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Influences of Testosterone and Estrogen on the Contractile
Sensitivity to Oxytocics, the Cholinesterase activity and
Electrolytes of the Uterine Muscle of Rabbits.

Hee Soo Koo, Wha Soon Kong, Seon Yeung Kim, Hyun Sub Song and Jeung Ja Lee

Department of Pharmacology, Woo Sok University Medical College Seoul, Korea

(Directed by Professor Man Ryun Shin, M.D.)

It is well known that the uterine contractility is affected by sexual hormone.

In this experiment, the authors attempted to study the influences of testosterone and estrogen on
the uterine contractility to oxytocics. The contractile sensitivity of the excised uterine muscle of
non-castrated and castrated rabbits with testosterone and estrogen 24 hours before experiment is
observed respectively. And the cholinesterase activity and electrolytes (Na, K, Ca and Mg) in the
uterine muscle are measured in order to study the relationship with contractile sensitivity and those
changes. The results obtained were summarized as follows:

1. The contractile effect of spareng on the excised uterine muscle of non-castrated rabbits
pretreated with estrogen was markedly increased in small dose, but that of rabbits pretreated with
testosterone was significantly increased in large dose, comparing with that of the control group.
In castrated rabbits, the contractile sensitivity of the uterine muscle to spareng was significantly
increased by pretreatment with estrogen in large dose but it was markedly decreased by pretreatment
with testosterone in small dose.

2. The contractile effect of quinine on the excised uterine muscle of non-castrated rabbits.
pretreated with estrogen was significantly decreased but that of castrated rabbits pretreated with
both estrogen and testosterone were markedly increased comparing with that of the control group.

3. The cholinesterase activity in the uterine muscle of non-castrated rabbits was significantly
increased by pretreatment with small dose of estrogen or large dose of testosterone, but that of
castrated rabbits was markedly decreased by pretreatment with large dose of estrogen.

4. Na and K contents in the uterine muscle of non-castrated rabbits were markedly increased by
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pretreatment with both estrogen and testosterone, but that of castrated rabbits was significantly

increased by pretreatment with small dose of estrogen.

5. Ca content in uterine muscle of non-castrated rabbits was significantly decreased by pretreatment

with both large dose of estrogen and testosterone but increased by prétreatment of testosterone.

In castrated rabbits, Ca content was significantly decreased by pretreatment with both estrogen

and testosterone.

6. Mg content in the aterine muscle of non-castrated rabbits was markedly increased by pretreat-

ment with estrogen and small dose of testosterone, but that of castrated rabbits was significantly

decreased by pretreatment with both large dose of estrogen and testosterone.
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I. WEHH ® F&k

EREWEs —EHARE4 108 L AR B8R
2.0kg MM BT JEMURIEMRES ASAL E
FEHCEESBIO BB ESdgs
£ BEdlel estrogen 2,0001U./kg 2 10,000LU./kg 2
£ 16 FiE&E B testosterone 5 mg/kg U 25 mg/
kg 2 &% 1E WRET o= Mol KRt

EBFREE HEFIE 10 Ak BEGE=S R0}
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BHEERE TEHY —EWr 105 Betx EEK
4.0ml-& jpste] universal homogenizer 2 10 7] {Eif
“Fell homogenize 4% 3000r.p.m. 15453 &LIRA
A I EWWE Hesterin 8] K@ikl fksle MIEst
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ol BEAA 3,000r.p.m. 10 5 BOWE A8 E
BKS B3l Ca ¥ Mg & eriochrome blue 'S, E&
HBREBoE 31 Kovacs!® oz HiEstgds Na ¥
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Ke LERS RESE FEkE 2001 HEstd
Coleman model 21 flame photometer & HIES A}
A el A ¥hEe
Testosterone propionate (=—#l%%) estradiol benzo-
ate (=—8138), quinine hydrochloride (GF7t2 %) spa-
reng (sparteine =—%1gE)&o] ).

