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ABSTRACT

Objectives : The aim of this study was to investigate whether the extract of Coptidis Rhizoma inhibits inflammation
in chronic cold stress (CCS)—exposed mice or not,

Methods : Coptidis Rhizoma extract (CRE) was made by reflux with distilled water., Male ICR mice (7 weeks old)
were divided randomly into 5 groups: (1) control, (2) CCS, (3) CCS+CRE 100 mg/kg, (4) CCS+CRE 300 mg/kg, (5)
CCS+CRE 1,000 mg/kg groups. Mice were orally administered once a day for 14 days starting from 1 day before
CCS. Group (2)—(5) were exposed to CCS conditions that maintained at 4C for 2 h once a day for 14 days. The
levels of serum cortisol and hypothalamic prostaglandin E1 (PGE1) and PGE2 were measured by enzyme-—linked
immunosorbent assay kit., The expression levels of several pro—inflammatory factors like heat shock protein 70
(HSP70), c—fos, and nuclear factor kappa—light—chain—enhancer of activated B cells (NF—kB) were measured by
western blot analysis in mouse hypothalamus,

Results : Oral administration of CRE 1,000 mg/kg significantly suppressed the increase of serum cortisol levels in
mice exposed to CCS, CCS—exposed mice had significantly increased the expression of HSP70, c—fos, and NF—kB
in hypothalamus, while CRE treatment significantly attenuated the elevation of these pro—inflammatory factors,
The ratio of PGE2/PGE1 was also higher in CCS—exposed mice than control group. CRE treatment significantly
reduced the increase of PGE2/PGEL1 ratio induced by CCS.

Conclusion : These findings suggest that Coptidis Rhizoma may work as a potential agent to modulate inflammatory
responses under the condition of cold adaptation formed by CCS,
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29 WIE % cold stresse H AFSHE
(hypothalamus) 99| cold sensing 4849 455
=3te] 3 53 4 AY PARES S, s F
cold stress (chronic cold stress; CCS)= A& $XE ¢35
& W7 L hA—RS S FSHAIZIARE, o2 g A7t Al
SHYE AW A G5 9 A&AHEA Y ZAE oF7)6k
7 AWe FEslE an)?, ocsE B W cortisol X
¥ AJASIE W nuclear factor kappa—light—chain—
enhancer of activated B cells (NF-kB)?} Z& pro—
inflammatory factors®] &d F7M5 FE3td] & A4S
—x]&}=H| -2 Al Z(hypothalamic—pituitary—adrenal axis;
HPA)S 43 o2 ARpH o g A 4, 18, &
o 2Abe gurdtn A A lem® ™ cosyt HES P
9 ] AFeEe 93 W pro—inflammatory cytokines€]
5% 71 gE 9 A AEHE FE=5H, o= CCS
2= gk HPA 27 99 olAra} W Aol U2 o
3l v} 9o’ E3F Kim @ Makino 59 CCS 4% HPA
il dF © AR AE A gt oo JA] A5S AE
Aoz FHsto] gofe CCS f& 45 24 7S AA
St

ez A g HIK S £F 5 NES 9F 23
Rle2A RERE YT WRE EFT Aoltt. ol= A,
¥, & IR R KR o|FOA flon, I F ik IEIEA
AAlol st Ko kS FEdTim dA ok’
= o2 RS Hlmste] QA9 Sl REE He 1Y
Fol vwA YAt gy DA wet Uehbe S
st B A 27] dAA = fBRAA WEo] U
ot g A Utk @R - &R oA S T EAP
7h Al WE AAsHd pg7F R&sHAl = Rt gl
T A&Eel QEd'”, ol st AMA A Al HR
HolZg-S FE5t RE FEAA FATS ujst= AL
2 PBR7F R HEL deS & 5 ok ZRY JAY
A DAt FALE WiET 28 MUk Sol ke,
B - KB ol “RBRIE AL, SUREEE, MBS
Ja, WEY, DKPABHARE, ZEEE T T2 FHANE Fel
g 4 At ol AA FaH EL HAH FE whey
AR S4e2 R 45 el =2 5 S
AISEL Sk,

