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SY12 NOOTROPIC DRUGS : EVALUATION ON THE SAFETY AND 
EFFICACY 

... ... ~I " J 1 ..... J... .., J ... .,J • ~ I 

Y1l'JLW~W1 aiieN~ LutJviu viwi tniml"iY1t1m·ma1 .. rn1mrn1nY1a~vim·HNmu1"i'JamN Vl'JLLVI • • 
L~ man'.lu a'J ~U" m~oi1'Jtl"il"it'l'Ul~'l~ijaipJl W"iVl~mniL~'l:f ~altll"it'l L'liL \~tia01ucyqp nl"i 

L1rmfm:i~m"i~loY'JLLoiL~n L~t1lti~1 a~m1~mN~t1 ?J~atim1t1?J"il ~ni:n hvivi11ii-51L~tlt1 
" 

CV "'1 o' """ d "1 .,J J' I 1 1 d 'l "" J: 'l" "iO'l:fltllnl"itla 'lHtJtl"j '1a ~1 tl'lltlll'l'l'l"i'J 'lJL"jt}'J\Jtltll'J "j tl~ "iLYl'l tl~ "j'.}"j'J Ul'JV}"j'J'.)~VIBU ~ 

1 ti "'ti J' ti" ~ 'ti d " ltl ct " mn 'UUl'lmlti "j~OBUfll"jeJJ) "iltl'U 'l~Wmmtia'"i 'lJBtiaVl'JLLVI "j~L~\Jn11'J., 'llJt'l'J'lJB . " 
iia'llti'lm~ijviuaul'lnuii1nrn'l'lfiJ~ -hij'lltivi1"iw'l1"iru1au1" h ij'l!tia"itlLfit11num1iitlav~ " . 
.tfoLLa~tl"i~~YJ5mw'lla'l£mf u 1 au1'Jl "i 

f'l1~1n~Y1113J 

Nootropics t1l'llnmu1n1n~a~1 Noos LLtla11 ~VI (mind) + troepin LLtla11 'll1'lmJ1 
.:,'ltl ct .Ja "~ • .,J ... . I Jc< 

(forward) vi11iivit11t1Y11 VltlltJt'l'ltlll'li.Jql'lllL wtim"il'll'll'U'llfl'Jatia'J L\Jt1'3'.llnt1vi1vi1..:i '1 l'lti 

vi11iivimt11naL~EJ'lnu vi~mvi~aiinuarl-51u1umn miiivimt1Yh'lfluQ11"i1LLa~rnnai"ioi1..:i 1 
" 'l ' ., 1 JJ' 1". ... ct • ~ 'i 1 'l m'.l i.JVl"i'lnu tJYJU'l~ 'lfm'l1ti '1 Viti nootropics vimt1t'l'Jtl1Ull'lat1t1'lmV1t1~ L~tJna nti~ 'l 

d .Jc0t1 ... d 1".,J • "j ct I J.iv ti ( , 

nvi1ii l'lti'llfltiaVl"ifltim"i 'lfLWflUl"i..:Jatiti'l L~tl"i1tiMnatiYJL'lfm~viuairn'J neurotorucs, " . ' . 
cerebral activators) l'liL~i.ia01ucycy1m "i L~tJ'Uj' (cognitive enhancers)n~iiYh?iLi'.Juma~mm"i 
ai.iti'JL~tii.i (antidementi~ drugs) m-rnmmm"iaa hLiiaf "i1t1a'Ja~ulw"i8nvia1t1?Ju~Yi't?i 
1u~tlr.Javii1ru')lLa'~tltl1Vll"i (dietary supplements) Vl~tltl1Vll"iU11'3~'lJmw (functional food, 

medical foods, nutraceuticals) 

" "' ~fl\'l"ll'HU1 

1 um"ioY'JLll1viii1t111m"i l?imvi~aai'lm'Yll"i?Jii~ L~?JiJ~vi~'l '.!~ ltlifr.Jaoitim"ilil'llU 

'llti'latiti'lvi~a ltlLLnl'llm1~f.J~tln01'llt1'laiia~ifu ifoijm"ia1tlvi1t1mh1el'1'J~1t1Y1q'l:f~V1~t1 



Vol 23: Supplement 1, 2001 S97 

ainJOifl1u~1EJ 1 liJih-.,mt.Jam'3i'lf101')at!uauutiu1'3LY4EJ'3Yrn LLa::tl1 lua01')u1u fa01am'3 
• .J .. , ' " 

G')Ovv1nt.Ja0ln ruin~ Lfi~v1 nm::ua~111m ~ti~ tl~l1~tinnm ti-3LY4EJ'3U1'3a1u1~~1EJ 1501')~~ 
1 u 

tiu1'3~1u 1 L~tioitiu~1mt1d1wru01')mh1ii'3a')')W~tu?Jti'3t.Ja01nru.nLLoia::tiu1'3 l~ u1v:: 
1 

A I 1• 1.J' Wv1')tlJ1v1nL \101 t.Jaoiti u'U 
1 

• " .J .,. .. .J,$ .., .J" .. .J ., 1·1 " 1. 01')'Yl1\1'U1Yl?Jtl'3atlfN \1')f>WEJ1Gall1WYl'11~fll?Jtl'3atlti'3Yltl1'3fl'3 (YIEJ1v::L?J1 uLLn 

1'lliltyl11) ~titi:: h ijna ln~tifiu1u l~tiu1'3 h 
.. ., .. .J., q .cl 1 ti .cl 1 I 1 J.. 1" .. ., <' 2. t.Jaoi.fltu't1Yltl1'3fl'3mrnti:: ')\J1'3 t1na nvm-3 ') LLa::t.JanLn~v1nm') 'lft.Ja0l.fltu't1 

~ ti ,$ .., .J • 1 " .. .1.J • I " .,. 1 I 
'U'U L 'ULl10lt.Ja'11~tynv::m l1Ln~m')LuaEJ'ULLua'3'llv'3?Jv 1 l1')v t1 

3. 'li vt1a01')~ffM1U')::anfit.Ja'llv'3m 1 u~i'.hu l1~v'livt1aY11'3')::u1~inm ijifi01') 
u u u 

~mflL~vllv l~L Y4u'31~ ait11')fla<jtJ~vt1a l~mml'vmL~l 11u L'lfuij~11t1am~mfnumn-utiEJ 
1 u 

L Y4EJ'31~')::W:h'301')\J~1.fl~t.Jaoinru.nif u '1 nu1::~\J'llv'3a1') 1 u~1'301EJ O\Jn1')aQlm1tlL~EJ'3'lltl'3 
nl')LflQI h~ ua::aQI ltJmnuvm f4t1'31Ql at1~lJifOUU~tlltU~U~lfl~l1~tl liJ Lll1JollJ 