N 5% m &
A; RE EHTTEIE0 HoRR

1 EEH

@ Spareng 9] #HE

Estradiol 2000 1.U./kg % estradiol 10,0001U./kg = &
£ 1 B ABES KEMETEA 8l sparengl0—®
o BEE HEmshd TEAESY EESS HnsEe
165.04:12. 5, 140.045. 0% 24 spareng BB I%EEE (&
FIREERE)S 125.5411.3% Mt 31.4% 9
11. 5% 8B n3t4) 0 estradiol 2000 1.U. /kg & RiEEEE:
L HiitERe B BEHS Y I testosterone 5 mg/kg
4 testosterone 25 mg/kg B £ 1 HiE FEES ¥
8 FElkfERESS Hinde 145.0+12.5, 19.0+%
23. 7% %A HEBF Hild 156.5% % 55.3% 8mst
9 o testosterone 256 mg/kg & WiEESr RS HiEie
Moz FEHT BNE Xgeh(Table 1, Fig. 1.

@ Quinine & %pFE

Estradiol 20001.U./kg 2 estradiol 10, 0001.U. /kg &
% 1 BiE AEET FE W TEd #Hslel quinine
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10°%4] BEE Hmsbd FEikme BERY B
21.040.5, 60.0+10.0% 24 quinine BEFEEEEES]
65. 0110, 5%l kst 67.6% 2 7.6% Wstd .o
estradiol 2000 LU./kg & RIEEET - HMilBHez
HEHI YT testosterone 5mg/kg I testosterone
25mg/kg = &% 1 B MEET By FEKERE
e AR 85.547.2%, 83.3%6.2% 24 HER
o et 31.5% 2 28.1% #inetaloen HiEHERal
HEES §9 9 (Table 1, Fig. 2).

2.k B ®

@ Spareng 9] R

85l SE R estradiol 2000 LU. /kg ¥ estradiol
10,000 L.U./kg 2 &4 1 i JRE T KEHE TEd
#5le] spareng 10759] BES st FEMES K
[BEe] #mze 120.548.2, 350. 0127, 5% 24 HE
T2 105. 0417, 5%l thahed 14.7% B 233.3% Hhn
319 2= estradiol 10,000 1.U./kg 2 FigE T B #iat
Biieoe ‘ﬁ?%:%%}-?jl testosterone 5 mg/kg o testos-
terone 25 mg/kg & &4 1 B MREDEY TEIkE
RIEEY WS 84 0170, 98 045 9%=24 HIR
el Hete 20.0% 2 6.6% WO G o FETEM
Ql HEHEL §9ek(Table 1, Fig. 1D.

@ Quinine ¢ %HE

B3} FKEH estradiol 2,000 1.U. /kg ¥ estradiol
10,000 LU./kg 2 %% 1 B REES REML Tl
#8le] quinine 1075¢] BES Hmstd FEREY &

‘Table 1. Contractile effects of spareng and quinine on the excised uterus of rabbits pretreated with estrogen

and testosterone for 1 day.

Animal group* Non-castrated \l Castrated’
Sparengl0~5 treated | QuininelQ~® treated ! Spareng 107% treated 1 Quinine 107° treated
Increase of| Increase |Increase of| Increase |Increase of| Increase |Increase of| Increase
contractile contractile contractile contractile
Pretreatment B oo |TEE e "B w T w
0 125. 54 65. 0+ 105. 0= 53. 8+
11. 3 10.5 17.5 11.3
Estrogen 2000LU./kg | 195" p 3L o100 p 000120508 s 147075462 5 958
Burogn ot s | 00 g @05 _nd S00r , md moen rm
Testosterone 5mg/kg | 120.0% 155 85.5+7.2 3L 840£7.0 20,0 81.0+9.5 p 505
Testosterone 25mg/kg | 290.0%| | 5 833162 281980459  —669L0k68 p £

* Number of animal; 6 rabbits in each group
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Fig. 1. Contractile effects of spareng on the excised

uterus of rabbits pretreated with estrogen

and testosterone for 1 day.

WS B 107.5:46.2, 250.0:£21 0%2A HE
9 53.8+11.3%ell Hstel 99.8% F 364 6% /N
o BT HHEBHNL R HHBHY I testosterone
5mg/kg Y testosterone 25mg/kg 2 £% 1HE 3
BET B FTEKGRERY ®mEe 81 0+9.5,
91.016. 8% 24 HERE) Hste] 50.5%, 69.1% 8
hslged 2% HitEmes HEH S} (Table 1,
Fig. 2).

