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Epileptic Seizure in Rats

ABSTRACT

Obijective: Cup therapy has an important place in traditional and complementary medicine
applications. The purpose of our study, this is the first time to investigate the protective
effect of cup therapy in rats on experimentally generated epileptic seizures in new rat
modeling created by different anatomic regions.

Methods: A total of 42 Wistar albino rats were randomly divided into 6 groups (n:7). The
"new dry cup" was applied to the G1 group, and the "new wet cup” model was applied to
the G2. In the G3 group, an "epilepsy model" (PTZ, 35 mg / kg) was created and
"diazepam"” (2.5 mg / kg) was given to G4. "Dry cup" and "wet cup™ models were applied to
the G5 and G6 groups, respectively. 24 hours after the cupping therapies, the rats were
injected with PTZ and the epilepsy behavior scores of the rats in all groups were recorded
for 20-30 minutes.

Results: In the 'Open Area' and 'Elevated Plus Maze' tests, there was no behavioral
difference between the cup therapy group and the control group (p > 0.05). Given all the
parameters, the G4 group significantly reduces the seizure compared to other groups (p <
0.05). There is a significant difference in G2, G5 and G6 groups compared to G3 in the
phases parameter (p < 0.05).

Conclusions: In this study, the new wet cup therapy (G2), which was applied for the first
time, had a protective effect on seizures. G2, G5 and G6 groups are observed to suppress
seizures compared to G3. Our findings are expected to contribute greatly to animal model
analysis in the future.

Keywords: Epilepsy, Seizure, Cup Therapy, Hijama, Rat, Animal Model.

Kupa Terapisinin Ratlarda Indiiklenen Epileptik Nobet
Uzerine Koruyucu Etkisinin Degerlendirilmesi

OZET

Amag: Geleneksel ve tamamlayici tip uygulamalar igerisinde kupa terapisi dnemli bir yer
almaktadir. Calismamizin amaci, ilk kez siganlarda kupa terapisinin farkli anatomik bdlge
tayini ile olusturulan yeni rat modellemesinde, deneysel olarak olusturulmus epileptik
ndbetler iizerine koruyucu etkisinin arastirilmasidir.

Gere¢ ve Yontem: Calismamizda, 42 adet Wistar albino cinsi 3-4 aylik (200-250 gr)
sicanlar kullanilmistir. G3 ve G4 disindaki diger dort gruba (n=7), kupa terapisi
uygulamasindan 24 saat sonra, PTZ (35 mg/kg, sc., 0,2 cc) enjekte edildi ve ardindan
davranigsal epilepsi skorlamasi yapilmastir.

Bulgular: Toplamda 42 adet Wistar albino si¢an rastgele 6 gruba (n:7) ayrilmigtir. G1
grubuna "yeni kuru kupa", G2’ye ise "yeni yas kupa" modeli uygulanmistir. G3 grubunda,
"epilepsi modeli" (PTZ, 35 mg/kg) olusturulmus ve G4’e diazepam (2,5 mg/kg) verilmistir.
G5 ve G6 gruplarma ise "kuru kupa" ve " yas kupa " modelleri sirasiyla uygulanmstir.
Kupa terapilerinden 24 saat sonra, siganlara PTZ enjekte edilmis ve daha sonra tiim
gruplardaki siganlarin epilepsi davranig skorlar1 20-30 dakika boyunca kaydedilmistir.
Sonug: Bu galismada, ilk defa uygulanmis olan yeni yas kupa terapisinin (G2) nobetler
iizerine koruyucu etkisi bulunmustur. G2, G5 ve G6 gruplarmin G3’e kiyasla ndbeti
baskiladig1 gézlemlenmektedir. Bulgularimizin ileride bu konuda yapilacak hayvan modeli
analizlerine biiyiik ol¢iide katki saglamasi beklenmektedir.

Anahtar Kelimeler: Epilepsi, N6bet, Kupa Terapisi, Hacamat, Rat, Hayvan Modeli.
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INTRODUCTION

Epilepsy is a progressive
neurodegenerative  disease characterized by
recurrent seizures as a result of abnormal and
synchronous neuron hyperactivity due to
multifactorial causes. It was observed that the
incidence of epilepsy was higher in childhood
and old age, and it was at a lower level in early
adulthood (1, 2). According to the International
Association for Combating Epilepsy (ILAE)
criteria, the diagnosis of idiopathic epilepsy is
seen in the rate of 36-44 / 1000 (3). According to
clinical information and electroencephalography
(EEG) changes, no underlying pathological
process was detected in idiopathic epilepsies (4).

