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ABSTRACT

Introduction: Epilepsy has been considered a chronic brain disorder, which affects
almost1% of the world population. Among this population, about a third of epilepsy patients are
considered as the drug-resistant group who are not responsive to anti-epileptic medicaments.
The ketogenic diet has been defined as a diet containing high fat, low carbohydrate, and
limited protein. The ketogenic diet has a substantial effect on body metabolism in a way that
body and brain would utilize ketone bodies instead of glucose. Fundamentally, this diet helps
some patients who are resistant to anticonvulsant drugs. Conclusion: Maintaining this diet
for a long time causes a positive effect and has a much more efficient impact on children rather
than adults, but it could lead to some adverse effects, including renal stone, bone fracture, and
hypercholesterolemia. In this study, we reviewed the relationship between ketogenic diet and
epilepsy disorder and discussed the potential mechanisms of action.
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” Medium-chain triglyceride
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8 Long-chain triglycerides; LCT

® Modified Atkins diet; MAD

1" Low glycemic index treatment; LGIT
1" B-hydroxybutyrate; BHB


http://dx.doi.org/10.52547/shefa.9.1.200
http://shefayekhatam.ir/article-1-2065-fa.html

va4 QLLM) .(‘,Si e)LA‘Z odd 0)90

[ Downloaded from shefayekhatam.ir on 2024-04-24 ]

[ DOI: 10.52547/shefa.9.1.200 ]

“0 ol
M
BRIS EX G NEET VI WL SV Sapp- T N VRO L gy
by cg—i oo aSl (MCT) S_5565S —ldé v,y
9 ‘MHLSQ FUEIVA W uu)b_f oK _wo o L_.(b)L._J
o=y S il (59, = ) dagie 0 )2y (sl ]
rg._)l \&Wls g L_) < — GLQJ“_M:D Lglo)_.\m) JQ_M:}.A
3 ot 9o Ay (s g Wig—Bo o0 g o ()5
e 0 S a5 Wig B co > 035, 0,50 5 )b
Lg\o)_,.:u) .‘a_.uﬁ,un o LgL(DM‘ as ‘é_:L> “).:9_4.»‘56
A (Al S5giliST o SSeilss awl Jlie ole—cay)
9 J"ﬁ_“’(fc o)._.J}JLAAL\J u};_w‘m‘ Ja_mgs MCJ_uJ
(Sl gy oS g0 Ly ol g iS A aJei cel
Sl 55 o iKler 5] e Dlymeas 00t 0y

0 yu2ey bwgio 02 sl
iy e Yo o Lo (e o) S By
9 Ol 9 et o a8l o o 291 150
e 99 (g (B9, i ;0 PUFA 95 o ionen
Wl 35 90,5 i iy Ll 359 5 153550 o
=35 00 Jgeme (S5 L] ol ol molia ) ol 5]
3l =dadle plg> (6l )ls PUFA (YF) asis Si595S
Ol S el oals ools Jlsia! el plo aiwn Lo g9
a> L PUFA G a0 aS ol Lol aiuS oS SCsesS
O PR V] FRF L] Y SHIA N V| JU | BUWIE ¥ X W
3 Sepeli a5 0yl 55 Jol b a o Al
3o Olyess ol as e (DHA)? S5l 35l 565 90 aul
OB 0eS VIVl i yo mieid a8 L o> slaa
sleolaiwleg o an M 5055 o il 009 ol yon
5 Jors5ys5 «(BHB) &l Sar (S punaly (95 (80,5
G345 (p,5 0) ¥ 5l SThem oS 3l oolaiwl a5
“\9‘3-“5“ olo Fus a W PR 8L._..u‘ <= L_SLQJ.._HJ‘
oS hlew 5l (oS slasy o |y s Suld g ol
O sleowl as ecul S aale i (YY) aa
e galie 50 (Sglie g udtinne Dl ST o wgte 02y Ly
L o Gl ul (V) oyl g52e sl Jolw (55,
Wl 1) e (P e Sl Home (s gt 0 )
e o> ool el dale oy el 4 (YACYR)

