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Pharmacological study on Panax ginseng C. A. MEYER. X. Effects of long-term

administration of Panax ginseng (Red Root) extract on rat adjuvant arthritis
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Abstract

Anti-inflammatory activity of a 70% methanol extract of Red Root (RMe) from the
steamed and dried root of Panax ginseng C. A. MEYER has been studied using various ex-
perimental models of inflammation. RMe did not inhibit carrageenin-induced acute paw
edema, cotton pellet-induced granuloma, and adjuvant-induced arthritis developed in the

primary and secondary lesions in rats.

However, administration for 2 months of RMe im-

proved a hypercoagulable state, and suppressed an increase of connective tissue of the abdo-
minal artery and calcium effluence from the thigh bone in adjuvant-induced arthritis in rats.

Key words

Panax ginseng, Panax ginseng (Red Root), inflammation, adjuvant-induced

arthritis, hypercoagulable state, connective tissue, calcium.
Abbreviations ELT, euglobulin lysis time ; FDP, fibrin degradation products ; RMe,
709 methanol extract of Panax ginseng (Red Root).

&

il

ERAAZE (X %+ =22 > Panax ginseng C. A.
MEYER OAR) (2%, FBAH I, EBFEER
&, WEEgeElL, WILRRROESUHE, MmEIEERE
EERAZEPPFLCHVLNIBEELEETH
5, SLIZEPAASERTHWLERLLIC e
By EMINDBLODH D, ALK IEREREE
HEAEEEHE T 20, PTHI617EICHMm S 1L
72 THAVES VAT, GRS L & osMEE R
FEICRIRAH B EEINTWE, LAL, BESEKE
ERIZTERASORE LR L 28] EIL D7 v,

FIT, RBRTIEIA TS5 = iFE, 29 b~
v FASERETRE LT Y a8y FREEI A RITT
HWBIN% XY /=N X 2N ERRETL 72,

e e HE

1) IBITFXROAR HEEG6FRLS
(Panux ginseng C. A. MEYER DR 2K L TH L
7ZLo) N, WEEND 0% A4S/ —0T
80°C, 2FFRI2 ML, ETTAL / —NW%2H
+£1%, WRETEL T X 2HK (LT RMe & BEEC
T 5, IWHEIROBTH - 72) 2Bk, &8,
RMe 0 FEMK 5 TH 20 K= EZ =5 BMK
sae b 7574 —E CRELIE DS, BYK
= EH 10.24%, Rb,#%3.21%, Rb,»*1.81%,
Re #7 1.77%, Rd #* 0.64% ,Re »* 0.99%, Rg,»*
1.83%TH -7z,

(2) EEREIY : Kwl; Wistar R#EH 7 »
(150—170g, SPF) B X~ Jcl;SD &M Z » b

*TH77 mARM/ANEL 3-4-1
3-4-1 Kowakae, Higashiosaka, Osaka 577, Japan

Journal of Medical and Pharmaceutical Society for
WAKAN-YAKU6, 45—52, 1989



46 MBrX ZEMHBGICL BTV 2N FEEIR~OEE

(180—200 g, SPF) #H w7, fEREIZIEE23+
2°C, {BEES0—60%, 128%RRAN/1285RIRE DY 4 7
NOFEBET, HROBEESER (BA27 L7, CE-
2) HAwY, BHEICKZERS Y, BABERICH
T5FC1IAMTHEASTL 72,

QR HFF=FENFEH : Wistar &7 » b+
121%# 745 => (LAMBDA CARRAGEENIN,
Minsei Rikagaku Co.) # G AEMAEKE % 0.1
ml/rat # &EEHEETICEHL, BET2EES
1— 5 EEffE F TREMICIE L, BREELERL
720 MiRIK (0.2% CMC - Nai2®%®) 377 =
S5 1 BRI 1 EHEOR S L7z, BEESEE L
L T indomethacin (0.2% CMC - Na |2 %:i&, 10
mg/kg, EHLFEL) AL,

@ Ay bRy PAFEOFE =T LK
BT C50+ 3mg DEEMERE T v FEROMmRE
TIZ 12T >BHEL, BRFHoeoHict=r) >
G277 (BAME) ©MBEREMEE®RIC 1 BHE
L7ze AN AZEIEIZ 7T HBICHERE & L i0iE
WL, BEEXMEL-, /-, BIBZEWBL, &
BELRER> RO, HE OKICBE) 3 FMER
75 1H1H7HMEOES (RE5REMITTA9
B — 1088 1C21T» 72) L7z, BRI L T3 cor-
tisone (KiZ %%, 10 mg/kg, Sigma) * M7z,

