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Effect of Cervi Pantotrichum Cornu

Pharmacopuncture on Suppressing the Expression of
iNOS and Production of NO in Type II
Collagen-induced Arthritis Mice

Lee Hyun-jin, Cho Hyun-seok, Hwang Min-seob, Jung Chan-young, Lee Dong-gun,
Kim Eun-jung, Kim Kap-sung and Kim Kyung-ho

Dept. of Acupuncture & Moxibustion, College of Oriental Medicine, Dongguk University

Objectives : The objective of this study is to investigate the suppressing effect of the cervi
pantotrichum cornu pharmacopuncture on the expression of iINOS mRNA and production of NO in
synoviocytes from artificially arthritis-induced mice.

Methods : In vitro test, synoviocytes extracted from a knee joint of a mouse were cultivated, and
the herbal extract of cervi pantotrichum cornu(0.4mg/mé, 0.6mg/ml, 0.8mg/m¢, and 1.0mg/m¢) was added into
the wells of synoviocytes to suppress the expression of INOS mRNA and production of NO. In vivo
test, each ten mice were allocated into three groups; Normal group, CIA-elicitated group(CIA), and group
treated with cervi pantotrichum cornu pharmacopuncture after CIA elicitation(CCA). The extract of cervi
pantotrichum cornu was Injected into the acupoint of SPy to observe the changes of foot thickness in
mice and the suppression of MIF, TNF-a, NF-kB p65, and iNOS.

Results : In vitro test, the expression of iNOS mRNA and production of NO were dose-dependently
decreased in the wells of synoviocytes treated with PMA. In vivo test, the suppression of MIF, TNF-q,
NF-kB p65, and iNOS was clearly shown in the pieces of the synovial joint treated with the extract of
cervi pantotrichum cornu. The foot thickness also decreased dose-dependently.
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NO.

Conclusions : It is speculated that the cervi pantotrichum cornu pharmacopuncture can be applicable
to the therapy of rheumatoid arthritis by suppressing the expression of iINOS mRNA and production of

Key words : Cervi Pantotrichum Cornu, MIF, TNF-a, NF-kB p65, iNOS, NO
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(o A A& 3HA] %2 1 Normal Group),

0.19% collagenase”} E3H¢ Dulbeccos modified Eagle’s
medium(DMEM, USA)ol| 2417+ §oF wkg-sto] &3
#Aurs Felsta AAEeATh 01% collagenaseol] 3
7CAA 1417 Bt #2] gt B 3000rpmel] 587+ 94
235t 37C, 5% CO, incubatorol Al 10% Fetal
Bovine Serum(FBS; Sigma, USA)7} ¥ DMEMZ
ARgste] wjdstsitt. L @HAE flE AR 100unit
/m{ penicillin, 100xg/m¢ streptomycin(Gibco/BRL, USA)
S A7k Alxe Eekaae 0% He Asks uf
PBSZ Aoj5=1, Trypsin-EDTA(Gibco/BRL, USA)S
Aol Al vkt iR 2dvieh wsketo] 5
ek Agoll= 3-53] A AEE ARSI

3) +ZWEAEY iINOS mRNA FA=}
w9 NO A4 W 24

(1) INOS mRNA 28 =4S 918 RT- PCR

%8 49l inducible nitric oxide synthase(iNOS)
mRNA 3 s 2Abs7] 8 s dasd
A Wk-3-H (reverse transcriptase-poly-merase chain
reaction, RT-PCR)S AAIsIth &&3dA 2]
5x106cells/wellS 6wellel platingdtal 12A]3F %9
phorbol-12-myristate-13-acetate(PMA, 1ng/ml)E 1
AlZE Agste] INOS mRNA 2d S FEg & 58
ok H 04, 06, 08 2 LOmg/mE 27t s=EE A7}
ato] 24A1%F F3F mgetaith Mg & A% RNA
= trizol reagent(Sigma, USA)E A}§3te] &3
1 UV-spectrophoto-meter(Shimadzu, Japan)® <%
o} TEE ZA3Ah RT-PCR kit (Premega, USA)
£ o]&3te] (DNAE /¢ ¥ iNOS primer (sense,
5-AGA CTG GAT TTG GCT GGT CCC TCC-3;
antisense, 5-AGA ACT GAG GGT ACA TGCT
GGA GCC-3)E PCR machine©. & ®F3-A17t}h. PCR
AHE2 1-2% agarose gel’doll A 4719953} relative
intensity® A3ttt ¢H RT-PCRe AEA S
71571 98t internal standard$! B-actin (sense,
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5-GGA GAA GAT CTG GCA CCA CACC-3;
antisense, 5-CCT GCT TGC TGA TCC ACA TCT
GCT GG-3)9 TF& Aol ZA83d