Pentylenetetrazole (PTZ) induced animal
model is widely used in the investigation of
epilepsy pathophysiology. It is known to be
effective by binding to y aminobutyric acid type
A (GABA-A) receptors associated with the
postsynaptic Cl- channels, which are the binding
site of picrotoxin in general. In the message
regulated with N-Methyl-D aspartate (NMDA)
receptors, it plays an important role in the
formation of PTZ-induced generalized tonic-
clonic seizures (6).

Traditional and complementary medicine
(TCM) includes 14 different types of application
areas within the scope of the Ministry of Health.
It is used in the treatment of many diseases such
as asthma, cellulite, fibromyalgia, hypertension,
ischemia and allergic rhinitis, as well as in
pathological conditions affecting the nervous
system (7, 8). Cup therapy is an important part of
TCM applications.

Cup therapy has been widely used in many
regions of the world for centuries in the diagnosis
and treatment of different diseases (9, 10).
Although there are many variations of cup
therapy, there are two most used forms. The first
of these is a dry cup treatment known as
“cupping” and there is no incision in this method
and no blood is drawn after cupping (11). In the
second cugging method known as Hijama, after
the incision is applied to certain points in the
body, the blood is released by creating negative

pressure with the cup. In the literature, there are
studies evaluating the use of wet cup therapy in
diseases affecting the nervous system, such as
migraine (12), neuralgia, manic depression and
mental diseases (13), as well as in patients with
epilepsy (14). Although there are many
publications in the literature evaluating the
application of cup therapy on humans, studies in
experimental rat models are limited. In addition,
no study investigating the effects of cup therapy
has been found in experimentally created
epilepsy animal models.

In a study by Subadi et al., cup therapy
was applied only in the paralumbar region (15).
However, the regions selected for cup therapy
applications in neurodegenerative diseases such
as migraine in humans; cervical 7, thoracic 3
interscapular region, acupuncture areas such as
thoracic 7. Our study, lack of an effective cup
therapy model in the literature in experimental
studies on neurodegenerative diseases and it is
important in terms of understanding stress-related
processes in the application.

Therefore, the aim of our study is to
investigate the protective effect of experimentally
generated epileptic seizures in the new rat
modeling created by different anatomic region
determination of cup therapy in rats.

MATERIAL AND METHODS

Experimental Animals: In the study, 3-4
months old (200-250 g) rats of Wistar albino type
were used. The experimental animals used in the
study were obtained from the Bolu Abant lzzet
Baysal  University  Experimental ~ Animals
Application Research Center. The animals were
fed ad libitum in type IV cages for 12 hours in a
light / dark environment with a relative humidity
of 55-60%. Each group was determined to have 7
rats. Accordingly, a total of 42 rats were divided
into 6 groups (Figure 1).

Experimental Design: Before applying
dry and wet cup therapy, 90/10 mg/kg
intamuscular ketamine/xylazine anesthesia was
applied to each rat (Figure 2).

Konuralp Medical Journal 2021;13(3): 606-613

607



Cetinkaya A et al.

Experimental Design

Group 3 (G3):

Control group
(Epilepsy)

Group 1 (G1): FOUD
New wet cup
therapy

n=7

Group 5 (G5): Group (G6):

Diazepam applied wet cup therapy

group after epilepsy

New dry cup therapy
n=7

dry cup therapy

n=7 n=7

n=7

n=7

Figure 1. Experimental Groups

Material Method

@ A A 2

@ @ Experimental Design A A \

Figure 2. Material Methods

A: 'Open Field' and 'Elevated Plus Maze' Tests. B: Animals were anesthetized intramuscular (im) with 90 mg/kg ketamine and 10 mg/kg
xylazine.C: Experimental Design (New dry cup therapy, New wet cup therapy, Control, Diazepam applied group after epilepsy, dry cup
therapy, wet cup therapy, respectively). D: After epilepsy modeling, the behavior of the subjects was recorded with a camera for 20 minutes.
Three measurement methods were used to evaluate the seizures: (1) Racine's Convulsion Scale (RCS), latency times of ‘first myoclonic jerk’
(FM)J), latency times of ‘first generalized seizure’ (FGS)

Cup Therapy Models:

Wet Cup Therapy: According to the
method made by Subadi et al. (15), the skin of the
left and right paralumbar regions of the G6 rats

were punctured with a lancet, and then sterile cups
(1 cm in diameter) were placed and negative
pressure (-200 mm Hg) was applied for 5 minutes
(Figure 3-A).
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Figure 3. Latency Time of ‘First Myoclonic Jerk” (FMJ) (sec)

Dry Cup Therapy: According to the
method made by Subadi et al. (15), sterile cups (1
cm in diameter) were placed in to the skin of the
left and right paralumbar regions of the G5 rats and
negative pressure (-200 mm Hg) was applied for 5
minutes.