EJnol'1vu1'3Liu rl'1wmfiamw 1 mlt1tJ'3LOQlv1nl1avQI Lav~ 1 uat1a'3&iu Lav QI 1 UL~EJ-3 
at1v'3 liJwv vlJ;jtl101')l1a'3atl (vascular dementia) LLOinau ltJ1'lfm-rnmmn1')l1a'3at1LLUU'1'a 

l'lflt1v{ ~'3Wmfia111w~d1~tyLOQ"lv1n01')L~tltl'll8'3L'llaai.h::a1n acetylcholine LLa::mffi'lf~v 
.J ~ • 1 ti J' d 1 '1 " t ".'I 1 .cl ., I mmtit1l')flLWt1a1') acetylchohne ~ munv:: ti ~t.Jaorn~u1EJ un')tuLL')n~'3nai1 

4 1 ..,.J "' ... ,J .I .. .J 1" l1')8 umrunwmGa111wLn~v1nm')'lllQla1')'1'3n')::uau')::a1n'lflJQ"ll1'U'3 01') l1tl1l11') 

l1~umn o1 tl'3Wv1')tu1 L l10l m1~1ui1v::a1t11')fl1 tJ L ~ t1al')ri'3n')::UaU')::a1mfil ~if u 11 'Uatl tl-3 
,J .J " 1 " .. .,, 1 ' ""ct: .J .J ., ~ ct: 1 !:\ • l.J '11lJYJOlv'3n1') ~v')'3l1')8 ti LW')1::t1'lllJOJmrnLnu1?Jv'3l1a1t1'1U'll'UOltllJ lJn1')QJ~·at1 nl')Luauu 

u 

.. I QJ ~ d .i ~ ~ .I I ~ .::ii 
LL ua-3 n1')a'3 L~')1::l1 01')Ln\J n1')l1a'3 LLa::01')tJunt)YJB'll8'3a1')'1'3m::LLau')::alYJLLOla::'lflJQJ ti 

')1 ua::L~ UQl'll ti-3 n a lnm ')~1u ~ti 1 mLoia::.ff uoitiu~'3u-rrn tJ~uu 1 tJ011 t11111::01')n1'31lJ'll ti'3at1 v-3 
1 

l1~vm')iitlv~t1oi1~ 1 ( ')::~\J01')n1~1lJ'lltJ'3LtllJ l'lli.f 01'ljj Co-factor vvn'BLv'U LLa::LdG10l~~1 
1 

LU1J LlllJollJ) ~LL01noi1'30lJ ni1l1'~10ltJUtl1vliJuuuvmat1tJlu LilJ mt1i101')\J~lfl~ lecithin 

v::alt11')flL~t1 acetylcholine luat1v'3 l~l1~tl liJ 01') 1~-ru tyrosine j'jt.Jaoiv01')a'3L~')1::i-1 
dopamine LLa:: noradrenaline LYfo~1Ql nl')tJ~lfl~ tryptophan l1~tl hydroxytryptophan iit:.ia 

oiv01')n111tl1~'ll8'3')::uu serotonin t11ntltimL~ll1lJ melatonin LLOl'llm01')t)QJ\JnOioi1~ 1 l~ 
v~'3l1~v liJ 8U1~h Lll'Uol'U 

d1-.,-ru na ln~a1')ml11')l1~vmv:: 1 uiit:.iaoi vm')n1'31'Ul1~murt?J~11t1tl~u n~hrn-3 
at1v'3l~ifu ijl~-.,ain,.,awifi ua::ai'lrn'3vu1~nj'jt.JaGianalnoi1'31 l~-.,a1mLuu ~~mvalu 
l "i'.J I 1 I 1"°'.J' ~L un~t1 l1ty '1 ~~'31J. -

L t:.iaoivm')n1l1tl1~?Jv~a1'lri~m::uau'l::a1n tQluOJ'l-3 L'liu L i'.J1Ja1'lL~t1o11J 
1 

., <' ... i'.J .J ti ~ t I ti ., ., 
(precursor) 1Jn1')a~L~')1::l1 lt'ltll 1Jal'lYJm::OllJ')::\JU1JlJ 1 ~f.10l')'3 L'lf'U m::Ol'UOl1')\J 

(receptors) l1~mru&~m'l-runarn'Zl1uaivu')::ain (reuptake) l1~m'JuJ'3m')n1a1v (Liu 
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acetylcholine esterase inhibitor liL~)J acetylcholine, MAOB inhibitors liL~)J dopamine) ij 

tnlrn1vn~"mn~t1v1u?i'tiif ~~ 1 um·rniltl'i1vifiihn"1')tlA')t1UAa" ltlil~ 1~ . " . 
2. r.rnoit:im'jl 'HaLiuuL~ aGJ l tlu~a)JiN ijr.J~01J1ru?i'~r11~a'j')'WAru 1 u?i' aif '11u1umn • 

t~umaln~Lnvi~um•n{Jur.rn<J1nm'i'llt11vm1t1GJL~tlVI (L'liun~" ergots, papaverine, 

isoxsuprine, naftidrofuryl, flunarizine, cinnarizine calcium antagonists LLa::m~titinq'Yl~L~)J 
~ Q,I d4 d Q,I d4 .JQ,I 4 

nitric oxide) 'H')tl a Vim') Lm::n\J'll iN Ln aGJ La tJGJ 'H')tl nl')'JU'lltl~ L)JGJ La vGJ LLGJ~'Ylr.J\J·nrn t!Gl LatJGJ 

(ginkgo biloba, piracetam,pentoxifylline) 

3. ~rn La~i.m1')n1~1u'lla~ L'lfaath::ai'Ylm'3r1ti"'H~v favnaln~'l,j'Yl'i1ULL tl~GJ Liu 

hemodialysate, brain hydrolysate, piracetam, pyritinol, flunarizine, cinnarizine, fa)JLLa:: 

a"u l-w'j~n'HaimtilGJ • 
.. 1a. d Q, Q. • 1 " t J 4 

4 . r.Ja<J1nm')aGJu'imrua1'i'YILOVl'WlfOltla')JtJ'3 GJLLnq'YlilLLUU antioxidants 'H')tl free 

radical scavengers LLu1tU)J'llv~m'i~'lJ'WU'H~viM't1mlairuairni1a1'i'lfilvilviu1'3~vvnq'Yl~L'liu " . 
dil L ~"~u mh'3')1GJ L~1mn LLa:: 1u'llru::L~mnunomh1 tlLLt1ur11'3LLa:: li\J'):: tu?tu1 um') t~lfru1 

