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ABSTRACT

Effects of HapKok(LI-4), SamUmGyo(SP-6) Acupuncture on Uterine
Motility and Cyclooxygenase-2 Manifestation in Rats
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By the activation of ovary hormone, many morphological changes occur in the epithelial
cell lines and muscle cells in rat uterus. These two cells in uterus are important to the
implantation of embryo, maintaining pregnancy and starting parturition. One important change
associated with the morphological change of these two cells in uterus is the change on
prostaglandin(PG) metabolism. Its presence and synthesis in endometrium and myometrium in
uterus affects estrous cycle and the start of embryo implantation in uterus. It also performs
as an important modulator in parturition. So the abnormally weak expression of PG causes
difficulty during labor and over-expression causes pre-term labor.

PG biosynthesis starts from either free or liberated arachidonic acids from membrane
phospholipid by phospholipase. Such arachidonic acids are converted into PG catalyzed by
Cyclooxygenase. Under normal physiological condition, Cyclooxygenase-1(COX-1) having 602
units of amino acids controls the synthesis of PG. It acts as a local hormone regulating
vasomodulation of blood flow, flexible muscle movement, increasing the blood permeability and
contributing the protective role in preserving integrity of the stomach lining and
Cyclooxygenase-2 (COX-2) is induced by the inflammation, pregnancy and increased its
expression until parturition.

Lipid metabolite like PG is located in uterine and expression of COX-2 increased with
pregnancy. Increased expression of COX proteins in epithelial cells and myometrial cells are
told to increase the muscle contractility in uterus but decreased right after the labor in rat. It
is a good sign indicating that COX proteins are deeply related to the start of labor. Currently,
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Several studies report the use of PG and COX-2 inhibitor as medication for controlled
abortion or to prevent pre-term labor but they entail various side-effects. Our study proposed
to suggest use of acupuncture as an another mediator to control abortion or pre-term labor
without causing unnecessary side-effects by those medicines. Two acupuncture sites, LI-4 &
SP-6 were selected due to their known efficacy.

From the immunohistochemical staining of COX-2, normal expression of COX-2 protein in
nonpregnant SD rat’s uterus revealed that COX-2 protein was primarily detected in the
lumina epithelial lining and in the epithelial cell lining contacting the stromal cells. High
resolution optical microscopic scanning revealed distinguishable staining in the myometrial
mucosa. LI-4 acupuncture administered nonpregnant rat’s uterus showed strong expression for
COX-2 in endometrium contacted with lumina epithelial lining of rat uterus and in myometrial
mucosa. Stromal cells showed more staining than untreated nonpregnant rat’s uterus and
stronger staining in stromal cells contacting myometrial layer compared to untreated
nonpregnant rat’s uterus. SP-6 acupuncture administered nonpregnant rat’s uterus showed
weak expression for COX-2 in myometrial layers and stromal cells but no staining was
visible in lumina epithelial and glandular epithelial cells. Few stromal cells and myometrial
mucosa were positively stained for COX-2. Pregnant SD rat’s uterus was also
immunostained for COX-2 expression after 18 days of pregnancy. Unlike to untreated
nonpregnant rat’s uterus, luminal epithelial cells were not positively stained for COX-2 but
stronger staining for COX-2 was revealed in stromal cells. LI-4 acupunctured SD rat's
uterus had very strong expression of COX-2 in luminal epithelial lining. Few stromal cells
showed stronger positive COX~2 staining and myometrial layers also showed more expression
than untreated pregnant rat. SP-6 acupuncture administered pregnant SD rat’s uterus showed
positive expression of COX-2 in epithelial cells of luminal mucosa layer but weaker than that
of LI-4 acupuncture treatment’'s case. However, strong positive staining was revealed in
stromal mucosa and myometrial layers.

Virgin SD rat’s uterus motility index during LI-4 acupuncture was 6652 % (Prob>T =
0.0197) compared to its motility before the acupuncture treatment but the motility index was
slightly elevated up to 7958 % (Prob>T = 0.1175) after the acupuncture. During the SP-6
acupuncture treatment for 30 minutes, uterus motility index was 9052 % (Prob>T = (.1832)
showing lesser decrement but consequently reached similar motility index decreasal to 79.95%
(Prob>T = 0.0215) after the acupuncture treatment as LI-4 showed. LI-4 acupuncture tend to
be a quick treatment to reducing the uterus motility in a virgin rat but eventually both two
acupuncture administration created very similar reduction of uterus motility seeing the index
after the both acupunctures. The uterus movement monitored during the LI-4 acupuncture
administered for 30 minutes, Pregnant SD rat showed decreased motility down to 77.90 %
(Prob> T = 0.0076) compared to uterus motility before the acupuncture and it continuously
decreased down to 71.81 % (Prob>T = 0.0214) after the removal of needle. The statistical
analysis using paired t-test showed significance difference for both two motility indexs at
=0.05. SP-6 acupuncture administered to pregnant SD rat also had similar pattem of
decreasing uterus motility index down to 7470 % (Prob>T = 0.1730) during the initial 30
minutes acupuncture administration and it was continuously lowered to 71.52 % (Prob>T =
0.0155) after the acupuncture. The paired t-test result for SP-6 suggest prompt response of
uterus motility index to the SP-6 acupuncture treatment but consequently reached same level
of inducing the motility reduction as LI-4 at =0.05 level.
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Ao} Aeel vlEte fAFolE 779015122 7
sstgoen, T#HE -43159, Prob> | T #&
000762 ol Wit USE BAFAYG ER
SPFE 71.81£8512 FadAen, T
-33024, Prob> | T | & 002142 #9& W&
7t A5-¢ YeEhHATHTable 1).

WA A178 2%

error.  Acupuncture  and
methods are described
methods.

Abbreviation : AT, Acupuncture treatment.
Before AT, motility of rat uterus before
During AT,
uterus motility during acupuncture treatment.
After AT, rat uterus motility after the
acupuncture treatment.

