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The anti-inflammatory effects of Huang-Lyun (Coptidis Rhizoma, CR)
on injured tissue after bum elicitation

Hee-kyung Kim, Seung-Ug Hong

Dept. of Oriental Medical Ophthalomlogy, Otolaryngology & Dermatology
College of Oriental Medicine, Dongguk University

Background and Objective: Coptidis Rhizoma is a medicinal herb known for its antioxidant and anti-inflammatory
effect. The purpose of this study was to examine the effects of CR on the experimental burn elicitation in vitro and
in vivo.

Material and Methods: In order to know the antioxidant effect on skin cell of mice after burn elicitation, superoxide
dismutase (SOD) activity was measured.

In vitro, the RAW 264.7 macrophage cells were treated with lipopolysaccharides for experimental inflammation. iINOS
mRNA expression was observed after CR-treatment. In order to know effects on the skin regeneration in the burned
mice, we counted the nitric oxide (NO) in blood. We also observed the histological structure in the epidermal basal
layer and the dermal section, and we studied changes of angiogenesis in the capillaries surrounding the basal layer
and dermal papilla. The changes of transcription of iINOS mRNA (inducible nitric oxide synthase mRNA) and changes
of NF-kB (nuclear factor kB) p65 positive reaction were also observed to investigate the changes of the stress in
the skin.

Results: The results indicated that CR has significant effects on the antioxidant effect on skin cells of mice after burn
elicitation by increasing SOD activity in the in vitro test. It seemed that CR decreased the amount of NF-kB which
induced the INOS mRNA dose-dependently and suppress activating NO and angiogenesis. Furthermore, CR facilitated
the process of skin recovery after experimental burn.

Conclusion: CR can be applied for burned skin via antioxidant effect and skin regeneration.
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(Korean Cell Line Bank)olA F43lth Alxe
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ol &gt FAMNA LS AAsH A
photocellel] 40 mM buffer 2.6 m(, nitroblue tetrazolium
100 ¢, EDTAJ/cyanide 200 s, riboflavin 100 ¢ 1
gl gitsl =3 HxE(04, 06, 08 121 1.0
ng/mf) A FEE 100 wS Ea1 3 401Ut
Abs 560 nmel| 4] autozeroE L light boxollA] 1%
T AR F RS S5

A

o] A4S 10

2) RAW 264.7 cell= o] 8¢ iNOS mRNASH NO
assay(In vitro)

(1) iNOS mRNA & =4

3ledo] A58 42 inducible Nitric oxide synthase
(iNOS)°l mRNA &l wA& 93k A7, 24
at7] 9lal PCRYS shel AxAEFE AT
SH(RT-PCR)= AA|3I5ITtE RAW 264.7 macrophages
- 5x10° cells/well-S 6 welldl] platingdt 12417+ &
o) lipopolysaccharide(LPS, 1 xg/ml, Sigma)Z 2413t
Aelste] NF-kB 242 fr=dh + 3¢ 3285 04,
0.6, 0.8 181 1.0 mgml= TEEEZ Hrlslo] 24
A ZHERE v kstsinh. vk & 4% RNAE trizol
reagent(Sigma) & A8-8te] &3+ th3- fluorometer
(Introgen, USA)Z RNAE A8}t RT-PCR
kit(Premega, USA)E ©]-&3lo] cDNAS 43 &
iNOS primerE PCR machine2. 2 HH-3-A|Z] tH(Table
1). PCR AH=2-& 1-2% agarose gel’dollX H7|19%
3lo] relative intensity® 2731 th ¥ RT-PCR
o] AEAFL Frlelr] 8k internal standardel B
-actin®] FZ-Z FAld AAJ8Ith mRNA 2& <]

relative intensity:= Optimas 5.2(Optima, USA)E- ©]

Table 1, The primer of INOS and -actin mRNA

&3 43T (image analysis) 53 H|watsd

(2) Nitrite assay

NO A ZS Nitrite assayS 3l 248 =t,
124]7F vje¥¥ RAW 264.7 macrophages - 5x10°
cells/wellel lipopolysaccharide(1 pg/ml) 2A17F A2
% gy 253 (04, 06, 0.8, 1.0 ng/m)=
Aejste] 24A13F sttt Wik dE< 50 ul
o Greiss reagent(Sigma) 50 < 7}ste] 583 4
oA HHEAIZ) o2 540mel M FFEE SH 5t