12 Polyunsaturated fatty acids; PUFAs
13 Linoleic acid; LA

‘;Lm.)u)._.w.lf Lg)—" J.AL_M: aS cwl oo d_a..ef —
A S Sl sl asj0 £r dgu > gyl 4 S
S 5gl50 awl oo 0 Frovgum 5 (=S Cir o>
w._J)) l_: A_AAAJlM B J.._M:L»‘Sc (L)'_’; 00 & 2> J.,_M:‘)
Sl 3l a0 TO sga o Lgad (SIS S5545S
025y awgio 0y Glaaul (ol bwg (li8 3,
(S )im Slmrg S JoSge S ) 99200 a2
M—Cl) )_o..?u) oL_995 o= 6[1&.)*._.»‘ )JCJ)—A'J )L_w 9 WH
2 MCT S350 o)y 09— o0 LaygiS 590 adys
OYLS )5 59 gl pglie £ 0 Lo sl Gl ol
OY) 05— oo ool l (T35S 10 oaoc job a1 g

5955 25 (2 8 ol 5 punlSn
Jr=aS ye el olde w5y aS aes o lis Slasl e
Ja_wy 00— lal_>o‘ tLJgJL».A u‘)_o.uu 9 \.\_SLSA J—A.C
U S 9ed GlapnilSe o S9SN o)
slats; o (a6 S 28 Cl Pl JLs
sloanl s cul o wn 65,0l p—wdglio Ll
Segan ]y (ot 2B 65 Lol a0, Ses
u,..._aps‘ u_ClJ (_g))_s‘ B— J)_AA u_:‘ D9 00)51)_3
Lagl 5l (5 2 09—bon Ho—ad 45 3950 (55,51 0y
Olg—iear) a8l oo slasl g5, 3l ool wl sla Joxs ;o
A S gSlS lags sl S crwl ool e i JLie
Sy sy SidoSLE sl STy 1 J—ol> ATP
5 oSS ol el ac glo Jolw o Jled
—as s Jolw 5l 55 a S alesls Hlis Glalas
Sl oy D50 dr S5l 08 sl sl 5 (e
6551 S e o Hgey90 e plas Sglie Ol i
os}l_c Jl_> U_" l_> ..\JB_M:GA p_..la.u 6‘4_5A4u )LJ) 9
il 5 6 mide S 28 o JSST Bl )
u..:l_m} Lﬁul od—oS \))J-LA.C FELY ‘r»lﬁuj)j.s )‘ u;)L._m)
OLSG6 dy Sm 28 Al oo G S ] alie Ay
Az STOVYT) oo o gl an by o,
oo sl Mls 39— KD iidas [, pilSo
Cm gl w}.s laLw.‘>| aS Sl sad oalo ul_....o Lol el
Son 55 (PUFAS) Moois glisl oy slaanul g oo
(YO)aol Bl KD guisas 151 50 oge (s Sl

(MCTS) 6 a2 5 bawgin (s puundS (5 5

14 Arachidonic acid; AA
15 Docosahexaenoic acid; DHA

[


http://dx.doi.org/10.52547/shefa.9.1.200
http://shefayekhatam.ir/article-1-2065-fa.html

WA o) 05 0,Lass o 0y98

[ Downloaded from shefayekhatam.ir on 2024-04-24 ]

[ DOI: 10.52547/shefa.9.1.200 ]

