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. Marijuana sismndwnunanniealu dnlgluanumnevssigandudisvsosanin taedunniw
manilnTziiuiisudadnimiensssdnndniniannwidu fe TRAZAE unwduesn) wadn
ABNLAZILAAYDIN QYN A1 Marijuana Sadudurudavesfwriawasinuieninuiesiysidnaiedn wu
1 v
MJ, Mary Jane(,) Mary, Mary Warner %38 Mary and Johnny Dudu
Ganja dsnAwinianawduanganaznwnduiaeilanandisdu deldnanodumdniluniedingy
Wlanssdumnnedn1elan1sunATeIeeinTITRsIng Y
4 L% =

Hemp dAunanetiafuies (Cannabis sativa) wivegassfsinazdauvunesiulufieiyyn (Cannabis
indica) e

(1) Juana Wudslumwaufinssiu Jane Tun1w18ange Mari Juana Fanaasdu Mary Jane lunwndsnguld
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LONDON, SATURDAY, FEBRUARY 4, 1843,  [g,,, FHER RENCE.

ON THE PREPARATIONS
OF THE
INDIAN HEMP, OR GUNJAH,"
(Cannabis Indica)
P R R I
vulsive Dissases.

By W. B. 0'Suavonvessy, M.D., Bengal Army,

s
Late Professor of and Materia Medica in the
Nedicas Colicge of Oilcurta.

(Concluded from p. M47.]

EBzperiments by the Author— Inferences ot to the Action
dl?c Drugon Jahnhlnd;.ﬂl.

Buch was the of preliminary infc

twenty minutes was ridiculously drunk ; in four hours
his symptoms passed away, also without harm.

Expts. 3, 4, and 5.—Three kids had ten grains each
of the alcoholic extract of gunjak. In one no effect
was produced; in the second there was much heavi-
ness, and nmeiubul.ityw move ; mlhnlhi:da
marked al of was '
but no further effect.

Ezpt. 6.—Twenty grains were given, dissolved in a
little spirit, to a dog of very small size. In a quarter
of an hour he was intoxicated ; in half an hour he had
great difficulty of movement; in an hour he had lost
all power over the hinder extremities, which were
rather stiff but fAexible; sensibility did not seem to

before me, by which I was gnid.odi.n my

be i _'*mauu"‘ was nataral, He

attempts to gain more .ecmtn kmledge of the
action, powers, and possibl PP of
this extraordinary agen!

‘There was Mumt to show that hemp possesses,
in small doses, an linary power of stimul

knowledged calls by an pt to rise up.
In four hours he was quite well.

In none of these or several other experiments
was there the least indication of pain, or any degreo
of convulsive movement observed,

It seems needless to dwell on the details of each

the digestive organs, excir.m; the lptem,
of acting also on the

P i suffice it to say that they led to one
kable result—that while carnivorous animals

Larger
doses, again, were shown by the historicsl statements
1o induce insensibility or to act as a powerful seda- | tan
tive. The influence of the drug in allaying pain was
equally manifest in all the memoirs referred to. As
to the evil sequele so unanimously dwelt on by all
writers, these did not appear to me so numerous, so im-
mediate, or»wuhle umwyvhehm;bo
clearly traced to indul in other p

an.dﬂlh dop.cau.nine tulmel.c:mmdld,uu-
i d the i

o(thl drug, thlplmmlwronl,mehul!whw.
deer, monkey, goat, sheop, and cow, experienced but
trivial effects from any dose wo administered.
Encouraged by these results, no hesitation could be
feltas to the per{eci safety of giving the resin of hemp

stimulants or narcotics— rl.:, aleohol, qnun or
tobacco.

The dose in which the hemp preparations might be
administered, constituted, of course, one of the first
objects of inquiry. Ibn Beitar had mentioned a direm,
or forty-eight grains of ehurrus ; but this dose scemed to
me 80 that I d d it dient to p
with much smaller quantities. How fortunate wis
this caution, the sequel will mﬁﬂuﬂy Mte

An ive series of experi ls was
in the first place undertaken, nuwn;whlchm fol-
lowing may be cited :—

Expt. 1.—Ten grains of Nipalese churrus, dissolved
in spirit were given to a middling sized dog. In half
an hour he became stupid and sleepy, dozing at inter-
vals, starting up, wagging his tail as if extremely con-
tented, he ate some food greedily, on being called to
he sumwd to llll‘l l'm uul his face assumed a look
of utter and k These

an ive trial in the cases in which its apparent
powers promised the greatest degree of utility.
Cases of Rheumatism treated by Hemp, Catalepsy
v produced by an:;mnh. »
The first cases selected were two of acule rheu-
matism and one of that disease in the chronic form,
the patients in the Clinical Hospital

occurring among
d | of the Medical College. In the two former but little

relief had been derived from a fair trial of antiphlo-
gistic measures, and of Dover's powder with antimo-
nials ; in the last case, sarsaparilla at first, and sub-
sequently the Hemidesmus Indicus with warm baths
had been tried without advantage.

On the 6th November, 1838, one grain of the resin
of hemp was administered in solution, at two, p.m,,
to each of these three patients,

At four, p.m., it was reported that one was becom-
ing very talkative, was singing songs, calling loudly
for an extra supply of food, and declaring himself in
perfect health, The other (wo patients remained

lasted about two hours, and then

away; insix hours he was perfectly ‘well and lively.
Expt. 2—0ne drachm of mafoon was given toa

small sized dog; he ate it with great delight, and in
* Published in the Transactions of the Medical Society at

Caleutta for 1839, and now revised by the Author for the
Provincial Medical Journal.

Opifepoy, Digest 2020

At six, p.m,, I received a report (o the same effect,
but stating that the first patient was now falling asleep.
At eight, p.m., I was alarmed by an emergent note
rwm Nobinchunder Mitter, the clinical clerk on duty,
my i at the hospital, as

the pamnt‘s symptoms were very peculiar and formi-
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A 6: On the Preparation of
the Indian Hemp, or Gunjah,
by W.B. O’Shaughnessy (1843)
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uamrmﬁ'jué’aﬁﬂ’ﬁﬁﬂmwudwmmwmﬂwmamaﬁuqﬂisu (genes polymorphism) 819dINARDAIIULANAIY
TumsmevaussieansadadaulugUisusazsiese Tnedudiinsdnuiuogisunsvans loun SuiliAvades
fun1svuds (Transport) Ao ABCBI Sufiiiiaunszuiunis bioactivation fle COMT BuiliAsafudasu
(Receptor) fia CNRI CNR2 waz OPMRI wavBufiientaaiuniswumueddu (Metabolism) fio Sureulasl
lalalasuft 450 (Cytochrome P450 genes) Fwhuthfiiedesiunmswmueaduvesansusenay cannabinoids
(THC waz CBD) Tufay FinsdsuulamesBufinandmanessiuvasaisusenay cannabinoids (THC wae
CBD) lunseuaiion Suariilugoinshifivuszasd wavanUszavdamlunsinuidtas uenaniidenaani
9939815U5¥N8Y cannabinoids (THC way CBD) §a.du enzyme inducer wag enzyme inhibitor sataulysl
lelalasuit 450 Feaziinadosziuendun Tunssuaden fufunisnnainsgidnuusiugnssuvesitaslng

wingdueulsdlalalasuil 450 ANadesiunIsiunUeaTuasusenau cannabinoids (THC wag CBD) Turityn

naunazsnwdisudarsedadaudAyenede onfiwu Bu CYP2C9 MAnnsnaneiugluguuuu poor
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metabolizer (PM) Usznaudie 8u CYP2C9*2 fimuuu exon 3 (C430T; Argl44Cys) uay 8u CYP2C9*3 finy
Ul exon 7 ( A1075C; lle359Leu) Fadwmarilinsunuedfuanas luduvanndsmamansnuii ansusznay
cannabinoids Al THC fleenguisednuszan dun1stan aneniseduldeniou uay CBD Alsifigniiania
uAENNsaR g NEIAALTeY THC waznseduliiAnenisnduldenieuld dsansuseneu cannabinoids
(THC waz CBD) Iuﬁzy%WaWMWiﬂaaﬂqwésiﬂu cannabinoid receptor 2 %1 A G-protein coupled receptor
Ao CB1 receptor anunsanuldfiauetuazsninieg erdestunisiadula aush esual mnuinwaznis

Y v

= a ) a | ~ Y] .
Lﬂa@u%ﬂ'ﬁ ey CB2 receptor LﬂUjﬂUigUUQﬂiﬂﬂJﬂu JruuUszamalulane HLASHNARTUANNTINEGN CytOklﬂe

[y

Tusyuugiauiu Fansiudsundasdu CVRI vulaslulaudn 6q14-15 du dauduiusiu CB1 receptor 7

wuluaues uavsyuuyszamdiunans uazn1siudeunasvesgu CNR2 vulasluloudi 1p36.11 MAgiteaniy

Y

CB2 receptor vdnaNTzNUADTEUUNIANAU UATAIUANNITNGS cytokine TaBAIIRALNNTNITUGNTTHYDS
81 CNRI uay CNR2 dwanon153uAvaIsusenau cannabinoids (THC way CBD) Tudyy wazdnans
Usgansanlumsinwiiasusiazsne ainnsdnnigiudeyaruiveswesuiifsidesiunssuiunsndy
Warans LazndvaauransvedaIsusenou cannabinoids Tunguusennsing wudndinnuuansineenedl

Y [ a a1

dodrAgneadfilolUIouisudulseensWevIAdu o1y weusiu glsy wiluls eiWonziusen waz

)

auisiu Fahluduuamianisshwsmedyymanisunmdimhgumandsiugaansunussendldodamungay

oftrenlveanse ieanomsluiisUssasduagliiinusednsamlunissnuw

unun

1Y

21 (Cannabis sativa L.) ffﬂaglflmaﬁ (family) Cannabaceae Way @na(genus) Cannabis

aeiugynules Wy Cannabis sativa, Cannabis indica 4ay Cannabis rudealis 1wy dwsuaneiugiinu

]

Taunlusswawmealng Ao a1efug Cannabis sativa Fsanansaasyivlalanlugiivssimanionauuuiou

e

[ [

wlagdu AgwgnimdusnanfinUszinnesnguadeinlszam dyliaisdnyasianizie a1susenau

[SJ%

Yy o 4

cannabinoids udunguuesansuszneufiauisaeengnsndieiuaisdedsyamluanes wuldvisludiuves
13 Ais Aulu wazdenan anmsfinwmuisiuiyuiansedinilussduszneveguinnii 750 vlia uazunni
104 ¥iaduansuseneu cannabinoids Feilesruseneunanide D9 Tetrahydrocannabinol (THC) wavansuiln
Suiuﬂa:mﬁmﬁu 1914 cannabinol (CBN), cannabidiol (CBD), cannabichromene (CBC), cannabigerol (CBG)
I 4 ] vy o (% [ PP [ (% & = = a o CY = L4
Jwdu lutagulatinsihansainandyyunldieduensnvlsaliosniniinisfinyide atvayuissslov

AN IUINTU
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L%

Tudssinalnedguignineglunguenandalilnwdssian 5 munseswdnafenanialilng
w.. 2522 mndlinseuasesnnnitduilansu Geiilinseuaseniiosiviing winwds 1l viedsean avld
Sulnwdian 2 9 15 Y wazUSuRaLs 200,000 A 1,500,000 UM Seas Uy deluiud 18 NUANTUS WA,
2562 I@fin1susemanseswsaaRonandaliinuvatuf 7 (ezsdydd enandaliiny QUi o) we.
&l TIWAIYLUNY LaL 134 meuil 19 n Juil 18 nuAuS 2562, Available from: http://www.ratcha
kitcha.soc.go.th /DATA/PDF/2562/A/019/T_0001.PDF) auswilvianunsataldlunsddnduiieovsslemives
M9379715 MsuE Msnwgag vidensAnwideuaziamnnsinuisemsmsunmdle o esanans
Us¥neu Cannabinoids fieglufymanansalilumssnunlsals wu ans DI Tetrahydrocannabinol (THC) way

