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Antihepatotoxic and Antigenotoxic Effects of Herb Tea
Composed of Chrysanthemum morifolium Ramat.

Hyun-Jung Leel, Young-I1 Hwangz, Eunju Parkl, and Sun-Uk Choi>’

IDept. of Food and Nutrition, 2Dept. of Food Science and Biotechnology,
Kyungnam University, Gyeongnam 631-701, Korea

Abstract

The flower of Chrysanthemum morifolium Ramat. with antioxidant, anticancer, and anti-inflammatory func-
tions has been a widely used traditional herb as a healthy beverage and medicine. The aim of the present study
was to investigate a herb tea consisting of C. morifolium Ramat., Corni fructus and Schizandra chinensis Baillon
for its hepatoprotective activity against CCly-induced toxicity in freshly isolated rat hepatocytes and anti-
genotoxic effect against oxidative stress induced DNA damage in human leukocytes. Three different composi-
tions of the herb tea (Mix I, II, and III) were prepared by extracting with water at 90°C. Freshly isolated rat
hepatocytes were exposed to CCly along with/without various concentrations of each tea. Protection of rat pri-
mary cells against CCly-induced damage was determined by the MTT assay. The significant antihepatotoxic
effect of the tea was shown in Mix I and II. The increased transaminase (AST and/or ALT) release in media
of CCly treated hepatocytes was significantly lowered by all the teas tested. The effect of the tea on DNA damage
in human leukocytes was evaluated by Comet assay. All teas showed a protective effect against H2O2-induced
DNA damage. From these results, it is assumed that herb tea based on C. morifolium Ramat., Corni fructus
and Schizandra chinensis Baillon exerted antihepatotoxic and antigenotoxic effects.
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= Folloj=, A, FXT @ PAstEH Fol dem1-3),
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AA1olv, b L olHF 1 A5 £ oushe
AoltheR). HABe T2 SHRYE, d2e by, o
G % ARG AFo] Alolv], AT, A2, e
EE 2EY 20 o8] FEHE WA AR Aziol
AARE DGOz o WHL 1 £4E Yo UE
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AA W HEALEA ] £A]8= cytochrome P450
monooxygenase2] 2F89o] ]3] trichloromethyl peroxyl
radical( - CCly)) 2 A1, o] radicale 7HA| Xl £45
stk -CCle AxA 9o JIXES F
S Yo7 (29), XN AHsste] BHEES
TEE TN, AXA W BAEAAAE 2 gl 3y
A3l & oA AW HAAS FU3lH, EF aspartate
aminotransferase(AST) 2 alanine aminotransferase(ALT)
fre, TAE A R A3 TS dodE AR ¢EA
ATH30).

Superoxide, hydroxyl radical @ hydrogen peroxide$} &

& X2 F(reactive oxygen species)ol] 93] A=

Aeld ~Ed 2= DNA €48 58 Bk ofy2h(3]),
3t e oL AEE A8y e AW S 2y
(32). g, A 5ol FH5-3 kst JEEL 4814 DNA &
s a7, GO RE HEdte 98-S gte AoR
g A e, 538 =3H Chrysanthemum?s 2 &-&
flavonoids, phenols 2 phenolic acidsE =%3}4 g3t

212 1(33,34), 215 flavonoidse] A5 axr} RyuE v}
ATH35). 2H Y JAAEE o] &3t =38}, Abf & 2wz}

=
o] DNA &4 A &ve] B8 A7 59 4900
Wby B Ao e Wz 2 @l o gHm gl
S8, A5 2 enlAE PR TR 248 s
4 BEET Y FHASY BHLS LA H8A 248

o Mz BUBHS GAsA Sk

M=

B Agel A8 AYFRE APista FEAS
A 22£2°C, 4dFE 55+5%, 12A12F WdF71= AL
200~250 g9 Sprague-Dawley(SD, Hanasangsa, Busan,
Korea)Adl =7 3 FAE A1&3}A . Fetal bovine serum,

