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(New Therapeutic Option in the Treatment of Vertigo Dizziness) 

U'tnh 

tnfll'Hit1'UA'ii:t::LU'U\'l1ltd'amHHl'U'llfNfll'iLAgv'U hn (illusion '\ll~v hallucination 
" .J .. .r ...i ., "!S .J ., ., .J .. ti ""1tl .J ::i 

of movement) 'YILflVl'll'UL'Uv..:J~lflfll'i'i'UmlJJ'i(IOLfltl1fl'Ufll'i'Yl'i..:JVl1'Yl~VI flVI 'li..:itll~Lu'U~t'I 
" 

II CV CV "!:! .J QI Q,I .J Cit. 4 1 
JJll\ll flfll'ifl'i::Vt'U v1EJ1::'i'U A11JJ ':il;tfl Lfltl1fl'U fll'i'Yl'i..:J (;11'YJJJ1 fll\l'U Lfl'U'll VI A11JJ CflJJl':i fJ 'U fll'i 

• 'U 

• ' ( ) ... ... • .J.,. ti .. ., .J 
'Yll..:Jl'U L'li'U Vlfll':iLJJl':ifJ motion sickness 'Yl':ivfll~LflVl~lflfll'i'Yll..:Jl'U'Yl~VI flVl'llv..:Jv1tl1 ::'YI 

L~ u1'2i v..:i nu fll':i'Yl ':i..:J ~1 L U'U viu fllfll ':i Li au ~hi:t::~::tl'i:: fl v'l.J vi1 Elm fll'i LLCf Vl..:J'Yll..:J A au fl~ a1 vi' qJ 
I 1" I ., I' ..,j 1 .J .,. ti ._ 

4 eim..:i VILLn fll':i'i'U':i'llv..:Jfll'iLAav'U 'Y11'Yl~VI flVI (vertigo, disorientation) fll':ifl'i::Vtfl'llv..:ian 
" . " 

Vil (nystagmus) fll'iLifoai.1~arJ'lJv..:Jfll ':i'Yl'i..:J~1 (ataxia, fall) ua ::fll':ifl'i::~'Ufll'i'Yil..:Jl'U"l.lv..:J 

'i::uutl'i::ctl'YltlVI 1 uir~ (nausea, vomiting, anxiety) Vlfll'iLiti'UA'ii:t::'WULU'UVlfll'itll'lJ ei..:i~ 

tbt1~JJl'WULL'W'YlEJ1'UL1'l1tlDU~'fi'11 t11vi'tl 'i::i.11ruf mia:: 5-1 0 ua::'WU 1 u~U1tl~JJl~'Ufll'iVl'i1~ 
QI QI ... ".J " ti ... ti "' 1 
'ifliflfl'ULL 'W'YIEJ ~L'l1EJ1'l11 ru Vll'U'YI Av ~JJ fl ua:: 'i::Cfl'Y11'Yltll ':i::JJlCU'ivt1a:: 10- 20 Cfl L VIVI 

" v " \J • 

"l.I v..:JVlfll':iLiuu A':i1f::a1u 1 my LflVl~lflA11JJ ij vitlfl~°ll v..:i':i::uu vestibular 1via L\l'Wl::GlTU"l.I ei..:i 

peripheral vestibular system ~..:ilviLLrivit11 :: 'YJ'i..:J~1lulj~'Wl'U (vestibular apparatus) LLa:aau 

tl'i::Cfl'YI vestibular Vf\J L tluai L 'YIVl°ll ei..:i tnfll':iLit1'U~'i1f:: C1..:if eiua:: 60-80
2

-
4 'Uvfl~1mf um fll'i • 

Lit1'UA'i1f::m~ila1 L 'YIGli.ll~lflmli.1ijvitJfl~°llv..:iai.1ei..:ia1ufla1..:i (central vestibular system) hA 

m..:i~vin'li LLa::m1i.1ijvi tJfl ~°llv..:it1im::'Yl':i..:i~1~u 'l 
(!)YiV 

1. fll'i-'i'fllfl'Yll..:JEJl (Medical therapy) ~..:im~mJ..:irit1t11vi'LU'U 2 tl':i ::L.fl'YI 1vi'uri 

., ~ .J::1 d ~ 
1..1 fll'i ':i fli:tlLUVn:: b':iA'YILu'UCflL 'Yf(;l'lJv..:Jfllfll':iL1tl'U\"1'i1f:: (Specific treatment) • 
1.2 fll':i~fl1fltllfll ':i LiEJ'WA':i1f:: (Symptomatic treatment) 

