
Thai J Plwnnacol; Vol 25: No 3, Sep-Dec 2003. 

RESEARCH ARTICLES 

Effect of Ginkgo biloba Linn. Leaf Extract on Peripheral 
Blood Flow and Bleeding Time 

Suchitra Thongpraditchote1
, Kanjana Jittipom2

, Yuvadee Wongkrajang1
, 

Penchom Peungvicha 1, Rattana Narks a_ nga 1, Boontium Kongsaktrakoon 1 

1 Department of Physiology, Faculty of Pharmacy, Malridol University, Thailand 

209 

1 Department of Cardio-thoracic Technology, Faculty of Allied Health Sciences, Naresua11 University, 
Thailand 

Abstract 

The effect of repeated oral administration of Ginkgo biloba leaf extract on peripheral 
blood flow and bleeding time was studied in male Wistar rats. The extract at various doses 
(12.5, 25 and 50 mg/kg/day) or pentoxifylline (200 mg/kg/day) was administered to animals 
for 12 weeks. Plantar blood flow was measured before the start of the experiment (week 0) 
and then 4, 8 and 12 weeks after the extract or drug administration. At the end of the 
experiment, bleeding time of animal in each group was also dete1mined 

The results showed that plantar blood flow increased dose dependently in all groups 
treated with the extract but not in that treated with pentoxifylline. Plantar blood flow in a 
group receiving a medium dose extract increased by 52% (P<0.05) at 12 week after the 
administration. The increase was observed earlier in a group receiving a high dose and the 
increase continued throlJghout the experiment with a maximal increase at week 12 was 73% 
(P<0.05). Bleeding time of rats receiving a high dose extract w~s longer than that of the 
control (P<0.05). The present study suggests that people who take Ginkgo bi/oba L. leaf 
extract as an alternative treatment should be aware that any disorder in bleeding time might 
occur if the treatment is applied for a long period. 
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!'I I "'"' 2 .. <' o Id 1 ,J.,. I 
~~Ol'n fltl'llh::~lf:i L'lfOl ' fll'lJ'lUl '.>0101\'l'l ' tpYI 1'1\fn'l::'ll'I ' mqJ U>.J \'N1'lfl ' 
Cl.I '1 d Cl.I J 1 
'lGlm m~Hm , '4'1Jlf1U>.J FJ.:i~nYlm::oa 

1 mV11'lf1ff111nu1 mu::1mf'lfmffui{ um1nmcfmJu~~ 
2 mf"l1'lf11m1fo foui11,11m::nn.rnn fltu::ffnn'lfmffvi{ um1nu1cfuw1m1 

unA'~tiri 

m'l%'uifl~AnmqflB'1rn.:im'lanY1-.i1n 1 uu \J::n1uoitlm'l l V1miumat1Y11 tll~tmbutJaimla:: 
'l::u::na1lat1Y1t1t1n 1 ull\flm 1viutlt1um'lanvi lrnLu::n1utnnvi 12.5, 25 Lrn:: 50 >.Jn.1nn.1i'u 'Yl~t1 u1 

pentoxifylline 'lllflYI 200 >.Jn.1nn.1i'u OiY1Glt1nUYJni'mthJ'l::EJ::mn 12 atJY11l'f lYltl~mOml'l 1\llallEIU 

Lat1Y1~u"1nruihLli'1'1lv.:iV1~m1nvum'luvuai'l (atlY11l'i'~ o) ua::ml'.:i-.i1numH11'lmu 4, s Lrn:: 12 

atlvi1l'f 011>.Jal~lJ lla::l~tl~U~Ylnl'lflYlatl'I i'm::u::nallatlYltltln 1 U\ll~n~>.Joll'I 1 ~1tJ 
~rnm'lAnmwlJi1ai'lanvi 1 rnL \J::n1uiiqYJBL ~>.Jtl"1mrum'l 1 'Yla LiumatiYl~r:hL l11'1lti'l'Yl'IJ'll11 tviu 