B. REMHE FEHAS cholinesterase SR

1. IE ¥ &

D Estrogen #igER

Estradiol 2, 000 L U./kg ¥ estradiol 10. 000 LU. kg2
1 BH &% MEEDY FEFH BHTEHR choline-
sterase {EMEEE = 7. 560, 27, 6.10+0. 16 mg/g/hr 24
EXFE FEHAS cholinesterase HEEE 5.710.3
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Fig. 2. Contractile effects of quinine on the excised.
uterus of rabbits pretreated with estrogen and
testosterone for 1 day.

mg/g/hroll 3] 32.6%, 7.0% Binstg o est-
radiol 2,0001.U./kg & FEET B2 Hit@2HCE F
Bl g}

® Testosterone FiREEBRE

Testosterone 5 mg/kg | testosterone 25 mg/kg £ 1.
HHE £4% ¥EED REF] BETFEHAS choline-
sterase {E¥E £ 5.78+0.41, 8. 19:0. 22 mg/g/hr 2A
EEFRTEMA cholinesterase [EHEE 5. 7+0. 3 mg/
g/hrd] H3ld 1.4%, 43.6% ®mstgd .o testoster-
one 25mg/kg 0 2 FMET He HHABWHLE FE
#Zs5l4 oh(Table 2).

2 B B

EBREHY HHEFEMHAY] cholinesterase (EHEEE
< BEstd 7.8+0. 07 mg/g/br BA] EEEC) Hatd
sl g o CRRED.

@ Estrogen FipgEE

EBF R estradiol 2,000 LU. /kg ¥ estradiol 10,000
LU./kg & 1-BH £4& MEET & WEL HHTEH
73] cholinesterase ¥EM:MEE 7.69:£0. 11, 5.48+0. 36
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mg/g/hr ZA EEE HEte] 1.4%, 20.7%, WSt
g o estradiol 10,0001U. /kg B FigES HL Mt
Bho 2 HEHYH(Table 2).

@ Testosterone FifREiT

EBHRE testosterone
25mg/kg B £4% MEBT % WEI HHTFEHRY
cholinesterase 1EM:FEFE= 8.86:0.58, 0.61+0. 26 mg/
g/hr A BEREE) kale 13.5%, 10.3% ®inslgle
W HEERS BEEE §19(Table 2).

testosterone 5 mg/kg o

Table 2. The cholinesterase activity in the uterine

muscle of the rabbit pretreated with estrogen
and testosterone for 1 day

Castrated
M~+S.E.Increase M*S.E.| Increase

= =
Animal group Non-castratrated

Pretreatment mg/g/hr] (%) |mg/g/hd (%)
= 7.8%
Q 5.7%0.3 0. 07

Estrogen 7.56+ 32.6] 7.69% —1.4

2,000 1.U. /kg 0.27 {P<0.001 0.11 :
Estrogen 610+ 7.0 5.48+| —29.7

10,000 LU, /kg 0.16 : 0.36 |P<0.001
Testosterone 5. 784 8. 86+

5 me/kg 0.41 1.4 058 13.5
Testosterone 8.19%4 43.6; 8.61=* 10.3

25 mg/kg 0.22 |P<0.001 0.26 .

*Number of animal; 6 rabbits in each group

C. FEHA SRHE AE
a. Na RE
1 EE#
(@ Estrogen RiEZERF
Estradiol 2,000 1.U./kg ¥ estradiol 10, 000 L U./kg &
1HE &4 WRED FEMY FTEHRY Nagd
29.241.7. 33.8+2 5mEq/kg 24 EHRETHERS
Na & 17.8-:2. 0 mEq/kg o] Hdted 64.0%, 89.8%7t
Emstd . 5 HitEies FERS S (Table 3,
Fig. 3).
@ Testosterone RiEZIER
Testosterone 5mg/kg U testosterone 25 mg/kg &
1 H# £% MEES REF BEFEHAY Na g
£10.54+1.9, 22.8%1 4 mEq/kg 24 EHFR FEM
49 Na & 17. 83-2. 0 mEq/kg ol H3hed 41.0%, -28.0
% W/ g o testosterone 5mg/kg 2 FiEEI B
2 FiEtER e 2 HEZS Y (Table 3, Fig. 3).
2 E8H

