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Abstract

Epilepsy is one of the most common neurological disorders, affecting about 70 million people
worldwide. Most patients with epilepsy have their condition controlled by medication, but about
30% respond poorly to antiepileptic drug (AED) therapy and have difficulty controlling their sei-
zures, known as drug-resistant epilepsy (DRE). The ketogenic diet (KD), a diet high in fat, mod-
erate in protein and very low in carbohydrates, is safe and effective as an alternative therapy to
DRE. Based on the rise of the flora-gut-brain axis doctrine in epilepsy and the important role of di-
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et in the regulation of gut flora, this review will summarize the research progress mainly in terms
of the relationship between gut flora and epilepsy, how KD modulates gut flora, and its antiepilep-
tic association mechanism.
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1. FER

TR 2 B W E RGIRIR L —, o MEHME TR T E R, FEUE RAE B 1R
ThEe KRR AR, RIRRAEER 10 JIAF 504 2 81.7 Bi[1]. BHFHEANCELER, FRE
R EFEEE AR 12%00 E, BURE ARRE, JCH R TR (2], AN FAEEE AL [ I D8] 1) 22
T B A A RO, st AL UK B R R Can B S AT B BUK B W AR AE ) LR IR B T, Itk
TR AT IEZ) 50%, 1 RAARIMGES 505 (AansMgs . IR S e 2 AE N HPas BT 1] & 3U0R 1R T R 36 254
MFARIETT, 8 S fd A —PU0H 259 (Antiepileptic Drug, AED)JF4AVATT - ME VA M (intractable ep-
ilepsy, IE)ANGE I8 P A BRI Flt A b1 52 HLI&E 240 25 A PUR0IN 2540 K 58 45, DR LG B R DA i 24 1 S
(drug-resistant epilepsy, DRE) [3]. MU, HABPURIRZ Y. BRI (ketogenic diet, KD)FIRK E i1 22 Il

NN T —EITIE R [4]. IR TE MRS RGN 2R T ORE, HTIRE X AR
T8 TR RE T DA S A RS B EELFEM, KD /£y DRE W ARUTVE, S50 I 1l 18 B R R 4 25 U0 AH
K, ABHHUER AE F B9 E DL i A A B 78 7 1 B 5]

2. SEEIRR(KD)HA

KD J&—F & mRli . 1& & & 0 R ARAREK A S R, X PR i el IR D7 5 H s R B
KA ZFITE 2:1 & 4:1 Z AR, Hd 70%~90%gE B AR B g . RELBRESIRN &4
BERW, LRSSV ERIERERAG X, BRI, RAEMMEINFITIRE[4]. 2RI
WAERI B, B 20 4D 20 SEACLASK, KD FFaa45AE it ] 11 ok F) X & Va7, RIS 8 — A B AT 1%,
H A B AR 2077 DRE B A 2 B 2277, W KD 5 K AEEHI K SeE A 5%, 29 30%(1) &
JUASFEIN RAE, 20 60% 1) 58 ) LIERIN R AL T 50%0L L[6], BIAEAEFSE 1EAR & 5 U Re s R K B [
E I LEFE e A AL e AN T AE 3]

H Al KD Jryk 3 B AFE 4 Ff, 28 i A4 il 7K £ (classic ketogenic diet, cKD) & N ™A%, & B Af
FHABEHih =5, A8 H vl =18 45 B 7K & (medium chain triglyceride ketogenic diet, MCTKD)A ¢KD
BT, TR R G 1 & (modified Atkins diet, MAD) MK MBS $07A 77 (low glycemic index treat-
ment, LGIT)FR$ED, FEZRIN 7 iKAEMME AR, REIX 4 B £ 2 KD J7ik i msr A
7], AEALLT- I A S BT TR 9T 2% 7] AR G IE 2 5 KD RIAE AL 51 AT 9,
A E ML o] BEELFEXT #R 2 IB T . M JO0E . M RE R AR . A AL R &7l AR R (4]
18]
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3. Wim. EERRSHEER
3.1. MRS HEEE

AR, NATTIZRE DA VR 38 iz A0 K o 2 T PR X ) A2 i AE R4 N S Ad FR T ke S AR, R -
W - Moidilr o Ji7p3E B R E EELEZ) 50 FREGTT, A HUAT B [T (Bacteroidetes) FHJEBE B [ ] (Firmicutes) i 90%
PLE, AR 10%00 928 1 [ 1(Proteobacteria) i ZE i [ ](Actinobacteria) F#1HE il 1 [ ](Verrucomicrobia) =%,
AT LA M AN [ A R AR 48 8 AAL 2347 (9]0 i8R RBk 25 1 Bt sl PAIE 5 3 W i 208 R0 114 2 11 5 00 1)
RAFEYIRE K .