New Cup Therapy Models:

New Wet Cup Therapy: In addition to the
left and right paralumbar areas made by Subadi et
al. (15), the skin of the cervical 7 (C7) region of the
G2 rats were also punctured with lancet, sterile cups
(1 cm in diameter) were placed and then, negative
pressure (-200 mm Hg) was applied for 5 minutes
(Figure 3-B).

New Dry Cup Therapy: In addition to the
left and right paralumbar areas made by Subadi et
al. (15), sterile cups (1 cm in diameter) were also
placed in to the skin of the cervical 7 (C7) regions
of the G1 rats and negative pressure (-200 mm Hg)
was applied for 5 minutes.

Animal Model of Epilepsy and Behavior
Scoring: PTZ used in epilepsy modeling was
provided by P6500-Sigma-Aldrich. PTZ (35 mg/kg
or 3.5mg/mL) was prepared by dissolving in a
volume of 10 ml/kg in 0.9 % physiological salt
solution (16). Epilepsy modeling was performed by
subcutaneous injection of 0.2 cc for each subject
from this prepared solution (17). 24 hours after cup
therapy applications to G1, G2, G5 and G6 groups,
PTZ injections were made. After epilepsy
modeling, the behavior of the subjects was recorded
with a camera for 20 minutes.

Three measurement methods were used to
evaluate the seizures:

(1) Racine's Convulsion Scale (RCS) (18)
(Table 1),

(2) latency times of ‘first myoclonic jerk’
(FMJ) (19)

(3) latency times of ‘first generalized
seizure’ (FGS) (20).

In this experiment, the time to get at least 3
points represents the rat's FMJ (19) and the time to
get at least 4 points represents FGS (20).

Table 1. Racine’s Convulsion Scale (RCS) (18)

0 | No Seizure

Twitching of vibrassae and pinnae

Motor arrest with more pronounced twitch

Motor arrest with generalized myoclonic jerks
Tonic clonic seizure while remaining on animal feed
Tonic -clonic seizure with loss of correction reflex
Fatal seizure witching of vibrasse and pinnae

o0 WP

Statistical Analysis: Statistical analysis of
all groups were carried out using the SPSS
(version.20) program. The statistical significance
was assessed by one-way ANOVA and p < 0.05
values were considered statistically significant.

RESULTS

'Open Field' and 'Elevated Plus Maze'
Tests: Before studying the effect of cup therapy on
epileptic seizures, different groups have been
formed and whether the cup therapy applications
cause stress or not has been evaluated in the 'Open
Field' and 'Elevated Plus Maze' tests. No behavioral
difference was found between the cup therapy
(incision+cupping) and control (non cup therapy) (p
> 0.05).
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Anti-epileptic Effects of Cup Therapy: is a decrease in means of RCS in G2, G5 and G6
Compared to other groups, we showed that the groups compared to G3 (p < 0.05) (Fig. 5). There
diazepam group significantly reduced PTZ-induced was no statistically significant difference between
epileptic seizures in rats, with a greater decrease in the other groups in terms of antiepileptic effects (p
mean RCS, and greater prolongation in FMJ and > 0.05).

FGS, (p < 0.05) (Fig. 3,4). On the other hand, there
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Figure 4. Latency Times of ‘First Generalized Seizure’ (FGS) (sec)
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Figure 5. Mean Racine’s Convulsion Scale (RCS)
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DISCUSSION

Cup therapy is a very old method used as a
complementary treatment in many diseases in the
world (21). The history of the cup theory in China
goes back over 2000 years, and its various versions
have been used in parts of India, Arabia, Europe
and Africa (22). It is used for many conditions such
as infections, pain, mental disorders, heart diseases,
various common diseases and skin diseases (21). It
is known to be used in high blood pressure,
especially tension type headaches, migraine,
musculoskeletal pain, asthma, stroke, acne and
some rheumatic diseases. In addition, cup therapy is
recommended for pain and paralysis, stroke
rehabilitation and complications, and neurological
diseases such as Parkinson's disease (23). Eghbalian
et al. from Iran, reported that wet cup therapy can
be used in the treatment of epilepsy by applying it
to the back of both legs (24). In the treatment of
epilepsy, wet cup is used in the cervical, shoulder,
leg and occipital regions, and dry cup is used in the
head and legs (21).

