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In Vivo Studies on Anti-inflammatory Activity of Nephrite

Dong-Oh Han, Bo-Hee Choi',

Hye-Jung Lee, Insop Shim?, Sung-Keel Kang®, Dae-Hyun Hahm*

Department of Acupuncture & Meridian, Graduate School of East-West Medical Science, Kyung-Hee University,
1: Bokyung Nephrite Co., 2. Department of Integrative Medicine, College of Medicine, The Catholic University of Korea,
3 Department of Acupuncture & Moxibustion, College of Oriental Medicine, Kyung-Hee University

Most inflammatory disorders are usually treated using anti-inflammatory drugs including non-steroidal
anti-inflammatory drugs (NSAID) and steroidal anti-inflammatory drugs (SAID). In a prolonged use, however, they may
frequently produce adverse side-effects. Thus, it is necessarily required to develop a new anti-inflammatory drug with
little side-effects. Nephrite has been widely used by traditional oriental medicine to cure the various chronic diseases.
In order to verify the anti-inflammatory activity of nephrite, the TPA (12-O-tetradecanoylphorbol -acetate) or the croton
ail-induced edema was developed in the mouse ears and the nephrite powder suspension or the nephrite water was
directly applied to the ear edema. It was found that nephrite could significantly reduce the ear swelling implying its

strong potential
anti-inflammatory drug.

as an active anti-inflammatory agent when comparing to indomethacin,

a non-steroidal

Key words : nephrite(# %), anti-inflammatory activity, ear edema, TPA (12-O-tetradecanoylphorbol-acetate), croton oil,

mouse
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ABEESE tiY }711 8251 ot 22 AT HESR
HRE T dedr] ZE(adeite) T} 2T BEY HELE A

3 fAR 588 71 @S (Nephrite) OF HEE =0, 322 &

S EO) NaAlSHOR! BETE BikdaR 22011 Mohs hardness
6.5~7, specific gravity 3.2~3.3 L& £HI 22 59 F%

2 A 5Y 32 WEHY 24, ¥5, =4 S0 Cld 4

T8 &< S5 =4

AME wy] mEe] 24T 59 4F MEE FE olgdrt g9
£ Mohs hardness 6.0~6.50] 1L specific gravity7} 2.90~3.10 22
AL} vlset ATE 7EKARE Cax(Mg,Fe)sSisOn(OH):2] Q,}O‘M
2 7}7(]; actinolite-tremolite AES FEZA AFEUSY 2
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olH Aol A18%F ¢=E(nephrite powder, NP)2 H=&
e 3719 oMUAIE 71E6ld £4]8k 500mg/1mé saline
(0.8% NaCl)9] 5L F =ojA AIBoIFTh S22 20ng, 10mg,
5ng, 1mg/20pt BSEZ B 8ol ARSHAC

124> (nephrite water, OW):= FHISH U EE 500mg/1InlS
pH 722 BASL 2,500rpmollA] 327 @4 BEI6lH P2

Zo(supernatant)  A1R3H AS WEK.

3. TPA Z Su}

Su} A Dial thickness gauge (Peacock Co., Japan)Z mouse
otz o] SAE X% &, TPA (12-O-tetradecanoylphorbol-
acetate) T FEE Sulsiirt TPA (Sigma-Aldrich Co, USA)
= 25ug/20p0 in acetone ST E AISEIEOH ETLE
mouse QEZ FollE acetone?}S A% FolE TPAS O
722} 10p/site T LEIFROM 52H T Foll TPAZ ATich &
Z Aot IEEE d2g Aeloli

