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Abstract

Anti-inflammatory Effect of Complex of Natural Products Extract

on Degenerative Osteoarthritis

Kim Jung Young

Advisor : Prof. Lee Dong-Sung,

Dept. of Food and Drug

Graduate School of Chosun University

As the average |Ilife expectancy increases year by vyear, the
proportion of the elderly population is increasing. According to
this, the number of patients with bone diseases such as rheumatoid
arthritis and osteoporosis is rapidly increasing as well. Thus,
recently there has been a growing interest in the treatment of bone
diseases. When we choose the herbal treatment methods of bone
diseases, it is not only important to find an effective treatment
without side effects used on the patients with bone diseases, but
also it needs to increase the therapeutic effect. Recently it has
been investigated that herbal medicines can be used as an alternative
to avoid side effects of western medicines for bone diseases. In this
paper, we reviewed not only the social background, treatments types

and the most frequently prescribed herbal medicines, but also the

- 1I -
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most frequently used individual medicinal herbs as ingredients for
the prescribed herbal medicine for bone diseases such as rheumatoid
arthritis and osteoporosis. The seven most commonly used herbal
medicines for bone diseases investigated in this study are Sasinhwan,
Gamiwoogwieum, Woogwieum, Palmijihwanghwan, Yukmi j iwhanghwan,
Gobongeonyangdan, and Jeopgolsan. In addition, among the individual
components of these seven herbal medicines, the eight most regularly
used individual medicinal herbs are Rehmanniae Radix Preparata,
Dioscoreae Rhizoma, Lycii Fructus, Eucommiae Cortex, Aconiti
Lateralis Radix Prepapata, Cinnamomi Cortex, Poria Sclerotium, and
Corni  Fructus. Also recent studies have shown that these eight
medicinal herbs can be individually used to treat bone diseases.
Therefore, it is expected that our results in this study can be
usefully applied to propose new herbal prescriptions by using these
eight medicinal herbs for treatment of bone diseases.

After the previous investigational study for osteoarthritis male
sprague-Dawley rats were randomized and classified into three
different concentration groups to investigate the anti-inflammatory
effect on degenerative osteoarthritis. We measured weekly weight
change, dietary intake, drinking water intake, blood analysis Iike
TNF-a  (tumor necrosis factor-a), IL-6 (interleukin 6), TIMP-1
(tissue inhibitor of metal loprotease-1), MMP-2 (matrix
metal loprotease-2), MMP-9 (matrix metalloprotease-9) and micro CT

analysis. The results suggest that the treatment with herbal complex

_IV_
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HP-04 improved the monosodium iodoacetate (MIA) induced degenerative
osteoarthritis and it could be applicable for the improvement of

arthritic symptoms as a new herbal medicine.

Keywords : Bone diseases, Herbal medicine prescription, Herbal
complex HP-04, Interleukin 6, Monosodium iodoacetate,
Medicinal herbs, Matrix Metalloprotease—-2, Osteoarthritis,

Tumor Necrosis Factor—-a
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Table | - Types of currently used medicines for the treatment of bone

diseases

Traditional non-steroidal anti—inflammatory drugs of Non-selective
cyclooxygenase (COX) inhibitor

2 Selective COX-2 inhibitor

3 Steroid drugs

Anti-rheumatoid arthritis control drugs — methotrexate, cyclosporine, sulfasalazine,
cytokine inhibitor drugs

5 Cartilage recovery assistance drugs — glucosamine, hyaluronic acid

6 Bisphosphonate

7 Parathyroid hormone (PTH)
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Table |1 - The most frequently prescribed herbal medicines for bone

diseases

38, 39)

The prescribed
herbal medicines

The individual medicinal herbs as ingredients
for the prescribed herbal medicine

Sasinhwan(SW)

Psoraleae Semen, Myristicae Semen, Schizandrae Fructus,
Evodiae Fructus, Zingiberis Rhizoma Recens, Zizyphi Fructus

Gamiwoogwieum(GW)

Rehmanniae Radix Preparata, Dioscoreae Rhizoma, Lycii
Fructus, Eucommiae Cortex, Aconiti Lateralis Radix Prepapata,
Cinnamomi Cortex, Glycyrrhizae Radix et Rhizoma, Ginseng
Radix, Atractylodis Rhizoma Alba

Woogwieum (WW)

Rehmanniae Radix Preparata, Dioscoreae Rhizoma, Lycii
Fructus, Eucommiae Cortex, Aconiti Lateralis Radix Prepapata,
Cinnamomi Cortex, Glycyrrhizae Radix et Rhizoma