@15 Cannabidiol (CBD)

15 THC WuansdrrgyluiguesngvssednuazUszam (Psychoactive substance) vilvitin

} 4

a Y =2 £ a V= 1 I v = o v L4 ' Y ¥ £
21N1ILAAULAAN HULUN FENAD EﬁﬂNEJ‘L!ﬂﬁ’]EI Wunu "\NQﬂH’]M’ﬂ‘UWNﬂ’ﬁLLWWH LYY IGULIJU‘EJ’]LLﬂ‘U’N] g1mnu

[

9138u e1aANISNIEY warerdueend@indu Tas THC aveangmilasnisduiiu cannabinoid receptors @y
0¢ 2 ngumdnie CB1 way CB2 Tag CB1 aznuunnil szuvUszamannans (Central nerve system) lngianng
Tudau basal ganglia, hippocampus, cerebellum wag cortex Faazviounalnnisin psychotropic effect U84
THC Faduesiusznaundnluasadaiyw wasdmuldilussuuUszamaiutans (Peripheral nerve system)
Tuwauedl CB2 receptors sznufliilofosvuuniduiuvessnane (Immune system) seudsiinase Auosn

Y 9

91913 N15808IMNT 815U ANNIAN AINTT NMTSEUT UasngFAnTTY

@15 CBD Lﬂumiﬁﬂﬁ’igﬁluﬁ’mmﬁﬂ%ﬁwﬁﬁﬂﬂaaﬂqwéﬁia%mLLasUizmw (Non-psychoactive
substance) iiasaniianuanusalunisduiu CB1 uag CB2 receptors wuulnensaldifisndntios urfidnuoe
\Ju negative allosteric modulator fu CB1 receptor tdawatun1sviauiiu receptors 3us ilvauisaan
91N15U70 9INTONLEU hazanAuidala IuwNmiLLW‘V]&T?NQﬂﬁmﬂ%ﬁamﬁzi’ummﬁ&mﬁ’wa aneINg
pduldondou wazanomssniauvesuald nsdununalnniseengmdvesans THC wag CBD Tafisnisdumy
endocannabinoids d4u endogenous agonists U84 cannabinoids receptors U N-arachidonoyl-ethano-
lamine (anandamide) wag 2-arachidonoylglycerol usu ﬁﬂﬁﬁﬂméfﬁwmLﬁmmmiuazﬁmmﬁﬂaLﬁm

flunalnniseengnsuasNIstinNaTIBAEN AN TARAN Y NINBUY
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INdgoaumadaasiazindswamaasvyoavaisus=nau Cannabinoids

1. Indyoaurnaasuavaisus=nau Cannabinoids (Pharmacokinetics of Cannabinoids)

@135Usenau Cannabinoids Lunguaesansussnauiianunsaeengrisadieiuasdeuszamiu

auad layausneangnskiu Cannabinoid receptor van 2 viia As Cannabinoid receptor type 1 (CB1) &4

Y o

wuluanasuaysyuuyszam ludiuves Cannabinoid receptor type 2 (CB2) duluginulussuugiiAuiu @, 3)
PINMSANINUTIES THC Awaengvislaen1sduiu CB1 uagdufiu CB2 Suazdwmasionmutin Auesnne1mns
o15wal A g1 MaBeud wasngdngsy Tuvazdians CBD fnvwanunsalunsduiu CB1 uas CB2 létfounin
uianansatIvannsinenslifislszasdressuuuszamiiinainans THC I @, 5 wenainilans THC an
wenuedanlneteulesl cytochrome P450 (CYP) viliilauauelasiidu 11-hydroxyl-A-9 tetrahydrocanna-
binol (11-OH-THC) WagnaINNTEUIUNITIAIUBLaYATT THC 92QnTueann1eglInTesesay 65-80 way
Haanz¥esar 20-35 MU (67 Faans CBD azgniumuelasiiumisiumilouduans THC usfinnsgads

ndsnanetieaninans THC Anw s, 9)

11 Indeoaumansuavans D9 Tetrahydrocannabinol (THC)

n139A%4 (Absorption) 1iloas D9 Tetrahydrocannabinol (THC) §519MEkTLMSNNTgARM

= o

(Inhalation) 1149Un (Oral) M119m1 (Ophthalmic) Man1suin (Rectal) agiinsgadiuiiuananeiy lagwuin
MINsaRRNIziinsgaduiesas 2-56 eninsgaduiesay 4-12 Nannarinisgaduiesay 6-40 Lagn1

nsnidndnisgeaduiesay 52-61 lngaziulddmimanminazinisgaduuinfian n1sunsnszane

o

(Distribution) 1ile&15 THC gnaaduingi1anig axiin1suninszangludsaues du wila Jon uaziilaideluiu

Y

waziinsazanans THC luloidolufudnsng mswmuedta (Metabolism) a3 THC azgniusnuedduiisy
Imgldioulesl CYP2C9 CYP2C19 way CYP3A4 lawduans 11-Hydroxy-A-9-Tetrahydrocannabinol uagans

11-Nor-9-Carboxy-A-9-Tetrahydrocannabinol Faeglugufianansaminoenainsranelédde S Half life

o

(t1/2) Uszanad 4 Talue n1sn1amean (Elimination) @15 THC aganinaneann1eladnizgsasas 20-35 Lagnig

Y

9aseiavar 65-80 ldhiamdnanseenuiundt 5 dUani (o, 11)

@uﬁeﬂw:} @W 2020 | Special Issue: Cannabis




1.2 Indsoauransuabas Cannabidiol (CBD)

N139ATXa15 CBD Wawdsuneriunienisgany Sevas 31 uagn1elin segas 6 F99zL9iU

Y Y

lAdnnsnamsanay aiin1sgadulauinian lnen1sunsnszany leans CBD gnandudngsanieuaiaedl

Y

1

nsunsnszangluiagianie wazans CBD Siluavauluflawdeluiu (Adipose tissue) seantulunszuIuns
WRTUBATY (Metabolism) wu31ans CBD %Qmumuaﬁ%mﬁ fulaeldioules CYP2C19 , CYP3A4 , CYP2C9,
cyp206 londu 17-hydroxycannabidiol, 2”-hydroxycannabidiol, 3”-hydroxycannabidiol, 4”-hydroxy-
cannabidiol, 5”-hydroxycannabidiol, 6” hydroxycannabidiol, 7”-hydroxycannabidiol &z8”-hydroxy-
cannabidiol ZseglugUilamnsaiidneanaingrameleiine fle1 Half life (t1/2) Uszana 1.44 Falus uas
N3EUIUNIIMIRaN (Elimination)vasa1s CBD W1unelaaniz wagn19ga3nse lagldhaiminansdenas

UsEann 24-36 21819 (10,12)

Binding
© Receptor

11-OH-THC
(Active)

Binding
Receptor

A 1 LndvaauAIansvesasusznau Cannabinoids (Pharmacokinetics of Cannabinoids)
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13 AoWEuWuSs=KIwdumvindsoaumaasiinuodoviuaisus=nau Cannabinoids

nsnevauesverUlsuiaredanuuand1eiu lun1sinwiaieaisusenau cannabinoids
(THC wag CBD) Turiayyn ?iﬂmmwmﬂﬁmawwqﬁuqﬂiﬁwuaaguﬁLﬁaﬁaaﬁumimmuaﬁﬁm (Metabolism) 11y
duoulwllelnlasuil 450 (Cytochrome P450 genes) lawA 8u CYP2CY, CYP2C19 way CYP3A4 9891n1s
WAUDATNANS THC way 81 (major) CYP2C19 way CYP3A4 wagdu (minor) CYPIAL, CYPIA2, CYP2CY uag
CYP2D6 987 5iainuedduans CBD (2-14) FenisiUdsuwlasmesBusinanasiinasessiuvesasusenay
cannabinoids (THC wag CBD) lunszuaidon suaziilugeinishifisszasd ey anudulafinanas n1s
vediuARaUnR e1sualulsUTiu MemuTetaNesRaUnd vaenausndues wasiunnudsivildin
AURAUNANIAN sy wazanUszansninlunissnuwdUae laeBu CYP2CY (Chr. 10923.33) Usznaumie
9 exon finenswadueulesd CYP2C9 Aiendostuniswauedduans THC Tufyw tneweuleyd CYP2CY 92
WAUBATUENS THC WWuans 11-hydroxy-A9 THC (OH-THC) G?;QL‘ﬁuﬁ’]iﬁﬁﬂ’ﬁﬁ]@ﬂq%éﬂ’mLﬂﬁqﬁﬁwm IGEOH
anunsawdeuduans 11-nor-9-carboxy-A9 THC (COOH-THC) e?fw‘f]uaﬁﬁlaiﬁﬂﬁaaﬂqm‘éwmé’ﬁﬁmm Tu
vugdians CBD My active form werunszuiunisiunveddudiseuledlalalasud 450 Fenanedu

inactive form 1ud1susaly (1, 13)

PInMsAnwLUSUTiBUAuResBU CYP2C9*2 (c.430C>T) (rs 1799853) fifinswdsuutas
WUU Missense Variant yinn1si@sunlassinveansnailuain Arg (Arginine) > Cys (Cysteine) #uin
Uszwnslne dudszansglsy uazendnifianuuandegisiifoddnmeada uazillowIouifisuauives
B CYP2C9%3 c.1075A>C (rs 1057910) Aifin1silasuudasiuuu Missense Variant viliAaniswasundassiio
vpansAeriluain Ile (soleucine) > Leu (Leucine) nuinusgrnsing Auuszansiolelainuunnaieeeng

Y

fiffdndny dsmns1ed 1 nnsAnlunguenaasinsynigesiuifauamadiuam 43 s1g wuinBu CYP2Co*3
finasion13noUaLeILDIaNs THC a81alsAnuAUMAINTaIENIIRUGNITUVEIEY CYP2CI*2 wag CYP2C9*3
ANanNITUIUNTIIAIUBATUUDIENS THC wazdns 11-Hydroxy-A-9-Tetrahydrocannabinol anas (1) Favi
Tnuanuduturesans THC gilunanaudleniouiisudunauilildfinsasuuamesfudsndn wazens
wdsnaronnslifivlsyasdainans THC ludthe uenainifuans THC wazans CBD 1y enzyme inducer
way enzyme inhibitor fianusaiUasunUassesuendun ey warfarin clobazam g1ngu fluoroquinolones

wazengu dihydropyridines vilislsefuegetiy uazenadmanioninsliisUseasdainedanaila
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U ABCBI (7q21.12) Usvnaudie 32 exon daluduiinenswailiu ABCB1 w3 P-glycoprotein
(P-gp) vui#ivdu Transporter é”m%‘uﬂ'1iéuuaiamsl,ﬁaﬂ%’uamaéuaqa'ﬁma‘l,ui'wmEJ (Effuse) 1 @15 THC
Larans CBD panuaniwad 4sldins@nuiiannumainualsniewusnssuvesdu ABCBI Adunisady
11045642 (3435 T>C) lusmeasiadeudAniyudinau 40 18 uazngumuaugidauaind 40 518 wuiy
finnuuansisegsilifoddameada (p = 0.002) WelSsuifisuseninsnguinda uazngunugy (s
YanantunsLAn variant vesadusnanduiadesiunisuanioonves P-gp (P-glycoprotein) fanadluile
Hasnaqianenie Suagvinlviseduans THC warCBD aglusnamennnty uardswadesimslifsusasd wu
Hadoidvaieniainlsadanm uagnisianda mnn1sdnwludszrnsinenunisnszatedivesady rs1045642

Saway 50.80 Fellmnuuaulang1edlunis@nwfernudunusuesdufinannunIsIuasans THC wazans CBD