Williams’ medium E, Hank’s balanced salt solution
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(HBSS), penicilline-streptomycine Gibco BRL(Grand
Island, NY, USA) A& AF&3Jth. Carbon tetra-
chloride(CCL), collagenase, dexamethason, insulin, HEPES,
CaClo-H20, NaHCOs3, 3-(4,5-Dimethyl-thiazol-2-y1)-2,5-
diphenyl-tetrazolium bromide(MTT), dimethyl sulfoxide
(DMSO)+= Sigma Chemical Co.(St. Louis, MO, USA)oi 4]
T9399 3, ethylene glycol tetraacetic acid(EGTA)E
Amresco Inc.(Solon, OH, USA)o| A Y33t}

AZEE 9 M=

Toka 2452 whitol A AwiE F3E A3 G
W Ay, emRE E3EAEY] HIES mRbA ol A Al F ko)
A Al\EFQ] T3 EFFEA] viFEIE 188t Table
1% 2o 2402 g Wi Abpef Bl ouAE E93H3
o Z3kxt 2AE 5 goll 500 mLY B 74ske] 90°Col A
587 FE9 . 479 FEE2 A (Whatman No.
DE e #gh & -70°CellA $Z21 % 3] A2 AL
st 4 AzAl 5+ HBSS =4 02 ym membrane®. 2
Atgt & F2Ao) AE-3IA T

ZHM|ZZ B 2 CCLoll 2f5t M 2L S4RE
Collagenase perfusion ¥yl &&l SD S FH A A =E
E EstEth36). #elE HHEE 5x10° cells/mLE 3
235}ed 24 well plate(Falcon, Primaria ™, Franklin Lakes,
NJ, USA)oll A vl &53te] 5% CO,, 37°Col A il 33
TAEE W FEHA] 3A13to] At & 2L wjFH oz
H2 S8kt 2AES A st 243 St
F % 10 mM CCLE 90%3F A gsted 7hAl =
S fFEgon, 540 fEE I Ee NEZANES
(MTT assay) ZAHcl ol&atdom, wigdS o
aspartate transaminase(AST) % alkaline aminotransferase
(ALT)¢] 45 FA3Arh
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Microculture tetrazolium(MTT) reduction assay

CCLE =8 IHAE E4del tigh 8kxt 249E89 B
ARE BH7] 9 MTT HHoZ AE AEES SHA
ot CCL & =3at 245 A7t 8 1A MTT Al¢F
(5 mg/mL)& #E7}star 37°Col A 1A]3F &< v &3k o).
MTT2 A& blue crystal®] formazans &3 &
DMSO 1 mLS 7l A2olA 1583 W& §F ELISA
reader(Tecan, Sunrise'™, Salzburg, Austria)E ©]-&3}4
540 nmoll Al FF =5 S35t AXE9 viability % & 4t

AT

Table 1. Composition and extraction yield of three herb tea mixtures (%)

. C. morifolium Ramat.
Tea mixture

C. morifolium Ramat.

Schizandra chinensis

Corni fructus Extraction yield

Yellow ‘White Baillon
Mix 1 90 5 3 2 43.36
Mix II 85 10 3 2 43.36
Mix III 80 10 8 2 44.38
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AST 3 ALT &4 &%

CCL ¥ =3}at Z2A4ES Mgk A WS H3
& 3000 rpm, 4°CollA] 583 YAEE $F o T A A9
ALT B AST &5 S48t ALT 3 AST ¥=+
&7 E Al 2k(Bio Clinical System, Anyang, Korea)S ©]-&
3} photometric autoanalyzer(CH-100 plus, SEAC, Cal-
enzano, Italy) 2 FF L& =SH3d o, I3z 2AHE9]

AST 2 ALT 4L CCL ©5 A a4 U
A2 el HlE(%) 2 JERS E}

ASIA DNA &4 E5S £ (Comet assay)