(6) 7L anr EIEIRDFE

1) BIER 7 v b OIERE & U EDIRS % |
L RRRERRTE AR (Mycobacterium butyricum, Difco
Laboratories) % # / 7JLSRTHEER L 721%, %k
(Bayol F) #Mz T 1%0B@EBERABL 72, =
NE77VEHARS— 7L =71 THEL,
adjuvant & L T#FEA L 72, Z @ adjuvant 0.05 ml
% SD RS » FPOLGBBEEES L UCRBE> L8
Sem BN BBOBEWIZHF L TT Y a2 b H
figzEHEL 2, K (02% CMC-Ma iz #i%)
it adjuvant FE EH%H,» S5 1 H 1H2 7 AMED
#E5 L, KEZRBHMCEEL 2, MEEL LW
adjuvant B EHIZF A= 02% CMC - Na %
7 HiETRE L7z, BIEMNBE S L Tt phen-
ylbutazone (0.2% CMC - Na |z %i®, 50 mg/kg,
Sigma) %7z,

2) BOETRIEROEE | MAE REERIZ A B LUk
BERAAEEPEAAC L ABEL CTEE L 2T
fEERp L3R, & 542 adjuvant FEE 1 A A%
B OF B - THESRNOEREL 23T —
DLz, bbb, MHN, AR, KR, &
BB L EREN S ONT 0 (EH) —4
(mLERE) OO THMEL, 20iits (20

W) =0 - THEmRERS L,

3) X#EBIcL B8E  Adjuvant 5 2 # A
BICZ—TNUHREET T v e F 2 XBKE
(SOFTEX CMB-2) TH#ZEIL, &5, TiiZm™
L722a7—%8EL, BEUNEREL AT —
DT L7z, ARk, ARk, A%, Egks Lo
BOSEALIZOWTO(ER) -4 (RLERE) N5
B TIMEL, FoAESa (2088) 24 - THE
TR s Lz,

4) MERFHIRE | Adjuvant 5 2 7 Ai%i1z-2
YEoE S =L (B ey s L—) BREET
T LML 72, s-GOT, s-GPT, ALP, #
py (TP), TNA7 8% %EE 8o
#E (SMAC, EZ60SA— T+ 74%—), &
MmER, FRIER, MR % 4 BB nERET 0 (Coul-
ter Counter Model S-Plus), 74 7)) /—% > &
# 2 B 8 B £ 25 Clotek (Plyland), 7' @ |
vt R % COAG-A-MATE, Dual Channel
(General-Diagnostics) 8 L rifu# 7 4 77 > 4
wEh=E (FDP) #2757 7 28 EKiE (FDPL
Test U, wEEE) THlEL 72,

5) A—=n07) vEBRBEEOBEE | Adjuvant
FEH 2 7 BRI~ PN E #— URRER T THR L
L7z, Ke3.8% 7 8F ) 7ali%
1/108Mm 2z, 4°CT4000xg, 105 6= 0B L
THRZ-MFELHANT, 2—7 07 Y v EFRERH
(ELT) ##lZE L7z, m4E0.7mlicK% 0.016%
BE®: 9.8ml (pH5.6~6.0) %02 T305rfEMEL
T2e HU2URE 24000 g, 104 MR Go8EL, 1M
o u7 ) CES £ B - a7 v
Biord 1 /16N UV BRI 0.7 ml (2R L 7274,
ParerEi (125U0/ml) 0.04 ml #m 2 TH#E
&4, 37°C Tincubate L, BRI TEIZEHRT
5 F oA ELT & LTHIEL 72,

6) HEEESFAIRET | Adjuvant FES 2 A A% IR
MmL72E%RDT v s HERK (BERRE, B
B E (Ao FRIREMTHET, B2 54 5 mm B
NZEAD, RS L UM RER B L, 7272
bLizh=l) Y E%E, 277 4 A, UL, 7
Frp@m e, JEEEAYICHESGREBEL 2,

7) eFOFSOYEDEE: 6) IZFCL 2
4 AL (HEMIZEE) % adjuvant 745 2 7 A
iz L, Hdbhortexs 7o) rm2e
Woessner # 5" Tl L 72,