Palmijihwanghwan(PT)

Rehmanniae Radix Preparata, Dioscoreae Rhizoma, Aconiti
Lateralis Radix Prepapata, Cinnamomi Cortex, Poria Sclerotium,
Alismatis Rhizoma, Moutan Radicis Cortex, Corni Fructus

Yukmijiwhanghwan(YT)

Rehmanniae Radix Preparata, Dioscoreae Rhizoma,, Poria
Sclerotium, Alismatis Rhizoma, Moutan Radicis Cortex, Corni
Fructus

Gobongeonyangdan
(GD)

Schizandrae Fructus, Rehmanniae Radix Preparata, Dioscoreae
Rhizoma, Lycii Fructus, Eucommiae Cortex, Ginseng Radix,
Poria Sclerotium, Corni Fructus, Morindae Radix , Cuscutae
Semen, Dipsaci Radix, Polygalae Radix, Cnidi Fructus,
Achyranthis Radix, Angelicae Gigantis Radix, Cistanchis Herba,
Alpiniae Oxyphyllae Fructus, Cervi Parvum Cornu

Jeopgolsan(JS)

Talcum, Pyritum, Olibanum, Myrra, Fossilia Ossis Mastodi,
Halloysitum Rubrum, Moschus

Collection @ chosun
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== X|& (Rehmanniae Radix Preparata)
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3.4.2. 42 (Dioscoreae Rhizoma)
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3.4.3. 2IIX (Lycii Fructus)
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SZ (Eucommiae Cortex)
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27X} (Aconiti Lateralis Radix Prepapata)

3.4.5.

{ID
o)

e

o
o

3

=2 d
= L

)

1

3 (K

| S Al

= g

)

F(R2 B KPS )

o

ol

ol
i0J

Ju

EcZEY

(KFTH),

o
o

3

CH ot &

=2 A 2O
0o o M

StCt.

Ml A

(I BR 52 )

N=) )
#%

X BEM=Z,

gotE s

CH ot A

£ XHoll
£ At

=20
= =

oJ
OH

o)

)

Ju

BARERK), A

e

2x & (

e

I(‘)[L E&*ﬁg}%),

i
A
K

ol
<0
KIO

Ju
&3

%
o

Al

Ol
11
(Ho

ol
e
oF

=
)

by

M

_25_

Collection @ chosun



(EER=E),

3

ioJ
Ho
RM
o

3|

A5,

10
=

ol
o

), Hee

EH Al DI

Rl
Ml

“2tD Jl=g9 o QUCt.®®

S S0IC.

(B%E) <

E

ol

D

H

Cl

=
—

=
o)
Rl

Rl

M,

il

ol
A

JU
7o)
e
K

ol
<0
KI0
KI0
1o

ol
Rl

—_

=

O,

I9)
10
s
s

ol

B

Ju

Gl

Rl
=

=
ohu
iy
Kk

<2 It

A+ 2t

Ik
JI

3J
o)
)
B

o)
Rl

Bl

o)

U
()

sl

_26_

Collection @ chosun



£ A (Cinnamomi Cortex)
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CHOSUN UNIVERSITY

& (Poria Sclerotium)
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3.4.8. &5 (Corni Fructus)

ol

ol
i0J

JU
OF
<

—_

<J

Jo

U
™
KM
_uu_
i
®

o)

wil
)

ARBIA(NMESES),

%E)’

(B

ok
0l0

Ol (Em®.),

(RRHRIE),

o)
B

—_

Y

2EI(ZE—1)

Kt

-/

(Br—HR),

to
Rl

4

AT

(BhK B ),

Ul

Ol 2 (##E)

b

110

i

_30_

Collection @ chosun



o

ol
0{0

&)

o
)
B

)
o)
Rl

Rl

o)

Ok
Rl
=

Rl

by

M

ol

Kk

<

Ju

Ol
00

o
Kk

ol
53
o3
%

ioll

oJ
o

ol
OH

ol
0
oD

ol

™=

w0
oD

10

_31_

Collection @ chosun



DJ
Ju
I9)
X0

i

794X

-

o0
K

ol
i0J

Ju

&)

o)
Rl

Rl

X Atot A L.

CHot ™

S 8IH O

1]
=
Bl

=
=

& A

FXH

P

JIHo

cl et

MMz 0&

ioll

ol

Ju

P

o

AH OF
(=1

C =
a

Ml A

Ot
=

3

oS
=

o=

Et
S

P

u!

