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[Abstract]

The Effect of Poria Cocos Pharmacopuncture at SPs(Sameumgyo) and
STae(Joksamni) on Chronic Stress Model(CSM) Rats

Seon Wook Kim, Jae Hong Kim, Myoung Rae Cho and Jeong Cheol Shin*

Department of Acupuncture and Moxibustion Medicine, College of Oriental Medicine,
Dongshin University

Objectives . The purpose of this study is evaluating the effect of Poria cocos pharmacopuncture
(PCP) at SPs(Sameumgyo) and STse(Joksamni) on chronic stress model(CSM) rats,

Methods : The experimental rats were assigned to five groups: normal, CSM(control), PCP1X,
PCP2.5X and PCP5X. The experimental rats in CSM(control), PCP1X, PCP2.5X and PCP5X were
put through a timetable to cause CSM, PCP(20 1l) was administered at SPs, STss to groups
PCP1X, PCP2.5X and PCP5X once every three days for a total of six times., The weight of the
rats was measured by an electronic scale after PCP injection, once every three days for a
total of six times, Blood samples were taken from the rats for analysis of aspartate
aminotransferase(AST) and alanine aminotransferase(ALT). Serotonin and norepinephrine were
measured by enzyme—linked immunosorbent assay(ELISA) kit.

Results : The experimental groups(PCP1X, 2.5X, 5X) showed significant body weight increase
compared to the control group. Regarding AST and ALT changes in serum, the experimental
groups(PCP2.5X, 5X) showed a significant decrease compared to the control group. For
Serotonin changes in serum, the experimental group(PCP5X) showed a significant increase
compared to the control group. For Norepinephrine changes in serum, the experimental
groups(PCP2.5X) showed a significant decrease compared to the control group.

Conclusions : These data suggest that PCP at SPs, STss has therapeutic effects on CSM rats,

% Corresponding author : Department of Acupuncture & Moxibustion Medicine, Mokpo Oriental

Hospital of Dongshin University, 313, Baengnyeon—daero, Mokpo—si, Jeollanam—do, 530—-822,
Republic of Korea
Tel : +82—-61-280-7903 E—mail : fire—sjc@hanmail.net

@ This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License (http://creativecommons.org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

The Acupuncture is the Journal of Korean Acupuncture & Moxibustion Medicine Society. (http://www.TheAcupuncture.org)

Copyright © 2014 KAMMS, Korean Acupuncture & Moxibustion Medicine Society. All rights reserved.

http://dx.doi.org/10.13045/acupunct.2015029 187



The Acupuncture Vol. 32 No. 2 June 2015

.M B

AEHAE HQREE JFiAE 24 SoEE A
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1. A=
1) S

A|Z0] oF 160~170 g2 Wistar Hannover#| Q] H%:2]
35 257 E At SR Y ASHAWRE 2411 T,
S 60E5 B)UollA LFAIR(FOH, Korea)9t =2
Sw0| aotHA 39 o] ARA e HIAI F
Aol AHgstgon, A7 Setll= B3 1FAE

£ A58 HHRES s,

2) 2 mMi=

SANE . FEHE oA LA Ak% 300 g=
F54 1,000 mizh B 242 B4 B oS LA
7](Centricon T-42K, Italy)2 5,000 rpmo|A] 3087t
2 Rslo] A5 ot AEAL rotary
evaporator(Buchi, Netheland) 2 $~8-2 ZA|A 100 ml
E A% sEsten, 59 wilie $271271(¢4D)
270 Tl B2 12AA A0 9L Aol
21 golgieh o)8 Apsil AR SHsise
], pH meter(ORION, USA)Z ZtZ} pH 7 At=E A3}
of A & WA Bttt Algel ARESHET

2. WY

1) CSM |t

CSM A& Willner et al(1996)] 23] /e A3}
o 542 7ajol ANFRT, 2 478 9ojo] BHE
oA 1547t FoF F7] 9A(E1L7], light on at night,
LOF), & drg & Wl 9 A|A|(water deprivation, WD),
A2 (noise bursts, NB), 74| $%(forced swimming,
FS), IUE ARS(tight husbandary, TH), #A|o|X] 7]&
o]7](tilt), Ao)A] EE7](shaking), & ZF¥H(stroboscopic
light, SS) & Y 2EH A FRo| st =EAF
1, o] 7|7kl wi Y A H& AR 9 B gelskgl
onj 333 FFAE SIS, & vt oj9olle =
I A=ZE AHEA Saekn dubel AR A
&F{tHTable 1),



