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Ao m3snmlsaanusulafdagadundn
;2*1 v A $4 A 2 ] 13
wanaINREIinIsiFeuenmitaday s ld
(off-label) Bnsnnang A nasnmnamzstax
Qﬂ‘wmﬂiﬁ] (benign prostatic hyperplasia)
(% Aa Aa A A n{ A
ShmnizReUndeeinis maduwdeans
Fonldestihflatiwh lsiiesmes (Raynaud’s
=3 (% %
phenomenon) 334 lAsn3 M
n‘ Aa g £ £ 1 ni Yo
mﬂ@wﬂmgﬂ’aﬂuﬂq N ldSunIsnTeny
ﬂ'ﬁ&ﬁa%mﬁ@ha&hd?umd (posttraumatic

o
UNUI

Nu318 (nightmare)™? WuanuEwi
ey liAaaNarmMeand 3entes Lay

v a ] Y YR o g =3

w3 udela mamwa%gﬁﬁmmmmmﬂ

= % i o A g.ll n:il
i’;ﬁl‘ﬂmmiﬂauvl,ﬂgjmmamawaﬂmw&nﬂ
o 194( 1A dl A dl A
AINIU WUNNFTFOUSLENTRAN I
norepinephrine b HUNUIMAFYFENNT

% = a n:il a o v
wauray wnd udSnafiannifwllagyi b

stress disorder, PTSD) %ﬂuﬁwﬁuﬁ%’as&a
Msanweadfinlunslden prazosin
A y 2 X d o a
WaSNIMIRUILLNNENNTW hnsnieiiln
gNEUEINITYINUYRY alpha-1 adrenergic
receptor NANBINE AIFNNTNAATLALVDITNT
#a1/5¥a " norepinephrine Tuszuutlszam
FuNa9 RHATILANNMIHUSE Uananih
v (% n‘d = L2
enlamISnnG Imegn g
Y R 2 13 a 1 (% g:
whisenldheuaznunadnafusion G
AR @ A A 2 A
en prazosin Andudnymadenninfivhaula
;%3 d‘ (% 1% P2
Tunsldiesnanmatiude

= 1 (% A v 3 4 Y
AR IMIUaL Uikl Laedh
W L@ (prazosin) g bUfnatiue
MIYNUYBY alpha-1 adrenergic receptor
dl = % dl

faney Anallanteduansasiasyan
norepinephrine EL‘LIS Al p} zmwmuﬂmaﬁﬂﬁ

% % 4 =

a9 Lo WALAINYBYANTFNL
YAATNT AN MINUMIWITIUNTIND N
Wuszuy (systemic review) agwuINGaen

SudtuatlL 21 gatan 2563, USUL/peuntil 15 5910w 2563, FOLSUSUALLEANA 20 54310N 2563
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prazosin &MIOFILAAMINAUNT U VDS
v ¥ 1 A o o (% Aana dl
mmsﬁmwaaﬂ@mmauuammymaammua
WaUNUENaaNLaTAUIMSINNLAL AN DY
AR LWFATHLEIAT1Y (Transient
L A AV
dizziness) T4 L‘]Jumﬂﬁwiad'gw,lﬁa
=N 4 =N 1.2
ﬂq‘l.lﬂﬂ']‘a‘mﬂ']?l,ﬂﬂ '
2 c‘d | | (% [~
mﬂ“iJaN”a‘VIS\Im‘iLNHLLW?WII’NGLWJEJL@T‘I
nl a 14 27 1
AzwuaNND lmsRadui e laUaani
’Sa;ﬂmg loudnduiotay 50 TaaGnaziey
a v g R v
NADIMTHUTIEVULALIINNITOEAE 20 U9
9 [~ v A v 1 i 9 1
JuenaAndamatuN ey muslma@fl,my
v a v 3 =t
398/8% 85 ALNUMTNANUIBINITTINUTaE
1 059 nazfeiusnuay 2-6 maﬁmﬂmy'
- A - o 42X
AHANNDVRIN IO U M N 1
nﬂﬁﬁmﬁ LLﬁSQWﬂ‘ﬁaﬁjaﬂﬁﬁﬂHWLLazﬁTﬁ
nuwITINTINeaduszuu la e
maans Bnna 100 Madnes wuMams
Aalwnesgasnnniumesny lug9Taqu
AR o | Y @ | .
aumaw;ﬂwmmaummﬁuamwmu (ratio of
approximately) Whifu 1.5 6o 1 ustaz lldians
LANENIRNETRIAENTDS [T TG nvEe 1
Torgoyfaiioiyannnd 60 Trwly amasin
Helewinluudrasmelaws Tusududasle
SUNMTIN Lm'rim%ﬁaﬁumas’jmm@mm
X Ve A o A o ¢ A
Nﬁﬂ“ﬂuvLGWLNaiNmEJG]@JLNGEEyﬁ‘]JLMGJm‘JMW
ﬁﬂﬁmﬂ%ﬂﬁ’gqmm AANMUOIUa Uathh
[ Dn{ Yo Aana [ I [~ a
AN wvl,mumi’mmmwLﬁﬂiﬂmwmmﬁﬁ
it lsedaed Toymyadnmniiednd
A vAY vo A £ Py v
wiawvlmummmigmwmammmg@;ﬂm

TNMYURIFT norepinephrine, serotonin,
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. (= Y d‘ A o | :; %
dopamine W6y FIETONMINA IR
AeNYa9TulsaTeRanaTIaL

. 2
@1N19 Nightmare

Husesindannassta U toun s
me;mimiﬁmmw ANAI FIFINANTENUFDANN
2t/700 @mNﬁumw%ammmméﬂﬂu%ﬁm
VN 9 YR [ o 6 (% d{
WUESNALIANMILALI NG MTANRINNGL
1loe lsifiomaduas mIduanwduanIn
Hetnlednng981289MIU0U L lae
dnlngysnnulutsrsmdmasmauevmdu
WA NTAL AU BATHUSIDIFINATUNIUGE

(v p72-V= o @ 2

MTUDUANL LLazm'ﬂsﬁﬁmmﬁzmamm@ma
aehasnnler

WeNEANINURIN5LNA Nightmare®

Norepinephrine Suensderlszamas,
nesfignassaEsns locus ceruleus 7if
UNLNENFTYFaNS AN LT a N8 sade
1J3¢8 % norepinephrine WJ‘LIQS\I%J tonic Ly
phasic maﬂmwz rapid eye movement
(REM) sleep NM38@a3283 REM AuRsTEe
norepinephrine MMaNDJ FadanastamTiAn
MIYNUL9 Na-K ATPase wazinasans
a@mfﬂawa@maﬂmaamwﬁaa (membrane
fluidity) B9 TANNTIuY09 Na-K
ATPase LLaxmsamamawaqmaﬂuwamm
wadazdaNafamTaTaTadlsTand
Lﬁms‘ﬁuuamﬁ@msm%ammmwa@wq@mmﬁ
ApUnGannidia iemTuenlindy Guheuas
fude wenaNinITanasas REM sleep
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21AFINAFIaN1INA lipid peroxidation aA&a9

a A w ¢ 4 A .84
Uinnutlausadisanm eazlumiianhl
Lﬁ@m‘iﬁizél:um’iﬁﬂmwﬂad norepinephrine
NN alpha-1 adrenergic receptor Y&
(eNN3L7 1)

REM SLEEP DEPRIVATION

continue firin

4&7 Release of
membrane
Ca**

3

v

NV Membrane Fluidity

Basedon
*Datdar and Mllck Veurerience 35 (1999 @7
Neuronal E xcitability B eyt 515(9!%9'{ 9

2Mallick ot ol Newresei. Res. mmw u7
“Gulpe

Altered Behavior &
Disease

#Gulars and Mallich J, Stoep Rex. 1 (1099 45
*hfalick o2 alin REM Slegp (1009) 335

517 1 LEG9NA lNYavETaalssamAfing
neEVUEaMIUOUNAL lsve REM Sleep’

N AaanaiusuaIeiding
NTENUE 881N DL bEauri iiinaas
PNANA IANNIA LLasmmii?im?iﬂa RIERN

vl o X A A o )
Ha lsandhIunaAnTn Ufsmandulyg
MIUaUNIUBNATIALNSILINTY Hudeay
Aeaulusmdsrasmauaundulugisfivey
W&UAN (deep sleep) A TWssaizNIUaUNEL
758171 REM (rapid eye movement) iGN
AfmMmeeamMaNuIaINMNiase anvin