gro Ll (oSG 0 a8 g0 ilem (25 Joe 99 50
&=be 5 by 6500 )0 9 Josls ol o5 b
B8 Dy e e BB cgtan el g5
G dled 4830 Ve Do 0 il SCSglSe a il
=S plaalas Jb 0 (FY) aoles e |, (ouis
o=l el = P (Gl 5 Sl s (S5 000 L)
s ailiw] STSeilss anl e (FY) a5
99 3l ool wl Lo aS ol s Sles sloaJow ol
polie slogis ;| Joas S) 6Hz stimulation test o,
31 Joa—e ) maximal electroshock test ¢ (5,ls -l o
a5 ol ioldl ) als slon] (Sebgls- Sigi uis
Joil =5 et 5 (—5U lagiis (59,5 Sgd—ne ;3
it Lo ooyl ol ol 0095y Sg0 00y Jose yo
e oleid ) a8 50 SSeilss vl i
JrsS 50 SLSglSs sl e U (WYL FY) aimo
Jo—b A ol oo SSglSs wwla S cl ol s
sl Jae ;0 |, AMPA sl 2ods 15 i3S g pukimno
5 GomdS i Loond 15 ol (FY) 0SS Lo (Slo
sloacdhle lhwg o lg o g 0syls bag i o Jgs
Mo o 55 50 SSeilss awl ccbale | Sl
S0 oo Bl Iy (S9SN vl 4 S g0
o 4 S b o culosgn Yo 0g,500 VOV g0 >
G0 dsllae jo ois cdl woiles ), 8 SCs5exS
Brae 3o SSgl5s awl aS el sl solo ylid
S (o0 9 (S (95 el Slwlan s ce 4
3 o 4 s e o a5 o b il ol b
A e 50 Seilss ol MCT Si4eiS (mldé vl
g il albls 09>y Sy ialS gl (B ol
Lgl_bcd.sﬁf )o ;Ljylfo M‘ a4 4.._»“.:‘5 )LQ(Q J_m)sc
0999 &S —ilo)) (sl o Jlsd (> ;o AMPA
e S A g ae e Fy (aiilb e oy Ve La
o=l e o (59, Ol glmons 5 sl L 0,
3=l s SSeilss aaul a a_oly jLge 5l g9
e S oold (Slays (i ST 6l 98 b
Pl S lg—icay AMPA 00,5 cJled i
—eges Ol a5 g el slagis o, Sge Sy
s—=.9,)> Perampanel g cwl ool ol S_gglS- Ssgs
S0 ;.S 1 s job 4 a5 el o0 S
Jee S5g5l5s ol 1 Dglase o oll> ;o AMPA
030 SSgils s vl Ol Sl S 5 e 4y 0SS 0
i Hlgo aomii Yool g slo Jos jo ouls

S slaslw )3 (S gie o ) Sas il il

16 Depolarization

1]
]

| S 4 LS

bl o 4y e ey sladly o Vyas Seo
S o) s J—mles Lo SS5iliST aul 0 isS oo
Sg—i g0 0du—uS | (5530 s ol ;o (dmul SSgl5s
= sl cbale 5l o laie il A ;e g o)l
i g S o |y SCsglsT ol s e
g Jome S )0 il e i sl (VF) ales S
Aol a S o b ool lis 55,0 7 SO o Lol o0
e (oo 55 lawgd) (STho3 & 90y SIS
A |y mas aliwl o ol a3 555 clale o S
S o bay oy ieisl sa 58 A Al _sly Oy o
Sliolosl 5l (6w S 50 iz (F)) Slo i3l
ol yo (o ol L (V) ccwlazsl ol ol s
N VRURIWON L -3 S| R VRPN O U S| [VES Y, SEL S KUY
s Lr».‘)s 5\.\_3»)9.3 oo)_ij g.,\_‘)la)») gS_,ij.S\ .\.»_w‘ ngl_>
A gad 00 Sy 3 ol o e S S o8
— Sl =56 MCT S5365S o)) 50 S9—2 90
—iias Ol e, Ylais! g 8 o AMPA (glaons ).
O2330] Glposi S i eelinne i 551 Gyb ) i
Sl i Sle Oldlas jo (Jls ol L (FF) ol
JaS (S pliST e =0 sl aile «SSLST ol
oo J3s 0 g B isleyl bl g0 o ol miis
OYFY-F0) oS oo pol 3 AMPA 505,53 g oo

| Sgils's

5 S, |, SIS 4_>)>l_;a.,°.c S5l sl
Sloolaulag ol3 1 e b ol a8 o gy lSY
S5l el il o (65, i J,_' Slgeas ]
DLy sl algs oo (59,9 Samwg | e plie 5
Sl ol ain Glg—ieds gy ed Sl oS C i |
Ol Gl (il oui sl ion (e sla Jolw (5l
A aeled w655l aie Sl Sl
et il a0 oo il A S cul ool saiS >
g3 ATP 5 Cl 00 a8 )5 5 Cwd 555 guila S|
a8, b o a5l i a8lge 58T 0 SlasY leal
O MCT 3l eolewl 5,50 jo Sldass (F7) cwl ool
G 3y 50 e Sl S85eS (=Ne v)
el 0o, S pal 3 1) s 08 0 o slaa


http://dx.doi.org/10.52547/shefa.9.1.200
http://shefayekhatam.ir/article-1-2065-fa.html

va4 QLLM) .(‘,Si e)LA‘Z odd 0)90

[ Downloaded from shefayekhatam.ir on 2024-04-24 ]