A (FEE)2 vyeotniTtel &3t il 0 ¥
A (Coptis japonica Makino), =3+ (C chinensis Franch.,),
A2 H3A(C deltoidea C. Y. Cheng et Hsiao), <% (C.
teeta Wallich)®] H2]& A A% He&7|5 At Y4L=
o|= A ¥ 9] berberine, coptisine 0] FAAECZ {5 o]
UeH?. Bxspmom PAL T2 MR, MWAMEY &
& 7Hu, Tt maol 39 2283 BaARe 3
% 2ol 45 v Ao FH FEEY FEF a5l
gt oF2] A& lipopolysaccharide (LPS) = WE4AE
Z 9 pro—inflammatory gene 2r& ¢j#] %151 ujxz}
A FAAEANA S tumor necrosis factor—a F= NF-kB
g oA 759 et Bus} 99lon, berberine?] ok
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A ogd oA 2%, ovalbumin FE FF] A%
RARS oA &%, NF-kB d qAE =

ol e €45 v 248 550 4FEHReY A2 &
g iof A&EHOE EEo YEt= F5of thE 29
A 55 A= EE virt gl

2 dFoAe FHo] B AL 2EYA & FERY
e A% A A 2d 55 HUetA sttt uhet
A, FE2ES 0|83l CCSY kE&d nhe-Ao A
cortisol %= @ ¥ AJASHE Y pro—inflammatory T2
d W3S enzyme—linked immunosorbent (ELISA) E
= western blot £4& &3} th-5a 22 AAE 7]
B 18h= vho|o}
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2 Ay AHEE FHA(C chinensis Franch,)< F= At
HolA AujEl AL 243 E(Omni Herb Inc., South
Korea)ol Al +Y4ste] AHgstglon, FE5ET2 o] B
g Ao W Fuste] ARk, AzE oA 200g
= BH71E ol&sty £E3E £ 10819 22 FRFE 7
gto] SR FE7|A 2417 U 7HE FE5HF AL o] 23]
vrEste] st A oI =, ARAE FAURS
powder FE]o] A|&(Coptidis Rhizoma extract; CRE)Z
22.84g2 A3, $2Ax T F&(yield, %)< 11.42%
fom AmE 20CoA Eg & of Adnict §ufjof =<
A&kt

2) Alef

30% acryl amide, tetramethylethylenediamine, tween
—20, ECL reagent, protein assay kit= Bio—RAD
(Hercules, USA)o|A G+ AL rabbit anti—c—fos 12} &
A, cortisol ELISA kit, prostaglandin E1 (PGE1l) ¥
prostaglandin E2 (PGE2) ELISA kit= Enzo Life Sciences
(Farmingdale, USA)o|A F3tgct. Goat anti—heat
shock protein 70 (HSP70), rabbit anti—-NF—kB, mouse
anti—(B—actin 1x} &A= Santa Cruz Biotechnology,
Inc. (Santa Cruz, USA)ol|lA 35}t Protein extraction
buffer+ Intron biotechnology (Seongnam, South Korea)
oA ¢85, phosphate buffered saline (PBS), tris—
buffered saline (TBS), diethyl ether: Sigma—Aldrich
(St. Louis, USA)olA F43st9 . Non—fat skim milk:
BD Biosciences (Bedford, USA)o|A L3Rt AFof
AEE BE Aoke R4S 5F oo AHgSHT,
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AP FEL ICR mice A (TF7, 30-32g) 257t=E £
Z]QlE uv}o) Q@ (Seongnam, South Korea)ol|lA F¢sle] A}
2319k, EE52 5utE]/cage (40em X 25em X 18cm) ‘4-‘?4

T8&5to] ARSI e, AR & 22~247T,
50~70%7} E|E8 {X5Ha, 12417k \:ﬂcg_r7](07.00 Xd
, 19:00 £5)2 =A== A A *}ITOI"’*E} ”3'7]7}
/\]'EL‘ Mt;]EE _]'7_63/\]-&5—' .31:1.0]_ z=

AHEStY ZAAG-EA AHE = J=EE 01'93\‘:]'. %E}é
HE BE YL AFETE A 2 ARE] #3 Thole
91(NIH publication 8™ edition, revised 2011)T A 3]t)
AEETE AHE 9 T2 Zhol=ekel dFof Fsho] =3
HEEAEAYA 52 s: KHP-2014-05-3).
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2) E04 2 chronic cold stress S&

A7+ AE &, AATES 74 7 vy F 5o R Y
Fo] T3t Al (control) ® A2 (chronic cold
stress; CCS)2 A4 H(saline)E A|F kgd 5 m=Z CCS
fre A7 ARE AFste] 19 13] 1493 AFF A5
o}, A3 (CCS+CRE 100 mg/kg), A|4-(CCS+CRE 300 mg
/kg), A5Z(CCS+CRE 1,000 mg/kg)S ZHzH CRE 100,
300, 1,000 mg/kg B=2 AF kg 5 ml &Fof Fst=
&= CCS = 1AIZE ARE AZste] 1Y 13] 1493 A+
Fostleh. CCS fres oo Bud Ao U Ja
sto] AoE~A52e] APFEL Aoz S, Z
29 APFEC] Y& cageE 4T, & 50~70%2 FA =
L Misco control system chamber (Samsung Co. Ltd.,
Seoul, South Korea)ol|A 2A17F ¢t 19 13] Y& &, 9]
£ 1497t ¥HE3te] CCSE H=3t9th

