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Nearly 70 million people worldwide suffer from epilepsy. Despite administration
of routine antiepileptic drugs (AEDs), nearly 30% of seizures are resistant to
treatment called drug resistant epilepsy (DRE). Since the epilepsy treatment
may result in consequences of multi-drugs administration or sometimes invasive
surgical methods in DRE, herbal treatment can be a good alternative choice due
to its easy accessibility, lower cost and fewer side effects. Although turmeric has
been one of a very commonly used dietary spices and traditional herbal remedies,
its derivation as a newly introduced medicine-curcumin has not been used to
a large extent. In this literature, we have reviewed the available trial researches,
which studied specifically antiepileptic effect of curcumin. We searched databases
of Science direct, PubMed and Google Scholar (2008 to 2016) with key words of
turmeric, curcumin, Diferuloylmethane, Epilepsy, and Seizure to find the related
references. The major extract of turmeric curcumin has found to have antiepileptic
effect according to recent surveys. It not only has no critical adverse effect, but also
can protect patients from other AEDs severe side effects. It also makes it possible to
gradually decrease the dose of AEDs in long-term combination therapy.
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Introduction

Almost 70 million people worldwide are af-
fected by epilepsy and its consequences (1). Ep-
ilepsy is commonly observed in two ranges of
younger ages and above 60 years (2). Despite
administration of the routine antiepileptic drugs
(AEDs), nearly 30% of the seizures are resistant
to antiepileptic drugs called drug resistant epi-
lepsy (DRE) (3). Since the treatment may result in
consequences of multi-drugs administration, in-
teractions and side effects or sometimes invasive

surgical methods in DRE, herbal treatment can be
a good alternative choice due to its easy accessi-
bility, lower cost and fewer side effects. Different
medicinal plants have been recommended due
to their antiepileptic effects including Rosa Dam-
ascena, Citrus aurantium L, Chaihu-longu-muli-
tang, Thymoquinone, Zhenxianling, Nigella Sativa
(4-7). Turmeric derived from the rhizome of Cur-
cuma Longa is an Indian dietary spice, which has
been used as a herbal remedy in Ayurveda (Indian
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traditional medicine). Recently, there has been an
upward trend in active compounds of turmeric
called curcuminoids, which the major compounds
is curcumin (Diferuloyl Methane) making 90%
of the curcuminoid content of the original spice
(8,9). Its beneficial properties have been known
as anti-inflammatory, and anti-oxidant, as well
as supportive effects in chemotherapy (10). Its
positive effects have been reported on various
diseases and conditions including topically ad-
ministration in wounds, blistering diseases like
pemphigus and herpes zoster, acne and skin infec-
tions, oral administration in common cold, liver
diseases, urinary tract diseases, diabetes, Alzhei-
mer’s disease, epilepsy, cognitive disorders and
various cancers, and also via inhalation in chronic
rhinitis and coryza (11-14). One of the suggested
mechanisms of curcumin effects is decreasing in-
flammatory cytokines (15), which are known to
play a dominant role in epilepsy pathophysiology
(16). Epigenetic mechanism through regulating
miRNA expressions is another pathway, which
explains the long-term antiepileptic effect of this
beneficial medicine (17). Recent emphasis on the
use of natural and complementary medicine in
western societies has drawn the interest of scien-

tific community to this remedy.

In this literature, we have reviewed the avail-
able trial researches, which studied specifically
antiepileptic effect of curcumin.

Literature Review

In recent years, there has been an upward
trend in researching the administration of herbal
medicine as adjuvant therapy in chronic diseas-
es including epilepsy. Due to the cultural aspects
in Iran, this trend has been well accepted by the
patients. Although turmeric has been one of a
very commonly used dietary spice and traditional
herbal remedies, its derivation as a newly intro-
duced medicine-curcumin has not been used to a
large extent. Therefore, it was an area for investi-
gation the beneficial properties, molecular mech-
anisms, safety of use, effective dose, administra-
tion route and possible adverse effects to make
the medicine fully known and introduced to be
used in every condition it might have a positive
outcome. However, as in trials the antiepileptic ef-
fect has been studied only in animal models, this is
one step toward the clinical human study.

The mentioned animal studies’ different details
are summarized in Tables 1. As the first executive