=3 (SPs)

- R=B(STse) BREEHO| O AEYA DY SIFof OJX= FE

Table 1, Time Table for Chroinc Stress Induction in Rats

Mon Tue Wed Thu Fri
8 :30~11:00 SS
11:00~12 : 00 LOF & WD TH & Tilt LOF & WD LOF & WD NB
12 : 00~13 : 00
13 : 00~14 : 00 )

NB NB FS Shaking FS
14 : 00~15 : 00
15 : 00~16 : 00

FS Shaking SS TH & Tilt TH & Tilt
16 : 00~17 : 00

17 1 00 O|& TH TH TH TH TH

LOF : lights on at night. WD : water deprivation. NB : noise bursts. TH : tight husbandary, Tilt, Shaking, FS : forced swimming.

SS : stroboscopic light.

2) = 22

AP Eele 79 8 srhed AXE oA g
A< (normal), CSME AT & AAE 44| g2
i Z(control), CSME AT & HE F9of A%
oF2] 0,011 mg / 25 g / 40 ME FE93t F(PCPIX),

CSME A7 & HE

95 g / 40 ME BEod Z(PCP2.5X), CSM&

T HE Bl afk% <7 0.055 mg / 25 g / 40 HE
Fofgt FH(PCP5X) 2 &2 2734t

9ol BfREe 0.0275 mg /

$34020

3) FE Y URXNK|

a9t B BUEE doE dgen, AAE
2 9900 AR A3 H9A2 Hokah, AAE 52
22 1514 % 6318 B9l 20 M) SFRE AL
ok B O ingulin syringe(31 G X 8 mm, BD, USA)S

F3fol ZYshn

o 02

4) ME A AoldFEt

AsE ARAEGFEE, 2 ] AA] & AR
BAE A3717 59 3o & WY =5

sto] GHS A, IR ¢ @—'1
EDTA-bottled] @& & ZH[Z mult1spe01es hemato—
logy analyser(950, Hemavet, B]=)of ¢35} leuko—
cytes, erythrocytes, white blood cell(WBC), red blood
cell(RBC), hemoglobin(HGB), hematocrit(HCT) 5-&
A& 854 7](HEMAVET 950, vl=) & S4st¢lch,
HZ| HE 7&YAEE]7](Centricon T-42K, ©|EE]

opollA] 3,500 rpm O 2 207k Al3Yste] AL wafst
dJom FHEHL N1 7|(DRI-CHEM 4000i, ¢
E)E A23}9] aspartate aminotransferase(AST)2} al—
anine aminotransferase(ALT) slide(Fujifilm Corpor—

Z43tsict,

ation, Japan)2

6) ELISAO| 2lst

Norepinephrine &7%-2 rat norepinephrine elisa
kit(Cusabio, China)E ARME3}ITE Rat norepine—
phrine®| coating® microplated] rat norepinephrine
standard, serum 50 45 ‘@3l antibody(1X) 50 UE
713} platecoverZ tappingdt &of 187t mixingd}il
37 Tl 4087} incubationd}$th, Wash buffer 400 #
2 33] washing & HRP-conjugate(1X) 100 #E 7}
3} plate coverE Yl 37 Cof 3027t incubationd}
gtt Wash buffer 400 U2 53] washing & TMB