3) €3 W cortisol s &4

Cortisol ELISA assay+ kit manual @ o]Ho] B1¥
A7 wre] gt sAEYHY. 4 APSEY FAS
3000rpmoll A 1087 AHEZSIH B2 serum sampled]
diethyl ether& &3t & 4204 2A17F &<t BHEAIH T
Diethly ether £3=< nitrogen A%
/ 590mm emission ZASZ AAE microplate reader
(VERSA max, Molecular Device, Sunnyvale, USA)°l|A]
protease B4 43t SAF2 controlZ<] ol of
3t %2 At ®ASHTE,

& 570mm excitation

4) k| AASHR =Z] 22| I western blot 24
¥ AJAFSHE (hypothalamus)o 42 CCS /%= HSP70,
c—fos, NF-kB &&o] t3t CREQ <A a%& 32135}
913}, western blottingS 4354t upxgt CCS 4= &

AYEEL gyertin 10 wl/g LFo 2 BREA5I] np &
BEjswolx AL YF et A5 B3t YA AT o
T H2ZE A&t AR BEYE EYstdth ol8F

mdoA Y #id] FEF He A+ 37

AAE Y2l PBSel 13 A& & ARE- A7bA] -80°C o B3}t
gt} 5A4% ¥ AAEHRE 29 protein assay £WL 2L
= #A3ste] 12000rpmo A 1587 A& st 2 A&
Zolg Ago] olgsidch TuA HF F 10% sodium
dodecyl sulfate polyacrylamide gelo]l A7]|9% &, gelS
polyvinylidene fluoride membrane (Millipore, Billerica,
UsA)el  Aastatt,  H|Eold  wRge AAE sl
membraned tween—20& XFFH TBSTO| 3IA3 5%
non—fat skim milke] 1A]7F E¢F W8 & HSP70, c—fos,
NF-kB (1:1000), B—actin (1:3000) 12} ZHE 4°ColA
2ubEot Whe XA theY membraned] 23F A
(HRP—conjugated, 1:2000)0& 1A17F E¢F w¥HEA|HT}
Membranes ECL detection kitE o]&3te] ¥rgA7l &
LAS—4000 mini system (Fujifilm, Tokyo, Japan)< ©]-&
3} band imageE ¥Act. Band intensity:= Image J
(Bethesda, USA)E o] &3}te] AF3IH2H S—actin®] band
intensityoll thr|ste] S48 S control9] Fto
et n= Abste] EASHATE 2+ ¥EE Tto] TBSTE ©]&
sto] 16127t 33] AFstgen, Sl FF2 Bradford
AL o] g3,

5) | AIMGHE L PGE1, PGE2 & &X

PGE1 ¥ PGE2 ELISA assay= kit manual @ o]
Hag A7l Wy weh SPEAYY, 2 APFEY o
A AL 23] lysate®} reaction bufferE Eate] A-2of A
458 Z9oF w2 A7l & microplate reader (570mm)ojA]
protease 84S &334t PGE1 ¥ PGE2 5=3E ol %
3lo PGE2/1 ratio® 73t &, controlit gk diH] %= it
sto] FA|BFAT

6) SA Xzl

2E ZH7Fe mean * standard error of the mean
(SEM)2.2 A3ttt BA A= Graphpad Prism 5.0
software (San Diego, USA)E o]&3lFoH, SAZF &9
A F7tes =9 32 t—A A (unpaired Student’s t—test)<

A8t} pgte] 0.05 ulRtd w) f-ofstrha dekst it

Il ¥
1) CREQ| Ot X& AEY
sE SVHYX &5
CREZ} CCS9fl 9%t serum W cortisol H= F7}o] 0]X]|
L g3s #slr] 28k cortisol ELISA assayS 433t
At CCSol &% AFNAL serum YW cortisol TE=
controlwtol ]3| oF 3 5} B FUIT RN FAZHCRE &
o3t o1}, CRE 1,000 mg/kg Fojol o8] EAZo2 §9
SHA| ZrastAtH(Fig. 1).

AN elst &H™ LN cortisol
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Fig 1. Effects of CRE on cortisol level in mouse serum after
CCs.