1]
=)
[

o)

—_

O,

JIthetth.

clct

_32_

Collection @ chosun



Table [l - The individual medicinal herbs as ingredients for the most
frequently used prescribed herbal medicines for bone diseases:
Sasinhwan(SW), Gamiwoogwieum(GW), Woogwieum(WW), Palmijihwangtang(PT),
Yukmi j iwhanghan(YT), Gobongeonyangdan(GD), Jeopgolsan(JS)®: 3

SW GW WW PT YT GD JS Total

Psoraleae Semen (

2X)
_|':_

Myristicae Semen ( =)

=]
=

=
(2

Schizandrae Fructus (201X}

Evodiae Fructus (24%

)
Zingiberis Rhizoma Recens (

O|0|0|0|0|0

)
Zizyphi Fructus (CH=)

&)

Rehmanniae Radix Preparata (=X

Dioscoreae Rhizoma (&t2F)

Lycii Fructus (?IIX})

O|0|0|0

Eucommiae Cortex (F5)

Aconiti Lateralis Radix Prepapata (£ X})

OO

Cinnamomi Cortex (S Hl)

O]0|0|0|0|0|0

Glycyrrhizae Radix et Rhizoma (2tX)

Ginseng Radix (214})

O|0|0|0]|0|0|0|0|0O

Atractylodis Rhizoma Alba (=)

O

Poria Sclerotium (2=%)
Alismatis Rhizoma (E{A})

)

Moutan Radicis Cortex (&t

O|0|0|0
O|0|0|0

Corni Fructus (&%)

Morindae Radix (I}=&)

Cuscutae Semen (£ ALK}

Dipsaci Radix (&)

Polygalae Radix (2 XI)

Cnidi Fructus (AFAFXH)

Achyranthis Radix (RZ)
Angelicae Gigantis Radix (&)

Cistanchis Herba (EE2)

Alpiniae Oxyphyllae Fructus (2! X 2!)

O]0|0|0]0|0|0|0|0|0|0O

Cervi Parvum Cornu (S2)

Talcum (24)

Pyritum (XA S)
Olibanum (&)

>

Myrra (2<F)

Fossilia Ossis Mastodi (£3)

Halloysitum Rubrum (=4 X|)

O
ala|lalalajlalalalala|la|la|lalalalalmldMo =DMl =] === | =

O|0|0|0|0|0|0

Moschus (AHEF)
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1.2. 21 (Chaenomelis Fructus)
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(Saururi Herba)
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1.5. LH=XtH(Raphani Semen)
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F(Zingiberis Rhizoma Recens)

6. &dH

1

ral s DN

HA=E

00

ol
Rr
B

0l
A0

pom

<

ANz 0l AHS = AUACH.

ol
Ul

& A

N

ar
n0

2

0l
JIo
10]

Ju

(ZEZ&)0|Ct.

orof,

10]

a

o0

00
ak

0]
H

Ok

ol
Rr

K-

=k ‘67,68)

T

o]
=

_49_

Collection @ chosun



-t

20
0

0

1.6.1.

st doicl 2

2| =
PSS

AUALL =+

=d

20104 CHOH

Uk

ol

=
g0l

2
20 & CH.

Ct 2tk
=2 =

~ 2
[

Ct 2k
=22

= a2y

15 ~ 25 mm<

INES;

’

2 ~ 5 cm

AHOI

ULH.

=Pl

Klo

1o}

0
&)

ol
ol
Al

~

Mo
-

A0 0 2=

&l Of

Al

(e}
|1
fa]l]

=

-

<0

U
|

i
Kk

<0

Kt

ij

=
~

ol
Ed
ul
H
o)
z)

ol
ol

H

ol

-

RO

ol
Kr

4
£l
0k
J
e}

oJ

e
i

Ju

58)