2. m':i-'i'fl1flvi'1t1m':i~l~VI (Surgical therapy) ~..:im~mJ..:irieia hiLllu 2 tl'i::L.fl'YI 1vi'uri 

2.1 fll':i~l~Vl'lj~'U l 'U'Yl~t!'lh:: Cfl'Yllj'\Jl..:JGl1'U (Non-ablative surgery) L'li'U fll':i 
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cJ1m VI la vi ti ".i:::'U1ti~1Endolymphatic sac (Endolymphatic sac decompression or 

shunt), a1V1~uhvi Meniere Vl~tlfl1".icJ1mVlt!Vlfit1 posterior semicircular canal 

(posterior canal occlusion) LLa::: m".icJ1mV1La\n.h:::a1n singular ~Liti-3 Posterior 

1 ".'I da "" d .. Semicircular canal (singular neurectom y) 'U ~ u 1 ti mrn1 fl1 ".i L1 ti 'U VI i.p.rn Lf1VI'il1 fl 

fl1".iLU~tJ'UYi1 (benign paroxysmal positional vertigo) LU'U~'U 
2.2 fl1'H·hmvil'i1a1t1't'.!.§uluV1~t1u".i:::a1nlji-3lHJVI (Ablative surgery) Ltf'U labyrin-

.4 CV "'.'I d"" "" !S 1 . thectomy, vestibular neurectomy '11Vl".iU~u1tJ'nJJtllfl1".iL1tJ'Uv1~M:::1'ULL".i~ Lrn::: JJ 

VI t1u au t1-3l'i t1 fl1".i~flM1n1'3 m 
3. m~liJu~GfJJ".i~tlm~fl1".i'n".i'3m1 (Rehabilitative therapy) ~'3tll'ilLLU'3UtltJ 1~Li1u 3 

'lh:::L.fl'n 1~LLrl 

3 .1 fl1".iU~V11~~1'3fl1m vJt1~fl'liltl1fl1".iLit1'UA~'li:::LLUU-ri'11u m1t1U1'3Ltf'U Cawthrone-

Cooksey exercise 
"' I d CV .. !S " d .. 

0 
1d • CV 

3. 2 fl1".iU~Vl1~~1'3 flltl L ~ tl~fl'li1 mm~ L1U'U Vl".i'li:::U1'UVIJJ'U'Yl LflVl'il1 n fl1".iL uatJ'U'Yl1 ~n • 
t1Ul-3Ltf'U Brandt-Daroff exercise Vl~tl fl1".i'rh Canalith repositioning maneuve 

3 . 3 m~u~m~~1'3fl1m vJt1~fl 'lil tl1fl1".iLit1uA".i'l?J:::L\l~1:::"-!V'IV'la m1t1U1'3L-zi'U Shepard 

Vl~tl Herdman exercise ~~i6m~if~1Lll'U~t1'3U~:::Liju~tl1mLl'ia:::".i1t1i1 ~U1tl'll1VI 
" " 

aJJ".i~om~ 1 u m".in~~m1'il1 n m".il'i1~1u'll t1'3t11'm:::a1u1VI mh~~liJuvJ L'l~1:::a1u~ 
" 

L lJ 'U U (!j Vil 

4 1-.. 1 1 cv ".'I .,j.. .. !S .¥ I cv 1 
fll~Latlfl 'lf1ilfl1~ VI 'Ufl1~~fl'l?J1r.Ju1tJ'YIJJtllfl1~L1tl'Uv1~'\?J:::t1'UtltlflUalLVIGl'llfN ".iV'I LLa::: 

" " . 
fl1".i~1LU'U'llfNhvilfu '1 vi'-3LLGf~NL'UV11".i1'3~ 1 

<"Tl '! 3 \I vV 

? \~ 
.., ..... .) 

" Lesion 
l). 