Mice were exposed to CCS conditions that maintained at 4°C for
2 h once a day for 14 days. The ELISA assay was conducted
to measure the level of cortisol in mouse serum. The measured
levels were expressed as percent of the control value. Values
were expressed as mean * SEM (n=5 per group). Statistical
evaluations were analyzed by Student's t—test. mp<0.001 VS,
control group; *X0.05 vs. CCS only treated group.
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AER|AO] 25t H| A[MGHR L
&7t AMdl &5

A AAF g AQl HSP70, c—fos,
NF-kB9| = AR f H3to] gt CREY ¥ &sH
7] 91314, western blot £4& 33t CCS F-=of w
£ mouse hypothalamus Y HSP70 ¥&L controlTol
Hls oF 1,74 A= S71¢e 24 FAHSRE {3513 oL,
CRE 1,000 mg/kg Fojoll &3] AR SR |{o5tA Fast
Ah(Fig., 2A). T3 CCS G ¥ AJASHE W c—fos 2
NF-kB &L controlol H|&] 2z 2F 1.5, 1.34] Ax=
Z71 oz BAHOR foslg o, c—fos BEE CRE
1,000 mg/kg, NF-kB ©¥&2 CRE 300 ¥ 1,000 mg/kg &
ool oJ3f ztzt FAH o2 Fo5HA ZHAsHsth(Fig. 2B, O).
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Fig 2. Effects of CRE on the expressions of HSP70, c—fos, and NF—kB in mouse hypothalamus after CCS.

Mice were exposed to CCS conditions that maintained at 4°C for 2 h once a day for 14 days. Westerm blotting
analysis was conducted to measure the expression levels of each hypothalamic protein in mice. Quantification
of densitometric analyses were performed by measuring the expression ratio of (A) HSP70/5—actin, (B) c—fos/
B—actin and (C) NF-kB/S—actin in the lysates of hypothalamus. Values were expressed as mean *+ SEM (n=5

per group). Statistical evaluations were analyzed by Student's t—test.

**£(0.01 vs. CCS only treated group.

"5¢0.05 vs. control group; *p< 0.05 and
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LE2E AF o AN }T W PGE1 9 PGE2 5% &£A3&
213t ELISA assay2® £33ttt CCSo| 93t ] A|AFelE
Y PGE2/1 H]&2 controli’-oﬂ Hl&) oF 1 4¥] A= =713
SEHN SAZLE FFY LU, CREY BE &% FoL
(100, 300, 1,000 mg/kg)NA BAHLE FolatA FHAsHS
th(Fig. 3).
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Fig 3. Effects of CRE on the ratio of PGE2/PGET1 levels in mouse
hypothalamus after CCS.

Mice were exposed to CCS conditions that maintained at 4°C for
2 h once a day for 14 days. The ELISA assay was conducted to
measure the ratio of PGE2/PGE1 levels in the mouse hypothalamus.
The measured levels were expressed as percent of the control
value. Values were expressed as mean *+ SEM (n=5 per group).
Statistical evaluations were analyzed by Student's t—test. *p¢
0.05 vs. control group; *p{0.05 and **p{0.01 vs. CCS only
treated group.
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£ AToIAE A4He AL A2 wEEo] et
L A% wgel ot I oA B dofuma s

QB e r-3lo)] 4HlE = cold stress= glucocorticoid
HE frste] 2= 235 58 89 o= &3l AU
FAFL AT Cortisole AT AofA] Hulgle =
8 glucocorticoid L2 X0 24 HPAo| o3& A5 X
2EF 2o gt AW P4 2o 7195, A&HHQA &
Eg o =& cortisolo] F} EH|E O] glucocorticoid
S84 Ao B2 g2 vhgo] depdtt? o] cortisolol]
glucocorticoid =84 /heat shock T E3 Ao A3 &
HSP70, c—fos, NF-kB 59| pro—inflammatory ZA} ¢l
R WS o 1S frol 5 smdss dY A
W AZAGAANA F8FT 9T FFet e AL

o] Eo?) EF Zhao %‘*2)% 19 13] 2027 xpxqog
cold stress7} Fo]R AtgjolA] HSP70, NF-kB 59| €=
I QAo 2 #7F 9 glutathione 59 ?'ﬂ'*}il- a4 B
HFF a4 5ol Ueiy 24 &4& doXithes A& Hist
Ach. & A4 CCSoll =& npeAo IH cortisol
F%7t controlwtol Bld} FAALE FO5tA FTHslALH,
CRE 1,000 ng/kg $1 ¥ 25l A& Slsigich, Eat
CRE 300 EX 1,000 mg/ke E¢i7} COSE S=¥ HSPT0,

