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Cytotoxicity of Reaction-Precipitate from Coptidis Rhizoma

and Glycyrrhizae Radix Aqueous Mixture

Jae Soon Eun, Hae Jeon Cho, Jae Heon Yang, Hoon Jeon and Young Ahn Kim
Department of Fharmacy, Chonju Woosuk University, Chunju 565-800, Korea

Abstract—The purpose of this vesearch was to investigate the effect of reaction-

precipitate from Coptidis Rhizoma and Glycyrrhizae Radix aqueous mixture(CGP) on
the cytotoxicity. The effects of CGP on the growth of tumor cells, Balb/e 3T3 cell,

mouse spleen cell and human lymphocyte were compared with those of berberine,

glycyrrhizin and berberine glyeyrrhizinate(BG),

which were estimated by MTT

colorimetric assay or cell counting. CGP, berberine and BG inhibited the growth of
several tumor cells, such as Hep G2, A349, Raji, MCF-7, Hela and KHOS-NP.
Whereas, glycyrrhizin inhibited the growth of Raji and MCF-7. CGP did not affect
on Balb/C 3T3 cells, mouse spleen cells and human lymphocyte at 1078~1075z/ml.

CGP increased the number of leukocyte in mice. This results indicate that CGP have

the inhibitory action of the growth of human tumor cells, and the side effect of CGP

is less than berberine and BG.

Keywords—Coptidis Rhizoma « Glycyrrhizae Radix » berberine « glycyrchizin « berbe-

rine glycyrrhizinate « cytotoxicity
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24 R 2-gol Az ALEA o]

R
2asgled, 0 23 Kin $9¢ 325 5
7o FEA BB FAAel Ig B
St

B A e 7@ FAEQ berberine, 7
28 FA 3 glycyrrhizin, berberine glycyrr-
hizinate(BG) 9} s} 729 4£44 TdE=R
FEH dejx dreHAECCR)Y dA A=
ol A AzFAL vlasaz, +48&¢ A
g Sehe] vhesel AferAEd Balb/o
3T34 =, mouse v] A4 X
o A AL

2! human lymphocyte

A< 4% A¥E Lz g

=13~

HENE ¥ Y

b

HY  xH—38 (Coptis japonica)7} 7+
(Glycyrrhiza uralensis)Q 84 EFEzZHH
Aoz WA E(CGP) 2 2 A ¢k 50 g 50ml

AR AL D £5% & %

A9 ALHAHEEE
glycyrrhizinate (BG) = Noguchiv} #e]) Fa}o]
berberine+HCl 3,36 g5} glycyrrhizin ammonium
salt 4,11 g(mol ratio 2:1)& =7k 1000 mle]
5 12 $947 B A 9 £49
(pH 52 _Jé) 197t WA st A" AAES
methanolz A2 A ko] AL ATH (G5 F 56.
%), Berberine, glycyrrhizin, BG # CG g 7+
Z- PBSe]] 23] A A membrane filter(pore size
0.22 pm) 2 o 74 F8fe] AREEEEh

A 2l 717 —A 6] AL A L berberine
hydrochloride(TCI),
(Sigma), Dulbecco’s modified Eagle’s medium
(DME, Sigma), RPMI 1640(Gibco), sodium
dodecyl sulfate(SDS, Sigma), fetal bovine serum
(FBS, Gibco), trypsin(Gibeo),
streptomycin (Sigma), Dulbecco’s phosphate buft-
ered saline(DPBS-A, Sigma),
(Sigma),

6.49%), Berberine

glycyrrhizin ammonium salt

penicillin-

Ficoll-Hypaque
3-[4, 5-dimethylthiazol-2-y11-2, 5-
diphenyltetrazolium bromide(MTT, Sigma) 5©]
¥ e A 1§ Aoke AGAT. ASY
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7= ELIZA—Reader(Dynatech), COg-incubator
(Vision Scientific Co.), inverted microscope
(Nikon Co.), HPLC(Young-In Co.) 2 freeze
dryer (Labconco) 5-& AH&3F% ot

