl, 10 + + - +
KC1 10 + - + -+
Cystein 10 — - - +
“4+” and “—” mean inclusion in and exclusion

for the components of the reaction medium, re-
spectively.®* The reaction media were buffered
at 5,0, 7.0, 9.0 of pH.
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“Table 2. The effect of ovarian hormone on the phosphatase activities in the ovariectomized rat uterus

Reaction media
pH Group

Basic Kr-dependent Mg**-dependent Cysteine
5 C ®6. 508 +0. 842(100)* —0.4741+0.575(7.28) 3.028+0.429(46.53) 0.782+0.105(12.01)
P 5.93040.356(100)  0.618+0.190(10.42) 2.518+0. 506(42. 46) 0. 929+0. 109(15. 67)
PEP 4,639+0.875(100>  0.801-0.496(17.27 1.710+0.392(36.86) 0. 946 %0. 209(20. 39)

PEPE 4. 269+0. 694(100) 0.281%0.251(6.58) 1.530+0.516(35.84) 0.53310.093(12.49)

7 C 1.475+0. 136(100)  0.126-50.022(8.54)  0.648+0.128(43.93) 2.856+0.285(193. 63)
P 1.44340,132(100>  0.176+0.119(12. 20D 0. 698 0. 087(48.37) 2.866+0.143(198.61)

PEP 0.900+0.123(100)  0.038+0.033(4.22) —0.329+0.223(36.56) 1.893+0.289(210.38)
PEPE 1.071+0.090(100)  0.127+0.023(11.86)  0.549+0.075(51.26) 1.89710.033(177.12)

9 C 1.350-£0, 160C100)  0.069-00.070(4.68)  0.392+0.078(26.58) 1.034+0.130(70.10)
P 1.738+0.170(100) —0.00940.186¢0.52)  0.334:£0.039(19.22) 1,070::0.086(61.54)

PEP 1.24610.164(100) —0.057%0.049(4.57)  0.085+0.103 (6.82) 1.064%0.262(85.39)
PEPE 1.033£0.117{100) —0.032+0. 075(3. 10) 0.39240.073(37.90) 0. 750:£0. 067(72. 56)

® : Mean+SE (¢M p-nitrophenol/ug protein of uterine tissue/min.).
* 1 The percentage(%) against the reaction product in basic medium.
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Fig. 1. Effect of pH upon phosphatase activity.
(Basic medium)

— 121 —



Cystein

K*-dependent Mgt dependent 5 210
C DOW———X it !
=] P— s 200
PE Ve
80 PEPE 3 oo . 150
ror S180
601 4170
—~ 50 Alel
a?
4o T 80
=
2 3zop 80
=3
3 20 470
% fof 80
0 4 30
={Qr 4 40
Ji
-20F ,,! 4 30
!
-30} \ ) 1 z0
Y ] -
_40 L . ! L —1 ' 1 1} —d IR
5 7 S 5 7 9 5 7 9
Fig. 2. The proportion of specifig enzyme activity against total enzyme.
=},
HEdn) 2 =9 PH 7: 54 WS4l AE 7 AF4E 44 db-gl
EREETREREY
HaE AATT s TE2E Nty B8 24T pH 9 : progesterone A ] ¥l A &5tk 2 72 A

Wl 4 el phosphatase o] A3 E A A
24 Table 29

Fig. 1],

pH 5:

Al

YRl 2

-] z{a ’ﬂ.&L

EP R ES
phosphatase)®] EA4 & pHd=z 4y
AEA 24(100%)4
AA gt e v £ (%) Fig. 24 =434 =h(Fig. 1,2).

