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Localization and Activity of Alkaline Phosphatase and Adenosine
Triphosphatase of Ovarian Follicles in Pig

Moon Kyoo Kim, Myung Chan Gye, Hyun Soo Yoon and Jong Heup Kim

Department of Biology, College of Nutural Sciences, Hanvang University, Seoul 133791, Korea

= Abstract=

In order to study the growth and maturation of ovarian follicle, the localization and activity of
alkaline phosphatase(ALPase) and adenosine triphosphatase(ATPase) of the granulosa cells and
theca layer were examined according to the follicle size, the follicle state and the ovarian cyclic
phase in pig. Theca interna of the small follicles was more heavyly localized with reaction product
by the activites of ALPase and ATPase than that of the large follicles. It is assumed that, as the
follicles proceed to growth and maturation, antrum formation is the result of the follicular fluid ac-
cumulation by means of active transport by the activities of ALPase and ATPase in theca interna.
The activities of ALPase and ATPase in atretic follicles were higher than those of normal follicles.
These results imply that the mechanisms of follicle maturation and atresia are different according

to the phase of ovarian cycle.
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(Kim et al., 1987).

> Ao Wl ste) & K, Na®o] &9
YeEh 2 9} oW (Edward, 1974), ¥ ¥4
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VX7 dad o s 9% 2 E adenosin tri-
phosphatase( ATPase) 7} #&3ti &S XA}
A th(Kim & Kim, 1983). Ao BS54
o] &3} alkaline phosphatase( ALPase) (Bo-
wers & McComb, 1975 ; Tokumitsu & Fish-
man, 1983) 3= o] Atuld 8t W ubo] 73k &4
S JEldtrn B 1389t (Guraya, 1985). 18
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8ume] FAZ Ze 4R ML hematoxylin-
eosin®. & GAEla] Kim%(1986)9] 32wy o)
upet A 4TS st Ad¥o) ol &
stk v A HH L GomoriE(1941) 2] w1y
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G ALPase?] AR E dolwr 93 v
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MgCl,, 18]3 2% Co(NOs). & Ap&-3te] 37C
oA 308 wreAFHT. ATPases) 459
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Astoll A ddF 9 p-NP(Sigma)&H4& EF
ato} 23331 ¢ A (spectrophotometor, Shimadzu,
UV-150-02) & Ab&3to] 94 410nmo) A &%

e

Table 1. Alkaline phosphate activity of granulosa cells according to the follicle size and the follicle

state in the porcine ovary

Follicle size(diameter)

Phase of Follicle -
ovarian cycle state Smali Medium Large
(3.5mm<) (4-6mm) (7Tmm>)
. Normal 13.96 +2.90 11.36+0.35 10.33+0.65
Follicular Atretic 11.50+2.80 11.28 +0.86 10.58 +1.59
Luteal Normal ©16.24+1.15 11.12+1.49 -
Atretic " 8.28+0.53 ©@12.39+0.86 -

Mean +SE{z# mole p-NP/mg protein/min.), n=5
Significancy of follicle size: ©; p<0.05, ©2;p<0.01
state: " ; p<0.05, o p<0.01

Table 2. Alkaline phosphatase activity of theca layer according to the follicle size, the phase of ovarian

cycle and the follicle state in the porcine ovary

Follicle size{(diameter)

p i .
Y (35mm<) (4-6mm) (7Tmm>)
Follicular Normal 14231+ 8.04 @e5(.56 +4.36 ©296.23+4.10
Atretic "84.61+ 7.85 @55.44 +5.90 @®28.96+4.06
Luteal Normal *105.03 +14.71 @%68.08 +3.74 -
Atretic *113.70+ 5.75 @e64.5446.94 —

Mean + SE(x mole p-NP/mg protein/min.), n=5
Significancy of follicle size: @ ; p<0.05, ®®;p<0.01
cyclic phase: * ; p<0.05, **; p<0.01
state . *; p<0.05, ;p<0.01
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""" 2t 244 @9 4L Lowry(19
51) =9} W o e} bovine serum albumin(BSA,
Sigma) & ZFGM AL 4ol ¥ 540nmel 4
FEE 2Yse] FHAT. 2D G4 3
A% (# mole o-NP/mg protein/min.)ol| o3&k
oA HAL Student’s ttest? dg o p<O.
058 foAel dota #AA s

