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AN INVESTIGATION ABOUT T#'E GENOTOXIC ACTIVITIES OF SOME HERBAL TEAS USED
AS FOLK MEDICINE

HALK ARASINDA TEDAVI AMACIYLA KULLANILAN BAZIBITKISEL CAYLARIN
GENOTOKSIK AKTIVITELERININ ARASTIRILMASI
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In this research the genotoxic activities of some herbal
teas used as folk medicine were investigated by the
umu-test using a tester strain Salmonella typhimurium
TA 1535/pSK 1002 carrying the wnuC-lacZ fused gene
with (+S9) and without (-59) metabolic activation. The
induction of wmu gene expression was monitored by
measuring the cellular B-galactosidase activity produced
by fusion gene using a colorimetric method. Consequently,
from 10 herbal teas used in this research, only o
of them showed weak genotoxicity.

Bu calismada; halk arasinda tedavi amaciyla
kullamilan bazi bitkisel caylarin genotoksik aktiviteleri
umu-test sistemi ile incelendi. Bitkisel ¢aylarin
umuC-lacZ segmentlerini iceren bir plazmid transfer
edilmis olan Salmonella tvphimurium TA 1535/pSK
1002 susundaki umu gen ifadesini indiikleme yetenegine
bagl B-galaktosidaz aktivitesi kolorimetrik bir yontemle
olciildii. Test hem metabolik aktivasyonsuz (-S9) hem
de metabolik aktivasyor. ilavesiyle (+S9) uygulandu.
Incelenen 10 bitkisel caydan tki tanesi zayif mutajenik
aktivite gosterdi.
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Introduction

Several short-term tests to detect envi-
ronmental mutagens and carcinogens have
been developed (1-7). Among them, the
umu-test system is a simple, sensitive and
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rapid bacterial colorimetric assay to evaluate
genotoxic activities of these chemicals. The
umu-test is based on the ability of
DNA-damaging agents, to induce umu gene
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Fig.1. Principle of the umu-test
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expression in a new tester strain Salmonella
typhimurium TA 1535/pSK 1002 in which an
umuC-lacZ fused gene had been introduced.
The levels of umu gene expression can be
monitored by measuring the cellular (-
galactosidase activity produced by fusion gene
(Fig.1) (8-15).

Extracts from plants have been used to be
amajor source for medicinal material. However,
little information is available on their potential
risk to health. Many mutagens and/or carci-
nogens of plant origin have been identified in
the last decade (16-19). Evaluation of the
mutagenic activity of these extracts is needed
in order to estimate the long term risk to human
health.

In this communication, we report about the
genotoxic activities of some herbal teas used
as folk medicine by "umu-test system".

Materials and Methods

Chemicals

The enzyme substrate o-nitrophenyl - § - D -
galactopyranoside (ONPG), 4-nitroquinoline-1-oxide
(NQO), 4 - nitro - o - phenylenediamine (NODP), 2-
aminoanthracene (2-AA), 7,12 - dimethylbenzanthracene
(DMBA), and nicotinamide adenine dinucleotide
phosphate (NADP) were from Sigma. Bacto tryptone
and yeast extract were from Difco. All the other chemicals
were from Merck.

Bacterial strain

Salmonella typhimurium TA 1535/pSK 1002 carrying
the umuC-lacZ fusion gene (kindly provided by Dr.Y.Oda
of Osaka Prefectural Institute of Public Health) was
used.

The bacteria were grown in Luria broth (LB medium)
supplemented with 50 ptg/ml ampicillin. The overnight
culture of the tester bacterial strain was diluted 20-fold
with TGA medium and was incubated at 37°C until the
bacterial density reached an absorbance at 600 nm of
0.25 t0 0.3.

Media, buffer and reagent

LB medium : Bacto tryptone 10 g, yeast extract 5
g, NaCl 10 g/l of distilled water. LB medium is
supplemented with 50 pg/ml ampicillin.

TGA medium : Bacto tryptone 10 g, NaCl 5 g, glucose
2 g/l of distilled water.

Z buffer: NaHpP04.2H70 6.2 g, NagHPO4.7H,0
16.1 g, NaCl 0.58 g, MgS04.7H,0 0.25 g, Sodium
dodecyl sulfate 1 g, B-mercaptoethanol 2.7 ml/l of distilled
water and adjusted to pH 7.
~ ONPG solution: 400 mg ONPG per 100 ml of phosphate

buffer pH 7.
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Compounds to be tested INQO, NODP, 2-AA, DMBA)
were dissolved in DMSO.