13 :i/ v 34’ a % £
naAMBEN NA s T la waznssivan
g > O S S

Tovanndaasfudsanainawiofidade
§199) anUTENAL WK AILATHA MTATU
MANTYNLNIEABUNIAR [afiTulss auana
GaNnANTTNM IR LAUTIALE LM TVINIUA
A Ak Vs
ReunGanle
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Iiﬂ posttraumatic stress disorder
5 @ ‘[ o . A A a
(PTSD) *ihtlsmasinyadaniisinangmay
a U Yo A 1
sa@ﬂ@maaﬁ‘ﬂ‘ﬂ’;ﬂmnm‘m‘szmmzmauama
UMD 1B MsRieaifme
fIquus9 Useaufiendd msfiassass magn
oA A o ¥ 1 [~ 1 a :5
PNPREYNYINEITNMY LUAY a1AneL
o P2 = a 35 =
I@mmrmw”ﬂ’mmal,ﬁmumﬂmiqagma
v 6 gj
'uq@@asluma‘umﬂumqm'ﬁmm%ﬂauuﬂ
o Y- =) 1 (% 14
M IAADIMIAS LA Uouliudy Hude
Hduud g mMsnidwal N efinauge
LY 1 dl 1 [~1 o o dl
TaemassnanidenidnnzneUSusie
MOUFUDIF BLNG NN AT YD IF1 7D
ﬂ'ﬁsmﬂuamm e norepinephrine ?ﬁam‘uqm
loe alpha-1 adrenergic receptor WUIYLL
Usrsnmsaunansasiihelse postraumatic
stress disorder (PTSD) 2¢@aUaUDIG D
MANTEdUas norepinephrine Asnnifiny)
Tnemsvnuassiudnaiueag presynaptic
alpha-2 autoreceptor LAUNANIFIaLAUDIGID
A 1% \sz/ A g
Fanszaulonanaaiie

WUINNNIFSNEA (treatment guideline)’

91N The American Academy of Sleep
Medicine (AASM) 14219815 Journal of
Clinical Sleep Medicine tmasnsaan
2 Usznn eiun

1) Behavioral and psychological
treatment LTumsthiaSnmuuuaNNfaLae
Wq@mwﬁwﬁ@%aﬁ%ﬁmeﬂﬁbﬂumﬁﬂm
‘1513\‘1 PTSD 8¢ nightmare disorder Ao M3

£

1110A28353UAUINIG (image rehearsal



therapy, IRT)"® WhanafamsdSunn@ness
v 2 v a
matldadnemssiummenade gty
cild Aas :ﬂJ o U Y a
76 matanansovhldlealiitheduanms
A v o A A 1y
famgmsalluiiudesiu laedladuaniude
alurinaslunssamuasrage) Suawms
WotsuiAuwmgmsal iuiulidanam
% A dl dl |
Hpanad Hi5aen uiuiiauasethseans
25 Y o A Zj :§ 1
annTuudtiinmamanlufuiugulnsas
Tunszasdnaiadnhndussmlnstd
| v 2 dl dl A :5 |cgij
NI UOUGIIEITTIEEuI NG 1o
2 % (% =S a 1 2190,
NUIEAYA IO FMINNAUAINITIE UG
% L o @ dl
augevhediesnsnsaminmemaniluiud
[ v cgl v AV dl | aa
laidmsmsnanluld FeinAse@eandsms
vz lasnsnlasuiuie lwnanedn
SuA e nmsfnuudauasiinguaiuax
(randomized controlled trials) 38Uey
1 dl Yo [ 2 ° (% 2 Aada
naxflasuMssnmalumahade4s
umnmsuaznanenuaud i l@Sumsita
FeBumnms nuhngwdlesunsthiiadng
ABAueMaiaoIMIwawlindusadeni
3.88 + 2.06 A59 MUNAY 6 LODUANRIARD
1.33 + 2.06 159 FIUNGNAILANNAINTHEY
laindy 3.68 + 2.06 A53 MENAS 6 LHOUAARS
NouNTUNAR 3.28 + 2.31 A5’
2) Pharmacologic treatment’ duns
1iiaaaeen
2.1) enfilSnmgilaangs PTSD
vLéfLLﬁ atypical antipsychotics (olanzapine,
risperidone L% aripiprazole), clonidine,

cyproheptadine, fluvoxamine, gabapentin,
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nabilone, phenelzine, prazosin, topiramate,
trazodone Lag TCA

2.2) enil#Snmghe nightmare
disorder mj}lé%ﬂ VLG? LN nitrazepam, prazosin
LAY triazolam

2.3) e Isdunzi 1898 nsens
NuTe (nightmares) @@ clonazepam L&Y
venlafaxine Greivawadisia |1t

- Clonazepam’ fl“ifaaalam‘i

ﬁmml,muajmLLaxﬁmjmmquﬂﬂwﬁwn
(randomized, single-blind) i/SgUELTLIEN
waen lagfimsdnmuusdhangs (crossover)
wu 6 e lwmssnsnanmauanlindu
Tugthy PTSD ﬁgquéﬁ’mqmwmmgmmé
gasmIieaMIiuNeeeltiufmety

- Venlafaxine’ #903am3finm
wuugsuazinguatuquindagninig
(2 randomized, double-blind) \WaaUiAzLen
Venlafaxine ER fiuenvaaniuiilae PTSD
dmin 340 A tae 1% Venlafaxine luawe
37 5-300 fiadnsusiaTn wuhuad lesulums
Snwamsuanlinduldianuuwaneiafu
pealiviuaneny

Prazosin treat nightmare

1) Sayataly®

Prazosin ifhuenf i lumssnmlsaens
ulafings (hypertension) Masiongnmann
161 (benign prostatic hyperplasia) SN
Aedndvnsmsinadewdeeisiden b
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Pnflatwnlsifieswe (Raynaud’s phenom-
enon) LAZNMELHEMIANNNIAGMTOATULSI
6

nalnmsaangns"
- £
Prazosin finatnmsaanamalaamsi
g€l alpha-1 adrenergic receptor a&19
FWNANLAINGIA postsynaptic VDIERR
USEANAUIHRUNA NS IUYDINTNTADA
LROALAI PRRALREAM JINTIINTEINLFaIY
Aina aanEanRMITLNLE aaLIENUD
= o v o =y o ¥
nanaldan lianudulafinanas vii i
naaaLSnMNsTnslaavesyiatlaaay
o K % 1 :§ =3 o
aanussansntaaizldnansauiaii
A1l E5 N lsauaInistfw a1y 19w
sangnuannldaan nafien bl lelu el
. ! ¢
alpha-2 adrenergic receptor Naayseam
| 6 .
Aol (presynaptic) ¥93vUULTEEN
Funundin ¥l negative feedback 289
norepinephrine JINYNILUUUTLEMAIHNA
N® baroreceptor feedback ?NVLSJLﬁm reflex

tachycardia fivala (ma\lg‘ﬂﬁ 2)

Prazosin L, - presynaptic
o selec[ive\ negative feedback intact
1
=  Prozosin . o I’_’,l
central effect 2
” little baroreceptor =
® > ‘ response
v
:ente?
”""""" Baroreceptor reflex
U {BP
t lass of predominant tone Heart NO :
« blocker tachycardia

1 6
‘gﬂﬁ 2 LLﬁ@xﬂﬂﬁiﬂﬂ?ﬁ@@ﬂﬂWﬁéﬂaﬂﬂﬁ prazosin
AUSVIMEISY (receptor)”
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NNINAFEAS AT A AUATHRS

magedEsen 1) Aehdansvandna (bioavailability)
(Absorption) Souay 56-63
2) a3 llfiwadiamsgedamasen
manszatuen 1) enduiulus@ulwanasn (protein
(Distribution)  blinding) 5a8/as 92-97
2) fenmapAsnasmInsEaeden
Lﬁaizﬁuaﬂmﬁa@mﬁ (Vd)
Wiy 0.57 Aessiaflansu
malaen 1) grulfemsammiisiulae
MW NIYLAUMN3 demethylation Lag
(Metabolism) conjugation Wundn
MIMAnen 1) MAAEUMIhALATRNTL
(Excretion) umdn SinssmfimIerhuma
logenul@doanidoras 1
2) flene3e83n (half-life) lumarinda
mag'ﬁﬂszmm 2-3 1l
0"

- mmoﬁ“ﬂaﬁmga (hypertension):
1 fiadnsu widlsuay 1-2 aSsdia¥ snanan
snaenldds 20 SadnsusioTu (W@EN
gogm [xifn 40 fadnIusioTu)