Ho et ol

aLrsg

Yl F A Ee A 9
FEHRT AGEA 7 e &
BHoU W9 vlerst i (Plate 1-1,2, 3
4 :Plate 1-3,4). Gz Aeo] ujz}r] Zole
Bolzl %o}t AlPasex #H4d W XolA
kgt BAEE HH o} (Plate -2, 4) ATPase
= Ael &0l EtA estti(Plate -1, 2).
G Fo e daxe ar] @ dxe A
o} #ARe] AlPases] 4=+ oS 723 &
e 293 (Plate 1-1,2,3,4), ATPase: A4

T HAry FEIAME dyxurE ost
24e ngon, adIdgir HAFM
FPAE} H RN BFH4S B H(Plate
I-1,2 3,4).

FA 7o) B, dE AP EA M '
4 H = e ALPasets WUdEZ BT AdEoA
SF At ot AR v ekstdcH(Plate T -1,

2,3,4). ATPasexw AA FdEAME gul sl
UEtso v st e 2 et BEEH
G (Plate I-5, 7). Ha TN o3 8y
S eERIYT H4 AdEdAe
FrEol dE 4y 4%‘”*1131_031 A 7
A} (Plate T-6, 8). ¢
Zg kst A e g4 (Plate 1 -5,
6,7, 8). ALPasex Y49 F7] 2 dxeo A
g, 28lx % FE A7 ZT#3FY g ATP-
asex WE7|ohe 2 AV B G Aot
FostA 25 9e #44¢ el oh(Plate
1-5,6,7,8).

2. gagdx

Table 3. Adenqsine triphosphatase activity of the granulosa cells according to the follicle size, the
phase of ovarian cycle and the follicle state in the porcine ovary

Follicle size(diameter)

Phase of Follicle :
ovarian cycle state Small Medium Large
(3.5mm<) (4-6mm) (7mm >)
. Normal 16.114+2.09 ®10.85+0.74 ®eg.31+0.54
Follicular Atretic 13.90+0.85 899 234 (.55 210.07 +0.84
Normal 16.96+1.23 8. **3 86 +0.17 -
Luteal Atretic *17.26+1.75 8.°9 39+ 1.65 -

Mean +SE(¢ mole p-NP/mg protein/min), n=5

Significancy of follicle size; © : p<{0.05, ®@: < 0.01

* 1 p<0.05, **
T ip<0.05, ¢

cyelic phase;
state ,

1p<0.01
1 p<0.01

Table 4. Adenosine triphosphatase activity of theca layer according to the follicle size, the phase of
ovarian cycle and the follicle state in the porcine ovary

Follicle size(diameter)

Phase of Follicle

ovarian cycle state Small Medium Large
(3.5mm <) (4-6mm) (7mm>)
Follicul Normal 15.28 +0.51 ©@7.404+0.78 ©@4.16+0.39
otieutar Atretic *10.92+0.93 ©®6,10+0.46 ®354+0.18
Luteal Normal *%10.53+1.34 8.1140.42 -
Atretic 13.19+1.10 @7.49+0.71 —

Mean = SE(u mole p-NP/mg protein/min), n=>5

Significancy of follicle size: @ ; p<{0.05, ®?; p<0.01

cyclic phase:

state : * ; p<0.05, ~

* 1 p<0.05 *¥; p<0.01
; p<<0.01
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% (s mole p-NP/mg protein/min.) & =33l
e Zhzb ¥, 02, 3, 43 2tk BEAX
ALPasex ¥ 1olA Rt nle} Zo] ¥
o, &, VI Wdxel FH e Zele H
Aol AMYTRYG o4 o 94 ¢
Pt dE AV Aolm fAGL e
v sEst Az whel gAse AEgg ey
G} A 7)o At XA AT F4 6.
24) & dW A (8.28) vl 2ul B H A thH(p<0.01).