VP2 BRI 70 3R P A8 B R T RE 2 50N TR 4%, I NI TE BRI AS A0 5 N S I TR R I R AR
BT EEIIR AR BIESE o B ST R IS 1 SR 2 SR 1 i A PT R e F I IE R 1, A K
JREIR R B o SRR, 22 i R R B 2 R B SO A IR B AR ARLING 00 114 32 ik B R A I TR A2 4
T 244K A 330 K B 42 52 R B S OK SR R R LI, SR R R 7 FH A5 %[ 101 De
Caro &5[11]& BLTE . I ¥ (pentylenetetrazole, PTZ) i & M Ji A AE H /N AR T o, BgiiE 58 fE 2 18 In st Bk 7% 30
TR 25V A R0, Dk il 20 WA — E TR e . ST AR, 299 U
(drug-sensitive epilepsy, DSE) R Al 245 M (DRE) K [ JE L U AE MR U H], DSE R FE 2R iz i 1 B
R 5 R R AH L, MCTKD %t DRE il DSE R JSHERY 0 F67p B RF R 12 BA AR AR, e n] A
Blyyak /3% PR Fh 2 A Y 2 [A) il B A I 22 e[ 12]

FENGPRAE T, i o 1 20 11 R A 25 25 R [R5 0800 %5 V) AH G . Braakman £5[ 13 ] BN 24 9
o BB FE DU IR IT IR R I TR AR, T AEAT b PR RIGIT IR R N, PUAR ORI KA AR
IR DRSS 2 FEHEMI BT AR 29697 VT B A 38 5 T R 7 38 B R CASE R ) R AR ZR o O 1 VPA
Ji7 0 TR B SO 2 (R B R, Arulsamy S5 [ 14]75 — W& T8N 5 708 B 1 R GBF 3R, S{@ R
HEZHAH L, 0 S5 1 T R A b s L BT R 2 () 1 1B CRnAOURF B8 T DRI B D) o0 A k2>, T 27 LB AT
Re A FI BN EEERE T IR PEEE T TR E 1)/ S £ . Ceccarani Z5[ 15870 KM, JLE
FERIR RAERT (1) a ZREVEA a3, & AR B A4 2 R IR 0D o2 i S T A P 53 R S )i
Z . Lee F[16]MHF 75 FIAM SR8, HMFJLEAMLL, DRE BJLHEREHER o 280
B [ 1(Bacteroidetes) = FE/b, MATIE R I 1 —LLhEAEYE (1) 5 J& 7T 128 DRE BV E AR E, R mEk
B (Enterococcus faecium)~ XU AT H (Bifidobacterium longum) FIR SR A& KT 16 (Eggerthella lenta) . 5 ilBH]
&, BT E AT i, SR LEAA, DRE BIUMEY o ZFEMRIME S, T 1K E
FEERFEW, BAKTFRERE. REE. SEFF R Bifidobacterium) KT & 2 35 EAT B (Blautia) B &
HhN[17]. DRE &5 Wil A AU SR A Z %, 45 DSE BE AR, BMRa EEErFEE
S G, M EEUR R AE DT T 4 B LR AR I DY Ui 8 3R I HE OB A TR R L R B
(Lactobacillus)I¥4 N AL, 25 WU v i 1) 17 38 B R 2EL R 5 D0 5 i Xy R AR 18], &Il IR 9
KT i B R RRAE I 1 4500 5 AR R S A5 BRI 7 P S5 VR ARBA[ 12] o 7E — TSV E 8 PR ) L 28 (1455 457
YRR A, 54T B 8 (Faecalibacterium) 7\ N AT VR B HEXT HE I FE 7R BEFR([19]. Ceccarani [ 1510F K
AWML TSR, ARSI PUBIRZAIRIT N 8 AR LA, BN SOWER R 15 M R
JIT 4 A TR A B AR DR AR, 491 G S AT 1R S8 AR R 3= BE RIS, Bl o2 2 IR TR (dkkermansia spp.) FIAS T 1R 1]
(Proteobacteria) == 3 il -