" 
"' "' ;' .fll • 1 UI 4 .fll .. Cl .J t 1 r.J aoi fl tlJ'na'llfll'W LLa::A11 )Ja'JtJ-31).J L uU'J1U1U )J1 n U 'Yl1'3 n1 'iLL 'W'YltJO tl v L uU'l 5n1')'Yl'lJ1a''lJ 'J • 

1 um'i-rn'lfl t 'iA Liu 1 um'i-rmfl t 'iAatJilu101-w1{nmlu L~)JLAm i!um-w1::15m'iL ~"'H~ti 
m::~\J'i::uu dopamine LLoJiGm')~'3n~11Ltlmwt1'3m'i-rn'lflt11m'iLYl1ifu l,jmm'itlUv-3 

num'iL~v)J'llv'3L'lfaaa"v'3~ilmn~umiL~vtJ 1 1~ m'ilia1'i~ilq'Yl~LLUU · antioxidants ~'3 
" ~ QI • ;' ~ .r 4 1 ""' 1 I .: Cl {J I .J Cl mm'itluv'3num'ima1m'lfaaa)Jv'3L 'W)J'lllJ 'J-3 GJ'iUA11)Jau 'Jvtl1'3'i1GJL'i1 L 'iVm una)J'YllJ • 

q'Yl~ilv~nua"v-3 (neuroprotectives) mu1'3oi'1mimrit1u~1unaln~tJ LLoiil?i't1>JaL~lJL~)Ji1 
ilq'YltLtJu neuroprotective ~'ltl ( L'liu deprenyl 'H~tl selegiline, bromocriptine, NMDA 

antagonists, NOS inhibitors) n-wat1t.11~-rUA11)Ja'Ul'JLLa::U1'3ol1ilm'i1'ifL~lJ~Uv~1'3lJ10~1tJ 
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Drugs Trade names Actions & effects 

I. Noofropics & Neurotonics (MIMS Thailand 2000) 

GABA 

Hemodialysate, 

lsoniazid 

Mecobalamin 

Nimodipine 

Piracetam 

Pyritinol 

Sulbutamine 

Vinpocetine 

Bainto, Gammalon 

Actovegin, Salcoseryl 

Isoniazid Atlantic 

I 

L \'lirn1·rn1l1l'l, neuroprotective 

MAO inhibitor, L\~iHll'lrniiu 
Methycobal, Neuromet, Sicobal, etc. 

Nimotop 

Embol, Mempil, 

Vitamin B12, neuroprotective 

Calcium antagonist, tJtllfJ'IHlllVILauVI 

Membrane action, n'l~Giu metabolism • 
" d .. 

Noocetam, Nootropil, etc. iWlnl'lLnl~n1J'!Jll~Lnt1virnt1vi 

Encephabal, Memonol 

Arcalion 

Cavinton 

m~~lJL'lftiiflh~m't'l ACh, neuroprotective 
I 

L \'IJJioniJu ih, membrane actions 

Sodium channel inhibition, antioxidant, 

'lJtntJl1tl llVI La llVI 

II. Cerebral activators (MIMS Thailand 2000) 

Bencyclane 

Cilostazol 

Cinnarizine 

Co-dergocrine 

Dihydroergotoxine 

Etilefrine 

Flunarizine 

Ginkgo biloba 

Hydrolysate (brain) 

lsoxsuprine 

Nicergoline 

Nimodipine 

a - Tocopherol 

Fludilat 

Pletaal 

Stugeron (Many) 

Calcium antagonist, tJtlltJl1t1t1V1Lat1V1 

Antiplatelet, '!ltlltJl1t1DV1LaDV1 

Calcium antagonist, '!JtlltJl1tl~VILaDVI 

Codergine, Hydergine,etc. m~~lJ'l~\J\J adrenergic & dopamine 

Redergin 

Hyprosia 

Sibelium (Many) 

Tanakan 

n'l~~lJ'j~\J\J adrenergic & dopamine 

n'l~~lJ'j~\J\J adrenergic 

Calcium antagonist, '!JtlltJl1tlllV1Lat1V1 
" d .. 

Antioxidant, t!Vlnl'lLm~nlJ'tlD~LntiVlrnDVI 

Cerebrolysin, Socoseryl, Tricortin 

Duvadilan 

Sermion 

Nimotop 

Hijuven 

I 

LVh.Jal'llllm'l, neuroprotective 

" Antioxidant, n'l~OjU'l~\J\J dopamine 

Calcium antagonist, '!Jtlltll1t1DV1Lat1V1 

Vitamin E, antioxidant 
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Drugs Trade names 

III. Neeurodcqenerative diseases (MIMS Thailand 2000) 

Almitrine bismesylate 

Donepezil 

Riluzole 

Rivastigmine 

Duxaril 

Aricept 

Rilutek 

Exelon 

IV. Haemorrheologicals (MIMS Thailand 2000) 

B encyclane 

Buflomedil 

Naftidrofuryl 

Oxpentifylline 

Fludilat 

Irrodan 

Praxilene 

Herden 

Thai J Pharmaco/ 

Actions & effects 

n~~~unw~nu hL viim~ 1~aua~ 
ililn~h"u 1 tlm.rn.:i 

AChE inhibitor Lvi>J ACh 

Antiglutamate, neuroprotective 

AChE inhibitor Lvi>J ACh 

Calcium antagonist tJUlEJlH'lil~LHil~ 

Lvi>Jm~ hrnLimJLHil~, 
tJtnU'YI ail~ LHil~ r.J ilU 

Lvii.101~ 1 'HaLiuuLat>~, 
tJtnU 'Yl(lil ~La il~r.J ilU 

Phosphodiesterase inhibitor, 

Pentoxifylline Elastab, Flexitol, Penlol Phosphodiesterase inhibitor, 

Sipental, Trental endothelium -protective, 

tJUlU'Ylail~Lail~, 
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I. Antioxidants, Free radical scavengers 

Co-enzyme QlO, ldebenone 

GPl -104 6; immunophilin ligand 

Glutathione, Glutathione peroxidase 

Melatonin 

Superoxide dismutase (SOD) 

II. Hormones 

Estrogens, Conjugated estrogen (Premarin) 

Dehydroepiandrosterone (DHEA) 

Melatonin 

Testosterone 

III. Neurolransmilters & modulators 

Cholinergic drugs (Tacrine, Donepezil, Rivastigmine, Metrifonate, Galantamine) 