ggze gexd Azl st ek 984 group OW,

Aol - 24 - B

n=4), HSES Ing/20u STE AHEE OK 1mg group (OK 1,
n=5), 5mg/20pt SEE A}ESE OK 5mg group (OK 5, n=5), 10ng
/20p0 =5 Z AME3E OK 10mg group (OK 10, n=8), 20mg/20u0
=T 8 ARZSE OK 20mg group (OK 20, n=5) & 571¢] groupl
2 Utk BEE  (INDO, n=5)ogE
(Sigma-Aldrich Co, USA)Z AIEH O 0.5mg/20u0 in acetone
EEE O95 7 52 5 mouse Y& 7 QHO 10ut/site F 2
ZEC) BIMAIT (CONT, n=5)2 2% 7o TPA T Hzlct
TOR sl9om HaFEe 7t 79 LEZE ol acetone WS A
28t T2 E I

indomethacin

4. Croton oil @& Fat

28t A Dial thickness gauge (Peacock, Japan)Z mouse 2F
= ol =AE Z£F6}I caoton ol FE5E FUSIY
Croton oil (Sigma, USA)2 0.5yg /20ul in acetone SE =2 A
3l mouse 222 FHoll= acetoneS $% Holl= croton oil
ool ZHz} 10u/site & WEIFOH 58 A} Toll A& A
ot ZEHE d=g Aeloied

AETE deRo ATl skl uet @SS Tng/20u =
T & AFRSE OK 1mg group (OK 1, n=5), 5mg/20u SEZ ALE
& OK 5mg group (OK 5, n=5), 10mg/20x¢ = E A& OK 10
mg group (OK 10, n=5) 5 3712 groupQ & 2R3N

thxF (INDO, n=5)2 2% indomethacin (Sigma-Aldrich
Co, USA)S AKER O™ 0.5mg/2044 in acetone SE= €E 7L
52 = Mouse 9% 7] ol 104t/site & WEFFALE. BIAA]
7t (CONT, n=5)2 21Z Holl croton oil T+ Mg T2 5%
o HAFS 7 79 2LEZ Fol| Acetone WS ATIT T2
2 3%t

5. HRE A% &% (Ear edema test)
Wz S 57417 2% F Q% Y FAZ ST F
N7PE /1E0E S AT fu 59 A FAS vl LY

Percent inhibition (%)
(T7 - To) control - (T7 - To) treated group
X 100
(T7 - To) control

6. EAIEA

AslAN= BA:EFEAIE FASKL A8 tolEkE
one-way ANOVAE 83l B3I 1L RRAYeaE2 P<0.05 2
SIct Bot B AEE Yol AFEESES Tukey post hoc
testZ AMSSIHTE

2 3
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SHEE SEZYA KEHT KEKD 598 a7

TY AL 074m 9] H FAZE UAXZol Blg] & AolE Vel
WAl 2o OK10 AB T2 049mS) FHE KTk (Table 1)

Table 1. Anti-inflammatory activiies of nephrite powder on
TPA-induced ear edema in mice.

Treatment Dose(mg/ear)  N°  Thicknessimm)  Inhibition(%)

Acetone controf 8 0.36+0.01 -
Control {TPA) 8 0842003 -

INDO 05 5 0.49£0.03 781

oW - 4 0.74£0.08 206

0K 1 1 5 0.72£0.03 308

OK 5 5 5 069001 331

0K 10 10 8 0492002 80.1

OK 20 20 5 0.54+0.05 66.9

Number of animals.

T =AY 7S £85I E W OK 10 3} OK 20 RIEF

9 4% 010 I 0169 F/ Erbge HASEA OK 1 ojvt
OK 5, OW A Ztol dlsh 7 FA &0l $A5] 2UTt
HZETQ INDO 0] 0.11m 9] Z71ES Bl O A 0.10m 5
718H OK 10 Z2§0] TPA & |fasl ntes o_g_g SlojA] &=
Al ZHE 7tk AE & 4 UAAUCk(Fig
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CONT INDO OW OK1 OK5 OK10 0K20