- m’gz@iamgﬂwmfﬂ:@] (BPH): Sndu

A A

4 o o z 49 ve
71 0.5 FadnS1 Fuay 2 a5 laanai F5nm
A9 2 NAANSN TUaz 2 A9

- ommifenndea lUinesauiia
A z -7 U v A@I v A 1 v
fathwnl@sesgeinionsthamsineiy
(Raynaud’s phenomenon): YUWPAENTANZEN
A2 3 NaaAnSuEaw

- PTSD-related nightmares and
sleep disruption (off-label use) : Saau 1
adn3u nauuen awneeasnTnUsu R Lens



15 fadnsusatu lasraun USueiing
N 10
[ a dl P2 v 1

amsdhaidasangn 7w léoy Téun
ANNeuFIMlaendseun (orthostatic
hypertension) Aavdusavay 1-4 ladu

. . a v A Y
(palpitations) aefiudauay 5.3 aauld

a & a =
(nausea) Aousosay 4.9 Iaudswy
(dizziness) Aadusaaay 10.3 Uiadswe
(headache) Antusaas 7.8 wazdiaza
(somnolence) Analusaeas 7.6
6

2) nalnnsaangnbuasen prazosin

Tun1s¥nwiansiludre (nightmares)™
| 6

{#8997N prazosin £ina lnm3eanaysae
gUEIN19919 U289 alpha-1 adrenergic
receptor IANAITRERITNINTNANTEHLYDIENT
#a1/5va M norepinephrine Tuszuutlszam
&§IUNaN (central nervous system, CNS) T

vd 4 a4 ,
anadld Famafianasilansdotlszany norepi-
nephrine Asnnifinliazdsnasuniunsuan
(Y 1% Y A v :5
wiuuaznsvduliiinamsiueduldles
% dl a Yo [~
wngansEueAfeanms esuaEy
mﬁm%aa'w;mm $1931A61EN prazosin 398
| v v dl

atheaaamMatiieaslel (mugUi 1 uay 3)

Prazosin

a Stimulate a2:
Guanfacine, clonodine

Down-regulate B:
Propranolol

] 6
Eilﬁ 3 LLa@ﬂﬂavLﬁﬁ']iaaﬂQWﬁmaﬂﬂ’] prazosin
= 13
NHNDI
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3) %’aa&amsﬁnmvmﬂﬁﬁn“

Tuttaqiiufidayamsinmmenaiinans
eN prazosin IWMI3NHMIHUIIY N3
MNLUNIUITTMNIINa N usTLIL (systematic
reviews) b IMITIUTINMTENL UM
flmj'adm‘i_lﬂz\l (randomized controlled trials)
4 Msfnw ldunnisneassuuuide
(open-label studies) 4 MIFANEN MINLNIU
YLD EUTDUNFY (retrospective chart
reviews) 4 MSANE WALAITENUNTEL
mﬁﬁﬁmlﬁlm (single case reports) Tuen
prazosin 2410 1-16 Haansusou laems
Anmuungauazingaeiuas (randomized
controlled trials) Sen7l¥3alumadnenitléun
1) The Clinician-Administered PTSD Scale
(CAPS) Usznaumieen B2 %@meﬁammﬁl
Tumanduanidhe (0 =liiee, 1 = 1enfia
1-2 m%@, 2=1-2 @%ﬂ@iaé’ﬂ@nﬁ, 3 = nanease
stofens, 4 = Aedunniuniadfiouyniv
WazAn D1 LEAIENANNENNEILAN M Tua
wauleauanaingrsnaildlunmad e
(0 = 1aifl, 1 = Tadguuss M 30 widlums
UOUNAY, 2 = thunans e 30-90 wifilu
MIUBUNEL, 3 = Tui39 e 90 wifi-3
Slaslumauanndy, 4 = TULTINN T
3NN 3 Flaslumsuenndy uae 2) The
Clinical Global Impression of Change Scale
(CaIC) Wineiuanstemsiasiasmms
Aatnwasl¢3uen prazosin (1 = St
2 = Gawhunan, 3 = aawdndey, 4 =
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Wasuuias, 5 = wandniios, 6 = utag
1thunang, 7 = Leiageenaann)
Uszunaantfa mahlssidmsuan
aU (sleep diary) TR T R e
funasiin Tasudadu 3 ngude TéFuen
prazosin heSumaaniiungunIguat
MAINIANDFANIINMIUOUNAL WLUNEN prazosin
wazmahilawgAnTamaueuna UL aS MW
mﬂﬂ’jwmjmmuqmLL@]'VLaJa@@'gmﬁlelumiLﬁ@w
fude %aaﬂaﬁugmmmﬁ‘ammﬁma@miﬁlu%’w
Tuns@inm (baseline frequency of nightmare)
1 3 N Aasenin 0.09-1 aSsdteduusll
Ussdinanuuisrasiui1y dosqlanms
Ann@Aoen prazosin MNIDAAANNTULIIUDY
ﬂﬁLﬁ@ﬁu%wa%fl,umiﬁﬁmwmjuLLagﬁmjm
AILAN Manuuwrssdaudoundouazms

~ 2 A

FNUNTUMTENH LA

1 < 12 | Aa v a{ [~1

amavlsﬁmmmﬂ‘*ﬂaaﬂawummawuﬂu
randomized controlled trials ﬁdﬁﬁa%%\‘iﬁaﬂ
LLazé’@ﬁéﬂ’aﬁwﬁmaqﬂﬁﬁﬂmagjmm LT 1
Sunushachsfitas luinsmsanen dhoehaln
= 1 = 1 o 2 Yo

miﬁﬂmmﬂmy Alsasanri Wl asuen
NN 1 250 TN NTReTIueNEINE [

6 6 1
\ENOVDYERAANYDYRNEN prazosin Ihn1e
frenle usiaenslsfiensazwud en prazosin
fenafiudnmadonnitefigninanldluns
. 4o - A e b e,
e Wasareeninefiaandned gy

¥ R 7N U a cil
ManTnntelane st esiugas lums
= [~ ] v
ﬂﬂwmwﬁlmmﬂLLazvlgfl,m‘guLm LAYAINNT
=S . % A a a
FN®YDY Germain ESWUNNUSERNDN WL
WTUMISNE ANt A et aea8nS
UTUNOFNIINTIMDI (1NeNTN 1)

Me19fl 1 TR ATneuLSEAYEMWLaYaMNLaaaR YIS 14 Prazosin amISnen

v
MIHUNY
=T - Tl ; RN
bt stupymsiinmn - Swman AUIAEN wadhaifzsnen  nau NaM5ANI Fadrinasmafnm
AGANW) haths  (FadnTasiadu) AILAN
/a8
- - A NS S S 7 VA
Raskindetal ~MINARBIMLUEN 1001k 95 Ethavusioenldd smaen 1. mandusnifuduiianSenifioy 1. Swnudhosrawieiaeios
(2003)"° uasiinguAILAN (@1y  Titration WULREN2 AR fuAuAnsesiieanas 10 au
dndesaima 53+37)  schedule (d): emdulafianm athafirluddumesifilafioy 2 fthonssm =) [§5uenfen
(Randomized, 1mgx3%u  lafudhumeils fiugwiaan (CAPS-B2: fudanafisnmagiouinde
double blind) 2mgx49%  (Orthostatic improvement of 3.3 vs placebo 3. ﬁﬁgﬂﬁﬂmdﬁﬁ%ﬁaaﬁ\lﬂmﬂmi
Whuisungad 4mgx7  systolic blood 0.4; P<.001) dnw (n=5) nasldemaaniuen
1¢50en prazosin 6mgx73%h  pressure) ANAY 2. emenndnlumsueundy  giaf 2 uedldensauuy label
UazeNMaan Ams 10mg max  LAntieeLies WawSsufieufiuinfug i prazosin therapy unu wuheanld

= > . oy A A a aX \ 3
FINEANNGN 10-20 mmHg mawmmﬂmwmwaaﬂamw HIMINYUDENIINLTI

(crossover) T3 i Anyneatid (CAPS-DL: 4. fhemusinen [Fawuiies 2 .1

i 20 &uUenni improvement of 3.4 vs placebo  ARANNGUlaTaa ladugh
0.2; P<.01)

3. maAunuasmandfinding

mmzﬁa (Orthostatic systolic
blood pressure) aAAIENTDELAEN
I L RRL AL aNE RG]
(CGI-C: 2.040.5 vs placebo
45+1.8; P<.01)

