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| ABSTRACT |

Effects of Hominis Placenta Pharmacopuncture Therapy
on the Experimentally-induced Endometriosis in the Rats

Yung-Ki Yoo, Hyung-Jun Kim!, Mi-Ran Sin% Dong-Nyung Lee!
'Dept. of Oriental Gynecology, Se-Myung University
2Dep‘c. of Sasang Constitutional, Se-Myung University

Objectives: This study was performed to investigate the effects of Hominis Placenta
pharmacopuncture (HPP) therapy on the experimentally-induced endometriosis in the rats.

Materials and Methods: Endometriosis was induced in rats by autotransplanting
uterine tissue to the peritoneum and divided them into three groups: (1) sham-operated
roup (n=8), (2) surgically induced endometriosis and unfreated control group
(3) surglcally induced endometriosis and HPP treated group. Sham-operated
group and control group were inject with normal saline once a every other day for
Odays, while treated group was injected with HPP extract once a every other day
for same duration. Injected point of HPP and normal saline were subcutaneous tissue
at Gwanwon (CV4) acupoint. Then we measured the body weight, the volume of
endometriotic implants, the weigh of uterus and ovaries, and investigated the
concentration of cytokines (MCP-1, TNF-a) in peritoneal fluids. Histopathology.
immunohistochemisty for COX-2 and VEGF, and histochemistry for mast cell 1n
transplanted uterine tissue were performed.

Results: The volume (mm?) of endometriotic implants in HPP treated grou
(55.4+41.6) was significantly decreased (p<0.01) compared with control group (140+66.1).
And the concentration (pg/ml) of MCP-1 in peritoneal fluids in HPP treated group
(1117.6£60.5) was significantly decreased (p<0.01) compared with control group
(1446.2+280.3). The concentration (pg/ml) of TNF-a in peritoneal fluids in HPP treated
group (80.6£31.4) was decreased F(O 01) compared with control group (145.3+86.9).
Histopathologically, proliferation of endometrlotlc epithelia, infiltration of inflammatory
cell and angiogenesis in transplanted uterine tissue of HPP treated group were
weakly observed than those of control group. The COX-2 expression in endometrial,
epithelial and stromal cells in transplanted uterine tissue of HPP treated group was
decreased compared with control group. The VEGEF expression of endometriotic_epithelia,
neovascular endothelia and stromal cell in transplanted uterine tissue of HPP treated
group were weakly observed than those of control goup.

Conclusions: HPP is effect on Endometriosis of rats by Experimentally-induced.

Key Words: Hominis Placenta Pharmacopuncture, Endometriosis, MCP-1 TNF-a,
COX-2, VEGF
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Al 712 catgut(B. Braun Surgical Sdn.
Bhd.. Malaysia) .2 Az x# 9] Feo}i
AE 13 A% 3l (Fig. 3) Az
< FEAFHH.

Fig. 1. Cytology of vaginal smear of rat.
Nucleated epithelia (arrows) are major cell type
at proestrus stage. Giemsa's stain, bar =20 pm.

Fig. 2. Surgical procedure of partial right
uterectomy.

A portion of right uterine horn (arrow) was
ligated and taked out. RU : right uterine horn.

Fig. 3. Surgical procedure of auto-
transplantation of uterus.

Fragment (4x4 mm) of ectomized right uterus
(arrow) was transplanted to left abdominal
wall by single tie of catgut suture.

2. RN L R R HH

ofF ML 100ge] KiMHEE T flask
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A ohe FYHE ol Gl Tt A
Aol g seatgc). H45 2o A4

onocyte Chemoattractant Protein-1
(MCP-1) &% 3A

Eabrk Ay MCP-1 32 Enzyme
-Linked ImmunoSorbent Assay(ELISA)
kit(Pierce, ERMCP1, USA)& 34314
o 2FA 2 GA2 1A7E biotinylated
antibody reagenti= 1A1%}, streptavidin-HRP
solution< 307t ¥H-S-AI . ZF vk
Abelol &= 0.00M PBS(pH 7.5) &Ho=
FEA AAEAe. HEH ez TMB
substrate solutiong 30%7F WA A &
A AZ % stop solutiono & Wk A A
Al em, ELISA #57](Molecular Devices.
E10514, USA)Z 450 nmelAM FF=E
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MCP-1 &= (2] F4=x1431) +94
2) Tumor Necrosis Factor-a(TNF-a)
dEFEA
Euhrk A& Ay TNF-a &3 ELISA
kit2 A3 25 2 HAL2 14]
7+, biotinylated antibody reagent: 14
7}, streptavidin-HRP solution< 30%7F
HES A F Y 2 vk Aol ol = 0.05M PBS
(pH 7.5) §Ho 2 FH3A M A3