A F o 1527 =34
< et shd i 915 Caliper(Mitutoyo,
JAPAN)Z Zo] 2AS AA3}

S AAHI AN B L o
g3l x40 Wl&R BIF T A7 vl

(2) AARIA NF-kB 24 W3l #3

ASHLFAAES 2-3= HARIA nuclear
factor(NF)-kB &3 ¥3}E ZAlel7] 98] Hdx3
slehA AAE AAse =, 4 A3 blocking
serumSl 10% normal goat serum(1:20, DAKO,
Denmark)oll 4] 2A]17F EoF HES-A]A H|Eo0]2] W
S-S A&t 2elm 134 419 mouse anti

Primer Primer sequences Product(bp) No. of cycles
iNOS sense 5’-AGACTGGATTTGGCTGGTCCCTCC-3’ 527 30
antisense 5’-AGAACTGAGGGTACATGCTGGAGCC-3’
£ -actin sense 5’-GGAGAAGATCTGGCACCACACC-3’ 840 35
antisense 5’-CCTGCTTGCTGATCCACATCTGCTGG-3’
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mouse nuclear factor(NF)-xB p65(1:500, Santa Cruz
Biotec)oll 4 C humidified chamberol|A] 72417k &<t
WS-AlZ o, 2218HAQl  biotinylated goat anti-
mouse 1gG(Santa Cruz Biotec)ell 4 C humidified
chamberoll A 24417 link 3t} Avidin  biotin
complex(Vector Lab, USA)l 1A]7FECH A 204
HSAIZ1 3 0.05% 3,3’-diaminobenzidine(DAB)Z+
0.01% HClo] E£3Hd 0.05M tris-HCl £3&-9l(pH
7.4)014 TAAZ F, hematoxylinC. 2 th =Y A 3}
of Fetdn|Fg oz AT

(3) INOS A8 Wz} #&

NO Aol Fosle H5 49 INOSY =7
U BEXE ZASE7] ¢l mouse anti-mouse iNOS
(1:250, Santa Cruz Biotec)Z o] &3+ W 2| 3}3}
A AAE AT

(4) 9%ENT SAAY

A2 e relative intensitye} W<} 3}8t
Ayle] Fx]3lE 98] Optimas 5.2(Optima Co.,
USA)Z o] &3a+ A2 (image analysis)S A&}
gt} A3H= Sigmaplot2000(SPSS INC, USA)S £
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= AAEITh SRS e A& & A2

A 24N 7HE2E 10% NBFO 17& o}gz\ﬂr 175%

e
=
=

N2 ox

2,
rlo
ofl
ox

Zi
-0,

E

o,

i)

O
HU
e}
D
QD
=
=)
=2

el
é

o
‘101‘
ol
=
=]

1215]0}1:} AREAQl e
Hasl] ¢ 6H 1442 hematoxylin} eosin
A & 34skeu| 7 (BX50. Olympus, Japan)L
dFaich @A A9 | AR BX WstE
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=l
g FE2ES A 58S 04 mg/mlelA

73+3.4%, 0.6 mg/mlollA]l 82+1.9%, 0.8 mg/mlolA]

89+1.7%, 1.0 mg/mlolA] 96+1.7%E E-o|FH o
= Z7hslsivk(Fig. 1).

2. RAW 264.7 MIZLH iINOS mRNA 254 21 NO
A x|
1) iNOS mRNA 23 <4
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Fig.1. The anti-oxidant effects of Coptidis Rhizoma
(CR). The SOD ability of CR were dose-dependantly
increased.

Abbreviation: SOD, Super Oxide Dismutase; CR, Coptidis
Rhizoma
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MRNA 23 Z7isislet], #d F3= A +
Er.olzA o g o] 7kAh

Al A E = INOS mRNA 23
o] 8%, 0.6 mg/miA] 10%, 0.8 mg/mi]A] 20%, 1.0
ng/mlell A 27%7} 7+4sAth(Fig. 2-A).

