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mechanism by which Zinc in involved in cellular growth and
differentiation, enzymatic activity of different organs,
proteins and cellular metabolism is well known [13]. The
possible role of Zinc deficiency in provoking febrile seizures
has been reported in different studies [14]. Some authors
have reported that the serum Zinc level in children with
febrile seizure is lower than in control group and concluded
that this trace element may have a role in febrile seizure
[15]. Children with epilepsy have been found to have
significantly lower levels of serum Zinc , it appears that
people with epilepsy may have elevated Copper-to-Zinc
ratio [16]. Seizures may be triggered when Zinc levels fall.
Therefore, Zinc supplementation may be warranted.

In the present study, concentrations of Zinc is found to be
high in Centella asiatica (932 ppm), Vitex negundo (48x1
ppm), Datura metel (47+0.6 ppm) and Acorus calamus
(46+0.3 ppm)

Selenium depletion in the brain amongst patients with
epilepsy may constitute an important triggering factor for the
origin of intractable seizures and subsequent neuronal
damage [17]. Selenium is an excellent anti-oxidant; various
studies have shown that people with epilepsy have

Manganese is an essential trace element required for proper
development and functioning of the central nervous system.
It has been reported that Manganese is required for activity
of glutamine syntheses which converts glutamate to
glutamine. However, deficiency of Manganese causes
accumulation of glutamate and therefore leads to generation
of seizure [19]. Carl et al. (1986) carried out a study in
which he compared epilepsy patients with controls and
found that Manganese levels in blood were significantly
lower in epilepsy patients than in the control group [20,21].

High levels of Manganese are found in Nardostachys
jatamansi (371 £ 4 ppm), Centella asiatica (285 + 8 ppm),
Datura metel (196 £ 2 ppm).

Iron deficiency may also a cause for epileptic seizures
particularly in children below the age of five years. Based on
results of Fallah R MD (2013) and Sadeghzadeh M (2012)
study, Iron deficiency and iron deficiency anemia were more
frequent in children with febrile seizure and iron deficiency
seems to be an important risk factor for the development of
febrile convulsion [22,23]. Iron is found to be in very high
concentrations in Nardostachys jatamansi (4880 + 107

significant low levels of selenium and supplementation with ppm), Centella asiatica (3273 + 53  ppm),
Selenium results in fewer seizures [11, 18, 16]. Anisomeles malabarica (1824 + 26 ppm)
In the present study, Selenium is found to be slightly high in
Anisomeles malabarica (2.4 £ 0.6ppm), Anacyclus yrethrum
(1.06 £ 0.7 ppm), Datura metel (1 0.6 ppm)
Table 2: Deficiency results of Zn, Mn, Se, Fe, Cu, and Ca with reference to Epilepsy with RDA values
S. No!| Elements Rec_ommended ) Deficiency resul_ts Np. of samples ha_ving Range of
' daily intake (RDA) with reference to epilepsy higher concentrations concentration
Experience tetantic contraction of muscles
1 Ca 500-1100 mg/d |throughout the body because of spontaneous nerve 7 27530 — 7942 ppm
impulses in the peripheral nerves.
Affects cerebral motor function and decrease in
2 Mn 600 — 2300 pg/d | Mn-superoxide dismutase (Mn-SOD) and 6 371 -95 ppm
glutamine synthesis activity.
Alterations in synaptic neurotransmitter systems
3 Fe 3000-8000 pg/d including norepinephrine,_dopamin_e, se_rotonin, 6 4880 - 621 ppm
glutamate and gamma-amino butyric acid
(GABA).
4 Cu 260-700 Pa_thological disorders accompanied by convulsive 7 19.3—11.6 ppm
pg/d seizures or tremors.
5 7n 2500-9400 pg/d :_owering of gamma—_ar_nino bl_Jtyric acid (GABA) 8 93.84 - 33.13 ppm
evel which can precipitate seizures.
20-55 Affects all selenoproteins to d_ifferent extent and
6 Se ug/d also effectg glutathione peroxidase (GSH-Px) 4 241 - 0.9 ppm
concentration.

Calcium is a very important mineral for the normal
functioning of brain cells, and low levels of Calcium can
cause seizures [24]. A deficiency of Magnesium a mineral
that interacts with Calcium may cause low blood Calcium
and therefore seizures. Total serum Calcium levels were
significantly lower in epileptic patients compared with
control group [25]. Another point of view is that, Calcium is
antagonist to aluminum and Cadmium which can release
galvanic currents which brain registers and converts into
epileptic potentials. So administering calcium can be
expected to mitigate the adverse effects of metals like
Aluminum and Cadmium (4,12)

In the present study, Concentration of Calcium is found to
be high in Datura metel (27530 = 75 ppm) and Anisomeles
malabarica (17811 + 459 ppm).

