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Experimental Efects of Acanthopanacis Cortex Extract on the Immunity,
Anti-Cancer and Obesity in Mice

Hyun Woo Jeong®, Young Ho Rho, Geum Su Lee, Cheon Joong Kim, Byung Gwan Jeon'

Department of Pathology, College of Oriental Medicine, Dongshin University,
1:Department of Environmental Engineering, Dongshin University

This experimental Study was designed to investigate the effects of Acanthopanacis Cortex Extract(ACE) on the
immunity, anti-cancer and obesity in mice. The resuits were as follows; ACE was significantly increased in the
proliferation of thymocytes and splenocytes, and NO production from peritoneal macrophages in normal mice. ACE
was significantly increased in the proliferation of thymocytes and splenocytes, and NO production from peritoneal
macrophages in L1210 cells transplanted mice. ACE was significantly decreased in the proliferation of L1210 cells in
L1210 cells transplanted mice. ACE was significantly inhibited body weight and tumor weight in S-180 cells
transplanted mice. ACE was significantly increased in the mean survival days in S-180 cells transplanted mice. ACE
was significantly decreased in the body weight in rats fed high fat diet. ACE was significantly decreased in the serum
total cholesterol level, free fatty acid ievel, total lipid level, phospholipid level in rats fed high fat diet. According to
above results, the authors suggest that ACE is able to be used for the herb of physiological-action.
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48 252 Aglolld TS ICR71] 2011 g #HE olE3INCE

© 2% 20£3 T, 5% 55+5%, hght/dark 12 hraloll 4]
1 ¢ o4t HSAITIHA 50 pellet AFEOF 2& AR 20| 4
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RE 275:05 g ICRA i PIRA —g— 150014

= 71 & Aol o] &3tk 4 )
I YukNERALE 2] 1 LAWAI0]ALE (Dyets, USA)% pyx=)

Aslol) AMRS FhE (Acanthopanacis Cortex, Acanthopanax
sessiliflorus SEEM)= Kk LIFAJOIA] AlulE = RS AMESI
). @7 F&9 (Acanthopanacis Cortex Extract, ACE)}2 F

M 60 g2 &5 4000 ne2} g7 Eof 120 B 7igsh o
AMAFE ATSH 5 2,000 mE AAUCY}.
2. By

1) ﬂfft HpEEA

QFAIES (L1210 M XS, S-180 MEF)Q HAE HxE (B4
ME, 31& MIE)Q] A 2= Roswell Park Memorial Institude
(Sigma R4130, RPMI) 1640 miX1E AlEoIH L, siAdl= 10%
(Gibco LOT. NO. 1006842, FBS)&}
H7rsiet

Fetal Bovine Serum
penicillin-streptomycin(100 units/m¢, 100 g/ u@)g
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(1) QBF
Balb/c mt2A 7 HIZ|E 1 2 F 8l Controli} SampleE
HE5190) Control2 7 & =0 DDWE A5 AEA £481
il, Sample® 27hI ZZEY (Acanthopanacis Cortex Extract,
ACE) 0.1 n¢/mouseE DDWol 345l 7 & E¢F Eod5Iirt
(2) B4 2 ulaE MR B
-3 Lol HASH £ iAol 4 ¥ dlg MEE
Wysocki” 2 Mizel 579] whtio] 9J5lc
SAZ 7AE IS T B A4S B4
Dulbecco’s Phosphate Buffered Saline (DPBS)-AZE W& petri
disho A ZPH 24H8123Tt Stainless meshZ Odﬂjrjc“l =3

Mot thg 10 mt FAVIE 2Y2EA AE BFAES F6ld
1,500 rpmojA] 10 H7F 94l REIBIGCE Qold MEE
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29k &o} 2eid %—d 2 Ul ME SEGHS RPMI
1640 BRI 843310 96 well plateo] 1.0x10° cells/m¢ =T
HESIACE 4 M ZFoly= Concanavalin A, Sigma C5275,