[ DOI: 10.52547/shefa.9.1.200 ]

“0 g4
M
S555l50 aul (AY) 35— oo (Gl (50 Sgie o
60 gias 359w 50 45 Cewl PPARY cucssST S
00y Joas 50 stnliis oS (OY-00) o)l yidi Lo yg,e
i C® )b g 530 (6,0 S g o, Slae 4 S ools L
So ol ogdle il asl o8l s e o S

iS5 s D8l it sl g o aslllas
OY) 0,5 ool S 35655 5, L |, PPARY Lo

S92 w5y P)lee
‘_gl_sb.,o 5)‘0 4 r:ﬁlJ.A uls\)sj &)_»4 B KD )‘ oola ol
Ay bpus slaws uals 5 J,—uS a3l sol;
o3lasl an Sleys pmly o=l (Jlm ol Lo ojls ol o
e 0sll b a5 S ol (Hpome (38 03
o 500 By bslogdipe bl (il (B)lge
b L Sy i 35U e KD o) o A
oLzl s jo unl Sllasde ol plod o)las s,
4_‘>|)| )l_.o....s QIS%_T LS‘)-" Ey—o o Ql_n)o u.;).su_..uLHo
u“)‘ﬁj oo UYM_O‘ a &_L.u)}‘s r‘..\.c w_:))
g J.cl_w as (..\_»4)0 \°~/?).>9_.,.\5n Jaﬁ_;).a
o0d—=20 JAJM) LpLd \))\) ‘k-;;_au)f sJLQ_HJ‘ sé‘fé.a_”)‘
Sl eSOl 5T St ssens S kS
Gl ool samlie )l yo S (5095 wn 0 ¢/
Soe Vb v a S il ole—e S0 5L (07 QY)
45 00l e S9—lS i 55 )0 ale e 5
sloul el Yl sl 05,55 )1 8 e 8l e , 5]
JsrmdS azrgs JB 2lidl ol (55 (o pz el
o Laggdae ) PSIMCT o550 s KD (lde o)) 50
) S5 Ol 5o by e 5 poeil o
oalS e Al o ialS SgeS lie

P 9adF O w0 S Ve wypaa gl
p.._w)‘sowuald_)u_w‘cd_wd_‘)‘)‘d_luuu_)‘
Gl Ol g J,08 j0 S5eiS mldé e, 4
rge algiee gl am pslde g0 pp—aty g0
OV ji s Cad (5065 )0 prizmad g 09— 2 Blg
EUE N I W) Py CSPNIES U ] PR - TR I
u_..,a.,a;udcd._fma)b.\m‘ PN Sy (g, C_’L"’
ales ool wl S0 S o pgasy 50l

17 Peroxisome proliferator activated receptor
18 Peroxisome proliferator activated gamma

Al Lo gy Sl a5 il S5 ol pgaze
Jael MCT i3S o, slnailyn S5 5 S5l
L Slae> Jolow sloos jloslawl Ly olsllas jo 093
S o3 JLsd 1) PPARY 00,5 S3elST ol ¢ L]
ABtalel bl b o (g oS e s ol el Ly
S5l sl G5l slowy dS 6 5 5 35803
A2 god i li8l o Bl o 1) g0 S i o, Sl
Ceo |y S gSlS slags 31 S54ilSs ol (F1)
Pl 3 (i oty L ol 5 i god b
A8 o ol aladllas sl (FY) cul QT TS v
Sl e S3gilss ae ol MCT S55655 023, 5o 45
T S )3 (et i Sl (S S5 SLS T o]
5 s (Lol gl dz , ST.(VF) ol ails
Sloa—ds u;l_.wLw: b‘"‘?“} LELJJM 5 as rg.,_a.\_m.o)..c
bl 5 0l ;S5 18 () 2 0j5—e pldl o e
So Ol oz slasl G 4 i 1) Le Lyl
OF) s oo Bg—o S35 523 )0 (=) pailSe