~v ~ .,,..,}o Example Medical Surgical Rehab l 
/pi / •"v<.i{\( fJ.,,& RX Rx 

Fluctuating "· BPPV, acute neuritis, +++ +++ +++ 
- unilateral Meniere's disease, fistula (repositioning for 

" ' BPPV) ., f"Yl"' n 

Stable Chronic neuritis, end stage Meniere's + + +++ 
unilateral disease, trauma 

Fluctuating Meniere's disease, autoimmune +++ + N/A 
bilateral 

Stable bilateral Ototoxicity, age-related loss, trauma, + N/A +++ 
autoimmune 

Mixed Acoustic neuroma, migraine, vascular +++ +++ ++ 
peripheral/ insufficiency, (migraine) (neuroma) (trauma) 
central CNS/ear trauma 
Central MS, CNS tumor, seizure, CV A, trauma ++ ++ ( +-\ 

'-

, ,,,-

()'"\ 
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u 1«! ,j'{ 111'11ii111 TH l l'l'll A11'1!: 

l!j'llUfl1':iil1L~U'W (vomiting centre-VC) 1mlllJ1MUilU (cerebellum) il1'il~l111'l~ol'W 1\ii' 

'ill fl 
~ d 

1) Dopamine lli.NlJl'illfl chemoreceptor trigger zone (CTZ) 1u area postrema '11 

n1u<1i.JB~•hu medulla iJ'm-.u 1 um'lm L~uu~Lii111'il1nm-:;m~~'W'llfl~m ':i1i.J1i~m':imu{~a • 
(radiation) LL<t~~11i.Jr:l111tl11&i'Y11~Ll-Jllll lUli:zii.J (metabolic disorders) 

2) Histamine U<t~ Ach ~~l1~'llJ1'i11f1 histaminergic receptors (Hl) LL<t~ cholinergic 

receptors 1 u vestibular nuclei 

3) Serotonin ~~l1~~:1Jl'il1f1 serotonic receptors 'il1f1~11i.Jr:l111tl11&11u'l~UU'Yl1~LW'tl 
mm'l 

4) 'WBfl'il1fliflLol1<11'l~fltl'J~<l1'11U1~lii'1~<tlll<t~fl~1~Ltf'tl GABA 'illfl cerebellum ll~B 
. .Jd.:l' v <til • ddJ' 'V 0 • 

adrenaline '11L'WlJ'll'tl'illflfl1'W<llJfl'l ll'Jfl calcmm 'l'lL'WlJ'll'tl 'il~ll'l~lll'Wfl1'l'Yl1~1'tl'llfl'l vestibular • 
nuclei ii11 '11il ~<tll'l~~'tli'l'\1Uf11':iil1L~U'tl 1\ii' 1 q dtl dd•6 

fli.'I flf11':iil1L'ilU'\ILL<t~Gll':ii.lfl ':i~"1'11'11Lf1Ul'llfl'l 
• u 

LIGllll~Gl':iU1~(ii'~':iU~ 1 
• u 

Chemical Trigger Zone 

Dopamine(+) 