(1) Toetal phosphatase: Basic medium ¢4 e} A
W AFde] 4¢

2
FF o] 4] (6.508n mole) T E-L 2 gl vl

A F nrt ‘o #BAe] Bgrowm progesteronels, 93 Hl
1

B A
3}
= gk

- < 2

PH 7k¥] ratio: Fig. 1¢] 2 Jebd g Xo] pH54

AT A A vebd ZE AYTAAY 24 pr79°ﬂX1 W

# a4t thid 49 4~ EHE B2 84
elA " pHs 1A 2 4o E?ﬂ e e AL £
9] AFW 8o phosphatase = AL ol A &

¥
48}l acid phosphatase g} A& ¢ n} &)
£
o
=

A
-

A& | A progesterone =+ estradiol-175 &
z
hai

& deplz Qe

4o %

=] 2

A gl B pas AR 19704

o mrl estradiol-178 & X & & 4 Karmakar ¢} Spector®?®7} estrogen 2 28t =T

o) q

M)
ol A (4. 639, 4.2690M) v &v
AE 24 AP FZY

— 122 —

2 Bl A& outer muscle layer ¢l 4] ATPase #bgo] AHA ==l
Fe & Aol o 2% Axst —FSE dAelsh. =T Martin 3}



e o] B2 AL dHE wA 2o, 10
7814 O'shea 2} Murdoch? 7} x}-Z W placenta & 4 52
nutrition source ¢l glycogen 3 F4£8 a-gluco
S F4de] FrHAvtE 2aust
Finn 7 Martin(19731—’?)25>0] ovarian steroids 7} =}
o A ALge] G ol
& Bl sterold%

£ A=
phosphatase ¢ A

sidase = estrogen ¢
Aty rug ZAE) ¥w
AFe Al AYAL 4T
# energy wAte] .23t o
FA8E Aoz 425
@ K+-dependent phosphatase: K+-free ul-2-<f
A4 e A Qs B4 ez K-
depenident phosphatase &) A& el ¢l ol
pH 5:1) 2+Fel 4 independent(-0, 474nM, 7. 28%) &
Vel £ ES A wre Ay Fe AL dependent
F VeI Ags T4 g S8 T 6-10% 3
5% AAST sled 49T f9% AolE gk

TN A 4~12%7 = o]

-2
—
olgA How
o]

r.

pH 7: dependent 7} 2E 4
W o8 Aol ehlsh

pHY : pH59] Zsboht Gtz 2Tl A= depen-
dent(0. 069nM, 4.68%)% EMSIE FEE A=Y
< 4¥ ‘5’_‘01]/{1# independent(0.5~4.5% )% Ve 2

ﬂc[;

dh. G4 AFTpY H94L gt

o] & & 7&3}% K*-dependent phosphatase & =] ]
upet pHol wel, = F2] def 2 240] 2A
E AL E 5 gled = o] 540 AAdE dEE
d g4 Ws e A 2w o] Azt Ede] TAF
1= 3 Azl —xRd.

(8) Mg++-dependent : o] 549 A 94 AZ
a8 G4 f‘rm A5k

pH 5 : gl 2T 4] 3.028nM(46.53% )% ey &
Ael EZE J 2 gho] =el A7 42,36,35% 2 &5t

o] RELY A $A4T AINE meFw g

JaTa
=. ® 9 Mgtt-dependent 7} A}x & Fo] 36~
EE A gl A HSsdd A vt

s Adass 45 A32e] o] Tagve A&

pH 7 : i 2Tl A 43.93%
progesterone 3

bl ebol AL, 494
estrogen & X eyt AH Tl A 51,

26% 2 F7bstxw gleb. a3y Al
3} estrogen & XElwle APFAAL
(36.56 %)% bl glel Neutral Mg*+-dependent
ol phosphatase &= EZof 95 z o] Fu A &
At ¢ 4 A

pH 9: sl =Tl A 26.58% %
o) A2k wAlR = A 1,49 90
ogeng Al hg AP TAAE 37.9%F A2 g

o] progesterone

independent

vl | &4 e] pHY

progesterone 3 estr-

¢] o] A8 Feol J=(PEPE) Mg**-dependent phosp-
hatase = pH 7—9 Bl A = #4e] A A&
& 4 sl

