
The growth in popularity of Over The Counter (OTC) of medicinal products or other natural sources have

taken a very large share of healthcare system therefore it is essential to determine their safety as for as

public health is concerned.

In this study Maximum Tolerated Dose (MTD) was obtained according to CSGMT protocol present-

ed by the Environmental Mutagen Society of Japan. The positive group received mitomycin C in dose of

0.5 mg/kg. The peripheral blood samples before treatment (zero time) were considered as negative con-

trol. The MTD of Hypiron was 12 ml/kg and for Chamomilla was 10 ml/kg. Doses of MTD, 1/2 MTD

and 1/4 MTD were considered for test groups. Then blood samples were prepared 48 hours after first

administration of drugs and kept on precoated Acridine orange slides. The scoring of micronucleated

reticulocytes were carried out per 2000 counted reticulocytes in each slide by fluorescent microscope.

The results were statistically analyzed. Results of Hypiran were compared with negative control group

and the P value was P > 0.05, but the p value of Chamomilla was P < 0.05. Also, the p value of Hypiran

and Chamomilla compared with historical negative control group was less, therefore Chamomilla herbal

drog can be classified as equivocul category of genotoxicity and Hypiran did not show genotoxicity.
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INTRODUCTION

In the present era of rapid advances in biomedical sciences and technology it is aston-

ishing that the public in rich developed countries spends a significant amount of their

earnings on Over The Counter (OTC) herbal products and related non-conventional

therapies. The growth in popularity of OTC medicinal products or other natural
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sources have taken a very large share of healthcare system. Hypiran is derived from

hypericum perforatum herb which contains hypericin used in the treatment of depres-

sion and as antimigran drug in therapy. Chamomilla herbal drogs belong to the fam-

ily Asteraceae containing flavonoids, volatile oil and matricin used as an anti-inflam-

matory, antimicrobial agent and also in the treatment of spasmolytic disease [1, 9,

10]. As different kinds of herbal products are commercially available in various

dosage forms in the pharmaceutical market and due to their increase use and avail-

ability it is worth performing investigations pertaining to their safety tests [12, 13].

A large number of tests such as micronucleus test, single cell gel electrophoresis or

comet assay are available for screening and safety evaluation of these products [2].

In this study the genotoxicity of two different herbal drogs Hypiran and Chamomilla
were carried out by applying micronucleus assay. During anaphase of cell division

acentric chromosome fragments or chromosome lag occur and abnormal chromo-

somes lead to micronucleous formation. The incidence of micronuclei serves as an

indicator of genotoxicity. During the last two decades a large number of laboratories

have used or developed commercially available bioassays for testing genotoxicity in

order to comply with the assays accepted by pharmaceutical industries and govern-

mental regulators [3, 4].

MATERIALS AND METHODS

Mitomicin C was purchased from Hyowa Kakko Kogo Co. Japan. Acridine orange

was provided by Hapkin and Willkin England. Wister albino male mice were

obtained from Razi Institute, Karaj, Iran. The Hypiran and Chamomilla herbal drogs

were provided by Amin Pharmaceutical Co. and Barich Asance Herbal Product Co.

Iran, respectively. The other materials and glass wears were obtained from our toxi-

cology laboratory. In this study the Maximum Tolerated Dose (MTD) was estab-

lished and performed according to CSGMT protocol presented by the Environmental

Mutagen Society of Japan which is limited for the performance of short-term

micronucleus test on the mouse peripheral blood [4, 8]. According to protocol algo-

rithm the micronucleus test results are divided into three categories such as positive,

negative and equivocal. According to the assay procedure there is also a specific pat-

tern to evaluate the results. In this method concurrent negative control data are com-

pared with the historical control data, which indicates whether the test can be accept-

ed technically or not. Then was assessed the dose response relationship using an

appropriate statistical analysis (Cochran-Armitage Trend Test) and finally the com-

parison of the data was performed in each group with the negative control by

ANOVA test [4].

The MTD of Hypiran and Chamomilla herbal drogs were 12 ml/kg and 10 ml/kg,

respectively. Then doses of MTD, 1/2 MTD and 1/4 MTD of each herbal drug was

obtained. Three groups of Wister albino male mice with body weights of 20–25 g

were randomly selected (each group consisted of five mice) and kept in a controlled

environment and allowed access to rodent chow and water ad libitum. Animals
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Fig. 1. Fluorescent microscopic photographs of mice peripheral blood in negative control group (A ×40)

positive control which contains many numbers of reticulocytes (B ×40). Chamomilla herbal drug

in which the number of micronucleated reticulocytes are few (C ×40) Hypiran herbal drug group the

number of micronucleated reticulocyte were less than the positive control group (D ×40)

A

B

C
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received the test substance in doses mentioned above. The positive group received

mitomycin C in a dose of 0.5 mg/kg intraperitoneally (ip). The peripheral blood sam-

ples before treatment (zero time) were considered as negative control. The drug

administration was carried out twice at 24-hour intervals. Blood sampling was per-

formed at the interval of 24–36 hours after the second administration. Then 0.5 μl of

blood was collected from the tail of mice with a micropipette and kept on the center

of Acridine orange coated slides. A cover slip was carefully put on each blood drop

to produce a uniform thin layer of cells. Then slides were kept overnight in a mois-

ture-free place which is necessary to allow cells to settle and get maximum staining.