10-20 mmHg
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ME97 1 TR AN UL VS MNLaTe NN a0 A LU0 1N Prazosin 1WnaSnen

;Maiiuse (sa)

{33 stusums@nn  Swan awesn  wadhadmennen  ngw WANSANIN dadrfinzasmsdinin
@AeRasd) ¢haghs  (HadnTusiadn) AR
/g
Raskind etal MINARDIULLEN 40 A1 13+3 wuennder  gwaen 1 msndusndwinfleniaufioy 1 wuenmieudsseiiong
(2007)° uaviinguAugy (e1y  Titration fawsdiaam AU Asesdihuanas  (Transient dizziness) 16 At il
dndesaima 56+9T) schedule(d): (Transient atheflilesdmesaidefioy  71é%uen prazosin 9 Auwazen
(Randomized, 1mgx33 dizziness) 15 Al Auenraan (CAPS-B2: AN 6 A%
double blind) 2mg x 4% Lﬂuéﬁiﬁ%ﬂm improvement of 3.3 vs placebo 2. Senldranandrammsdinm
Li_l‘%amﬁaumg‘mﬁ 4mgx 7% prazosin 9 AULAL 0.9; P=.02) 6 A Lo 4 awAnaInamsing
1¢50en prazosin 6mgx74%  LWRaN 6 AL bay 2. Qmwwﬁlummawﬁuﬁam%w Weosuasd 2 audinomalaile
wavenviaan Ams 10mgx7%u  fihe 2 auze Lﬁmﬁuﬁ?ﬁuﬁm@mm%ﬂwﬁ 3. ndayamsfinmat
dnendungs § 15mgmax  DAUINEENANMS nenviaanaEniTEdFyMIsaa prazosin dlsrAnEmnlumainm
JygIMAnNE 8 finen (PSQI: improvement of 3.8 vs Aaflafie e maon athedl
FloniA placebo 0.8; P=.008) ﬁyéwﬁmmdaﬁamiﬁ’mmﬁﬂw?;
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Abstract
Background : Z. officinale and
P. amarus are famous herbs and used as a
traditional medicine for a long time.
Both herbs have anti-nociceptive and
antioxidant properties. However, there is a
few data on the development of herbal
cream contained both Z. officinale and

P. amarus extract (the combined extract)

for dermal application especially

in musculofascial condition.

Objective : This study was set up to
determine the anti-nociceptive effect and
its possible underlying mechanisms of the
topical combined extract in hyperalgesic rat.

Material and Methods : 56 male
Sprague Dawley rats were randomly
divided into the following seven group:
1) control naive, 2) control 3) vehicle

4) positive control (Diclofenac sodium

SUGUATTL 7 NNTION 2564, USUL/FGUALIL 11 NNTIAN 2564, AOLSUSTHATLEANA 13 8nT1es 2564
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cream) 5) 25 mg/kg.BW of the combined
extract (low dose) 6) 1256 mg/kg.BW of the
combined extract (medium dose) and 7) 500
mg/kg.BW (high dose) of the combined
extract groups. All groups (except control
naive) were induction bilateral hyperalgesic
condition via repeated injection of acidic
saline pH 4.0 at left gastrocnemius muscle.
Then, the three various doses of the
combined extract, positive control and
vehicle were applied at both left and right
gastrocnemius b days/week continually for
4 weeks. The nociceptive test was assessed
via using mechanical (von Frey filament
test), hyperalgesia was evaluated at day 1,
7,14, 21 and 28. At the end of experiment,
left gastrocnemius was collected for
evaluate the pathohistological change
related oxidative damage occurring in the
tissue. All data were express in mean (SD)
with p-value < 0.05.

Results : Repeated topical applied of
the combined extract b times a week, the
combined extract could mitigate the effect
of acidic saline induced mechanical
hyperalgesia in both the ipsilateral (left side)
and the contralateral (right side) side when
compare with control group. The hyperalgesic
rats showed a significantly increase in
muscle hardness both side when compared

with naive control group. The combined
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extract medium dose (500 mg) showed
significant decreased muscle hardness after
28 days of treatment when compared with
hyperalgesic control rats. After 28 days of
treatment period, infiltration of inflammation
cells, cell injuries and fibrous tissue were
less observed in diclofenac and all doses of
the combined extract than the control
hyperalgesic group. The hyperalgesic
rats were increase in MDA level of left
gastrocnemius. While, treated with
diclofenac, three doses of the combined
extract could significantly decrease the
level of MDA. The rat which treated with
diclofenac and low dose of the combined
extract could significantly increase the
level of GPx and SOD scavenging enzymes.
The mean level of serum CPK of diclofenac
and all doses of the combined extract were
significantly reduced mean serum CPK
when compared to hyperalgesic control rats.

Conclusion : In conclusion, the
innovative topical cream that contain
combined extract of Z. officinale and
P. amarus had anti-nociceptive effect
against acidic saline induced hyperalgesia
in rats. By exert its effect via reduction of
tissue injury and restored oxidative status.

Keywords : Anti-nociceptive effect,

Muscle hardness, P. amarus, Z. officinale



Introduction

Hyperalgesia is one of important
abnormal signs that presence in pain
conditions including myofascial pain
syndrome (MPS) that disturbs the quality
of life and decreases the quality of work.'
Nowadays, there are many therapeutic
interventions that have been used for
relieving the pain hypersensitization in
MPS. Unfortunately, the long term used
of medicine such as non-steroidal
anti-inflammatory drugs (NSAIDs),
muscle relaxants etc. usually produce the
gastrointestinal side effects.”® Therefore,
numerous complementary and alternative
medicines are raised and studied for a
decade.

Zingiber officinale (Z. officinale) and
Phyllanthus amarus (P. amarus) had been
extensively used in traditional medicine.
Either Z. officinale or P. amarus have
analgesic effects.*® Thus, both Z. officinale
and P. amarus extract were combined and
developed as health product to relieve
hyperalgesic condition in myofascial pain
syndrome in the form of topical cream. The
herbal cream contained the combined
extract of Z. officinale and P. amarus has
been proved for its safety, the results
showed that the LD50 toxicity of both acute

and sub-acute dermal is more than 2,000

Vol.16 No.1

mg/kg.BW.? So, it is highly safe for
transdermal application. Therefore,
this study aimed to determine the
anti-nociceptive, anti-oxidative effect and
its possible underlying mechanisms of the
combined extract of Z. officinale and
P. amarus in animal model of myofascial

pain.

Material and Method

Experimental animal

Adult male Sprague Dawley rats
(10-14 weeks old), were used as experiment
animals. They were obtained from National
Laboratory Animal Center, Salaya, Nakorn
Pathom. The weights of the animals on the
first day of experiment were 200-350 grams.
They were housed 5 rats per cage in the
standard metal cages at 22+2 °Con 12:12
h light: dark cycle. All animals were
given access to food and water ad libitum.
The experiments were performed to
minimize animal suffering as followed the
experimental protocols approved by the
Institutional Animal Care and Use
Committee Khon Kaen University, Thailand
(Ethic No. MDKKU 3/2559).

The animals were randomized into
7 groups as following; Group I (G I) was
naive control group, Group II (G II)

was hyperalgesic rats that received
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no-treatment, Group III (G III) was vehicle
treated group, Group IV (G IV) was
diclofenac treated group which use as
positive control, Group V (G V) was low
dose of the combined cream extract treated
group, Group VI (G VI) was medium dose
of the combined extract treated group,
Group VII (G VII) is high dose of the
combined extract treated group.

All groups (except naive control) were
induced hyperalgesia with the repeated
injection (day 0 and day 5) of acidic saline
(pH 4.0) at the left lateral gastrocnemius
muscle. This method produces bilateral
mechanical hyperalgesia of the paw that
lasts more than 4 weeks."” Then, the
assigned treatment cream from each
treatment group was applied topically on
both left and right legs at volume of 0.1 ml for
5 times per week continuously for 4 weeks.

Testing mechanical hyperalgesia by
von Frey filament apparatus

30 minutes after the assigned
treatment cream was applied topically on
both legs, the rats were subjected to test for
mechanical hyperalgesia. A series of 15 von
Frey filaments start with 0.1, 0.2, 0.4, 0.8,
1.0,1.2,1.5,2.5,3.6 and 4.0 grams (IITC Life
Science Inc., USA) were used to evoke
paw withdrawal response. The testing

starts with the lowest filament for 5 trials
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per side. Each trial, the filaments were
perpendicularly applied to the paw at 10
seconds intervals. The threshold of paw
withdrawal response was recorded when
the frequency response of the paw
withdrawal more than 60%."