=B8] FEHY TFTEHRY Nagd 11.8%+21

mEq/kg 241 IEHEE Wt 33.1% #wAstd #E
Bz FEHIGCCHER. '

@ Estrogen NiEER

F843) FsERl estradiol 2,0001U./kg ¥ estradiol
10,0001 U./kg 2 1 B &% MEET FERS HH
FEHANY Nage 242433, 20.8+4 5mEq/kg 2
A HEEEd sl 105.0%, 76.2% st o
estradiol 2.0001U./kg 2 WIEEI B METEMHLR
BEZHI G (Table 3, Fig. 3.

® Testosterone FIEEERE

£BEF A testosterone 5mg/kg B  testoster-

Table 3. Na content in the uterine muscle of the
rabbit pretreated with estrogen and tes-
tosterone for 1day.

Animal group™

Non-castrated Castrated
M-S.E. Inerease [M=+8.E.| Increase
Pretreatment mEq/kg| (%) |mEq/kg| (%)
17. 8% 11. 8+
0 2.0 2.1
Estrogen 29. 24 64.00 24.2+| 1050
2000 L.U. /kg 1.7 P<0.001 3.3 P<0. 001
Estrogen 33.8% 89.8/ 20.8% 76.2
10,000LU./kg | 2.5 |P<0.001] 4.5 -
Testosterone 10. 54| —41.0| 11.2=+ —51
5 mg/kg 1.9 P<0.020 1.3 -
Testosterone 22, 8% 10.5+)
25 mg/kg 14 2.0 3% 11.0

*Number of animal; 6 rabbits in each group
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Fig. 3. Na contents in the uterine muscle. of rabbits
pretreated with estrogen and testosterone for

1 day.
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one 25mg/kg 2 1 B £4 HMESEI HHUTFEY Na
B2 11241 3mEq/kg B 10,53 0mEq/kg 24 %
R held 5.1% % 11.0% BAsiQod #Hte
199l BHEHL 913lvh(Table 3, Fig. 3).

b. K# &

1 E¥&

O Estrogen RiRER

Estradiol 2,000 LU. /kg ¥ estradiol 10,0001U./kg 2
1 AH £% MRELT FEE) BE FEHRY K&
& 73.2%3.1, 68.0%3. 8mEq/kg 2 A EEFEY F
HHFAY K & 33.1+12 6 mEq/kg ol Hste] 121,19,
105. 4% Bmskgl o= 28 HiEtEHo = AEHNGTDT
(Table 4, Fig. 4).

@ Testosterone FiEERE

Testosterone 5mg/kg W testosterone 25mg/kg B
18E £4 WRES FEHY BETEHRYG KB
£ 53.6+3.6, 73.6+4. 4mEq/kg 24 TERE %
RS KE 33142 6 mEa/kge] 3l 61.9%,
122.3% #mstfo 24 HMit@mer HEHRSA
t}(Table 4, Fig. 4). '

2. BB )

BT KRR 10 0% FEHRY K & mwEst
W 29.0+3. 0mEq/kg 24 EXEl Hitd EF W
SR CAIRRD.

@ Estrogen RiEER

KB FKER estradiol 2,000 L U. /kg & estradiol
10,000LU./kg ¥ 1 B #4& MRET HMHFEY K
£ 65.247.8, 42.3:£7. § mEq/kg A #RE] st
o] 124. 8%, 45. 8% B N5 © ™ estradiol 2,0001.U./kg
€ 1AM MRBEL #e HHBmos HEEsdct
(Table 4, Fig 4). ‘

@ Testosterone FIEER:

KB FHEMo testosterone 5mg/kg 2L testos-
terone 25 mg/kg 2 1 AR &% FEE BHTFEY
K& 27.0£5.0, 30045 4mEq/kg 24 % Eakl
W3t 6.2%,3.4% iﬁﬂﬂﬂﬁiﬁ-"i AT BER
€ §1¢=}(Table 4, Fig. 4).