8) AL LEDERIE  Adjuvant E4 2 4 A
BRI L CIR2miE, Bl -aKRE, HiEs
L O ER R EIREET D A L 7 LB F B I 170-70




FIBEER¥S% (Vol.6 No.1 1989) 47

e U R FWRCECE R 2 B, SRR TE
EL72, B, BREOFHBTIMmME 7 /L 7 2wl
ENSA, MiE1ImlIcEEE2ml 2Nz, &y 7
L — + (Iwaki Glass PC-35) I~7100C, 305 Hi
?ﬁiﬁf’ﬁft’?ﬁ'* BLICBIEFRME Iml 22, 8
BRI T 7 éiam%u,ﬁﬁgm%mi
T liml Lo barMuz, &, (OB LW
ML O BRI O BB AT KRBT, GBS D I HgED
KEHR A RS RE CRBEE, LB 100 mg, M T 10
mg) L, f FHM . B MBIk E=

62 1y2ml (EOBEITIREES 1/108
Yy AL Einz, 1BAEKE, B8R, ﬁK%K%

Mz 8 10mlE Lo, EENHFHETHEEL
6) #EEtA9IE | Cochran Cox-test # @ﬁﬁ L

w R

1. S5 VERICRIITRE

T COEFICA T AR E, 1HF
Bltgh s M S & L, 3 RIS EME S R A
63+ 3%, 2%~ 72, RMe 50500 mg/kg & 58
Tidh 77 = L AT A fEH S L N
# - 72, Indomethacin 10 mg/kg & 5 B2 3B &
R A a8 S AL (I ERE D,

2. 3dv b ALy FW%E%)&F&ET%@?
RMe 50500 mg/kg & 587122~ F > ~2L v
FV&%W& ‘T%Mﬂwwbﬁmhﬂ AR
FA U N cortls()nel)mg/kg LTI T
o b SRR L TEE SIS ER ST
Ao, SIFRERSETYL THELERERY
HEH X N I AN
3.791A>r%ﬁﬁu&@¢%%

1) BEERIER . 7 b ohil s L URBRORE

D e
Py

Nz adjuvant fm};fﬂ T5E, HBREICIZ2 B
M%V’H%# B, 0L 6 HikiZRK
R IR (240, £ORBERIZE2 2D
L LA L, adjuvant EH128 % 5 HONEE
AVEERL 7z, BRI L1208 LR EE

CF 2 AHAIES Al S L7z, RMe 50—500 mg/kg
% GBE IR R B D E A T A ER AR S 1L
Y ze kel T aony FHERERDEE

RTBEE AR A EEICL T nT L72%%, RMe #%
SRR B Rk 2 I T AR RS S L
-. 72, Phenylbutazone 50 mg/ kg HETIIEL,

2 14

e

O*k/

SHEIC & B IFREATEEICIGE 11, BRI R R
Pl &0 TL HBEZIIH EHN RIS 6 1

725

73, 50—500 mg/kg > RMe # 2 #» AR5 L
TLT o asy PHIREERLLT v b OIKES
B3R NI R o,

2) X#%  HBEAES R LicERIkE 1 4 HM
BES L, v bned e XBIBRTEHSE L 2,
Fig. 11273 & 22, adjuvant SLEEIC I3 A, A
BB L ROBERICE L BRI S 1L,
B L IMBIE BB L ETOBEEN D S 1L
72 XBBRIZL 2 EEMEE THBREDFNE L
SR L 72 & 2 A, Table I (27”3 L 512, RMe500
mg/kg &5 # I HSHEm A FE e b 1172, Phenyl-
butazone 50 mg/kg HEBETIIHEE L EIERED

(e Y=F tAN CXBUEAFHCBERTL L, B
i & @*%‘E‘IEU\% 2, adjuvant ALiE 7 v b3 EE
ALE 7 ML MEE L, XHETE
<t a R A % ﬁ §h7’:o

3) MIRSAVIRE | Adjuvant E8F 2 7 A28
M, Table I 1270 72 MFEOMEL L 72,
FOFER, adjuvant MMEFE TIZELEFH CLEL
Ts-GOT, s-GPT, ALP »#imlL., #5> -7,

A

Fig. 1 X-ray pictures of normal and arthritic
rats taken 60 days after the injection of an ad-
juvant agent.