i PR, SR AL, W 8 I WA, 2RI o 2RV, AT
AR, JEEERR . AR T ERGIN[14] [15] [16], TI#8>-0FFMEEEE RIWANFE[17], 5 H BT £ 1)
W FHE G . BEAL, BTN MAXT AED BIEURE AR, DSE A DRE 3 1 738 B B (A A7 72 22
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5, Hv' DRE B3& b B ST - ALEETH . 24T B A vl Re OB E A Whn B sl va B .
3.2. KD M E X EE

R 2 PR S R R A ) R R, MA@ R R B R, W SR W R 0 & T LR A
T8 DA R IR D) BEAFAIE LA SR S5 K4 [20] o SRl 78 5% T80 A iz 18 TR A RO e, KD o] e 38 i 83 1K)
E R S5 ThRE, WRDRIESUEIRER, S0 7 AT 2 R[5

2018 4, Olson %5 (21 f 5 Ad FH PRI AE VA PR /) BB ALIE I 1 i 18 S AE 0 ERT KD VR I7 Pt B AR
FRIRTT . B AR, JEZ G ESUE R IRYT BV IE W ARSI, KA KD AR & AE 1) %
238N . SR, 4aE it #E A (Fecal microbiota transplantation, FMT )5z A A HE 2H /)N B 18 4k 48 B
HFEAN, HUBRAER T LU KD PRFR I/ B #2 20 IR B 1)/ B e Lum SFE[22] 5080 78R, 5
FEZ BB T AT AR YD AE FMT B REZHAH L, IR PR KD V897 J5 FrUScse i N 28 28 (5 AR 42 ol 10 1 8 A5 284
/NERS RTRAXT 6 Hz iR A AEF=AE P /7 X R BIGR KD AHC 18 B B 1 D) Be R AR AE 8 HE 2 4/ B R 43
RIEIL, FFERRET . B LEZEAE (infantile spasms, 1S) & — FPH IR 4 A5 & 000 ME s, TR TN
SUR IS MU sh WAL, I KD Al 2R, ffE G v IVEEER 18] (Streptococcus thermophilus) F1FL
FRFLEK R (Lactococcus lactis) WX, FF5 0038 kK & 45 RAHR[23], 1K KD ## A EH K EE, 1S KR
Vi T 2R A A P e B RO T B, R AR AR ()3 I 5 i VR BR TR 1) T B AR O [24] . I s BRI R AT
Fo BT KD WU 2 EEAFE 73 (1), 4 58 il B T R 1 22 57238 WT AR 15 e 1) 2 Je
P o 224 i B R DR B AR 20 T BRI A S T I BT FE e B SORE I, KD OGP ) DR 4 FH 2 DRl e T 2

FEIGRBE T, KD [FIFRE AT LIS U 9 738 B 2 5 2N I DR 47 Hh o DASIUBOmUIN & AF oy 258
IEEPERE R A 1 SZ 285 AE(GLUT1 DS)& — ML i, KD 2 izm e ik HAAERRIT k. N
THEFL KD X 718 A A0 520, Tagliabue [25]55 04252 KD #6971 GLUT1 DS EE /g 17— It
AUMETERETE, SHEEAMLL, 1697 5 B W7 R B I E J& (Desulfovibrio) W& Y4, X W HFREAT 2 4
WS RIS AEIRDLHBRALE 5. 2017 4F, Xie %263 56K M, KD 7T DL 25 2 M0 28 ) LR OF
HIPNERHE, SELAMLL, 09T R RN LT TR R D, TR 8 S, XS
HIE IR IR (Prevotella) A5 — & 34N, Dahlin £5[27] 3K B4 & XA B, BRI SUSAT 5 (B. longum)Fl
T R (B. breve) A HUEIIEN, A EA 1T =N, DRE BJLEA RGN KD 97 2. AEBIE,
Gong Z5[ 171878 AR MU N B IR IREE 2 KD Ul 1E FH W £, (EAR T BiR#FFE, Ht gl
[ DRE B4 KD 677 Ja RS B BV FE B2 T . Lindefeldt %£[28]8 715 Gong BN —8, HHLk
FHEL, DRE BFEZ KD W97 )G, SO B AR E BRI, 1 KA B (E. col) X E G, o 2
FEHE 0 A 3 U