The determination of muscle hardness

Muscle hardness meter or commander
algometry (J-TECH Medical; USA) was used
to evaluate the hardness of muscle after
repeated injection of acidic saline pH 4.0.
Briefly, digital algometry (diameter 0.5 mm?)
was perpendicular applied at both side of
lateral gastrocnemius of the rat after
irradiation of the Laser for 3 trails. During
each trial, the position of both left/right
knee and ankle joint of the rat were fixed
and maintained in 90° in recumbent by well
train physiotherapist (PT license No. 2962,
Thailand). The hardness of muscle was
shown in real-time with the digital operated
numeric from 0-10 LBS after press in
muscle. Mean average of the hardness of
muscle were conducted to determine.

Histomorphology study

At the end of the experiment, after an
anesthesia with sodium pentobarbital
(60 mg/kg BW), the animals were perfused
with 0.9% normal saline. Injection site of
gastrocnemius muscle were collected and

immersed sequentially for 24 h each in 10%



formalin. The frozen sample was immersed
in a stainless-steel container which is
suitable for the tissue size and filled with
optimal cutting temperature (OCT)
compound. The specimens were frozen
rapidly and 5-10 wm thick sections will be
made using cryostat and stain with H&E to

determine the inflammation cell.

Biochemical assays

Malondialdehyde level

Malondialdehyde (MDA) was
determined by quantifying the reaction
product with thiobarbituric acid in tissue."
The colored end product was read at 540
nm. Results were expressed as nmole MDA/
mg protein.

Scavenging enzymes activity

In this study, the defensive occurring
of oxygen free radical species was set up to
determine the anti-oxidative role of laser
acupuncture in three basically pathway
form of superoxide dismutase (SOD),
glutathione peroxidase (GPx) and catalase
(CAT). In brief, the quantifying enzymatic
reaction SOD via xanthine/xanthine
oxidase method and GPx via were evaluated
by 415 nm microplate reader as describe by
Weydert and Cullen in 2010." While, CAT

scavenge H202 was determined by 490

Vol.16 No.1

12,13
nm.

Results were expressed as unit/mg
protein.

Statistical analysis

The Statistical Package for the Social
Science (SPSS) version 19.0 (SPSS Inc,
Chicago, IL, USA) was used to analyze the
parameters. The results were presented as
mean + S.E.M. Statistical significance of
differences between groups was detected
by one-way ANOVA followed by Tukey and
LSD post hoc test. P-values lower than 0.05

(p < 0 .05) were considered significant.

Results

The effect of the combined extract
on mechanical hyperalgesia

Repeated topical applied of the
combined extract 5 times a week, the
combined extract (medium dose) could
mitigate the effect of acidic saline induced
mechanical hyperalgesia in the ipsilateral
side (left side) on day 21° and 28™ of
treatment (figure 1 A). While the effect of
the combined extract (low and medium
dose) in the contralateral side (right side),
showed a significant improve mechanical
hyperalgesia that induced by acidic saline
injection on day 14", 21% and 28" of
treatment when compare with control

group (figure 1 B).
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Figure 1-A The effect of the combined extract on mechanical hyperalgesia test in
hyperalgesic rats in left side. 30 minutes after the assigned treatment cream was
applied topically on both legs, the rats were subjected to test for mechanical hyperalgesia.
A series of 15 von Frey filaments start with 0.1, 0.2, 0.4, 0.8, 1.0, 1.2, 1.5, 2.5, 3.6 and 4.0
grams were used to evoke paw withdrawal response. “ p<0.05 versus Naive control group;
* p<0.01 versus Ndive control group; “* p<0.001 versus Naive control group; * p<0.05
versus Control group ; ** p<0.01 versus Control group; *** p<0.001 versus Control group;
¥ p<0.05 versus Vehicle group; ™ p<0.01 versus Vehicle group; ° p<0.05 versus Diclofenac

group; “° p<0.01 versus Diclofenac group; " p<0.05 versus Low dose of the combined extract

m, mm, mmm

group;

repectively; " p<0.05 versus High dose of the combined extract group.

p<0.05, p<0.01, p<0.001versus Medium dose of the combined extract group

The effect of the combined extract
on the mean muscle hardness.

All groups (except néive control) were
induced hyperalgesia and the assigned
treatment cream was applied topically on
both left and right legs at volume of 0.1 ml
for 5 times per week continuously for 4
weeks. The results in figure 2 revealed that

the rat in control group which induction
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hyperalgesia and received no treatment
show a significantly increase in muscle
hardness both left and right side when
compared with naive control group (p<0.05
and 0.01, respectively). Only the medium
dose (500 mg) showed significant decreased
muscle hardness after 28 days of treatment
when compared with hyperalgesic control

rats (p<0.05) (figure 2).
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Figure 1-B The effect of the combined extract on mechanical hyperalgesia test in
hyperalgesic rats in Right side. 30 minutes after the assigned treatment cream was
applied topically on both legs, the rats were subjected to test for mechanical hyperalgesia.
A series of 15 von Frey filaments start with 0.1, 0.2, 0.4, 0.8, 1.0, 1.2, 1.5, 2.5, 3.6 and 4.0
grams were used to evoke paw withdrawal response. “ p<0.05 versus Naive control group;
* p<0.01 versus Ndive control group; ** p<0.001 versus Naive control group; * p<0.05
versus Control group ; ** p<0.01 versus Control group; *** p<0.001 versus Control group;

' p<0.05 versus Vehicle group; " p<0.01 versus Vehicle group; ° p<0.05 versus Diclofenac

group; PP <0.01 versus Diclofenac group; . p<0.05 versus Low dose of the combined extract

m, mm, mmm

group;

p<0.05, p<0.01, p<0.001versus Medium dose of the combined extract group

respectively; ' p<0.05 versus High dose of the combined extract group.

Histology of the ipsilateral gastroc-
nemius

Figure 3 A represented the normal
muscle cell with peripheral nuclei in naive
control rat. Whereas figure 3 B-G
represented the histology of hyperalgesic
rats induced by repeated injection of
acidic saline pH 4.0, in various conditions
of treatment. Firstly, B was the control
hyperalgesic rat that received no treatment.
It was revealed that low pH saline injection

caused infiltrate of inflammation cells with

high magnitude of cell injuries and fibrous
tissue presented. C and D were represented
of vehicle and diclofenac (positive control)
treated group respectively. Lastly E-G were
represented of cross section of muscle
which treated with low, medium and high
dose of the combined extract, respectively.
After 28 days of treatment period, infiltration
of inflammation cells, cell injuries and
fibrous tissue were less observed in
diclofenac and all doses of the combined

extract than the control hyperalgesic group.
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Figure 2 The effect of the combined extract on the mean muscle hardness in hyperalgesic rats
on left and right gastrocnemius muscles. After 28 days of treatment of the assigned treatment
cream that was applied topically on both legs, the rats were subjected to evaluate muscle

hardness. “* p<0.05, 0.01, respectively, versus Naive control group * p<0.05 versus Control group.
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Figure 3 Cross section of the ipsilateral gastrocnemius muscle after treated with
the innovative combined extract. A) naive control rat, B) hyperalgesic control rats,
C) hyperalgesic vehicle treated rats, D) hyperalgesic diclofenac treated rats,
E)-G) hyperalgesic rats treated with low, medium and high dose of the combined extract

respectively. (scale bar 100 pm, 20x of Light microscopy) (Unwav)
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Determination of the oxidative status = the significantly increase in MDA level of

The effect of the combined extracton  left gastrocnemius (control group; p<0.05).
the recovery of tissue damage after = While, treated with diclofenac, three doses
induction hyperalgesia with low pH  of the combined extract could significantly
injection via measuring of Malondialdehyde = decrease the level of MDA as same as
-TBARs method. It was found that repeated  vehicle treated rat (figure 4).

injection of acidic saline pH 4.0 causes of
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Figure 4 The effect of the combined extract on Malondialdehyde level. All groups (except
naive control) were induced hyperalgesia with the repeated injection (day 0 and day 5) of
acidic saline (pH 4.0) at the left lateral gastrocnemius muscle. The assigned treatment
cream from each treatment group was applied topically on left leg at volume of 0.1 ml for
5 times per week continuously for 4 weeks. AT the end of experiment, left gastrocnemius
was collected and determined MDA level.