SlOJ 

Dopaminergics : Deprenyl (Selegiline), Bromocriptine, Apomorphine, Ergots, Ergoloid 

mesylate 

5- Hydroxytryptophan, Tryptophan 

Lecithin (Phosphatidylserine, PS) 

IV. Vitamins & minerals 

Vitamin A(betacarotene), Vitamin Bl(thiamine), B6(pyridoxine), B12(methcobalamin) 

Vitamin C(ascorbic acid), Vitamin E(alpha-tocopherol) 

Nicotinamide 

Selenium 

V. NSAIDs: Aspirin, Indomethacin, Ibuporfcn 

VI. a~ulw'i • 
.. J' ~ .,J'.,, J'.. (!' 1") '1f1Lt1En UlltH (tnl-11'>'11m\Jl\J~onc:>mma::m~\'4ty11\J~) u vmarnu mm1u11Jamn~'>~rnn lJ 

J1>Jutlm, J1>Ju~Utfo1ua1J..J, m::~nua1J..J 
utl::n1u (Ginkgo biloba) 

djQlDi'IJ ( a1utJ~::ntl\Jluli\J') 
Lall (Ginseng) 

- · "1J.hll1~ (Ephedra) 
d - .. L "1Ql"1n'IJ'JD 

Evening primrose oil (EPO) 

Yohimbine 
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' ® ® ® ® 
1. hVJl1mWlL~tl~H'fiHN l~LLrl f.11 Cavinton · , Nootropil , Trental Actovegin 

LLa~ Duxaril 
® 

e ..,i 1" I ® ® ® ® 
2. fl11~VJ1l)J'11LamJ ~lLLO m Sermion , Encephabol , Actovegin , Duxaril , 

® ® ® ® 
Stugeron , Tanakan , Hydergine LLa~ Nootropil 

Id .. .J., I .f d dl::t "' 
vm11 )Jtn l1a1 tJ'lf'IJ ~n m~11 fll'l ll'lJ eNm)J Na~Ol an~ 'lVJl1a a~ rnv~a)Jv~ Lrn~n11~VJ11)J 

e ..,i .J ti "" I d d I "•'1 .J d "" ti "" ti "' 1 I :: ti '11L"v)J 01'll1'1~ ')~LlJ'IJ11tJ1)JNa~OltlNu1tJl1)JVJ11)JN~ 00ll11~')~UU ')~all'l\-1')tl )J'IJ'IJ Oltl~ 
" 

.. q J "'.J.i., ti g ...... 
W'11')tlfltNLVJ')tl~)Jvl1 L'lfl'l~atlULLa~') LLUU01'lv10'lfl1'1tJ " . 

.,J ... .Joi ... ti " 1. L~';JiN3-Jfl't1 L'ifflQ-lnv\J ')~0tlU~1tJ 

1.1 Specific disease scales (SDS) LU'IJ~~~1~tytl'l~01'lLL'lOLW')l~01'l~'1~Uvnl~i1 
d d "' 'l I.!: J .J'., ti QI t :: I 1" 1 t tJ1)JNa~l1')v )J'IJ'IJ LVJ'ltl~'lf1010ltl~Ol'l~nu 'lVl'IJ'IJ 'l L'lf'IJ 01') 'lf Barthel index score 'IJ ')VJ 

"' J .J'., .!: " f l J .J'., .J1 " 1 .,., ., t 
l1a801 LavO'Ja)Jtl~ LLa~LVJ'lv~'lf1~'1J'IJOltl~L u'IJLVJ'ltl~'lf10'J)J10l')1~1'1Jl1 ?JLLa~ 01'lU01'ltJv)J'lU ~tl 

i1ltl 

!11 .,j .J' °' .J .J • °' .J I .J "" .J' °' t10 11 
1. 2 Functional outcomes L u'IJLVJ'ltl~'lf1~l1'1J~l1alVJtuflU~Uvn Nal1L001'lJ'IJOUNu1tJ 

u " 

1 " J .J'., .J .. ., t '1 ''l " q .J .. .J' ., ".'I I .. :; • 01') 'lfLVJ'jf)~'lf1~l1~LLa~Ol')~OU ')VJ LLOl )J 01Uv0tl~l'-Jal1LO~'lJ'IJOUl'-Ju1tJ11tJ1'lf'IJ01tJ'IJa1lJ1'ltll11 
" 

1 ti ".'I d .. .J' "" <1 fl .J I J: d "" I 1 g "" .J t 
l1Nu1tllJtl101')~'lJ'IJ'1')~ 'l OLu'IJ01'ltJ10l1'1~Ufl011tJ1'1J'IJ~'1'l~ L'lf'IJ 'IJ01'lv10lfltn'lf'IJ~'M'IJ~11 

" 
d ·1" ., "'.J.J' "''l' d tit g I )JNan1 l101'lv010l'IJ'lltl~'Mau01rnu01nrnEJ~a)Ju~a01a~'M'lu i.i n~LL)J11r.Ja01'lv1nlfl'1~wu11 • 

., "' l" I ".'I 1 '"".J' ., .!: ti t .. .J aim'lt'la0101'le>~OltJ'lJv~l1ati~Latl~ 01 LLOltl101'l'lJeNNu1tJ )J~'lJ'IJ ~~uu 'l~ tJ'lftJ'lJe>~mfl'1~ . " 
'°"' J' Q.I "1111 'I d d 'l " I d Q, 

L001'lJ\JOUNu1tJOtnOl1'1~'\.HlO 011101'1')~ 
" f l .,j .J' °' .J e f l ti "" ti 1 .J I 

1.3 Quality of life L u1JLVJ')8~'lf101l1'11L u'IJLLa~VJ1'l ')~L)J'IJ~1ma)Jt1 '1Jf.11l1W'U11 

01'l~mfl L dv~~ul~r.rn~v1~ LW'll~Ul~VJf~wui1m l~Na~LLoiVJrumw?1i01'lJ ei~r.IU1E.1m'1 l"~ . " 
.J' J "" ti d .J .. .J' ., I ~ e 
'lJ'IJ L'IJ8~'110LO~NG'l'lJ1~LVJtJ~'lJ8~tJ1l1L001'lJ'IJ'11001'l'lOlfl L'lf'IJ tJ1al)J1'ltlLW)JVJ11lJ'11 VJ11)J 

\lai~ 01·u~E.1u'fl1~e>01'lli'mm l~~~u LLoirirumw:aiOl'lJt1~rJu1EJmvl"1~~~uon)JNa'lJv~m 
" . " 

tf u 'l 'M~vmnu.gna1m')oa0101'l.gn 1~~mn LLoiijNa'li1~LAtJ~v1nmnu.gmh 1 l-1L~m'Z1 ~1~ 
u mJ ~~fi'liil~n1 l t-1VJrumw:ai01?Jei~ rJu1EJ~~u . " 