(4) Cystein ol o3 RIS

pH5: A4 el el 2 44 4ol 8480
~88%)H A BE AHFAA 12~20%ub-& lERH
2L HEue Ag A E AET 2F 2 94
ALE3 F94L 9k

pH 7: Fig. 2] A A 8hA BASE Atk 2o 4
A4, ¢7rElA b3 del A cysteine] oA &g
Bl e AsE ubd 2 #FAe] Fobse]l 177~210%7
A VEpd o gleh

pH §: ¢zte] gl AZ 44 ey
Al #H Aol A
el = glvt

o] 9} zZ-& cysteino] &g Z-E B alkali phos-
phatase 8] o A

phataseE tj

E

XN
=
Ao asw e

gl

A Bl o
35l e] (15~39%) 61~85%% 4L 1}

A®glz g o] cystein & acid phos-
AAGA AALAT glow
phosphatase = 238 7 ZAL E447E AL I
% 5 godrh oA cysteine] 43 oA 044} o
A acid o] 4] #HAE AL AELE TAAA a
phatase 7} 4~5u 71 A vebite A e zs& 4
2 2 acid phosphatase 7} gt} l,:_ As

neutral

olatzt 2L B AYY AMETL B A % % teroid
Rolelx pHd we} = spec1f1c engymed] w3 %=
gko] F w2 A ez glek. 19784 Murdoch
9t O’Shea 7} -2 EEojzlx reproductive tracte]
wel e F49 Bl nlA e haA et
oz o AUt A
J&9) AT A
Abel g o},

o, [“H'

&4 3ol

Aagk oA 849 J4£E Al Astxm ovarian ster-

oid hormons = A 2|5t % phosphatased] A& =

— 123 —



ot
AE T A A EAS FA
fe]

#Z&= 29 = (pHy, P group-& ¢ o).
2. acid phosphatase ¢ neutral, alkali phosphatase

3., AF4& F Mg+t-dependent phosphatase 7} 7} =2+
o
=

A g3 9ok

5. Progesterone, estradiol-178& A 14 X3
+ A TP AL T4 45dd4 dAdA ok
F4g bl vk
D Azs FAo] A wakoh
) Kt*-dependent phosphatase &= A% 4% A=Y
=},
(3) Mg**t-dependent phosphatase = independent
£ iz g
(4) Cystein o] &3] phosphatase activity &= &3
CERES
ol4te] A EE wFe] E o phosphatase =
ol 93, pHel 4 =2 F4o] wh2Al v
+

—References—

1) Meglioli G.: Oestrogenic sensitivity of rat ut-
erine secretion. J. Reprod. Fert., 46 ; 396—399,
1976.

2) Tachi, G., S. Tachi, and H.R. Linder: Modi-
fication by progesterone of oestradiolinduced
cell proliferation, RNA synthesis, and oestra-
diol distrigution in the rat uterus. J. Reprod.
Fert., 31 ; 59—76, 1972.

3) Finn, C.A. and J.R. Hinchiffe: Histological
and histrochemical analysis of the formation
of implantation in the mouse uterus. J. Reprod.
Fert., 9:301—309, 1965.

4) Nisson, O.: Corelation of Structure of function
of luminal cell surface in the uterine epithelium
of mouse and man. Z. Zellfosch. Mikrosk. Anat.,
56 ; 803—808, 1962.

5) Smith, D.M. and J.D. Biggers: The estrogen

—1

~

requirement for implantation and the effect
of its does on the implantation(and the effect
of its does on the implantion) response in the
mouse. J. Endocrin., 41 ; 17—29, 1968.

Aldeen, K.A.M.: The influence of oestrogen:
and progesterone on the distribution of alkaline
phosphatase in the mouse uterine endometrium..
J. Endocrin., 46 ; 406, 1970.

David, A., B.G. Brachett, G.R. Gascia and L.
Mastroianni, Jr: Composition of rabbit oviduct
fluid in ligated segments of the fallopian tube.
J. Reprod. Fert., 19 ;-285—293, 1969.

Iritan, A., Nishikawa, Y., W.R. Gomes and
N.L. Van Demark: Secretion rate and Chemicak
composition of oviduct and uterine fluids im
rabbits. J. Anim. Sci., 33 ; 829—838, 1971.
Lutwak-Mann, C.: The rabbit blastocyst and
its environment physiology and biochemical
aspects; In the Biology of the Blastocyst. Ed.
R.J. Blandaw, Univ. of Chicago press, Chicago
and London, pp. 243—260, 1971.