Fig. 1. Dose-dependent anti-inflammatory activity of nephrite
powder on TPA-induced ear edema. CON, INDO, OW, OK 1, QK 5 OK 10
and OK 20 indicate non-treated group (n=8), indomethacin 05me-treated group (n=>5),
nephrite water-freated group (n=4), Nnephrite Txxmg treated-group (n=>5), nephrite 5Smg
treated-group (n=>5), nephrite 10me treated-group (n=5), nephrite 20mg treated-group
(n=5). Ear sweling is expressed as mean thickness increase of ears. Ear edema was
measured at 7 hour after TPA treatment. indomethacin (INDO) was used as a positive
control. The data for ear thickness were calculated and analyzed by repeated one-way
ANOVA, followed by the Tukey HSD post hoc test for further confirmation. **P<0.001,
*P(0.05 as compared to CONT group.

increase of ear thickness (mm)
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Fig. 2. Dose -dependent inhibition of nephrite powder on
TPA-induced inflammation. CON, INDO, OW, OK 1, OK 5 OK 10 and OK 20
indicate  non-treated group (n=8), indomethacin 05me-treated group (N=>5), nephrite
water-freated group (n=4}, nephrite 1mg treated-group (n=5), nephrite Sme treated-group
(n=5), nephrite 10me treated-group (n=5), nephrite 20mg treated-group (N=5). Ear
swelling is expressed as mean thickness increase of ears. Ear edema was measured at
7 hour after TPA treatment. Indomethacin (INDQO) was used as a positive contrdl. The
data for ear thickness were calculated and analyzed by repeated one-way ANOVA,
followed by the Tukey HSD post hoc fest for further confirmation. **P<0.001, *P<0.05 as
compared to CONT group.

Inhibition (%)

ESHHMAZEE 7IFECE 7 9 9EYH 5HE viEk
&1 INDOF0] 78.1%2] dAs3E LIERIQ T OK
OK 207%0 ] 7—.‘7—} 80.1%, 66.9%Z TPAE Fdlgl dZ5mgd
Bk 2 282 OW, OK 1, OK 5, OK
10 dgat 08 %j—éodiﬂ sEo| &riske ASE Hol
nephrite powder 2] EL7t S71eE @& oxsddo] 1
10mg/200S} ESEOA 71A Hoig g VERI AT (Fig. 2)

2. Croton oil @& Fatofl el ASE L dg49 gt
e A9 FA4 Hi AY glgien &

79 AL 1.08m BEE FAV SUI8I9CE iR INDO

0] 0.69m ,OK 5 £} OK10 X]|E70] 80.0mm, 0.76m & H =S

LIERN QAT (Table 2)

Table 2. Anti-inflammatory activities of nephrite powder on croton
oil-induced ear edema in mice.

Treatment Dose(mg/ear)  N*  Thicknessimm) Inhibition(%)
Acetone control 5 0.38+002 -
Control (Croton oil) 5 008+0.03 -
INDO 05 5 0.69+0.01 583
0K 1 1 5 0.93£004 183
0K 5 5 5 0.80£0.02 417
OK 10 10 5 0.76£0.03 472

*Number of animals.

7} 0] A T B7ES SEANS W RO INDO
Z180] 0.29m 9] B7HES RO FA 0] RAKSHAl A FAl7}
0.36mn £ 71& AAH £7F8F OK 1073 0.40mm Z718F OK 5720]
croton ol B P njeA 7 AETUA WEoA aHS
TR RS & 4 YUUCk(Fig 3)

08 |
07 b
0.6
05t
04 ¢ " 2
03 |
0.2 ¢
01}
0

Incraese of ear thickness {(mm)

CONT INDC OK1 OK5 OK 10

Fig. 3. Dose-dependent anti-inflammatory activity of nephrite
powder on croton oil-induced ear edema. CON, INDO, OK 1, OK § and
OK 10 indicate non-treated group (n=5), indomethacin 05me-treated group (n=5),
nephrite 1me trealed-group (n=5), nephite 5mg treated-group (n=5), nephrite 10mg
treated-group (n=>5), Ear swelling is expressed as mean thickness increase of ears, Ear
edema was measured at 7 hour after TPA treatment, indomethacin (INDO) was used as
a positive control. The data for ear thickness were calculated and analyzed by repeated
one-way ANOVA, followed by the Tukey HSD post hoc test for further confirmation.
*P(0.001, *P(0.05 as compared to CONT group.