As the micronucleus has a similar nature as DNA, it is very important to select a

proper staining agent which helps to distinguish micronucleus under the fluorescent

microscope. Therefore precoated Acridine orange slides were selected and used for

micronucleus staining. The fluorescent staining is characterized by a specified field

region. Scoring of micronucleated reticulocytes was performed by applying ×40

magnification. The numbers of micronucleated reticulocytes were recorded per 2000

counted reticulocytes. In the end results were statistically analyzed [5, 11, 14].

RESULTS

According to the assay procedure there is a specific pattern to evaluate the results.

The slides were prepared from mice peripheral blood and were stained with Acridine

orange in which the reticulocytes are clearly identified with red fluorescence and

micronuclei exhibited a strong yellow fluorescence. Results of the microscopic

observation are summarized in Fig. 1. Section (A) is negative control group, Section

(B) is positive control group (mitomycin C 0.5 mg/kg) which contains many num-

Fig. 2. The mean number of micronucleated reticulocytes per 2000 reticulocytes

in Hypiran treated group is not dose dependent



bers of reticulocytes. Section (C) in Chamomilla herbal drug group the number of

micronucleated reticulocytes are few but in Section (D) in Hypiran group the num-

ber of micronucleated reticulocyte were less than the positive control group. Dose-

response relationship in genotoxic activity of Hypiran and Chamomilla herbal drugs

are shown in Figures 2 and 3 (in which the mean numbers of micronucleated reticu-

locytes per 2000 reticulocyte is considered).

The mean number of micronucleated reticulocytes per 2000 reticulocytes in

Hypiran-treated groups is not dose dependent but in the case of Chamomilla herbal

drug the mean number of micronucleated reticulocytes per 2000 reticulocytes is dose

dependent as elucidated in Fig. 2, Fig. 3 respectively. An increase of the administered

dose in the chmomilla treated groups is followed by an increase in response (induced

micronuclei). In this experiment results of Hypiran and Chamomilla herbal drogs

were compared with the negative control group and the P value for Hypiran was

P > 0.05 and for Chamomilla the P value was P < 0.05, respectively.

DISCUSSION

During the last two decades a large number of laboratories have used commercially

available bioassays for testing genotoxicity in order to compete with the assays

accepted by pharmaceutical industries and governmental regulators. The micronu-

cleus assay is a perfect, reliable and accurate test in the mutagenicity assessment of

chemical, pharmaceutical product and herbal medicines. The genotoxicity results

obtained in this study for the Chamomilla herbal drug at different doses indicated that

the number of micronucleated reticulocytes in the first stage of the analysis techni-

cally were acceptable and in the second part of data analysis with the help of trend
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Fig. 3. The mean number of micronucleated reticulocytes per 2000 reticulocytes

in Chamomilla treated group is dose dependent
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test, different doses of Chamomilla herbal drug were compared with the negative

control in which the response was significant. In the third stage of analysis the

Chamomilla data were compared with the historical negative control in which the

P < 0.05 and the number of micronucleated reticulocytes as compared to the histori-

cal negative control group was less, thus it can be considered or classified as equiv-

ocal category of genotoxicity. Results of Hypiran at different doses indicated that the

number of micronucleated reticulocytes was less than that of positive control and p

value was P > 0.05 which indicate that the result is nonsignificant, in comparison

with the historical negative control either it was observed that the result was non-

significant. The investigated Hypiran herbal drug did not show mutagenic effect,

which is in agreements with our previous studies, when applying SCGE for deter-

mining genotoxicity [6, 7]. From the above results it is concluded that Chamomilla
herbal drug can be classified as equivocul category of genotoxicity and Hypiran did

not show genotoxic effect. However, to determine more precisely genotoxic effect it

is essential to apply other genotoxicity tests such as comet assay, SOS chromotest,

etc. and they need to be carried out precisely in a well-planned procedure as this

study was intended to demonstrate the proper genotoxicity effecs.

CONCLUSION

To determine the genotoxicity of herbal drugs it is essential to apply an accurate and

reliable assay or technique. The results were statistically analyzed in which the

results of Hypiran was P > 0.05, but the p value of Chamomilla was P < 0.05. Also,

the p value of Hypiran and Chamomilla as compare with historical negative control

group was less, therefore Chamomilla herbal drug can be classified as equivalent cat-

egory of genotoxicity and Hypiran did not show genotoxicity effect.
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