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Objective: To determine the effect of apple vinegar and balsamic vinegar on protoscolices of
hydatid cyst. In this study, different concentrations of vinegar were tested at different exposure
times.

Methods: Liver hydatid cysts of naturally infected sheep were obtained from Arak abattoir.
Protoscolices were aspirated from cyst and were transferred into a dark container and stored at 4
°C for further use. Eight concentrations of vinegars (19, 5%, 109%, 15%, 209, 25%, 50% and 1009, v/
v) were used for 1, 2, 3, 4, 5, 10, 15, 20, 30, 40, 50 and 60 min. The viability of the protoscolices was
confirmed by 0.1¢, eosin staining test under a light microscope.

Results: The scolicidal activity of apple and balsamic vinegar in concentration of =509, was
100%. The scolicidal activity of vinegar was dose dependent and also time dependent. Therefore,
by increasing the exposure time as well as increasing the concentration of vinegar, the mortality
rate increased.

Conclusions: The results of our study show that vinegar has scolicidal activity and its activity is
related to the concentration and exposure time.
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1. Introduction

in the various parts of human body or other intermediate

host(3]. There is currently no agreement about the ideal

Hydatid disease is a parasitic infection caused by the
larval stage of a tapeworm, Echinococcuslll. This disease
is still a major health problem in endemic areas over the
worldi2l. This parasite can cause zoonotic disease. The
adult worms develop in the small intestine of dogs and

other canine as definitive host. The larva stage develops

therapy for hydatidosis. Drug therapy is not very effective
for hydatid cystl4l. The best treatment is surgeryl3l. The
cyst may rupture during surgery and protoscolices
that have been released form the secondary cysts in
other organsisl. So we need protoscolicidal solutions for

inactivation of protoscolices during the hydatid cyst
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surgeryl6-8l. Such solutions should have the lowest risk
and the greatest effectl9l. Since no ideal material has been
found to be safe and effective, this relation researchers
are still looking for safe materialsi9l. The use of natural
materials to inactivate protoscolices reduces their risk,
because they are compatible with the human body. One of
these substances is vinegar. From 2000 years ago, vinegar
has been used to treat wounds, disinfection of surfaces
and fight infections. Recent studies have clearly shown
that vinegar has antimicrobial properties[10-12].

Our study was designed to determine the effect of apple
vinegar and balsamic vinegar on protoscolices of hydatid
cyst. In this study, different concentrations of vinegar

were tested at different exposure times.

2. Materials and methods

2.1. Collection of protoscolices

Liver hydatid cysts of naturally infected sheep
were obtained from Arak abattoir in central of Iran.
Protoscolices were aspirated from cyst under sterile
condition. The hydatid fluid was transferred into glass
cylinders and left to set for 30 min. The supernatant was
removed and the sediment protoscolices were washed
three times with normal saline. The viability of the
protoscolices was confirmed by flame cell activity and
0.1% eosin staining test under a light microscope. The
live protoscolices were finally transferred into a dark
conlainer containing normal saline solution and stored at

4 °C for further usel2l.

2.2. Preparation of vinegar

In this study, we used a commercial apple and balsamic
vinegar. Vinegar was diluted with normal saline. Eight
concentrations (1%, 5%, 10%, 15%, 20%, 25%, 50% and
100% v/v) of vinegar were used for 1, 2, 3, 4, 5, 10, 15, 20,
30, 40, 50 and 60 min. Then, 2 mL of each concentration
was placed in test tubes and 100 pL of protoscolices
sediment was added. The contents of the tubes were
gently mixed. The tubes were then incubated at 37 °C.
At the end of each incubation time, the upper phase was
carefully removed so as not to interrupt the protoscolices.

One milliliter of 0.1% eosin stain was then added to the
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remaining settled protoscolices and mixed gently. The
upper portion of the solution was discarded after 15 min
of incubation. The remaining pellet of protoscolices was
then smeared on a glass slide, covered with a cover glass
and examined under a light microscope. The percentages
of dead protoscolices were determined by counting a
minimum of 300 protoscolices. Non—treated protoscolices
were considered as a control group in each experiment.

The experiments were performed in triplicate.

2.3. Viability test

In the present study, eosin stain with the concentration
of 0.1% (1 g of eosin powder in 1000 mL distilled water)
was used to check the viability of the protoscolicesl13].
After exposure to the stain for 15 min, the protoscolices
with no absorbed dye were considered potentially viable
(Figure 1); otherwise, they were recorded as dead (Figure

2).

Figure 1. Protoscolices with no absorbed dye (viable protoscolices).