Magnesium is the fourth most common mineral in the
human body and plays an important role in enzyme activities
and membrane properties. Recent studies have shown that
people with epilepsy have lower Mg levels than that of
people without epilepsy. Also, various in vitro studies have
shown that lower magnesium concentration is associated
with seizures [26]. The anti-seizure effect of magnesium
could also be because of its property to inhibit NMDA
receptor. Therefore magnesium supplementation can be
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considered for the management of patients with refractory
epilepsy [19].
Table 3: Average elemental concentration + standard deviation (ppm) of anti-epileptic medicinal plants by EDXRF

Sample

F 8 a K Ca Mn Fe Cu In Se Br Rb 8r

MP-1 20=2T7 | 1204=30 | ZB60=224 | 11486=040 | Q080=301 |24.4=1.7) 375=13 (124=1.6|14.3=0.5 0.13=001 | 28205 3.5320.5 | M4E=22

MP-2 128088 (34 18=231( 2320=170 | 1238=283 | 0620=3532 | 285=10 [ 3273=05| 16=1 [03=28| OQl2 |30=00|74=33 | 10%=3

MP-3 00=37 | 414=13 T 10150=244 | BE387=303 | 133=0 |1433=00|0.6=0.6 23=0.0 | Qo=02 |26=0.8)86=22(5=03

MP-4  [3105=234| 2060=T0 | 33153=3527 | 1M57407 | 350507 | 26200 | TS5 | 11=05 | 35=3 | 04=00d | 2] | 0=lE | 16207

MP-3 [ 2280=11 [ 1164=16 | 3862=180 | 24 15=188 | 630848 | O5=1.7 | 031=15 | 23=1 | I%=1 | 106=08( M=l | 34=1 | 48=2

MP-6  [2001=120[ 142561 | 6061=570 | 624 7=130 |14434=216| 533=2 | M64=35| 102046 | 40=2 | 04=02 [13=25| =10 |386=4.7

ME-7  [4001=305[4101=165(13350=1333) D40=716 | 4010=00 | 43=15| 621=3 | 150.3 | 46=04 [0.16=00d [ 12203 [ 0506 | 62=3

MP-E | 2080=51 | 650220 | 153213 | 740247 | 1075 | 1= f4=4 | 87200 36=1.7 | 03=02 (6317|7604 | 24

MP-0 (2830=120( 1181=00 | TOL5=134 | 18657443 | 3622138 | 23=2 | 173=3 | 14=1 | 26=1.7 | 0.3=04 | 22053 | MH=2 | 17=

MP-10 | 1137=18| 357=23 | 3401=T5 | 4615202 2123=8 | 13=1.7 | 15642 | 6.3=08(12L%=146 013 6= | 3%=1 |1x=218

MP-11 THO=10 | X56=03 | ME=110 | 10114=10 | M26=210 | 36=1 | M0=13 [6.3=206| 13=0.7 | 013 | 2=07| 54=08 | 003

MP-12 | 174345 136234 7o 15603=2507| 0823=105 | 40=3 | 470=10 [12.8=0.3| 4841 | 00=07 | 28200 28411 | 6=l

MP-13 =12 [ 1014=1T7 | 37&=0.3 | 4138=27 | TH2=04 | 371=0 |483=132] 80=0.2 | =2 | 0.41=04 | T4l [ 44=02 | dl=l

MP-14 |1663=01 [35300=132( 3321=88 | 0144 | I530=02 | 106=2 | 108=3 | Q7201|4707 1207 [ 180=2| 37=2 | 0=

MP-15 [1360=67 | 1060=24 | 330%=25 | 3075127 | 1TE11=450) 182=5 | 18M=32| 07=1 | M=0.5| 24=07 | 15341 |30.7=0.5) 02=00
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Figure 1: Plots of concentration of Mn, Zn, Fe, Se,Ca and Cu in studied samples with NIST Standard

In present study magnesium is found to be present in most of
the samples, but concentration levels are below the
detectable range.

Role of copper in epilepsy is still uncertain. Some studies
have shown that copper deficiency is more ¢

patients with epilepsy and have conclude t it coul
considered as a causative factor of .s€izures 29]
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Attempts have been made in“the
various trace elements like P, SxCl,
Br, Se, Rb, and Sr and their
different anti-epileptic medicinal
different traditional systems and documented_in

Medicinal plants used for the treatment of epileps
traditional medicine practice possess promising anti-
convulsant activities and these can be an invaluable source
for search for new anti-epileptic compounds. Plant based
preparations containing these beneficial elements in the form
of natural metallo-organic compounds are thought to be
superior as they are more effective and have minimal side
effects than administering these metals in the form of drugs
prepared from chemicals.

The results of the present study provide justification for the
usage of these medicinal plants in the treatment of epilepsy,
since they are found to contain the elements Zn, Se, Fe, Mn,
Ca and Mg which contribute to the activation of specific
enzymes that play important roles in many pathways of the
central nervous system.

iﬁ )

of copper is more in epileptic patients than in normal case
[30].

In our study, copper is found to be high in Ocimum sanctum
(19 £ 0.6 Ppm) , Centella asiatica (16 = 1 ppm), Acorus
calamus (15 £ 0.3 ppm). Along with the aforesaid elements,
ound P, K, CI, S, Br, Rb, Sr whose concentrations
re tabulatetin_Table 3.

St N,

/

.
Lo

ol b

rescrlblng the dosage of the herbal
ese plant materials. Still there is some

The basic data provided here can be utilized for further
studies on development of traditional medicine.
Phytochemical and harmacological studies of above
mentoined plants need to be taken up to find out the exact
ingredients that help in different ailments. The data obtained
on elemental concentrations of the medicinal plants will be
useful in deciding the dosage of Ayurvedic drugs prepared
using these plant materials.
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