LLtl'lrr1,tvium.:inu'llmY1'1lv.:iai'lanvi~v mnvi 25 >.Jn.1nn1i'u. lii l~tl~mrum'l lV1aLivmatiY1~i.hLli'1'1lti.:i 
_,: J' "'. I .-cl ' ., ., ~ ., "'"'1 "ti .-.J • I d \llU'll11l\'nnnJ-.i1nauY11wr1 o tlEJ1'1>.JUEJn1Fl'lJ'Yll'l'1flGl 1Ja Y11wn 12 u'l::mru 52% (P< 0 .05) ua::l>.Jtl 

" 
1ll'1irnmvi~a.:i~mtlu 50 >.Jn.1nn.1i'u \•mi1tl"1mrum'llmniumavviL~m\~>.J~u1uatlml'i'~ 4 tl'l::mru 

" 
61 % mh.:iiilruai~ClJYrnaiiOi (P< o.05) m1::u.:iFJ.:iuaY1.:i~rnL\~>.Jtl~J.J1tum'l l'YlmiuuLavY11Ju1.:iG1m~t1.:i ltl 

GlatlYlfll'lflYlatl'I 1Y1m\~>.Jtl'l::>.J1tu 71 % ua:: 73~{> luatlml'f~ 8 ua:: 12 Gl1>.Ja1~fo (P< 0.05) ai\llfo 

1 ° ..,: 1 ., .. cloJ " 1" ..J !S .. Ell pentoxifylline J.JalJ.Jl'lfll\'l>.Jfll'l \llal1EJULatlY1Ylr· ll'Yll\ll~ YI n1Ur.Jatn'lv1nlfl'l::EJ::nairnvYltltln 

''1ui1mJ'll11n~J.J~l~{uai'lanY1 lrnLu::n1umnY1a.:i ( 50 J.Jn1nn1i'io iiFi1'l::u::na1La!lY1!11Jna.:ini1n~J.J 
" ' " " ' 

A1lJ~J.Jvti1.:iiiumh~qJm.:iaoOi (P< 0.05) 
.., l: veil .,.., ., 1 !'l "' ' ' d ~I .., <t ... ti "' Yl'lim NY! mrnn'lanvi lJLLu::n1u'1JmY1a.:ivm.:i01mirn.:iLum::u::na11rnJ m'l'l::1.:iri.:im1m·JY1 n01 

" " .. " '1ltl'l'l::EJ::na1rnvY1tlvnmu 
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umh 

utl::n1t1 (Gingko biloba Linn.) LU'U 

a~u l V11~jj~1m.ht1 l ul'i'rNorn1ouahrn 't'l~lHlltJ 
~ lmh::L 'VIA 1 nmrn::~1~tJ1:: LY1A -v1nn11Amfl 

%t1~r.hum l'lui1 luutl::n1ujja11't'lfltum~m • 
mnmh::m1 lofon jjqnBoi1mimau1 oi1um1 

L~~ Q 1 ,,, d 2 " 4 -. •fYLGl\J Gl'1Jtl~L'IHHUJ::L1~ Oll'Utl'\JJJiltln)::3
·• 

.t.J ... "" .J .. '" 
LLil::fJYll'iYl~lfltlJtlntJ1::m'l'Ylm fltir-rn~m::uu 

l'Ylmit1mat1Q'l'1Jt1~~1~mt1 jjr.ii~t1Am:111u'Yli1vQ'l 
\I 

YIQ'lil ti~ LQ'ltJLLtJ n'YlilvQ'l La tiQ'l LLQ)~ 1 my Lti ti af on 

'1Jmm::oht1aan-v1noi'1 l'lui1ai1anQ'l 1 rnL tl::n1t1 
"" "'.1 1" .. JJflYll'i111 'Yl'Ylilt1Q'lrnvQ'lLLQ'l~flmt1oi'15'6 LLil::~am 