Figure 2. Protoscolices with absorbed dye (dead protoscolices).

2.4. Statistical analysis

The mortality rates of protoscolices were expressed as

descriptive statistics, including frequencies table and
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descriptive indices.

3. Results

The mortality rate of protoscolices after exposure to

apple vinegar is shown in Table 1.

Table 1
The mortality rate of protoscolices in different concentrations of apple vinegar

at different exposure times (mean of mortality rate ¢, in 3 trials).

Dilution Exposure time (min)

(%) 1 2 3 4 5 10 15 20 30 40 50 60

1 8.0 8.0 8.0 8.0 8.0 8.0 9.2 9.2 9.6 9.6 9.7 10.0
5 8.0 8.0 8.0 8.0 8.0 10.0 104 11.3 114 12.0 122 125
10 8.0 8.0 8.0 9.1 9.2 10.0 10.5 11.5 13.8 18.0 20.5 24.0
15 8.0 8.0 9.0 10.0 105 11.0 127 14.0 19.0 26.0 29.0 34.1
20 8.0 8.0 10.0 11.5 146 16.8 19.9 225 27.0 34.0 38.9 43.0
25 10.0 129 174 22.6 27.2 30.5 32.0 34.6 40.5 47.5 524 58.5
50 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
100 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Control 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

The mortality rate of protoscolices after exposure to

balsamic vinegar is shown in Table 2.

Table 2
The mortality rate of protoscolices in different concentrations of balsamic

vinegar at different exposure times (mean of mortality rate ¢, in 3 trials).

Dilution Exposure time (min)

@ 12 3 4 5 10 15 20 30 40 50 60

1 6.5 6.5 6.5 6.5 6.5 T3 8.4 8.5 8.7 9.6 10.1 10.7
5 6.5 6.5 6.5 6.5 6.5 ¥ 8.9 9.5 10.0 11.7 145 17.6
10 6.5 6.5 8.9 ©.5 97 127 155 163 18.6 20.6 225 255
15 6.5 6.5 10.5 119 13.6 17.8 20.6 259 28.6 345 38.1 435
20 7.9 8.9 10.6 144 16,5 195 255 31.5 403 465 522 565
25 135 185 21.5 27.0 29.6 37.5 425 485 572 685 804 93.6
50 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
100 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Control 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

According to our results, the apple and balsamic
vinegar scolicidal activity were 100% in the concentration
of 250%. The scolicidal activity of apple and balsamic
vinegar in our experiments were dose dependent and also
time dependent. Therefore, by increasing the exposure
time as well as increasing the concentration of vinegar,

the mortality rate increased.
4. Discussion
The first choice of treatment for hydatid disease is

surgery. But it is associated with considerable recurrence

ratel14]. Inactivation of the parasite with protoscolicidal
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agents is an important component of the surgical
treatmentl(15]. In current study, we used two types of
vinegar as scolicidal agents. According to our results, the
commercial apple and balsamic vinegar have scolicidal
activity. Also scolicidal activity of vinegar related to
concentration and exposure time.

Many scolicidal agents have been used during surgery,
such as herbal extracts[2.13.16.17], hypertonic salin[9.18],
hydrogen peroxidells], 95% alcohol, povidone iodine, 5%
formalin, silver nitrate, cetrimide, and albendazolel7.19].
The use of protoscolicidal substances for killing of
protoscolices is questionable, as there is no ideal agent
with both effective and safel8l. For example, hypertonic
saline has been used as a scolicidal agent in various
concentrations. It is known that high concentration
saline can cause sclerosing cholangitis and bile duct
strictures(19l. Side effects of some of these agents like
silver nitrate, formalin, and cetrimide—C have been
provenldl. A good scolicidal agent might do its lytic effect
in lowest consternations, shortest time, and with the least
side effectsl9l. So far, no studies have been using vinegar
as scolicidal agent and this is the first report on the
scolicidal activity of vinegar. Vinegar is a natural material
that is compatible with the human body, so perhaps it can
be used during surgery to prevent recurrence of hydatid

disease. However, it is necessary to do more studies.
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Comments

Background
The background is enough and explained the
protoscolicidal solutions for inactivation of protoscolices

during the hydatid cyst surgery.
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Research frontiers
The field in this paper is related to using protoscolicidal
solutions for inactivation of protoscolices by using natural

vinegar.

Related reports
In the previous studies, the researchers used ethanol
as protoscolicidal solutions. But in this study, the authors

used vinegar, so I think there isn’t related reports.

Innovations & breakthroughs
Using vinegar as the protoscolicidal solutions for
inactivation of protoscolices is the innovation in this

study.