1.4 Global assessments L UlJi5m'ltl')~Lilu 101t1fl1W'l1)J'llfNr4u1EJi1~~'1Jl1~t1lii L'li'IJ 
" 

m')tl'l~Lilirna?Jei~mlur.Yu1EJVJ11)J:51L~t1)J ~~1rnnv1nv~m~E.1oi1~i'~'Mmmmu L'liu VJ11i.J:51 
" 



Vol 23: Supplement 1, 2001 S103 

2. 'ltlUU'U01'lAmfl nl'lAOlfl~LVIJ.Jl:::mm1'lL~U double-blind randomised controlled trial 
" 

(RCT) tnLVl~)jm'lAmflLL\J\J open trial lfu lil:::)j~11"L~t1flt1~t1u'l11..:i~1 
.., ~ I .J ti' ') ~ .c:t ~ \l I I 1 :: A 4 ~ dfl ~ti 
Vl'lUUntlUYllil:::a'l 11tn LVl"t:JaVIVl'ltl "tltn'l 'lUU ~1'lWlil1'lOJ1Cl'lL~'ltl'l"tlYI L'lf • 

Y1V1at1ULLa:::'ltlLL\JtJnl'lAm:n'll1..:io1u oiti 1t1dlil:::mh1~'1'l1£Ja:::L~£JVl'lltl'1tn nootropic \J1'1'lfUVI '( i~ 
u I ~v 

~)jm'll'liut1£JL~£1'1GJ1"a1~ui.ia~1'llt1'1m'll~" 1luh'1Y4JlltnaA~~~~uY1{ JmLLn 1 r Ii Mf -1~v0"cl\o(
1 

® / VV\vKGi.-1.. 'X~1Y\ l{N"""°'> ·s_ ·' V'1 YI I D h 2 :: 
1. Trental (Pentoxifylline) tlil (]Ylil1Vl£J01'laVlf!11J{VIUVl'2HNL~tl~ £1\Jt{'lnl'lLOl::: I L 1 

.... <:f"' ~ '" • ., ... .f blod<- .,. MlVHO~lt-l( .JJCC.!f0( -11 uVtnll."? 
nu'lJt1'1Ln'lV1Lat1V1 LLa:::Lw"m'la'l1'1 prostacyclin Y11hrnqY1fi'lltn£JV1at1V1LatlV1 ri'1t:Jalvi"m'l cl {(At{, 

lvia'lJtl'1L~tlVILLa:::m'lLfl~tJU~1U'llfNL~VILatJVILLVl'1lm~iu lil1nm'lAffH1 Vl~'1 RCT 1Vl£Jn1'lLli 

mfl1£Jlu i 2 ~11"'1V1a'1LnV1mm'lviat1V1L~t1V1a"t1'1muoi'u Lrn::: 111'01V1oit1ti'uu1u 25 iu t:Jam'l 

An'H1wui11iia1m'lClaV1el'ol'nm'lL~£J~iGJLrn:::hJ)jt:Jaoit1m'l~u oi'1'lJt1'1maaa"eN 

S ®(c ) .t fl1 1 . . • 'I " "' 2 . tugeron innarizine tltln(]YlfiLuU ca cmm antagonist Yl1 LVIV1at1viLatlV1'lJ£11£J 

oi'1 lmt:Ja~mli'VILU~th£J vestibular disorder Liu peripheral vertigo Vl~tl dizziness ri1ut:Jaoit1 

cognitive tJ'11ii)jm'lAn'H1~1mt:Ja~VILlilU 
® .f'j" I I 

3. Encephabol (Pyritinol) tltln(]"r'lfiLVlf.JLW"m'la{1..:i acetylcholine, LW" cholinergic 
o'l ... fltl ~ .c! CV I ~ J' .c! '}II 

transmission LLa:::m'lm u L'lf 'l1"Yl'1LW"wa'1'11UGlvL'lfaaa"ti'1"1n'lJU LLa:::LW"nl'l L'lf glucose 'lltl'1 

L'lfa~a"v'1"1niuLiuti'u lil1f101'lAn'H1 3 RCT n1'lAn'H1LL'ln1ur.Tth£J senile dementia 26 'flf.l 
u 

( ) ' ~ "' 1tl .J' . . fu . ...J' !! d mild to moderate wu11a1"1'lf1LW"Lat1V1 La£J'1a"v'1LLa::: cogmttve nct1on Vl'lJU n1'lv1fftflYI 

av'3 Lur.Ttl1£Ja'3t11£J 120 ')1£1 ~iiUfllVll cerebral insufficiency 1Vl£JL'li Sandoz Clinical Assessment 
\J " • •l:j 

Geriatric scale (SCAG) wui1a1"1'lflL~" cognitive function LLa:::m'lAn'H1'fVln1£JL1J~th£J 
moderate dementia ..S1u1u 40 'l1£J WUllL~" cognitive function 1Vl£JL'li Crichton Geriatric 

Behavioural Rating scale 

® ( ) .f'j" " d . d . 4. Hydergine Co- dergocrine titin(]Yli'HVl£Jn'l:::~u'l:::\J\J a renerg1c LLa::: opamme 

"' O 'J \I <:f "' ti"' tld ti I d 1 1tl"' "' d d 1 ., ... ~ J' LLa:::£J'3ali.11'lCl"r'l1 LVIL"VILatJVILLVl'1 'l\JL a£JU'l 'l1'1LWtlt:J1U £1'1V1at1V1LatlVl"r'IGlULL~\J VIVlf.J'l'lJU 
u 

l:a .f "' ... !! 'J ; I ~ 
·n"Y1'3i.J(]YIB'lJ£11£JmrnV1Lat1V1a"t1..:i i.1m'lv1ntn LU"'lfMf.l 2 n1'lY1V1at1'1 wu11a1m'lmw"~'1" 

a1"1'lCl Lum'lWV1 m'lL'll1~..:i~" ~n1m'll1 llil L~"mnfiLrn:::m1"..S1 'l1mr..:im'lmu~"m'lmu'l.lt1..:i 
u • 

