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Analgesic Effect of Poria cocos Extract on a Rat Model of
Adjuvant-induced Arthritis
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Poria cocos is a natural substance known to have anticancer, antioxidant and anti-inflammatory effects. The aim of
this study is to investigate the analgesic effects of Poria cocos extract (PCE). We evaluated the analgesic effects of PCE
using adjuvant induced arthritis rat model. Male SD rats were administered intra-orally with PCE according to prescribed
dosage, during 6 days. After 6 days later, serum TNF-q, IL-1pB, and IL-6 levels were measured by ELISA. In our
experiment, administration of PCE decreased TNF-o, IL-1p, IL-6 and PGE2 level in serum. Furthermore, it was confirmed
that allodynia was relieved in evaluation of pain behavior. It was confirmed that administration of PCE reduces

nociceptive pain by reducing nociceptive stimuli by acting as an anti-inflammatory drug.
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o] 42 wj nit} BA Y oS &
1A S H3sl7] 915 wol7]Aleolt &
717l whet a4 &S (nociceptive pain), 3
"% (inflammatory pain), 217854 ‘&% (neuropathic
pain) 0.2 HEEM, o] F A FFE& fralFEA
(nociceptor)”’} ] o]Ake] A= o 7 Wizt AH )=
TR JIAH FAEA, 2k T4EA, vE §
Zy=g-7) Soll 9)3ke] Zd ¥ tWoolf, 2011).

Fraf gt A=S1AR 2=, E Sl sl & 224
A= M|3zEre] phospholipase A (PLA)2] 218 ]3] &3l
%]o] arachidonic acid (AA)E A3, AAT cyclooxy-
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genase (COX)Eh= &40l 2]t thA}= o] prostaglandin
(PG)E A gHl(Pardutz and Schoenen, 2010). ©] 3}7gol| 4]
& H-919] relag Aol = 72K (sensitization)©] Folit
A7} oA FwEgh SRS THETh whEba, s
T 3t o R = deihs dAlA EAlEE 1}
& 2dshks o] A5 AREEH, Steroids AlE A A
2 PLA 288 9 AISEAL, non-steroidal anti-inflammatory
drugs (NSAIDs)= COX-29] 2H8-& Alste] A= PG
S Hobd A5 S50l WAskE RS Alojd
2 THHunt and Mantyh, 2001).

WAl Eabe At 7o AL B=- Wolfiporia ex-
tensa)y= A2UFE A T 3~51d0] A2
of FAE #3s PAsh= 78T dFoE dHA
2ATHChoi et al, 2016). H5-2 F3o] Wi Ao ule} &
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(Poria cocos Wolf)2]
A, vk %Hﬂélollll(Shm et al,, 2009), G4k}
A I Wang et al., 2016), &% a 2 RuiDian et al., 2010), &+
A5 A HLee et al, 2017), -2 G 7}(Zhang et al., 2018)
5ol Avka &EA Q) 53] W52 collagenase 2
< Ao HFFE N '] o sEE A
A AR 8ol Thest AT AELRS] 85
g3t} o] Fo] AL gith(Jang and Lee, 2015).

2 T S 2 E8u AL AT AR wiEe
o] F5 sl gigk A= w S Hely oo gigh

= o~ hm T T
e T5 sERlA HEH Jeads d2ls
a7t g
2 ¥ Y
dYsE
AYF5E2 7 3 F(Sprague-Dawley) S &% Alo]d

Z~(Daegu, Korea)oll A &0} A8315H) 20~24TC 2%
5} ok 227719 QAF DAL FASHEA B3 Al
S ARl 338tk AR A5S 7Sl st
o A9 A 2EdsE Arsat B FEE
21409)9)905) 9] 591 F(A2020-008) 2AEHSA

FEE9 A=

Aol ARgE Wi zZ
A ATl ALEBIL R R e B

2 951719 WHOR 70% ethanol -S7E Al B
100 & Fleko] ALolA 24313t BAS
AL welsel BAT PP 33 WH 3
o} A Aie] 2 o3} FF(rotary vaccum
HS-10SP, Hanshin, Korea)d}®] &Z(FD5525,

evaporator,
Korea) 71Z3}3aL o] =582 035 %3ATh
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DPPH (2,2 diphenyl 1-picryl hydrazyl), N-1-naphthyl ethylene-
diamine dihydrochloride, potassium ferricyanide, sulfanilamide,
Xanthine oxidase, butylated hydroxyanisole®} Griess regenti=
Sigma (Louis, MO, USA)ZH-E] T%13}3IT}. ELISA kit
rat tumor necrosis factor alpha (TNF-a; ab100785, Abcam, rat),
rat interleukin 1 beta (IL-1p, ab255730, Abcam, rat), interleukin