w999y b,y

it gl clmons S ooly sl S "YPPAR
03T g asl s o> slaawl Sli_ie hwg 4 S
i SLmoassS Jlab ;%o 5l stz s s JL
e ool of gt o> laawl Laow S
PPAR (sl oo .5 oslsls .aiily oo (PUFAs) glil &
ol 00) Ao Y 3B/ B € 0 sl H5SBY ol
e gilie am oo slays Gl Sodgins Lnoni S
5 e g eage ol il g Jobw wl ) k65,
e o (slite (b mali eas S ol ey
g sbil oz sl .(O)) vws oo 4l Lo (g Loy
&l Jlé Lo «n-3 PUFAS o594, « (PUFAs) gl &
ailgs o dmd so i M*PPARY 0394 « PPAR 00,5
Bl sl slaclgig; saome p a4 ke
334 09t (ol 8 Shoe Sl 5 (65,5 B0
Lo o= 5l Gl 232 5l ale el
et A2 oo hl38l ) i ns Al _wl g 00, 5 oo
Gelia S, g slaJUlS el uilgi o PUFA
(V) as s gD o0 Layg o8 gl M ol
4 e ol 5o S350 sloam; Sl (o
J=B Sl ey ol ams oo lis (60 gie SYDLS
sl S Sl (0l i S 4 (glalamda
PPARYou,.5 o SSgl8s ol 51 51 il o s
gy g0 e b i 58l el 4 S sl
S S S e e Se-ise Ol S S
€5LQ’L)) QL».: O o_i..a:l.@ ‘_’LALMJ as el 0y
ae SYgame 35,5 e Sl Lol 5 (6,0 g
Gl g abbioe 4B 2 ol (B0, polas g Sl
09 =S Jlsl oy Sl 52 ) e SheS o Jlad
T e
2 Thrombocytopenic purpura

I


http://dx.doi.org/10.52547/shefa.9.1.200
http://shefayekhatam.ir/article-1-2065-fa.html

WA o) 05 0,Lass o 0y98

[ Downloaded from shefayekhatam.ir on 2024-04-24 ]

[ DOI: 10.52547/shefa.9.1.200]

o 42 4 Ghles ol 090 b Dlacl 5 psle 09>

1. Aronica E, Bauer S, Bozzi Y, Caleo M,
Dingledine R, Gorter JA, et al. Neuroinflammatory
targets and treatments for epilepsy validated in
experimental models. Epilepsia. 2017; 58: 27-38.

2. Agitation B, Anger C, Hostility D, Impulsivity
E, [Irritability F. Epilepsy, Antiepileptic Drugs,
and Aggression: An Evidence-Based Review s.
PHARMACOLOGICAL REVIEWS. 2016; 68: 563-602.

3. McNally MA, Hartman AL. Ketone bodies in epilepsy.
Journal of neurochemistry. 2012; 121(1): 28-35.

4. Karimzadeh F, Jafarian M, Gharakhani M, Razeghi
Jahromi S, Mohamadzadeh E, Khallaghi B, et al.
Behavioural and histopathological assessment of the
effects of periodic fasting on pentylenetetrazol-induced
seizures in rats. Nutritional neuroscience. 2013; 16(4):
147-52.

5. Utamek-Koziot M, Czuczwar SJ, Januszewski S,
Pluta R. Ketogenic Diet and Epilepsy. Nutrients. 2019;
11(10): 2510.

6. Engel J, Jr. Approaches to refractory epilepsy. Annals
of Indian Academy of Neurology. 2014; 17(Suppl 1):
S12-7.

7. Lauritzen F, Eid T, Bergersen LH. Monocarboxylate
transporters in temporal lobe epilepsy: roles of lactate
and ketogenic diet. Brain Structure and Function. 2015;
220(1): 1-12.

8. Neal EG, Cross JH. Efficacy of dietary treatments for
epilepsy. Journal of human nutrition and dietetics : the
official journal of the British Dietetic Association. 2010;
23(2): 113-9.

9. SharifiRazavi A, Tabrizi N, Karimi N, Cheraghmakani
H. Effect of Ketogenic Diet in Treatment of Refractory
Epilepsy. Clinical Excellence. 2015; 3(2): 85-94.