<:f J "" ""' ti ""' " "" " "" !! .J , 'I ".'I J a-~ . LVlf)Yl"fl11i.Jt:JVI nGJYl1'3Vl1Uf)1')L'j£JU~ LLa:::einm'lv1f)'H1VIU'3W\J11 LU~u1£1~'1Vl~Yl"U'lJl'11 mild to 

moderate cerebral insufficiency V1lilL~"fl11"al"1'lClm1u cognitive lmu1'1 
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· @ fll "' 1 . I "' .f fll 5. Tanakan (Ginkgo) Lu1Ja1')'10~~1n ULLu~mm:rnnq'YmLu'W oxygen free radical 

.... l: ( )•1" ~ scavengers LLG'l~EJutN platelet activating factor PAF 'Yl1 'HalJ.Jl')flLVUJ local cerebral blood 

. 1 " .. .-J' q I 1 " 1 ".'I flow LLG'l~'Yll 'Hnl') recovery 'lltl..:JL'lfG'la'1mN~'l.llJ >J'flEJ..:J11J11 mm m.Ju1EJ cerebral 
" 

insufficiency LLa~ Alzheimer disease 'lfil~ multi- infarction dementia 

6. Actovegin ® (Hemodialysate) L1'.J'U deproteinised hemoderivative ~10 calf blood 

eieinq"r'liffaum')Lvi>.J glucose transport L~>.Jm')l'li glucose Lvi>.J oxygen uptake O')~~lJOl') 
regenerate LLa~ proliferative 'lltl..:JL'lfaaamN iim')~fflfl')~'H11..:itl vul. 2531 - vul. 2535 

-..l11nu 7 double- blind placebo centrolled trial l'W~thu mild to moderate dementia -..l11J1'W 

')1>.J~..:J'H>.J~ 368 ')1EJ Y1u11maim')m~>.J~11>.J-..l1l~ai~u 

7. Sermion ® (Nicergoline) eieinq"r1ifL~EJ01')L~>.J neuronal energy metabolism, 

dopamine tum over, protein ·synthesis LLa~ phosphatidyl inositol tum over iim')~fflfl 

')~'H11..:ii'.J VLYl.2530 - V'l.Y!.2535 -..lllJ'llJ 8 double- blind placebo controlled trial 1u~U1EJ 

mild to moderated chronic cerebral insufficiency -..l1'W1'W')1>.J~..:J'H>.J~ 980 ')1EJ l~u~nmil..:i 
~~'WlvJvha>.Jei..:i (electroencephalography :EEG) LLa~ brain mapping Y1td1iim')Lvi>.J~'W'l.lt1..:J 

.,J ' l··l.':I .. "' .,J 1··1..':'I .. 1 :;'I ~a'W Yn11'1>.Jtl..:J'lflJ~ delta, theta LLanJnl')a~a..:i?Jti..:i~au rm1'1>.Jtl..:J'lflJ~ alpha 'Wu YI.YI. 

2540 iim')~fflflLlJNU1U multi- infarct dementia -..l1u1u 121 ')1U \J')~ LiJ'WLrlti 6 L~tllJ'Ha..:i 
" 

Ln~h~ t~u1-li' Mini-Mental State examination (MMSE) LLa~ SCAG V1u11a1m')mvi>J 

cognitive function 

' ®< ' ) .f'j° ~ ~ I ~ 8. Duxaril Alm1trine bismesylate tlflO(]"r1iH~EJ01')LV'l>JfltlO·oL~lJQlt1'1>.Jtl..:J LV'l>J 

2, 3 diphosphoglycerate LLa~L ~>J glucose metabolism ~ m'lfaaa>Jti..:J iim')Amn 1 'W')~'H11..:itl 
VI. YI. 2 5 2 3 - 2 5 31 -..l1'W1'W 3 double- blind placebo controlled trial 1 tJ ~U1EJ mild to 

moderate cognitive impairment -..l11J1lJ')1>.J~..:J'H>J~ 117 ')1EJ LLG'l~-..l1lJ1lJ 1 open- trial L'W~ 
tl1u 60 ')1U Y1u11a1>.J1')mvi>Jm1ii~1Lrn~m.niH~ 

®< ) .f'j ~ • • ... 9. Nootropil Piracetam tltlO(]"r1iH~U01')LVl>J neurotransm1ss10n a~~11>.J'HlJ~'l.ltl..:J 

Lifo~ Lvi>J cerebral microcirculation !'Ju~..:inl')Lnl~O'W'l.ltl..:JLO~~Lati~LLa~Lvi>J neuronal metabolism 

iim')Anli1Y1u11l~r.rnail'W~~..:im~~m1ii-;j1 hi~ ?.11~am5 m1~:S>J 'l.11~~11>.Jauh ~tl1u 
...... .J 9 t ... :: ~ q " <$ .J '"."I coma ~1 OtltJQlL'HQl"r'lvm~~ LLG'l~ ')~'Hat!~ Lati~'1>.Jtl..:J')1>.J"r1..:JL V'l>Jnl')L ')EJlJ')'l.ltl..:J L~O"r1>.Jun1mm') 

• 1 \J •11 

L~EJlJ 1 un~m~n'1>.J1G~'W m1n~1nii'u..:iiim')~Olil lu~tl1u age- associated memory impairment 

-..l1u1u 162 ')1U Y1u11tn') l'lim~1>.Jnutn')iJmJum1>.J-..l1 aim')m ~>J~11>.J~11~mn~u ')1iJ~..:im') 
~ O'lfl ~11 >J \')ii vJl'l.I tl..:J f11') 1 ?Jm ~..:i mh1 L 'W ~jtJ1u~~ LLa~n1fl~U1lJLLa~ l~~um L \J~uu L Yi uunu c.1'tJ1 El~ 

1 " \J 'U 

~um')~nl=*1 l u t ')..:JV'lmtnaLL~hn~"l?im V1u11a1m')Cla~vl1l'l7~1u1utn')~nlii1~ ri1utn')~nM1 

LLUU systematic review luh~'Hat1~Lat1~aiit1..:iLiiuuV1aulu~tJ1u 501 ')1£1 V1u11hi1~\J')~Lt1'lfU 
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10. Cavinton ® (Vinpocetine) mrnqnBtviEJnT'H~>.J cerebral metabolism, glucose ua:: 

oxygen utilization, cyclic-AMP level, ATP LLa::L~>.J cerebral microcirculation ')1>.J,t~)jqn~uuff~ 
m·Hm::nu'lltMLn1viLar:ivi ilm')~nmlu~tl1EJ mild to moderated organic psychosyndrome 

-.S1u1u 203 ')1EJ \~'Ui1L~>.J Global Assessment and Cognitive perfonnance ua::1u~tl1EJ chronic 

vascular senile cerebral dysfunction -.S1u1u 42 ')1£J wui1 Clinical Global Assessment L~>.J~U 
t.I' QI '1 ti 1" I ti"' .J 
'lJEl~1')')::1~LLa::'lJr:>l11>.J 'lf'lJEl~tnna>J nootropic a') Vl~OJ1')1~YI 3 • • 