zZzH o7 TMB substrate solutione

\-

o 11—
30%-7F ¥k A)|A A AIZL 3 stop solution
o7 vsE AAAFH e, ELISA &5

7] (Molecular Devices, E10514, USA)=Z

450 nmelA FEE=E FAH3A
6A1e] TNF-a EF9 (2500, 833, 278,

93, 3L, 0 pg/mDellA ZAE FIF=2H

B o33 2 AAs A2 o] T

How, AR FR=

A 43te] TNF-ao] &3S *7“}93\‘:}.
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9. COX-2 Az 333 A}
o| A2}z &2 2] WS poly-L-lysine
(Sigma, USA)e 2 xgsl <oz
F-#3tel ABC Ho2 COX-2 HodzxH
e 94 E A= JJr ol AAskai.
astel A BeAa e AR ol

Agx#  AH&  protease K(Roche,
Germany) &4 o2 207 223t =

AW F9E FEAFH T WA FHAks
W3- gAIE7] $1siA 3% Ho0. &4
ol 60%7 Az g% 0.5M PBS(pH 7.5)
2 33 M- v 5ol vkgS A
&7] 9184 0.3% Triton-X100, 1% BSA
2 3% normal rabbit serume] %
PBSE 302zt Mg F 1:20002 3]
A5l goat polyclonal anti-COX-2(Santa
Cruz Biotechnology, USA)E §AFA e]
oA 24417F WHSAIFHH. 22& PBSE 33]
A= g &
2! avidin-biotin peroxidase complex(Vector
Laboratories, USA)E Zt7h A&l 2 14]
ZHA ¥F-2-A17] 3 diaminobenzidine(Sigma,
USA)e 2 WA A Ftan|7] oz o

biotinylated anti-goat antibody

HAZEAL) ARgAAE P Aol
AEE AZANAY FVE AEE B
2s}eint

10. Vascular Endothelial Growth Factor
(VEGF) 9 37 A

o] Al A}z 2] o] v A& poly-L-lysine
oz A5l &ehol=o FAste] ABC
Hez VEGF "ozxx3tst A& o
3} 7ol AN FYT

galg| A3 g S
2% AHE protease K Sf oz 208
e AEste =AY FAE HEAF
A A B dAIE] 9
A 3% Ho0p &l 607 Mg +
0.5M PBS(pH 7.5)& 33] A= 3},
HEe] weE Ay ANA 03%
Triton-X100, 1% BSA % 3% normal
horse serum°] g5 PBSE 30&7F A=

g % 1:2002.% 3] % mouse monoclonal

A2 ol A A2
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anti-VEGF(Santa Cruz Biotechnology,
USA)E YAAFel A 2441 2F 8E-S-A1 5w
2% PBSZ 33] A& 38k % biotinylated
anti-mouse antibody % avidin-biotin
peroxidase complexE Zt7+ x#H = 147k
A ub-$-A]7] 3 diaminobenzidine . 2
AN Feeu Aoz o) a3 EA oA

Algl AAE 9 ZhAe AfE AE
Al o] oFAln al
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11. ¥9 A ® 59 &A
gdalg| A RS AR o)A AT
Z2 AHE Toludine Blue A yHoz

12. BA A=

SAE FEFY Ao dg FAE
SPSS(SPSS 10.1 for Windows, USA)&
o] &3}od student’s t-testE A At F

Zshelh

Table 1. Effects of Hominis Placenta
Pharmacopuncture Therapy on the Body
Weight of Rats with Experimentally-
induced Endometriosis

Body weight (g)

Group — 10 20 30 days
Sham oo, 6r 94349 256+8  268+9
(n=28)
Control o110 93947 95423 26925
(n=8)
?ffi‘tgf 209+5 248+8% 259+9 272+10

%k

“ . data expressed as Mean+*S.D.

Sham : right partial uterectomy and saline
pharmacopuncture therapy

Control : right partial uterectomy and uterine
autotransplantation and saline pharmacopuncture
therapy

Treated : right partial uterectomy and uterine
autotransplantation and Hominis Placenta
Pharmacopuncture Therapy

# . Statistically significant compared with
control group (# : p<0.05)

™ (Fig. 4a), 79 = AN FA o] 2} g}
=33 1F2E 33 9o (Fig. 4b).
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Control Q.5¢m
30 days after transplantation

Fig. 4. Gross Structure of Transplanted
Uterine Tissue of Control Group.