91 dark A

Norepinephrine &

substrate 90 4& 7|53l platecoverE
g2 37 Tof 2087} incubationd}$iTth, Stop solution
50 ME plated] Y TARES-S FAG &
(M2, Molecular Devices, H|=H)Z 450 mof|A] optical
density(OD)E& &43}4tt Standard curveE THE9]

sample?] norepinephrineS assays} Tt

spectramax

7) ELISA0] 2|8t Serotonin £H

Serotonine serotonin/5—HT(Serotonin/5—Hydoxy
trypatamine) elisa kit(Elabscience, China)2 Z7%3}
gt} Serotonin®| coating® microplate®] serotonin
standard 100 4, serum 50 4E Y1l biotinylated
detection antibody working solution 50 4E Z7}3|
platecover 2 tapping$t 9] 127} mixingd}al 37 Coj
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4557} incubationd}th, Wash buffer 400 A2 33]
washing & HRP-conjugate working solution 100 #
£ A7)31 plate coverE HaL 37 CToJ 3087t incu—
bationd}$iTh Wash buffer 400 #Z 53] washing &
tetramethylbenzidine(TMB) Substrate 90 4& #7}3s}
1 platecoverS Hil dark AE|Z 37 Cof 1587t
incubationd}$iT}, Stop solution 50 ME plateo] EiL
HRAREEL-S 22]8F & Spectramax(M2, Molecular De—
vices, H|=)ZE 450 moJ|A] optical density(OD)E &4
3ttt Standard curveE WS¢ sample? serotonin

= assaySIiTh

3. S X2

2 A3 BAH EH2 SPSS 21.0 ver, for
Windows® AGHE). Aol THE 2 2 7b9] BA%)
Z BA2L one—way analysis of variance(ANOVA) test
E AWFY L AFEAAL least significance differ—
ence(LSD) testZ wA3t¢th A EA4A oo
2 p0.052 AAste] AAsHTt

m. Z o

1. MESHseto o|xl= St

FR% 4G Aol SAIF nlAl= 93k TEd 2
I}, control#?] FAFE F F 23,0116 g, 13|Ao]
21.542.6 g, 23|79l| 19.4%1.9 g, 33|AJo] 34.942.3 ¢,

43|70l 49.8+3.0 g, 53Ao] 62,8438 g, 63Ael
69.8+4.2 go| T}, Controloll |3te] K% A&
2 370 PCPIX, PCP2,5X, PCP5XT HE §-2)3 27}
(p<0.0D)7F UG, ER%ELS A& 337 o] PCP2.5X,
PCPSXZOI A o8t S7Hp0.05)7F A, Fiffsse
W AlE 5 Aol PCPoXollA F2gt F7Hp<0.05)7F
A%l thTable 2, Fig. 1),

2. Serum aminotransferase0| O|X|=
oi5k
oo

1) AST &2k

A% Alo] AST W3l mlX|=
A1} controldt2 96.6%£7.0 U/l, PCPIX&L 77,
4.4 U/l, PCP25Xw-2 73,8%+17 U/l, PCP5X
75.010.9 U/10]%]t}. Controlte] H|ste] AHT
A AgE HPou Fo3t Zol= ilth(Table 3).

of
i
i
N1
'S

[

flo

12 S,
Ho=

i rlo

Percent Change of Body Weight (%)

Before After 1 2 3 4 5 6 (Times)

Fig. 1. Effect of Poria cocos pharmacopuncture

treatment on the body weight in CSM rats
CSM : chronic stress model,

## : p{0.01 compared with normal. ** : p{0.01,

* 1 0,05 compared with control,

Table 2. Changes on the Body Weight after Poria Cocos Pharmacopuncture Treatment in CSM Rats

Treated CSM Poria cocos pharmacopuncture treatments
times
Before After 1 3 4 5 6

Groups

Nor 0.0+0.0 247+10 352 1.0 500 +12 555 1.3 713109 840+15 928417
Con 0.0+0.0 23.0+1.6 215+26" 194+19" 349+23" 498+30" 628+38" 698+4 2"
PCP1X 0.0+0.0 177408 230 +1.6 330414 32515 508+13 672420 71.3+23
PCP25X 0.0+0.0 183+14 262 +19 372424 418423 535432 697435 76.3 4.0
PCP5X 00400 202408 265 +15 385415 432423 570422 722423 797 +30

Values are expressed mean=SE, CSM : chronic stress model,

## : p{0.01 compared with normal, ** : p{0.01, * : p{0.05 compared with control,
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Table 3. Changes on the Aspartate Amino—
transferase Contents after Poria Cocos Phar—
macopuncture Treatment in CSM Rats

Group Aspartate aminotransferase(U/1)
Nor 76.311.7
Con 96.6x7.0
PCP1X 77.5%4.4
PCP2.5X 73.8117
PCP5X 75.0£0.9