_50_

(*ICollection @ chosun



—_

S .o oo 2o 2 —
S wma oy = BN = K ,
i = A R c o
= N S iy [ = 2
Mo Kio mo. @ ° p o YW o o
= 1 = — — 3 =
=g ok Ko O S o = .m . .r}x _—
- 00 = oS M Q K oW N s o
= Rl TR~ 5 5 = Z W
= _aom W T ow b S
o W o o Bk S0 Ar ol 5 5 W
mﬂo o ol i H oW o ACOUo A m S O
I o 0l =
Bl X o A0 2 3 R o ZH
o woe o W & m - G
TR TR = S W 3¢ g Wk 0 2 3
00 -5 Ry sl 2l Ko W0 o2 o
® L2 Ho T o B =z - = o
Tr o ow g d 2w g W o W
D
I A 17
%PMM%& M I nool o )
= il 1o =
W oW - or M o N K2 W & SR
ol F Ie) o o RS
W s J @ . = B0 Mgy < " g0 L
= = t o s B = ol S o - w 0]
= T A o M = i
oMo XN o w5 Wy W © %
ST . nr oo~ =
2 R o~ g A R o = M
= n dn oo U K- T < o+
Bo= = 2 ﬂgmm_:z1a _ =
- N ) s _ = M ok w9
00 R R A L D - N ©
< 2 Y@ X2y oo o W3 KO OHU g
o Mo ow = o%LEoETL o 5
ol B3 KW o8 = & 75 O g - or 0 o 2
< e ! _,E O (@] = @-M _ =<
Ao R il 9 © L < = A < o )
HI._ Ro I ar Ar op m -~ @ 110 &3 _.Io mu
M@Eﬁtﬁm@wﬁe_aacf B9
A

_51_

CH

EH Ofl
Collection @ chosun



+

A
ol

0l

by

j
o)

ol
<
o0

<
"3

ol

—_

Y

0}
<H

ol
~J
oll
K

Mr
H
e}
oD

KA

Ol

A

10

=
S

At
QA TA~2

SHOIE A S

| /AL 2E.

=]

10

2ol=

50+ 10%,

£
= L

2T,

7Al)

=S
=2

60
E

—_

)

oll
Ju

150-300Lux Ol ALCk.

—
e

A

10

00

(Samtako, Gyunggi, Korea)Es =2

A

At

MHr
LA
I9)
KR

E
oll

i

AULH.

X0

[t
0

oK

Ok
30
R
2N

J12+0l

0}
<H

FAMIIE
Fgot:H

insulin

M
g\

=

=

iodoacetate)
LHOI 50 p 1(3 mg/ml)

|.

2
o

oS
=

4

-
2t

=
=

MIA(monosodium

1o
0

o

oll
Ok

30
Rl
Bl
Bl

10

00

i
<

<0

ol
&0

]
Bl

lo-
oll

Wk

A
10
oll
rH

=
4

-

<0

ol

—_

Y

Id
0

-

N}

Ol
il

=

—_

)
0l0

i0J
Bl
T
ol
oJ

1]

2 HA

=]

HOOHA A

0

o=

=

=

ear punch

g =2clot

10

oll

ol

60

o)

00

Ol

o8

=
T

= 50 mg/kg

| S—
o

=3
Uk

e

00
rH

Ol
rH
0

200 mg/kg SE0WHE A

| S—
JsE

=S
=2

o]
LH
Ok

ol
30
Rl

1]
H0

0l
b0

FCH(IV-RB-02-1904-04) .
- 52 -

Collection @ chosun



e
7

<
0l

=l
a0
m

70

<l

Ol

o)

of

i
Il

<

-t

0

ol
30
RN
2N

I1e]
Kl
Bl
ol
<0
Bl

Ar
Rl

ok

K0
Ik

RN
B
{1

ol
O
1o
o0

il
H
0

-

N}

I1e]
ol
Bl

e

Ol
RO

ol
00
&3

ol

D

B
83

A SFH CH(TableVl).

5

Ol
O
N
A0

JU
<
RO

-

N}

Ol
83
e}
RO

Al

2.6.

33
I9)
RO
KIr

e

Incapacitance Meter TesterE 0|2

=
—

P

5
=P

kel Ms 2
Cl

ot

Ctel ol

=
A

=3 2F
-, M

o
[

0 60= JI=JIZ Al

o

ot

gt ©
= T

1 g

—

—

83
I9)

<J

e

00

ol
<r
RO

-

0l

)} x 100

AR

1o

}

20
0

) /(3

AR

1o

wl
ol
ok

I

HE2E(%) = {(

_53_

Collection @ chosun



I R R =

RO &1 & < 3 ju S B8 ¥ o D

= oW L 5 I A o

W 5 = wos L < o 40

W s 5 L @ s m ™ RU A

s Q o & S W - ol u ]

o X5 o 2 =R T o b

5 w34 8 Eq 3 % o bR

_ ) ¥ o — ¢ K

oD oy mo oo o R ¢

mo o i ® ? s © 5 5 & - I

< ® £ ® 25 T

o_._ Bl m”_._ "0 o ® ..nlv. W o_=_ W B3 ol ~

A S w2 2 o c = e K S

. W 5 8 9 S w3 4oy o

o o= Z Z = x g > [ wo

s & B g s =2 g e @ s

n OB S L4 en =2 = oo ¢ 2
= = 7 [

A TR == RS ¢z = ¥ a 0
(o] — - @] (@) O :A|_ —_

o 0w o - = o o w 30 ) -

R0 [ ) = S o T

= 00 S o 2w L

< 8 & = © S < © o ol

0 s T = = = = F° s
— 11O N R (n/._\ >< ~ N (@)