Z R R AR T BT HRA,  WOAF B8 T I B8 b oA a2, JREBERR ) ) 7 A 22 [14] [16],
MTELE TR0 5 KD VYT J5, FL 30 b A ALt 20 ) i B o) B2 % A8 (1) a 3 . Zhang S5[29] R B L4k
FHLE, KD ¥877 J5 DRE &35 1738 e R O B 1T KSP R0, JERER 1 F 5 B35 K, thak, %
H (Clostridiales)- J& B BB Bl (Ruminococcaceae)~ ¥ # FH(Rikenellaceae) MR Bl (Lachnospiraceae)-
AR & (Alistipes)TEIRYT T A GRIT 6 N H MR KAEI LD T T 50%) &%, £ WK
T KD ¥897 1 J5 SR 85 il WA T S, KD iRy N 7 AT T, JCH R MESS
¥ B4 )& (Bacteroides fragile), A& T B JERER T TH=EE[30]. [HAFFEEMZ, Bertuccioli Z5[31]#iE | —
ZE N ASD Zotx, WhPEE NG VS5 B IBIEGEIR, R KD BIT MR T i) B AER, (Aibxt
KD i 52 AR 22, 7= A2 X Py 7 RURT e 5 He i T TR A v SR BE R 1] S JUORF B8 T RIS TR B 1T b A9 R AR LR AH
K, EMELERSHTRH FIEE A
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FERTRT KD TR0 5 W 88 i E WA i, o 2R, UFFBETT. BSOS . 5
TR A8 52 KRB L WL SR AR 22 KD 1697 5, IR0 H I AR, X 0T BE2 d1 TR A% R 2 (it X
RS TR B RPN — B A R . — SRR B B R A D T DU DA i A S M 1 T R Y
IBLERRENY), X ATREDY KD FEHUIR A6 YT h Q] A R P B3 1 48

4. BT KD ;&7 B BB E A < BeHLE
4.1. FERES REMKE

WHLR M B & RN T R EEAEH, M E WA S R VIO, MEREHEN S KD T
T W52 21 (1) S 28 S S 5 T A 1 DR SR I [5] [32]- Dahlin Z5[27) & L% KD 14 swE HL 5 & 1 k2>
HEIE 50% M LR AEFEE B, KD FHW5 IL-17A. IL-17C. TNF. GDNF £ % ¥ R /b . Mu £5[23]
TEXT KD 697 1S BB K B IR 7E R i i B S, thermophilus A1 L. lactis £ A% R # B, WBEEITRE R
BEXEMLG ], M 1S REVBIRNRERIREEE, JRRAMR RABEA T HPESERRE, 1L-17 2
i Th17 40 B4E 20 W 4B IR IR 7, Th17 5af% ) B 7E KD V377 DRE FRHCREAZ B AT 999E  Ang 25[32]
R, B KD SHELRE RN RIEREM RS BRI E /DR, J%IE Thl7 40 AR A H 2
R BkZ —1) -5 T BR 2 53 UL B W AL I A, P XU B 7E KD T3 N = B2 BRI o I 2
BET A ZIE A Th17 G Eed], JRETE E 0 OB EAMNE A ST B AT A v 52 %7 Thl7
Y A 5. Ni Z5[3]% B Th17/Treg K& )L 1B FFE, JFrTRESEL IE AR, KD JRITRER
Y IEIXFPIASP AT o X B g2 45 FAL[R] Dy KD 0] R it i 18 B B IR 45 2 5 S0 I Bt 28 4 P 3R (L300 JE
TS B EH R R HEAE R, AT REAE Ny KD ¥ 97 IV ZE AL VbR SV R AL 1R