Values are expressed meantSE,
CSM : chronic stress model,
* 1 p0.05 compared with control,

Table 4. Changes on the Alanine Amino—
transferase Contents after Poria Cocos Phar—
macopuncture Treatment in CSM Rats

Group Alanine aminotransterase(U/)
Nor 25,5411
Con 31.8%1.9
PCP1X 27.8115
PCP2.5X 252414
PCP5X 228408

Values are expressed meantSE,
CSM : chronic stress model,
* 1 (0,05 compared with control,

2) ALT ghzf

FHR% 45 Aol ALT W3l mX|= FE st
A3} controldd 31.841.9 U/l, PCPIXZL 27.8+
1.5 U/, PCP25Xa& 252+1.4 U/, PCP5X#S
22.810.8 U/19t}. Controle]] H|3}e] PCP2.5XE,
PCP5Xit2 23t 747t Q13ltH(Table 4).

3. Serotonin®f| O|X|= Fsk

EIT 4R, A€0| serotonin H3}o| vl FIE

3t A3} controlt 29.0%£2.1 ng/ml, PCPIXZ-&
39.247.8 ng/ml, PCP25X3#& 46.7+10.2 ng/ml,
PCP5X2-2 53.218.9 ng/mlgth Controlo] H]3}te
PCP5XZ-S 9013t Z7Hp<0.05)7} U ATHTable 5).

Table 5, Changes on the Serotonin after Poria

Cocos Pharmacopuncture Treatment in CSM Rats

Group Serotonin(ng/mi)
Nor 479155
Con 29.0£2.1*
PCP1X 39.2+7.8
PCP2.5X 46.7110.2
PC5X 532489

Values are expressed meantSE,
CSM : chronic stress model,

# 1 p{0.05 compared with normal,
* 1 00,05 compared with control.

Table 6. Changes on the Norepinephrine after
Poria Cocos Pharmacopuncture Treatment in CSM
Rats

Group Norepinephrine(pg/dl)
Nor 2.8610.03
Con 2.90%+0.04
PCP1X 2.491+0.20
PCP2.5X 2.5610.08"
PC5X 2.53+0.08

Values are expressed mean=SE,
CSM : chronic stress model,
* 1 p{0.05 compared with control,

4. Norepinephrine0f| 0O|X|= A&t

B E S, Al40] norepinephrine ¥3}o] m|X&= 4
3RS st il controldte 2,90%£0.04 pg/ml,
PCPIX#+2 2.4910.20 pg/ml, PCP2 5X7- 2,56t
0,08 pg/ml, PCP5X7-< 2.53%0.08 pg/mlct, Con—
trolatoll B|5ko] PCP2, 5X=t-& o3t 7H4x(p<0.05)7F §
9ItH(Table 6).

v, #

AEG AT 2ot #dto] digt 1419 A-go] 4
SHA| dofubA] 53t FA43-9 AEj= w7 ol AuA|
A BF3tEEA F4 S22 TR R AAHH - FAA -
Y= EAE 25l AL 017-1_‘—;5]-15).

T AE BT

HiL 989 aclow ofnd Zug wou 12
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sEds AAHIAS BAS Al AEds
A= tie{ Ao A A @Al sl Thetstn, #Eik
i R(reticular  activating system)E 3 HIA
(limbic system)?} AJAH(thalamus) 0.2 o]E35}e] UY&EH]
Aot AeAAAE E4SAZI WiEB| A7 2493 9
= AASHE 9ol A corticotropin releasing factor
(CRF)E 9&A)7]1 HElAE A2ste] EAgAA=Z
S 2 E(adrenocorticotrophic hormone, ACTH)S EH]
AlA cortisolo]gt T 20| FulHT}, T 2247 A 7}
GATHE APFEHE FlZoA FAFES A=61 epi-
nephrine, norepinephrine®} Z+-& catecholamine2 &
HIAJA o] 712 Aej#Ql @io] WAste] AEg A
q} 21 5]_1:1_20, 21)