(4a) : Presentative case, (4b) : All cases (formalin
fixed) of control group. Note cystic development
of the implanted tissues.

5af
o

_! o I.!
4,
:3

Jahageo Nm
30 days after [ranspfama?rgr.:

Fig. 5. Gross Structure of Transplanted
Uterine Tissue of Treated Group (Hominis
Placenta Pharmacopuncture Therapy).
(5a) : Presentative case, (5b) : All cases (formalin
fixed) of pharmacopuncture with Jahageo group.
Compare the sizes with three of Fig. 4b.

3. oA AF =% A A (volume) ] o]
AgEade =3 o)A atzgz %9
AA L o] el HlsA F9

A Al ke (Table 2).

Table 2. Effects of Hominis Placenta
Pharmacopuncture Therapy on the Volume
of Transplantated Uterine Tissue in Rats
with Experimentally-induced Endometriotiosis

Volume of Transplanted

Group Uterine Tissue (mm?)
Control (n=38) 140.2+66.1*
Treated (n=3) 55.4+41.6%F

* . data expressed as Mean=S.D.

Control : right partial uterectomy and uterine
autotransplantation and saline pharmacopuncture
therapy

Treated : right partial uterectomy and uterine
autotransplantation and Hominis Placenta
Pharmacopuncture therapy

#4# @ Statistically significant compared with
control group (## : p<0.01)
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5. Tumor Necrosis Factor-a(TNF-a)
kel Aol

AYFedel ZAT S
TNF-a®] g2 dl 2] Sl vl
Al oA Al =k A2 TN
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oup Fol 24 At Ael: B
A kskeh(Table 4),

Table 3. Effects of Hominis Placenta
Pharmacopuncture Therapy on the Weight
of Left Uterus and Ovaries in Rats with
Experimentally-induced Endometriosis

Left Uterus Ovaries

Group

(mg) (mg)
Sham (n=28) 171£28* 88+14
Control (n=8) 161£27 7917

Treated (n=8) 177+28 86+7

* . data expressed as Mean+S.D.

Sham : right partial uterectomy and saline
pharmacopuncture therapy

Control : right partial uterectomy and uterine
autotransplantation and saline pharmacopuncture
therapy

Treated : right partial uterectomy and uterine
autotransplantation and Hominis Placenta
Pharmacopuncture therapy

Table 4. Effects of Hominis Placenta
Pharmacopuncture Therapy on the TNF-a
Values in Peritoneal Fluids of Rats with
Experimentally-induced Endometriosis

Tumor Necrosis

Group Factor-a (pg/ml)
Sham (n=8) 39.3£25.3*
Control (n=8) 145.3+86.9%*
Treated (n=28) 80.6x31.4

* . data expressed as Mean+S.D.

Sham : right partial uterectomy and saline
pharmacopuncture therapy

Control : right partial uterectomy and uterine
autotransplantation and saline pharmacopuncture
therapy

Treated : right partial uterectomy and uterine
autotransplantation and Hominis Placenta
Pharmacopuncture therapy

## : Statistically significant compared with
sham group (## : p<0.01)

6. Monocyte Chemoattractant Protein-1
(MCP-1) 339 =)o)

AY Fsdel AT HA R A

MCP-1 &2 izl AT vl
A F99A4 A Eokeh A9 MCP-1
g 2ol vlsiA foA A B
ok=H(Table 5).

Table 5. Effects of Hominis Placenta
Pharmacopuncture Therapy on the MCP-1
Values in Peritoneal Fluids of Rats with
Experimentally-induced Endometriosis

Monocyte Chemoattractant

Group Protein-1 (pg/ml)
Sham (n=8) 714.7+216.8*
Control (n=8) 1446.2+280.3%%*
Treated (n=8) 1117.6+60.5%*

%k

“ . data expressed as Mean+S.D.

Sham : right partial uterectomy and saline
pharmacopuncture therapy

Control : right partial uterectomy and uterine
autotransplantation and saline pharmacopuncture
therapy

Treated : right partial uterectomy and uterine
autotransplantation and Hominis Placenta
Pharmacopuncture therapy

### © Statistically significant compared with
sham group (### : p<0.001)

## © Statistically significant compared with
control group (## : p<0.01)
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B glom, o nsld: £FF. A4
£ 9x7 ¥ JAAEY Peeol /A
sich, A=z 84 F AL oA
AgzAel wuel 234 AE 3

=l A= (Fig. 6).
HAZANE A2 F2A 2 A2
ol Ao} o] Apgiut,
T x5 EF AL AN
W Azl visA Ay
NNAAE B AbeAde] e
o, oA Rk 2R 3 B9 o
Mol AYRAER FA % 35T
AME, Jzg 3 Az F

i

i o0 e
Fig. 6. Histological Structure of

Transplanted Utne Tissue of Contro

Group.