T Test (Paired), the t-test analysis for
mean of pair data. Std Error, standard error.
T, t distribution. Prob> | T| , P-value

measurement
in materials and

acupuncture treatment. rat

2) A&w A3

A Ao oM AEae] AYF FS =
A Ao Hge FAFAE 7470115922
A3 en, Tae -15888, Prob> | T @&
017302 #elAde AAFHA ¥y =¥ L
Fole 715227902 ZaHIyen, TS
-36054, Prob> | T | &€ 001552 #o& W3t
7t &€ Jdetd Ao (Table 2).

Tabel 2. Uterus motility of pregnant rat by

acupuncture treatment at SP-6 site.

Tabel 1. Uterus motility of pregnant rat by
acupuncture treatment at LI-4 site.
AT Period| During AT | After AT
(Before AT :|(Before AT :
Group / T Tes 100) 100)
LI-4 T7190£512 | 71.88+851
Mean -22.10 -2811
T Test Stderr 512 851
(Paired) T -4.3159 -3.3024
Prob> | T | 0.0076 0.0214

Results are expressed as a meanZstandard

AT Period
Group / T .Tes

During AT
(Before AT
: 100)

After AT
(Before AT :
100)

SP-6

74.70£1592

7152+7.90

Mean
T Test | Stderr
(Paired) T
Prob> 1 T |

-25.30
1592
-1.5888
0.1730

-2848
7.90
-3.6054
0.0155

Results are expressed as a meantstandard

error.

measurement

Acupuncture
methods

are

materials and methods.

Abbreviation

- 191 -

treatment
described

and
in

AT, Acupuncture treatment.



K. A. M. S. Vol. 17, No. 2, 2000

Before AT, Rat uterus motility before
treatment. During AT, Rat
uterus motility during acupuncture treatment.
After AT, Rat uterus motility after the
acupuncture treatment.

T Test (Paired),
mean of pair data. Std Error, standard error.
T, t distribution. Prob> | T} ,

acupuncture

the t-test analysis for

P-value

3) - S ug A

GA Ao glojA g - b wid 2R
AL AAAY Aol vl {3 FAAE
12998t12612 F7lstgew, Tgk& 23785,
Prob> | T | 32 006332 #9442 JALA &
gterl  marginal significance(0.05<P<0.1)3} Al
vebstth E3 23 FodE 9490t4752 o7t
#astgoen, T#S -1.0733, Prob> | T g2
0.33222 FoA4 & JAHA FdH(Table 3).

acupuncture treatment.
T Test (Paired),
mean of pair data. Std Error, standard error.
T, t distribution. Prob> | T| ,

the t-test analysis for

P-value

oelgAl WA Y (385
D= A3

H A4 WAl glojA] g3e] 23 A$ a2
A el HislY FFFNE 665219918
#FiEALow, TS -3.3788, Prob> | T | #&
001972 fo& W3 E BAFJY =3
Fole 7958110812 ZAastgen,
-1.8892, Prob> | T | &2 011752 HoJAe
A=A ¥t Table 4).

Tabel 4. Uterus motility of non-pregnant rat
by acupuncture treatment at LI-4 site.

AT Period | During AT | After AT
(Before AT :|(Before AT :
Tabel 3. Uterus motility of pregnant rat by Group / T Tes 100) 100)
acupuncture treatment at LI-4 & SP-6 sites. LI-4 66521901 | 79581081
AT Period | During AT | After AT Mean -33.48 -20.42
(Before AT :| (Before AT : TT
Group / T Te3 100) 100) est Stderr 991 10.81
LI-4 + SP-6  |12098+1261| 9490+475 (Paired) | T ~33788 ~1.8892
Prob> | T | 0.0197 0.1175
Mean 29.98 -510
T Test Stderr 1261 475 Results are expressed as a mean=standard
error. Acpuncture treatment and
(Paired) T 23185 -1.0733 measurement methods are described in
Prob> I T | 0.0633 03322 materials and methods.
. T i
Results are expressed as a mean*standard Abbreviation A Period, - Acupuncture
treatment. Before AT, Rat uterus motility
€erTor. Acpuncture treatment and bef - Duri AT
. i s ,
measurement methods are described in clore - acupunc ur.e. reatme.:nt unng
) Rat uterus motility during acupuncture
materials and methods. -
. treatment, After AT, Rat uterus motility
Abbreviation : AT, Acupuncture treatment.
. after the acupuncture treatment,
Before AT, Rat uterus motility before . )
] T Test (Paired), the t-test analysis for
acupuncture treatment. During AT, Rat

uterus motility during acupuncture treatment.

After

AT, Rat uterus motility after the

mean of pair data. Std Error, standard error.
T, t distribution. Prob> | T} , P-value
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g4l WAjo] glojAl Ao AHF AL
A Mo Aol Bl FHAFole 9052+6.14
2 7agigen, T#& -15444, Prob> | T |
#e 018328 FAAe AHA FU. EF
WA Fo)= 799516078 TAsIGen, T
-3.3005, Prob> | T | g2 002152 93 A3
£ YehfAcH(Table 5).

Tabel 5. Uterus motility of non-pregnant rat

by acupuncture treatment at SP-6 site.

AT A7 2%

Prob> | T | 32 002462 #2% ®#H3Eg BdF
Ak =3 AAF = 967827512 F4EAL
W, TES 04281, Prob> | T | &2 063642 &
A e QA=A EgHTable 6).

Tabel 6. Uterus motility of non-pregnant rat
by acupuncture treatments at LI-4 &

AT Period During AT | After AT
(Before AT :| (Before AT
Group / T Tes 100) . 100)
SP-6 90.52+6.14 | 79.95+6.07
Mean -948 -20.05
T Test Stderr 6.14 6.07
(Paired) T -1.5444 -3.3006
Prob> | T | 0.1832 0.0215

Results are expressed as a mean T standard

error. Acpuncture

and
described in

treatment

measurement methods are
materials and methods.