CCaip &

1L E %8

@ Estrogen HERE )

Estradiol 2, 000 L U./kg ¥ estradiol 10,009 L. U. /kg &
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804 - BZA Est ogen mEEe
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Fig. 4 K content in the uterine muscle of rabbits
pretreated with estrogen and testosterone for

1 day.

Table 4. K content in the uterine muscle of the:
rabbit pretreated with estrogen and testos-
terone for 1day

Animal group* Non-castrated Castrated

M-S E.lIncrease IM+S.E.| Increase

* Pretreatment mEq/kgl (%) mEa/kgl (%)

0 33.1+ 29, 0%
2.6 . 1380

Estrogen 73.274 121,31 65.24| 124.8
2,0001U. /kg 3.1 [P<0.001. 7.8 |P<0.001
Estrogen 68.0+| 105.4| 42 3+ 15. 8.

10,0001 U./kg | 3.8 |P<0.001 7.8 -
Testosterone 53, 6% 61.9 .27.0%| . 6.2

 5mg/kg ‘ 36 [PL0.00Y 5.0 -
Testosterone 78.6| 122.3 30.0%* 34
25 mg/kg 1 4.4 |[P0.001 5.4 -

*Number of animal: 6 rabbits in each group

£ 7.030.4, 1.720. I'mEq/kg 24 EEFRE TEH
A Ca®  6.2+0.8mEq/kg s M3t - estradiol
2,0001U./kg = RREI B2 129% HBMsHY T estra-
diol 10,0001.U./kg & RigEES B-S 72.5% B o
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= estradiol 10,0001 U./kg & W& 2L 2N
o2 BEEY BALE B} (Table 5, Fig. 5).

@ Testosterone FifEER

Testosterone 5mg/kg % testosterone 25 mg/kg -2
1 B &4 WRES KREMS HETEHAY Cage
8.3%0.2, 2.040.2mEq/kg 24 EFRR TEHR
9 Ca® 6.2+0.8mEa/kgel st
5mg/kg & FNEET B 34.5% Ehstdz testos-
terone 25 mg/kg B WEET L 67.7% WL
o, 2 fitBe 2 HE3#e+ o (Table 5, Fig. 5).

2. X8

=B RERY B TEHAY CaB-L 82402
mEq/kg 24 EEFHA el BT Emetg e (ER
7.

@ Estrogen RijZERE

RBTL FaTfol] estradiol 2,0001LU./kg 2 estradiol
10,0001 U./kg & 1 BR] &4 RIEEI % AES il
%F’ET%_WQI CaE-L& 2.540.1, 3.9740. 04 mEq/kg &4]
¥R Hste 57.2% ¥ 52 4% WAE G o 23
Wity o = ¥ A (Table 5, Fig. 5).

@ Testosterone FiEBEAE

ZBAEKES  testosterone 5mg/kg W testosterone
Sme/kg 2 1AM &4 MSET % WET HBT
EHRY CaBe 3.7+0.1, 2 5£0.07 mEq/kg 24
HEErel Hele 54.8% 2 69.5% WY o 2

testosterone

(mEq/kg) [ wmme
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Fig. 5. Ca content in the uterine muscle of rabbits
pretreated with estrogen and testosterone for

1 day.

HEtBiy e = FEgEsl gl (Table 5, Fig. 5)

Table 5. Ca content in the uterine muscle of the
rabbit pretreated with estrogen and testos-
terone for 1 day.

Animal group* Non-castrated Castrated

M=+S.E.[Decrease M+S. E.|Decrease

Pretreatment mEq/kg| (%) mEq/kg! (%)

0 6. 22+0. 8 8.24-0.2

Estrogen . 57.2
2000 L U/kg 7. 040. 4 12.912. 5:20.1 P <0, 001
Estrogen 72.5, 3.9% 52. 4
10000 LU/kg [© 70 1pco 001 0.0 |P<0. 001
Testosterone —34. 5! 54.8
5 mg/kg 83202 p (0 023 70 1p 0. 001
Testosterone 67.70 2.5k 69. 5
25 mg/kg 2. 00.2/p (9. 001]  0.07 | P <0. 001

*Number of animal; 6 rabbits in each group

D. Mg # E

1. E®#®

@ Estrogen RiEER

Estradiol 2, 000LU. /kg & estradiol 10,000 L U./kg =
1AM &% RED FRE] BH TEHRY Mg
2. 36, 822.3, 24.3%+1.2mEq/kg A EEKE TF
#iAel Mg & 17.9:£0. 7 mEq/kg ol [kt 105.5%%
35.7% ®hnstg o 2H HERHoz FEHESY
t}(Table 6, Fig. 6.