Activation mixture

The S9 microsome fraction was prepared from livers
of male Sprague Dawley rats pretreated with sodium
phenobarbital. The activation mixture was prepared
according to Maron and Ames (6).

The S9 mix contained per 10 ml : 1ml of S9 fraction,
1 ml of 0.04 M NADP, 0.25 ml of 0.2 M G6P, 0.3
ml of 0.25 M MgCl,.6H,0, 0.3 ml of 1M KCI, 5 ml

of 0.2 M NagHPOy4, 2 ml of distilled water.

Sample collection and preparation

The plants were bought from the herb dealers. The
extracts of dried plant material were prepared in boiling
water at a concentration range of 0.2%-20% which
was advised by the herb dealer.

Umu-Test Procedure

The bacterial culture was subdivided into 2.4
ml portions in test tubes and 0.1 ml of the test compound
was added to each tube. Then, either 0.5 ml of 0.1
M phosphate buffer pH 7.4 or S9 mix was added.
After 2h of incubation at 37°C, the bacterial density
was measured at 600 nm (ODggg). The level of B-
galactosidase activity (units) was measured by the
method of Miller (20) as follows:

Fractions(0.2 ml) of the culture were diluted with
1.8 ml of Z buffer and the bacterial cells were made
permeable to the chromogenic substrate for B-
galactosidase by adding 0.01 ml of chloroform and
mixing vigorously. The enzyme reaction was initiated
by the addition of 0.2 ml of ONPG solution at 28°C.
After 15 min, the reaction was stopped by adding
1 ml of 1 M NapCO3 and the absorbance of the mixture
was measured at 420 nm (ODg20). In addition, each
sample was measured at 550 nm (ODj550) in order to
correct for light scattering due to cell fragments. The
[B-galactosidase activity (U) is calculated according
to the formula of Miller (20) (Scheme 1).:

— 1000x (OD420-1.75 OD550)
15x0.1xODgpq

U

The "induction factors" for a given concentration
I(c) were calculated by dividing the B-galactosidase
activity U(c) at a given concentration(c) with the
background B-galactosidase activity
Uo): ko) = U(e) / Ugo) (2D).

Each assay with plant extract was included positive
controls (NQO = 0.5 pg/ml, 2-AA =4 pg/ml).

Results and Discussion
The umu-test procedufe was applied to four

positive controls, directly acting potent
mutagens (NQO, NODP) and promutagens
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Table 1. The values obtained with recommended positive
controls NQO and NODP were tested in the
absence of activation mixture, 2-AA and DMBA
were tested in its presence as described in

procedures
Compound | B-galactosidase| Induction
activity?
(ng/ml) (units) factor (Io)
NQO
ob 278+26 1
0.1 . 559+14 2.0
0.25 689130 2.5
05 953+19 3.4
0.75 1041157 37
1.0 1261424 4.5
NODP
ob 255426 1
5 541+27 2.1
10 671130 2.6
20 836125 33
30 940+17 3.7
40 1203431 47
2-AA
ob 24745 1
0.5 30145 1.2
1 50849 2.1
2 734411 2.9
3 86919 3.5
4 972£12 39
DMBA
ob 234+11 1
2 39147 1.7
4 45319 1.9
8 548+11 2.3
10 661£12 2.8
12 74614 32

aMean = SD (n=4)
bSplvent control, DMSO (100 pl per assay)

(2-AA, DMBA). The results obtained with these
compounds using the conditions described are
given in Table 1. Two fold increase in B-
galactosidase activity above the control levels

Table 2. Herbal teas tested in umu-test system

Contituents Usages
I- Lavandula sp.
Anthemis sp. Intestinal parasitic
Hypericum sp. diseases
Artemisia sp.
II- Urtica sp. Cell regénerator
- Rosa canina
Cassia sp. Slimming tea
Erica sp.
" Juniperus sp.
V- Althaea sp.
Rosa canina
Juniperus sp. Antitussive
Cinnamomum sp.
Pimpinella anisum
Anthemis sp.
V- Equisetum sp.
Helichrysum sp. Kidney diseases,
Foeniculum vulgare  Diiiretic:
Petroselinum crispum
VI- Equisetum sp.
Hypericum sp Antipruritic
Vitex sp.
Lythrum sp
VII- | Lavandula sp. Sinusitis
VII-| Eucalyptus
camaldulensis
Rosa canina
Anthemis sp. Asthma,
Althaea sp. Bronchitis,
Tilia sp. Weakness of bre-
athing
IX- Viscum sp. Hypotensive
X- Foeniculum vulgare
Rosa canina Diabetic
Juniperus sp.