l'lui1 m1anQ'l 1uutl::n1EJjjqnBuuB~m1Lm:: 
mf JJ'IJ tl~ LO~Q'l La tl Q'l 7 -

10a11rn11Ani:n 1 uaorf 
YIQ'liltl~ l'ltJi1m1anQ'l 1 uutl::n1 t1jjqYIB'IJElltl 

'Yl~tlQ'lLat1Q'lLLQ'l~LWt1f (pial arteries) lm1JJ111 

LWJJm1 l'Yli1Lit1mavQ'l ltJL~EJ~nJJt1~1 irnu'IJ1112
• 

\I 

H J'l LLil::mm1flut1~ti1mirn~ 1JJ1 -.fon'ri1mmnn 
\I 

m1::'1JlQ'l ti tintBLv'U 1'U'Yl~'IJ11 1 5LLil :: 'Yl'U iiu~n116 

1rnn-v1ndjjm1Anmm~fl~iln l'1ui11~u tl::n1t1 

'li1m viJJm1m~1'1Jt1~m1 l 'Yli1Lit1mat1Q'lffi tJL~tJ~ 
17 .., ".'I .J.., 4 1 .f ~non 1mrn~u1EJYIJJLntlQ'l tJrnEJ~nJJtl~ hfrrn18 

1rn::~il1t1~ihl f\J'Yllnl11 'YlmimnavQ'l h.h~EJ~ 
..J11•tJ 19,20 1 .,... ....r ... n • illEJ 'YIJJVlnl1Q'l'IJlJ LLil ::JJ"nt1~1ui1 

YJ .. " .. 1 .J " "' 1\Jnl)LOQ'lOVtHilvQ) lJLEJv'YIJJnJJtl~'IJtl~r·IU1EJ 2 
.J • \I 

11EJ L1rn~-v1mn~Q'lLavQ'ljjm1'ri1n1JtiQltJnQ121 

m1A n1:11 r~ il'IJv~ 1 u LL iJ ::n1t1~ ti 0111 'Ylil 

LiEJuLavQ'l 1 tJL~t1~ri1utlmt1u~."irt1t1 ~1 u fl.fl. 

1990 Jung LLil::flru::22 'ri1m1i~t1lummmi'm 

LQ)EJ 1l!.;'m.h::mu1 \JLL u ::n1EJflf~ L~EJ1tl11nui1 
.., ' J'q 4 1 "" 1 .J • mmm.1mmi11umilt1Ql 'YlilnEJu tlnti1m1~d'iJJ 

J' .J d 1 ~1 .J ... 
'IJU 57% W~L'Ylur.rn mn JJ~Yl 1 mwnn Mfo 

a~ulm u~l,jjj'llt1>Jmfit11tiuqnB'IJt1~1rnLtl:: 
"' I 1 q 4 1 V .,j mt1V1vm1 'YlilL1EJULiltlQl tJLifo~ri1utJmmJJt11 lf 
~tJtl<:u\I\ ' ' .J .., :: 4 ' 1 .J • .u,,11rnt11~Glm1rn~ Ql~lJlJv~mmJ vYlv:: 

AnmqnB'IJv~lrnLu::n1v~am11'YlmimnavQ'l1 ti 
.r 

L ii El~ ({ 1lJtiii1 ti LL ii:: 'l:: El :: L 1 ii l 'IJ v --3 La tl Ql ti tl n 

(bleeding time) 'Yla--lv1n lQHum1anQlnllul l'11d • 
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' • ...J fl tltll~Gltll lJtl--3 L uu1::v::nmmu r.n~EJ~~Am:fl 

qn~'IJt1--lm1anQl 1rnLu::n1v~t1m11 ~miEJmatiQ'l 
1tiL~t1~ri11JtJi11t11 uaQ11YIQlil ti~ LQlvu t1ua11anQ'l 

'IJlJlQ'l~l~ 11 U'YllJ'IJ11vU1'3~ m dti--l L llm::v::nill 

12 ;;/tl" ., 1 ..... .J." " Q'll'YI LLn::1Q'lnl1 'YlilL1EJlJLiltlQ'lYlr.hLYll'Yl'U 

m1 l uatJQ11li'L~llolUnmm11Y1Qlilt1~ ( cttl Q'l1l.f~ 
o) LLi1::cttlQ11'1~ 4, s ua:: 12 V1a--l-v1n loifom1 
~U U 1 ~ d V 