'
a

uonniigsdifuiiAadeatunszuaums Bioactivation Tunsdesaansasiouszam ofims
nSERUAINANT THC thufle Bu COMT (22q11.21) fivsznause 10 exon anansnnessiaduenls catechol-
O-methyltransferase (COMT) Wlefians THC WhgsrsmeazvinlmAnnsnsedueules] COMT duazihlugnis
vhaneansdeUsrameuinmndvaunalunisviianu 91nnsAnuives Henquet C wazaniz Tyl a.a. 2008 Wy
Tafiu rs4680 (c.472 G>A) My Missense Variant iAnnsiUasullasnsaesiluain Valine 1iu Methionine

[%
o [ o

piY %a'amaIﬁLﬁmmmiUﬁzmwaaumﬂ%uiuﬁﬂaaﬁi iiyw Inednsieuiigunqusitegonanadasyiae

o

[

$1uu 32 30 waznquiiegemasinsiilqunmAdiuan 29 518 TneviemualdSuiye Fenuinslesu

q o

[
[ Y al

e iufianuduiusfueinisussamvaeuiiiiauniu (P < 0.001) 16 waglun1sAnudsaudsadares
atly rsa680 Tudszanslinenuiesaz 22.30 uazlloFouiisuiveiglsy odeld wazelusni wuiilianag

v o w

LANAN9RE9TUEA 'vmaam (mswm)

2. Indswarmaas (Pharmacodynamics)
2.1 Indswamaasuavais THC la=a1s CBD

dloans THC uazans CBD Wng919n189E3uiu Cannabinoid receptor (CB) Ing Cannabinoid
receptor Nazlusledu Cannabinoid receptor type 1 (CB1) wag Cannabinoid receptor type 2 (CB2) R
Cannabinoid receptor type 1 (CB1) 18us receptor finuluaues uazsyuuusvamaiunans Sunuivlunis
AIUAN AILTT AIUAY nswndewud sniedaulaly stuulnadeuladin, ssuumaiueims, fu, NITANLAY

naulle wazszUUAUILE d2u Cannabinoid receptor type 2 (CB2) 1usi receptor fidaulngjaznulussuy

@mfef/anj @wrwt 2020 | Special Issue: Cannabis




Y a

niAunu &

Y

UNUIMEBNIIAIUANNITNAY Cytokine BAIUANNTTYIUYBawasdulussuuniaAuiy a7, 18 1oy
Cannabinoid receptor type 1 (CB1) uag Cannabinoid receptor type 2 (CB2) 1Ju G- protein coupled
receptor 3elUsAUNUIE5U (Receptor) ns1vduluanausnwad wazilugasusudmsunisaneloudyni

s < 3
nmeluwes wazsilunalun1snevduesveas (10)

[ Tetrahydrocannabinol

Cannabidiol
(THC) , (CBD) ) ¢
: _ Ca2_+

( K+ Channel )

CB receptor E]
[ Gi/o ¥

\_/ - Caz+
By

MAPK

29 2 Lndunar1ansvesans THC warals CBD

dleans THC uazans CBD Suffu Cannabinoid receptor U aglunszAuNMInaIuLe G-protein
fiusenousie 3 subunit Aa Alpha, Beta, war Gamma lngwuin alpha-l subunit axludfuds Adenylate
cyclase vilidnsvhauanas dealinszuunislunisiudeu Adenosine triphosphate (ATP) Uiy Cyclic
adenosine monophosphate (CAMP) anas dsiinasie Protein kinase (PKA) flaxdl activity anas lddnszuiu
nsnsisvneana (Phosphorylate) #i K+ channel anad v‘l’ﬂﬁlﬁmmsé’u5&msa’ﬁcgamm"lulénaéﬂizmml,ag
Wwaddug wazandl PKA &l activity ianas vl Focal adhesion kinase (FAK) anasluéiae alusiu Focal

[

adhesion kinase (FAK) agviminlunisihdsdyeadunisnizinmad nsiindIuiueas Larn15indounves

[
v v

\waa Tualedl alpha-O subunit 93711n158UE4 voltage-dependent calcium channel type N wag type P/Q
NALIDINUNIINAIETFOUTEEM Lazdsdye 1 wonanilans THC wag CBD M9unU Cannabinoid receptor
wANNIANTEAU Mitogen Activated Protein Kinase (MAPK) Minntiifilun1saiunsn1sinauvausad W n1s

UARIDDNVDIEU NTTUIUNIT Mitosis NTTMUNTTATVOILAS WaZNITLAR apoptosis (19)
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2.2 A0WALWUSS=HKIWEUMLINGswarmaasiinuodoviuaisus=nau Cannabinoids

n10eNgVsIMANdYIne Lagnad afsesans THC uazans CBD floangnimusiumises
Cannabinoid receptor type 1 (CB1) fiusenaudeiiu CNR1 ﬁagjuuimimi%mﬂﬁ 6014-15 Usnouniy 4 exon
Fudubufloenswadu ca1 receptor (20) Wag Cannabinoid receptor type 2 (CB2) fiusenausiedu CNR2 7
oguulaslulungdl 1p36.11 Usznause 6 exon Fadufuiinensialiu CB2 receptor (21) :MnMsAnwIEIgY
WUINsIAR variant ¥8s8u CNRI wazdu CNRZ fanuduiudenisnevaussvesiithedlel@iuas THC uas
@13 CBD @17y Hu CNRI 71 152023239 (T>C) nuimsifin variant fnanaziinadonsifiudiuiu CB1
receptor Gefinnuduiusiunduinen uasnadrafesnfyyfiunntu 2 Su CNRI 11 rs12720071 (T>C)
wuIN5iAn variant ludumisdsnanaziinadey3anames white matter lugussiidosas vinlliduaugalunis

V91U N19eNdI1I99aLDY LAAAUUNNIBININERTgyg ) uazliuAuLdesalindauny 23) 8u CNRI 1

[
v v [y =

rs2180619 (G>A) Wu1n154AA variant Tudiniisdangan damasionuaunsalun1siuivasdysuniu wag

[
I a

fnarianiseangnsrednUszav nIzduaNaiiigIiuAu MIAHUTEANSANATY wazYIsanmILidedse

mainlsadalowes eo Bu CNRI 71 rs6928813 (A>G ) nuinanuaunsalunisduiusening CNRI receptor

N o v

AuasnyvIanad dualin199angnsn1ednlssamassigyriiasas wazanaIn1slsaduasiadsiivedAgy

sEninenoukaraan1sinw (P < 0.0001) thludgnslivselevimenisunndlunsinvidniidulsaduasisioe

o

ARy WAlUUENEY CNRI 91 rs806365 (T>C) danuduiusiuainisusslsaduasiiuunTuae19dtsdAgy

aa 1

MeadRsEwineeuLasndInIs3nw (P > 0.05) (25) WenaNTTu CNRI 71 rs806380 (A>G) wuiflAudusius
funafinanudsssenisiin Cyclic vomiting syndrome (CVS) wagn1saatayen uiluvasd rs806368 (T>C)
sziinnudesienisiin CVS anas 6,27 8u CNRI 71 rs1049353 (.1359C>T) §amsiin variant Gvnlinns
LAnseanuas VEGF (Vascular Endothelial Growth Factors) fianndu Saduunuimddnlunszuiunisasadu

1390 LAZNITUNTNTLANUVDILAAUZIST (28) BU CNRI 91 rs806374 (T>C) WuINNISLAA variant slanafiau

YR [ [

UNUSAUNSAAN U TAUNINTY LaLAINARNDINUTLEAM (29) Wazdy CNRI 7 rs806381 (A>G) NiANNFUNUS

o

AUNSEILUTUIY Fat mass NNINTURIN variant AsnaInausanseguaaslugu Hypothalamus AU

AN At Jadunmsiudadedesiinliinlsaduls co Tudiuvesdu CVR2 1 rs3123554 (A>G )

[
=

A v o cu o Y] Y] ) a I3 1Y) a a Y] . oA a
NUIUAIIUAUNUTAUUINRUN 53®U1°U3Ju1§]§ﬂalﬁja‘l§® 33@‘U°U'E]\1@usgau LLagITMU leptln NEVU (31) ¥U CNR2

Y

7 12501431 (C.865 G>A) wag rs2070956 (.29 G>C) WUiIn15iAa variant §anan aziinnudunusiulsady

LS NLINT UL 19T AYN9ERR wariilawuRadsay (25) 81 CNR2 1 rs35761398 (c.188 TT>CC) i

[

aliszuunAuAuRaUn@ nsesu autoantibodies wazduginszuunsdniavdaduszuunsteaiududan

N
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Uaay uavanmsAnulugthenfinge HIV $3uiunisil variant siuvdsiaindnagnunissniauiiduannniingy

#laifl variant (32) uagdu CNR2 1 rs2501432 (188T>C) awifinaudeslunisiina developing autoimmune

v s =

diseases NiAMUFUNUS Fuvariant A9Na1 (33) UBNINTBY OPRMI (6p25.2) Usenausie 17 exon Midu
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wAlA Whole exome sequencing

Thai population THA AFR EAS EUR SAS AMR
Genes
Homo | Hetero | Homo Ref /Alt Ref /Alt Ref /Alt Ref /Alt Note
/SNP HDW | Ref /Alt Alleles Ref /Alt Alleles
w M M MAF Alleles Alieles Alleles Alleles
n (%) n (%) n (%)
CNR1 T=0.962
T=0.632 T=0.976 T=0.843 T=0.87 T=0.87
15202323 €=0.038 Tagma
370 30 0 C=0.368 ©=0.024 C=0.157 C=0.13 C=0.13
9 Intron 0.038 0.436
(92.50) | (7.50) | (0.00) n
Variant (Significant) (Significant) | (Significant) (Significant)
(T>C)
CNR1
*15127200 T=0.991 T=0.823 T=0.999 T=0.902 T=0.94 T=0.92
71 3Prime | 393 7 0 €=0.009 C=0.177 €=0.001 C=0.098 C=0.06 ©=0.08 Tagma
0.009 | 0.860
UTR (98.25) | (1.75) | (0.00) n
(Significant) (Significant) (Significant)
Variant
(T>C)
CNR1
rs2180619 G=0.284 G=0.673 G=0.254 G=0.436 G=0.43 G=0.50
5 Prime 38 151 211 A=0.716 A=0.327 A=0.746 A=0.564 A=057 A=0.50 Taama
0.284 | 0.154
UTR (9.50) | (37.75) | (52.75) n
(Significant) (Significant) | (Significant) (Significant)
Variant
(G>A)
CNR1
rs806365 T=0.383 T=0.315 T=0.386 T=0.438 T=0.40 T=0.42
3 Prime 51 204 145 c=0617 C=0.685 C=0614 C=0.562 €=0.60 c=0.58 Taqma
0.383 | 0.111
UTR (12.75) | (51.0) | (36.25) n
Variant
(T>C)
CNR1 A=0.966
A=0.629 A=0.976 A=0.842 A=0.87 A=0.86
rs6928813 G=0.034 Tagma
373 27 0 G=0.371 G=0.024 G=0.158 G=0.13 G=0.14
Intron 0.034 0.485
(93.25) | (6.75) | (0.00) n
Variant (Significant) (Significant) | (Significant) (Significant)
(A>G)
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Genes SNP HDW Ref /Alt Ref /Alt Ref /Alt Ref /Alt Note
Ref /Alt Alleles Alleles Ref /Alt Alleles Alleles Alleles Alleles
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> Leu
rs1049353 anfiaya
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CNR1 0.979 G=0.001 G=0.082 G=0.189 G=0.323 G=0.26 G=0.21
A>G Intron Variant sequencing
(Significant) (Significant) (Significant) (Significant) (Significant)
andaya
rs806368 T=0.994 T=0.924 T=0.507 T=0.781 T=0.70 T=0.64
Exome
CNR1 T>C 3 Prime UTR <10° C=0.006 C=0.076 C=0.493 C=0.219 C=0.30 C=0.36
sequencing
Variant (Significant) (Significant) (Significant) (Significant) (Significant)
andaya
T=0.996 T=0.583 T=0.488 T=0.667 T=0.67 T=0.60
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THA AFR EAS EUR SAS AMR
Genes SNP HDW Ref /Alt Ref /Alt Ref /Alt Ref /Alt Note
Ref /Alt Alleles | Ref /Alt Alleles Alleles Alleles Alleles Alleles
andayn
A=0.999 A=0.697 A=0.693 A=0.684 A=0.70 A=0.68
rs806381 Exome
CNR1 0.979 G=0.001 G=0.303 G=0.307 G=0.316 G=0.30 G=0.32
A>G Intron Variant sequencing
(Significant) (Significant) (Significant) (Significant) (Significant)
rs2501432 andeyn
T=0.514 T=0.206 T=0.498 T=0.413 T=0.30 T=0.36
188T>C Missense Exome
CNR2 0.031 C=0.486 C=0.794 C=0.502 C=0.587 C=0.70 C=0.64
Variant Q (GIn) >R sequencing
(Significant) (Significant) (Significant)
(Arg)
rs2501431 andeya
G=0.206 G=0.498 G=0.413 G=0.30 G=0.36
c.465 G>A G=0.5A=0.5 Exome
CNR2 0.030 A=0.794 A=0.502 A=0.587 A=0.70 A=0.64
Synonymous Variant sequencing
(Significant) (Significant)
(Gly) > (Gly)
rs35761398 andeya
T=0.514 T=0.205 T=0.497 T=0.413 T=0.303 T=0.362
c.188 TT>CC Exome
CNR2 0.031 C=0.486 C=0.795 C=0.503 C=0.587 C=0.697 C=0.638
Missense Variant Q sequencing
(Significant) (Significant) (Significant)
(GIn) > R (Arg)
rs2070956 andiaya
G=0.873 G=0.878 G=0.782 G=0.910 G=0.84 G=0.88
c.29 G>C Missense Exome
CNR2 0.114 C=0.127 C=0.122 C=0.218 C=0.090 C=0.16 C=0.12
Variant (Pro) > sequencing
(Leu)
rs4680 anfeya
G=0.777 G=0.719 G=0.720 G=0.500 G=0.56 G=0.62
472 G>A Missense Exome
COMT 0.898 A=0.223 A=0.281 A=0.280 A=0.500 A=0.44 A=0.38
Variant V (Val) > M sequencing
(Significant) (Significant) (Significant)
(Met)
rs179997 andeya
A=0.610 A=0.991 A=0.607 A=0.838 A=0.58 A=0.80
1118 A>G Missense Exome
OPRM1 0.817 G=0.390 G=0.009 G=0.393 G=0.162 G=0.42 G=0.20
Variant N (Asn) > D sequencing
(Significant) (Significant) (Significant)
(Asp)