Con-A) 5Sug/mtE, HIA M Zol:= Lipopolysaccharide(Sigma
12637, LPS) Sug/mtE E 715 £ 37 €9 CO; B[l A 48 A]
IF HHSRSINIT) it B8 4 A7 Mol 5 mg/m! =5 Z DPBS-A
of 3BJAE  3-[4,5-dimethyithiazol-2-yl]-2,5-diphenyltetrazolium
bromide (Sigma M2128, MTT) S 20 & 7} wello]l A715}HL
HeF BEAIZA 2R 2 2g Aelick ek S8A] 001 N
Hcloll 8814171 10% Sodium Dodecyl Sulfate (Sigma L5750,
SDS) 100 pE ZF wellol] H7ye}al AREElol4] 18 A7 ol

QFSl & whiE 7t well®] EZEE microplate-reader® 570 nm
glollAl EHBIACE &4 D & M2 B8R iETY &
B9 vusld HE SAes WESE SIS
(¢) 52 A HE 22| 2 nitric oxide(NO) gg EVs
-3 ol HAIBHHA AF ©3417171 3 Yol 3%

Brewer Thioglycollate Medium (Difco 0236-17-7, TG) 2.0 W&
27} FABIKCE o] & TR nleA0] B0 cold PBS 10 w
E FYUsld BZAEE FUSIITE fUE AEE 4 TollA
1,500 rpme.E 5 & A4 221511 RPMI 1640 viX 2 2 3] AjH

8 & A7 120 mn petri disholl #F38kd CO, ui&k7iolA 4 A|7F
S0t kit B&E X E2 MEE MAT thg BASH o
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1x10° cells/ ME BZFSH & LPS 1 ug/mS} Interferon-y (Sigma
16507, IFN-y) 25 units/mS H7}5130h 37 T CO, v |ollAd
24 A7 RS E WAHTE NOY &S Griesst]” 02 £8319
ok AlZE B8l 100 p09b Griess reagent (1% sulfanilamide +
0.2% N-naphthyl- ethylene-diamine 2 HCl + 2.5% H;POs) 100
wtE Z8H6I0] 96 well plateoll ¥ 11 microplate-reader2 570 mm
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NO &g ST
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Table 1. Contents and Calories of High Fat Diet

PROXIMATE PROFILE CALORIC PROTIL
PROTEIN 17.7% PROTEIN 0.732 kecal/GM
FAT 40.0% FAT 3600 keal/GM
FIBER 50% CARBOHYDRATE 1210 keal/GM
ASH 40%
MOISTURE 33%
CARBOHYDRATE 31.4% TOTAL 5542 keal/GM

ol

S&EZ total-cholesterol E}2F2 Enzymetric method €z]
UB5100 total cholesterol (Randox, UK) A&AJCrS o]&61
ADVIA 1650 (JEQL, Japan)2 & E&sIiTh
@ High density lipoprotein (HDL)-cholesterol &&F &4
@A % HDL-cholesterol $}2F2 Enzymetric method ZiT]
15101 HDL cholesterol (Randox, UK.) FgAJotg 0|85}
ADVIA 1650 (JEOL, Japan)2 2 ZH 3Tt
@ Low density lipoprotein (LDL)-cholesterol &+2f &8
&A% LDL-cholesterol Ml Enzymetric method #2]
WIE501 LDL cholesterol (Randox, UK) AEAJCEE 0] &6
ADVIA 1650 (JEOL, Japan)2. & ZHEsI9ich
@ Triglyceride B} &4
S wriglyceride B2 Enzymetric method Y]
ol triglyceride (Randox, UK) @8A|2t2 0|E3le] ADVIA
1650 (JEOL, Japan)2 & Z&35I4TE.
® Free fatty acid gler £8
HAHZE free fatty acid S colorimetry method §1E1*"5}
off NEFA (ShinYang, Korea) A|@FS o]&38}c] COBAS MIRA
PLUS (Roche, Switz) & Z35I9iC
Total lipid gf&t &4
HEE total-lipid B} Enzymetric method 22175100
total lipid (ShinYang, Korea) T 84|2+g 0] 23} ADVIA 1650
(JEOL, Japan)2 2 ZX 3131
D Phospholipid &2} &5
X5 phospholipid SH42 colorimetry method 2121*5}
ol phospholipid (Shinyang, Korea) HgAlekE o0]E3KA
ADVIA 1650 (JEOL, Japan)2.2 ZH5I51