@ Testosterone NiRERE

Testosterone 5mg/kg 3 tostosterone 25 mg/kg 2
1 AR &% WRET KRR HH FEHRY Mg
£ 23.340.5. 17.940.1 mEq/kg 24 EFEERT
EHRS Mg 17.920.7 mEq/kg ol Hslel testos-
terone 5 mg/kg FBMBRE-S K% 30.1% HEmst g o
testosterone 25 mg/kg MBEBERL K% 0.1% BY
st9 o™ testosterone 5mg/kg 2 B FiEE B #
Ry 2 FEFQH(Table 6, Fig. 6).

2 28

HBRERY BH FTEHRY MgES MEsd
15. 8:20. 9 mEq/kg 24] IEF R thated &4 HsE
=X A CHCHEBRD.

@ Estrogen RiEIELE

BRI R 2,000LU./kg % estradicl
10,0001 U./kg = 1 B &% ®wEEIT & HET &
W FEHANY Mg £2 16.740.6, 8.230.5mEq/ke

estradiol
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2A #HER Hild —5.6%, 48.1% WA oH
estradiol 10,000 LU./kg 2 MEET #HL HtEHe
B FE#HS¢ o (Table 6, Fig. 6).

@ Testosterone FiREE

EBF R testosterone S5mg/kg I testosterone
25mg/kg 2 1 HE £% REL & MET TEH
78] Mg £¢ 16.3+1.1, 5.5+0.3mEq/kg 24 #§
4ol H.3te testosterone 5mg/kg B FIRENES 3.1
% st Sl I testosterone 25 mg/kg 2 FIEEY HL
65.1% Wi/bstg o testosterone 25 mg/kg 0 B Wi
B B SRS 2 HHHES Y SHTable 6, Fig. 6).
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non-castrated group castrated group
Fig. 6. Mg content in the uterine muscle of rabbits
pretreated with estrogen and testosterone for
1 day. :

Table 6. Mg content in the uterine muscle of the
rabbit pretreated with estrogen and testos-
terone for 1 day.

Animal group Non-castrated Castrated
M=S.E.{ Increase M+S. E.| Increase
Pretreatment mEq/kg| (%) mEa/kg| (%) -
0 17. 9%+ 15. 8+
0.7 0.9

Estrogen 36.8+) 105.5] 16.7% 5.6

2,000 LU. /kg 2.3  |P<0.001 0.6 g
Estrogen 24. 3=+ 35.7 —48.1
10,000LU./kg | 1.2 |[P<0.001/% 2%0-9\p (0 001
" Testosterone 23. 3+ 0. 31 16,3+ 31

5mg/kg 0.5 |P<0.003} 11 -
Testosterone 17. 94+ o 5.5 —65.1
25 mg/kg 0.1 0.3 [P<0.001

*Number of animal: 6rabbits in each group

BE® {37 gonadotropin & FEUIkHES BEH
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g B0 HESL 9 Saldivar §204]
e estrogenié hormone -& in vivo oA = FEHS
78 WEA| 711}, in vitro ol 4l & estradiol & FE5
F9 BRA 2 B #ke) MilEsln slgen
Barnafi 2”& in vitro 6] 4] oxytocin 0 2 el li B
BRF = ko] estradiol o fhaled = o 3L