Abbreviation : AT, Acupuncture treatment.
Before AT, Rat

acupuncture

uterus motility  before
During AT, Rat
uterus motility during acupuncture treatment.

After AT, Rat uterus motility after the

treatment.

acupuncture treatment.
T Test (Paired),
mean of pair data. Std Error, standard error.
T, t distribution. Prob> | T| , P-value

the t-test analysis for

3) ¥

Agm g A

Bl Aol glold §F - e WE Y
Jd A AWAY el wsd FYFAE
119.18+6.032  Z7tstge™,  TgL 31790,

SP-6 sites.
AT Period During AT After AT
(Before AT : | (Before AT :
Group / T Tes 100) 100)
LI-4 + SP-6 119.18+6.03 | 96.78*=751
T TeSt Mean 1918 "322
Stderr 6.03 751
T 3.1790 -0.4281
(Paired) | props | T 1| 00246 0.6864

Results are expressed as a mean= standard
error. Acpuncture
methods

materials and methods.

and
described in

treatment

measurement are

Abbreviation @ AT. Acupuncture treatment.
Before AT, Rat uterus motility before
acupuncture treatment. During AT, Rat

uterus motility during acupuncture treatment.
After AT, Rat uterus motility after the
acupuncture treatment.

T Test (Paired), the t-test analysis for
mean of pair data. Std Error, standard error.
T, t distribution. Prob> | T| , P-value
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ASAT Z|FAEY AF 250 A g4
ATHIEL a). 2l &) FHHv| Ao ofsd
COX-2 F4d&S Az WPHaAZK 7124
oA 7bE A Jepgesi(2g 1 b), 28
FAME g3 2 4HE BB/ Qe 2 A
FaelA Hoh FE FA4 e BRAFAGa
31 o).

g4l Wale] 3 AAFANA COX-2 o
Fol Hlgal R Fol vzl Solxoz AFY
9 Ao zAD HE ATERENM FE A
$+& HAFAY 2&FoMEe Aoy 2eug
ol A 73 A FANEE HAFATHIY 2
a). AF&%e] AT T ¥gy dRTY
Z1AA X HEY Thh EE COX-2 YAuS
€ BAFPL ¥ ol (Y 2. b), 2%
A NFAFAHNE & FA4NEE EQFY
tH1d 2 o).

A WA g AFTAM COX-2 ©
Wgo] H|gA T vuge o o Fg
FENEE R AFAAL FF AHFA vl o
2 oF8A dM4=EUT COX-201 Wi FAurg
€ AFUEel AT E A BFEHA ¥
Rom AFZFoAM FE JeElwn, AFuze
NAAZAME thh 43 #RHAHIE 3.
a). WA AYAEY AgHe AOAXEL A
o FgWgE Holx fgeon, AFLHuE9
ZNAAFEAN &LFe ZHAATE] ZT S
%€ BAFEJHIY 3. b), AFEZEoME
et oy gelM Hg 2 FAgunds ys
e, ZARSAME S A3 FAuE
BAFAJH(aE 3. o).

H A HA e §FF - AER g AL A7
A AFE WAE AFHXNAE COX-2
oA tg Fdrgol A9 vehtA ggton, 2
ZZFA HIYgA gz T dld B} v os
FAurEE UElUE HoE Hol ANAA Ag
TP FAS EM4ETHE BT Yy 4,
a). AZIFA COX-21 Wigh YAutgo] 7}
A A JEwed, 53 Fon ohgdge
A 74 AsA dEx e 24z i

e FELEE B FAHIY 4. b, o).

42 189A WMo REF AFHe vz
A A¥zAY PHE olF YUY COX-2
of g FAENEE AR oA FME A
YehtA] ot (2E 5 a), AEFLe 71"
AEe} AFg2FoAe HYRR T wistd 7
&A JdERGTH2E 5. b, o).

P4l 18YA WA FE AAFANNE AFH
oo AE AAMZAA we ZE COX-2 F
4 whgol Yebgth2d 6. a). AFHee 713
AXANME 4Lg COX-291 HE ggdure e B
ol 7|AMEE BAHJLH, AutHog o
Aubgol A dixo vse ZstA Jebgck
(2% 6. b). AZTZHANE YA dHzFel B
o & FAHNEE HAFAHIY 6. o).

A 18YA WA g AATAME A
Y A% AuAEAA COX-201 w3t
FEgol deElg oyt FaFo| wste] wmz
oFatAl vebon, olgn Halm e Hgy)
dollMe Bolxoz 33 YAHUEE HAFY
Hg 7. a). AF SHFANNE AF Sohe
BollA 7hE e FPANEE BHoFn gled,
A gEFe] A& R COX-29] iy FAw
€& RAFAHIY 7. b). ,

YA 189A WAl FF g wMFAIT
e ZAZHete] WEZ AoAE o =
< COX-2¢ Wi FAHNEE BAFYHY
8 a) Aoz ATHAZY gHAAEE FF
AR Folt s A FO) vt tha vlekst
A deEtgch(2d 8 b). AF2EFe danig e
GAl dEzZe vgE did ¥ COX-2 %4
HEE BAFAAY F 2 FFoly Aem A
AT HjaHN ir 2w FALE vedd
(19 8. o).
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Figure Legends

Fig. la. Immunohistochemical localization of
COX-2 in
non-pregnant control group rat. COX~-2 protein

sections of  uterus from
is weakly localized to the endometrial epithelial
cells(E) and myometrium(M). X 200.

Fig. 1b. Immunohistochemical localization of
COX-2 in epithelium and endometrium from

nonpregnant rat. X 400.