"OQ'l LLil::1Q) fll )::EJ::L 1 ill'IJ tl~ rn v Q) tl tl mll vH'U ({Q) 

m1Y1Q'lil a~ oi'1t1 L .. ~ m~~-v1ti1a11anQ'l 1 rnL tl::n~v 
.. .t.:. 1 .... 1 .r JJf]Yll'iLYl)Jnl'j 'YlilL1EJ1HilvQ'l tJLi1t1'3ri1utlmt1 lot 

'Yl~v hJ LLil::m1h"luutl::n1muunmmu-v::'ri1 

1 li'LnQ'lmlJJ tiQ'lU n Ql'IJ tl~ 1::t1::L 1ill La tlQl tl v noi'1t1 

'Yl~vhi 

'llri>JmhA''lJffioi-v1nm1i~vdmm1mh 1 tJ 

l?ftJ1:: Ltimrm~ m1LL vmuL v1a.;'mntiur%t'.hv~jj 
\I 

m1,JtiQltJnQ1'1Ja~m1 l 'Yli1Lit1mat1Ql ltJL~v~ri1u 
tlmv 11JJ~~ilt1--l ti1un1::LL mn'lf t1u-v1nm11'11 

a~ulw1LllunmL{t1.;'--l GlilvQlv'U'lht1lum1 

tJ1::dhn1-v~v Ltmrn::ilv~m~EJ~~ tin'llmvrn ti~ 
U1 ::'1fl'li 'U~U EJJJ1'1fL \JLL iJ:: n1t1 nU~l nmvl 'U 

il-v-vuu • 

Cl.I .. "' " 'YllJ'!ll1vm~ Wistar mAr;i tl1m1n 100-

11 o n.;'" ~1mh11naV11'Yl~ilt1--lLLli--lmQ1 mmt11 

llminmav~ii~il, m1anQl 1 uLLtl::n1t1, pen-

toxifylline (T.O 

tobarbital (Zuellic 

Doppler Perfusion 

Instrument) 

1iim11~v 

chemical), sodium pen-

pharma LTD), Laser 

(Model DRT4, Moor 

1. qnifvcN«n«nvi 1rnd1::nwuiDm'i 
hm(iuu 1 tldf m ff'J uthnll 

i'Q'lm1 l 'Yli1Lit1uLavQ'l~u~nrur.hL l'i'1'Ylu 
"" .. I --~ d c: ., < ' v " 'IJ11 (nuQ'll'YIYI 0) 'll~LUlJnUQ'll'YIL~)JGlUnl'l 

nmrn~ -v1mf1mti~'Yl,J'IJ11LU1J 5 n~ll ~~if 
- n~JJ~ I il~mhLt1~1Lllu·n~llmtJfllJ 

• • 
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- naJ.J~ 2, 3, 4 thm1ULlU::n1EJtJ'lflVI • 
oh~ 1 3 tJ'lflVI fit1 12.5, 25 ua:: 50 J.Jn.1nn.1 
... . ... 
1\J O'llJ.Jnl~U 

. ' .J ~ .J.,, ,.( 
- n~J.J'r'I 5 umHnrn1m~lU'r1J.Jfl'r1B 

l ~J.Jm'i 1 "Halimaafl~ l i.h~u~ri1m.la1u fifl 

pentoxifylline 'll'lfl~ 200 J.Jn.1nn.1i'u 

ilflmm 11rnm~oi1~ 1 ua::i1flmf11unaJ.J • 

• :: .., .:f 
Perfusion 'r'llO'llJ.JVlJGlmJ~~lJ 

- li11lf'H'd'1'1ULGlEJUYI sodium pento­

barbital 'lJUlVI 50 J.Jn.tnn. 