(2) Nitrite Assay

Nitrite assayE &3 NO A4 &S S48 =, 12
AZE ke SEREA ] 5x105cells/well] PMA
(Ipg/mo) 1AZE A2l & 58§ FE55 =404
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27 ¢ 93 B2
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(collagen—induced arthritis; CIA)
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Sth COob 4mg/mle] complete Freund's Adjuvant
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Santa Cruz Biotec, USA)¥} rabbit anti mouse TNF-
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. 2 3 8 04ng/mt A Al 279%(3.06+0.020m/5%106cells),
0.6mg/ml A A 43%(2.36+0.03m/5%105cells), 0.8mg/
mt 2] A 629(1.57+0.13um/5%105cells) 18] 3 1.0mg/
1. A M Z L INOS mRNA &AL m A Al 669%(1.44+0.04m/5x105¢ells) 7F 72 3kod
251 2 NO MM oK BE F4(P005)0] dE FE oFH HaE B
9th(Fig. 1-B).
1) #ZFB3AAEY INOS FHx Id
A 2. CIA dF oM INOS MM =ZHof
PMA el o3 F@AAAZAA 2 INOS o|st =& &4 245}
mRNA #d2 F7eid e, 58 A & 5

E-oEAoR “‘?ﬂo} AaERod, Fode
t}. & PMA A=A 2d == INOS mRNA 2 o
Hs) =gor A 04mg/meol A 18%, 0.6mg/mlolAl
25%, 0.8mg/mloll A 26%, 1.0mg/meel A 31%7}F 723}
AtkFig. 1-A).
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Fig. 1.
Pantotrichum Cornu Herbal Extract(CC)

godto] ] H AT A = F-Foll ot i |7
o. g FA v CIA #+32
2 3NE B
%'era—r% EEE% {%Hﬁ% a3t
= AE Hc}ir/}. =& oFS A=d CCAT2 CIA
oo wste] 79(3.98+0.14mm), 144 (3.60+0. 11mm)
219(3.13+0. 18mm) 2 28¢U(252+0.11lmm) =¥ 9
AP<000)0l A Ll 1P FAarh ddlon, Al
Zrol A& JipE RlEe] a7t FUheH
(Table 1, Fig. 2-A).

Nitrite (M)

PMA -

+ + + + +
0.4 0.6 0.2 1.0 (mg/mD)

B

Inhibition of PMA-induced iINOS mRNA expression (A) and NO production (B) by Cernvi

The synoviocytes cells were treated with PMA for 1 hour prior to the addition of indicated concentrations(0.4, 0.6, 0.8
and 1.0mg/ml) of CC, and the cells were further incubated for 24 hours. The PMA-induced iNOS mRNA expression and NO
production were dose-dependantly decreased in CC-treated synoviocytes.

Abbreviation. PMA, phorbol-12-myristate-13-acetate; CC, cervi pantotrichum cornu herbal extract; iNOS, inducible nitric

oxide synthase; *, P<0.05 compared with PMA alone.
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Table 1. Inhibition of Foot Thickness in CIA(Collagen-induced Arthritis)-evoked Mice by Cervi
Pantotrichum Cornu Pharmacopuncture (mm)
o Group
Objective
NOR CIA CCA

1st day 1.74+0.12 1.81+0.18 1.79+0.17
7th day 1.75+0.15 4.46+0.15 3.98+0.14"
14th day 1.74+0.12 4.01+0.19 3.60+0.11°
21th day 1.79+0.11 3.89+0.18 3.13+0.18"
28th day 1.75+0.17 3.85+0.15 252+0.11"

Abbreviation. M+S.D, Mean+Standard Deviation, NOR, Normal group; CIA, collagen-induced arthritis group; CCA,
group treated with cervi pantotrichum cornu pharmacopuncture after CIA; *, P<0.05 compared with CIA.

Foot thickness (mm)

7

Experimental days

21

| SR

Fig. 2. Mitigation of CIA in Foot and Knee Joint by Cervi Pantotrichum Cornu Pharmacopuncture

A. Inhibition of foot thickness (upper photo, CIA; lower photo, CCA, x4).

B. Diminution of synovial membrane damaged by CIA (upper photo, CIA; lower photo, CCA, H&E, x40).

Abbreviation. NOR(4), Normal group; CIA(®), collagen-induced arthritis group; CCA(®), group treated with cervi

pantotrichum cornu pharmacopuncture after CIA;
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749%(697+61particles) & 594 (P<0.05) YA 7438}
ATt Table 2, Fig. 3-A).

b AAFTEAQ TNF-ao] HIv-gAxe] &
= CIAT A= S7ete W CCAT A& HAs)
Atk old TNF-a ¥4uks 4

A 233+10paltlcles)°ﬂ H]3l 933%(2406+
105particles) 7}t A1%, CCATS CIATdl H]3)
70%(732+53particles) 2 24 (P<0.05) A 74
&} 9 tHTable 2, Fig. 3-B).