Note; ““ p<0.010 versus naive control group; *** p<0.001 versus control group: " p<0.01
versus Vehicle group; PPP H<0.001 versus Diclofenac group; Mt H<0.001 versus Low dose of
the combined extract group; ™" p<0.001versus Medium dose of the combined extract

group r; "™ p<0.00 versus High dose of the combined extract group
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Table 1 The effect of the combined extracts on scavenging enzymes.

Types of scavenging enzyme

Groups

SOD

GPx CAT

unit/mg.protein unit/mg.protein unit/mg.protein

Naive control 0.015+0.000 0.432+0.009 22.336+0.890
Control 0.011+0.000 **  0.332+0.005 *"* 13.855+0.370 **
Vehicle 0.012+0.000 *  0.355+0.009 **  15.698+0.990 *
Diclofenac 0.012+0.000 0.444+0.020 ©  17.957+0.610
Low dose of the combined extract 0.013+£0.000 &*  0.4214+0.005 “H 15.789+0.760
Medium dose of the combined extract ~ 0.012+0.000 0.363+0.004 15.034+0.900

High dose of the combined extract

0.012+0.000 &=

0.359+0.012 ">  18.090+1.660

Note;“ p<0.05 versus naive control group * p<0.01 versus naive control group; “* p<0.001

versus naive control group; * p<0.05 versus control group: P p<0.05 versus Diclofenac group;

" p<0.05 versus Low dose of the combined extract group; " p<0.00 versus High dose of the

combined extract group

Table 1 showed the potent of low pH
injection on the production of ROS relate
defensive working of SOD, GPx and CAT
scavenging enzymes. It was found that low
pH could significantly decrease the level of
three scavenging enzyme production in
control rat. However, the rat which treated
with diclofenac and low dose of the
combined extract could significantly
increase the level of GPx scavenging
production (p<0.05 both). Moreover, the low
dose of the combined extract could also
significantly increase the level of SOD

scavenging enzyme (p<0.05).
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Determination of the mean serum
creatinine phosphokinase (CPK) level.

Effect of combined cream treatment
on creatinine phosphokinase (CPK),
a diagnostic marker for muscle injury
showed in figure 5. It was found that the
mean level of serum CPK of hyperalgesic
control rats had significantly increased
when compare with naive control group
(p<0.05). However, the mean different of
hyperalgesic control group and vehicle
group showed no significant different.
While, the mean serum CPK of diclofenac
and all doses of the combined extract were
significantly reduced mean serum CPK
when compared to hyperalgesic control rats

(p<0.05).



Mean serum CPK at the end of experiment
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Figure 5 The effect of the combined extract on the mean serum creatinine phosphokinase

(CPK) level. All groups (except naive control) were induced hyperalgesia with the repeated

injection (day 0 and day 5) of acidic saline (pH 4.0) at the left lateral gastrocnemius muscle.

The assigned treatment cream from each treatment group was applied topically on left leg

at volume of 0.1 ml for 5 times per week continuously for 4 weeks. AT the end of experiment,

the mean serum creatinine phosphokinase (CPK) level was determined. * = p<0.05 when

compare with naive control (Mean+SEM). *, ** *** = p<0.05, 0.01, 0.001, respectively,

when compare with control (Mean+SEM).

Discussion

The combined extract of Z. officinale
and P. amarus has anti-nociceptive and
anti-oxidative effects. Its possible underlying
mechanisms of the combined extract of
Z. officinale and P. amarus in animal model
of myofascial pain were partly via reduction
of tissue injury as showed by a reduction of
CPK level. Moreover, the combined extract
of Z. officinale and P. amarus was also

reduced MDA level and enhanced activity

of SOD and GPx. Furthermore, it was also
decreased mechanical hyperalgesia and
muscle hardness.

The active compounds of the combined
extract Z. officinale and P. amarus are
phyllanthin and 6-gingerol. Phyllanthin is
one type of lignans that riches in P. amarus
extract." Previous study reported that
P. amarus extract showed anti-hyperalgesic
activity, as it elevated thermal and

mechanical threshold in a model of chronic
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musculoskeletal inflammatory pain induced
by carrageenan injection.”” Moreover, the
anti-inflammatory properties of P. amarus
were reported in various conditions.'®"
However, hexanic extract of Phyllanthus
amarus containing phyllanthin, niranthin,
and b-demethoxyniranthin failed to
show antihypernociceptive activity in
experimental autoimmune encephalomy-
elitis.”” For the 6-gingerol, Young and
coworkers were suggested that 6-gingerol
could inhibit writhing response induced by
acetic acid injection and formalin-induced
licking time (Young et al., 2005). 6-Gingerol
also produced an inhibition of paw edema
induced by carrageenan.” Moreover, ginger
oil contained a high content of sesquiterpene
hydrocarbons, in particular, 6-gingerol,
ar-curcumene, B—bisabolene, and
B—sesquiphellandrene, and the monoterpe-
noids geranial, neral, and camphene in
ginger oil,” and there was evidence that
ginger oil possessed analgesic effect.” All
of this information supported the efficacy of
the combined extract of Z. officinale and
P. amarus, riches in phyllanthin and
6-gingerol, that used in this study. Thus,
this innovative topical herbal cream contains
the combined extract of Z. officinale and
P. amarus may clinically useful for the
treatment of hyperalgesic conditions, such

as MFP.
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The combined extract of Z. officinale
and P. amarus has anti-oxidative effects as
it reduced MDA level and enhanced activity
of SOD and GPx. Scavenging enzymes
including glutathione, SOD and CAT
protect the cell constituents from oxidative
damage. Despite these extensive defense
systems, biomolecule damage may still
occur in hyperalgesic rats induced by
acidic saline injection and persist within
the muscle. The significant increase in the
activities of SOD and GPx suggests a
greater level of endogenous antioxidant
associated with the combined extract of
Z. officinale and P. amarus treatment
resulting in an enhanced free radical
scavenging activity. Plants are the sources
for a wide variety of compounds
like flavonoids and polyphenols. These
compounds may be responsible for
increasing antioxidant status. These
findings were confirmed by the previous
studies, Z. officinale extracts contain
polyphenol compounds, 6-gingerol and its
derivatives, which have a high antioxidant

23-26

activity, In addition, P. amarus extract

potent in Phyllanthin also exhibited
antioxidant activity."

It has been generally accepted that
raised levels of CK are still closely associated

with cell damage, muscle cell disruption, or



disease. These cellular disturbances can
cause CK to leak from cells into blood
serum.”?® After repeatedly injected of
acidic saline into left gastrocnemius muscle
in this study, acidic condition induced
muscle damage thus muscle cell loss its
integrity, subsequently raised serum CPK.
Treated with the combined extract of
Z. officinale and P. amarus in animal model
of myofascial pain, serum CPX level was
significantly reduced, this may imply
combined extract of Z. officinale and
P. amarus reduced tissue injury.

In conclusion, the innovative topical
cream that contain combined extract of Z.
officinale and P. amarus had anti-nociceptive
effect against acidic saline induced
hyperalgesia in rats. By exert its effect via
reduction of tissue injury and restored

oxidative status.
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Image Quiz

Cerebral Toxoplasmosis
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Answer

IMNNIN MRI WU multiple ring
enhancing lesions with internal small dense
enhancing eccentric nodules ﬁﬂﬁ@”mﬁau
target lesions Adumibanas basal ganglia
Lee thalamus WL vasogenic brain edema
3817 lesions Lﬁmmmﬂuﬁgﬂ’m HIV fatiung
Fasiini opportunistic infection %um'au
uasfisnansn NN T MRI uuLitle

179 Cerebral Toxoplasmosis

Cerebral Toxoplasmosis

W opportunistic infection q7lll,ﬁ @mm%a
Toxoplasma gondii ﬁﬁﬂwﬂmﬁﬂ’; g HIV I@ 3|
ANUINBULTD aiiﬂﬁﬁ coagulative necrosis
GINAN LACWU organism ‘ﬁh%uﬁ@aaﬁm
Frusan MANEIEIINe 5 INen

ANWITNIINNSITIRIRY

CT scan : 9¢WU multiple hypodense
areas VIIGHLLWN“HQG basal ganglia 8¢
corticomedullary junction %38 aWW‘U‘*ﬁ
posterior fossa VLGST %@szu ring 158 nodular
enhancement I@H rim ﬁﬂ‘LlNLLﬁSL%H‘LI