Significant different p-value < 0.05; Hardy-Weinberg Equilibrium; HDW, African; AFR, Ad Mixed American; AMR,
East Asian; EAS, European; EUR, South Asian; SAS, Thai; THA, single nucleotide polymorphism; SNP, homozygous

wild type; Homo W, heterozygous mutation; Hetero M, homozygous mutation; Homo M, Minor allele frequency; MAF.
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Interesting cases from Germany:
Adjunctive CBD treatment in adults with LGS

WOY.Meyoun SuoDA
Ruhr Epileptology, Department of Neurology,

University Hospital Knappschaftskrankenhaus and Ruhr-University, Bochum, Germany

WUounsifinus1un |

¥

fvijeeny 35 U uu. 59 nn. Weeny 5 ey lesunisidaderdu Lennox-Gastaut-Syndrome with
myoclonic, tonic and GTC (ICD-10 G40.1,6) with Tetrasomie 15q13 f91n15%¥nvHA myoclonic, tonic wag
GTC saufun1Ie severe mental development Ya3Uulasun1ssnwnage lamotrigine 600 me/day,
topiramate 100 mg/day, clobazam 10 mg/day, perampanel 6 mg/day, risperidone 0.5 mg/day lagi
auBvesn1stnit 17 Tuseiiou Wuen1stnudadu 8 adweiiou

« flosnndimuguernsnldlii snsmdtaeneasdiingudiyy (CBD) wigte warnuinldualy
n1sAIvANdNANeAIs F9UTnwunng ndnyaaefisusednsua nat1ufeswes cannabidiol kAEN1IATIA
LﬁaﬂLﬁaammm’liﬁ’m’m“umﬁu (liver function tests, bilirubin and coagulation) ‘17‘; 1, 3 WAy 6 Loy Lﬁaﬂf\]’m
20-30% vasfthedl transaminase uAul Tnsunnduuzailvida cannabidiol fivuin 3-0-0 mU/day (100
me/m) unan 1 §Uai mntiufisndu 3-0-3 mU/day uavasuun clobazam u 2.5-0-2.5 mg/day

. 3 FUamisionn msmthesenuoinsinudadu 1 asiletu liffermsdndun uazdthedidiewan
Femaindunaain sweetener Gaagdrunanvadsn cannabidiol uananitieiionisidunnuaydeios
g9 antihistamine @suanN1suity wnvduuzdli anuun clobazam mde 2.5 me/day Wuwan 1 dUam
ndulivga clobazam 14

. 2 Eamisionn ansaitheenuigtheiionsnszsdunszats aduldondeu 1ed wagnmmsein
14i# ermamardviliiAnanuduinlumslidiasesiiu anudlunsdnifutuesradmaudu 7 afetuil
(Fradouiiinumn fo1n1sdn 30 u Hudnudadn 16 afe). insnfinnulszasdasvgalden cannabidiol unme
Jauugihanuuinenantu 1.5-0-1.5 mUday 3 Yu mnduanidu 1.5-0-0 mU/day 3n 3 Fuud3agaeild

. 1 flousion unndaSuneamnueteIn1sindulasnsilifvesiUiedn 81afinain pharmaco-
kinetic interaction ¥4 cannabidiol fugnfudndadus WJufins1ufuf wu clobazam nieusus topiramate
ndeyaanuisiuan fewauail Jauuzaiil¥idn cannabidiol Bnass Taglanuunnen perampanel 0-0-0
-4 mg/day aaﬁawﬁaqmﬂisﬁumﬁﬁmmmgﬂ (800 ng/ml) wazISU cannabidiol 8813919 7 1.5 mU/day «Ju
nan 2 et antid Wisdu 1.5-0-1.5 mUd unan 2 dUai wazmsiafanasesy transaminases, bilirubin,

WAz J2AU fasting levels U89 lamotrigine, topiramate, perampanel Wag risperidone
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1.5 Weousiann u1sagUiesieaudUigaiinsanusenatiaufeld wnngdawuginiiiy
cannabidiol {u 1 ml/day vn 2 &Uavi aulu 6 mi/day (4aan 1.5 waw)

- 2.5 fowsoun wnsmilanuuszasdazvanansn cannabidiol 8nAss Lilssnnldiiulsslenilunis
AuAudniarNat uALmlin wndlanuziianvuing1asiiay 2 mi/day 1n 2 §am aunga

¥ ¥ '
a Y = ¢

. 1.5 Wowse JUienseiifvu wulaadu anudlunstnldsslyainiivneusuen cannabidiol
wazUagldenyiamusiely

JUounsifinusun 2

Aw1eene 48 U uu. 75 nn. Weeny 12 Y lisunsiiadeilu Lennox-Gastaut-Syndrome with atonic

seizures, simple and complex partial and secondary generalized seizures (ICD-10 G40.1,2,6) $aAUNNIY

1. Acute lymphoblastic leukemia in childhood with S/P intrathecal chemotherapy and whole
brain radiation \ileeng 4 ¥

2. Psychomotor delay in development

3. Implantation of a vagus nerve stimulator o 5 Viiudn

4. Traumatic brain injury with left frontal contusion bleeding and nasal bone fracture in o
5 iud

5. Subdural hematoma frontally right in the context of a fall dloTiug

6. Gait disorder of unclear origin

Jaqiulasun1sshwaagen phenytoin 200 mg/day, lamotrigine 600 mg/day, topiramate 450 mg/
day, clobazam 50 mg/day lneiinufivesn1stnd 11 Tuseiiou Wuen1stnualay 7 asarelReu

« 118991nAM¥ pharmaco-resistant wagdiAruanaIN1Itnlaliatn wimduuzalvilzy cannabidiol
vwn 2.5-0-0 mi/day WWunan 1 dUast anduiisndu 2.5-0-2.5 mi/day WWunan 1 dUav anniduiisndu
5-0-2.5 ml/d

. 3 dUaisienn fUiweInsiadusenineiunasifeuiunauluseninnsiiny udlifionistnuas
AUDN MIINANAIUTEAU N-des-methyl-clobazam W‘Udﬁﬁmm@q\‘i (active metabolite of clobazam: 5,515
neg/ml, range 300-3,000 ng/ml) Fadunasn pharmacokinetic interaction $¢%374 cannabidiol Wag
clobazam wagvinlisgau N-des-methyl-clobazam awqﬁuﬂd'}lﬁmﬁa 6 111 WNNEFuuzanIuINgn
clobazam 10 mg/day Vnduasiaumas 20 mg/day
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« 10 Jusien {UhetnuBU SN, MEDINTALLALIITN ATIINU N-des-methyl-clobazam 2,294 ng/ml
way phenytoin level 34 pg/ml 58113130 UvUIA clobazam Qﬂammmﬁa 5 mg/day waz phenytoin Las
175 mg/day @uru1ne cannabidiol U¥usiinndu 5-0-5 ml/day

.« 2 d@Uavisioan Anmuseau N-des-methyl-clobazam 1,229 ng/ml wag phenytoin 18 pg/ml

. 2 dUnwisesn enmsseunds stuesitheAtutaou widnsdlenmsdnume 8 ads wazdnuda
&u 5 ade Tugag 2 dUnmidtinuan uenanditae ey arwduladiniigatu SBP 150-184 mmHg, DBP 90-
107 mmHg lasarnunzgtanusien cannabidiol 1#ATu wmeTsiugiiufuuingn cannabidiol agsdn
1 ml/day nﬂé’ﬂmﬁ UdIVUIA 15 ml/day (target dose 10-20 mg/kg/day U189 50 meg/ke/day)

- 6 feuden flhesenueinisin 10-11 Suseidiou way Fnudadu 10 adsteidion Tuts 2 dUnm
firuan fuasusrasvengaen Wosnenmsdniitosasiufntuuatadun lions wasnadrafssdidnad
9gnADN UWNNETALULNEaATUIN cannabidiol as Iml/day ndamiaungn wazUSuifia clobazam 5 mg/day
nn 4 dUani awdu 50 me/day

WUounsifinusIen 3

HA9iegeeny 31 U uu. 90 nn. lisunis3ladeidu Lennox-Gastaut-Syndrome with atonic-astatic,
tonic, and absence (ICD-10: G40.4) with bilateral pachygyria & lissencephaly temporo-occipito-parietal
Td VNS 1ile 12 fiuda (‘Umﬂ’uﬂmﬂ%a) Jagtulasunissnw Maeen rufinamide 2,600 me/day, clobazam
30 mg/day, valproate 1,000 meg/day, perampanel 4 mg/day Tnefimnudvosnistnuie 4-5 Aty was
Frudadu 4-6 adsdaiion

+ 1{19991n717¥ pharmaco-resistant wagdanuaneMsinlalaidtin wmduwugpinlisu cannabidiol
2 mU/day (200meg) luvaizueuinly sn. Wilen1sitedelsaandn anntuliifinwuin 2-3 ml/day VNFUAIN U
fawun 9 mU/day uasuSuan clobazam awnds 20 me/day aintuanas 5 me/day NNFUAY umde 5
me/day

« 1.5 fausenn gthesenuanuiiveeinsdn dnuaiau 2 assiedu uay dnivsie 5 aswieTu v
ATaloINN59901e usiganty wazlaifiUayymiSes word-finding problems 8n wnmewugtuFusiia cannabidiol
2-3 m/day nduat aufiavuin 18 ml/day