(6a) : Stromal hyperplasia and proliferation of connective tissue (arrow heads) into abdominal

muscle layer (m) are prominent. L
epithelia and neutrophils. bar=100 pm

: lumen of transplanted uterine tissue.

* : desquamated

(6b) : Higher magnification of Fig. 6a. Proliferation of connective tissue, infiltration of inflammatory

cells including macrophages (arrow). and prominent angiogenesis (*) are shown. L :

transplanted uterine tissue. bar=20 pm

Fig. 7. Histologlcé
g;]a)centa Pharmacopuncture therapy).
a

lumen of

N b pve A LAY

Uterine Tissue of Trea

The stroma of transplanted uterine tissue is poorly developed. And proliferation of

connective tissue at the adherent region of abdominal wall (m) is observed weakly. L : lumen

of transplanted uterine tissue. *

. desquamated epithelia and neutrophils. bar=100 pm

(7b) : Higher magnification of Fig. 7a. Proliferation of stromal connective tissue, infiltration of

inflammatory cells (arrow heads) and angiogenesis (arrows) are not prominent. L :

transplanted uterine tissue. bar=20 pm

lumen of
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Table 6. Effects of Hominis Placenta Pharmacopuncture Therapy on the Histopathological
Lesions of Transplanted Uterine Tissues of Rats with Experimentally-induced Endometriosis

ID Activities of Proliferation of

Ingrowing into

Group Number Uterine Gland Stromal Tissue Angiogenesis Abdominal Muscle Wall
C1 - ++ + ++ + + +
C2 - ++ + + + + + +
C3 + + + + +

Control gg - i +++ B
C6 + + + + + +
C7 + + + + + + + + + + + +
C8 + + 4+ + + + + +
T1 - + + + +
T2 - + + + + ++ +
T3 ++ + ++ + ++ + + +

Treated $é B t I N
T6 - + + + +
T7 - + + + +
T8 + + + + + + + + -

+: Mild, + +: Moderate, + + +: Severe
Control : right partial uterectomy and uterine autotransplantation and saline pharmacopuncture therapy
Treated : right partial uterectomy and uterine autotransplantation and Hominis Placenta Pharmacopuncture therapy

8. COX-2 8 A 9 3ol Az e Al COX-2 kw2 o
W22 oA AFz A A COX-2 Zol A FEE I FYE el

AAuke> AT A E, Yool Akl 2ol = 9l ok (Fig. 9).

g E 1 557 A EAAA 2 2 AXZY] A E

ZFEHA vebgr e, 7AW A& 35 A AEE A EoA2 COX-2 %A

T, A E P AN E A ZA A e AEE A o] HERTol vl A

= 7ksA 2= AT (Fig. 8). v oFstA FZE o (Table 7).

= e .‘_\_:--l.. _:“‘ a -_,.“':-‘g i .‘ _.'”. AN -
Fig. 8. COX-2 Immunohistochemistry in Control Group.
(8a) Strong positive reactions of COX-2 are expressed in cytoplasms of transplanted endometrial
epithelia (arrows). L : lumen of transplanted uterine tissue. ABC immunohistochemistry, bar =20 pm.
(8b) Strong positive reactions of COX-2 are expressed in cytoplasms of infiltrated inflammatory
cells (arrows). ABC immunohistochemistry, bar=20 pm.
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Fig. 9. COX-2 Immunohlstochemlstry in Hominis Placenta Pharmacopuncture Therapy

Group.

(9a) Positive reactions of COX-2 are expressed in cytoplasms of transplanted endometrial

epithelia (arrows). Compare the intensity of reaction with Fig. 8a. L :

lumen of transplanted

uterine tissue. ABC immunohistochemistry, bar=20 pm.
(9b) Positive reactions of COX-2 are expressed in cytoplasms of infiltrated inflammatory cells
(arrows). Compare the intensity of reaction with Fig. 8b. ABC immunohistochemistry, bar=20 um.