.J " "' " " 1" . GIT'Hnl 3 'llEl~1')')::1·ma::'lJEll11>.J 'lf'lJEl~ nootrop1cs 

Actovegin 

Cavin ton 

Duxaril 

Encephabol 

Hydergine 

Nootropil 

Tanakan 

Trental 

El1'1LOVln1')LLY4EJ1l~ l11>.J1mu~t11mu1'H11U, ~11'1~>.Jma1 (CHF) Lrn:: 

h~101 
I 

~ GI 4 e 

mvLnvim1>.JV1'\JLat1vi011 ua:: tachycardia 

mvl'i11 l11r1-.,U'navi ~~u 1~mL~EJu 101nn~1a uau himi'u ua:::ih1EJ~1u 
LOVI peripheral neuropathy l1'1>.J1'lf~1>.JO'U MAO inhibitors 

l1'1>.J1'lf'1u~tl1EJ myasthenia gravis, rheumatoid arthritis, auto-immune 

disease- SLE, h~ 1m LLa::h~oiu~11m')~ 
mvilmm')\1ti~avi tl1vithti:: ~viv>m ~u~u 011w~1 i~LiEJu LLa:: 

" 
orthostatic hypotension 

"' .,j 'l " "' 1 1 
"' 

11 1 ':'l ".'I t mv>.Jtllnl')~au amL-.iuu n')::1um::11EJ uau >.J'Hau m>.J 'lfLUc.Ju1t.1 w1 
" 

101~ 'j\JLL'j~ • 
"' .,j "' .,j 1" "' ti !'S "' .. mv>.Jmm'j~JlJ~lJ ~au amL-.iuu 1viv1')ti:: LLa::>.J')lt.1~-,um')Lnvim1:: 

Lat!Vltltl n 1 ua>.Jti~ 
.. " .,j 1" "' ti !:I " "' "' i tl1'1LOVln1')LLWEJ1 ~au amL'lEJtl 1VlVJ')~:: 'HlJ1LLVl~ m1>.JVllJLar:>vi~n LLa:: 

.tachycardia \11>.J h'1u~thum1::Lat1viar:in 1ua>.Jr:i~ h~~1 Lv'll1V1Lar:ivi 

(Ml) h~ 101 ua::h~oiu 

.J I II II II I , "' :; q !5 .J !11 
v1nnna11mLLa1'lJ1~01lJ'1 ::wu11m nootrop1c Ln tl'UYl~'H>.J~nm1')v1nti1Y1L uu double-

blind placebo controlled trial tl' ElEJ>.J1n L tlum')~ffli11 u!Jtl1u-.S1u1ml' tit.I tn'Ul~'lfilvi hi)jm'j 
g .J !11 ' ' .,j d'"' .l<) II :; I !11 .,j .f 
v1nmY1LulJ double- blmd placebo controlled trial LLa::Lmt1~·a1vin L'lf\JlJ'1::W'U11Lu'\JL~')tl~'lf 

"1 .Jl I fl( .J"" ') II "1 I 

1VIYI >.JL ulJYltlEJ>.J L'lffllJ L'lflJ Syndrome-Kurz test score (attention and memory), Sandoz 

Clinical Assessment Geriatric Scale score (disease severity) , .Information processing speed 
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d .,j .J'... J ~f ._ 'J '!I ti ._ 1 V I 

'lML~'HN'lf1VlYILulUJ10l'fl~1ULLa::u1:.1i.1 L'lf LU01') 'l::Li.JU cognitive function ~mn Wechsler 

adult intelligence scale, revised (WAIS-R), Verbal memory, language, spatial memory, 

visual perception LLa:: mini- mental state examination (MMSE) 

?7v~1tlVl'lltl'301'lLLtla~rnm'lAOlfl~UnlJL~~v..:i~i'vi lG01'lAO'lfl ~1U1'1JNU1fl~ii~TIJ1'1J 
" 

V ., 1 I"" ._ 'J J"" ~ .cf II I 'J ., d ~f 
lJVl:.I LLa::fJ..:J i.Ji.JfJl'lfUVl LVlYli.J01'l\'J0\:JltNmli.J~i.J~l LlJ01'l'lO'lfl (cost-effectiveness) 'lMLuU 
~ J • ~f 'J ti ._ I ._ :: 'J II "' 'l I .J'... o ._ 'j 'j 
"'..:immuu L'IJtn'l 'l::Li.1u11m'lfuviuum'l L'lf'H'lv ii lrnmnnuanmu::tn'lVllL'IJ'IJ L 'l~'lleN LWI 

"' • .,[ d !of 'j J .J' ... "" ."f ... J I I ., 

'Hav~ La tlVlefi.Jtl..:JLLa::m1::~1li.J'l1Latli.J'lf..:JL u'IJ L 'l~YIL 'ltl'l-3 i.J'Hal£Ju'l'l£.IYJC{..:Jf.J('!Oltl01'l'l0\:Jl 

l11 l \1mnoi tinTnl~LL~m l um'ltl'l::dhmam'l~nt:J1 lil11;;;i::L llumnaii lviifoni.i ~..:ii!u~..:ilil • 
~I .J • ti 'I ' I :: c!f ~ 'l ''l .... I ct I ~I .J Lu'IJYl'IJ1LL an L'l11mn~ii nootropic 'IJ'IJ LnvlJYl..:J'Hi.JVJ'l:: ii vi~nnai1tN11LuU£.11"10l'l1~l'IJYI 

'J .,., 'j ., I 'J ., !!! ~ II II ._ II ® ~ .,., 
L'lf'lO\:Jl L 'l~~..:inai1 L'IJ'HU~(tvfl L'lfm..:iti..:iLaa £Jf)L1'1J Trental YI L'lf'lO\:Jl peripheral vascular 

@ 'l .,., "" J "" ti "" "·'I disease, Hydergine L'lf~f)\:Jl"r'HlOln'l'li.JYlr.JVl 00l'l.IV..:J~u1£.I Alzheimer disease LLa:: 

® 'l "·'' Stugeron L U~u1£.I vestibular dysfunction 

n1'lL°lf1:.11 nootropics 1u h .. mrnu1aA'iu~~u'Ylf 
il..:imr11m~..:imh1m;;;ina11lvi'11LLY1u;;;i::liliim'lAnmlvia~tllvi'11ii'limJ..:ii~~viL'llJ lu 

m'l~nt:J1 N'u1a t 'l~'Havvi Lativiaiit1..:iLm::.m1::~11ii~1 L~vii LLoinwu11iim'l lim miii~..:imh1 " . 
~tiu'li1..:imn ~ellui'.J w.A. 2542 iiiia~1m'llim~..:ina11lu·n~1o11rnu·nii 1,683,849 u1n " . 
ti II ~f I 'J II I ® . 'J ~f I 