MRI : 879U heterogeneous signal
intensity GLW'T’; lesions ‘1%@1% T1W,T2W
images WU ring 158 nodular enhancement
LU “eccentric target sign” 1% post contrast
study TP vasogenic brain edema 38U

lesion s lummiiheseil

North-Eastern Thai Journal
of Neuroscience

72

2196 p93fasyLynlsa fU CNS
lymphoma o, immunocompromised host
ﬁmmimiﬁé’ﬁwmmﬁu ring enhancing

. v A& o
lesions @ F9919aUsEnauUfUNg
toxoplasmosis titer 58 M3 follow up study
PAINITINW D14 toxoplasmosis 612
lesions LAYNIE brain edema 81 NFiad
diﬂ/ I 1 . o %
Fa% w6l luineTe ana bl typical ¥inlwwean
NN ULIN NB136 898168 advanced
neuroimagings % MR spectroscopy, PET
CT scan sntelumsdiasouenlsa 6
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Pitfalls in Myasthenia
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3. Prostigmin test laan1an
prostigmin 2410 1-1.5 1N, 261 dhmendnaiie
WL ISET 15,2025 Ua 30 1017 Tnetseiding
M3 ptosis MMIBULTIWEaEELAL TWiNa
uaniseannidesias 90 fa fihemsdionadiu
athwfaan piheaafinamathaviosaeg
quiswviarlagdamngrozesen Faudl
fa 4meN atropine 0.6 NN, MNIVIRDALRDAG
Faunnennayusi lhaaen atropine nan
fagvnmamagey

4. Electrodiagnosis N19695179
repetitive never stimulation (RNS) '*7; 3 Hz
QALNUNTARNR9T89 amplitude 289 motor unit
action potential aMNNI508a 10 LATNT
§1979 single fiber electromyogram (SFEMG)

5. Acetylcholine receptor antibody
(AchR-Ab) A329nUS08AL 45-65 Miiae
ocular MG wazfauay 85-90 luiie
generalized MG #ilafivAoniansiany
muscle-specific receptor tyrosine kinase
(MuSK) Taeiluaglall@donsta AchR-Ab
wez MuSK sniulunsdiinmsnsadnsdnlu
¥ 1-4 Winaay wavdasmstudumsitiasy
TAusinan

6. madsnatienmlsanianiigi
pranuTINtue MG léun thyroid
function test, antinuclear antibody (ANA),
rheumatoid factor (RF) lone SEanuas/viae
nwisdnanfiamadian asanlsa MG

] [ [ 6 a 1
NWUIINNUNISTUIDEN Lﬂ uwﬂmﬂazmm

North-Eastern Thai Journal
of Neuroscience

76

%$oemy 18 13@ SLE, rheumatoid arthritis,
thymic hyperplasia 8¢ thymoma

7. nadseTadiiawEnnnansan
9098 lun13l4en steroid n30ena
nAdaru Téun CBC, stool occult blood Wag
liver function test (LFT) it

v 174 s o

ﬂ']?ﬁl?')QﬂUVI']\ﬁ)lﬂ\Tﬂ{]Uﬂﬂ']?

mwmmﬁm@ﬂuéﬂ’m MG Usznay
> oo Y am o
Fpmaasraiadisie W lemsitadeuas
NMAETRYNNU RN NN LN

MINTINNGNNDNITI RTINS
§1379 prostigmine test, RNS dumsasiadie
ﬁuﬁmuﬂﬂﬁmaa neuromuscular junction
vize Il a2 RNS ludihe MG dnwae
decremental respond FINITNIIVILG DY
WeJEN mestinon oehavioe 6-12 Halata aehals
[~ A Y o @ %
fenunamsensafiadadtamuanaly was
ANNIINE F95UM3 RNS Winaay fi b
sansnaqUhthellddulse Ma lunsdid
U A ¥ L |
&gmaummiwﬂ@ﬁu MG UFINANITNTID
09 593919 RNS Wiaay oafenadndy
@a9M332 Ach receptor antibody WNDEIETA
Fdu MG vdela aehslsfenadian Ma
A®33ANU Ach receptor antibody Saeae 70
wihiin thasranufagd ldudu MG ueithna
avaduauioaiungs seronegative MG

MIFIGI3? barium swallowing EL‘LL
v Aa A o ~ Y i
pihenaMINauMLIN {lamaddn barium

WNANIEUNINT DU aspiration pneumonia



M3§1333 CT - chest 51\13JWLI thymoma »LSJVLG’T
RN18AINI 1 b FasFnu launisHde
thymectomy IWT1¥MI1610 thymectomy ﬁu
fl“ﬁa‘]_id% ﬂ’iﬂﬁlﬁ% generalized MG Haugday
VLSJfI thymoma Aenal

H128 MG YN318A3361399 thyroid
function test INTEIAILTANLI N E
Fovfosay 20 Smudndlimasnge 2 Tae
N

Qs
nN19IN =
whwsne lwmasnin wihe MG fia maf
o o o 4
Xlp ENLAINEINI W NGRS LTEvuen &9
fnalnlumasnmn 2 daemsde
1. WANNSYINIIWYD9 neuromuscular
transmission
2. AAWATDY autoimmunity ¢ol3e
. e D 4 A
mﬁﬂmamumﬂwtﬂu 2 NANTIY
AIYIIIMISINILGINGINNT
1. Ocular MG Q375N U@ 818
acetylcholinesterase inhibitors LY
pyridostigmine (mestinon) WNALAARE 60
AN, A3909 1 1A 3 LAY WAIGM3
AAUFUDINDIMIVILIENSN ANGEIWIN Ft4
v = = 1 A ]
Innteuiesle Snaunsndauanenae lu
) A | A v A P
NALVINTauINLLae Ao Uiavias aauld
v = 9: % L% Idg AI
Vinudy haLsnn menats llaauaTiN
21 prednisolone VWAUILHNIDG 15-30 HN.
§0%% WAZIINNUMSUTUIUAET mestinon
A i [z 13 1
MNDINT mmﬂwyrzﬂma%ﬁbﬁmmm@hg@
1/5vamh 180-240 NN, 69T (3-4 Liaeiad)

Vol.16 No.1

MIGIA thymectomy 61,‘],{,;;‘]_']’]&] ocular MG
Liflwad frifmmemamasneana bl duad
waeliflenudndu daulngjasaausuasdve
81 mestinon LA prednisolone Lﬁ;ammia%u
suilutinGszaznamitesyann 3-6 (Wom
finee) aneN prednisolone AYBENITI) Liarao
5 3N, ¥]11°] LAY IEAENWIBH) YU mestinon
MIBANALNITNTDUIBIEN prednisolone I@&I
ma bR Tudniuwlugie M fuadidn
e ueluyud #iheilalléfen prednisolone
anaflomsvadlse MG 16 lunsdisanaiana
G’faﬂﬁm prednisolone 5 anN. 1 Lfl@sl,%’oiu
fonan Fihenenegoafimsauiulzedn
generalized MG I@ gain Lﬁ@%ﬂuﬂ,lﬁﬂ fay
gl ANISNLLL generalized MG sl
2. Generalized MG Masnlsznay
¢EIEN mestinon ENANNANTULALMIHFR
thymectomy ﬁLLu’mwmiﬂﬁﬁ@é’@ﬁ
21 frunnandosledFuen
mestinon BWIAGKNEY 1 e 3 aMEeNS
wnUsudiunamssauauasnavise b lnams
ﬂ'isl,a‘iuﬁ’aamaanqw%qaqm%’ﬂmﬁ 1 Uag 2
PRITUUTEMBEILaUTLLE BT 219N 2 UL
Usmenidiase |t wefagldnmuhanesas
AN AYBIMISATE UL N e
Isiensdey Fefisudu de amIzasrihe
T DIMIANENAILIN DIMITDOULTI WAL
VAL @’J’iﬂ%ﬂ“ﬂuW@mLLagﬂ’ﬂﬁdﬁlnﬂ 2-4
o pvmenannaUseano 6-8 Wnsau
PReNgaga lalenaifiu 16 Wadain

North-Eastern Thai Journal
of Neuroscience

77



Vol.16 No.1

2.2 MIN1§1@ thymectomy D:\Tﬂ’sil
generalized MG 7ilngtiaendi 45 T yne
AU WH6a thymectomy 308y 90

b2l & =S 2
gasfile|fuad Usznndouay 40 anan
NeJAE mestinon naIG L6 Saeiay 50 an

. & = v ] g dl 1
&1 mestinon aﬂvl,@ WNENTRYRY 10 LVH“LL‘LWIiN
I¢na snafidgaaisvilugisisneasms
Hiaica