Zoo| gtol B F_—AYY B9 % AFE
TLCs} HPLCE Ag34+. TLCE CHCls-
MeOH-F,0(65 : 35:10) 2 7n-BuOH-AcOH-
H,O0(7:1:2)% A7 &) & A4-dtg on) UV
=2 254nm % 365nmo] A Felstg ek, HPLC
= BG 4 CGPE ZH<ro] 100 pg/mlz &34
A 20 % F9ete CGPol T berberine gk
o AZsigrt, A8e p-Bondapak Cye(4mm
i.d., 300 mm), °]&FAL acetonitrile-phosphate
buffer(pH 5.2, 60:40)% &A=, AL
UV 343nmo] 4§42 1.0 ml/min2 SR
sl = berberine Sx9| Hak—Qzakl 5
) e @95 berberined A B
Z berberine, BG @ CGPE 22+ 300 mg/kg?
2% (SDA|, male 150~180g) 3¥l& & 1T o=
B ATFA%2 202 T FEAAA 29
o Sl 3000 rpmel A 1087 B4 EE 5

2 2~ 4m1 1.2 & methanol 10ml& 7}3F
A2 sty rh ZM}% methanol 8 ml
methanol v
2 geld FEAA 7‘&/‘}% 4 A 7**}?
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HiZmuier = 2 MTT ol 2J§t Hlié‘l’é‘%
=x—Hela A%, Hep G2A %, Balb/c 3T3 Al
¥ KHOS-NP: DME #]=], Raji A%, ¥]%4]
%, lymphocyte’r RPMI 1640+ =, AS49 A E
= DMK/F12 8] A & A&kl o, wiAs 10%
FBS¢ penicillin-streptomycin (100 units/ ml, 100
/e A AsSEd. MITHE
Mosmanni®¢] 7]4tate] Kotnik 517e] g A
7 e olgstg o, AEARE FAL A
w9sh 99 P oz ARG

QrM = FE, m-‘?-f: Maotdiz= &
A0 OjRlE GE—ARod TR PR
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Human lymphocyted] njXl= & &—Human
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lymphocytet A 7Fet A

5k Aol yRke] @] Ficoll-
Hypaque-§-2 & 7}5}&1 ] 3t vk * Heparin
HAed FAZlz 49 10mle el 12ml
DPBS-Ac} 233 oL 10 mle] Ficoll-Hypaque
9% Sl =4 29 AT %
EE zAdx"A sgd, 3000 rpmoll A 308 7L
P A28 I Pasteur pipetd o] 28] Ficoll-
Hypaque £ $&o] 349 287 & %
o} 5¥] 33)e] DPBS-Ae] 34 %] 2500 rpmell
A 1087 fAaEEsgth @43 AZE
DPBS-Ao A 24AA 23] ¥ AAH3 F hemo-
ol &8t} Az HAEE R FAE
F% ZA5e] RPMI 16400 Rof] FfA#H 96
well plateol] 1x10° cells/welle] Fn 2 HE3}
o 7 Fx8 HAL 37°Ce CO,
incubatore]l & 4847k wWleakd e AlZ4E
=7 SR
By T2 SR ETTE
ohg-2 10‘4\‘4%‘
AL FTE
CGP 50 mg/kgg 42} 4 o]
4 797 AT E BA 5
9, 39, 5¢ & 7¥e] A w2 melE
Zo| Al 1mm= Hsle] heparinized microtube
2 A2 F 200 o] Tukd g sohe] 4%
t}2 hemocytometer 2 A A4 T,