FERAA L kRS EEFREERL 3
#ale %4 estrogen ] &3} (2,000 LU./kg) AE
(10, 000 L.U./kg), testosterone ¢} DE(5 mg/kg) B X
BEO5mg/kg) 24 BRI 13 Hstalg & o
FEe Mehitkel vlxle FEKMZE (spareng ¥ qui-

ine)$] ZHEE HRBESUT

EE ol 4] estrogen DB OE FEERY £ spareng

1 813 BT =S iiEtke] BBR sl BEs

ERS o ABAAE ETEME YA testosterone

MEERE 29 EiHe] RHE LPEIAE BEFHA

g3 KENEEN BEEs mmidcl. =34

L estrogen RUEZERsol] &= spareng o] B3 RZiko] &

gty ol KBAAE s B ki B

E & 4 Y9 testosterone FFEERr] = RFiko]

RO DRAA EEsde §F EERNA4AE

T E ¥ spareng & FZ{o] estrogen HIEE

o Hi#e testosterone REEMES] ERAR A el ug

2 EZBFAAE 19 KHE estrogen HIR2 KTkl

Eo}3 T testosterone RIMEE Rl BA= .

HHFES] quinineo] 3 BEML EFERAAdE
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estrogen §iIEEE HPE QT testosterone FijEEE
HE e @S Zgoh. BB L estrogen WikE

B2 HES) = 9 testosterone FIEEE Eine |

A1k estrogen Bt FEHEER] Astqch LIE EEE
¢l A estrogen Y testosterone FjiEE 29 spareng %
quinine ol ¥3F FHTFES KTk #H H5V9Y
ot - 2] 4

Acetylcholine -2 TEMHE #EL Bl Az
cholinesterase of] K3t = = cholinesterase i
e Sbe FEEEHY BEL A Aoz BRE
.

Estrogen ¥ testosterone o 2 FiEESGS ol TF
Hire cholinesterase Gt L [EHE 4= estrogen
o]} testosterone ol A} kol N gl =] #3) estr-
ogen /P&, testosterone KR A HEs EmsElgdw &
B A = estrogen 0 8 /D= 9 01} testosterone o
= B gl estrogen KB A= FE WAHI
v}, Estrogen RIEEER & ERREY 28R HE
EHALSS & 4 g 289 FEHRS choline-
sterase IR BBl THEIkMEN HWE TEH
Rzl —y WEe ¥ ¢ g0k ERY EH
BREY 8L Lod ERERIAAE BEY AL
Na, K, Ca ¥ Mgelvh fHlgae EHe —fae
B EERGDY BREY PES Ul $Ee And &
Fol v} TR EMEE HEH Mot @
t}, Barr 2, Leonard® = FEHRY K Bl FHEH
¢} EEh) BIGRT T BlEslgd o Bohr %,% Filo %%
Needham %272 Ca 7} FE iGN A -8 actomyosin 7
L EAHY ATP ase iGM: S B8 REAZNAT 3
93 Bohr®™® & Carl FiEAFY Ikfatk Ead &4
o] ¢l %= relaxing factor & H§HES- HHEl=u)] relaxing
factor = ATP-actomyosin o] k% chemo-mechanical
transduction & Bhil-3F7] =] &3 Ca & relaxing factor
E WEides Mol ks stas. mEd F
B &bl Mgyl ghewd Cadl KB=E WS
& {ETF3ht Nanminga®30o] kale MR-l e
Mz 9 90% = Mg-ATP &, 7%+ Mg-ATP 2} myosin
o] EHIMor HESTR T
- Skou,31:3%39  Schwartz 23439, JTee& & Mgt
ATP ase it RAfhsl AFPIES] LEIL ene-
rgy 9 Beiasl BEfel 98-8 mugslglch

A BBl A& estrogen Y testosterone & £4%& 24
eiaiel AT REH/E FERY EHES #F)
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skl FEHARS Na, K, Ca @ Mg & ##2 W
Eoha BRI HEBEsdd

E#BO] A estrogen 0.2 FIEET FEMAS Na
8o DA KE AT 2ol st testo-
sterone FIE BRI & DR AL BOHI L KEAA
£ aokR gl ggleh. EHEE A& estrogen MK
B ol = 38 1= ¢ 3. testosterone FgERFol & 8L
Ralek

FEHRN KB EHEBA AL estrogen 0]} testos-
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g BB TEER BFEde 2ubA Bl 3l
' A A gk
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