.« 2 Ppusionn ANRTNanawYae TALaIaN 1 ASwWaTY Lay Tnie 5 ASwedu uadldaaiumad
wimduugdisuussnuemisnininleg

o 2 fousioun Tuae 2 daminiiiunn §Uaele1n1sdniuy tonic fing iy wIniiay 30 W19l 31U
2 33 Fangalasaenisli lorazepam expedite e stnimsiedsneunthlanasaungaiuliuds Andunnu
AaoANIIU unndlauuziiuiu perampanel 1y 6 me/day
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. 2 d@awisieun JUieuazgAvangalien cannabidiol WesnnUselevilunisaivautnlusseze

q

De ¢

Liwiueusunseinsaewaiindustvseliies Minliensian1sgua unndinugiianvuingn cannabidiol
a3 2ml (200mg) ndUAMA waziiia clobazam naulumilowdiy

. 2 weusieun fiesenuilidasnsanusieyn clobazam toimilawss windIuldeuly lorazepam
0.5 mg SUUTEnIU 3 Nanu

WounsifinusIeN 4

Avigeeny 45 U Lﬁamq 14 U lasunmsitiadedu Epilepsy with simple-partial, complex-partial and
secondary generalized seizures (ICD 10: G40.1,2,6) S/P invasive pre-surgical evaluation (bitemporal
seizure origin) $IUAUNTE non-epileptic psychogenic seizures (ICD 10: F44.5), recurrent postictal psychotic
episodes, organic delusional [schizophrenia-like] disorder, and organic personality disorder ﬁf\]ﬁ;ﬁulﬁ%%
N353 AIBYN felbamate 3,000 mg/day, valproate 1,200 mg/day, lacosamide 400 mg/day, risperidone
0.5 me/day Ineiimuiwesnisth complex partial 0-8 ASsatAoy

« 1818399013 pharmaco-resistant wazdaruaueIN1stntaliftn wimdwuziliisy cannabidiol

[y

3-0-3 ml/day Tuaagusuin Tu sw. 1ien15389dun192 non-epileptic psychogenic seizures Tuvuziy

AUrenusienadufssvoseliluegie

. 1.5 Weusien ghesisau Gdgymlunisidnenaniuvieen gUiedmenenl Ussnauiuiigiae
flnnnsviayn 391Un933 colonoscopy wu melanosis coli waknndasureinlaiunduannguetein1sviewn
Aawstuindedslifenistndniag

WUounsifinusun 5

f1eeny 21 U uw. 90 nn. ooy 2 ¥ #sunsidadeidu Lennox-Gastaut syndrome with tonic,
atonic and complex partial seizures (ICD-10: G40.1.2) with bilateral parietal scars, migration disorder on
the right temporo-mesio polar $21AUN1I% familial hemophagocytic lymphohistiocytosis S/P chemo-
therapy, psychomotor retardation wag obesity Jaguulasunissnw deen lacosamide 300 mg/day,
oxcarbazepine 600 mg/day, clobazam 150 mg/day, perampanel 6 mg/day, midazolam prn 2-3/week
Tnefauivean1sdnuuy epileptic spasms manensaoty Fnuuu absence 1 adwioTu Fnudadu vianeade

1w

podUAM TNIU tonic 1 ASIRBAUAIN FnUuU Lleft side clonic 1 AsIRadUA TnLUU epileptic spasms

a LY

Aine NUUIY 2 B, NA8ATIADLADUY
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« 1{9991n013 pharmaco-resistant wazdaaruAneIN1sTlalUA e 4 Weounuuun fUiglaisy
cannabidiol 2 ml/day wagiiuwinassag 2-3 ml/day yndunv audsuua 9 mi/day neusuan clobazam
5 mg/day 9n 2 dUansi aumde 10 me/day

« 2 UL $1897URA transaminase, bilirubin uar s¥AUY1 oxcarbazepine agluinuaiuni
Y] T a o A 9 P - v A& v 1 R
falifinenuiEemanisnivautnuse nat1aAewede cannabidiol 3ndUlevisedunases vazilsagUaeun
As9AARIY (last follow up 07.11.2019)

JUounsifinus1uM 6

F¥1ve1y 21 T uu. 90 an. Woeny 16 U lesun1sidadeidu Lennox-Gastaut syndrome with
myoclonic and myoclonic-astatic, generalized tonic-clonic and atypical absence seizures (ICD 10: G40.6)
with Trisomy 21 59u7un1E Allergic reaction to lamotrigine and oxcarbazepine, hypothyroidism Wag
psoriasis U30ulAsTUN3$NY1 Fage levetiracetam 3,000 me/day Tnefimnudvesnistn Fnuddu 5 adwe

Fu Fnuuu myoclonus Ynu wag Fnuwuu generalized tonic clonic 2-3 ASssiadUAM

+ Previous AEDs: valproate, levetiracetam, lamotrigine, oxcarbazepine, rufinamide, lacosamide,

topiramate, brivaracetam, clobazam, phenobarbital, zonisamide, perampanel, stiripentol
+ Not use AEDs: phenytoin, carbamazepine, eslicarbazepine (due to myoclonus)
« Not use: VNS, KD

- 1818391n01% pharmaco-resistant kagdiauauaIN1sTnialif wnndEuli cannabidiol 2.5 ml/
day 1NTUY 2.5 mU/day nnduat audsuue 5-0-5 ml/day

« 2 wouseun UadUleTe91ueIninuuL generalized tonic clonic WARNIEABULBUNAY i
91M13MEWaIUN wEeRuA L@y wileunaultenvlindu unnddswugt USuliiu cannabidiol 8813919
\Ju 3.5-0-3.5 ml/day wasaniuiiiy 0.5 mi/day nnduav audisuun 8-0-8 mi/day

« 3 eusiann UndUi851891U0INIYNRUY generalized tonic clonic WA@NIEABUUBUNAU Ta
Yoo A Y] o A o A v v X A X R o
Sandisnaladurnanisinyideweuivlnrumn ensdniiuuilduanasuaziieRuunndu widienuiuaun
81 6-0-6 ml (13 mg/kg/day) LLDIMMMARLUUINYT HINAINTLDINITANUNAIALLNNTUAIY HANITATINTT
MNUTeIRuLayIEAUL levetiracetam aglunauaiung

. 3w Untienenueintnaiuidindiinewal unnduuzinanuuine cannabidiol
a8 5-0-5 ml/day wag L clobazam 5 meg/day (last follow up 16.10.2019)
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JUounsdifinu1s1un 7

funeeny 22 T uu. 51 nn. Weog 4 T 1i§unsidaduidu Lennox-Gastaut syndrome with
myoclonic, atonic, absences, and generalized tonic-clonic seizures (ICD 10: G40.6) S/P vagus nerve
stimulation e 5 Yfiuds Sawdunay periventricular leukomalacia, reduced intelligence with abnorma-
lities in social behavior Wag underweight (BMI 15 kg/m2) Uadulasun1sshwn Aieen perampanel 8 me/
day, valproate 2,150 mg/day, ethosuximide 500 mg/day (250 mg more every 2 days), rivotril 1.5me/day
Tneflanudvesnisdn dnudadu iieunniu Fnuuu myoclonus NndUA uay Fnuuy generalized tonic

clonic 1 ASswadUAY

. 119991002 pharmaco-resistant wazdinuanaINTnlalis nendsusuiia perampanel Wu
8 mg/day #U1eilen1s impulsive wag aggressive 110U wnnduuzinanatiie 6 mg/day Wilowis wag
5ul9% cannabidiol 0-0-1 mU/day Wuan 1 dUai wdsarntuususia 1ml ynduanst audiavwin 2-0-3 mi/day

. 2.5 Ppusiann 1130 YneTI8eINITTNUIAY Audanas dYnlddnaeuiuiie 10 Ju fuae
sanduaznenglavuedn ldidhuuuduiae uag midazolam pm Winssaavineiile 3 dUavinew unnddslsu
cannabidiol LWy 1 ml VJﬂé'ﬁJmﬁ UDIIUIN 5-0-5 ml/day (20 mg/kg/day)

. 2 Fewsown wsandUiesenuluddnuuy GTC unlunan 4 dUanii uazUrenusioeldd iieg
PN NIsNAENATEN perampanel windiafinnsanantuinerandu 4 me/day

= ' R = @ 1y ¢ =%y = ¢ X a X
. 1.5 Weausienn 1smsrenugUleliisnnisdniaeun 10 danii dsliinelmnnisauuuiiintuas
Tut33 20 Vkun gthenuelad Teanisaewmaiyng 10 Tu dwtnesi 5799 50-52 Nn. 5efU transaminase
agluinaueiung (last follow up 09.09.2019)
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Tuussmagesuil cannabidiol Wislé3uayan (licensed) 1o 1 Iiiusnlildlunsinulsnasdnuie
Lennox-Gastaut syndrome wag Dravet syndrome %Qﬁﬁiﬁ@ﬂaaaﬁuﬂﬁaLﬁﬂﬁﬁﬂﬂ cannabidiol dsfis1AAou
41989 (1 ml = 14 Euros) Mnszuulseiugunmaesauestéviaonun snnidulsaaudnudindu unnddaditoya
fuvitmussiugunm Geeradnaenldiiuses 1

Uszaunsain1sld cannabidiol Tugftaelsmandndifinnig pharmaco-resistant Tutas 1 Iikusn Tu
Universitatklinikum Knappschaftskrankrenhaus Bochum Fadu1lus epilepsy center Tutwn Nordrhine-
Westfalen @eiiUsyeinssn 17 aruau ({HUaelsraudnsnd 170,000) WUIINITABUAUBIE cannabidiol uax
nsnusiogtuuansndlusazyana Tnevalufinnsanliluguasfifiane pharmaco-resistant waglsifiuse 1
wit opioids TagiFalwluvunm 1-3 ml/day (100-300 mg) wazU§uringnq Tuvuna 1-3 ml ynduav auils
Summqqqmﬁ 10-20 mg/kg/day sewisiifesiinisfinmunisviauwesiu (iver function tests, bilirubin uas
coagulation) 71 1, 3 waw 6 Ly LiesaIn 20-30% veafUredl transaminase WisFuld 1wfuMInTIARAATL
520U N-des-methyl-clobazam (active metabolite of clobazam) lesan pharmacokinetic interaction
58913 cannabidiol waw clobazam uagsilazsiu N-des-methyl-clobazam geduninfsldds 6 i dnsu
sedueniudngadug wifisenunuiissrudistulivestn wiluszozusnmsnsafanalunou Wewsnwa
F1aifiBaves cannabidiol 910 toxicity arnefudndBuY MINATUIMEA cannabidiol AITUTUAtRENEY)
Tudnsilndifesiuneuisuen
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Interestlng case; Pedlatrlc pat|ent
with mtractable focal epilepsy. rand CBD ol

SA.UW.GYYA ALACSSSL

MAJBINUISIOBANENS ACU=IWNYMANS
Isbweu1asWSUa UKIdNYIAgURAa

IGne1etng 01y 4 U nauuInsvinwy

Y =

INIFEIALY: TDINITTNATILIALUY LNSIUI AL F SIS IZa18AS N UL INgUNA

v

a

Uszdatlagiiu: 1 Sunsiteusnlsmenunationnisdn infaumuedie 2 419 w10 Fund visedaiidedudiee
AU mde So1n1sinyntug ay 10-15 A%t fornsdnfsmsiusazuoundy ¥illdamns
wounduls lidesueulsmeruiaiiouusnfudnifieliernistnantosas Iensanduliiaues waz MRI
brain 91nlsengrviatenvulinuauialng lasuni1ssnwinieen levetiracetam a1n15¥nanaslugig 1
Foviseanilonistnanniu

UszSiann: Ussianissenssduazusniiauni waunsause Tlmeflonnistnannld
TsAU529102: Homozygous Hb E
Uszanasauasa: lilsrantnluaseunsn
AT29319NBUINTU
Vital signs Un#
General appearance; no dysmorphic feature, no neurocutaneous skin lesion
Neurological examination; no focal neurological deficit
Problem: New onset focal epilepsy with daily repetitive seizures
Investigation:

« MRI brain epilepsy protocol: ldnuauiaund

+ Video EEG: intermittent slow at central area, 5 electroclinical seizures of bilateral asymmetric

tonic seizure with gelastic seizure, EEG onset possibly located in the central region
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wdtantuldneneuuuendunanevin suanddunsaseianslduasnsnovauesesndudn lu

2 Indrannitiady {uhelasunisuseiiiugae long term video EEG monitoring Wu1 ictal onset 91995150970
right fronto-central region Wag PET scan G?famiaalusumzﬁﬁﬂaaﬁmmﬁﬂﬁﬂﬁ ictal PET scan WU increased
uptake 7 right fronto-parietal region 34l%§nwdaen1sudalag invasive monitoring with subdural
electrode covered right mesial frontal and right frontal convexity WU’J"H]WU@G seizure onset 1191NEUT
aglndfiu right supplementary motor area (SMA) Falavin cortisectomy Mmmmmﬂwlmmmiﬁuﬂasﬂivmm
1 founasuvundiosouuss Guiiennstndnifewyniug ay 10-12 A% SaufuilornsseuuswosiuudeTy
widafivindnegeuuss liusuiiventudndn 2 dafe lamotrigine Foilitiennsthuintuuazen phenobarbital

52ufUB1 perampanel, lacosamide Wag clobazam #4a1u150988A91N BN AU

mswiigavds=3amsidiiasmsaouausvciogiudnuevguosdvidisuanods

Treatment Timing Response
Levetiracetam at diagnosis failed
Sodium valproate at diagnosis failed

diagnosis

Phenytoin 2 weeks after diagnosis partially control, drug allergy (rash)
Topiramate 2 weeks after diagnosis partially control
Lacosamide 1 month after diagnosis partially control (max. 10 mg/kg/day)
Perampanel 5 months after diagnosis seizure free for 1 year (max. 2 mg/day)
then seizure recurred (max. 8 mg/day)
Clobazam 22months after diagnosis partially control (max. 0.75mg/kg/day)
Surgery 2 years 4 months after no significant change
diagnosis
Lamotrigine 2 years 5months after increased seizure frequency
diagnosis
Phenobarbital 2 years 6months after partially control (max. 8 mg/kg/day)

Ketogenic diet

2 years 9months after

diagnosis

significant seizure reduction (few months of

seizure free)

CBD oil

4 years 2 months after

diagnosis

few seizures/month 9 few months of

seizure free (CBD 10-16mg/kg/day)
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3 WWoustenn (2 U 9 e vaalasun1sitiady) Sufue1ms ketogenic diet 101y 6 U 5 wou lasroee
WuUSinamesladiulusmsaudeUszunadoas 90 Tusseziian 4-6 e wagdl urine/serum ketone positive
9IN3TNanased AL 6 WWousenndl breakthrough seizure Jslanansanlanduncys (CBD oil)

ulnagn CBD oil AgUosTdsu

F1ausnléiusn 10% CBD oil & cannabidiol 10 mg/2 drops %38 100 mg/Iml AesUsued19iEuan
3-5 mg/kg/day lUaudls 16 mg/kg/day Tunian 2 1heu anstnanas lienn1stnseningiulazdniennisdn
YauzAouAuLeuRU U T SaufuSuUsEuenudndn 3 fhite perampanel 6 mg, clobazam (5mg)
2 tab BID, phenobarbital (60mg) 2 tab BID @u1sanenyn lacosamide ouaglifionisdnun 4-5 wiau
990uiSeu home school ansnsusenuazidouls Juauldlidy wihihodsouussdesa ankle-foot-
orthosis iU HUleiien1siuanizlugig 2 FUnmiusniiuSusiivendu 16 me/ke/day ndaainiueins
Sgumely

Discussion

v a

tauuiinslden cannabidiol %38 CBD oil Tun1s$nwlsaaudnludnAsneenfuuIndy waziivan

q
=

§1UINNIANYTITENUI cannabidiol anansnanenisinlugiae Dravet syndrome (1) Fe¥ogas 80 vos
{U281An91n mutation 1898 SCN1A, Lennox-Gastaut syndrome (2,3) uag 13uiinnsldlunissnen
intractable epilepsy Suﬁﬂgu‘] Lﬁumﬂ‘ﬁu L“U'u@:ﬂ’JEJ Tuberous sclerosis complex (4) N5y cannabidiol
Tufthedinfilé$uen clobazam wudenfufinesmeienaiinavhlisesu active metabolite w84 clobazam
(N-desmethyl clobazam) (5) Lﬁ'ugﬁu Tuuszmalnedsliaunsansiainseiures N-desmethyl clobazam
lpFspsdunaeinisuazkadnufssaineisig 91ndeyadnasiu cannabidiol wie CBD oil Fudunudondnnis
willunmsinwemstnidanaasade Tnatrafediligunsatu ey doumds Weemnsuazaneman
dudu uazanansnanenistnldednsdivszsansnmlugtaednlsaautnfinodenisinudiee (treatment-

resistant epilepsy ) (6,7)
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as adjunctive treatment in pediatric patients
with super-refractory status epilepticus

WAWQY. NUSOSSTU NARYCUODHA
MADBINWISIOBANENS ACU=IWNEMANS UKIINENEYIBYDTHL

Interesting case ﬁazﬁflLauaiuuwmmﬁlﬂummm@’ﬂwLﬁﬂ 2 918 191N15ARNBAGINTU WIFUNITIN
Tulsmenuialutaanailadeiu fiieaosmefiyaihiaulatufe fdgwiomsdniiruaulden Wuns
nwlunoriaeingn warqaflaztuniansal (discussion) tufie nsldditufymimfunisinudeesin
Buq e?fﬂﬁi’faﬂq%ﬁh’ﬁfwﬁuﬁmmiumﬁﬂmmﬂwssﬁ’ﬂﬁmuqulﬁmﬂﬁLﬂmiwsmumammwmﬂuﬁmﬂisLwﬂ 84
LildBunsuusilildmsiounsdinnsliisufyulu Dravet syndrome w3 Lennox-Gastaut syndrome 7
29FN30 1M TRz TR TEIMAANSFaLINY (USA-FDA) Tinnseeusu aghslsfiniu FDA wugthnnsldnsiy
fyvidu medical grade LLazsﬁumLﬁaumasmgﬂﬂ;]wmawhﬁ?u

10 1 JUosidnuieTngeny 7 U 6 1dou 18osdMeTHLY

2111517: A UNIINYIN sW uns1vuasWesluil iieAluANeINTTNLUY super-refractory status

epilepticus (RSE)

Usgdatagiiu: fldas flevhynifindes udwindu 3 fu Budensdniitiusuuinisied anden Uniden
Whdunsnnilsamenuiasine edlonisdngmanends ldsunissnudediazepam wuudaddy uay
phenytoin WU loading Manasaidend Sunssnwusyanamile e Tnglsueieaemansnds 83l
annsnauenIsFnld mendsdsialudsmennadmvia Alsmernauisildhnsladetiemela 16ins
aadendedu asnwdieaues CT (day 4 of febrile illness) as1avludunds (cerebrospinal fluid:
WBC 45/mm3 (PMN 45%), protein 72 mg/dL, slucose 92 me/dl) Tn1ssneviisiudsentudndilinig
aenalannn taun levetiracetam, phenobarbital uag midazolam (dose naudsa 16 ug/kg/min) tazlu
mﬁﬁﬁ]ﬁmﬁaﬁmﬂu viral encephalitis, status epilepticus with uncontrolled seizure wavUszanamiatu
v Wwuiy viiSesdsiunddlsmeruiaumavunsidesd

Uszdafn: furelifilsausedndiilae
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[

Uszandadu: lasuasuau EPI TUsunsy waglasuindulasune Tadunusniau A Taduldninlng wayindu
dandla

ATV FUNINEIUIaNMTIYUATWes vl (Wi day 6 of illness tnatiuaingulesiannisld)

GCS: E1VTMI, Vital signs: Temp 37.2 C, HR 109/min, BP 109/65 mmHg

General physical examination: mild pale conjunctivae, no abnormal heart sounds, normal breath

sound, no hepatosplenomegaly

Neurological examination: comatose stage, pupil 3 mm RTLBE, hyporeflexia 1+, no spontaneous

movement of limbs

Assessment TuiUasauiiausnIugUaesieil

1. SRSE (super-refractory status epilepticus) §Uaglasueniudnnivaeniondumaievin waz
fienlungu anesthetic medication 1 wilsdafie midazolam wadslianunsanudnld eanisvesEUetuion
11nNI1UU refractory status epilepticus (RSE) AaLANDUENAILNTUNITSAMTLIINEIUIALNINY 8

2. @wwsued RSE/SRSE W naiinlmannvatedsznis

2.1 CNS infection U ngy viral encephalitis kaglunsfives infection AoaseTaN1IEVas systemic

infection/septicemia A2e

2.2 Autoimmune encephalitis §a30UT518941UNNITUNNENATIINY antibody FaszUUUsEam
wazanusaviiiAnen1stnuazeinstniiaauaulasin

2.3 Structural brain abnormalities wiifeunthilfiagliinefionnisdn uasiiamuinisuni n1smsa
MRI brain winduiudinnusndu wazudmanaifu negative o1vazdelianansadntaymi small and deep
lesion &

2.4 NORSE/FIRES: new onset refractory status epilepticus (NORSE) Lﬁﬂ%‘lﬂﬂﬂhjmwmmaﬁuﬂ%
Induannsdlle wag febrile infection-related epilepsy syndrome (FIRES) Gumiloufuvildlulsangugosves
NORSE wisihiiuse$aldsausne tnanafionnisldthunneulugag 2 enfindrewsudenielu 24 $alusreudannie
RSE Tmevauzfigtaedl SE thuazilornsld vie Lifllils
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Management

Msanervraumsvuasidednl nsugdeliaualuvegUaeings waglamiiun1snnawnunissnuiluug

[

284 SRSE 1Wusyuusiail

1. @umawnuedeinisin lnedinisnsiaiioniug umilue), nT1amansindaunsene Saunaagey
Woanesa wuniliden, asiadend LA Uedn Wy NH3, lactate , AT29N19Y19 TR INTDBALAZ A IUAA
Uniszuugilquiuieaiulvsess (TFT, Thyroid antibodies), Wiegtheldiiterulunmsvinisaiznas lonsia

Y 9
1 1

ilvdundesn (neasrmladundaiuduluddniortunsindeh’s Wouwuafide Wos way asramy
AaunfAuedlsn autoimmune encephalitis #199) iauﬁgﬂmjm paraneoplastic syndrome) , 91533 virology study
test luidon, Taufismsmeideludonuazansiandssineg Sansnsiadiuduiomuslinuauiaunifiesue
01M3vesfteld warUszana 2.5 ey ndminnisueulameunauaregssvinanssny iy dfarsanm
AR genetic Wianfia Tnennsds whole exome sequence Fawa mendanudy heterozygous missense
variants i CACNAIH gene

2. fimsnsranmeneaues MR waz v CT S1mendednnansasslutnesswininslinissne sheg
yosnmagaNos CT (1wl 1) Fevinlugrausnveseinisin limuauRnundisudaainainglag uazammane
MRI (0l 2) idiuszanaduanidl 3 vesanudutie uenainnuing eeneralized brain atrophy w&% lidwy
mnuinUndsulaluiioaues

AW 1 wananwene CT scan (day 4 after illness)