4,18-19) =
1#1EB5)

o Iy

3. EARE?
E71 %2+ Student’s paired and/or unpaired t-testol] 2|5}

200, pvaluedtol 0.05 Blull AUl RO15E QIFBIAH
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wl, Sampled] &
(P<0.001) A E7IHRDCE BlE Mz Sileg waEsd At
Control®] Z418& 100.000.01%2} 319 & ul, Sample] &4
22 113.03:0.00% Z Controle]l Bis] S04 (P<0.001) YA &
7EACE 57 thal MzollA AitElE NOY kg @A 4
3} Control®] NO 92 100.00:0.04%2} 5191E uwl, Sample?]
NO @F2 145.25:0.01% 2 Control2r} 2214 (P<0.001) YA &
7} AT

O Thymocytes M Splenocytes N NO

aan

%, Changes

Control Sample
Fig. 1. Effects of ACE on the proliferation of thymocytes and
splenocytes, NO production from peaneal macrophages in normal
mice. ACE : Acanthopanacis Cortex Extract, Control : Group administered DDW
0.1 ml/mouse to mice during 7 days, Sample ; Group administered ACE 0.1 mi
/mouse to mice during 7 days. The data are shown as Mean£SE for 7 samples
*+ Statistical significant compared with Control group(™ : P<0.001)

2. L1210 MlE o)A} mpeAo] QT W W] M Zalo) DR
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7H £&E0] L1210 M ZE o]A¢ ne20) siet 5l W
A715 Sl viXle deke WA sk olAlE oAl
SXen el ZU9 B4 HE 8& AE E
Al M 2ol 4bElE= NO9 b EHBICHFig. 2). L1210
HEY E418E BESH AW Controld] ZA1ES 100.00+0.01%
5 3} , SampleQ] £AIE2 76.9020.01% %= Controiol] H|4l
wod (P<0.001) UUA L1210 A28 ZAlg AAIBIICE B4 A
2Ol £ZA12E BESE A3t Controld] ZA1ES 100.00+0.03% 2}
I8 g ul, Sample®] ZA1ES 114.32:0.02%F Controloi] H]3l
T (P<0.05) A S7HEAL, vl& HZ 4188 #HER)
27 Control®] £418S 100.00:0.01%2} 3} L uwi, Sampleg)
SA1E2 111.71:0.01%F Controlof wlgh 894 (P<0.01) A
E71EAC) 22 tia] M EolA B4 NOg| okg #haket 2
I Control®] NO 2 100.00:0.01%2} 35199S ), Sampled
NO 2+2 110.180.01% 8 ControlHr} S84 (P<0.00D) UH &
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Fig. 2. Effects of ACE on the proliferation of L1210 cells, thymocytes
and splenocytes, NO production from peaneal macrophages in
L1210 cells transplanted mice. 1210 cells (2x10° cells/mouse) transplanted
to mice. ACE ;. Acanthopanacis Cortex Extract, Control : Group administered DDW
0.1 ml/mouse to mice dunng 7 days, Sample . Group administered ACE 0.1 ml
/mouse to mice during 7 days. The data are shown as Mean=SE for 7 samples
*: Statistical significant compared with Control group(* : P<Q.05, ** : PCO0T, =
P{0.001)
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91.48+0.02%% Control T} T4 (P<0.05) YA ZAFIRL,
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(P<0.01) YA AAERCE Controle] Bt WE 717} 18.00£0.50
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Fig. 3. Effects of ACE on the body weight, tumor weight and mean
survival days of mice in S-180 cells transplanted mice. S-180 cells
(2x10° cells/mouse) transplanted to mice. ACE : Acanthopanacis Cortex Extract,
Controt ; Group administered DDW 0.1 ml/mouse to mice more than 15 days,
Sample ; Group administered ACE 0.1 m/mouse 1o mice more than 15 days. The
data are shown as Mean+SE for 8 samples. * @ Statistical significant comparca
with Control groupt™ © PLO05, 5 PLOOD
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TR HhiHERo] W, HikE B Bmol niRle UEA