Although different theories have been
proposed, in epilepsy treatment, the mechanism of
action of cup therapy has not yet been elucidated by
experimental evidence. In the national health survey
covering 23,393 people in the USA, they compared
individuals with neurological diseases (tension
headache, migraine, back and leg pain, stroke,
dementia, epilepsy, memory loss) to healthy
individuals. It has been observed that the use of
TCM is high in patients with neurological diseases
(44.1% vs. 32.6%) (25). In another study, it was
emphasized that cup therapy removes oxidants and
reduces oxidative stress (26). In the literature,
although there are many studies investigating the
effectiveness of cup therapy in neurological
diseases, including epilepsy in humans, the humber
of animal model studies in which cup therapy is
applied is very low.

Many theories have been proposed to
explain the various effects and mechanisms of
action of cup therapy (27). Various researchers
have proposed biological and mechanical processes
associated with cup therapy. For example, pain
reduction is caused by the biomechanical properties
of the skin, which is explained by the "Pain-Gate
theory" (28), "Common Pest Inhibitory Controls"
(29) and "Reflex Zone Theory" (30). Reflex Zone
Theory and Pain-Gate Theory draws attention
especially for the effect mechanism of cup therapy
related to the nervous system (27, 31). According to
the Reflex Zone Theory, the connections with the
internal organs in the relevant regions of the
segments formed by the spinal nerves are known as
the Cutivesceral/viscerocutaneous reflex. In any
pathological situation, skin changes or pain may
occur in this area with the signal to the relevant skin
area. According to this mechanism, it has been
suggested that it is possible to contribute to the
treatment of the organ with cup therapy to be made

on the part related to the diseased organ. According
to the Pain-Gate Theory, the thick unmyelinated A
delta fibers are stimulated through the post-vacuum
incision created with wet cup therapy, and the
entrance doors of the pain signals reaching the
medulla spinalis with the C group thin myelinated
nerve fibers in the substantia gelatinosa are closed.
In  addition, with  the  stimulation of
mechanoreceptors, other pain stimulation is
prevented over nociceptive afferent fibers and its
transport is prevented (31,32).

In order to contribute to the mechanism of
action, we designed an experimental study on rats
related to epilepsy and cup therapy for the first time
in the literature. According to the findings in our
study, no significant result was obtained for the
antiepileptic effects related to FMJ and FGS in
groups other than the G4 group (p > 0.05).
Compared to other groups, we showed that the
diazepam group significantly reduced PTZ-induced
epileptic seizures in rats, with a greater decrease in
mean RCS, and greater prolongation in FMJ and
FGS, (p < 0.05). Diazepam group has higher
protection compared to all cup therapy models (p <
0.05). Strikingly, in RCS, G6, G5, and G2 appear to
suppress seizures compared to G3. To put it more
clearly, in dry cup, wet cup and new wet cup
therapy model groups, cup therapy has a protective
effect compared to the group that has epilepsy (p <
0.05), while the new dry cup therapy model does
not have a protective effect on seizures (p > 0.05).
In addition, there is no significant difference in
other groups RCS parameter (p > 0.05) (Figure 2-
4). With the exception of the new dry cup therapy
modeling, the suppressive effect of cup therapy on
all seizures is surprising. This can cause many
different underlying causes. Between these two
different modeling, there are existing differences in
terms of anatomical zoning and dry cup therapy has
a significant effect on seizures as much as wet cup
therapy. It is noteworthy that dry cup therapy,
which is applied only to paralumbar areas, has a
protective effect on seizures as well as wet cup
therapy and new wet cup therapy. Further studies
are needed to clarify the existing differences in
terms of anatomical regions in two different
models. In addition, epigenetic and anatomical
differences in animals may cause errors in statistical
results. In this context, in order to clarify the causes
of differences, peripheral blood analyzes and
histopathological brain tissue studies should be
examined in detail. It is thought that detailed
investigations and meta analysis studies will shed
light on further studies to be carried out in the
future.

CONCLUSION

While there is a significant difference in the
new wet cup therapy group compared to the
epilepsy group, the new dry cup therapy group (G1)
created with C7 in addition to the paralumbar
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region does not have a protective effect compared
to G3. As a result; In RCS, G2, G5 and G6 groups
seem to suppress seizures compared to G3.
However, there is no significant difference in RCS
when other groups are compared among
themselves. Compared to other groups, the
diazepam (G4) group further extended FMJ and
FGS, thereby demonstrating its protective efficacy

on their seizures. However, there is no significant
difference between FMJ and FGS parameters
among other groups.

This study is the first to investigate the
protective effect of newly created cup therapy
modeling on experimental epilepsy rat modeling.
Our findings are expected to contribute greatly to
future studies.
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