Al 2 wansnwens MRI scan
(day 24 after illness)
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3. yhnsmsrarduliihaues EEG wuuseiilaanaaniian (continuous EEG monitoring) wazlddeya
9N EEG dtheusumsidenldulioveseniudn mnust EEG vesifilneseiinuil electrographic seizure Uagan
waENU ictal foci adusEwinsanoaesing Tuunetisammy electrographic seizure Buaindnaniauas
LLWﬁlﬂgﬂﬁﬂ‘ﬁ"lx‘mﬁ\i AANY migratory seizure Tu severe epileptic syndrome Tufnidn Mslinissnwaeen
anesthetic aw1saviliAn EEG fifldnwaue burst-suppression pattern it sefuannsinléche udiilean
U3 ndufionisdind lngianns electrographic seizure fegnavesnauliianowostheiiiaundse
duansfannii 3 , 4 uay 5
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Al 3 EEG uana background slowing for age Wag tracing LanY sensitivity‘ﬁ 10 uv/mm
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AT 4 EEG wans background discontinuous Tuun9ae@ainainnaveseniugn anesthetic medication

MliienluaNe1Ninvethe way tracing wan sensitivity 11 10 uv/mm
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Fp2-F&8 j
F8-T4 3
T4-T6
T6-02 J

FpI-F7 §—
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o o e s LA e e o st 4 e et

AN 5 EEG wand electrographic seizure pattern lagiin1nuiaun@vianain right hemisphere lag ictal foci
agjﬁu‘%nm right temporal region Wag tracing WaAd sensitivity A1 20 uv/mm

4. erudnilisnwgUieniiennis SRSE TunedUleingauuianuunnsiiuluusazyisa Ineusu
819199 W uazoanluudas i MUGN¥LYRY continuous EEG monitoring 31@131130AIUANDINSENLANIN
Weewiesls uaneniutn?ly fdsnnd 6
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:; Mghod [at) Taieany i)

is . NE
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andl 6 wanansldenlunqueingg WeniuquainistnlugUleseninds davivivlukaudfevuiavesen
vievesen Wullnumasgiuainaluuiasyinuese
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- fUrglanissnuimeeniutnuuudniie phenobarbital, levetiracetam, lacosamide dugniudn
WUUSUUTEUUISFIEU perampanel Budisisaulalunissnwn SE wiudu asdudadinisianldaSuiuiy
wonanuulaldeniudn topiramate t@suluuistasileniswa neuroprotective ¥99878l WAUSUBDNABTAS

dll v = dl a v v d' M ¥ A Y dy A . dll
wiedesiunaidenanaialussuule erdudniluladenldludUieseiiasfe sodium valproate 1N
| o ~ nl' P aa a ~ N |aaa | aa a So .
senInansinuilentaiaglaldenufirussionia@aziuisesenineenuiviusviiaiiuen sodium
valproate lfd1e fieiu sodium valproate skiignidenty dueniudndusnilauiain sw. 3swmda phenytoin

gnuiuesndwsniniuiliesnnaudnlale

« fflhe SRSE thudulvgjassesdietlungu anesthetic medications Sefjthemeildsusnguiunnsa
Aulumugasnan lawnen midazolam, thiopental, propofol (luust14), ketamine (Q’ﬂaaswﬁ HEUAUDIND
ketamine 1nninendaau usiliaansoanendiildduiu Tneesd electrographic seizure pattern nduN Ty
z89), 1n131U1 MgSO4 unldunsrrsuiuusauainistnlale

- 1183910 SRSE wuluueasudiadtensaziinainlsalungy autoimmune encephalitis 1o Aeuuly
NIAINNMTLIMEIauzinsinulugUlenguilsny methylprednisolone (IVMP) uag immunoglobulin
(IVIG) wazkugii1vin plasma exchange (PLEX) ¢ &agtiesnellla IVMP, IVIG waznnenaslavin PLEX §ia 3 As

« T51891un151Y vitamin B6 Tuge SRSE feiudaiinsly vitamin B6 Tudiaiandun

- lugUaediinng SRSE Hu f518s1udtonanevausssosiinagiduuwie Wy 17 duane
interleukin-1 (anakinra) uwiiflosanUszimelnglaifionsd fssauanmeUszmanivalddn dnnslden
rituximab Tu SRSE #e ustlymitliansnsndentformidldgiaeie Jymansae uazdeyaanussme
inmaldnuilugtaeiilineuaussse rituximab agiininidentdendiiu interleukin-6 (tocilizumab) Wudiy
sioly feihluftheseddaRnsundentd tocilizumab un Tutsiaduanduniss

« Tugftherlng] snanmsues coma aanMsUIRLE LTRSS (traumatic brain injury-TBI) n36cla
V‘fﬂﬁqmwgﬁmEfl,uiwmsﬂ,ﬁﬁ?mdwﬂa (therapeutic hypothermia) Woinagdaeludes neuroprotective L
13 uarandname saudssaimensallsanisszuuUszamdng ulanvnan SRSE lufthesedlally s
wiléfansayi therapeutic hypothermia Wunan 3 Tulutisiidhsunsshuiluisduasifiaes naveanis
19 hypothermia laivinls electrographic seizure pattern Wouas

+ fl51897un135MY1 SRSE Fawamsite ketogenic diet (KD) Fetoyaiivisauanoinistinls uaglald

TuUhesediinwnmdldfiansaniinisinwsindie KD Wunainii 4 dUami nendademen KD iesandl
HatI9AgaTes 91MTmEBILAYINNTAIYRIA

« TudszanadUnnif 16 veansinwn SRSE ladinsiansantviisiudgeilugUlesseld navesnisld

1
o w Y

Wslufyy axarsalswluiumsinsalnmsldiiuiyulugiesen 2
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19 2 JUosiGnnenueny 7U 3 1Geu Goundiing  Gulilulssweuna wenndlheseusndszun
2 &Unnii)

2111507 @9AUNTUNITTNET W WS 1vuASedlntn s envuwianile aledUtedeinisiduas
2113%N

UszdadagUu: duseiadldeeguszanu 5 Tu Sauduieonnisendsulutisusn aendsdenisBuuaziSen
Lisdnsa funasesdannlusnund sw. tenvu SUuiindduaelifionniseuusiveauunazy ludinnizaeuds
AevaanuIdienistnly sw. wnwu lasueidangu benzodiazepine WvaaALEanA1 NANIINTINEDN
Weasulinuanuiaund sansansddninsladuaziiaaludensglunaeiund amdivaues CT lany
ANURAUNG N130399La5aweR way scrub typhus Unf Aladuilasduinasde encephalitis laleujiue
181 acyclovir naudwuIsuNIssnEImRed sn urs1vuasedivd aeluiufeiu

Uszdfefa: guaeludlsausedndalag

Uszindndu: lasuasuny EP TUsunsy

M599319NBUINTUNUHUNNLAY ol Tsanenutaunnsnvuasidesivi (WA day 6 of illness lagtiuan
HUeiie1nsly)

GCS: E4V3M5, Vital signs: Temp 38.8 C, HR 86/min, RR 24/min, BP 112/80 mmHg

General physical examination: mild pale conjunctivae, no abnormal heart sounds, normal breath

sound, no hepatosplenomegaly

Neurological examination: Wawinsu no focal deficit and no meningeal irritation’s signs

fluwun ER fUasdernisdninauvuan ddaanesia 1 afs Idsunsdnvidesiulunislvonga
benzodiazepine wazdin15H iutn phenytoin NIntasaLaanm dauﬁwéﬁ’{wa@ﬂaﬂu Tnsitedededu
R/O encephalitis with new onset seizure uazaendsgihefionnmsdnuiniu lineuaussiesfudnuuuin
JedhadmelUaednga daen1e RSE waz SRSE Wuddudnaly

Assessment auuaivinlvitin RSE wasluniends SRSE TugUqesneil

Uszunanmnagyilviiin SRSE fUaesen 2 duadeiulugUlieseunsn
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Management

1. mimmﬁamﬁugm ATIMENSINABUSAN ST uAaiTey, Wearedd, uund@ey, n1svheuves
U, MSIFBARIUUAIUBAN WU NH3 way lactate, @52an159119uv89saulnsaem, mnﬂ;ﬂmé’uwﬁuﬁaﬁﬂw
arlaffidernalunsa1ends, As19mnuRAUNREIY autoimmune disease 1 AsIaTT vEUMS azidond
\Aeadiasfiu paraneoplastic syndrome, a57a virology study test luidenuaztiludumds, sudimsmnzdely
Fonuaransandsningg uansnsarianuaduund iwuanvniieSuiseinistnuesitasld mmevdaanns
usulsamgIauazogszmInansinuivszana 2.5 ey léfarsanmaniugmie genetic liisdu Tagnisds
whole exome sequence (@n53anToudU18518UIN) Fananendanuidu De novo heterozygous missense

variants 7 GNAO1 gene

2. ANEEENDY CT NYINBUAIRINISUNISSIE TUWUAMURAUNR wazn1n 818 MRl ASIusNAvinalss

PYNIUIAUMTIVUASITEL TUNUANURAUNRRUNY LARIRININA 7

AT 7 wdnanIngne MRI (day 6 of illness)

3. n13%1 EEG monitoring WuAuRAUNATI electrographic seizure pattern A0 19AILARNS

T

AN 8 EEG Lans electrographic seizure 210U right-sided posterior head region
WAZADY® ANITUWINTZANBUINTU WAZ tracing LRI sensitivity 91 7 uv/mm
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4. eniifihonedldfuiionuaueinistn uansisamil 9 Taeidugfudnuanssiia Tuguuuudadn
Wudenn Tautsenuuiulssnulyiinuases nasogastric tube dn1sltaniudniuuan sodium valproate
TusyeznalUszana 2 e1indnouiiavdesususen 81 anesthetic medications léA midazolam, thiopental,
propofol, ketamine wagnssnuiAeItoatu SRSE Buq i MeSO4, IVMP, IVIG, therapeutic hypothermia,
ketogenic diet (KD), tocilizumab

5. fUqese7 2 lilavih plasma exchange (PLEX) wulugUiesiewsn iesnyisiaifiaiunsasiy
PLEX louUaeitaym cardiac arrhythmia 31nansiduna@enlusiesnelimunsaud o lunignisviy
cardiopulmonary resuscitation wenaNilasiwanadINgteseusnde Wlalw vitamin B6

6. {5169 2 1§30 cannabidiol oil (CBD) tle3augelun1sinu SRSE MUszanaudunnsifl 11-12

FateusiniUaeseusniilasu CBD TdUAWH 16-17 A3 onset v8391n154N

1 Patert 2 Week of Admsson n 10U IPD
2 Treatment 2 i 4 5 L] 7 L} 10 11 12 13 14 15 16 17 18 19 0 1 2
3 PHT(MKD) kad kad+5

4 PE{MKD) 8 B B 12 15 10 5

5 LEV{MIKD) 20,40,80

3 8 ompmg) 400 200

7 TRH{MKD) 10

8 PER{mg) 12 M 20 b1 20 1 16 12 8642
4 VPAMKD) 2060

0 mdssen{uio/r 24,20 1020,16,14,1 18 26,30 20 18,16,10

1 thopentallma/kg/hr) L2357 14731 1352 1,05

12 propafolmg/ieg/he) 135

&} etamne{mg/ k) 2,4,6,10 864,21

14 MgSed (/) 4,6,10,20

15 e -orll pred

16 WIG

17 Tockumab Bomg Bomg

18 PLEX (na)

19 Coning dayls

2 g Vieamin 85 (na)

21 fa: 4] i % 0% 10% CBD OW
2 KD

2l 9 uanenisldenlungusnsiieruanamstntudiieseiiaes duaviviulusavdfevuinvesen wie
vosendulunuunasgriuanalusdassiavesen

Ms3IAS1=HMO= SRSE WWUous18M 1 11as $197 2

A 9w @ DX & = Y @ 9 o w o YN I gy a i
Wielvimssnengtheviaessy Fagnasiniunmssnvwinaduiies 12 Ju gdiemeusniidyualnelneg
Tuvaugguiesen 2 Tdyviilve Heaeswnaningiduiwiazendeegludmingeduiviiouiu n1sinw
lunefiedngauaziiinasilenniaudmsu continuous EEG monitoring agaaaanavilingiuimasdl

A1eUBY SRSE
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mﬂmi%’ﬂwﬂuizazLLﬁﬂiui{ﬂuwzaaaqswﬁ?uwudmmwmmuqumms convulsive status epilepticus
¢ udlaianansnmuauennsdnuuy electrographic seizure I MagRefudnuuudadnidu quuufuluiy
n131#5uen anesthetic medications Maneauy uidBIIEAYAB VAN anesthetic medications Tslne
a15avilALAR burst-suppression pattern 910 EEG AU wililoanuuIAvee anesthetic medication
ANwEUY electrographic seizure pattern Sufnduan

nsshwenduieatuaudnlils yilvlminisinwn SRSE whidlluunaumddvinsuintiwngdaey
Mapsnsiiasalliludesuvesthowias sy wasnuidieawisunanuwiiuniisienunisly CeD oil Tu
n3snwUae SRSE MU FIRES patients @fiuwilu Journal of Child Neurology 2017 “cannabidiol as a
potential treatment for febrile infection-related epilepsy syndrome (FIRES) in the acute and
. 99 1 = al' = 14 . & W <) A @ Yo o A& 1
chronic phases” d@uunAUdus 151891ufN51 CBD oil TulinazidulunquindudUisaudnifesdesn

[ Y.