6 (IL-6, ab234570, Abcam, rat)S A}-8-3}% ). Incomplete
Freund's adjuvant®} Mycobacteriun butyricum-= Diffo (Detroiot,
ML, USA)ol A 9] 5k T,

DPPH (2,2 diphenyl 1-picryl hydrazyl) free radical 27
g

ZAAF-0352 Molyneux (Molyneux, 2004)2] Hf
sto] 57319tk 2<10° M DPPH 500 mL9} ¥ Eg =
=(0.01 mg/mL, 0.05 mg/mL 0.5 mg/mL, 1.0 mg/mL, 3.0 mg/

=g & Apgsto] wWheRk e
517 nmoll A 533 %=E ELISA reader (VERSA, USA)E A}
g3kl SA4aleh & AL 53] WEsiglon, AxbE
o5 100 - [(AREFTE FHEFETT F4E)
X 100102 UJERAQITE. A TIZT O 2 butylated hydro-
xyanisole (BHA)E 0.1 mgmL2] FEZ s} ARSI

mL)Q‘ Zy7} Zeksl & 305

Xanthine oxidase (XO) A|5H &d =%

Xanthine oxidase £3-> Newaz W'H(Newaz and Adeeb,
1998)2 #arste] SA3)SITE 0.1 M potassium phosphate
A5 HpH 7.5 xanthine 2 mMS =<1 7|2 | mLoj
XO (0.25 U/mL) 100 uL9} & A& 100 pLE H71st
L, el *180” Al %%?E 100 pLE H7ksto]
37ColA 53F WESAIZ] F, 20% trichloroacetic acid (TCA)
1 mLE FA718ke] w88 F3AZTE 3,500 pmol| A 15%
b AAEE kAL dselS Fstel A uric acid®] &

)|

ol
FEE 290 nmell A S48 Tk
Reducing power &%

Oyaizu2] W% (Oyaizu and dietetics, 1986)°l w2} A&
1 mLell 200 mM 14F 2F59(pH 6.6) B 1% potassium

ferricyanide 2 1 mLE 2|2 718 U3 50C 2] 48 4
oA 208E3F WRSAIZITE o 7]0l 10% TCA 8-S 1 mL
7¥ated 5,000 pmoll A 1057F YA Ee)3 5 o Aol

1 mLo 75 2 0.1%9 ferric chloride Z}' 1 mLE 75}
o] &3A1Z1 T ELISA reader (VERSA, USA)E A}-8-51]
700 nmol A =S SASIN oM, AR Sl &
B o s vEpgslch

Y BUo| Qo SEUSHA

i

HdH FFEDL Kime] WH(Kim and Lee, 2012)<
FA3sle] APttt Enflurane = s=< PFASEISE &
&% g I Y= 100 ule] Complete Freund's adju-
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vant (CFA) 4 mLE& T3l #4A-E& FI3A 7T CFAT
incomplete Freund's adjuvant®ll Mycobacteriun butyricum

16 mg& S5 F ALADS 4 mLsh Bl

O
—

= R |
FEE(Poria cocos extract, PCE) T3t & 30 $of
ANAA A=, YA, DA, a8lal A71AEe oigk

2
ER7FE 10 (PR AAEIH 64 F S5
Bl I «VMﬁofﬁ Yoz} i
7 A 5 d%
2 2237 37 70T %%ﬂﬂ H s
7}7}o] ‘g5l At gk e ka3t Ak )4
A Aol g T3 9 ek Wupeto] A}l E(10
x10>x20 cm)ell HAZ Wiz, HAAF A & A7 5ok FES
QA ZA L. von Frey Hair (0.40, 0.70, 1.20, 2.00, 5.50, 8.50)
S o]83fFo] H Alo]Z Lambert (Lambert et al., 2009)<]
up & down WHOE ke A= Tk §-50% 3]9] A
= zx% 5]_031:]_
Wkl gk T3] 9hg2 flof ol g ARt 5
ore] QFPAITHS: 71§, 99% oFAlES F il
e B3 3 22397 Yeid gzbx e FEvES =

A3k

m{m
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O
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HHZH cytokineQ| &4

galo] HHAFA cytokine (TNF-0: 25, IL-1B, IL-6)2] 5%
& ELISA kit®] wiyrdol uhe} 23S Aldste] 743130
ok YA E ¢ S AR o8& AAF A