ESHHIARTE 71ELE 4 79 359 58S viekd
S ) thEFQ! INDOT0] 58.3%9 HA5HE B OK 53
I OK 107-0] 41.7%, 47.2% % Croton oil2 §ul5t @& 1w
Al GEGA 588 UERIRTE ol JEHHAA] ESF OK 1,
OK 5, OK 10 =0 & JZ9A Eo] E71s19I o2 Q18
nephrite powder 9] L7t E718E €5 AxsdHo] YU
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10m5/20449) SEOIA 718 Holde OIS 4 UNCH(Fig. 4)
90 1
80 |
70 . *xk
~ 60
3\2 50 | or *kk
2 407
%’ 30}
= 207
10 1 m
0 F— — *
—ip L CONT INDO 0K OK5 OK10

Fig. 4. Dose-dependent inhibition of nephrite powder on croton
oi-induced inflammation. CON. INDO, OK 1, OK 5 and OK 10 indicate
non-ireated group (n=>5), indomethacin 05mg-treated group (=5, nephrite Img
treated-group (n=5), nephrite 5mg treated-group (n=>5), nephrite 10mg treated-group
(n=5). Ear swelling is expressed as mean thickness increase of ears. Far edema was
measured at 7 hour after TPA treatment. Indomethacin (INDO) was used as a positive
control. The data for ear thickness were calculated and analyzed by repeated one-way
ANOVA, followed by the Tukey HSD post hoc test for further confirmation. **P¢Q.001,
*PC0.05 as compared to CONT group.
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RO S EZE A 8lo| & non-steroidal anti-inflammatory
drugs (NSAIDs)@} steroidal anti-inflammatory drugs (SAIDs)
22 ool AIZHEE 0152 A1 AIR Ald] HEgo] Bl
517 Qoluicy. wlehd 2 2ol Ralgol M MES 4719
A5, 2GAAY FeHo] thFEs L Uk

Sopzol MEY OFOF Kol BEANY FLE B
IR, 1 & shivt EO= Holdlch BES LIS &
SHAl sl gEE Leu Hae WA skl dme Tk
AFHAINL LEFEE AMJohs Hiigh £ GOl &, A

= Jl-)l' i
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B, i, wPYE ol Ol =GO RlSich ot <X
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O 12 7Rl Efmol Balol TS wU[H] HAS ¥}
glo £ Qo MAlF £o] HHsly I
3t A2 Ui i ZES 9A Srha vk Utk s,
A, AEME Sol dshd, 22 71RE uo] /LR 51A 8
o 282 5lH QA|EE BUsHA sl AUY kHES
Asl MEAA FE a3 S 2 opd, §5Y €8 AASH
o ASAEN a3t ), 713&}1 Ml 4ol vha 7k&ol
Hud HdSe] £1 258 BA AFE, Aggo] B aE
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¥l Et %L, ol9joll, 80| LFE I F7} g wf WS
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indomethacing &g]8F 21} H|AEOZA] SHEZ §
erolr ¢irt. Indomethacin € cyclooxygenase-2 (COX- 27
HIBOIH O T M2 ZHsHA dreh= 24, g, XEas
A indoleacetic acidZ| non-steroidal anti-inflammatory
drugs (NSAID) 24) FUlE|Ad HEE, ZVEEEELSHEY
2, ABEFAG, Aol 93 @5 Arg= D ek

AEE AHEH (ear edema test)2 PEA ZE TeofA]
BEE dAshs a5 Eolold 28 G5 HESlE
Ul AHESHe AE T Wol ALBEH AL Yk