I GI tract I serotonin(+) omiting centre + )Ach, Histamine Vestibular nucleus 
~~~~~~~~~~~~L~~~~~ ....... ~~~~~~~t;r-~,,-~~----.~ 

GABA.(+) 

Purkinje cell in 

cerebellum 

Brain 

stem 

Cochlear 

vessels 

'i ~1tl dt·~ q,; ""'• • d. ;/; bll1U'l11 £11'11 'll':if11'tlil1f111l1U'\l~J':i1"~flflflt]'l1li LllllJ1flf111l1'\I~ flm~ LL<t~Ul~m~mrn~ 

w1~ilq'l1~~~ 111 LLu~nu t11~Jum':i1~ Bn 1timw11111 ~~'111 tlu~ <J~'l1':i1U !i~ Lml'll1'11m L1<1~'1111ti'lii' 
'1111~ m'llil 111if 'ti ill'il LL ti~ m~h"l 'ti f11':i{f11"1 ill fll':i LlU'tl i-l':iB~ 1~ til~d 
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1. Vestibular suppressants Ltl·HU'\Jfi~JJVtltlV11JJna lnm")flflnf]Yl~~a1~cym1 .. urnvra1 

dlvi'LLri
1

-

1.1 Anticholinergic drugs mn~JJ anticholinergic 'li1t1aviaV1")10l")ri\lacycy1w 

U')::a1YJ'lJ tl'I L 'Zfaatl')::cnmn n vestibular nerve 1~mt1vitf u~u~nwtla1t1 
U')::alYJ postganglionic muscarinic Yi1hfoanqY15i1'UOl")tl1L~El'\J natlJJ 

. I ... 1".J.,. 1'"" 1" I u')::alYJ LLa::VIGi'li.rn VI Yl'\JEJJJ ~O'\J VILLO 

8 " .. I J,, 1 - Atropine 0 .4 mg ')'lJu")::Yll'\JfJO 4-6 ~1 JJ'I 

- Scopolamine
9 

0.6 mg -iutl"l::Yll'\Jfln 4-6 -i11JJ'I 'Yl~tl 0.5 mg LLU::'Yla'I 

lu'YIYJn 3 i'u " . 
1. 2 Antihistamine drugs al') histamine L U'\J~'I local hormone LLa:: 

neurotransmitter ij receptor 3 subtype 1~LLri Hl, H2, H3 receptor Ol')UVI 

tf u~ Hl receptor 1vit1 classic antihistamine l'h 1-H'tl~mw histamine avia'I ii 
i:·.rni1'lJm")t11L~£l'lJ n1l-H'Lnvimm")~1"'~"~")'lJLL')'l'J'lJ'Vlau1~ a1'lJ tt2 • 

..J 1 I o.J " 1 receptor '11'\J 'Vl'lJtl~Yl GI tract -.i::~nm::vi'U VI£! analogues 'lJtl'I histamine 

1 "" f l nd :;"( :: .J .J I 

Vl£1JJ cAMP Lu'\J 2 messenger Ol')uVIO'\JYl H receptor YJaJJtl\l'lJtl'1'"1'lJ'W'U11 

L~t1Clnm::iu-.i:: aV1m")a{1'1Lta::tlat1t1'lJtl'I histamine Ell antihistamines ~ilmJ " . 
1'lfntJ a an fJYJ~tlvitf tJ Hl ... "" " l . receptor LLa::Lntl'UflO'lJ'lJ1'lJJJf]Yl5 ca cmm 

antagonism LLvif]YJ5 antihistamine -.i:: 1'lf'"111JJL'liJJ'li'lJUtl£1ni1qY15 calcium 

antagonism (LLa::i'.iqYJ5 anticholinergic ~1JJi1v) m~U£1JJhL~LLri 
7 4:1111 " " ~ " Cll J,, 1 - Promethazine 25- 50 mg \lVIL'lJlnalJJ'Vl')tJLamat1V1fJO 6-8 ~1 JJ'I 

- Dimenhydrinate 
9

-
11 5 0 mg 'iutl')::Yll'\J'Yl~tlUVl L'li1ml'1JJfJO 6-8 -i11JJ'I 

1.3 Antidopaminergic tltlOf]Yl~fa£1V1')'1~ CTZ JJ10ffl1~ VC i'.iqYJ5LU'lJ anti-

histaminic, anticholinergic LLa:: a - adrenoreceptor blocking tlUl'lfitl'lJ Yi11-H 

avimm"l'"1~'\J lff' t11L~£1'lJ LLa::'"1a1m'"1~£1Vl 1~ LLvi1:.rn'li1'ILA£1'l"J::-wu 1~tiavn11 
1vimuvn::~a~1'lfi::uutl')::aim)vi foiJ&i L'li'lJ postural hypotension tl1mL-H''I 

ntl\l~n LLa:: extrapyramidal side effect L'li'lJ dystonia 1V1£1L\l'Wl:: 1 'lJL~mta::'"1'lJ 