Tablel. The Effect of Curcumin on epilepsy. Summarized Experimental Studies

Author Study Popula- Sample size Seizure Type CurcuminDose Outcome of Curcumin adminis-
Year tion (n) & administra- tration
Reference tion route
Bharal Swiss albino  Acute study: 6 Electoshock 50,100 and 200  Curcumin in dose of 100 mg/kg
2008 mice case and 6 con-  induced mg/kg PO! increased seizure threshold in ICES
(18) trol seizure 8/K8 test on both acute and chronic
Chronic study: (2 maA for administration
8 case and 8 0.25)
control
Gupta Albino Wistar 6 groups of 7 Kainic-acid 50,100 and 200  Pretreatment with 100 and 200
2009 induced status mg/kg of Curcumin increased the
(19) a IEtseach epilepticus mg/kg latency of seizures
(10 mg/kg IP) IP
Mehla Albino  Wistar 5 groups of 4 PTZ? induced 100, 200 and Pretreatment with Curcumin ame-
2010 seizure liorates seizures, oxidative stress
(20) rat rats each (30 mg/kg IP) 300 mg/kg and cognitive impairment
8/Kg PO
Said Swiss albino 7 groups of 8 PTZinduced 300 mg/kg Curcumin can confer protection
2010 - seizure from sodium valproate induced
(21) mice rats each (70 mg/kg IP) L hepatotoxicity. It does not affect the
8/X8 anticonvulsant activity of SVP?
Bharal Agarwal Swiss albino 5 groups of 6 PTZinduced 50,100 and 200  Curcumin offers protection against
2011 mice mice each seizure mg/kg PO Seizure and reduces the kindling
(22) (25 mg/kg IP) 8/X8 progression
Reeta Albino Wistar 5 groups of 6 PTZ induced 300 mg/kg Curcumin potentials the anticonvul-
2011 rat rats each seizure PO sant activity of valproate, phenyt-
(23) (60 mg/kg IP) oin, phenobarbitone and carba-
MES* induced mazepine and provides decrease
seizure in necessary dose of AED® by the
( 70 mA for same effect
0.2 s)
Aboul Ezz Albino  Wistar 60 Pilocarpine in- 80 mg/kg Curcumin has anticonvulsant effect
2011 rat duced seizure PO and also has long-term mechanism
(24) (380 mg/kg as well as short-term
IP)
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Orellana-Paucar ~ Zebrafish and 1.96 wellplate; PTZ induced

2012 C57B1/6 mice onelarvaof ze- seizure

(25) brafish per well  (Zebrafishes
2.5 groups of 6 were allowed
mice each to swimin a

well of 400 pl
with 40 mM
PTZ; PTZ dose
for mice was
calculated by
formula)

MES induced
seizure

(36 mA for
0.2s)

PTZ induced
seizure

(95 mg/kg IP)

Swiss albino

mice

Anovadiya
2013
(27)

6 groups of 6
mice each

albino 4 groups of 6 Lithium-Pilo-

2013 mice each

(29)

mice
seizure
(Li: 3mEq/
ml/kg IP
Pc: 20 mg/ml/
kg SC)

albino 4 groups of 6 PTZinduced

2014 mice mice each, for seizure
31 every type of (20to 120

seizure (Myoc- mg/kglIV)

lonic, Gener-

alized clonus,

Tonic exten-

sion)

n=72

Albino  Wistar 4 groups of 8 PTZinduced
2015 rat rats each seizure
33) (40 mg/kg IP)

carpin induced

PO: Per-Oral; *PTZ: pentylenetetrazole; *SVP: Sodium Valproate; *MES: Maximal Electroshock Seizure; *AED: Anti Epileptic Drug

Curcumin has anticonvulsant effect
in both models

Zebrafishes
were allowed
to swimin a
well of 400 ul
with 10 pg/ml
turmeric oil,
50 and 100
mg/kg PO of
turmeric oil for
mice

50 and 100
mg/kg
IP

Curcumin is safe and has antiepi-
leptic activity in dose of 100 mg/
kg. It also has synergistic activity in
combination with sodium valproate

50, 100 and 200
mg/kg
PO

Curcumin significantly ameliorates
SE-induced cognitive dysfunction
and oxidative damage

40 and 80 mg/ Curcumin has antiepileptic effect

kg and the effect involves an interac-

PO tion with adenosine A1 receptor on
neuronal cell membrane

Curcumin inhibits activation of
astrocytes and microglia along
with the decrease in expression of
proinflammatory cytokines. It also
prevents from cognitive deficits in
chronic epilepsy

100 mg/kg
PO
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step, 8 out of 17 studies induced seizures by pen-

Opin Neurol. 2003;16:165-170.

: . i 3. Engel ]. What is epilepsy? In: Engel ], Pedly TA, editors. Epi-
tyler_letetra?()le (PTZ) l_ﬂndhng' 3 by kam.lc acid, 3 lepsy: A comprehensive- textbook. Philadelphia: Lippincott-
by pilocarpine and 4 trials worked with side effect raven; 2007 p. 76-80.
related to curcumin was reported between the 4. Mansoorinejad SE, Ashrafzadeh F, Akhondian J, et al. Refrac-

ie . tory Seizures inchildren. Rev Clin Med. 2014; 1: 29-32.
ranges of administration d-OSES 40 .to 300 mg/kg 5. Akhondian J, Parsa A, Rakhshande H. The effect of Nigella
orally or 50 to 200 mg/kg intraperitoneal. All the Sativa L.(black cumin seed) on intractable pediatric sei-
studies’ outcomes supported the anticonvulsant zures. Med Sci Monit. 2007;13:CR555-9.
effect of curcumin in different dose and different 6. ggﬁﬁfgufnﬁznﬁrlgr alz?SSliZl;ifilxrlgts:zuTr}i ngl‘fgz
administration rout except one which showed study). Epilepsy Res. 2011;93:39-43.
oral administration has no effect on chronic sei- 7. Ataei-Nakhaei A, Mirhaghjoo E Abdollahpour N, et al. The