& ol £33

cytometer=-
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TLCO 2|5t berberine, glycyrrhizin, BG
2 CGPe] &10)—Berberine, glycyrrhizin, BG 2
CGPE CHCl,-MeOH-H,0(65:35: 1002 A
AL}z thin layer chromatographydt 7 =},
berberine, glycyrrhizin, BGE] RiX & #H72+ 0. 72,
0.19 2 0.65919 o CGPe RIx = 0.65, 0.57
2 0.550] 9k, 2-BuOH-AcOH-H,0(7:1:2)
& AALNE ALERE AT
glyeyrrhizin, BGS) Rfx& 7 0.36, 0.19 4
0.33°]9g e CGPe Rix+10.383, 0.27 2 0.21
olgith. BGE ALl wet FisEe A
S Yeiglony CGPFeli BGS oh& 2714
o] A Ed o THFI w4

berberine,
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palmatines} coptisinéﬂ 2o FAEQ glycy-
rrhizinst AE3 Ao] ohdsl 2AHUY AAG
AL 3 g FHojck & Aol
HPLCo 2fst &#, %J‘ZE, BG % CGP2| el
I} CGP4l| gteE BGS| &2k £%—Berberine
5} BGE 265 =& 343 nm, glycyrrhizing 248 nm
A UV vERZ] #@Fe] 2 AdelAE
343nme] A FF=E FAstHeH, &€, BG
¥ CGPZo] -3 berberined] % 6.5%,
65.8% 2 13.4%% BGYE berberine 2379
gycyrrhizin 137471 2@tz 98 < 5 A%
onl, o] AdE Kim 579 Azst=E LT A
o) it} (Table I).
Berberine, BG 2 CGPS} AT &R £ HHA
Z berberine iEHlm——Berbsri e CGPE
Z Dberberined] 2% &A%

Table I The contents of berberine in usec materials
Materials Berberine contents(%)
Coptidis Rhizoma 5.6
BG 65. &
CGP 18.4

HPLC condition: detector; 343nm. column;
p~Bondapak Cg(4mm i.d., 300mm), el:ent; aceto-
nitrile-phosphate buffer(pH 5,2)=60: 40

temperature; 22°C, fllow rate; 1.0m

BG; Berherine glyeyrrhizinate

CGP; Precipitate of Coptidis Rhizome and Gly-
cyrrhizae Radix decoction

‘ /min,

Table II. The concentration of berberine in plasma
after oral administration of used materials
in rats

Dose
(mg/ke, p.o.)

Conceﬁ tration

pg/ml)

Materials

Berberine 200 0. 091==C. 016
BG 300 0362-0. 009
CGP 300 0.053=0.011
HPLC condition: detector; 343 nm, column;
p-Bondapak Ci(@mm i.d, 300mm), eluent;

acetonitrile-0. IN tartaric acid-MeOH( :
110 ml +0.5¢ sodium lauryl sulfate,

temperature; 35°C, flow rate; 1.0 ml/min.
#: mean+S.E. of 3 rats.

4:2)
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Hep G2, A549, Raji, MCF-7, Hela, berherine2 10°¢g/ml ol 44 F=elA, 2
KHOS-NP | Z¢| ofxl& 2t %S| 53—z  CCPE 10°g/ml o] 49 FEoAA fol4 &
FA 2o =] A & berberine, glycyrrhizin, BG 2 oAz ZA oA ALl 9 en glycyrrhizing
CGPel 278 gobr] el A 107 10° Az F4 94 A5 dgivh. KHOS-NPAx
210 g/mlE A AR Rz2FY FBE o] WslA berberine, BG % CGPE 1070 g/ml

o]
()
a

3o, of

32

T 100%%2 o5 A Hep G2Axe] A4 o9 Fxreld #94 g TAZ F444
berberine- 107 g/ml o] 4ol Fmol4, BGE  #&ol 9990, glycyrhizing AL F4
1070 g/ml o] 9] Fzol4] CGPE 107 g/ml % x#-go] ¢lglvh(Table 1m1).