Arthritis was induced by an intradermal in-
jection of 0.05 ml of suspension, containing 10
mg of dry heat-killed Mycobacterium butyvicum
in 1 ml of Boyol F, as an adjuvant agent into
the tail and right hind paw of rats. A . Normal
rat, B . Arthritic rat.
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Table I Effects of 70% methanol extract from Panax ginseng (Red Root) (RMe) and
phenylbutazone on the arthritic score calculated by X-ray
picture of adjuvant-induced arthritic rats.

Treatment (r%%fg) Route No. of rats byA)r(tir;t)lcp:é:t(L rfem
Control p.o. 15 8.9+2.1
RMe 50 p.o. 15 8.8+2.9

200 p.o. 15 7.8+1.9

500 p.o. 15 7.0+1.7
Phenylbutazone 30 p.o. 15 3.2+0.9"

Arthritis was induced by an intradermal injection of the complete adjuvant (0.05 ml)
containing 10 mg of the heat-killed Mycobacterium butyricum in 1 ml of Boyol F into
the tail and right hind paw of rats. Test substances were administered orally for 60
days. X-ray pictures were taken 60 days after the administration of adjuvant to
determine the arthritic score. Arthritic severity was judged as score of 0 (not de-
tectable) to 4 (severe degradation and destruction) on 5 positions of the animal.

a) Each value represents the mean+S.E.

b) Significantly different from the control value, p <0.01.

Table II Effects of 70% methanol extract from Panax ginseng (Red Root) (RMe) and phenylbutazone
on the blood rheology of adjuvant-induced arthritic rats.

Dose No. of -GOT -GPT ALP in®
Treatment mg/kg) ROV i S(UG/OL> S(U(’/I')m (KAU) TOta&g%(f)t o
Normal p.o. 10 106+ 3» 58+ 3 6.2+0.9” 7.0+0.1
Control p.o. 15 218+48 112+23 13.2+1.4 6.6+0.1
RMe 50 p.o. 15 132+22 69111 8.6+1.2% 6.6+0.2

200 p.o. 15 129+31 5044 8.4+0.59 6.4+0.1

500 p.o. 15 9115 53+12% 7.6+0.9° 6.540.3
Phenylbutazone 50 p.o. 15 105410 65+13 8.5+0.7° 6.9+0.2%
Treatment Dose Albumin White blood Red blood Blood platelets

(mg/kg) (g/dl) cells (X10°/mm® cells (X 10®/mm?) (X 10*/mm?)

Normal 2.8+0.1% 3.3%0.4® 6.1+0.4 82+3%
Control 2.1+0.1 4.940.5 6.0%+0.2 93+5
RMe 50 2.3+0.1 4.1+0.5 6.210.2 91+7

200 2.220.1 4.9+0.6 6.1+0.2 87+7

500 2.2+0.2 4.5+0.4 5.7%0.2 78 +5%
Phenylbutazone 50 2.6%+0.29 4.0+0.6 6.0+0.3 85%6
Treatment Dose Fibrinogen Pro.thrombin FDP

(mg/kg) (mg/dl) time (s) (g/dl)

Normal 60.3+3.3% 16.5+0.3 0.68+0.08
Control 78.5%5.8 16.3+0.2 1.59+0.19
RMe 50 80.4+7.0 17.030.2 1.63%£0.19

200 76.2+5.1 17.5+0.4 1.55%0.31

500 70.2+3.4 16.840.5 1.30£0.13
Phenylbutazone 50 75.4%5.5 16.8+0.4 1.50+0.19

Arthritis was induced by an intradermal injection of the complete adjuvant (0.05 ml) containing 10 mg of the
heat-killed Mycobacterium butyricum in 1 ml of Boyol F into the tail and right hind paw of rats. Test sub-
stances were orally administered for 60 days and whole blood samples were withdrawn from the heart and
measured.

a) Each value represents the mean+S.E.

b) Significantly different from the control, p <0.05.

¢} Significantly different from the control, p <0.01.




fEEEY2EE (Vol.6 No.1 1989) 49
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4) A—707 ) iEMRERE | Fig 2 127§ &
95142, adjuvant MLEFED ELT I BOUEFHO Z 112
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ETIIASKGENC ELT DIEEOINHI 2GS 5 1
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120 f b)

100 ~ I
80
60 |

o

a)

ELT (min)

4o
20
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A B C D E F

Fig. 2 Effects of 709% methanol extract from
Panax ginseng (Red Root) (RMe) and phenylbuta-
zone on euglobulin lysis time (ELT) in Adjuvant-
induced arthritic rats.