Applications
The application for this study is replacement of
ethanol with vinegar as the protoscolicidal solutions for

inactivation of protoscolices.

Peer review

In this study the authors used commercial apple and
balsamic vinegar. The results of the study show that
vinegar has scolicidal activity and its activity is related to

the concentration and exposure time.

References

[1] Dalimi A, Ghasemikhah R, Hashemi Malayeri B. Echinococcus
granulosus: lethal effect of low voltage direct electric current
on hydatid cyst protoscoleces. Exp Parasitol 2005; 109: 237—
240.

[2] Gholami SH, Rahimi—-Esboei B, Ebrahimzadeh MA,
Pourhajibagher M. In vitro effect of Sambucus ebulus on
scolices of Hydatid cysts. Eur Rev Med Pharmacol Sci 2013;
17: 1760—1765.

[3] Eckert J, Deplazes P. Biological, epidemiological, and clinical
aspects of echinococcosis, a zoonosis of increasing concern.
Clin Microbiol Rev 2004; 17: 107—135.

[4] Horton J. Albendazole for the treatment of echinococcosis.
Fundam Clin Pharmacol 2003; 17: 205-212.

[5] Lv H, Li S, Zhang J, Liang W, Mu X, Jiang Y. In vitro effects
of SB202190 on Echinococcus granulosus. Korean J Parasitol
2013; 51: 255-258.

[6] Tozar E, Topcu O, Karayalcin K, Akbay SI, Hengirmen S. The

213

effects of cetrimide—chlorhexidine combination on the hepato—
pancreatico—biliary system. World J Surg 2005; 29: 754-758.

[7] Sahin M, Eryilmaz R, Bulbuloglu E. The effect of scolicidal
agents on liver and biliary tree (experimental study). J Invest
Surg 2004; 17: 323-326.

[8] Yetim I, Erzurumlu K, Hokelek M, Baris S, Dervisoglu A,
Polat C, et al. Results of alcohol and albendazole injections
in hepatic hydatidosis: experimental study. J Gastroenterol
Hepatol 2005; 20: 1442—1447.

[9] Tappeh KH, Einshaei A, Mahmudloo R, Mohammadzadeh H,
Tahermaram M, Mousavi SJ. Effect of different concentrations
of hypertonic saline at different times on protoscoleces of
hydatid cyst isolated from liver and lung. Turkiye Parazitol
Derg 2011; 35: 148—150.

[10] Johnston CS, Gaas CA. Vinegar: medicinal uses and
antiglycemic effect. MedGenMed 2006; 8: 61.

[11] Gullo M, Giudici P. Acetic acid bacteria in traditional
balsamic vinegar: phenotypic traits relevant for starter
cultures selection. Int J Food Microbiol 2008; 125: 46—53.

[12] Natera R, Castro R, de Valme Garcia—Moreno M, Hernandez
MJ, Garcia—Barroso C. Chemometric studies of vinegars from
different raw materials and processes of production. J Agric
Food Chem 2003; 51: 3345-3351.

[13] Moazeni M, Saharkhiz MJ, Hoseini AA, Alavi AM. In vitro
scolicidal effect of Satureja khuzistanica (Jamzad) essential
oil. Astan Pac J Trop Biomed 2012; 2: 616—620.

[14] S6zen S, Emir S, Titkenmez M, Topuz O. The results of surgical
treatment for hepatic hydatid disease. Hippokratia 2011; 15:
327-329.

[15] Holzheimer RG, Mannick JA. Surgical treatment: evidence—
based and problem—oriented. Munich: Zuckschwerdt; 2001.

[16] Moazeni M, Mohseni M. Sumac (Rhus coriaria L.): scolicidal
activity on hydatid cyst protoscolices. Surg Sci 2012; 3: 452—
456.

[17] Zibaei M, Sarlak A, Delfan B, Ezatpour B, Azargoon A.
Scolicidal effects of Olea europaea and Satureja khuzestanica
extracts on protoscolices of hydatid cysts. Korean J Parasitol
2012; 50: 53—56.

[18] Galai Y, Hammami S, Soudani I, Aoun K, Jilani H, Kilani T,
et al. [In vitro evaluation of the hydrogen peroxide and the
hypertonic saline solution as scolicidal agents]. Rev Tun
Infectiol 2007; 1: 22—27. French.

[19] Kayaalp C, Balkan M, Aydin C, Ozgurtas T, Tanyuksel M,
Kirimlioglu V, et al. Hypertonic saline in hydatid disease.

World ] Surg 2001; 25: 975-979.