4.2. BHEEH SERMSEERK S

KD ¥597 7] 5] GG o A S R A 1) 20, A s B IR A  FR AR DT R« Ry R A0 LAt AR I R T 2R 4,
HAP IR IABEIR . p-GABA 1E R 2% A P B ] 1 e 20 388 07 70 e e R PR S B E I [22] W iE s B = 2R
AR 42 T 45 % JIE 7 R (short-chain fatty acids, SCFAs) i 5 sl i A B A VF 2 2 4b, B I
KD 697 J5 DRE &L SCFAs HIZK-F38 0, H5WiE m@HA R AE O, BT R X e B, g
EIHAFE DL 2 SR o 0 B K T AL R 22 K KD BIPUERAE [ 17]. Ferraris 55331000 %2 21 1) 30 5 AH
Ko 1A H I KD J7 3 SO i B8 iR S I E AR AR, M2 PR AIK T SCFAs Bk, el & &
FRER . TIRRERAN TR #h, X WIREZ T KD J7 ik al R AR KA A P\ B R AR B3 A I 24 o o/ 3 301 o
Olson ZE[211HF 70K, KD S48 7 0 A5 AL /N 6RO i o= o e, BIE 26 2 (1 ] 0 2 B8 (A kkermansia
muciniphila) BT & (Parabacteroides) 3= FEIG N, (2t 1 £ B AEYI A AR, MBS T 405
y-REEAEYE, B> T ANE E S - AR BRI KT, R TS GABA/SRRMIELE, Tk
TR KA . KD W3/ S 5 2218 & i &K PHGDH 3R1A, HUjREMRAG G = 5 DRE A28,
EHA— M2, MIEFEE LR A RS 2 REEMMERH[34]. XL TN KD 2N B0 TR T —
ANHTI 533, SCFAs £ KD 077 Ja AL & 35 KA ML To € 18, KD 877 Bt/ 5 10 W 18 B R G e i
Tob SO A | P18 B 2 A SR T 2 BT i — DA

4.3. HEEHSEIHERA

Lum ZE[22]WF 7R, KA KD MRAE H R BN RS L, o 1 080T 1 38 R A B
ORI R T B IN S5 S e SR AL A A %, IXBHE 15 ATP A a2 WG H BRACU AN S AL R A AH DR 1) 3
o KD H < A A DURT I8 1 401 5 40 A R AN 70 AL AH 2R K TORCI {5 5 1% 3l %, i pe il i A AL s
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PERR A AR, S A B e AU IR D AR . B AT R A DGR @ 5 ATP ARl AR 1L
RGN RERAGT A X, ShZH R J71%, £ Wang Z5[30]5% T KD 177 SRR KB o b, A48 1E
R AR DR AR M AT RS KD 153~ ATP FURE RIS INA O, XP# Al fee KD KIFME Ry
ERIEZ . HATRT KD w3l R W 5 e s 42 45 bl R 3 (R 52 i o A6 2 Ot e 2>
ARRA T 5 2 LA mllm PRE TR — P B

5. ZRERE

LRI, ORI 2 BT TR B P T R AR B P RS oS S T Bk AR o 0 S8 1A M T R A
HHTAA W, AU 55 i BT I R 1738 B R FRAN ), 50 24590 s 7 A0 P A [+ P06 I 4 2 () T 7
RAAEFIREAAAE 22 57, BRATHEN Bk = 3L IR AT RS2 A AT VR 2% PR O A — B S5 R . KD A8 —FPiRyT
DRE (20715, CRKIIN T IRIR, JaiE gtxt+ KD Byui 2 2 ZM7e K, B A
AL TS ) 2 JE e, 2 HLAE IN IR REY e KD MIPURUR1EH . BLAh, KD S S AT BT, XUE
P R RKESERIEE R, BRATEEENIADT UM NZS T B AR S, FRiE T hE
BRI TR . JE, BRIERE A SERSh, B IIE. RS # D4l
#RA BT ORI A il < 180 (R X1 A2 e AR (I T8 75 A8 B R IRE A R L AN (7] B0 IS B B A Bk T
PR T T B A ) KD AR P AR LA, S 3R B E ia Tk #% .