- ~YIUflU«l'ioil~ 11ui'lJ'r1Vlnfl~ 

1 m'l liEJUla flYl~U~l 1ll!r'.Jil n1'1f1EJ'lJ fl~'HlJ 
v 

1Lfl"n::\f oifl hi 
l i.J~EJUL iiEJUAlnl'j 1 "HmimHaflYl~U~llfil 

~hln1'llfl~aGli''r1~Hrn~~ai.Jmioi1~ 1 ~~na11nu 
A1riflu01'i'r1Y1afl~~ai.Jmi~ o 'llfl~naJ.Jl~rnn1J • 
na::'i::"Hi1~naJ.J~l~-rum'ianviLrn ::m'irl'1~il~nu . ' 

naJ.JV11Ul'1" • • 
,/ "''I !'I"'' 

2 . CJ't161JiNff1"i'1MH UH u::mUV/tJ'i::U:: 

tW1tfliJV/iliJn 

ld fl aGli' 'r'I VI a fl~ lloi a::n~ J.J l~foa1'ioil~ 
1mu 12 ai.Jvi1\1 ua::i'YIA101'i 1 "HmiumaflVI~ 
u~n rur:J1 l n1mh ~~i'm::u::na1laflvifl flnmJ.J 

1Bflnlfl foEJEJ1~Lla::flru::23 fJflO~Vl~hl nl'HU'IJ11 
• v 

~1EJ 1 uiivil rn1{ 11 1 i'll'lflVllL~rni.J')::J.Jlfil 1 x0.1 

'l!J.J. (m1x~n) mi:: 1'1im::m'l:lmt1~ra'rnaflV1nuii 

ua::ra'rni'lm::u:: 1 Yin 1 o 1mii vulaflvi"Huvi . . 
l"Ha um::u::na1lat1V1fltlnL~J.JvY~lloinuii~LOGl 
mrnvum::~~ Laflvi"Huvi 1 "Ha L i.J~urniiuuA1'i::u:: • 
L1(11 La flGl tlflO'IJfl~ naJ.Jtfl~-rua1')anV1'1J'lflV1oi1~ 1 • 
m1::naJ.J~l~foai'jrl'1~il~tiunaJ.JmuflJ.J . . . 

,/ ... 'I fl "' ' 3. CJr1611i1M1"iffnvi LUtL ::nwuwnl"i 

'v~ry16111 fovtJ-J,., yvn 

Suchitra Thongpraditchote 

~~J 1"Hunoi'1'1Jfl~mrn11Y1ni'ul il m1a1 
v • 

12 ai.Jm\-1 Lrn::uufin H Li.J~uULiiEJUAltll'HUn 
oi'1ti fl~ "Hum1 mi "~1~-ru ai'ianGltim Gl oi1~ 1 

v • 

lrn::naJ.Jtfl~fom'jrl'1~il~tiunrlJ.JmuflJ.J . . . 

&>' I CLI I t .J 
vi~na11numnfllJ01'i'r1Vlnfl~'r1 

'llfl~nam~mtiulviu1'1i paired • 
Student's t test (one- tailed test) ua::li.J~uu 

L fiuu 01') 1 "Ha LiEllJ La flYl~ai.J m\f l~U~nU'i::'Hil~ 
naJ.J~l~foa1')'1nY1Lrn::«i')rll~D~numiJ.JmUfllJ . . . 
Tviu1'1i unpaired Student's t test (one-tailed 

test) fll'H foAl')::U:: L1 "1 la fl YI fl fl mLa::tl1 'HlJ n ol1 

'1Jfl~naJ.JiiL~fom'janvi'1lmGloi1~ 1 Lrn::naJ.Jtfl~ • • 
-rum')ri'1~ il~ l i.J~uu l iiuutiumi J.JmUflJ.J LVIU 1tl' • • 
unpaired Student's t test (one-tailed test) 