2.3 m3linnanfidaiy fldse
VLGgfLm' prednisolone ka¢ azathioprine
(immuran) M3 Wensenanitaealunsd

2.3.1 MIWI6Ga thymectomy
v I % dl a 1 1w 1
udr laildme szaznafisafiuinmadia
14 A =t (% 1 1
Ignadatisvanm 1 T ndwhda laasnan
. v A aX A v
£ mestinon 89 k3N WAL N7 14 L
Na¥l9 prednisolone Wa¥ azathioprine
B2l dl 1 Yo 1 (%
2.32 @ﬂaaﬂﬂmumsmm
F 7R o . dl % A
Toeld3aumuen mestinon enfild lawads
prednisolone LY azathioprine
E A A
2.3.3 w”ﬂ’smmm’;zmimﬂa
9 . d 9 o
ammmmﬂmimL%%Ii@w:;w,m enflgléina
A dexamethazone W&y prednisolone

m‘icl‘isfsn prednisolone fauneiin

3
v

A3k
1. maBalAlugihe generalized

MG 0554296 5 8N, 6193 LazUSuasay

Ly QIJ [~1 dl A

B [N, YN 4-7 T aunswsmaiuine e
PUNAENDY 1-1.5 JN/NN./A% 511‘1)?&1?1%1@@@
Fausiduihenautaaldlugag 2-3 s
UsN EaAeN prednisolone IGeNNTAGTRIMS
14 :;\/Ly A 1 I =
Tonswnails 2 fan I@mmﬂmw_jmmm

North-Eastern Thai Journal
of Neuroscience

78

dg (% % A (2
Mt leentlszanns 1-2 Waw ndsan
gj dl aa% v g (Y Y dl
TUAeAs AT wLUTWIU Y wazileams
ALAIFaLe) 8AUIIAELN prednisolone &9 5 NN,
h e RO R AT TP AN AL o
1% ol % % [~ L A
Idennesie Hiaaan thanenidadieead
[ [~ 9: %
manauiugle
2. mal¥en steroid nadigihafime
meladamian a0 Wen dexamethazone
SemaviaaniRansmune 4-56 4n. vn 6 Fla
Ao aX & A
wazidlodu01n13aau 9isuidu
prednisolone W10 60 NN, §94 N7 hAEN
dé‘l (% £ L2
pnagslunatii sidandamaditheamne
dl Al o dl |
a9 Wasnndiheldlaviome lauszinFastae
%
meslaundn
3. MY NNAUNINGaUAINE
steroid 1@ SzdLANMA WAeegs Hansan
Tunszmnzans msfieuga strongyloid way

L%aﬁuﬂ 39NV steroid myopathy NICHNNTU

enseulafings
[ . . o °
ms‘lmn azathioprine HUBLLLE
v
etk

a ¥ | 59:91 3 1
1. NIoneNTDLsTT e kaENS
| (9 ! Ao 6 dl
wasnse lnedmlrgfiingLezasdiiiannna
WNINTaULRY steroid LALNITAAIUINLN
steroid &
2. MIWneIAeen Saeha 50
[ [~ g: v nl 25 (=
AN, st (1 e Tuaza3s) wasUSumiaawin
100 34N, &% 150 1. N6 1)n<) 2-4 Silerh
3. MItsudiunaynsen azathioprine
& A =3 1
fasTasvananuLiszanos 6-12 WWau Agla
¥
s euaulsnlusvesusn



4. ahselNaLINTauYaIEN
azathioprine Zswusag 1gun miﬂ@wvl,mms:@ﬂ
naWiAA neutropenia Wag LET Aeun@ain
MIYNAETaAGy 39A1961393 CBC Wae LET
[~1 I % dl
Thisveze loaamnetnausn waunsndeuiian
wulgnilasalien Ao mauen

BINAN G NAUDU ald 6 wa
KA} cyclosporine, cyclophosphamide,
methotrexate ¢ mycophenolate mofetil
4 cil cil o 13 A v % A
Gﬂawmﬁmmmmﬁum‘ﬂsﬁﬂmmqmu R
£ A i’/ 6
il lundesiesnsss

2.4 MISNAE plasmapheresis
losiinnisrasdiiiodn Ach R-Ab aanain
[ 14 1 2:-{/ d; 2l a . ..
TIME TOLNTHOALEA myasthenic crisis

2.5 N135NW1A 28 intravenous
. . [ 6
immunoglobulin (IVIg) 1anUssavauag
Y919% 1 157U plasmapheresis FIFLAIN

¥ a 1 & =y A 1 7
uazldnadnm Taide da @ﬂmmqamzmm
160,000-200,000 LN

3. Myasthenic crisis A9 NefKe
MG Sz ladiman Fafieanlsafiguwss

1 |dca| 1% A a 2!{/
LLazmusnga\lmsz;u fo nMafieuTe Loy

a 31’ cil L = 1
wngmsfiamaiiUan fiheaviansaanuus
22INANHDNTNAY NTEUIANLALNAINAD

cil o v Cil ° Yo
yrendivenfimemelari i r;qgmwmia
c,; [~3 dl 1 1
fusy wnrsnnifiasanlollean wazsamn

1A a v 14 1
e lallieswe Bemenuladumandasla

1 & dl 1 cRI

vomelavarlfiasosrdraniela Feniny
myasthenic crisis ARIEAAINUAIIE

2 a
cholinergic crisis mm@mﬂi@?m mestinon

Vol.16 No.1

a :SI 1 Y A o
ANLAY 3901M150199 N LA
A o Aan cil 1 £ A U )
AdnweIndinAuaneein Aa Jilae

. . . . v = A 1%
cholinergic crisis @ awﬂim@mﬂﬁﬁ g1
mestinon LAY VA gmumﬁﬂ 8ms

[y 4 1Y . X o =
NANHDLEUNIEAN (fasiculation) Yiad&e
U IMIENT N eansn 1 guen
2 Mgeanale MIsns fe mslaviate

dl 1 % 1 [}
mela w3ashomelanazm ludlalums
LeIN 2 NMIZAINET elﬁwal‘maw mestinon 3namn
1 [~3 L Yo £ v
mezam@vlﬁﬂmmwﬂmﬂmum'ﬁsﬂmma

dl 1 cil o (% A 14 (9
Ww3astiemela Nddy A dasmilade

4 a v (% (% £
NI U warduldnissnmilas BNTEE

o dl % f dl 2%
MASNENAU) ma%ﬂﬂmwmmawmmiﬂwm
IVIg ‘vﬁa plasmapheresis 16’7 ﬁL‘]‘ﬂ%ﬂﬁ%ﬂkﬂﬁ
oiszlamd
U 6 [ dl
4. pithy MG Tunssmumant i end)
AT s M mzanane Aneanm i)
dl Yo LY 1 a (% dl
adlnl@suensanann MNuazduadImTen 1
ﬁﬁﬂwasmﬁqﬁwﬂuﬁﬂm MG @i MIsInTIn
wuhgthe MG sansndsasss een lallésy
A v o dl g 6 L A
ENARRANTL WHadsaTsiKUeaaiionns
dz A a [~3 2 dl 2] Yo A
FU% LRIV AIANN L mmmmvl,m‘u R
mestinon D13&9KANElNAgNFNTLGH
UAZa1ARARANRUTIL b6 §1% prednisolone
I g: 6 gj
mmﬁmiﬂ@ﬂuﬁﬂwmmm AMIAADATI
o 2 a 2 2 :il
mminmvl,@@]mﬂﬁ@LLaﬂwuw@]{Lm 37
ARDARANNILUNTILDIANADINITA DULTI
QIJ I Aa o 6 .
Fras A 2 Jlenn (transient neonatal
myasthenia) SHUAIIDIRMIN AN
QualinfinaanaanaeL

North-Eastern Thai Journal
of Neuroscience

79



Vol.16 No.1
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Anti-infective Agents

Cardiovascular Agents

Other Agents

Aminoglycosides Acebutolol hydrochloride Chloroquine
Ampicillin Oxprenolol hydrochloride Corticosteroids
Ciprofloxacin Practolol d-penicillamine
Erythromycin Procainamide hydrochloride Interferon o (INF-o)
Imipenem Propafenone hydrochloride Mydriatics
Kanamycin Propranolol hydrochloride Phenytoin sodium

Quinidine

Timolol maleate

Verapamil hydrochloride

Trihexyphenidyl hydrochloride

Trimethadione
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