N w Z oo R WY os T Uy 50
=~ I = W © © = I e 2 X il

— E.._ o™ = =} m - |r 2

) — Iy = N BN o) ¥, =
il wx Sz W2 ) s b5 w 5

| oom ¥ = = = IH ER- S Rr & o

= oy 2 S e I m 5

ok s < o o = ol o ol o ©

i 5 o 222 o RS A £

i K & o = o o N T 5 K A

= T < © m = = O % Ko %o nJ — o

U o U= = e oL LW 0 o W

o s A oNom =2 g 2 ol 2 ﬂ - > ) s -

= | o = o = =

- 54 -

Collection @ chosun



(decalcification) SIS CH. 0 & mtetElez NHE XZAS 7 umng

-/

AJI2 X2 %, Hematoxylin and Eosin(H&E) & Safranin-0 SAMHsS A

ANleb = 11 ZUtE & &0/Z0t0lA 2EotALH.

of variance test) Duncan AIE 2& HlWE AAIGHH p<0.058€ M &

ot Hez BH SHACH(SPSS ViI2., SPSS Inc, Chicago, IL, USA).
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Table IV

. The Composition of Natural Functional Complex Formulation.

Type of Diet Yield Ratio
Extract of Chaenomelis Fructus 24 . 3% 35%
Extract of Angelicae Gigantis Radix 27.1% 35%
Extract of Kalapanacis Cortex 12.8% 10%
Extract of Saururi Herba 16.5% 10%
Extract of Raphani Semen 13.9% 5%
Extract of Zingiberis Rhizoma Recens 1.7% 5%
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Table V. The composition of Experimental Group and Dosage.

Group No. of Animals Type of Diet Dosage
Normal 10 -
Control 10 N.D.
Low
10 50mg/kg
group Normal diet
Test | Mid group 10 100ma/ka
High
- 10 200ma/kg
group
- 57 -
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Table VI. The Grade and Arthritis Clinical Index.

Grade | Clinical symptom
0 No change
1 Mild swelling of the ankle joint
2 Moderate swelling of the ankle joint through the metatarsal bone
3 Severe swelling of the ankle joint through the digit
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Fig. 1. Effect of Samples on Weekly Weight in MIA-Induced Osteoarthritis
Animal Model. Mean+ SE(n=10)
Low group(50 mg/kg), Mid. group(100 mg/kg), High group(200 mg/kg).
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MIA-Induced Osteoarthritis Animal Models. Mean =+ SE(n=10)

A: Dietary Intake, B :Drinking Water Intake.
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Fig. 3. The Effect of MIA-Induced Osteoarthritis on (A) Clinical

Arthritis Index and (B) Animal Arthritis Weight Load Index.

Mean+ SE(n=10)

a~c) The statistical significance level of the mean value for each test

group is expressed in each subgroup for p <0.05.
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group is expressed in each subgroup for p <0.05.
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CHOSUN UNIVERSITY

“-ur,membrane

Fig. 5. Effects of MIA-induced Osteoarthritis on Animal Joints.

A, a: Normal, B, b: Control, C,c: Low group(50 mg/kg), D,d: Mid.
group(100 mg/kg), E,e: High group(200 mg/kg). Hematoxylin & Eosin
staining (X40 & X100). Scale bar = 100 um
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‘membrane

Cartilage cell

Ynovia
membrane

Cartilage cell

Fig. 6. Effects of MIA-induced Osteoarthritis on Animal Joints.

A, a: Normal, B, b: Control, C,c: Low group(50 mg/kg), D,d: Mid.
group(100 mg/kg), E,e: High group(200 mg/kg). Safranin-0 staining (X40 &
X100). Scale bar = 100 pm
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Fig. 7. Effects of MIA-induced Osteoarthritis on Animal Joints
(Mirco—CT).

A: Normal, B: Control, C: Low group(50 mg/kg) D: Mid. group(100 mg/kg) E:

High group(200 mg/kg)

_72_

Collection @ chosun



Table VII. Effect of treatment with samples on cartilage volume.

Group Cartilage volume
Normal 5.3875
Cotrol 4.3633
Low Conc.(50 mg/kg) 4.4603
Middle Conc.(100 mg/kg) 5.0938
High Conc.(200 mg/kg) 5.8752
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