A7FA] 70T @7are] Basdck

A A2
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Eii
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H
=3

3 2K(standard devi-
ation, SD)E FAIEF L AEld 7 Ht 2Fo]= Kruskall
Wallis test= 2]4dS &<18t & Mann Whiteny U-testS
o] g-alo] A5 AABIITE P<0.05 FolA F-24 ¢ o
FE AFssit) B SA 412 SPSS (statistical pack-
age for the social science) version 18.0 322 “1(SPSS Inc.,
Chicago, IL, USA)< ©]-&-3to] £4{s3lt.
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Fig. 1. DPPH free radical scavenging activities of ethanol extract
from PCE. The total experiment was repeated 5 times, and the
electron donating ability was expressed as 100 - [(absorbance of
the sample mixed group/absorbance of the unmixed group) X
100]. As a positive control, butylated hydroxyanisole (BHA) was
used. The data were expressed as the mean & SD (n=5).

X

I}

DPPH free radical 27 &4 Za}

% F%F%E DPPH radical 275S SA3th
FEEC] B gEHor Frlekglon, 7t
45.

A

(LI

TR
0.01 mg/mLol A= 21.2540.50%, 0.05 mg/mLol| A= 4
+0.81%, 0.5 mg/mLol| A= 67.34+2.13%, 1.0 mgmLol
82.5842.57%, 3.0 mg/mLol A= 87.62+1.82%2] A4S
ATt 3 mgmLe| FEolA FAdHET?] BHASH AR
271 B4(93.0242.30%)S B th(Fig. 1).

1

o rlr = _11% off

Xanthine oxidase (XO) A{al| &t

23y 2

B3y 3583 7)

Z}7} 0.01 mg/mL, 0.05 mg/mL, 0.5 mg/mL,
1.0 mg/mL, 3.0 mg/mL®] %% A28}l xanthine oxidase
X0)2] A& &S AT AiKFig 2), 3 mgmLe] %
oA HE FE=9 A&l 67.1240.89%°.%2 7HE
Eokom, A IZET BHA (72.5911.20%)2F FAMSE 4=
& Ht} o} kA (Nitric oxide, NO) A7 52 5%
EHo= FUeHE Aol AAT

Reducing power £ Zu}

Fig. 32 5% F5=<5 77 0.01 mg/mL, 0.05 mg/mL,
0.5 mg/mL, 1.0 mg/mL, 3.0 mgmL2| s== A2|s}laL &
A S SAT Aaolrh. hd=S Z47he] A 2ls ol A
5.6210.12%, 11.21£0.18%, 22.51£0.59%, 48.28+0.65%,
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6021£0.77%°1 021, FddlzTA = 91.5610.59%2]

DAY WA 30 mgmLe] BE e 9] o] %
Az 7P FrAksFA
SSASA 22t

71AH th gk

Table 13} 2T} CFA
Fels flste] SebHAL 2715874
Z33k AfANE AHol o]-&-&} n
2 Pt §23% CFATOlA 6 5<F v|S2dk ko]
Withdrawal threshold (g) -8 7FATh H8 325 0.05 mg

AT FOl 3UANE CFAT Y} SAH = 2
3k Aol & KoM, 0.8 mgkg BT TRl A5

=
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Fig. 2. Xanthine oxidase inhibition rate of ethanol extract from
PCE. At the concentration of 3 mg/mL, the inhibition rate of PCE
was the highest, and the nitrite scavenging ability tended to increase
in a concentration-dependent manner. The data were expressed as
the mean & SD (n=5).

Table 23= YA=roll tigh F o] nkgol izt Aztolrt
CFA ol Hlalate] 55 358 0.05 mgkg 47 Foi
= TAASE Folg AfolE HeolA] FEpith 5 5
5 02 mgkg?} 0.8 mgkg > CFAT ¥} H]wate] 7hz}
3AATE 29AFE FolF AfolE Hol7] ARSIt

ol

HAZA cytokine 2 2

iL

g lol| A [L-1p, TNF-a, [L-62 ELISA 'S 01% S}
=459 CHFig. 4). CFAT-2] 1L-1B, TNF-q, [L-6 5%+ 7}
7} 153284891 pg/mL, 146.21£8.09 pg/mL, 76.52+3 .81 pg/
mL°1Oﬂ om, Aotz d} vlaLste] s ke o] 9

55 & 9 Atk IL-189! A PCE 0.05 mgkg, PCE
0.2 mg/kg*, ~L2]3L PCE 0.8 mgkg2] %7} 217} 87.52
+3.68 pg/mL, 58.68+2.65 pg/mL, 31.88+1.55 pg/mLo] 2.
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Fig. 3. Reducing power of ethanol extract from PCE. These are
the results of measuring the reducing power of the PCE at concen-
trations of 0.01 mg/mL, 0.05 mg/mL, 0.5 mg/mL, 1.0 mg/mL, and
3.0 mg/mL, respectively. The data were expressed as the mean
SD (n=5).