Arthritis was induced by an intradermal in-
jection of 0.05 ml of suspension, containing 10
mg of dry heat-killed Mycobacterium butyricum
in 1 ml of Boyol F, as an adjuvant agent into
the tail and right hind paw of rats. The whole
blood samples were withdrawn from the heart
and ELTs were measured. A : Normal, B ;
Control, C ; RMe 50 mg/kg, D ; 200 mg/kg, E |
500 mg/kg, F ; Phenylbutazone 50 mg/kg. Each
point represents the mean*=S.E. of 10—15 rats.
a) Significantly different from the control, p <
0.05. b) Significantly different from the control,
<001

ELT MIIER #3035 2 ERGED S h - 72,
5) #EEFERET © Adjuvant S 2 A AR R

BEERT, BEIE TS L I REiik o HBFIC

adjuvant E B T2 Fig. 3127k

BETY 5 &,

Normal rat

Fig. 3 Detection of connective tissue in adju-
vant-induced arthritic rats.

Arthritis was induced by an intradermal in-
jection of 0.05 ml of suspension, containing 10
mg of dry heat-killed Mycobacterium butyricum
in 1 ml of Boyol F, as an adjuvant agent into
the tail and right hind paw of rats. Sixty days
after the injection of an adjuvant agent, right
hind paw, abdominal skin and artery were
dissected out immediately after the collection
of blood, and cryostat sections were prepared.
The sections were stained with azan for his-
tological examination. A . Right hind paw, B :
Abdominal skin, C . Artery (Azan stain, X125).
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Table 1lI Effects of 70% methanol extract from Panax ginseng (Red Root) (RMe) and phenvlbutazone
on the content of hyvdroxyproline in adjuvant-induced arthritic rats.

Treatment Dose Route No. of Hydroxyproline (¢g/mg wet tissue)?
(mg.kg) rats Abdominal wall Foot skin Liver Artery
Normal D.0. 10 1.98+0.159  10.240.59 0.31+0.04 10.08+1.21"
Control p.o. 15 2.75+0.17 15.2+1.4  0.33+0.03 14.88+1.42
RMe 50 p.o. 15 2.47+0.14 14.7+0.8  0.32+0.06 14.45+1.19
200 p.o. 15 2.45+0.15 14.7+0.8  0.3040.04 12.08%+1.37
500 p.o. 15 2.39+0.13 14.3+0.9  0.28%+0.02  9.27+1.10¢
Phenvibutazone 50 D.0. i5 2.55%0. 14 12.3+1.1 0.30+£0.04 13.2741.42

Arthritis was induced by intradermal injection of the complete adjuvant (0.05 ml) containing 10 mg of the heat
-killed Mycobacterium butvricum in 1 ml of Boyol F into the tail and right hind paw of rats. Test substances
were orally administered for 60 days and the hydroxyproline contents of the abdominal wall, foot skin, liver
and artery were measured.

a) Each value represents the mean®S.E.

b) Significantly different from the control, p <0.05.

¢) Significantly different from the control, p<0.01

Table IV Effects of 70% methanol extract from Panax ginseng (Red Rootj (RMe) and phenylbutazone
on the content of calcium in adjuvant-induced arthritic rats.

Treatment L)()§e Route No. of Calcium (ug/g wet tssue)” <
(mg.'kg) rats Bone Heart Artery Serum
Normal p.o. 10 141.6+9.09  397.7+10.9 0.11+0.02¢9  9.38%0.16
Control p.o. i5 97.0+7.3 434.5+57.4 0.50+0.04 3.85+0.16
RMe 50 p.o. 15 114.54+10.3  435.0+74.2 (.48+0.07 9.83+0.11
200 p.o. 15 123.3+8.2"  421.3+29.4 0.38%+0.05 9.78%0.15
500 p.o. 15 139.0+9.59  409.5+£32.4 0.32+£0.06"  9.68+0.28
Phenylbutazone 50 D.0O. 15 115.7210.29 411.7+29.4 0.49+0.05 9.76+10.12

Arthritis was induced by intradermal injection of the complete adjuvant (0.05 ml) containing 10 mg of the
heat-killed Mycobacterium bulvvicum in 1 ml of Boyol F into the tail and right hind paw of rats. Test substances
were orally administered for 60 days and the calcium contents of the right thigh bone, heart and artery were
measured.

a) Each value represents the mean+S.E.

b) Significantly different from the control, p <0.05.

¢) Significantly different from the control, p<0.01.
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