Table 7. Effects of Hominis Placenta
Pharmacopuncture therapy on the Activities
of COX-2 Expression in Transplanted
Uterine Tissues of Rats with Experimentally
-induced Endometriosis

Group ID Mucosal ~ Cells in
Number Epithelia  Stroma
C1 + + + + +
C2 + + + +
C3 ++ + + +
Control gé I +++
Cob + + + +
C7 + + + + +
C8 ++ + ++ +
T1 + + +
T2 + + +
T3 + +
Treated $g +++ +++
T6 ++ + +
T7 + + +
T8 + + +
—-: No. +: Mild, + +: Moderate, + + +:
Strong

Control : right partial uterectomy and uterine
autotransplantation and saline Pharmacopuncture
therapy

Treated : right partial uterectomy and uterine
autotransplantation and Hominis Placenta
Pharmacopuncture therapy

9. VEGF &3 4 9 Aol
HETe oA AgEAAAM VEGF &
ke A AER WA E ¥R

AE FoA s vehder], 144
B A AT 10).

AR el Ao VEGE FAue-e ¥z
LA A #AFAHE LI =3t .‘,1]01]}\1 3}
915 95 (Fig. 11)

Hxz 9 AXE AALH 9 13
of Q&R AEA A VEGE A
R AR ze] Hzzol walA v}
317 2% 9 e (Table 8).
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Fig. 10. VEGF Immunohistochemistry in
Control Group.

Strong positive reactions of VEGF are expressed
in cytoplasms of infiltrated inflammatory cells
(arrows) and endothelia of newly formed capillaries
(arrow heads). ABC immunohistochemistry,
bar=20 pm.

111



Kus EZHol Aoz RYUE S0 ASUHAUS DIXs e

wF L) Iy
l Ry, - g W
ST N AN Mo
™ 3D P - | AN
BN 850
BER oSS

Fig. 11. VEGF immunohistochemistry in
Hominis Placenta Pharmacopuncture therapy
group.

Positive reactions of VEGF are expressed in
cytoplasms of infiltrated inflammatory cells
(arrows) and endothelia of newly formed
capillaries (arrow heads). Compare the intensity
of reaction with Fig. 10. ABC immunohistochemistry,
bar=20 um.

Table 8. Effects of Hominis Placenta
Pharmacopuncture Therapy on the Activities
of VEGF Expression in Transplanted
Uterine Tissues of Rats with Experimentally
-induced Endometriotiosis

Group ID Vascular ~ Cells in
Number Endothelia Stroma
C1 + 4+ + +
C2 + + + + +
C3 + 4+ + +
C4 + + + +
Control o5 s .t
C6 + 4+ + +
C7 + 4+ + + 4+ +
C8 + + + + +
T1 + +
T2 + + +
T3 + + +
Treated ?é i i +++
T6 + + +
T7 + 4+ +
T8 + 4+ + + 4+ +

- No, +: Mild, + +: Moderate, + + +:

Strong

Control : right partial uterectomy and uterine
autotransplantation and saline pharmacopuncture
therapy

Treated : right partial uterectomy and uterine
autotransplantation and Hominis Placenta
Pharmacopuncture therapy

10. B A E $=9] H o)

2 P XY o)A AT A ol A
A 25 Aglibe] 71 9l 259
wre] AgzAel A F2 FHEE AT Fig.
12, Fig. 13).

o] A AL Z Ao AAFE H|EAEZ S
x| Fo] W FZTe vlsA Aot +7t

o foA sl Aele AT (Table 9).

]
Fig. 12. Mast cells in transplanted uterine
tissue of control group.

Mast cells (arrows) are observed abundantly
in adjacent tissue of transplanted uterine
tissue. L: lumen of uterine tissue. arrows :
endometrial epithelia. Toludine blue stain.
bar=30 pm.

13

- f

Fig. 13. Mast cells in transplanted uterine
tissue of Hominis Placenta Pharmacopuncture
therapy group.

A number of mast cells (arrow heads) are
observed in adjacent tissue of transplanted
uterine tissue. Compare with Fig. 12. arrow:
endometrial epithelia, Toludine blue stain.
bar=30 pm.
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Table 9. Effects of Hominis Placenta
Pharmacopuncture Therapy on the
Infiltration of Mast Cells in Transplanted
Uterine Tissue of Rats with Experimentally
-induced Endometriosis

Group No. of Mast Cells
Control (n=38) 89.40+28.5*
Treated (n=28) 63.3£33.2

* . data expressed as Mean+S.D.

Control : right partial uterectomy and uterine
autotransplantation and saline pharmacopuncture
therapy

Treated : right partial uterectomy and uterine
autotransplantation and Hominis Placenta
Pharmacopuncture therapy
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