2) NO AR A

LPS A2]® RAW 264.7 A|ZoA NO AL
603%(4.57+0.04 nM/5x10° cells)= Z7}g+ wha| 3}
H F2E A" RAW 264.7 AlZAAE 94
Jde TE-EH AAE Bk 39 FEE 04
ng/ml A 2] Al 109%(4.10+0.02 nM/5x10° cells), 0.6
mg/ml 2] A 83%(0.76+0.02 nM/5x10° cells), 0.8
ng/ml 48] A 85%(0.70+0.01 nM/5x10° cells) L]
I 1.0 mgml 2] A 86%(0.0.66+0.01 nM/5x10°
cells)& 7+43811tH(Fig. 2-B).
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30% 7HAdk 4.0£0.13 mz =4 HAtHFig. 3-A).
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mallory azan &4 % ijﬂrﬂ% oAEY B
ZTo| A EAato] Aldld Arn) 3 g
AM S7he Aoz BAEI of

(WN) 3LILIN
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Abbreviation: NOR, No-treated RAW 264.7 cells; LPS, lipopolysaccharide; iNOS, inducible nitric oxide synthase; *, P < 0.05 compared with LPS alone.

Fig. 2. Inhibition of LPS-induced iNOS mRNA expression (A) / NO production (B) by CR.

The RAW 264.7 cells were treated with LPS for 2 hours prior to the addition of indicated concentrations (0.4, -
1.0 mg/mf) of CR, and the cells were further incubated for 24 hours. The LPS-induced iNOS mRNA expression and
NO production were dose—dependantly decreased in CR treated RAW 264.7 cells.
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Table 2, The image analysis of angiogenesis in CR-
treated mice after burn elicitation. (image analysis
for 100,000 particles / range of intensity: 190-

210)
Group
Objective
NOR CON SAM
Angiogram 45+4 194754 686+13"

o 23] froln mAg R BRI} o2
ZHaelsivh(Fig. 3-B).

ol waf

4) AARIZL NF-xkB 24 ﬂxﬂ

gz2wre] o] 71-Fe] AE 8 FHAA A
NF-xkB p65 %AJukgo] ¥ ?‘El—tﬂ 21 B DS
gl Bl 829% SRk o, AdtellM =
ZFRTHE Z71Zo] At} A% oA NF-xkB p65
antibody %A ¥HS-© 100,000 particle & 181047
24, thZ7<] 100,000 particle & 3141+87] ©]3)
42%9] o4 Y= A AL HATHTable 3,
Fig. 4-A).

5) 95E 4 INOS A4 A
zwe] 3 7145 Axd 7PgAteldA
2 INOS Fgutgo] dEE =, oA 4%

2ol B8l 1079% =718l o), A& o= fx=
THEUE $7HEo] Atk A@7A NF-kB p65
Fgutg2 tlzel vl 57%°] frlddle da
738-S B ti(Table 3, Fig. 4-B).
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Abbreviation: EP, epidermis; DE, dermis; CON, Burn elicited mice; SAM, CR treated mice after burn elicitation.

Fig. 3. The cure effect of GR for burn caused skin damages.

A. mitigative effects (upper, Change of external burn region; lower, Hematoxylin & eosin, x200). The size of burn
in SAM were more decresed than CON. Epidermal damage, as hyperplasia ( ) and dermal damage, as infiltration
of inflammatory cell and increase of capillary in SAM were more declined than CON. B. Decrease of angiogenesis
(upper, Change of external capillary distribution; lower, mallory azan, x200) is shown above. The angiogenesis
(vacant arrow) in SAM were significantly decreased than CON and had probability.



Table 3. Analysis of anti-inflammation in CR treated
mice after burn elicitation. (image analysis for
100,000 particles / range of intensity : 190-210)

Group
Antibody
NOR CON SAM
NF-¢ B p65 338413 3141487 1810447
iNOS 423+11 4988+82 2156+100

Abbreviation: NF-¢ B, nuclear factor ¢ B; iNOS, inducible nitric oxide
synthase; Other abbreviation same as table 2.

A
L""S L. =5
M = P
[ :.' 'Q‘ o Y 4‘!.} . '\)
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-~ " \.-‘ poe. o p
fCON R 2
B - "31
W in
* L bE'
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BB TS RO BN R
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BEY IR SRR 2 ks
TP AR, B B0 et ok
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Bels 2 g, wANsM R, Ik#LfR2 e ot 373
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S uhe yEE iR

fiko®g X

15 shisl AYE ke 1
| Wegke) kel Jofiel 1w
sl B

0% wow 2ol ¢
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* dermal papilla; NF-¢ B, nuclear factor ¢ B; iNOS, inducible nitric oxide synthase; Other abbreviation same as Fig. 3

Fig. 4. The anti-inflammatory effect of CR in burn caused skin.

A. Decrease of transcription factor (NF-xB p65 (vacant arrow) immunohistochemistry X 1000).
B. Decrease of inflammation cytokine (iNOS (vacant arrow) immunohistochemistry, x1000).
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