Fig. lc. Immunohistochemical localization of
COX-2 in myometrium. X 400,

Fig. 2a. Immunohistochemical localization of
COX-2 in sections of LI-4 acupuncture group

from nonpregnant rat. COX-2 protein is more

localized to the epithelium(E) and
myometrium(M) compare to control group.
This protein is localized particulary at

subepithelium and tunica serosa. X 200.

Fig. 2b. Immunohistochemical localization of
COX-2 in epithelium and endometrium from
non-pregnant rat. X 400.

Fig. 2c. Immunohistochemical localization of
COX-2 in myometrium. X 400.

Fig. 3a. Immunohistochemical localization of
COX-2 in sections of SP-6 acupuncture group
from nonpregnant rat. Immunohistochemical
section showed weak expression for COX-2 in
myometrial layers(M) and stromal cells(arrows)
but no staining was visible in epithelium(E)

and uterus gland(UG). x 200.

Fig. 3b. A few stromal cells were positively
stained for COX-2. X 400.

T A) 4174 2%

Fig. 3c. Myometrium was more positively
stained than endometrium for COX-2. % 400.

Figs. 4a-c. Immunohistochemical localization
of COX-2 in sections of LI-4 and SP-6
acupuncture  group

from nonpregnant rat.

Immunohistochemical section was positively
stained for COX-2 in myometrial layers and
stromal cells but no staining was visible in
epithelium and uterus gland(UG). a and b, X

200; ¢, X 400.

Figs. 5a-c. Immunohistochemical localization
of COX-2 in sections from control group rat,
after 18 gegestation.
epithelium(5a) was weakly stained for COX-2
protein  but stained in
endometrium(5b) and myometrium(5c). X 400.

days Luminal

more  positively

Figs. 6a-c. Immunohistochemical localization
of COX-2 in sections from LI-4 acupuncture
group , after 18 days gegestation. Uterine
tissues were very positively stained for COX-2
in  epithelium(6a), endometrium(6b) and

myometrium{(6¢c). X 400.

Figs. 7a-b. Immunohistochemical localization
of COX-2 in sections from SP-6 acupuncture
group, after 18 days gegestation. Mucosal layer
of subepithelium(7a) and myometrium(M) was
more positively stained for COX-2. X 400.

Figs. 8a-c. Immunohistochemical localization
of COX-2 in sections from LI-4 and SP-6
acupuncture group, after 18 days gegestation.
COX-2 protein was positively stained all tissue
of uterus. X 400.

- 195 -



K. A M. S. Vol 17, N




WA 733 A A17E 2%




K. A. M. S. Vol. 17, No. 2, 2000




WEE e A17d 2%




K. A. M. S. Vol. 17, No. 2, 2000




Wa e A A7 23




K. A. M. S. Vol. 17, No. 2, 2000

V. % &

oSt X R EFFoz B E

AZE HELRRY UM TR E48
7% e, 1 shhe Ageln d& st
Zhholdh. aelm elope] @& @I )

o %ok ol B 2 &R U BAE
ATk FYFHLE BT LKooz Fue
TTIEREY Hgoln %l““% KBRS #golmm <4
Wofl = K1 o] 7}7& 38t}
agsted A3 Fde] fmel FEHY Y44
o] Aztx1 A1} eHolE AEY F UE TH
o] ZFolx Ak, wheF A} FYdel gEmel ¥
34 =W AETH 2 EH T Sol EA
A "ok welbA ghestel M ARHEY A
B 59 Y4733 T 2 T S Witk =
FoAFEre] Aoz 7EdR &3y FIHGe
BAE Rt AP tagy Ao,
EolT YAE-7F whato] Hof Milifyel o)
5o lated HA4ERte] Br15% ASE ¥
o} efolrt EwhUlZ2 & Stm HEHMHSE, (EME
B, ¥kt me) HFsE ¥ £99 AFE B
oju} o} WEEA RIti- AHE olE By
3849 g, EHE, BRE ol oldel AAL
£ Eubdele] F3olm, nHAY 24, ERSR
W, EAR, R NEEHEE So) dlel €
oo, MATREN HE REREN HE EE
REY Wk EHREY BE 2 KRIEWBED

A 14

ol Aol oE WA Boez upyo] B £ gl
20—22284849)
olo] f<lel diste, 4= gmi, NA+A

2R TETE RMBETAESEE S0z 2
Fatdn, WO Mg, LEFH BWTET, g
TIERER, FREMhEE Soz FEIYR,
WES VEOE SEFH RERD, 4R
ux MRS, EREE Fo2 Bton k¥
o RMES, FE NBME mE RmE,
EAH S8 RMsA.
olg Fgstel MW R, MM, W
W REAH, fNEETY So2 B 5 e,

F

HoEER o g dlus =W Fojgzye
2 AA7 o V)AH 4de Asd My
RS RaEel ofstm, nF A XAE KUE
Mme o2 EEIRE S MmE S ogda v
JI’_I'S“ —S_‘ _)r: ﬂqlﬁ‘ﬂ.’z&AS).

AR X EE Yubd o2 JHE M 2 8§
£, FEEANAE MR AF2 FmHmEs
B AFE BAREEE @8 52 82
v B EstE ARHEL A&

AZrEAE dAH o2 AE(labor) S 94
FIAY 2L SAAE EHog BEuE A3

gde UAY EHog BUF JF
A EHez AGEN & Vg AFFe F
o AFg2& FEAU EAHoz JiFe A8
A #4Hlabor) & AE EH So AGH
ol FAE AHoT [FEAFI A&
15-methyl-PGFxn 9t 22 PGE AIRA Fof
sa ed™, ol #e PGY RAgozE 7
3’)'74 ZdE, 239 HES vF502 A3 24,
T YA, dalel A dEz g Fol
4&%@3’