NUYBNUIMT51U (Drug-resistant epilepsy, DRE)

Aatiuuunmdnusussamvamakneanswedlnd 3aRndiasazdn CBD oil 13ulunissnw
wsiluaaiulidl CBD oil Mlaunsgnu (medical grade) Tuussimalneios wasindgynnlugisaiiudsewmelny
FaoglunniziSudureinisiisinynssuveriinisaseuases CBD oil uavlagasinisenmisiaze1vesuseinalng
@V ~ v o . ! o A & a a v O
fldpaiiniseyintiin CBD oil annssUsewmeadnuntulssmalnainsisdoiduganfninngmang feuy
& ° . A o PR & = ¥ %] a wa i a
Tupaulunisvet CBD oil wuitesnwUle 2 il Jwlszaudymdengrunsuasdeuifsieg w1 Ngen
pg19lsimunasInANneIeuegRsLilasuaglasuaNTIsmdoRAvI A RUIB9 U TTRlUA18UAY
lasin1sanunsaii CBD oil kuu medical grade 1nldlugUheisantsne Ingszevallun1sdnmewaziing
wWnuseinAegNuszana 3 Wew tay CBD oil Alasunn tmdenfiselvlugUlesen 2 neu mszandeyanily
2949 CBD oil Nav19LABINADINNTETIAD NaTLA8ITDIAUNITVINUYDIAU WU HBITEI9 transaminitis #30
cholestasis F3U85189 2 TANumMNIZaNL1INI1 Nan1viuvesduduund agveiIeuifisudnuauzni
patinveerUae 2 efugUlssinssemaninsuliidasiuluunaing “cannabidiol as a potential treatment
for febrile infection-related epilepsy syndrome (FIRES) in the acute and chronic phases” f4il

Aaa v I 3 i o a =

« MNUNANNNARLLANsTIBnUUIBin 7 518 91nlsaneuna 5 witluansgelsn &1 5 518370
vanuaduinene §Uleliengadiveg 7 U 1 whou (range 3 U 11 whisw - 8 U 6 hiaw) dnsimnelugag acute
phase ag#iseuay 9-18 fiie 2 seveudaslmidumeanes wazleonglndifetongwasdienauseng

- 91n15%nlu FIRES W wudhdlvae acute phase Jsaznuiu ngu focal seizure #uina involve ludiu
perisylvian wag frontotemporal areas wazluanafinisunsilu secondary generalization 19 wazningiae
59A730 91938 Uayn1 mesial temporal damage et Fendraiulugileiin 2 s1ell Afldnwee electrographic

seizure pattern Ju focal seizure 913l foci LAy temporal areas wazil secondary generalization UszUs1e
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. fUhennsganunaRInsiiaunsaaue1nstnlaly 2 917ng wazul CBD oil Ussunu 19-
33 Junds onset 909 FIRES Fednaztiuluitiodnla CBD oil §inindUrevasmadesdninsulasu CBD oil e
SRSE wuluifiau 3 ihieu

« fihes 7 evesinessmdldunmernafsniuedieadety ynaeldsunimea 1) CSF infectious
study, 2) serum virology, 3) autoimmune/paraneoplastic syndrome, 4) MRI study, Wag d@113UN1901599
5) metabolic work up, 6) genetic evaluation lsun1snsIvlugvae 4 s1g Wudﬁmimmﬁﬁmﬂﬂmuﬁﬂw 7
iwﬁlﬁwl,‘f]uﬂ’gju MRI study Fau19518NU restricted DWI 91 Lentiform nucleus, cortical thickening 7 superior
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iesnguaelude C i EEG MElFAULUIY Lennox-Gastaut syndrome (LGS) Tngann

EEG WU slow spike-wave complex

nuangIununsundludagiiu way 99An15eIMsHaz1VRENSTaISNT (FDA) Tvins
gousulunisly CBD wuv adjunctive therapy TugUaelsa LGS wag Dravet syndrome ﬁmqmm
i1 2 U wag fenuitersldvsylovdlunmssnwensdnlugihedug mnuadslsifideyadaian
i1 2 ﬂ&jﬂiﬂﬁﬂé’lﬁ’mﬁu 1 Doose syndrome, febrile infection-related epilepsy syndrome

(FIRES), Aicardi syndrome, tuberous sclerosis complex

geluindngrunenisunngdinlauselevilugUie Ohtahara syndrome (early infantile
epileptic encephalopathy) #38 EME (early myoclonic epilepsy) ;:Jﬂwmiﬂiwﬁa A. wull EEG
WU suppression-burst pattern feiugUiededeliivevadinlauseleviain CBD

QJ‘L'J’JEJ childhood absence epilepsy (CAE) Tude B. ‘Su EEG WU 3-Hz spike-wave complex
ey ﬁﬂ’;&l juvenile myoclonic epilepsy UME) Tudia D. Wu photo-paroxysmal response vadzyin

photic stimulation §U3g9a CAE wag JME dulagdiuunnaeuauadseeiudnuInggiu
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Case 1 A 21-year-old left-handed male has intractable epilepsy. He has had

automotor seizure for about 5 years. Preservation of consciousness
during automotor seizure has been observed. He had past history of
pneumonia and seizure at the age of 6.

3-tesla non-contrast MRI of the brain

Question 1: What are the MRI findings of this patient?

Atrophy of the right hippocampus and parahippocampal gyrus
Atrophy of the right hippocampus, parahippocampal gyrus and mammillary body
Atrophy of the right hippocampus, parahippocampal gyrus, mammillary body and fornix

o nNn ® >

Atrophy of the right hippocampus, parahippocampal gyrus, mammillary body,

fornix and thalamus

Answer: C. Atrophy of the right hippocampus, parahippocampal gyrus, mammillary body and

fornix
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Question 2: What is the most likely diagnosis of this patient?

Right mesial temporal sclerosis
Left mesial temporal sclerosis

Old left posterior cerebral artery territory infarction

onN® >

Old right posterior cerebral artery territory infarction

Answer: A. Right mesial temporal sclerosis

mesial temporal sclerosis %38 hippocampal sclerosis 1 TngnegnSanwUsznaudae pyramidal
waz granule cell neuronal loss 39uAU astrogliosis §i cornu ammonis waz dentate gyrus U84 hippo-
campus fatuanufiaunanandinuly MRI @8 1). hippocampal atrophy, 2). signal alterations of
hippocampus (hyperintense signal on T2WI and FLAIR image), 3). loss of hippocampal internal
architecture (WiunauRaunflddalunin inversion recovery sequences) wazauAaUnAB LY fiwu
s2uld laun loss of hippocampal head digitations, dilation of temporal horn, temporal lobe
atrophy, collateral white matter atrophy, anterior temporal white matter changes, fornix atrophy,
mammillary body atrophy, thalamic atrophy ias caudate atrophy Judu 1fiaean limbic system
ﬁuﬂiznauﬁw 1. limbic lobe (parahippocampal, cingulate, supracallosal areas) 2. cerebrospinal
fluid (callosal, hippocampal sulci) 3. broca intralimbic gyrus (hippocampus) 4. fornix, fimbria
Yuies wazlaeund hippocampus azfausoluds mammillary body wag thalamus 61uUn19 fornix
RILgeLE)

Tuauldlsrautnsrainuanuinunily MRI Aa right hippocampal atrophy, from head to tail,
with diffuse signal alterations, loss of hippocampal head digitation, right mammillary body tag
fornix atrophy, atrophy of the right parahippocampal gyrus Fadlau mesial temporal sclerosis

1'%
NTUYI

L@NE1591999

1. Atlas SW. Magnetic Resonance Imaging of the Brain and Spine. 4t ed. vol 1. Lippincott Williams & Wilkins,

a Wolters Kluwer business; 2009

2. Blumcke I, Thom M, Aronica E, et al. International consensus classification of hippocampal sclerosis in
temporal lobe epilepsy: A Task Force report from the ILAE Commission on Diagnostic Methods. Epilepsia,
2013; 54(7): 1315-29
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Case 2 A 2-month-old male infant with focal intractable epilepsy, occurring

more than 10 times per day. He has had focal myoclonic seizure.

Age at onset of seizure was 1 month.

1.5-tesla non-contrast MRI of the brain and single voxel MR spectroscopy (MRS) at long TE
(135 ms)

Question: What is the likely provisional diagnosis of this patient?

A. Cortical infarction

B. Developmental tumor
C. Focal cortical dysplasia
D

. Acute intracerebral haemorrhage

Answer: C. Focal cortical dysplasia
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Focal cortical dysplasia (FCD) tJu malformation of cortical development ‘ﬁl,’ﬂummqﬁﬂaa
ngnvaslsnandniianlailadisenluen Jagiuuuadu 3 wiia Tag FCD viial 2 w3e type Il Wuvliandinas
uansa1nseanun liviuludisionn uag dnaswuit frontal lobe

FCD type Il ﬁﬁ%’nwma*‘i‘ia Taun Taylor type of FCD, focal transmantle cortical dysplasia wag
cortical hamartomas %38 cortical tubers Tulsa tuberous sclerosis AMuNWgISaNINYBY FCD type II
FefianufinunilunisSesdivesvadaussuazyinvasadauasnnnirluediadi 1 lnewawie dysmorphic
neurons fiwuly FCD type lla waz balloon cells TWFCD type IIb

FCD type II fidnuaeiiinundlu MR ﬁ'ﬂ‘ﬁ cortical thickening, blurring of cortical-white matter
junction, abnormal gyral pattern, expanded gyri, irregular sulci, abnormal signal intensity
(hyperintense T2 or FLAIR) 484 subcortical white matter glg\‘il,wi cortical-white matter junction U
9udla ventricular surface dnwaiiuil §ondn transmantle sign Fadudnuaizdnmiznig MRI vas FCD
type Il uf abnormal signal intensity %38 transmantle sign ﬁaﬂﬁ’é’nwmzﬁdwaan‘lﬂ %390 ASINUDN
luinusniiauaznisn Asaziudu hyperintense T1 wag hypointense T2 fiasanintrinsically

abnormal tissue 189 Wag unmyelinated brain Tuldnusniiausansn

Tuauldnisnsredwuanuiinunfiarn MRI fsil @e a cortical and subcortical lesion in the
orbital surface of left frontal lobe and underlying white matter, prominence of the affected
gyri with abnormal gyral pattern, abnormal hyperintense T1/hypointense T2 lesion extending
from cortical surface to margin of the left lateral ventricle, representing transmantle sign, in the
unmyelinated brain wazwull decreased NAA/Cr ratio on MRS wianiidudnwazsnmizuassnlaiu

focal transmantle cortical dysplasia mnﬁqw

LONE1591999

1. Barkovich AJ. Pediatric Neuroimaging. 5 theq, Lippincott Williams & Wilkins, a Wolters Kluwer business; 2012
2. Kabat J, Krol P. Focal cortical dysplasia-review. Pol J Radiol, 2012; 77(2): 35-43
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