Catecholamine2 |9} W2 AIHA ol G| EX31= Al
BAGELRA A HolA Fdele] =R A
AEGAE ofLjet tele] At} 4, B Sol Wyt
A Wgolne AEdA WS AW W2, of 3
norepinephrine2 A4taio| thgF 3+G-E| 11 AJAFSHE, ©H
AA, =9 E 5 = ARl Bt oA st
719, Z247|% 9 rapid eye movement(REM) $H, =
$ 53} B0 gl o=ddRA 589 A 23
lof TRAAAY TRREE oA 227, o] B

oft

Gs ASA71 L BRERAYE FTHRILE o]+ Ak
AU F7}, S e, IS AaAA AeS
AT,

Serotonine x|, Hu Aol e BAdH| F2

SAskEs] % 28-S ol o ARE FEAA Sul
S fEstn 482 BT B3 gl o
3 AIEE x—]*S]—/\]Z_]l:]- AAARA e} 32t Sero—
tonin®] AFEH|EH -5, TFEH]E Ao FAEE
8 U, AR 28 A 290, oo, 2
SolA ANZEY A7t w2A st g AEfA
A aipke] 724 Wsiel 7|5 Folg Zefelel HZEY
A2 AN $L5T FAT 0SB
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Boje} ajo] wae) gelo] glo] W 2908 FX
sttt 2E# 20 gt ghoety AFE Kim et P&
AEY A0 GHoJetE 7|2 A 2 A 75/\1@@@5 %ﬁ%ﬂ,
R EA, A EAel Bet IER
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CSM 3 F & Wilnero] 93] 1ots Aoz Wo 2=
o] ok 4l ofel 7] A8 % 50l el
oA 5 = A Wolth 27] FEAYMAE
of e AT FE e Mssger, Ao 2
09 LS S 2 A AR Aol AE w
o] AEHAE o] &3t=

r
u:
EE
o)
R
folr ol
n
kd
30,
i)
o
>

o=, A 9, 1E= /\]'tv AolA 71&0l7] T
7H] & 5 fle AR AS ASsi 33t
UehtA] Hes ??_H:P‘ 740]‘430'31)

LAkl &3 BHEAE Q) A% Y] Bl BRES itk
£ H - st kol q:o}”% O M- B = ’49*5}‘:}
FKEE, b, i 59 E‘[h_i IMEAH),
Fgg, OE KR 52 XESHH, <MRAEE>=
TR, BELEIEME, LT, SRR, eE, [
gt FUME olgt 3tHa, < BETAESE “Wifi%
i, e, BRI, BROAS, MR o)t Shlal, <HE>
ol “FitERANEY, SHREER o2}k sttt Btk
%0] AH O g2 t}dA|Ql pachyman, heteropolysace—
haride®, Triterpenoid?l pachymic acid, eburicoic
acid, dehydrotumulosic acid 522 A F| o] HFEER
o o] ]D-_Z_]—_Q_ ﬁl-g Z;_q—.& x}Ok z] _& 61—%1‘_1_]-—9— A
B2 58 3,

R=H(STse)= HIME, bR, Mbiad:, s, &
Mg, SEERES 7o R ASHAE, AL, 35,
H| 5 Y271 A1 S 9] Ao &7} QT 2 5uaite] ol
T}85)

=R (SPe) = —lEfo] wgste A% K& L,
BIRE(, s, B M, FSE, SR 59
O 7 WIERRHRE, WIUAR, BRME AL &S, i
555, MEIES oo 88 & Aot K= MEE,

{1

o



ZBE%(SPs) - REE(STys) AARSEHO| T AEHA D SIF0f 0]X|= F&

e A2E o) E=He 7 HHEAE AT
FOI7| = BT,

R=HSE =i SO, SEanete S50] 9L
A ZAA A Ago] THIE Aeo|ch),

AF7HA Y] 2EH 20| gt At AFTHo] =
O] AFE WP o R TR L FPFEES o]
3 GV B 1, F2 ko] 2y hobo] gidt A1 E
22X, L 53 2EG A tigt a3 I A+
£ AT E=3 AkEggie] gt A AT g
ATH2-132 BiR%Y] FKEE S5g SIstioy &
Eg2o] njAs B0E gRIF A7 /lsich