43.24:0.66 g€ 100.00£0.02% 2 SH4F5190 8 o), thE O HHF A)
£2 20 BT ME 88.32+.0.02% 820 E71EYct. 2Eut
A8 A9 ER AES 93.70:001%F WAEFECE §94
(P<0.01) YA ZArED, AT BY B AEL 93.24+002%
2 UATHD S (P<0.05) A ZaHdrt. YEESA]
RO BH FE 49.03:1.14 gS 100.00£0.02% 2 FABIU S
MR B MES HFFo HA AS 85.77+001% 58 &
A\ A 1o é?‘_%li- A B HES 9.03:0.02%F thE
T3 FARBIR S AE T BY Bt AS2 92.6120.02% % tHE
THOF 8914 (P<0.05) UAH DAFIRCE

1 4weeks MW 7Weeks
1201

v e *

Changes

%,

olamt..
Normal

Contro! Sample A Sam'ple B

Fig. 4. Effects of ACE on the change of body weight in mice fed
high fat diet. ACE : Acanthopanacis Cortex Extract, Normal ; Group fed normal
diet and administered DDW to mice during 4 or 7 weeks, Control : Group fed high
fat diet and administered DDW to mice during 4 or 7 weeks, Sample A ; Group
fed high diet and administered ACE 0.1 wl/mouse to mice during 4 or 7 weeks,
Sample B ; Group fed high diet and administered ACE 0.2 ml/mouse 10 mice
during 4 or 7 weeks. The data are shown as Mean+SE for 8 samples. + :
Statistical significant compared with Normal group(+ + + ; P<0.001). * : Statistical
significant compared with Control group(* ; P<0.05, ** ; P<0.01))

5. BIRF A9 @A 5 total cholesterol, HDL-cholesterol,
LDL-cholesterol 8Hto| mik|&= oiat

2] FEE0] il vXe ke #E6l] Y5k vl
glo] S5 ¢ np A9 A S total cholesterol, HDL-cholesterol,
LDL-cholesterol ¢l#Fe EX-GI1GcHFig. 5). E&HE  total
cholesterol 8H2FE &A3F 23, 2729 BT total cholesterol
BIeF 195.3328.14 mg/ A0E 100.00:0.04%2} 1R S W, HETY
B F total cholesterol SIS A A0l HF total cholestrol &F
2k 64.68+0.03% K Sr1EJACE I AT A9l Ht total
cholesterol EHF2 93.86+0.02% 2 thA TR} ZAE L, 48l
o Bl T total cholesterol SHEE 86.86+0.03% F2 T Z 2ol

H]
ol FOH(P<0.05) AA BAESCE EAS HDL-cholestero] §F
ge £¥3 dy, thETY #HiF HDL-cholesterol &HZF
133.83£6.97 mg/ d4E 100.00+0.05%2+ SRS wl, HEFQ B
HDL-cholesterol &&}2 A4h7-9] B HDL-cholestrol §HF
6413:0.02% HC E71Wcy. A 487 A9 B
HDL-cholesterol §}2F 97.76+0.01% %, 48 B Hot
HDL-cholesterol 2} 88.29+0.03% & th &0l Hld] AT
C} 84 % LDL-cholesterol 8HYS Z&6 Al AR B
LDL-cholesterol 3}2F 16.67+0.61 mg/ ¢S 100.00+0.04% 2} 513

ol
A=

e

2 u}, R it LDL-cholesterol g2re Aohrte &
LDL-cholestrol &} 44.00:0.06%HC} S7HERJACE Touv) 48
T A9 HiF LDL-cholesterol EHFE 97.00+0.06% %, 487" BY
B LDL-cholesterol 312} 84.00+0.09% 2 thZ& 2ol ulsh 24
HAT

i Total cholesterol MHDL-cholestrol MLDL-cholesterol
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N 120t
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o gof
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O 60;
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o

RN »