=f A F94 A FAz F4 A gl 9 Balb/C 3T3 M= aXle s4—A4 AL

Ro=l, glycyrrhizing Gl FAGA ALl of o|AE % Ade] GHE dotns] A3 4

o =

At AS49 A o o1 A] berberined 10~ 6g/ Srobl el 9T3A zo A 1075, 107° ¥ 107

ml o] 49 Fxo]A, BG @ CGP= 10%g/ml  g/mlE 7z Hzlelz d 279 FFEE 100%
o) 28 FEaA FU9 QE FAZ FH9A % 3989 berberined 98.3-56.8, 79.5::1.4
Z-8-0] .09, glyeyrrhizing ¢alz 24 2 70.1+1.3%%, BGE 101.241.6, 84,8+1.4

AZg-o) g ack Raji A xe] )4 berberine, 2 74.020.4%% 1070 g/ml o} 49 FxeA 4
glycyrrhizin R CGPE 107° g/ml o] 48] Fxo]  Fobdlzel F42 AAP o CGPE 1084

A, BGE 107 g/ml o) A4 szolA §94 9 4.2, 93,057, 69.343.8%E 107 g/mlg]
T FAE FAAARG Yok, MCF-7 A2 5xsl maEedAdnt Afotlze S4¢ 94
off W&l A berberine, glycyrrhizin, BG @ CGP 3ty] o0 glyeyrrhizin® 102, 746. 3, 1014310
= 107%g/ml ol e) FRol A F9A gl kAl 106.420.5% 2 AfotAlEel SA 2 4
2 SAGAAGe) e Hela A ze) gigfn & Fx 2ooh(Fig 1.
Tahle III. Cytotoxicity of used materials on tumor cells
Materials D%, Hep G2 A549 Raji MCF~7 HeLa KHOS-NP
AL, S .
Control 100.0+1.4 100.0+1.7  100.0=1.8  100.0%1.6  100.0%1.2  100.0+1.4
107 90.8:7.2  72.840.8%F  77.2:1.2%F  70.0£3.0%  9L.9£1.0¥ 72031 4%F
Berberine 107 80115 47.300.5%F  BT.2E0.5%F 47718 76.310.6%% 68,2417
107 AL 41.5%% 2580 4%F  18.80.3%F 364

1L2%% BB 41 1% 9241, 9%

107% 93.742.0  04.7%2.4 80.6=-2.7% 87 1Z=L1.3%F 100.6%10.6 92, 2+1.5
Glyeyrrnizin 107 89,1227 98.0x1 1 83.9--3.4%  80.4:-4.0%  101.5E1.0 94.1£1.3
107 89.1+2.2  100.1=%2.1 86. 0+2. 7% 71,841, 4% 93,1407 87.0+1.6

e — e ——

107 92.240.9%% 95.9+1.9 95.3+0.7 62. -2 0% 67, 81,7 83, 71, 7%
BG 107 BR.7A41.OFF 82 123 1YY 87,9, 9 2, 26% A BE0.8%F  66.7:E3. 1*F
107t 46,450, 6%F 57, 6-H1 1%% 43 0220, 3FF O¥F 79 b0 2%F 43, 0-£0, 1%

T~
w0 ﬁ‘} <
(=2 VI )

o ol
oo

107 1053361 92.8+15  85.3:2.6%  70.5+2.5%  99.2:0.2  83.6F2.3%
CGP 107 880227 67.218%F  40.1L2.3%F 65,43, 1% 83.810.6%F 63 318
107 6041 4%F 5042, 6% 6,90.2%F  45.8::1.2%F  68.2H1.2% 46,113

The cells(1. 5 x10* cells/well) were cultured in 5% CO,-incubator at 37°C for 1 day, and then each
materials was mixed and stood free for 2 days.

The OD of each well was measured at 570 nm.

The data(%) represents the mean+S.E, from 4 experiments.

*; Significantly different from control group(*; p<{0.01, **p<0.001).
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Fig. 1. Effect of used materials on Balb/¢c 3T3 cells
Each bar represents the mean=+S.E. from

4 experiments.

#; Significantly different from control group
{(p<C0. 001D
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Fig. 2. Effect of used materials on T-lymphocyte
proliferation

Spleen cells obtained from CsH mice were
cultured in RPMI 1640 containing 10% FBS.
Concanavalin A(1 pg/ml) was added with
various dilution of each samples at the
begining of the culture. The cells were
incubated for 48 hrs in CO, incubator,
followed by the addition of 201 MTT and
further incubation 4 hrs. At the termination
of culture, add 100 gl of 10% SDS and then
the cells were incubated for 18 hrs.