7Hg ®

R Hek e
BZ3A4EHE 243
Aoz B '13011
‘OD%H a4y

583%
B.?_ 9jm
=3

3

4
%ﬁﬂ.mﬁt__—@

_&

she

@ o

i

O

+ 4
w@ ¥ o
O

& Uo rlr Ho

>} ofN i dn
o
Mo
ES)
a,t
‘o
El
rir
-z
sl
i)
T o

‘iﬁ 4%510121 23 !
T FHBUABRY | 5}17{9’@1 A1Z52
B A2FFEY FHH EHRPORESHg oz
e, Rtk HaveE, VEME, Biime, B
nz—m SRR, EAGERD Y sted B, (e,
§, WEOE B, L BN, FIERS, MEHIRMEAS
" KﬁHA‘)mlUMian) %_% —7{—5{]“@'@
AenE BAKREAOR EREITE Lok
B £ Vo1, (MR Yo Heo
2 AR ol 3 BE 2o Ay 2

- 202 -



oA grow, EENM, PER F3F, BRI
wakgol 9" Ve i R BIGE, RIFE,
m%% BeRE HmsEt it stol ) HEORH,

< BARS, JRIVE R, BRME NG, JEBEEARF
a¢n Ko, Wl EH, TR, KA, HE

811 13-16484452) = o
’ 5 FAT0

JuB BHY BN T, AL ATA

E-‘t:: %7110—13.19.40,43—45)A] %] [ao] ';T‘“%EOT O] %_1_31
glom, ole] T WEo] HExZ AFE HE
CiEy P2 WinH R ABEER, mz Jh
TR aED, W pess TR, XELAE TR, HT
B ek sk wE (ﬁ“]]\ﬁ?/\ﬁi&l@] &

Vol HRACTYEHMM, sty & -IRIRE A
KTzzHE ) SHRUHRSZ. N
‘%‘%-ﬁm'K?ﬁﬁ BBz, SOk

Haty) TRIEESBRL, BTHAEYE, HinE
ﬁﬁ%.%%iﬁZa.&%ﬁbﬂ%me}ﬂlﬂ
goME T @Weln, ASAE HIW A
goim stgdomn, ol AFol Y& oF ¥F
3 AeRE d%d wisted Zpistdvh (K
KHD Vol ¢ AR, MHRATEAGW, HHEIRER"
(@W@ﬁ)wl“ﬁAMﬁ WETEIME R, MO
RafF(F5 SHes5) 8 8 A Fo] ol& UEhF
o ok EI I EIln FSIE MEH
Qrefe] gL W shE WL B
3 AF= ok

oJal 71zt & ZAE Mol WS FLF AL
urglsh=dl, WK me FYWE FEY
#Eipet=d olma HAHoR A Mmiro
A 79 mE st g9 (EE - A
k@) Vol “BAZE HBRTE ALTMm U
HEmmt e & A o g uvEiFL glen
2, GEEMES Aol T3 wshd ﬁ%ﬂ
RE WS 27ZAA Ha, &g EHa
m&%nﬁzwﬁkm%a%-qﬁﬂmamam
#Q:?%F=*£ﬂ.&N4Qﬂﬂaq.ﬂ%%
B §RS B ASEE WY, #58 ne
Wt e i?_ wetel kel 4L ¢
gchm atct

olol #ZI Aguel N5

g A7e

174 2%

2 Aol B
e ooy A&
vhabml e ok H3te] HHE FAANAFE
Wil 2Hge 2F oRE Y F UgE HeE A}
g250 AFEEF AT cyclooxygenase-
ACOX-2)9 #3#& AHE RS ior B
3yt
Al 18UA WMo A Q& AYd 2
FeEY B4 Aol ot A& E A
3 WMo o] xFEFe] FHAME 08T &
AN AAHET 8% FELE F2ITIE A
T 2% FEAA BLHAG sz AHE 3
T QJAlg WM AME {FHA SFF] HEst
74% FELE FasPL, ARF 2% T
ity Y A Z}%‘—‘?—%— Z.}i%— &
v A% ¢ F UAdeH, 9]
8 AFeEe iy vl ““*1°ﬂ7ﬂ*15 LIbS
%
o]

\m

g ARE JPHUFAAY, FFH FER
Aol @3 WA ANE BZ AFEE] 3
2ol A e B¢ 130% FEoR —r—%‘“
Z7lse A% wel o BAF B% 57

u

o2 oA ashe AHE B AT
E 8 AeR Al A3 £59 93

g AL HA2T Qi AR e go] A
s FEHE £ U Zolnh

PR 9 YA A kEFE Hh
o g, AR MY FE A o
e HEdE HFBOR AT &Fo
Ao AIREM, = & WoRE §
@ zkzhe) Aol Agel e e
T % FaHUE A2 FEL

kg g ARA RAT AT

eEAe FANE Ae BF LR WY A

Aol AFel 715& AHAEA e ZHKY VT
& E sty AFEFol LA Ve Rem
AlgHEe, © g "oegE 5 - ASn 9y

Aol Mt #Fe AEE
AgEE] FE
% ¥3°l RE

$HA717] 95
Aoz FEHET
wete 38 Age Rwoln

- 203 -



K. A. M. S. Vol. 17, No. 2, 2000

AE&nE #EE EEEm, B, ke o,
B Ewmip 28-S dted, &, Adn o
5 AAdAE FF @R LT AL
M, i 8o 2H= (T o2& 59
285 #EsE, TF 4R g AHA =
33, AR 95 AFASE g8 §39 #E
2t go] Lol #m, HE 88 A2RAT=,
mEmERE LS ASAAN AT 2§ £F9
2718 FES AH/E dHo] UL Heg A8
|t

o3t AF H5F APAFAAY Fo| HY
ZA et g E g, ASE s
Az s g3 Aem g A oA Aol g
B Frt

COX-2 2de &3, 4&n &5 AAA Zd
S-S Ho FJAYG FF - As5u Wy
ZAH A JE A Box o3 A ARg e
v FUch