10.D’Andrea Meira I, Romao TT, Pires do Prado HJ,
Kriiger LT, Pires MEP, da Conceicao PO. Ketogenic
diet and epilepsy: what we know so far. Frontiers in
neuroscience. 2019; 13: 5.

11. Sinha SR, Kossoff EH. The ketogenic diet. The
neurologist. 2005; 11(3): 161-70.

1

30 Ombizre Sle; oo san | jo las gL ol 9l

Lo
12. Knowles S, Budney S, Deodhar M, MatthewsééA,
Simeone KA, Simeone TA. Ketogenic diet regulates the
antioxidant catalase via the transcription factor PPARy2.
Epilepsy research. 2018; 147: 71-4.

13. Augustin K, Khabbush A, Williams S, Eaton S,
Orford M, Cross JH, et al. Mechanisms of action for the
medium-chain triglyceride ketogenic diet in neurological
and metabolic disorders. The Lancet Neurology. 2018;
17(1): 84-93.

14. Rho JM. How does the ketogenic diet induce anti-
seizure effects? Neuroscience letters. 2017; 637: 4-10.

15. Shahraki A, Ghahghaei A, Zakeri Z. Glutamate
transporters and excitotoxicity in nervous system.
Journal of Gorgan University of Medical Sciences. 2011;
13(3): 1-15.

16. Lutas A, Yellen G. The ketogenic diet: metabolic
influences on brain excitability and epilepsy. Trends in
neurosciences. 2013; 36(1): 32-40.

17.DeVivo DC, Leckie MP, Ferrendelli JS, McDougal
DB, Jr. Chronic ketosis and cerebral metabolism. Annals
of neurology. 1978; 3(4): 331-37.

18. Puchalska P, Crawford PA. Multi-dimensional roles
of ketone bodies in fuel metabolism, signaling, and
therapeutics. Cell metabolism. 2017; 25(2): 262-84.

19. Schonfeld P, Wojtczak L. Short-and medium-chain
fatty acids in energy metabolism: the cellular perspective.
Journal of lipid research. 2016; 57(6): 943-54.

20. Likhodii SS, Musa K, Mendonca A, Dell C, Burnham
WM, Cunnane SC. Dietary fat, ketosis, and seizure
resistance in rats on the ketogenic diet. Epilepsia. 2000;
41(11): 1400-10.

21. Thavendiranathan P, Mendonca A, Dell C, Likhodii
SS, Musa K, Iracleous C, et al. The MCT ketogenic
diet: effects on animal seizure models. Experimental
neurology. 2000; 161(2): 696-703.

22. White H, Venkatesh B. Clinical review: ketones and
brain injury. Critical care. 2011; 15(2): 219.

23. Simeone TA, Simeone KA, Rho JM. Ketone Bodies


http://dx.doi.org/10.52547/shefa.9.1.200
http://shefayekhatam.ir/article-1-2065-fa.html

iR g ol eigs

[ Downloaded from shefayekhatam.ir on 2024-04-24 ]

[ DOI: 10.52547/shefa.9.1.200 ]

“0 ol
M
as Anti-Seizure Agents. Neurochemical research. 2017;
42(7): 2011-8.

24. Kim DY, Simeone KA, Simeone TA, Pandya
JD, Wilke JC, Ahn Y, et al. Ketone bodies mediate
antiseizure effects through mitochondrial permeability
transition. Annals of neurology. 2015; 78(1): 77-87.

25. Masino SA, Li T, Theofilas P, Sandau US, Ruskin
DN, Fredholm BB, et al. A ketogenic diet suppresses
seizures in mice through adenosine A(1) receptors. The
Journal of clinical investigation. 2011; 121(7): 2679-83.

26. Kobow K, Kaspi A, Harikrishnan K, Kiese K,
Ziemann M, Khurana I, et al. Deep sequencing reveals
increased DN A methylation in chronic rat epilepsy. Acta
neuropathologica. 2013; 126(5): 741-56.

27. Lusardi TA, Akula KK, Coffman SQ, Ruskin
DN, Masino SA, Boison D. Ketogenic diet prevents
epileptogenesis and disease progression in adult mice
and rats. Neuropharmacology. 2015; 99: 500-9.