~'Im~ m~atlnf]Yl~ antidopaminergic LLti'l liLU'lJ 

1. 3 .1 Phenothiazine group l~LLri 
• 7 ,8 "" • I "' "" " " ~ - Chlorpromazme 5-10 mg ")'tJu')::Yll'\J'Vl')tl\lVIL'lJlna1JJL'\Jtl't'JO 

4-8 i11JJ'I 'Yl~tl 25 mg ai'Yl-!'UYJ1'1Yl11')'t'J0 8-12 -i1tJJ'I 

- Prochlorpromazine
7

'
8 

25 mg 'itJth::m'U'Yl~tlUVIL'li1na1JJLifal'ln 

6 - 8 -i1 t""' 
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1.3.2 Butyrophenone group lvi'LLtl 
12 4:11 ti ti .: d .ct • 

- Droperidol 'lJUlVI 2.5-10 mg UVIL'lJ1mniiLUB'Vl"HJ'VlaBV1Laavivi1nn • 
4-6 i1liN 

. 8 QJ .I odl .m " " .l J., L - Halopendol 'lJUlVI 1-2 mg 'l'Uu'l::'Yl1U'Vl'lB\lVIL'lllna1muann 6-8 "ll1 >N • 
1.4 Monoaminergic drugs Lrla monoaminergic system unn'l::~u -o;i:: 1tJErmf-:im'ln1'31U'lJB'3 

" . 
reticulo- vestibular pathway ij~an11\1Eru&-:im'ln1'31U'lJB'3 vestibular nuclei m 1umh.rcl' • 
.J .. 1~" I 'YJUf.llJ "ll LVILLO 

- Amphetamine
7

-
8 

'lJ\J1VI 5-10 mg i'utJ'l::'YllUfJO 4-6 i1hi-:i 

8 .., .. I ~L 
- Ephedrine 'lJUlVI 25 mg 'l'Uu'l::'YllUfJO 4-6 'lf1 lJ'3 

1. 5 GABA agonist nl'lL ~iim'ln1-:i1u'lJ a-:i'l::uutJ'l::51n GABA 1 u'l::uutJ'l::aimhunai-:i 

'Vl~mfiia-:itl'm.1 -o;i::'li1miu&-:im'ln1'31U'lJ8'3 vestibular nuclei n11 lf resting activity avia-:i 

lviflm'laVI reticular facilitatory system 'li'i-:itJn&i LLa:: il~a'lJmmf'cyqprutJ";i::51'YJ'llfM 

vestibular nuclei 'li1-:i~~vitJn&i m1unaJ.Jd~ilmJ1'lfi.vi'LLn • 
. 13,14 QJ .. I J., L 4 q " ., 

- Dtazepam 'lJ\JlVI 5-10 mg 'l'Uu'l::'YllUfJO 8 "ll1 J.J'3 'Vl'lB 10-20 mg UVI L'lJ10alJ.J 

Lifann 8 -H1tJ.J-:i • 
11 13 QJ odl a " 4 • J., L 

- Lorazepam ' 'lJU1VI 1-2 mg ')'lJtJ";i::'YJ1U'Vl'lB\lVIL'lJ1'VlaBV1LaBV1Vlll'JO 8 "ll1 )N 

- Phenobarbital 'lJ\JlVI 15-30 mg ~UtJ'l::'Yl1UfJO 8 -H1 h1-:i 

1. 7 Calcium antagonists ilqntila-:inum'l 1 'VlaL'li1'lJ8'3LLAaL~f.IJ.JijL'lfaa n11 lfL'lfaana1iiLiia 

L~f.ltJLLa::L'lfaana1m if m.11 l-o;i hi'VIVl~1 ~-:iijqnB~1Un1'l'VIVl~1'lJB'3Lamaavi n11 lf ffnJ.J 

~1U'Yl1U'lJ8'3 Liu LaBVl'lB'UU a navia-:i f.llLL~ a::~1-o;i:: a an qnBvl1f.IA11J.J 11~1-:i nu 1 u Lal.I 

LaBVILL~a::~1LL'VIU'3 ~1~ilmJ1inu1vi'LLn cinnarizine LLa:: flunari zine ilqnB~hiL-o;i1::-o;i-:i 
1 • Id .(.J 1 J ..,j . I 4 1 n I' d1 t Gl tl myocardmm LLGl lJf)'Yli:i'YILUVfl::Gl BL lHILtltlu";i::51'Yl 'OJ'3 "ll VI ~C!Vl 'U ";iA'Yl1'3'l::'U'U 

tJ'l::al'Yl 1rnn~1ndET-:iilqntLtJu _vestibular suppressant vl1f.I 

- Cinnarizine
10

'
15 

'lJ'\JlVI 25 mg ~UtJ";i::'YlltlfJO 8 i1LJ.J'3 
16- 19 Q.I QJ :; 

- Flunarizine 'lJ'\JlVI 5-10 mg ";i'UtJ";i::'Yl1tl1'\Ja::A";i'3 

2. VasodilatorsJ ~ilflJ.J1'lfnu1vi'LLn histamine analog il~rualJ'U&iLUU Hl ua:: H2-
, I I ~I . .J 18,20-22 • 1 " .. 

receptor agonist mn-:iaau LLGlLuU H3 receptor antagomst 'Yl1'\JLL";i'3 'Yll mnvi 