A4 A AHdA COX dwde] Ugde
COX-1 ©] "ad o 7|dEg #3sn JdAN
A Ay e A, e 3y, JiH
e AgoME COX-2 d¥zdol HEEF oM
COX-13t= @8 COX-29 2@& A 43
Mg ot dAo2A g Az E
AFe Ay nAAEY xRS FHY 4
Aol 223 HAY HFE o|Fn oA WiF
o A zA Mo ¢dog BPsiE 2AE A
sled 2 BAIZA AMSE 4 glda dted W
gz 23 ste] v|ALH dgdy g FR 78y
HALE zYse T8 9o HoA ol
T £79 COX dulzde zLE0AHE ZF Ny
Fqck COX d9d d4e B8 it =33
2 daoME COX-19 482 A U=~
e FFEoIYUAT COX-29] HHL 2ufolA
507212l =& GNE MEE BAE 5 A
Ag™®.  Wiliam ¢ COX-1°l4 COX-2
FAAE  AAsIY AHgHoe=z  COX-lolu
COX-28 i FHE o8 % gene disruption(FH
Ax-2I)HE FHAE COX-19 g FAx
7t 9l HAe ¥ 02 oldg AR FUAT

COX-2° tig #ARE 71xA 23 A5 4
72 A HGATET AuF o)Ay HAE
wote] Zatel] Fad QAARA Had @zl
7tg wEUr] 9% d& AFedME COX-19
do] B3t geneo] AAE EQHE do
2 FAME COX-27t gluats d4lg &
AARAR COX-2 #FHAE AASNAE FHole
dalo] o] FAA]A] gk Ao HFHAZT. o
213 COX-29] EdA71E dolnr) 93 4¥
oA Song §7& WHZAEH FAHL o
£33 COX-2%9 #3E minkE dPes =3
dHed 957170 § JAFANAE COX-2
v ZdEHA gtz H gA7id COX-1%te]
endometrial 43 %32, myometrial 43 221} <
A3 AF M (uterine glands)dlA] L&A
g AHE A¥™ oM COX-13 COX-29 @
57, dalrirEed €WEEE CoX-1%
COX-2vt A ES ALGZAHSFYYS o] &8
o  ZiEged EAFVIESY COX-1%
COX-2v &4 A A 247 wo 23Uzt

9] A9 EA(Juminal  epithelial cells in
endometrium)oll A HNPE LFHHE: Ho=E
B3l glandular A3 FF M= COX-17to]

metoestrous A|7]%h& AL BE Aj7le] %3
9 B¥E HAFYu COX-2& A LHAFIE
23 dASA skt oA A AuzE o
Mg COX-2 944 Ade & 4% ZAue us
& FdE B Fo] dXFHY. COX AAE
& djole] AL FEEe Y Fad x-<
A2A COX 99 A#AE FoA3 HY ¥
EE9 ujo} FA4E&E AFFAII=H olF A&
PGAHE FosiM 21 48] MMselizn A+ 2
#g”e Bt WE 2 F29 e A F
1%l2v, Barkai$} Kraicer™ = PGE wjo}el 2
4g 2Hste M $8% Edogn R4Sz
AE A Pgol PG Aty YR EAQ AFolA
9] COX-29 w#o] &3 A&u el 23
olgA A" 4 geA agyn I TEEYY}
AgEETH JBUAE B AHAN B F
Atk

- 204 -



oleig A 8ol & AFTEFFY F7HA
dEHE PG B4 A COX-271 Y
A FE AFAA wigd WM YA
gz ARG Fde 23 §F A4S
i Aol AFgEEA & L FE 8L2A
e £ Ade AL gusa o

2 d7dA #qF, Aen 95 AYA ATE
TE #Fa, COX-2 g B F7HE B
A% FF - 4Sn ug AYA ATELEFF F
7h, COX-2 Wby %% F7le B ez
Bop A A Wi APLE FHel FEEE
& & Ao, FF oG A A
o oo FAHeg AT fitely it

N “"° ‘"1°
o N

A8 £ dEe e AN & F UE
2 71ddet
V. & &

T, Aen 9E AN §3F - A4em wg
2ol Jal WAl wigA Aol 2 F7)Fel
e 9L AFTEE FAH T cyclooxygenase
-20COX-2)9 4¥de wHEYzA3egy wygor

BFde S e ARE AAH

1 9 HAA 2AFEEL §F A9 F

§ A v FHFH THF /oY F

A28 2gon, H&x AP Fe¢ AFA v

BT Fole ArE Hyod, ¥

Ao wld A AL A wEte §3
m

arginal significance?d 718 R ¥l

2. MY WHN ATLEES GF
A ARHA wstel 433 KA
ugon, 4eR Ay A AP Hsel
BAFl Fo B2E HYLHW, F - HeE
M AR A AWl sl FAFA A
9% 27t 2o

4 o

#AE

3. Al WAl 2pF=AL COX-2 BYZ3

e 78] Al7d 2%

et whg AL ¥ A A AT Y
o W AHAEAN B¢ FANEE RAZ,
AEE Y BS AT YA R AT 25
FAM Y FREL BPeH, ¥F - Hg
o e A B AT HYY WF A E
R SEFAN FF, AR &5 A A4
o g FAurEE YehAc

4. 94l Ao AFz2A e COX-2 W%
e wg 2788 §F AMY S AT A
el W AUAE 2 FHFAM FE Ry
48 BRY, 458 A9 AS AT /%9
Aok oA e JANEE 2o, ¥
= - 4S5 iE A3 A AF285FY 29
watoll A ohd ZE FAduEE BEon, My
Hog F4WEe Aze ¥, 4L, #F -
AEn g A o2 vt

oge A%z Hol AFEFAM ¥, &
o HE A By FaAE Uiy, §F
CAEE WY A B Y] FYgE B
A TEAEL ANEHA HAAREH, &
COX-2 Hgutgog U9 33 4&a 945 2
e By A8 F9UHE dedey @ - 4
o E A A F¢ YU EE RAF
qeny, mA AFEFIt COX-29 AGukg3t
o d#del UEE AT e ul o8 2
< Z}E EUE FF ASHoE Jdygdd
7B, A ol AFAHA AEWHEHE A
g & g A2 Aggd