Table 1. Effects of PCE on mechanical allodynia in adjuvant-induced SD rats

Experimental Withdrawal threshold (g)
groups 0 day 1 days 2 days 3 days 4 days 5 days 6 days

Control (n=7) 18254477 17384345 18414334 17204307 17414397 17614388  17.59%391
CFA (n=7) 7184082  7.584057 7214097 7014057 6584040 5584032  5.6140.44
CFAYPCE =7) ;354091 8174106 8584257 10584210 987199  11.11£1.50" 10.98+087"
0.05 mg/kg

ch‘?; gP ﬂng (O=T) 7404056 8694120 1044107 125840977 1358128 1478+2.02" 15.08+1.50"
gg”ggﬂfg (O=7) 7284044 9404068 124040827 144041527 15401827 164042.55" 17704362

Each point represents the mean £ SEM. *P <0.05, **P<0.01 compared with the CFA group
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Table 2. Effects of PCE on cold and heat allodynia in adjuvant-induced SD rats

Experimental Duration of withdrawal responses (sec)
groups 0 day 1 days 2 days 3 days 4 days 5 days 6 days

Control (n=7) 83104387 8405+4.11 82004455 84294503 85204610 87.0046.12  83.17+4.89
CFA (n=7) 67584452 67084388  65.094470  67.054505 66194440  6589%5.12  65.60%5.71
CFAYPCE 0=7) (7704300  69.7744.14 70894208  69.58+554  69.07438 71744320  70.98+501
0.05 mg/kg

ochn; gP /EgE (0=7) " 68194400  68.6043.03 71044307 74014208 73884301 74004252 75114199
gg”ggﬂfg O=7) 60104562 69014166 73.80+1.19" 75.774108° 74814091° 7440+410°  77.05+2.02"

Each point represents the mean £ SEM. *P <0.05, **P<0.01 compared with the CFA group
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Fig. 4. Pro-inflammatory cytokines level in serum. Pro-inflammatory
cytokine in treat groups were significantly lower than those of the
CFA group. *P<0.05, **P<0.01, compared with the CFA group)

H, F% oA o7 Fo]E]lth TNF-0 PCE 0.05 mg/
kg(91.56+4.51 pg/mL), PCE 0.2 mg/kgi"(77.68+4.12 pg
/mL), Z12]3L PCE 0.8 mg/kg(57.1842.08 pg/mL) E ==
A T oEH o Folu= o] QAT IL-6 JA
TP R SR o)EA R Folum Aol QISA
PCE 0.8 mg/kg*(36.06£1.59 pg/mL)°ll A7t A2 o

o] gk Zpo]E Wt

o 2

£ m e
fr & B

HA TR AME S Elakqich

DPPHE & HEpAs o
Proton-radical scavenger®l] 2|3}
o] kst GS Seto =

QH4 3l free radical 24
EAS VA1

515
= =

2011). G Thokst A AR Fast BAe) A
g s SAsh=t wol o&=aL =t ol dAt
50152 Q1A free radical S Al A8t =312 A8}
= 28-S $HHEmbuscado et al,, 2015). 12|31 free radical
o] AA= QA W AFAEHAE F9 Fo] 5 #
He dek et g3t dgol delA ArkMittal et

al., 2014) 2 AT A WETH ] radical scavenger A5

£ 30 mymLol A P ET Hlse AvE 1y
o o] 7 ATE(Wu et al, 2004)3} LWAE ST}
Xanthine oxidase= purin, pyrimidine, heterocyclic compound2]
thAbel] #osl= GA4E thARHES] xanthine, hypoxanthine
ol 4 uric acid, oxygen free radical’E ¥ detc}. ojuf HAJE
oxygen free radical= AU T8 E49] 484 &3&
Wt =3} oF, Add d3 5o Aol HTKGeorge
and Struthers, 2009). ©] EAE AAEANES FAFEAR
o] 83l R o]Z A3 free radical AAgo] A|F o]
sl FI= st 5o g2 710 4 YrkSong
et al,, 2003; Saban-Ruiz et al.,, 2013). ¥ 04—?01]/\15 Xanthine
oxidase A3l AL HH FE2EY v JEHoRE F
7}3}03 ouq ] =2 Eg= TSL/\]—§],_,. 575} 6]—03 S_J,],_a oﬂ
2J3t 4= QlU}. Ferreira (Ferreira et al, 2007) 5o w24 3