SE

[1] Falco-Walter, J. (2020) Epilepsy—Definition, Classification, Pathophysiology, and Epidemiology. Seminars in Neu-
rology, 40, 617-623. https://doi.org/10.1055/s-0040-1718719

[2] Liu, W, Xu, Y., Lin, Y., et al. (2023) Burden of Epilepsy in China and Its Provinces, 1990 to 2019: Findings from the
Global Burden of Disease Study 2019. Chinese Medical Journal, 136, 305-312.
https://doi.org/10.1097/CM9.0000000000002526

[31 Ni, F.-F,, Li, C.-R,, Liao, J.-X., et al. (2016) The Effects of Ketogenic Diet on the Th17/Treg Cells Imbalance in Pa-
tients with Intractable Childhood Epilepsy. Seizure, 38, 17-22. https://doi.org/10.1016/j.seizure.2016.03.006

[4] Dahlin, M. and Prast-Nielsen, S. (2019) The Gut Microbiome and Epilepsy. EBioMedicine, 44, 741-746.
https://doi.org/10.1016/j.ebiom.2019.05.024
[5] Fan, Y., Wang, H., Liu, X., et al. (2019) Crosstalk between the Ketogenic Diet and Epilepsy: From the Perspective of
Gut Microbiota. Mediators of Inflammation, 2019, Article ID: 8373060. https://doi.org/10.1155/2019/8373060
[6] Kang, H.C., Kim, Y.J., Kim, D.W. and Kim, H.D. (2005) Efficacy and Safety of the Ketogenic Diet for Intractable
Childhood Epilepsy: Korean Multicentric Experience. Epilepsia, 46, 272-279.
https://doi.org/10.1111/5.0013-9580.2005.48504.x
[71 Wells, J., Swaminathan, A., Paseka, J. and Hanson, C. (2020) Efficacy and Safety of a Ketogenic Diet in Children and
Adolescents with Refractory Epilepsy—A Review. Nutrients, 12, Article 1809. https://doi.org/10.3390/nul12061809
[8] Koh, S., Dupuis, N. and Auvin, S. (2020) Ketogenic Diet and Neuro Inflammation. Epilepsy Research, 167, Article
106454. https://doi.org/10.1016/j.eplepsyres.2020.106454
[9] Donaldson, G.P., Lee, S.M. and Mazmanian, S.K. (2016) Gut Biogeography of the Bacterial Microbiota. Nature Re-
views Microbiology, 14, 20-32. https://doi.org/10.1038/nrmicro3552
[10] Medel-Matus, J.-S., Shin, D., Dorfman, E., et al. (2018) Facilitation of Kindling Epileptogenesis by Chronic Stress
May Be Mediated by Intestinal Microbiome. Epilepsia Open, 3, 290-294. https://doi.org/10.1002/epi4.12114
[11] De Caro, C., Leo, A., Nesci, V., et al. (2019) Intestinal Inflammation Increases Convulsant Activity and Reduces An-
tiepileptic Drug Efficacy in a Mouse Model of Epilepsy. Scientific Reports, 9, Article No. 13983.
https://doi.org/10.1038/s41598-019-50542-0
[12] Garcia-Belenguer, S., Grasa, L., Palacio, J., ef al. (2023) Effect of a Ketogenic Medium Chain Triglyceride-Enriched
Diet on the Fecal Microbiota in Canine Idiopathic Epilepsy: A Pilot Study. Veterinary Sciences, 10, Article 245.
https://doi.org/10.3390/vetscil 0040245

[13] Braakman, HM.H. and Van Ingen, J. (2018) Can Epilepsy Be Treated by Antibiotics? Journal of Neurology, 265,
1934-1936. https://doi.org/10.1007/s00415-018-8943-3

DOI: 10.12677/acm.2024.143815 1102 I IR = =23t e


https://doi.org/10.12677/acm.2024.143815
https://doi.org/10.1055/s-0040-1718719
https://doi.org/10.1097/CM9.0000000000002526
https://doi.org/10.1016/j.seizure.2016.03.006
https://doi.org/10.1016/j.ebiom.2019.05.024
https://doi.org/10.1155/2019/8373060
https://doi.org/10.1111/j.0013-9580.2005.48504.x
https://doi.org/10.3390/nu12061809
https://doi.org/10.1016/j.eplepsyres.2020.106454
https://doi.org/10.1038/nrmicro3552
https://doi.org/10.1002/epi4.12114
https://doi.org/10.1038/s41598-019-50542-0
https://doi.org/10.3390/vetsci10040245
https://doi.org/10.1007/s00415-018-8943-3

bt

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Arulsamy, A., Tan, Q.Y., Balasubramaniam, V., et al. (2020) Gut Microbiota and Epilepsy: A Systematic Review on
Their Relationship and Possible Therapeutics. ACS Chemical Neuroscience, 11, 3488-3498.
https://doi.org/10.102 1/acschemneuro.0c0043 1