n1'HlJVl1i P- value < 0.05 lUlJA1llavi~m1J.J 

Lloinoi1~mh~ii11mhAC\J 

,/ "''I fl"'' 1 . CJ't1611i1-Jff1"iffnvi 'UH ::muu1 Dnl"i 

111mJuu 1t11iu .. uhuthnu 

01'jflfflflfl'r1~'llfl~ai'jativi 1 rnl \J::n1uoit1 

01'i 1"Hmiumafl~1 i.Jl~u~ri1ui.Ja1u LVIEJi'VI 

i.J~ mrum'i 1 "Ha liuu lat1vi u~ nrur~1 l ill1'dtJ11 

r.iam')'r1Vlntl~ll«Gl~1u 011')1~~ 1 lrn:: ii.J~ 1 
v 

' .J.'1 ., 1 il ., l1U'IJ11na J.J'r'lu t1ua1'ianV1 ml ::n1v 
v • 

'll'lflVI 12. 5 J.Jn.1nn.1i'u iii.J~mru01i 1 l1miuu 

la tJVIU~l1 ruih L i1ml~;.)l n 1~fo'11')'1nYll ~J.J~lJ 
uoi lrl fl l i.J~urn ii u um~ ail G1tiun'fllJ1~-ru a1'j 

( ai.Jm\f~ 0) \~Uil hJiim1J.JllGlnoi1~flci1~iiut1 

fl1AC\J'r1l~«oG1 (P > 0.05) n~J.J~Ut1U«1')'1nV1 
1 uu i:l::n1utJmvi 2 5 J.Jn.1nn.1i'1J iii.J~mru01'i 

1 l1n LiEJUlaflVIU~l1Ulrhl n1l11Jl ~J.J~Uflci1~iiuu 
v 

ll1A'C\!m~aMl 1Jai.Jvi1i~ 12 ~Vil i'Ju 5 2% ( P 

< o.o5 ) c~i.J~ I) riiu1un~J.J~tlflu«i'i«nVI 
1uutl::n1u'1J'lflV1 50 J.Jn.1nn.1i'u 1li'Nm~m\~J.J 
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tJ~J.nrum'i 1 lrn L iuu La!"loi flU1'3ih!mh~flJ't11'3 

... ""1 "'.I ,,J ... !11 ( < ) i'IClOl lJituOl1l1'Yl 4 flOlLulJ 61<}{> P 0.05 

La !"loioi' m ~ fl'31tJmrnoini'i'YIOlnfl~101tJL ~J.J~u 
71% lmttJOl1li'~ 8 Lrn:: 73% lmltJmli'~ 12 

Lm::V'3fl'3 LLil~N C·Hl nl'iL l~J.J\J':jmruni'i 1 mnitnJ mmi1~u (P <0.05) 

onn~~ 1 ~llil~fJ (MEAN± SEM) tJ~J.J1rum'ihrnLimHa!"lOl (P.U.) u~nrur:hL°t11'1J!"l~l11J'll110tllJlLCl:: 
l1~'31~fon1"j'IJ1J10loi1'31 mu 4, 8 Ll(l:: 12 a\Jmli' 

n1')LL(l::'IJlJ10lffl~ • J m 1 .. .. ... 'h ., c + ) fllLU(lfJ "jJ.JlruOl"j l1(1L1£.l\JLatlOl\J"jL1ruC· L'Yl1'1J!"l'3l11J'll11 MEAN - SEM P.U. 

-ru (J.Jn.1nn.1i'u) ... tJ ,,J 
a 011l1'Yl o 

... tJ ,,J 
(f Ol1l1'Yl 4 "'tJ ,,J 

(f Ol1l1'Yl 8 atJOl1li'~ 12 

' 104.28 ± 8.61 105.69 ± 10.17 104.48 ± 9.49 99.63 ± 8.80 naJ.Jm\JflJ.J 
' ' 

