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ABSTRACT

Introduction: Giardia lamblia is an important and prevalent parasitic cause of diarrhea and
gastroenteritis. Regarding the significance of giardiasis treatment particularly by medicinal plants
and G. lamblia resistance to chemical drugs, this study was conducted to study in vitro effect of
Valeriana officinalis hydroalcoholic extract on G. lamblia cysts.

Methods: In this experimental, laboratory study the hydroalcoholic extract of V. officinalis at
concentrations of 12.5, 25, 50, 100, and 200 mg/mL was applied on G. lamblia cysts. The findings
were compared with controls.

Results: Mean results of the effect of V. officinalis hydroalcoholic extract at different concentrations
on G. lamblia cysts after 1, 6 and 24 hours demonstrated that the extract at all concentrations caused
a notable decrease in alive cysts, with more intensive effect at 100 and 200 mg/mL concentrations
and 100% fatality after 1 hour. As the extract concentration decreased, the speed of G. lamblia cysts
inhibition declined.

Conclusion: V. officinalis hydroalcoholic extract might be recommended as an effective compound
for removing G. lamblia protozoan cysts, although further studies are needed to show this effect on

human.

Implication for health policy/practice/research/medical education:
Valeriana officinalis might be used as an effective compound for removing Giardia lamblia protozoan cysts. Separation and

recognition of the effective compound(s) is recommended.

Please cite this paper as: Mohamadi M, Khalili B, Taghipur S, Drees F. Effect of Valeriana officinalis hydroalcoholic extract
on Giardia lamblia cysts. ] HerbMed Pharmacol. 2015;4(4):125-128.

Introduction

Giardia lamblia is an important and prevalent parasitic
cause of diarrhea and gastroenteritis and giardiasis is a sig-
nificant health problem worldwide. G. lamblia is known as
the most common human intestinal protozoa especially in
temperate regions, and exists in animals including birds,
amphibians, rodents, some mammals, and human (1). In
Iran, G. lamblia prevalence has been reported 10.9%, the
highest contribution in intestinal parasitic infections na-
tionwide (2).

This protozoan parasite is a main factor for epidemic diar-
rhea due to contaminated food and water. The prevalence
of G. lamblia infection differs by age, geographic area,
health conditions, and water situation. G. lamblia exists
in 2 forms, trophozoite and cyst, and eating 100 or more
cysts results in infection. Parasitic cyst is excreted through
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feces and causes infection. Cyst takes some days to some
months to be excreted through feces. The children of un-
der 10 years comprise the population at the highest risk
of infection. However, the patients of any ages could pres-
ent with mild diarrhea, flatulence, loss of appetite, crampy
abdominal pain, epigastric tenderness, fatty stools, and
malabsorption (3,4).

A variety of drugs is currently being taken for treatment
of giardiasis, including metronidazole, albendazole, quin-
acrine, furazolidone, all of which lead to adverse effects
particularly in children and women (5,6). Incidence of re-
sistance to these drugs has been already demonstrated for
G. lamblia and hence the research has been seeking to find
compounds with fewer or no side effects (7,8).

In this regard, human beings have long used medicinal
plants to treat diseases, which has been developed and
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evolved throughout centuries. By World Health Orga-
nization (WHO) report, over 80% of global population,
particularly in developing countries and remote areas
where health and safety facilities are lacking use medicinal
plants to meet their basic healthcare needs (9). This wide
welcome could be due to a number of reasons including
fewer side effects, less cost of medicinal herbs, patients’
and higher tendency thanks to traditional medicine rec-
ommendations, and use of these drugs by past generations
as well as further agreement with normal physiological
functions of the human body (10).

Of medicinal plants, cat grass (Valeriana officinalis) is a
herbaceous perennial plant of the family Valerianaceae.
V. officinalis root and rhizome contain valuable active es-
sential substances and iridoid compounds called valepo-
triates. Valepotriates are a group of volatile compounds
with sedative property. This plant has a variety of species
containing other compounds such as alkaloids, flavo-
noids, tannins, gums, resins, and mucilage. In medicine
this plant is taken as sedatives and analgesics as well as for
the treatment of muscle cramps, irritable bowel syndrome,
bloating, and headaches caused by stress and anxiety. Also
it works for removing parasites and helminths, fixing con-
stant hiccups, and treating stomachache of neural origin
and liver diseases (11,12).

No study has been yet conducted to investigate V.. officina-
lis effect on G. lamblia specifically. Therefore the present
study was conducted to study the effect of V. officinalis
on G. lamblia cysts in comparison to metronidazole and
furazolidone.

Materials and Methods

The present experimental, laboratory study was conduct-
ed in 2014-2015 in laboratories of Department of Parasi-
tology and Medical Plants Research Center of Shahrekord
University of Medical Sciences.