A7 AogA oz R A3 AAE AP S Histo-
paque 10778 o] &3] W3S H|3 & 2 A AHE3}

Gt} Singh $(37)9] alkaline comet assay ®y el whz} A
¥ 200 pL2HH 23 AP I8 2HES 1, 10,
25, 50 pg/mLe] FEZ A 3te] 37°Col 4] 30&7F §E3-A11
F, 4°ColA 200 M HO0 5 587 wHSAIA AHehA &3-S
E3tT) vhgo] 2 M TE PBSE Al H st d4E
100 L 0.7% low melting agarose gel(LMA)o| i1
438 t}S, 1% normal melting agarose(NMA)E FE ]
01%% Eetol= 9o FF BAEA g F 4C ¥R
X
=

)

B3} A T} Agarose’} 2 oW, EEfo]=E 75 ul 1%
3t = ©] LAATI, 4°CY lysis §EFLA25 M
NaCl, 100 mM EDTA, 10 mM Tris, 1% sodium lauryl
sarcosine, 1% Triton X-100, 10% DMSQ)el| A 1417+ 5t
Akt 4°Co] M719%F €389 (300 mM NaOH, 10
mM Na,EDTA, pH 13.0)°] <&&el=5 ¥ 20%3F
unwinding A17] ¥ 25 V/300 mAS] Hgo =z 2087 A7
T oAt £8ol=v Ak 98404 M Tris, pH 7.5)
o 583 33, ofletgol 587t A& & ethidium bro-
mide(20 pL/mL)Z 943}, image analysis(Komet ver-
sion 5.0, Kinetic Imaging, Liverpool, UK)$} fluorescence
microscopy (LEICA DMLB, Wetzlar, Germany)& 3 72
B2 o] DNA & #(tail intensity)S =435ttt

SHXz|

EE HeolH 9 A= SPSS/Windows 14.0&
5}04 A1 e FHLEFHAR U e,
2 95‘%(p<005)°ﬂ/‘1 Hagsd d&l o84S A%
E X (one-way ANOVA)S

o1&

3]-1, Duncan’s multiple range testZ ©|

A
o0l 21 7091 Fel4 Aol WA,

K
I}

FEZ9 &
=83 24

B 2Z458L Table 13 o] =3z} =4
E [ I I8 oA 22 43.36%, 43.36%, 44.38% S ER

=

2] 0
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Table 2. Effect of herb tea on the viability of primary cul-
tured rat hepatocyte

Concentration (mg/mL) Cell viability (%)

CCly (-) 100.0+6.6V%
CClL (+) 61.0+£9.8°
Mix P 0.01 86.2+ 5.4
0.1 95.0+15.8“
1 82.5+8.2
Mix I 0.01 815+4.4>
0.1 91.7+4.1"
1 79.4+59
Mix III 0.01 70.3+6.0"
0.1 72.4+85"
1 748+11.7"

YValues are mean=+SD.

?Values with different superscripts in the same column are sig-
nificantly different at p<0.05 by Duncan’s multiple range test.

YThe composition of each mixture is shown in Table 1.

o, 932l Aol AT

Cell viability

oA 2AAE] MEEHE FH87] 98 10 mMe
CCLE A s M Z F=H(0.01~1 mg/mL)Z =33}
ZAES AP T MTT assay= AEAESS =489
tH(Table 2). CCLIA B TS CCLE g lA] 2o iz 9
A Z B ZEE(99.99%) 0l thal 61.04%2] M FEHEEo] Vel
Romn, o] A#Z CCLel 93l *ﬂﬁi*éOl RS
golstgth. Z3xF 2AE 183 13- CCLA g3 Bl
39S W 301~557% A= fFoFoE F2 AZAEES
Yetdidlen, 33la 245 ¥ CCLA Tl vls] A
FAEEC] 9~13% A= FUtete A Aoy, 79
<l 2ol YElA] okl T3 ZF aEoA sxe w
2 NEAEE Aole YEUA Lskth F8ka 245
CCLE Fr=¥ THAE SAd g Bs §34E YA
D% T8 3 ZAAE] ugH el el AEEHE BEF)