Ceccarani, C., Vigano, 1., Ottaviano, E., et al. (2021) Is Gut Microbiota a Key Player in Epilepsy Onset? A Longitu-
dinal Study in Drug-Naive Children. Frontiers in Cellular and Infection Microbiology, 11, Article 749509.
https://doi.org/10.3389/fcimb.2021.749509

Lee, K., Kim, N., Shim, J.O. and Kim, G.-H. (2020) Gut Bacterial Dysbiosis in Children with Intractable Epilepsy.
Journal of Clinical Medicine, 10, Article 5. https://doi.org/10.3390/jcm10010005

Gong, X., Cai, Q., Liu, X., et al. (2021) Gut Flora and Metabolism Are Altered in Epilepsy and Partially Restored Af-
ter Ketogenic Diets. Microbial Pathogenesis, 155, Article 104899. https://doi.org/10.1016/j.micpath.2021.104899

Peng, A., Qiu, X., Lai, W, et al. (2018) Altered Composition of the Gut Microbiome in Patients with Drug-Resistant
Epilepsy. Epilepsy Research, 147,102-107. https://doi.org/10.1016/j.eplepsyres.2018.09.013

Lee, H., Lee, S., Lee, D.-H. and Kim, D.W. (2021) A Comparison of the Gut Microbiota among Adult Patients with
Drug-Responsive and Drug-Resistant Epilepsy: An Exploratory Study. Epilepsy Research, 172, Article 106601.
https://doi.org/10.1016/j.eplepsyres.2021.106601

Leone, V., Gibbons, S.M., Martinez, K., et al. (2015) Effects of Diurnal Variation of Gut Microbes and High-Fat Feed-
ing on Host Circadian Clock Function and Metabolism. Cell Host & Microbe, 17, 681-689.
https://doi.org/10.1016/j.chom.2015.03.006

Olson, C.A., Vuong, H.E., Yano, J.M., ef al. (2018) The Gut Microbiota Mediates the Anti-Seizure Effects of the Ke-
togenic Diet. Cell, 173, 1728-1741. https://doi.org/10.1016/j.cell.2018.04.027

Lum, G.R., Ha, S.M., Olson, C.A., et al. (2023) Ketogenic Diet Therapy for Pediatric Epilepsy Is Associated with Al-
terations in the Human Gut Microbiome that Confer Seizure Resistance in Mice. Cell Reports, 42, Article 113521.
https://doi.org/10.1016/j.celrep.2023.113521

Mu, C., Nikpoor, N., Tompkins, T.A., et al. (2022) Targeted Gut Microbiota Manipulation Attenuates Seizures in a
Model of Infantile Spasms Syndrome. JCI Insight, 7, e158521. https://doi.org/10.1172/jci.insight. 158521

Shearer, J., Scantlebury, M.H., Rho, J.M., et al. (2023) Intermittent vs Continuous Ketogenic Diet: Impact on Seizures,
Gut Microbiota, and Mitochondrial Metabolism. Epilepsia, 64, €177-¢183. https://doi.org/10.1111/epi.17688

Tagliabue, A., Ferraris, C., Uggeri, F., et al. (2017) Short-Term Impact of a Classical Ketogenic Diet on Gut Microbi-
ota in GLUT1 Deficiency Syndrome: A 3-Month Prospective Observational Study. Clinical Nutrition ESPEN, 17, 33-37.
https://doi.org/10.1016/j.clnesp.2016.11.003

Xie, G., Zhou, Q., Qiu, C.-Z., et al. (2017) Ketogenic Diet Poses A Significant Effect on Imbalanced Gut Microbiota in
Infants with Refractory Epilepsy. World Journal of Gastroenterology, 23, 6164-6171.
https://doi.org/10.3748/wjg.v23.i33.6164

Dahlin, M., Singleton, S.S., David, J.A., ef al. (2022) Higher Levels of Bifidobacteria and Tumor Necrosis Factor in
Children with Drug-Resistant Epilepsy Are Associated with Anti-Seizure Response to the Ketogenic Diet. EBioMedi-
cine, 80, Article 104061. https://doi.org/10.1016/j.ebiom.2022.104061