Preparation of hydroalcoholic V. officinalis extract by
maceration

Firstly, unusable parts of the plant were set aside, cleaned,
shadow-dried in special trays at room temperature, pul-
verized by an electric mill and then passed through a sieve
no. 10. The obtained powder was mixed with ethanol 70%
at 1/3 ratio and extracted per maceration for 72 hours.
Then vacuum distillation process was run to remove all
alcohol in the solution using rotary vacuum evaporator
and the obtained extract was left to be used for later tests
(13). Notably, dimethyl sulfoxide was used for further dis-
solution of V. officinalis extract.

Preparation of G. lamblia cysts

G. lamblia cysts were isolated by sucrose density gradient.
Firstly 10-15 mL of distilled water was added to fresh stool
samples containing the appropriate number of cysts in a
disposable glass for preparation of a suspension and then
the suspension was refined by a layer of wet gauze fabric.
The tubes were centrifuged for 5 minutes and then the up-
per layers were set aside. This procedure was run in trip-

licate. Then 3 mL 0.85 sucrose solution and afterwards 3
mL of the prepared stool suspension were introduced into
the tubes. Next, the tubes were centrifuged in 4°C refrig-
erator for 10 minutes. As a result, four layers per tube were
formed in a way that G. lamblia cysts were compressed as
a ring-shaped cloud in the middle layer.

The contents of cloud layer were closely taken out by a
Pasteur pipette and transferred to another tube. Then, 3-5
mL distilled water was added to the samples and the tubes
were centrifuged at 600 g for 5 minutes to isolate sucrose
solution. Afterwards, the upper liquid was set aside and
the obtained sedimentation was centrifuged at 600 g for 5
minutes. This procedure was run in duplicate. At the end
the upper layer was discarded, the sedimentation contain-
ing the cysts was mixed with 1 mL distilled water, and the
suspension was transferred to the microtubes and fro-
zen at -20°C for later tests after they were covered with a
parafilm (14).

Testing

Firstly G. lamblia cysts were tested with V. officinalis hy-
droalcoholic extract at a wide range of concentrations in a
pilot study for the best fatality effect and 12.5, 25, 500, 100,
and 200 mg/mL concentrations were adopted.

For tests, eight microtubes were placed into a special rock
and 100 pL of the extract under study was poured into the
first tube and 50 uL normal saline was introduced into the
second to fifth tubes by a 100 uL sampler. Hence the ex-
tract concentration in the first tube was 200 mg/mL. Then
50 pL of the extract in the first tube was introduced into
the second tube and mixed well with normal saline. The
procedure was similarly run till the fifth tube and there-
fore the extract concentration in the first to fifth tube was
200, 100, 50, 25, and 12.5 mg/mL, respectively

In the next step, 50 pL of G. lamblia cysts suspension
containing 5x10* cysts, counted by Theobar lam, was in-
troduced into all the eight microtubes and then 100 uL
dimethyl sulfoxide, instead of the extract, was poured
into the sixth microtube as negative control and 100 pL
metronidazole and furazolidone poured into the seventh
and eighth mcrotube, respectively, as positive controls.
Subsequently, the microtubes were incubated at 37°C for
1, 6, and 24 hours for provision of better temperature and
time conditions for the extract’s effect on G. lamblia cysts.
Afterwards, eosin (0.1%) staining was used to investigate
the fatality effect of the extract at different concentrations
on G. lamblia cysts (15). To enhance the precision of the
findings, any tests of the extract effect on the cysts were
done in triplicate.

To select the appropriate concentration of metronidazole
and furazolidone as positive control, these two drugs at
different solution concentrations were exposed to G. lam-
blia cysts in different microtubes in a pilot study and then
incubated under the conditions already described and the
effectiveness of this solution on G. lamblia was tested in
triplicate. Metronidazole at a concentration of 5 mg/mL
with 40% fatality effect and furazolidone at a concentra-
tion of 25.6 mg/mL with 30% fatality effect had the great-
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est effect on cysts after 24 hours and hence they were se-
lected as the desired concentrations for comparison with
V. officinalis extract at different concentrations in each
test.

For data analysis, descriptive statistics such as frequency,
percentage, mean and standard deviation, and analytical
statistics such as Repeated Measures analysis of variance
(ANOVA) and Probit analysis in SPSS 20 were used. Level
of significance was considered 0.05.