'l::mru'ltiaa:: 50 Lu'IJ~lL'lf'llfJ'llti..:im Trental (880,481 UlYI) LLa::L'IJu w.A. 2543 m 

'J II I I .J'"' ti II ~f ® 
L'lf'll£J'l1i.J'llel..:Jmmrnu~ti 1,133,146 UlYI LLa:: 'l::mru'ltiaa:: 75 Lumn Trental aim01 • • 
mfo~l11 l \1~1 li~1t.1'll el..:imn~iida~a..:i L w'l1::ma1u 1 my tJ~u elnucy~m'Hanu l1..:i'lf1~ 1:.1m1'1J 

® 
Trental 

'l1001'lefellJflli.J m;;;i1~6LL wnff LL WYlff LLa::UHl'lfO'l LU h..:il~mu1aA~U~~'IJY1{~1u11J 2 7 

Yi1u 18 Yi1mrn:: 12 Yi1u miia1~u 1vi1:.1ftiaa:: 70 'llt1..:im;;;i1'lffLLW'Ylffl'i1..:i1uu1un11 10 tJ 
LLwnfffvaa:: 90 l11..:i1umun11 3 tJ LLa::unl''lfmfv1:.1a:: 60 l'i1..:i1umun11 6 tJ wu11m;;;i1'l6 

.. <' ., 1 " "' I V • "' d flf ., J 
LLW'YIU LLWYJmLa::Lml'ifmL~£.I 'lfmvi..:ina11'lv£Ja:: 96, 90 LLa:: 67 Ollm'llVllJ 'lf'3LulJOl1La'lJ'Ylef'3 

" 
mn L~vcnii tl..:JelltlU..:Jtl 'IJ01'l Limwu11ilm'l L'lfL lJmru~il'litiu..:iiLL u-Hvi L 'IJff~i.JVl'll'lff LLW'Ylff • 
LLwn6ua:aml'l1n'lLl~u~fvaa:: 19, 6 LLa:: 25 t~mhul'Hajffiim~..:ina11vi'1m'H~r.Ja~11Li1iJ 
m;;;i1'lff'H~m~vu 1 l~..:ili011i.J (fvaa:: 35, 72 LLa:: 25 vi1i.Ja1~u) c!u1m~ulvi'~umm 

" 
OtllJ~..:JL'if'Olli.JC!~L~UL\1i.JlLLa1 (fvml:: 23, 28 LLa:: 33 Olli.Jal~\!) lJeln'llOifu..:iwu11Lm~a 

" 
hin'l1rna1:.111r.Jam'l~nm'llt1..:imLllu8rl1~l') (fvua:: 27, 33 Lrn:: 16 vi1iia1~u) YJ'l1Ur.Ja11 

hj~hLoinu..:i liL w'l1:: 1il'Yl'l1u11;;;i:: limv:: h c fv1:.1a:: 12, 1 7 ua:: 24 miia1~u) (N'~..:imu1..:i 
" 

Yi1uli1:.11vi'11:.1'Ha11:.1iau..:ii) 
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QJ •Clfc:t" ., ., " " ~ 
C·Jaf11'j''jf)U1WU11i.JLYUJ~'rnfJa:: 7 'lltMtnv1"lfJLLW'YlfJ LLa::"lufJa:: 8 'lltl~LJlff'lff)"j'YIGltlU 

i1 l~c.ia~ i'uaa:: 59 11t1~mv1"lVLLwna1iiLLU1v luc.iatn"l~nu1 i't:iaa:: 67 11t1~LLW'YIVGlt1ui1 l~ 

c.iathuna1~ Lrn::i't:iaa:: 33 11t1~LJHl'lffl"lGlt1ui1 hiLLu1v luc.iam"l~nu1Lrn::i't1aa:: 26 11t1~ 

LJHl'lfnw1t1ui1 liil~c.iarna 

v1m.h::autn"lNm"ll'lfm11eMtnv1"laLLWna LW-.'YIVLLa::Lml'lff1"l l~il'limaumLud1mn 

rii.JdLlJunai.J~ir~ilc.iam"l~nu1lii.a'viLvu ~~ifum"lwv1"lru1lmuLuw1::c.ri'.ha~il'lit1tl~iLLil~vi 
• • u 

L nl if u ~~ L~t:i~if m"l~ t:i~ilm"lat:i'U LL a:: L U'U tlUU f1 ~nu1 LL W'Yltl~1fJil f1l"l l'lf m nai.Jif ~1"l l'lfL 'U • 
LUW1:: crthfJ~iJ°li t:itJ~iLL u.a'vi L n1if u lii~1"l 1 'lf m L ~ tl~v1 f) c7U1fJ'lJtlfJll1~tl L i1ui1c.i~'U1 'lf m tl tl'U 

u u u 

ut1nv1nduty2fmml'nLLli~'lf10im"lil"l::Lifoulum"l~~n"lt1~m~Ll1m::ai.Jni11uilv~uu 
d ~ " "" • ti' ti' ti' Q.I Qld 'J:" • Li.J uWvl"ltul'lJ t1i.Jam~uiuv::wu11 tnvl"lmL wnfl LL wnmrn:: Lllff'lffi"lfJ~i.J m"l L'lfm nai.J 

u • 

.r I .!I :'!I .. • lJ "" .Gl "' "' I 1· I .r 'UtlfJl~ni.JL nil fl Lf1'U~11i.JvlL WlNtnvLL W"l1::uvvfJVl~Gltl u'U • 
i. ilv~am~~1mL wnfi'Lrn::L11a'lfm L'liu ~11i.Jf Lrla1nu h~ua::m"l1'lfmnqi.Ji1'lii 

q "" "" "1 J q t 'l 'l V q I .r .. .Sl '1 """ LWfJ~Wu 'lNtnvLnviv1nl1anaui"l'YIL"lfJ'UlJU i.J ~~"luu~ai.JtNmnai.Ju LLWnmrNn i.J vii.Jm"l 
u • • 

~nu1 L ~m0ii.Jua::wv1"lru1'li t:ii.Ja 1 lf a::L~aviri vu l'lf rm1Yi'lm um'ivi LL a c7i'.ha~lf t1~ui"l1vc.ilJ1a 
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