= &7l a7t UeS & F AU

=3x} ZEQEQ AST, ALT 2| odls

=3} 24 &) 93 CCLol I3 F=¥ HAEE5A 9
Hoans 0}71 st CCLE Mgk THAE wiA]
AST & ALT E4s xTY @47 vuste Jeh A
tH(Table 3). AST, ALT & &4 & THAE Yol &5t
TAE &4 A A2 vt B34 o2 iAyE &
Heg 0 34 A5 7+ £48 39T F do T3t
Z24% 199 0.01 mg/mL A&+ CClL tZ=7(100% )l
H13ke] 655%2] AST el dAlsS 2o, 0.1 mg/mL
I 1 mg/mL gl A 22t 52.1%, 43.3%2] AST #2819
AeS BolFo] 001 mg/mLe A% Ao ) =&
AST 32 dAsE Yetidth 3k 24 & 1I= 0.01,
01 2 1 mg/mL A&FollA zrzt 47.4%, 44.0% L 52.1%2)
AST frelddAlsS Beon, 2AE 19 %5 001, 0.1
9 1 mg/mL XA Z+2 18.0%, 185% 2 37.7%<]

MI
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Table 3. Effect of herb tea on the activities of AST and ALT
in media of CCly treated primary cultured rat hepatocytes

Relative AST Relative ALT

Concentration (mg/mL) activity (%) activity (%)

CClL (+) 100.0+25""  100.0+1.5™
Mix ¥ 0.01 345+3.0° 477+3.1°
0.1 479+0.8" 97.3+2.3"
1 56.7+1.8° 101.4+14.3"
Mix II 0.01 526+1.3° 107.7+6.5%
0.1 56.0+0.4" 93.9+3.8"
1 479+22° 955+11.2™
Mix III 0.01 82.0+29 109.1+10.5°
0.1 815+0.8" 105.9+£12.9™
1 62.3+0.8° 98.2+4.5>

YValues are mean=+SD.

?Values with different superscripts in the same column are sig-
nificantly different at p<0.05 by Duncan’s multiple range test.

YThe composition of each mixture is shown in Table 1.

AST FE19A5S Btk =3hat 2AE I, HolA Jehd
uke} go] AST frE]dAlse] sE&EH o= Yer &
= A%e 47 35 2484 =& AST JASS
el = w571 B2ts & RAFET o] A= T3t
ZAE}‘:'_,] J;Lt]g-z%o] Ag‘tq;ﬁ x_]—_Q_o] 7]-,({]4 E/Hv,] Eiﬁ-‘f]’
UEt = AST A 320 tsl xfol& Yelli= o2 4
E}. g Fslka 24ES] ALT 8428 F3hat =4 &
1 mg/mL F=olA% 523%2] F218 9 ALT #+3)
YeEtliden, 2 99 Ao e ¥ ALT
I5S et AT o]9} 2 F3tx 248 139
Xi%EOﬂH 2 AST FEldAE S Yebd A7
AFzo A & ALT F8dAls< UrEM
22 AA2 A 2= HAE

HE AT F o, F3la 24 E CC14 fr
ot MEFA Hsade ALTEY ASTA ©f ¥
A vebtr o] Ads dAp < ZHA ol A CClyell
A i x] WZ LDH>AST>ALT &4 E f87 2713
B33k Kim¥ Park(38)¢] ¢} dX|gh= Aol
3 Kim3 Park(39)2] €zl F A ol 1.5 mM CCly
2 AEEHE FESIHA AR E 3 AHEd A7
A Aot OUlZMWt AST % ALTY] FE A%l
YEIUA] S-S Bt ol¢k & ARE nige =
2 =3hAt i*é%A AT AFAN T 2Fu QvztR Y &
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gl the AST B ALT el Aleel ¥ B2 9 v
Aoz Atz HTh
oA ZMEO| ABIE AER A0 CHEF DNA 24 &