28. Mantis JG, Meidenbauer JJ, Zimick NC, Centeno
NA, Seyfried TN. Glucose reduces the anticonvulsant
effects of the ketogenic diet in EL mice. Epilepsy
research. 2014; 108(7): 1137-44.

29. Cross JH. Dietary therapies--an old idea with a new
lease of life. Seizure. 2010; 19(10): 671-4.

30. Huttenlocher P, Wilbourn A, Signore J. Medium-
chain triglycerides as a therapy for intractable childhood
epilepsy. Neurology. 1971; 21(11): 1097-103.

31. Neal EG, Chaffe H, Schwartz RH, Lawson MS,
Edwards N, Fitzsimmons G, et al. A randomized trial of
classical and medium-chain triglyceride ketogenic diets
in the treatment of childhood epilepsy. Epilepsia. 2009;
50(5): 1109-17.

32. Barzegar M, Afghan M, Tarmahi V, Behtari M,
Rahimi Khamaneh S, Raeisi S. Ketogenic diet: overview,
types, and possible anti-seizure mechanisms. Nutritional
neuroscience. 2019: 1-10.

33. Peterman M. The ketogenic diet in epilepsy. Journal
of the American Medical Association. 1925; 84(26):
1979-83.

34. Howarth C, Gleeson P, Attwell D. Updated energy
budgets for neural computation in the neocortex

and cerebellum. Journal of Cerebral Blood Flow &
Metabolism. 2012; 32(7): 1222-32.

35. Bough K. Energy metabolism as part of the
anticonvulsant mechanism of the ketogenic diet.
Epilepsia. 2008; 49: 91-3.

36. Fraser D, Whiting S, Andrew R, Macdonald E,
Musa—Veloso K, Cunnane S. Elevated polyunsaturated
fatty acids in blood serum obtained from children on the
ketogenic diet. Neurology. 2003; 60(6): 1026-9.

37. Michael-Titus AT, Priestley JV. Omega-3 fatty acids
and traumatic neurological injury: from neuroprotection
to neuroplasticity? Trends in neurosciences. 2014; 37(1):
30-8.

38. Schlanger S, Shinitzky M, Yam D. Diet enriched with
omega-3 fatty acids alleviates convulsion symptoms in
epilepsy patients. Epilepsia. 2002; 43(1): 103-4.

39. Wlaz P, Socata K, Nieoczym D, tuszczki JJ,
Zarnowska I, Zarnowski T, et al. Anticonvulsant profile
of caprylic acid, a main constituent of the medium-
chain triglyceride (MCT) ketogenic diet, in mice.
Neuropharmacology. 2012; 62(4): 1882-9.

40. Wlaz P, Socata K, Nieoczym D, Zarnowski T,
Zarnowska I, Czuczwar SJ, et al. Acute anticonvulsant
effects of capric acid in seizure tests in mice. Progress in
Neuro-Psychopharmacology and Biological Psychiatry.
2015; 57: 110-6.

41. Socata K, Nieoczym D, Pierég M, Wlaz P. Role
of the adenosine system and glucose restriction in the
acute anticonvulsant effect of caprylic acid in the 6 Hz
psychomotor seizure test in mice. Progress in Neuro-
Psychopharmacology and Biological Psychiatry. 2015;
57: 44-51.

42. Tan KN, Carrasco-Pozo C, McDonald TS, Puchowicz
M, Borges K. Tridecanoin is anticonvulsant, antioxidant,
and improves mitochondrial function. Journal of Cerebral
Blood Flow & Metabolism. 2017; 37(6): 2035-48.

43. Chang P, Augustin K, Boddum K, Williams S, Sun
M, Terschak JA, et al. Seizure control by decanoic acid
through direct AMPA receptor inhibition. Brain. 2016;
139(2): 431-43.

44. Chang P, Terbach N, Plant N, Chen PE, Walker MC,

[+


http://dx.doi.org/10.52547/shefa.9.1.200
http://shefayekhatam.ir/article-1-2065-fa.html

WA o) 05 0,Lass o 0y98

[ Downloaded from shefayekhatam.ir on 2024-04-24 ]

[ DOI: 10.52547/shefa.9.1.200]

Williams RS. Seizure control by ketogenic diet-associated
medium chain fatty acids. Neuropharmacology. 2013;
69: 105-14.