2 A2 B 2EgARY o miLme] A
o] Y& BIRFS o2 FRMme s &=k ErHf,
FAGEIESe ZRace] Aledlo] T AE# Ao st
of a7t Q& Aolet F4ske] T AEF A Hd 9
Holl mkEdpS Alest AF 378 8% AST ¥4
ALT, serotonin, norepinephrine?] H3}E &35t}

A5 W3ke ol Bl iz FAIFel dast
Gt ol 2EH AR Q% A &A5 9 $37)5 At
o] Atz et 2ol B3 Als 237 PCPIX,
PCP2,5X, PCP5X++ % 895t 2717} AL, Bi%
g A& 33|RJol PCP2,5X, PCP5X<20], HI{R%LEH, Al
& 530 PCP5X+to| 93t 37F8 Hylth AEgA
2 Qe 2371 7| 5AE doA ARy HEHEE
B2NA AFE BAN71=YP, 0]F Kwon et al”2
SAFY S Bl MRS5S FAEH A anE
MojZolt), TeEE AR AEHAR Q3 A% 9
) ASE L Aol AN Aoz
weelel, B3] B2 B8 o) A4H Bt 98 A
©2 HoltK(Table 1, Fig. 1).

ﬂF

2

it ASTO) RS AAZe Hla) ol A4ste
o, thagel s Aol Fshe A% HolAu,

o
o
Aol & HoAFUtHTable 3, 4). ASTE A2, 7 &

EAste] 22 744, 1715 Ao, A Foll F9gt A
22 S8H = AEHQ AEH A A9 lipid peroxi—
dation® & ¢13&|| 7hA|EE7} &4 E]o] AST, ALT7} %0
2 aslo] A5oto] AT75S AT IAte] B
Wsjo] WYL Ao, 7o) 2 RIS ALTY
FAA Fogt 2AE HoF=t ol HRELEGHO]
AEG A Alof] dgste A 28449 38 9 A

7F AR Aolet AbrHL)

I serotonin®] T Aol B3| thRT-2 A5t
AT 2] vlF] BE AN AT 7Pt
2712 Bt E3] PCP5XZoA {23t 2712 B
(Table 5). o|& HR%Fgg0] T AEHAZ Astd
serotoning FFAI7| B2 9-&F o] Ego] & AL
2 Abmgr,

[l norepinephrine®] T iR v ZE A
oA Fag Belon, E3] PCP2, 5XTollA F2gt
HAE BEYHTable 6). ol B{R%LEHO] A
o] AT AN 7= BHE & AR AlRH,

oo AYANZ CSM SFof =1 - ZFE7 e
2A8H &3 BRGNS ofe a50] ¥ ZEste
AEg 2o §o5 A} Y= ACE AR, 181
I norepinephrine®] §&F HES A QJslal ThE A3
2ol v]3l PCPsXtoll A 523t 538 Ho o 5o
02 559 2ol & IRISHAT. FF 2EH A9 FAH
AU A& 9 9SS o F7I6tY BiR%EEwR 2B
20 gt 858 FAHORE EjIgoF & Aol F=
Zpolo] W A 9 a5 Xo|E FAZLE H st
HiR%ERS] ATHA 9 $ 28 AAske 2719l At
Hag Ao AlgHL

V.3 E

T 2EH A mdl o] =FER(SPs) 9t &= H(STse)
HiRESEA o] AeHet, E% aminotransferase,
serotonin, norepinephrine] H3}o| o|X|= F3FS =
A Ay o3 2 4ES 99

1. A5zt A AHFTFS controlatol Bldte] H{k%E
4 A% 23]%0] PCPIX, PCP2,5X, PCPSXL A%
33)7el] PCP2.5X, PCP5XE, A% 53|79 PCP5X
oA o3t F717F 9l

2. ASTY] FHg2 controlgto] H|gte] HE AFof|A
o] S GO §OT Aol gisich, ALT
9] =2 controlito] HISIe] PCP2 5X<t, PCP5X
ol S8 7447 Usieh

3. Serotonin H3}= controlwo] H|3}] PCP5X-0]
Sels 27171 12,

4, Norepinephrine ¥H3}= control°] H|5}o] PCP2,
5Xto] frofgt A2t Sisit,
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