gitslE A EFE2EL2 50 plo
0.1% BHTS} 22 243 gits g & YefdsS Hals)
gom, Cho 5(41)& 2vA €4F2 52 DPPH radical

a7 81

25

20

CNC
mPC
o1 pg/mL
E10 pg/mL
&®25 pg/mL
=50 pg/mL

0

Mix |

Mix 11 Mix 1l

Fig. 1. Effect of herb tea on 200 yM H2O2-induced DNA dam-
age in human leukocyte. Values are mean+SD. NC, 1% DMSO
treated negative control; PC, 200 pM HOs-treated positive
control. Values not sharing the same letter are significantly dif-
ferent at p<0.05 by Duncan’s multiple range test. The composi-
tion of each mixture is shown in Table 1.

27A%50] 25 mg/mLoll A 49.0%, SOD A& 0] 5 mg/
mL 50X 692%% BlwF =& a3t a32 Jeh ]
=< B3t w3 F8tE I 71479 DPPH
radical &27%0°] 1 g¢/mL FEA 46.36%°]02<S Woo
=(42)0] B3R} o)ed AT ARE nleglow B A
oA o] &3 T3, A, emAE FAE A 2HE
FatslE S i o g 4halA &t JdAaTS /M A
71t &k A k.
QA WMy =382 2AHES 247} 1, 10, 25, 50 pg/mL
9 %:‘:i 283 & 200 uM Ho0o2 29 2+314 DNA
F B3 a9E AR HFig. ). T3 2AE 18 A
= A] o] RE FT oA 200 yM H:Oo& 2+3}3 48 f &
3t kAt & (positive control, PC)R.TF fo&F o2 23~
32% P& DNA €48 vedien, =7t {95
AE I¥L 50 pg/mLe 1=
PColl Bl3}e w#@ © 2 DNA 4] 28 Z}ﬁ:
A = AT WA E FEkAp =
Alo] 10~50 pg/mLol A PCell &} Trqxq o=
DNA £2o] At o™, 10, 25 pg/mLolA 25 22%
< DNA &8 Yehiddar, 53] 50 ug/mL &=l A
34(%4 744 = DNA &4 B35S et &
o] A% 0.2 FEE AFsHA &4 diste] w3kat 24
E A Al AeERY AFEoA 52 DNA &4 S
a77F UEr o, 3}, Fr, 2w Ake] vl el whet &

[e)
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Azt 2kre] G5l g A7e oFF RuEA ¢k e
Agolth Mt B AFoA = CCL A2l 93l &4
A el it F3pat 2AAES 7 7 Haazel A
YA HO2 FE¥ 4F3l2 DNA &7 ti gk 53844t

oA = Zsktt CCLE Ao o3l F71s A vl A W)
AST 2 ALT 4L =8zt 245 93l oA o 248
AL ZAaNHOZ HNE BHF a7} e RO E ALEE
o, 2 a3 AST 84840 o] & 9 nXe Aes
Jehgtth 53] F3ka 2AE 139 0.01 mg/mL =4
7P =& AST 2 ALT & dAI%S Jetliddct o] 43
2 Z3FEE CCL F5d gl AST>ALT 2.8 #9
7t 7 H e Ao E AARY. A 24E 1[99 1~50
ng/mL, =382k 24& 19 50 pg/mL % =3kA} 2AE 1
9] 1~50 pg/mL & HYolA 43148 ~Eg 22 f 57
AA WES DNA &4 tigt RsE 345 el o]
3t ARE Tt I} 2AHES] HAE EFRSEH
9} ArelAd ~E# 2o Uish Q1A WE S DNA &4 Bis

R
433 # 9
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Al =
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