Normal Control Sample A Sample B
Fig. 5. Effects of ACE on the serum total cholesterol,
HDL-cholesterol and LDL- cholestero! level in mice fed high fat diet.
ACE ; Acanthopanacis Cortex Extract, Normal : Group fed normal diet and
administered DDW to mice during 7 weeks, Control : Group fed high fat diet and
administered DDW to mice during 7 weeks, Sample A Group fed high diet and
administered ACE 0.1 ml/mouse to mice during 7 weeks, Sample B . Group fed
high diet and administered ACE 0.2 ml/mouse to mice during 7 weeks. The data
are shown as Mean=SE for 8 samples. + : Statistical significant compared with
Nomfol group(+ + + : P€0.001) * : Statistical significant compared with Gontrol
group(™ : P<0.05)

6. dl

1]

»9) §H = wiglycerideS} free fatty acid SHetol

o

® T

o
3
Q7H] £EEo] Hlgkl njX= Ggg FEG] 161 ]
o] ¥ nleAg A5 triglyceride W free fatty acid g}
S ZESINRCHFig. 6). EAF triglyceride B2 FETH 2
o, iRl BT triglyceride M} 168.50£7.27 mg/dLE
100.00£0.04% 2} 3198 & wh, NETY BT triglyceride FFE &
A0l Bt triglyceride BHZF 89.42+0.05% KTt E74EIQTh L
L Aglet AS] B triglyceride SHAT 96.83+0.05% %, AE
Tt BY B triglyceride BT 93.0810.05%F thE ol B3
DA4ERct EHE free fatty acid S &8¢ 23 xS
9] BT free fatty acid €M% 1034.33+5.03 uEq/LE 100.00+
0.01%z} 3IH S W, RFY Bt free fatty acid eFe Fodt
9] Bt free fatty acid BHEF 94.94:0.02%Hr} S71EIACt I8
L} Aelat A9 B free fatty acid S 98.73:0.01% % X
FRCE 4AE9%T, AT B BT free fatty acid BT

o

o

96.13+0.01% &2 tix ol Hdl R4 (P<0.01) YA ZAHACE
7. 8l uj@A 0] §& & total lipid@t phospholipid gl&foll vl
e g

Q7 F&Eo0] vl ulAlE FErg HESE AAslo] bl

D}O/\Ol &% total lipid % phospholipid &H&f
CHFig. 7). €A% total lipid g=+& £8TF A1, of
B total lipid B 609.50+10.87 mg/ ¢ 100.00+0.02%
2l 318 S wl, thE2Ql Eit total lipid FHgke a0l it
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total lipid 8 87.78+0.02% XUt E7HQ0ut Bt dglist A
Q] H7t total lipid $HFZ 97.54+0.02% & thastHot Zaxsl
T, Asiat BO HWiF total lipid BHFT 93.33:0.02% 8 THA T

dl8f 94 (P<0.05) UM ZH4F T @AZE phospholipid &
Zgg &Fet da, thEFQ Hit  phospholipid  Ehe
323.00+16.70 mg/ LS 100.00+0.05%2}F I Wi, TR FO] Bt
phospholipid &reFe  EHA'9] #d  phospholipid 12t
7492+0.02% 5t &7 Ieut HEd A9 Bt

phospholipid $HE2 98.40:0.03% 2 tHEZ SABHA Liehdt
I, A48T B Bt phospholipid BHFS 87.15+0.02% 2 X+
o Hlal R4 (P<0.05) YA ZAEACE

Qi Triglyceride @ free fatty acid

120p

+

1001

%, Changes
8

Normal Control Sample A Sample B

Fig. 6. Effects of ACE on the serum triglyceride and free fatty acid
level in mice fed high fat diet. Other legends are the same as Fig. 5. +
Statstical significant compared with Normal group(+ ; P(0.05). * © Statistical

significant compared with Gontrol group(™ . P(0.01)
O Total lipid W Phospholipid
120
(7] ++ d+ -
0 100
=] |
£ =
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£ sof
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> 20t
3 !
ol ]
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Fig. 7. Effects of ACE on the serum total lipid and phospholipid level
in mice fed high fat diet. Other legends are the same as Fig. 5. + : Statstical
significant compared with Nontrol groupt+ + : P<0.01) * : Statistical significant
compared with Contro! group(* : P{0.05)
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BOZe HF (4-methylsaileyl aldehyde), tannin, palmitinf%,
linolen®, vitamin A - B7} @FFE0] Q
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