Gidley-Baird A.A.: Plasma progesterone, FSH
and LH levels associated with implantation in
the mouse. Aust. J. Biol. Sci., 30; 289—296 19
77.

Noyes, R.W., Hertig, A.T. and Rock, J.: Dat-
ing the endometrial biopsy. Fert. Steril., I ;
3—25, 1950.

Cavazos, F. and Lucas, F.V.: Giant lysosomes
and their associated structure in the normal
human endometrium. Aner. J. Obst. Gynec.,
106 5 434—446, 1970.

Long, J.A. and Evans, H.M.: The oestrus cycle
in the rat and its associated phenomena. Mem.
Univ. Calif., 6; 1—146, 1922.

Ham, Y.A., Kim, S.R., Hong, Y.S. and Sung,
N.E.: Effect of estrous cycle and perimplanta-
tion on hepatic microsomal cytochrome p-450
levels in mice. The Ewha Medical Journal, 2 ;
201—204, 1979.

Ham, Y.A., Kim, S.R., Hong, Y.S. and Sung,
N.E.: Hepatic microsomal cytochrome p-450
levels during preimplantation in rats. The
Ewha Medical Journal, 3; 63—67, 1980.

16) Hall, K.: Uterine mitosis, alkaline phosphatase



170

18)

19)

200

21

and adenosine triphosphatase during developm-
ent and regression of deciduomata in pseudop-
regnant mice. J. Endocrinol., 44 ; 91—100, 19
69. Elek, London. ; 61—97, 1973.

Lawn, A.M.: The uitrastructure of the endom-
etrium during the sexual cycle. In Adv. Reprod.
Physiol., 6. Ed. M.W.H. Bishop. Elek, London.
3 61—97, 1973.

Kim, M.K., Kim, S.R. and Cho, W.K.: Changes
in phosphatase activity of the mouse uterus
during the estrous cycle. (in press)

Ernst, S.A.: Transport adenosine triphosphat-
ase cytochemistry, I. Biochemical characteriz-
ation of a cytochemical medium for ultrastru-
ctural localization of ouabain-sensitive, postas-
sium phosphatase activity in avian salt gland.
J. Histochem., 20; 13—22, 1972a.

Ernst, S.A.: Transport adenceine triphosphat-
ase cytochemistry, II Cytochemical localizat-
ion of ouabain-sensitive, potassium dependent-
phosphatase activity of the avain salt gland.
J. Histochem., 20; 23-—38, 1972 b.

Lowry, O.H., N.J. Rosebrouch, L.A. Farr and

R.J. Randall.: Protein measurement with the

22)

23)

24)

25)

26)

27

Folin-phenol reagent. J. Biol. Chem., 193 ; 265
—275, 1951.

Guth, L. and Albers, R.W.: Histochemical de-
monstration of (Na*—K?*) actived adenosine
triphosphate. J. Histochem. Cytochem., 22 ; 32
0—326, 1974.

Karmaker, P.K. and R.G. Spector: The effect
of oestradiol-1753 on uterine adenosine triphos-
phate in the rat. Experientia, 26; 1336—1338,
1970.

Finn, C.A. and L. Martin: The control of
implantation. J. Reprod. Fert., 39; 195—206,
1974.

O’Shea, T. and B.E. Murdoch: a-Glucosidase
activity in the repreductive tract of the ewe.
Aust. J. Biol. Sci., 31; 363—371, 1978.

Finn, C.A. and L. Martin: Endocrine control
of gland proliferation in the mouse uterus.
Biol. Reprod., 8 ; 585—588, 1973.

Murdoch, B.E. and T. O’Shea: Activity of
enzymes in the mucosal tissues and ringsings
of the reproductive tract of the naturally cyc-
lic ewe. Aust. J. Biol. Sci., 31 ; 345—354, 1978.

— 125 —