TPAZ Sudt 50l 71 F0) £7188 S80S 1
OK 10 3} OK 20 X| 89 2% 22} 0.10pm # 0.16mn8 S7zk
g HYogM tE XE7l Hisl A FAY F71E0] #X8)
AL OWEY] A2 036mE CONTZH & X8 LERRA
Q91T iz @70l INDO 2ol 011m 9} £7108 HYIOR
A] 0.10mm E£7F8F OK 107%0) €& T o)A indomethacin BT}

0>{E
S

e of £ Jo lo

(i

Jb\

=
(=]

Gzl FI7) Hold ACR LERqTh(Fig. 1) £8 TPAR}
AP 7 7IECE 7 2o €EUA 58S UERIE

INDOw©0] 78.1%8] Hxls8E e B OK 10 3} OK 207401 Z¢
Zr 80.1%, 66.9% 2 S04 YA GEAM E5S BTk HNE
OF OW,0K 1, OK 5 OK 10 £0& k7t ZrlessE 945
AA s2o] Ertoke 482 HA 1L OK 10 s5olA 712 o
W A E VEKITE(Fig. 2)
289 58 Felsk] Y6l Croton oil2 TR Aol
FEEld |29 =5EE ZF 79 J FA SUIE &
2 A2 AU AY FA Ha3T A gigeH tET
Q1 INDOT0] 0.29mn 9] E71FE HYLEA] ol FAlGHA
EA7} 036mm 2 71E BA E718 OK 1027 040m Z718¢
OK 537#0] Croton oil £ Fatst vl2A A GEREA 5Y
A EHE Tt A€ Selg 4= JJTh(Fig. 3) 2t T €&
A sEE UEMRIE ul= R INDOT0] 58.3%2] A
=8HE H91 OK 527 OK 1050] 41.7%, 47.2% & Croton oil
Z /st darEoM G59A S8 S UERIRICE ol ¥
Heloll4] w3k OK 1, OK 5, OK 10 £9.8 EZ9A| selo] &
7HIR I o] 2 Qldl A=RE st EVIEE g5 9N sy
o] YA OK 109] ZE oA 7W Hold2 FOIGIGCL(Fig. 4)
olete AE dile dAsE W ds47t uiRs Aol
TPA 2} croton oil2 SIS} in vivo SEFRHA] E5S A
ol RES gsii7le St Jivke AE B &t ol 4

L o R

© 2
ot O
)

& S8 37 g5 X A5 dsg A3t JE8AE ojgd
& ArhE AKE AlAlchE ALEA Y2EE THFGH in vivo
BE 2y 2 Qi AEE Bl A=Y 4 §58 MEES)
3 98k 7159 7158 M EA JHdehr] Y8 ThE Rl Rt
ATF7E AgElolor @ ALE WhErt
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ASE W @St QEH) DAL A5 Qo] §)
slaod TPA (12-O- tetradecanoylphorbol—acetate) %} croton oil E
1249 FHoll GE8 S5t ARS oA £F (Ear edema
test) S o1 R Ay 29 A FAE FE5IH HhL@J &3} vt
51 22 EEE AUk dSE2 TPAR 720 oA
10mgY} 20mg & T oA DH Q! indomethacin (0. 5mg/ 20p8)0fl H]
alad 71 |Aleh @& sEe B, skt EVESE
=2 dXase 7%1931 10mg = Dﬂ/ﬂ 7}’2\} A #5E o
A siSiTt 019 22 A croton oil 2 7T HELHOIA]
10mg sTolM 71 2 dHEsE 2L skt S7iEeE

=2 858 HYQEA lFArt
oj49l AUHEAMERE @So] HILBIZO|EAH o
indomethacin o] £3l= EEYA 5ol JASE & & AU
o, g% d=0] 7|1t /\}%8}045 a—x‘g glo] gapEel &g
AMEN EEE F

g

e |

2 @TE RABAR JWAB/ISATAUAY (0405-
OMO00-0815-0001)9] x)¢loj S5l o] BT RY.

e

BTAS ]
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