530K

1. B BHERRKEMBEERE,
iit, pp.100~103, 463, 1980

2. LIRSk WERE B AHNERE
#:4rE, pp.15, 1976

3. BN BAHREE, S, EXAKERARE
B, pp.237-238, 1988

A&, B

-205_



K. A. M. S. Vol. 17, No. 2, 2000

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

. eR®E 9

. SHE— 9

RESRL,
pp.113-114, 523, 1983

CREZE - BASD o Yepd
VEEET BEE ol&3 AWd W@ 4

A&, Bt

T, AE, ggshRAE ],  12(1),
pp.279-296, 1999

ZRE - BEEFEEEAM, AL, EHE 505),
pp.52-62, 1988

HWEW . ZERHgo] Al mi¥ Cortisol,
Aldosteron #E % Renin {&Eo vlx&
g Jd7, BUASRE-EMRTL, 1993

. FAE 9 RE] FAE A ¥ ¥

3% 44 hormone o) viX= 9, o
T, 5493 23(1), pp.1-9, 1995

BEH 9 @ BABHEAWHREER, LK, &
FHARR, pp.195-219, 266-269, 1998

BE= 9 @ RSB dbs, ARS4E MK,
pp.213-214, 338-339, 681-682, 1989

FMR  BAGEERIDEE, W, RS
Fefig R, pp.60-64, 1993

BAEE 9 @ BRE, ML, #XE, pp323-
325, 404-406, 1991

LighEEEE: - BARE, TF, PEBREFEA
RBIER, pp.177-178, 211-212, 544, 1977
REY . TEREASE, XE KEBREREH
M ZY 8], pp.544-545, 1992

@k o ERPERARE, IR, BB
Memt, pp.382-384, 1991

K 9 @ ERAe, SRk EREEN,
hERER, PERPREFRR AR,
14(1), pp.29-31, 1994

HMEE 9 @ ABRESEPYREER, PE
Bk, TRPEFERREHRER W, 124),
pp.4, 1992

e o] o R G R E R S
=, HRER, PHEPEHE REBRHLF,
14(1), pp.29-31, 194

BIEE  ZEHRHE, A€, BEY, pp218-
220, 1993

REE WA, BES BEEREHARTL,

21.

22.

24.

26.

28.

31.

32.

37.

_206_

pp.204-205, 1986

EEPESE - BEMSBFRTSSHM), ¥
Z, HBEHE, pp.240-241, 1983

FRE  BRABARE, M AWK,
pp.32-33,375-395,407-418, 534, 1990

o WEWE M-S, B, ppbll, 1976
EHHE  LRERER A8, 244 ppdl6-
424, 1982

SBF | RO, A€, KB, pp.723-
725, 1982

KEEmAPEE ¥HE REEZRS © ERE
A&, ZWAA, pp.248-275, 1991

F 0 BEAM, &, EBEEL MK, pp.
452-453, 1975

RME 9 BFfel AR WEFEDR ¥
ibiufE el WA =ME Me, KBBEAHRA
FHE@at, vol 5(1), pp.87-100, 1992 29. 3%
W BFEe MR 2 TEHC e B
& Mg BERKXBRASE 198

. FRE C OEAMel #ik R TES WAE

PE ME, BRASKASE 1985

BAmsR & 0 uBREA O] MEF ) BE %
BHTER PXs BE AL, KBREHHE
AFHEEEE vol 12(1), pp.51-60, 1999
EEY | EEEFANBE AR TEM
of #ER) ¥ miGkol ClE B EYXK
B k8B, 1986

g 9] BB REeEme HUm, A
9 i FEMY tXEe HE A8, AEE
FHiEABEEE vol 9(1), pp.27-39, 1996
BE  HRERE UEKC AR FEHY
BAEHE BREH VA BE A, H
FRBRAEEE, 1986

- XEKHE . XEISRE RUBWC] B K

7, IEmBRSG FHHTEH
&, [EEASERASEE, 1989
& MW EB BEC aF TEHY #
g 2 mEskel oiXe ZE S0, BX
REBRKBEE, 1986

ZFEI S - WEBI Bl prEFH

uXE ¥E,



38.

39.

40.

41.

42.

43.

45.

46.

47.

49,

51

52.

wHFEA  vAE B8 AL BEREE
vol 6(3), pp.320-327, 1990

BETHE: LB R MRS #iE 2 B
TEHA "X BB PR ABBHEA
FHeZE vol 10(1), pp.121-131, 1997

E. Kubista, = M.D. 9
Contractions of the Gravid Uterus Through

Initiating

Journal of
pp.343-346,

Electro-acupuncture, American
Chinese Medicine, 3(4),
1975

B - AR, A&, K23Lit, pp.183,
419, 532, 1934

7 F BREESNMNEBREN S =B
HIFFERYEE, m@i, MWIUSH, vol 10,
pp.46, 1989

B EFEAPLE, bR, PREERNE
Hgt, pp.187, 198, 1995.

WEE  BRIGHE, A&, #30E, pp227,
274-275, 317-318, 847-848, 859, 1983
BEE . JRAEH, o, EBEER
ik, pp.86-87, 208, 1987

BRI AHBEEEARN © BAKHER, 1t
, pp.b40-541, 1995

AEE  SORE) DESY EESL n
e BE S, EEXBER KSR, 1998
AREZE  B=E Rl #m, B 9 MK
By #Mtel vX e EE KH, KHXBR
KB, 1994

vol

FAMBR MEER SHERET 0 RHIEREX
HRE, A8, FoKEBEL, vol 4, pp45,
1991

hESASRE PR A FIMERN, FF, Al
Bk, pp.398, 1983

CEEL  EHEER LR, A&, KREXLIEL, pp.