GEurzol AlPaser: ¥ 204 KB biel ¢
o] wx7lofr] &I AR wet foletAl(p
<0.01) Zastdoh #Adel o, HdEes

A Egoy f9skA &3 LAdEAHE #
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o= whol] 9l AlPase$t ATPase’} #ofdtth
3 ¢l A ¢k (Bowers & McComb, 1975, To-

kumitsu & Fishman, 1983). ¥ Z 7|l A F2
FuhfEo] AR ) 73 ALPase, 9§ ATP
ase’} EAEGEd FE Alsd olig4 LY
AdAol A&S dAFE Hoan Favt ¥
Axlo] YEy Ad "oe dEAEY BEHE

Z olgo] FHoRRE EHo] FEIFFE
S ¥ os B (Edward, 1974 ; Anderson et al.,
1976) 9} ¥8dtes Ao FHEY

B
o

v EolA dEuEe] ATPase BHE
W el A kst Ee] 4%
of Ao YPLHE Kim(1983)e] n
Ao YEI} 4%5E AAT 9
Y4EwEA Gonyy 2he
| dolvtha ARHY EF BE
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> EFET
AR &
3+ ALPase
= ALPaseﬂ 2HRolx®
Fodete] estrogene] EH|E FHx ot
(Grob 1969 ; Kruip & Brand, 1975)% 2119 93
AAjel 9dee A& £ gom w3 %XXEHA}
of AHA Lo AR o] A2t 2Eslal
e ¢ F Uk
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5‘:]0]
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Adxer Addxel AHAls
Bao] AR Ay e & Aojrt
fleng #Hygo FAR o g FE oy
HAdze dxoZol 43 @48 Uy
o AAdEa o] d3d =

24 gchE B 1(Kim et al, 1986)¢]
of, o] F9lo] FATAL HAY
7ro g 9 o%&} = 2 5k #A 7}
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S FHY
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GEo] Ao uk FEEHe AXNs How
A5 ¥
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AHFFEe FPAzdA Zstts B (Ryan,

1980 ; Guraya, 1985)7} gi%lou E A& A
2o FHMNE P FAFqAE 52 BYEES

BHAT ol dxe AeHrt gokse Fo &
ol wWjol Mz Aeld AxE Holx @t
AR E Y, daukEo) e W] 9 =551
Aot Fo)| nste] WHALAGTAAMN B FHT
& HYod, gz A ATPasest ALPase2]
A7t e B il(Adams et al, 1966, Weir
& Rowlands, 1977)= wiol F7)e Udxe 3
71e] #atolE =F3A o m g A uE i}
g #lojrt
P-| s
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EXPLANATION OF PLATES

Plate I. Microphotographs of alkaline phosphatase localization in the porcine ovarian fol-
les. A antrum, without staining( X 320).

An alkaline phosphatase localization in a normal medium follicle at the follicular phase,
showing very strong activity on theca interna.

2. An alkaline phosphatase localization in an atretic medium follicle at the follicular phase,

showing strong activity on granulosa cells and theca interna.
. An alkaline phosphatase localization in a normal small follicle at the follicular phase,
showing on theca intetna.

4. An alkaline phosphatase localization in an atretic small follicle at the follicular phase,

showing strong activity on theca interna.

5. An alkaline phosphatase localization in a normal medium follicle at the luieal phase,

showing strong activity on theca interna.

6. An alkaline phosphatase localization in an atretic medium follicle at the luteal phase,

showing strong activity on theca interna.

. An alkaline phosphatase localization in a normal small follicle at the luteal phase, show-
ing strong activity on theca interna.

8. An alkaline phosphatase localization in an atretic small follicle at the luteal phase, show-

ing strong activity on theca interna.
Plate II. Microphotographs of adenosine triphosphatase localization the porcine ovarian

follicles. A : antrum, without staining( X 320).

1.

An adenosine triphosphatase localization in a normal medium follicle at the follicular

phase, showing moderate activity on granulosa cells and theca layer.

. An adenosine triphosphatase localization in an atretic medium follicle at the follicular
phase, showing weak activity on granulosa cells and moderate activity on theca interna.

. An adenosine triphosphatase localization in a normal small follicle at the follicular

phase, showing slightly weak activity on granulosa cells and moderate activity on

membrana granulosa.

An adenosine triphosphatase localization in an atretic small follicle at the follicular

phase, showing weak activity on granulosa cells and theca layer.

. An adenosine triphosphatase localization in a normal medium follicle at the luteal phase,
showing slightly weak activity on graulosa cells and theca interna.

. An adenosine triphosphatase localization in an atretic medium follicle at the luteal
phase, showing moderate activity on granulosa cells and theca layer.

. An adenosine triphosphatase localization in a normal small follicle at the luteal phase,

showing strong activity on granulosa cells and theca layer.

An adenosine triphosphatase localization in an atretic small follicle at the luteal phase,

showing strong activity on granulosa cells and weak activity on theca interna.
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