Each bar represents the mean=®S.E. from 4
experiments,
*; Significantly different from control group

(*; p<0.01, **; p<0,001).
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Mouse spleen celltii njXj&s 2+ AU =
B 0| FAE W GAE o183 TS
7 mitogens] concanavalin A(1. 0 pg/ml) & 27}
3he] Wl okt & MTTy o2 243 A=} Con. A
2 Aslg HzTe FHEE 100%2 TS
2w Con. A% A73HA %%kE ZFE 80.5
+1.4%0l9er 24 ANL 107 107° ¢ 107
g/mlE 7+7 2] gt 2 3} berberine-& 93.6:£5. 4,
83.2-+4.3 4 33.741.3%%, BGE 96.0L6.2,
85.0--3.5 2 63.4+3.5% %, CGP& 92.043.5,
81.6--3.4 2 52.0=1.6%% 10 g/mle] mF%
AN TLHTY F4L JAstg e, glyeym-

hizin® 97.9-+3.3, 94.6+3.0% 97.243.5%
2 T9379 Z46 8 g Fx g

(Fig. 2).

Human lymphocytedl] O|Rl&= 2F HHU]
Bp—Human lymphocytes] t3t < & Yol=
sig A A 1078 10° 2 107 g/mlE A4 A
218t 23 9279 lymphocyte = (X10° cells/
ml)& 5.382-0.38 0] ql 27 berberine& 4.16%
0.18, 2.84==0.53 % 1.5240.14 A&, glycyrr-
hizin-e 4,0840.35, 3.9240.37 F 3.28:0.21
Az A55o]A human lymphocyted] A&

oA grg ovk BGE 5.2740.21, 4.64=0.11 ¥

k=1

N,

1 by BERBERINE

Cell Number(x16%/mi)
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-

—4 e

-

SR

2.0 son ; 3
1.0 N Y 3
‘] i Z
S =
6.q ;&f‘l‘k fal Eka «“
1075

Concentration{g/ml}
Fig. 3. Effect of
Iymphoceyte
Each bar represents the mean+S.E. from
4 experiments.
*; Significantly different from control group
(*; p<0. 05, **; p<0, 01, ***; p<{0.001).
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Fig. 4. Effect of CGP on WBC number in mice
M ice were administered i.p. or p.o. with
mg/kg/day of CGP for 7days.
Each bar represents the mean=S.E. of 10
mice.
“: Sigmificantly different from control
group(p<0. 001)
4,370, 2671 5, CGP+= 5. 014-0.29, 5.0440. 24

2 3.41=0.220 2 107%g/mle] mEmelalet
human lymphocyte®] A &2 o A &+ o} (Fig. 3).
Mouse WBCH n[x|= CGP2| 5 3—CGP 50

mg/kgS 3, 54 79
A o] ] o] ]

1 il
3 B Fele) B8 104 2,
339908 f94 A 997

o (Fig. 1).

g4 T2 54 EFEERYH oA 3
Z E-(CGP) 7} berberine, glycyrrhizin 2 berberine
glycyrrhizinate(BG) S Az EA o od FE&-o
AAG AAE b P,

1. CGP #AF Fd
berine ©+5 Fof A ¥t &gk

2, Berberine, BG @ CGPx: Hep G24] %, A549
Az, RajiAdz, MCF-7A%,
KHOS-NP A 22 A2 A 3¢ o glyeyrr-
hizin& Raji /= @ MCF-7 Alz 4% 94
9.3, =3 berberined A549 1 KHOS-NP
Az, CGPE Raji Ajzel s 54 4AZE&

ber-

2] berberine <&

rlo

Hela Al z
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% berberine @ BG x.rt}t Balb/c 3T3
Az 24 A Fgo] ety o, vz R
Az 24 qAA$L ¥ 5dga CGPe BGE

berberine® tt human lymphocyted] A ZEE&E 5

&A1 71 A
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