. s 1s : assessment of rose essence in treating intractable phar-
zure, possibly because it did not reach t_he brain at macoresistant epilepsy in children. Avicenna ] Phytomed.
adequate effect levels (34). As curcumin makes a 2015; 5: 2-3.
fine adjuvant therapy for epilepsy, some research- 8.  Chainani-Wu N. Safety and anti-inflammatory activity of
: : s : P curcumin: A component of Turmeric (Curcuma Longa). ]
ers 1nvest1gate?d its 1nteractlon§ with the currently Altern Complement Med. 2003;9:161-168.
used AEDs. Said and Noor confirmed that curcum- 9. Rahimi HR, Nedaeinia R, Sepehri Shamloo A, et al. Novel de-
in definitely reduced the adverse effects caused by livery system for natural products:Nano-curcumin formula-
some AEDs by reducing the dose of AEDs(21,26). - i SRl AMTE CHISOTR R L
Reeta and Anovadiya reported that the adjuvant cient medicine to current clinical trials. Cell Mol Life Sci.
therapy make it possible to gradually decrease the 2008;65:1631-1652.
: . fr 11. Eigner D, Scholz D. Ferula asa-foetida and Curcuma longa
d(.)s_e of AEDs while obtaining the same pOSltl.\/e in traditional medical treatment and diet in Nepal. ] Ethno-
clinical outcome (23,27). Although the synergis- pharmacol. 1999;67:1-6.
tic effect of curcumin was found and presented by 12. Aggarwal BB, Kumar A, Bharti AC. Anticancer potential of
Anovadiya, Said research showed no such effect ;‘6%;2?;;’;‘_’;%%“31 and clinical studies. Anticancer Res.
(2 1,2 7) . 13. Rahirr'li I-iR, Jafari MR, Mohammadpour AH, et al. Curcumin:
Reintorduced therapeutic agent from traditional medicine
COIIC]USiOIl for alcoholic liver disease. Asia Pac ] Med Toxicol. 2015;4:
25-30.
Epilepsy is one of the worldwide important dis- 14. Rahimi HR, Mohammadpour AH, Dastani M, et al. The ef-
eases, which both the seizure frequency and the fect of Nano-curcumin on HbAlc, fasting blood glucose, and
: . : lipid profile in diabetic projects: a randomized clinical trial.
tree}tment with AEDs affect the quality of life of Avicenna | Phytomed. 2016;6:567-577.
patients and many suffer from the consequences. 15. Rahimi HR, Kazemi-Oskuee R. Curcumin from traditional
Herbal medicine has been presented to be a safe Iranian medicine to molecular medicine. Razavi Int ] Med.
: . 2014;2:e19982.
adjuvant therai)y with lower cost and better Ol_lt_ 16. Vezzani A, Balosso S, Ravizza T. The role of cytokines
come. Curcumll‘l- the ma] or extract Of turmeric- in pathophysiology of epi]epsy Brain Behav Immun.
has found to have antiepileptic effect according to 2008;22:797-803. _ _ o
recent investigations. It has been demonstrated to 17. E{:étl}rll :a?let:i;]ceira:sul)lnl\g:ggztiigogzgxggggmafd
be safe in animal studies in a number of species. enhancement via cyclodextrin. Journal of cancer therapy
But, it has to be mentioned that the metabolism 2015;6:257-272. _ _
of curcumin between human and rats is different 18. Bharal N, Sahaya K, Jain S, et al. Curcumin has anticonvul-
. . sant activity on increasing current electroshock seizures in
and humans can tolerate higher doses of this med- mice. Phytother Res. 2008;22:1660-1664.
icine without Significant side effects. It not only 19. Gupta YK, Briyal S, Sharma M. Protective effect of Curcumin
s against Kainic-acid induced seizures and oxidative stress in
has. no critical adverse effect, but aiso can protect rats. Indian | Physiol Pharmacol. 2009;53:39-46.
patients from other AEDs severe side effects and 20. Mehla ], Reeta K, Gupta P, et al. Protective effect o Curcum-
hopefully it makes it possible to gradually de- in against seizures and cognitive impairment in a pen-
crease the dose of AEDs in long-term combination tzyéir(’)‘fge;_rgg(g_eélggdled epileptic rat model. Life science.
therapy. This article reviewed animal studies from 21. Said SA, El-Agamy DS. Prevention of sodium valproate-in-
2008 up to now studying the antiepileptic effect of duced hepatotoxicity by Curcumin, rosiglitazone and N-ace-
curcumin in order to take a step toward the clini- gggycteme in rats. Arzneimittelforschung. 2010;60:647-
cal human study in future. 22. Agarwal NB, Jain S, Agarwal NK, et al. Modulation of penty-
lenetetrazole-induced kindling and oxidative stress by Cur-
. cumin in mice. Phytomedicine. 2011;18:756-759.
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