Lindefeldt, M., Eng, A., Darban, H., et al. (2019) The Ketogenic Diet Influences Taxonomic and Functional Composi-
tion of the Gut Microbiota in Children with Severe Epilepsy. NP.J Biofilms and Microbiomes, 5, Article No. 5.
https://doi.org/10.1038/s41522-018-0073-2

Zhang, Y., Zhou, S., Zhou, Y., et al. (2018) Altered Gut Microbiome Composition in Children with Refractory Epi-
lepsy after Ketogenic Diet. Epilepsy Research, 145, 163-168. https://doi.org/10.1016/j.eplepsyres.2018.06.015

Wang, J., Huang, L., Li, H., ef al. (2023) Effects of Ketogenic Diet on the Classification and Functional Composition
of Intestinal Flora in Children with Mitochondrial Epilepsy. Frontiers in Neurology, 14, Article 1237255.
https://doi.org/10.3389/theur.2023.1237255

Bertuccioli, A., Cardinali, M., Di Pierro, F., et al. (2022) Ketogenic and Low FODMAP Diet in Therapeutic Manage-
ment of a Young Autistic Patient with Epilepsy and Dysmetabolism Poorly Responsive to Therapies: Clinical Re-
sponse and Effects of Intestinal Microbiota. International Journal of Molecular Sciences, 23, Article 8829.
https://doi.org/10.3390/ijms23158829

Ang, Q.Y., Alexander, M., Newman, J.C., et al. (2020) Ketogenic Diets Alter the Gut Microbiome Resulting in De-
creased Intestinal Th17 Cells. Cell, 181, 1263-1275. https://doi.org/10.1016/j.cell.2020.04.027

Ferraris, C., Meroni, E., Casiraghi, M.C., ef al. (2021) One Month of Classic Therapeutic Ketogenic Diet Decreases
Short Chain Fatty Acids Production in Epileptic Patients. Frontiers in Nutrition, 8, Article 613100.
https://doi.org/10.3389/thut.2021.613100

Sourbron, J., Thevissen, K. and Lagae, L. (2021) The Ketogenic Diet Revisited: Beyond Ketones. Frontiers in Neu-
rology, 12, Article 720073. https://doi.org/10.3389/fneur.2021.720073

DOI: 10.12677/acm.2024.143815 1103 I IR = =23t e


https://doi.org/10.12677/acm.2024.143815
https://doi.org/10.1021/acschemneuro.0c00431
https://doi.org/10.3389/fcimb.2021.749509
https://doi.org/10.3390/jcm10010005
https://doi.org/10.1016/j.micpath.2021.104899
https://doi.org/10.1016/j.eplepsyres.2018.09.013
https://doi.org/10.1016/j.eplepsyres.2021.106601
https://doi.org/10.1016/j.chom.2015.03.006
https://doi.org/10.1016/j.cell.2018.04.027
https://doi.org/10.1016/j.celrep.2023.113521
https://doi.org/10.1172/jci.insight.158521
https://doi.org/10.1111/epi.17688
https://doi.org/10.1016/j.clnesp.2016.11.003
https://doi.org/10.3748/wjg.v23.i33.6164
https://doi.org/10.1016/j.ebiom.2022.104061
https://doi.org/10.1038/s41522-018-0073-2
https://doi.org/10.1016/j.eplepsyres.2018.06.015
https://doi.org/10.3389/fneur.2023.1237255
https://doi.org/10.3390/ijms23158829
https://doi.org/10.1016/j.cell.2020.04.027
https://doi.org/10.3389/fnut.2021.613100
https://doi.org/10.3389/fneur.2021.720073

	生酮饮食介导肠道菌群在癫痫中的研究进展
	摘  要
	关键词
	Advances in Ketogenic Diet-Mediated Gut Flora in Epilepsy
	Abstract
	Keywords
	1. 癫痫概述
	2. 生酮饮食(KD)概述
	3. 癫痫、生酮饮食与肠道菌群
	3.1. 癫痫与肠道菌群
	3.2. KD调控癫痫相关肠道菌群

	4. 基于KD治疗癫痫的肠道菌群关联机制
	4.1. 肠道菌群与免疫和炎症
	4.2. 肠道菌群与脂质和氨基酸代谢
	4.3. 肠道菌群与海马转录组

	5. 结语与展望
	参考文献