45. Chang P, Zuckermann AM, Williams S, Close AJ,
Cano-Jaimez M, McEvoy JP, et al. Seizure control by
derivatives of medium chain fatty acids associated with
the ketogenic diet show novel branching-point structure
for enhanced potency. Journal of Pharmacology and
Experimental Therapeutics. 2015; 352(1): 43-52.

46. Dienel GA. Brain lactate metabolism: the discoveries
and the controversies. Journal of Cerebral Blood Flow &
Metabolism. 2012;32(7): 1107-38.

47. Loscher W. Critical review of current animal models
of seizures and epilepsy used in the discovery and
development of new antiepileptic drugs. Seizure. 2011;
20(5): 359-68.

48. Rogawski MA. Revisiting AMPA receptors as an
antiepileptic drug target: revisiting AMPA receptors as
an antiepileptic drug target. Epilepsy currents. 2011;
11(2): 56-63.

49.Hu XL, Cheng X, Fei J, Xiong ZQ. Neuron-restrictive
silencer factor is not required for the antiepileptic effect
of the ketogenic diet. Epilepsia. 2011; 52(9): 1609-16.

50. Korbecki J, Bobinski R, Dutka M. Self-regulation of
the inflammatory response by peroxisome proliferator-
activated receptors. Inflammation Research. 2019;
68(6): 443-58.

51. Cheng HS, Tan WR, Low ZS, Marvalim C, Lee
JYH, Tan NS. Exploration and development of PPAR
modulators in health and disease: an update of clinical

evidence. International Journal of Molecular Sciences.
2019; 20(20): 5055.

52. Hughes SD, Kanabus M, Anderson G, Hargreaves

IP, Rutherford T, Donnell MO, et al. The ketogenic diet
component decanoic acid increases mitochondrial citrate
synthase and complex I activity in neuronal cells. Journal
of neurochemistry. 2014; 129(3): 426-33.

53. Malapaka RR, Khoo S, Zhang J, Choi JH, Zhou
XE, Xu Y, et al. Identification and mechanism of
10-carbon fatty acid as modulating ligand of peroxisome

proliferator-activated receptors. Journal of Biological
Chemistry. 2012; 287(1): 183-95.

54. Miglio G, Rosa AC, Rattazzi L, Collino M,
Lombardi G, Fantozzi R. PPARy stimulation promotes
mitochondrial biogenesis and prevents glucose
deprivation-induced neuronal cell loss. Neurochemistry
international. 2009; 55(7): 496-504.

55. Zuckermann AM, La Ragione RM, Baines DL,
Williams RS. Valproic acid protects against haemorrhagic
shock-induced signalling changes via PPARy activation
in an in vitro model. British journal of pharmacology.
2015; 172(22): 5306-17.

56. Cai Q-Y, Zhou Z-J, Luo R, Gan J, Li S-P, Mu D-Z,
et al. Safety and tolerability of the ketogenic diet used
for the treatment of refractory childhood epilepsy: a
systematic review of published prospective studies.
World Journal of Pediatrics. 2017; 13(6): 528-36.

57. Verrotti A, lapadre G, Di Francesco L, Zagaroli L,
Farello G. Diet in the Treatment of Epilepsy: What We
Know So Far. Nutrients. 2020; 12(9): 2645.

58. Nizamuddin J, Turner Z, Rubenstein JE, Pyzik
PL, Kossoff EH. Management and risk factors for
dyslipidemia with the ketogenic diet. Journal of child
neurology. 2008; 23(7): 758-61.

59. Christodoulides S, Neal E, Fitzsimmons G, Chaffe H,
Jeanes Y, Aitkenhead H, et al. The effect of the classical
and medium chain triglyceride ketogenic diet on vitamin
and mineral levels. Journal of human nutrition and
dietetics. 2012; 25(1): 16-26.


http://dx.doi.org/10.52547/shefa.9.1.200
http://shefayekhatam.ir/article-1-2065-fa.html
http://www.tcpdf.org