mdoA Y #id] FEF He A+ 39

c—fos, NF—kB @l d 9] X A3t Y IpEdS SAHHLS
2 {95 dAIetY 95 552 UEtE AL st

At

PGE12 ZA A uf7f € A4 2 @3 =59 &3 55
frEstel AU G A PR} G A ST Fof Rk,
A9t 2121 A 9] arachidonic acidZ2H ¥ A EE= PGE2=
cortisolell &3 =A™ thgdt GF L HARHZ9 w7
ZA, B3] c—fos 4TS I B deA A&
el CCS k=29 wat 1 AR W PGEZ/PGELJ =T
H|7}h Al da) g3 Ftetged, olEe A=
CRE 1,000 mg/kg Tcnl SAHLE FosHA AdHE= A
< st
& Aol A gRlIgk CCSoll gt CRES] &5 berberine
Z3EE T L ROIE AE HAREY F49F &5l 7
018}% Ao oAEtt? YEH R berberine 24 2|

A @ A4 AW ARE SAAIA cold stress =&

et A& 23 oliat 4% v Adstn®, suii
oMol thAAMEZ M| ©WE pro—inflammatory Ato]E7}
olo] Bn|2 JA5tH*”, coptisine] 79 NF—kB/mitogen—
activated protein kinase AlZALAA <A*V4? Lpg/
toll-like 8&A|—4 7] pro—inflammatory ZA} O]X]- T
SH oA 8% ol RuErh =W wuman', =%
BOEY 5 39 e ALEY F92 asd B9 A9 A
TATNAE FAHY 5% FEF A5 AT = A
E3 Jiang 5'7¢] 2 acute cold stress(6A17HESH 4T
ZA9M 13 &) &%t rectal temperature 2= A3}
A, TRPM8(¥=A17 U cold signal sensor T &)o] gt
d 37t =8 5% berberined] AW 2= 2 52 1
13k Hp glom o] HigoR AL AEHA FERIA
9 Y a5E AL 5 ot

ghojehd oA HREEE AR
FEgpell o3 of7|E AL Wi
AA 2 BFRE E4AA B 43 FUZEaL ol A
Ao g3FS m|xth oot HHIT AFoA] cold stress
o &% AFo dF s=2Rg =A% 731—} corticosterone
g epinephrine?] Z7+2 #elstAoH”. E3F cold stress=
A = W 5 Aol E7Fe] HBkE Rl ]' Aol NF-kB
AsAGAA Ao Bsts FAstge”. wekA cold
stress =& A] 92 Alo|E7}¢] ¥ glucocorticoid S22 &
o HotEu|E Qs AW FHEY ELF AE7E DASHA
o 2 A7 ZdoAe AT dATE T = Ut
olgigt BHANA FHY 5% FHHAEL FEF A2 v
A AL 2EFAE §=FH HPA 7] cortisol £719} o2
g E5 AL JAAES] AL A St o a3 9F
L39S ¢ 5 A

o]Ake] Ao A FHL cold stress = SERU A &
% cortisol 5= F7F 9 X Ao A 9] HSP70, c—fos,
NF-kB, PGE 59 8% ¥¥ dWd ipdS anzo=w
AAst= AL st ALHA (T AL AEH L)
= AW 5o A FAY =24 555 AFHoE 9
St 9o]e vl
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A= 2apel sgste=
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2 dFolM= B FEE(CRE)Y T AL 2EF X f
A5 A 55 d7E s = 22 22 ¢

1. CRE= chronic cold stress2 X3 A3 @A A
cortisol =9 Z71E A= a5 e AT

2. CRE+ chronic cold stress2 X3 A3 ¥ AJASH
oA A5 AAF @&l HSP70, c—fos, NF-kB<]
T F7HE JASs 25S UEh o

3. CREX: chronic cold stress® ¢ Z713 A 1 A
AFstEO| A PGE2/PGEL ratioS {934 IAst=
858 YeERH AT

20| chronic cold stresso] €3t cortisol ¥ pro—
inflammatory QAFES] ¥ E= X AASHE Y F4% =
= Q]Xﬂ?_—:.}‘/l\‘ gle g slolstgdnt ojale] Aul= uhA A& A
B2 10d 5 7L AN AY5t] e inflammatory
conditiono] T3t e 23 a%e HAEHo T FHsY

£, A 220 A& ol T I o d5el
qE gee] dA E5S AT 4 Adrks FelH AXsE
a7} =t

el 2

B A1 gt=3tojstd 71 dHojo| 2xeslAbed (K14301)
T vRzgey 4 AT Ee] 7|2 HedAlE
(NRF—-2017R1A5A2014768) A4 ¢l o&| 3=
S4tt.
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