Results

Mean results of three tests of the effect of V. officinalis
hydroalcoholic extract at different concentrations on G.
lamblia cysts after 1, 6 and 24 hours demonstrated that
the extract at all concentrations caused a remarkable de-
crease in alive cysts, with further effect at 100 and 200 mg/
mL concentrations and a rapid, 100% fatality effect. As the
extract concentration decreased, the speed of G. lamblia
cysts inhibition declined so that the fatality effect was de-
rived 84.00% and 69.3% at 25 and 12.5 mg/mL concentra-
tions, respectively. Furthermore, with increasing time of
exposure for each concentration, the fatality percentage
in G. lamblia cysts increased at concentrations of 50, 25
and 12.5 mg/mL, so that mean fatality effect after 1 hour
was derived 87.3%, 69.3%, and 54.7%, respectively, while
it increased to 96.7%, 84.0%, and 69.3%, respectively, after
24 hours.

On the other hand, comparison of the effect of V. officina-
lis hydroalcoholic extract at 5 concentrations on G. lam-
blia cysts at different intervals with that of metronidazole
and furazolidone as positive controls indicated that mean
fatality effect of metronidazole and furazolidone after 24
hours was 47.33% and 30.00%, respectively. Therefore,
V. officinalis hydroalcoholic extract, even at the smallest
concentration, exerted a significantly higher fatality effect
than these two drugs with pharmacologic concentration
of 5 and 6.25 mg/mL respectively (P<0.001). This repre-
sents the high effect of V. officinalis extract on G. lamblia
cysts (Table 1).

Figure 1 illustrates the effect trend of V. officinalis hydroal-
coholic extract at different concentrations on G. lamblia
cysts in comparison to metronidazole and furazolidone in
triplicate.

Discussion

This study was conducted to study in vitro effect of V. offi-
cinalis hydroalcoholic extract on G. lamblia cysts. The anti
parasitic effects of V. officinalis have not been yet inves-
tigated satisfactorily; however, its antifungal and antioxi-
dant properties have been examined in some studies such
as Saatchi et al study. Saatchi et al study demonstrated that
alcoholic extract of V. officinalis and Melissa officinalis ex-
hibited high antimicrobial and antioxidant activites and
inhibited the growth of 10 fungi (16). In the present study
V. officinalis hydroalcoholic extract had pronounced anti
parasitic properties on G. lamblia protozoa.

Many studies have investigated medicinal plants effects
on G. lamblia cysts. Rahimi-Esboei et al (17) studied in
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Table 1. Mean fatality percentage of Valeriana officinalis
hydroalcoholic extract at different concentrations on Giardia
lamblia cysts in triplicate

Mean fatality effect at different

Extract concentration (mg/mL) intervals
1h 6 h 24 h
200 100.0%  100.0% 100.0%
100 100.0% 100.0% 100.0%
50 87.3% 93.3% 96.7%
25 69.3% 75.3% 84.0%
12.5 54.7% 61.3% 69.3%
Positive control (metronidazole) 23.3% 33.3% 47.3%
Positive control (furazolidne) 22.0% 22.0% 30.0%
Negative control 0.0% 0.0% 0.0%
100.0% |, & 200, 100 mg/mL
/.—/" 50 mg/mL
90.0%
25 mg/mL
80.0%
70.0% 12.5 mg/mL
_ 60.0% /
% 50.0%
z Control (M)
§ 40.0%
30.0% Control(F)
20.0%
10.0%
Control(-)

0.0%
1h 6h 24h

Figure 1. Effect trend of Valeriana officinalis hydroalcoholic
extract at different concentrations on Giardia lamblia cysts at

intervals under study (in ftriplicate).

vitro effect of hydroalcoholic leek extract on G. lamblia
cysts and found that the extract at 100 and 50 mg/mL con-
centrations after 24 hours had the highest (99% and 96%)
fatality effect (respectively) on G. lamblia cysts. Similarly,
V. officinalis hydroalcoholic extract at 100 and 50 mg/
mL concentrations, in the present study, had the high-
est (100% and 96.67%) fatality effect (after 1 hour and 24
hours, respectively) on G. lamblia cysts.

In Shahabi et al study (18), copticum extract at 200 mg/
mL concentration caused the death of all G. lamblia cysts
after 1 hour, consistent with our findings of V. officinalis
extract at 100 mg/mL in the present study.

In Safarnejad et al study (19), savory methanol extract at
200 mg/mL concentration exerted an 84.3% fatality effect
on G. lamblia cysts after 1 hour, smaller than the fatality
effect of V. officinalis in the present study.

Conclusion

Opverall the findings of the present study indicated that V.
officinalis hydroalcoholic extract had a high fatality effect
on G. lamblia cysts and therefore could be recommended
as an effective compound for removing G. lamblia proto-
zoan cysts. However further research is needed for clini-
cal application of V. officinalis extract, including study of
effective chemicals in V. officinalis extract and controlled
trial of laboratory animals and, if the property of interest
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was demonstrated, humans.

Acknowledgments

Hereby we gratefully thank the respectful officials at De-
partment of Parasitology, Medical Plants Research Cen-
ter, and Research and Technology Deputy of Shahrekord
University of Medical Sciences for assistance in this study.