164-174, 1986

#BRL ¢ EXLLH, A& KEXLEL, pp.
285-297, 1989

GBS ¢ BARBECREM, ME&, —dit, pp.
243, 1991

Co)9Z : orglsttel, Ae, osE3A} pp.

57.

59.

61.

62.

63.

67.

69.

- 207 -

HEH 73R A17E 2%

480-483, 487, 1993

A - A3e g, g
HAL  pp.260-262, 264-274, 1987

A dAFAIRERE, ME, 129
3, pp.16-17, 1996

. it Indomethacin® A 8ol A oxytocin®

prostaglandin F2 e ¢] w92 FHHEFEC b
Ae YR A7, BlLAEBRAEE 1983
MES . BEREMNS, ME B, ppl7s-
191, 1975

- AET A ME, A1BE8AL ppST-62,
1987
FHR . REWERA, AL, S, pp
1166. 1989

. 24T . Cyclooxygenase-29] 3zt +%¢]

of| &, AL KB ASEE, 1997

WRE 9 A, A, A%E3AL pp.
427, 1997

e ANy AAAAY : Harison” s W3
g, A%, A4, pp.20, 87, 1997

FFHE F71 AAFEA oA
Sulprostone@F ¢} Oxytocind 2ol 23§ v]
A EF ME, VR FRER KEEE, 1990
FER © Oxytocin FY&Te] Aol u)3]
t 4% AF AEdgE Ay, 1986
iy BRRCEKEE, R, ARG4EH
Wit, pp.73-92, 266-281, 1985

RAR - ERER, M&, KB, ppll4,
1982

Abel, MH, & Kelly, RW. : Differential
production of prostaglandins within the
human uterus. Prostaglandins vol.18,
pp.821-828, 1979

. Baskar, J.F.Torchiana, D.F., Biggers, ].D,

N.H. &
hatching

Corey, E.].,

Subramanian, N. :

Anderson,
Inhibition of
of mouse blastocysts in vitro by wvarious
prostaglandin  antagonists. J. Reprod.
Fertil. vol. 63, pp.359-363, 1981

Gu, W, Rice, GE. & Thorbum, G.D. :



70.

71.

72.

73.

74.

5.

76.

A. M. S. Vol. 17, No. 2, 2000

Prostaglandin E2 and F2a in mid-pregnant
rat uterus and at  parturition.
Prostaglandin Leukot. Essent. Fatty Acids
vol42, pp.15-18, 1990

Yusoff Dwaood, M. Nonsteroidal
antiinflammatory drugs and re-production.
Am J Obstet. vol.169,
pp.1255-1265, 1993

Gu, W. & Rice, GE. : Arachidonic acid
metabolites in pregnant rat uterus.
Prostaglandin Leukot. Essent Fatty Acids
vol.42, pp.15-18, 1991

Gynecol.

Iseki, Shoichi Immunocytochemical
localization of cyclooxygenase~1 and
cyclooxygenase-2 in the rat stomach.

Histochem. J. vol.27(4), pp. 323-328, 1995
Dong, Y,L., Gangula, PRR, Fang, L. &
Yallampalli, C.. Differential expression of
cyclooxygenase-1 & -2 proteins in rat
uterus and cervix during the estrous cycle,
pregnancy, labor and in myometrial cells.
Pro-staglandins vol. 52, pp.13-34, 1996

Sano, H., Kawahito, Y. Wilder, RL,
Hashiramoto, A., Mukai, S, Asai, K,
Kimura, S., Kato, H, Kondo, M. & Hla,

T. : Expression of cyclo-oxygenase-1 and

-2 in human colorectal cancer. Cancer
Res. vol. 55, pp.3785-3789, 1995
Williams, CS& Dubeois, R.N.

Prostaglandin endoperoxide synthase: why
two isoforms? Am J. Physiol. vol.270(3
pt.1) pp.393-400, 1996

Lim, HP., Paria, B.C,, Das, S.K. Dinchuk,
JE., Trzaskos, JM. & Dey, SK : Multiple
femnale reproductive
cyclooxygenase-2 deficient mice. Cell vol
91, pp.197-208, 1997.

Song, J.H., Sirois, ]., Houde, A. & Murphy,
B.D : Cloning, Developmen tal Expression,
and Immunohistochemistry of Cyclooxyge-

failures in

_208_

78.

79.

81.

82.

nase- 2 in the Endometrium during

Embryo Implantation and Gestation in the

Mink. Endocrinology, vol. 139,
pp.3629-3636, 1998.

Fang, L., Chatteree, S., Dong, Y.L,
Gangula, PR. & Yallampalli, C.
Immunohistochemical localization of
constitutive and inducible  cyclo
oxygenases in rat uterus during the
oestrous cycle and pregnancy.

Histochemical J. vol. 30, pp.383-391, 1998
Lau, LF., Saksena, S.K. & Chang, M.C
Pregnancy blockade by indome thacin, an
its
reveal by prostaglan dins and progesterone
in mice. Prostaglandins vol. 4, pp.795-803,
1973

inhibitor of prostaglandin synthesis:

. Sananes, N., Baulieu, EE. & Le Goascogne,

C. : Prostaglandin(s) as inductive factor of
decidulization in the rat uterus. Mol Cell
Endocrinol. vol. 6, pp.153-158, 1976

El-Banna, AA.
on rabbit implantion sites by indomethacin.

The degenerative effect

I. Timing of indomethacin action,
possible effect on uterine proteins and the
effect of replacement doses of PGF: alpha.
Prostaglandins vol. 20, pp.587-599, 1980

Barkai, U. & Kraicer, PF :
signaling and embryonic impla-ntation.

Biol. Signals vol. 5, pp.111-121, 1996

Intrauterine