was defined to be positive. The potent mutagens
induced 6-fold, intermediate mutagens 3-fold
and weak mutagens 2-fold umu gene expression
over the background level in the assay con-
ditions (9). The background level of umu gene
expression in the absence of substrate were
found 234-278 units for the DMSO control
and 89-257 units for the water control as
determined by B-galactosidase activity.
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Table 3. The genotoxicity of herbal tea extracts by the umu-test with and without S9 mix.

Concentration | B-galactosidase  |Induction
Sample activity?2
(ng/ml) (Units) factor(I;)
-S9 +S9 -S9 | +S9
I ob 10744 | 12744 1 |1
10 10915 1
25 101£11 <1
50 107£12 1
75 116+10] 22348 | 1.1 |1.8
100 10616 | 2409 <1 |19
I 0 10744 | 12744 1 |1
10 10214 <1
25 1005 <1
50 995 <1
75 10717 | 242441 1 |19
100 10519 | 25948 | <1 [2.0
111 0 11645 | 14248 1 |1
10 11849 1
25 13847 1.2
50 169+2 1.5
75 26719 1304+11 23 2.1
100 20813 12939 1.8 12.0
v 0 11615 | 134531 1 |1
10 206£11 1.8
25 26017 2.2
50 328+9 2.8
75 3961121 417441 34 |3.1
100 429+11] 44146 | 3.7 |3.3
\Y 0 12516 | 2468 1 |1
10 12244 <1
25 120£11 <1
50 12547 1
75 123+7 132849 <1 1.3
100 11146 125046 | <1 |1

Concentration | B-galactosidas [[nduction
Sample activitya
(ug/ml) (Units) factor(I.)
-S89 |4+S9  |-S9 [+S9
VI 0 1568 13443 1 | 1
10 138412 <1
25 148+10 <1
50 14548 <1
75 15141321344 | <1| 1.6
100 1431024244 | <1| 1.8
VII 0 15618 (257191 1 1
10 164%7 1.1
25 15748 1
50 154+11 <1
75 15241323943 | <1| «1
100 15521124744 | <1| <1
Vi 0 8943 14183 1 | 1
10 8612 <1
25 8843 <1
50 8712 <1
75 9242 1644 1 | 1.2
100 88+3 1875 <1| 13
IX 0 8913 1246+8 | 1 1
10 9143 1
25 9812 1.1
50 9612 1.1
75 9342 J265+7 1 | 1.1
100 9412 12818 1.1] 1.1
X 0 1341112579 | 1 1
10 1237 <1
25 13449 1
50 13245 <1
75 13615 [266X5( 1 | 1
100 13427 [29347( 1 | 1.1

dMean * SD (n=4)
bSolvent control, dist. water (100 pl per assay)
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Schema 1-Flow chart for the umu-test

Herbal teas used in this study were mixtures
of several plants except Sample II, Sample
VII and Sample IX (Table 2). Their extracts
were prepared according the recommendations
of the herb dealers.

The tests were performed without and with
the addition of activation system (S9 mix).
The results obtained are given in Table 3.

As shown in Table 3, weak umu gene
expression was observed with Sample III and
Sample IV without and with S9 mix. With
Sample 11, induction of umu gene eéxpression
could be detected only within the concentration
ranges of 75-100 ul/ml and the induction factors
were 2.3, 2.1 and 2.0 respectively.

With Sample IV the level of umu gene
expression was increased with the amount of
extract in the medium. The inducibility without
S9 mix within the concentration ranges of
25-100 ul/ml were 2.2, 2.8, 3.4, 3.7 and with
S9 mix within the concentration ranges of
75-100 pl/ml 3.1, 3.3 respectively. Maximum
B-galactosidase activity was found to be 429+11
units (approximately 3.7 times as high as the

background level). .

The other 8 Samples showed negative results
by the umu-test both in the presence and
absence of S9 mix.

As medicinal plants contain various chemical
substances with ditferent structures, in vitro
mutagenicity testing of plant extracts should
also be involved in evaluation of the geno-
toxicity of these chemicals.

Further investigation is needed to decide
whether these specific extracts and extracts
from other medicinal plants can be used without
hazard to human health.
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