Authors’ contributions

All contributed to the conception of the work, approval
of the final version of the manuscript, and agreed for all
aspects of the work. BKh conducted the study, contributed
in preparation of the first draft and revising the final draft.
FD contributed to statistical analysis.

Conflict of interests
The authors declared no competing interests.

Ethical considerations

Ethical issues (including plagiarism, misconduct, data
fabrication, falsification, double publication or submis-
sion, redundancy) have been completely observed by the
authors.

Funding/Support
This paper was derived from MSc thesis of Medical Para-
sitoly and financially supported by Shahrekord University
of Medical Sciences, Shahrekord, Iran (grant No. 1618,
date: 22/06/2014).

References

1. Markell EK, John DT. Medical parasitology. 14th ed.
Philadelphia: WB Saunders; 2006:63-70.

2. Sayyari A, Imanzadeh F, Bagheri Yazdi S, Karami
H, Yaghoobi M. Prevalence of intestinal parasitic
infections in the Islamic Republic of Iran. East
Mediterr Health J. 2005;11(3):377-383.

3. Gharavi MJ. Text Book of Clinical Parasitology (in
Persian). 4th ed. Tehran: Mirmah; 2011.

4. SaebiE. Protozoal Disease in Iran (In Persian). 4th ed.
Tehran: Ayiizh; 2009: 79-92.

5. Hellgren U, Ericsson O, Aden Abdi Y, Gustafsson LL.
Handbook of Drugs for Tropical Parasitic Infections.
CRC Press; 1995.

6. Harris J, Plummer S, Lloyd D. Antigiardial drugs.
Appl Microbiol Biotechnol. 2001;57(5-6):614-619.

7. Edwards DI. Nitroimidazole drugs-action and

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

resistance mechanisms I. Mechanism of action. |
Antimicrob  Chemother.  1993;31(1):9-20.
Edwards DI. Nitroimidazole drugs-action and
resistance mechanisms II. Mechanisms of resistance.
] Antimicrob Chemother. 1993;31(2):201-210.
Zargari A. Herbal Plants (in Persian). 8th ed. Tehran:
University of Tehran Press; 2011.

Corns CM. Herbal remedies and clinical biochemistry.
Ann Clin Chem.2003;40(5):489-507.

Davazdah Emami S, Majnoon Hoseini N. Agriculture
and manufacturing of herbs and spices (in Persian).
Tehran: University of Tehran Press; 2011: 148-53.
Zahedi MJ, Heidari M, Mohajeri M. Study the effect
of Valeriana Officinalis and Echium Amoenum on the
liver and renal function tests in rats (in Persian). J
Kerman Univ Med Sci. 2004;11(1):22-27.

Hausen MA, Menna-Barreto RE, Lira DC, de Carvalho
L, Barbosa HS. Synergic effect of metronidazole and
pyrantel pamoate on Giardia lamblia. Parasitol Int.
2011;60(1):54-58.

Babaei Z, Oormazdi H, Rezaie S, Rezaeian M,
Razmjou E. Giardia intestinalis: DNA extraction
approaches to improve PCR results. Exp Parasitol.
2011;128128(2):159-162.

Farsangi MH, Sahebani N, Movahed A, Tahmasebi
R, Raiani M. Lethal effect of Thymus vulgaris on
Giardia cyst; in vitro (in Persian). Iran South Med J.
2002;4(2):88-95.

Saatchi A, Kadivar M, Soleimaninejad S. Antioxidant
and antifungal effects of ethanol extracts of Melissa
officinalis and Valeriana officinalis (In Persian).18th
National Congress on Food Technologhy; 2008 Oct
15-16; Mashhad, Iran.

Rahimi-Esboei B, Gholami S, Azadbakht M, Ziaei H.
Effect of Hydroalcholic extract of Artemisia annua
on cysts of Giardia lamblia in in vitro (in Persian). J
Mazandaran Univ Med Sci. 2012;22(90):72-80.
Shahabi S, Ayazi Roozbehani F, Kamalinejad M,
Abadi A. Anti-giardia activity of Carum copticum on
Giardia lamblia cysts in vitro (In Persian). Pejouhesh
Dar Pezeshki. 2008;32(4):303-307.

Safarnejad Tameshkel F, Khatami Nejad M, Nasrollahi
A, Rahdari P, Gholam Hossein Poor E Rahnavard
A. The antimicrobial effect of methanol extracts
of Eucalyptus, Satureia hortensis and Heracleum
glabrescens on Giardia cysts (in Persian). Med Lab J.
2012;6(2):21-27.

128 | Journal of HerbMed Pharmacology, Volume 4, Number 4, October 2015

http://www.herbmedpharmacol.com


http://www.herbmedpharmacol.com