vasodilation 'lJB'3 capillaries, arteriole LLa:: arteriovenous 1 u stria vascularis ua:: spiral 
d I 23 .J "'> 1 ~ V I 

ligament LLa::J.J~aGJa cerebral blood flow f.ll'YIUf.llJ "ll LVI LLn 

- Betahistine dihydrochloride 
15

-
16

'
18

'
21 

'lJU1Vl 8 mg ~'UtJ";i::'Ylltll'JO 6-8 i1 LlJ'3 

- Betahistine mesylate 'lJ\JlVI 6 mg ~UtJ'l::'Yll'\JfJO 4- 6 i1LJ.J'3 

\ 3. Nootropic drugs J 
-- ___., ti ' 

3.1 Ergoline derivatives lviLLn 
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- Nicergoline
8 minq'Yl~'tVlm~JJ neuronal energy metabolism, dopamine tum 

over, protein synthesis LLa:: phosphatidyl inositol tum over 'll'U1Vl~1'li'~hl 10 mg 

iutl':i::'Yll'U 3 rrn1V1a'3B1'Vl1':i 

- Dihydroergocristine 
24

-
25 m:inq'Yl~1~rnm::~'U':i::uu adrenergic LLa:: dopaminergic 

.... D 1 ., a ... tl.... tl ..J tl f ..i f 1tl .... ... ..J .. 
LLa::tNiil13Jl':ifl'Yl1 VIL3JV1LaBVlLLVl'3 ':iUL ati'U':i ':i1'3 L'WB~1'U tl'3VlaBVlLaBVl'YllPIU 

u 

l:.o::ir1 .:I ., ~ ~914 
LL~U ':i13J'Yl'33J t]'Yl5'lJU1ULiil'ULaBVliil3JB'3 'll'U1Vl'YI L'lf~B 1.5 mg -!utl ':i::'Yll'U 3 na1 

V1a'3mV11':i 

3.2 mifl'li''li1t1fl1':i 1VlaLitJ'ULaBVl 1~LLtl 
Pentoxifylline 

26 m:inq'Yl~1Vl tlfl1':ia Vl m13JVIUVl'lltM Lael Vl uutT'3 01''Hfl1:: tl'U'll B'3 

a 4 ~ " o 'I Iii.ct J 4 .J 
LOaVlLaBVl LLa::L'W3Jfl1':iiil':i1'3 prostacyclin 'Yl1 LVl3Jt]'Y15'lltlltl'VlaBVlLaBVl 'll'U1Vl'YI 

l'li'~ei 400 mg -!utl':i::'Yll'U't'JO 8 ~11JJ'3 
- Piracetam

27
-

28 BBOq'Yl~1Vltifl1':iaV1~113JVIUVl'lJB'3LaBVl UUtT'3fl1':iLfl1::tl'U'lJB'3 

LOaVl LaBV1 L ~JJ neurotransmittion, neuronal metabolism •th 1-H'L ~3Jfl1':i 1 Via 

.. ... ..J .cl')...... .... tl .... 
L1tl'ULaBVl'Yliil3JB'3 'll'U1Vl'YI L'lf~B 800 mg ':iU ';i::'Yll'U 3 na1V1a'3Bl'Vl1':i 

3.3 m~'li1m~JJeiein:aro.iu1uaJJB'3 1~mi 
- Almitrine/raubasine

29
-

30 BBOC}'Ylt1vitim':iL~3J arterial oxygen partial pressure 
.c::. 'I 11 I OJ' .J Q.I 

LLa::L'WJJ saturated oxygen LVILLOB1tl1:: neurosensory 'Yl':i::VlU mitochondria 
J" Q,I • .J QI 

trnmnnuti'3':iU01'Ufl1':i'Yl1'31\J"llB'3 perioxidative stress action 'Yl':i::Vlu 

cytochrome an~1tl "ll'U1V1ifl'li'~ei iutl':i::'Yl1\J~~'3a:: 1 L~Vl 2 L1a1 Vla'3B1Vl1':i 

.J I o Q.I 1 " f 3.4 tll'Yl'lf1tlfl10JV1 free radical VlLLn 

, 3 1- 32 .t ~I "" :; 
- Ginkgo biloba tltlOCJ'Yl5Lu\J oxygen free radical scavengers LLa::umN 

platelet activating factor (PAF) 'Yi11-H'L~3Jfl1':i1V1aLi£J'U"lltl'3Lativim-w1::~aJJB'3 
· 1" .... .r .cl')...... ""tl LLi:l::'Yll Vlfl1':i recovery "lltlWlfi:li:l iil3Jtl'3 Vl"ll\J 'lJ\JlVl'YI L'lf~e:J 60 mg ':iU ':i::'t11'U 3 

L1alVIa'3Bl'Vil1 

i el fl'l'l'WOJl'lWl l \.I Ol'lLii el n l itn'imfl Ell nl'lL1 tl\.IA'l\f::il ~.:Jif 
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