< potassium ferricyanide reduction methodE A}-&-$F

o lEs Hrleh, 3= AR g
U O 2 reductone] A9} °4TJr°] A=

I Atk KS (KS et al, 2010) 5 93

)
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DPPH radical 27%5& ¢~ §AFSH AaAS 71tk
Oﬂb—tﬂ . oA %= DPPH radical 27%5°] &2
HFEl WEZ o] 31908 0.8 mgmLe] FTEolAE

Bl

il BSAS’Jr frolAQl Apol& Holx]| ¢Fil #2
G

FrtE 2 B RS Hrksk] 9
sto] 2} 2ol REo| Xk, i ATt A = et
Aol o]& FHste] P54 Tos st 55 JAel
gk F7FE Sisith AdA R i F5] Asat
& s o] A S(allodynia)® &2+ W (hyperalgesia)
o] Who] z}¢ o] &% Al ltiSandkuhler, 2009). ©] &%
= A M E Fee AU T gle e L
2 F5o] s AHE nlsh, 2 ATl A= von
Frey filaments ARE-le] A=l thgt s|9jut-g-S A3}

Ak oldET %XP:LOH o] A = OHLEV] wfjZ-of] ofAl
T o83 BAASS Thete] 3]yt =
ok 7141 oldE AL A, ;ﬂoﬂ% RE AT
A] von Frey filament®] - 9#| k& &Ae = NS
U(data not shown) 5 Foll = 2E ATl A filament
o] A gro] wA3s] ol
o wpnltlo] o=y EZol

g 59

o,
2
o

T = = o & )

Vet ekl wiEolgla Ayzte o). wE M)

B 328 37 %o § AZke] Ag4s whlete] of
= Oi

g2l

AATHP<0.01) (Table 1). ¥R qq?s} t&o sl 7]
2 2p=e] Avke Ak S Btk 53] i
0.8 mgkg Folrel] the el Hlste Hojd T
T USRI 5 S th(Table 2). FH ol
9 49, g9F 59 At e vt AAEA
18 ’8}04 NSAIDsS thalsle] x| 5291 ZA= AA|3

S oy Bz glo] skxto A L8k 4= 9lo]A
F371 2] © ™ (Simon and Evan Prince, 2017), ¥]5-3 &

1

H
j -t
= a9e 932

o
[‘N obi k1
32 o ot o lo X

N m1o

L

L%
=
Salet zh=o] TFAW AEIL w3 Ak 23]
< 3EAI717] 918 G532 A3 cytokine, bradykinin

(BK), prostaglandin (PG), histamine, serotonin 5 A5 =4 E
o] WHEoA = o]52 BT falzrrlel Agste] 1

ges /P71 A SeEAY s
ah WA SR FEete] v ledEs

fr2l3HA ¥ tkSchaible and Richter, 2004). ©] % 53] BK

T 7 3le Aolet 7]Hh

S} cytokine®] &Aool T3 o5 Fralztar]e]
GAS S7HA E ofyel IL-1p= BKO| FEAE 71
*1713 BKe| &4 thakltES S7H4171M Ol A

<& thA] IL-1B9] mRNA2] &S =714 71 HFerreira et al.,
1993; Schaible and Richter, 2004). ™2}~ BK2} cytokine2]
doAEol 954 TS0l ol Fad JES ik
B AellM= ofd AT Abe| 7RI Fie WS}
Aske] SRkl oA WEHe] S st
Al kA HFig. 4). A A3} 3719 Abe] ETRlo] Wk
= B ool Al AstEe] des &
ow o3t FFe T A HId o
e & AT EERE Wi o] tokel 9IS o83t
A AE(Chen et al., 2004; Jeong et al., 2014; Wu et al.,
2018)0ll 41 9] Wil S A3 Adet FARRS o

10—1
AR

v o Rl omu
—lN

;g N
HHN'

(

J

B A W) EIY w0 A3 9
shol SO, WBYe) Fuster JAZLAE 7]
Wos Ry ATl A ARE Aok A
e1g 4 gl Agelgieh, AA WA lF 92
Fo) wsol U BA ATV B A @ UL
wejs) B u) wEel FEEe] WAEY 259 5
A Ep] B3 BEo] FF dAQ Ao}
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