(2) NF-xB &4 4]

iNOS A el #ojst= AAIAF NF-kB p6o2] %
Aubs Az BxEe CIATAME F7kste ubd
CCATNAM = Zassrt old NF-«xB ptb &/t
SAEE S23EY A Folo s, 8
WA AxdoA ek GRS Bt
NF-kB p65 4/ uke2] /4 A7 CIATS A%

T (370+4particles) ol M]3l 832%(3449+232particles)
Z7FsF AR, CCATS CIAT o M]3 59%6(1405+114
particles) 2 F9J4(P<0.05) UAl 743 TtHTable 2,
Fig. 3-C).

Table 2. The Image Analysis for Inhibition of INOS by Cervi Pantotrichum Comu Pharmacopuncture.

. Group
Objective
NOR CIA CCA
MIF 21816 2652+151 697+61"
TNF-a 23310 2406+105 732+53"
NF-xB p6b 370+4 34494232 1405+114"
iINOS 208+10 2753£173 818+21"

Abbreviation. MIF, macrophage migration inhibitory factor; TNF-a, tumor necrosis factor-a; NF-kB p65, nuclear
factor-xB p65; iNOS, inducible nitric oxide synthase. NOR, Normal group; CIA, collagen-induced arthritis group; CCA,
group treated with cervi pantotrichum cornu pharmacopuncture after CIA; *, P<0.05 compared with CIA.

A B

C D

Fig. 3. Suppression of iINOS Activation by Cervi Pantotrichum Cornu Pharmacopuncture (CIA, Uppert-box;

CCA, Lower-box)

A. Decrease of MIF (MIF (arrow) immunohistochemistry, x400).

B. Decrease of TNF-a (TNF-a (arrow) immunohistochemistry, x400).

C. Suppression of NF-xkB p65 (NF-kB p65 (arrow) immuno-histochemistry, x400).

D. Inhibition of iNOS (iNOS (arrow) immunohistochemistry x400).

Abbreviation. MIF, macrophage migration inhibitory factor; TNF-a, tumor necrosis factor-a; NF-kB p65, nuclear factor-

kB p65;

pantotrichum cornu pharmacopuncture after CIA.

iINOS, inducible nitric oxide synthase; CIA, collagen-induced arthritis group; CCA, group treated with cervi
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(3) INOS A4 A ANAe BAEdS A |
INOS9] UAWFS A EZ o] BE¥ = CIATIA = $7} Fulg 2 #Fdde Oy 9908 BE7] T,
sl 9hH CCATAAME AASITE o]# INOS %4 AA AAE g A=y B FAPs vz F Qe
ARSAELE &S84 AHH Feo Exsia A X 7ok ofF gle Aol A dA
=y A EAA ek AureS wmarh iNOS ZAE= aspn‘m H] ﬂiO =A A A (salicylate), ©F
OFA uF & cortlcoster01d) Az Wy

10particles)ol Bl 1224%(2753+173particles) 5 }0}
AA T, CCAT2 CIAT | H]8] 70%(818+21particles)
2 o (P<0.05) A HAdkith(Table 2, Fig.
3-D).

cytokine?] <33 v
22491 A Az ] B Wt o) A= A
o] dojdt}? o3t FulelaA APl A 7
9 FulElaA AZ-(theumatoid nodules), H#4
(rtheumatoid vasculitis), ¢+ % (eye inflammation),
A7A71% oA neurologic dysfunction), A # 7% &
of, ¥=4d " Z(lymphadeno-pathy), B Ad=
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ok o) wHl, &2l type IT collagen &7F &
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Z7H%  pro-inflammatory cytokine?! IL-1, IL-6,
IL-8, IL-10, GM-CSF % tumor necrosis factor-a
(TNF-q)¢] 27} o1z=x AAQlAel nuclear
factor-xkB9] A3} A58 4 cyclooxgenase(COX)-2
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il 25 & A(matrix metalloproteinase; MMP)9] &
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MIFe] &4 FLS9Jr EH”/H]_‘?_ o] 23 TNF-a2

§ %3947]‘31 O A dsdE AARIAR]
FEgh 19861 B cellol A
immunoglobulin k light chain®] A%l AAFEA
ubAE AAeIx} NF-xB(nuclear factor kappa B)&
po0 subunit family(p50, p52)2F p65 subunit family
(p65, c-Rel, RelB)2] homodimer %+ heterodimer &
TAEY, BE e e AlEZA I inhibitor?]
kB protein(kBa, kBB, IxkBy, IkBe, Bel3)E3 23
atal qlo] sty dElE AXdd EAlgtt 1
#u} cytokines(TNF-q, IL-1), bacterial/viral infection
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