LLtl::n1u 12.5 119.12 ± 9.49 130.40 ± 14.64 127.53 ± 14.00 130.38 ± 15.20 

LLu::n1u 25 108.18 ± 10.35 138.27 ± 17.77 136.24 ± 17.13 156.73 ± 13.36• 

LLu::n1u 50 105.46 ± 12.96 163.37 ± 15.34* 174.11±16.70* 175.57 ± 19.05* 

Pentoxifylline 200 98.83 ± 12.94 111.83 ± 17.99 111.53±17.38 95 .94 ± 6.48 

100 * * 

*I ....... 1 ..... ................ . 
... ............. * 

80 -0-Control 

· · 1'. · · Ginkgo 12.5 mg/kg 

· • • · · Ginkgo 25 mg/kg 
60 

: · • • · • Ginkgo 50 mg/kg 

- ·/).- · Pcntoxi 200 mg/kg 

4 8 12 

-20 

.1.J .1 <d' .1..I . 1 1 .. ..... 'J v """'.I ,, 
~u'tl 1 Lu!"l')L'l1UOlnl'iLuammua~'IJ!"l'3nl'i l1anmHa!"lOlmnru~ 1L'Yl1'1J!"l~l11J'IJ11Ylnu0l1l10l1~ 1 'IJ!"l'3l1'J 

naJ.Jm\JflJ.J, naJ.Jffl~-ru pentoxifylline 200 lJn.tnn.tl'J Lm::naJ.J~1~foill')nnOl 1ULLU::n1EJ'IJ1J10l 12.5, . . . ' 
.., ~ "" .., " .. I ,,,J I .q .., 

25, 50 J.Jn.1nn.11u (• P<0.05 LJ.J!"lL'YIEJUnunu011l1'Yl o 'llti'3nam01u1mJ) 
' 
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,l' U'j fl"' I 2. fJ'Y162JENffT'iffM1'UIL ::mEJUllJ"i::EJ:: 

ne11cifovmtJn 

im.1nn.1i'u 01viGiunumu 12 ai.Jvi1li' ii~1 

'j::ma 1a1 L~ uvi u u n a~ ni1 mi innuvi" mh~ iiuu " . . 
a1~(\j'r11~nfl0l (P<0.05) 

3. CJntf21tJ'1ffnffnvi 1utLiJ::nwufonn 

C9~ryt Uiu f VI 2JlJ'1'1tf 21TJ 
J,, QJ4 !' .,., 

~inm'j'll''1Lrn::uuYJnml1tJnm'IJu'1l1tJ'IJ11 

(Ji.l~ 2) t•1ui1J1...,irnG11mNl1tJ'IJl1'flnn~"L'~" 
J 1 I d t 4U 1 , .. 
t1uum'1G1umu'1G1auvi'll'1'1na1m'j1~u ua:: im 

mi)JLLGJnGi1'1'>::l1i1'1l1U'IJ11na"~lGi'i'uai'janvi " . 
tJ'U16lGi1'11 l1~u 1Gi'fom pentoxifylline nun~" 

muvi"mh'1iii1ua1~(\jm'1afi01 (P > o.o5) • 
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0.0 300 .._, 
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.J • .J + Ol1')1'1'tl 2 mLUClf.J (MEAN _ SEM) 'IJu'1')::tJ:: 

L1Cl1L~tlVltltlO'IJtl'1l1U'IJ11na)JmU~)J, na)JYhGi 
\I • ' ' 

{upentoxifylline 200 i.m1nn1i'u LLn::n~)JYhGi 
foai">anvi1uui1::n1u'IJlrn1 12.5 , 25, 50 "n.1 
nn.1iu mu 12 ai.Jvi1li' 

• .J ~ 
n~ll/'IJU16l'IJiHn1'j'tl ')::u::na1mumrnn 

lGi'i'u (im.1nn.1itJ) (imii) 

LLU::n1U'IJU1Vl 12.5 115.l ± 5.8 

LLi1::n1u'IJlnvi 25 11 5.6 ± 4.9 

LLi1::n1umnvi 50 122.s ± 5.8* 

Pentoxifylline 200 97 .6 ± 10.4 

... ~ -0-Conlrol 

• • '.& • • Ginkgo 12.5 mg/kg 

· · • · · Ginkgo 25 mg/kg 

· · • · · Ginkgo 50 mg/kg 

- ·6.- · pen1oxi 200 mg/kg 

12 Weeks 

'>i.l~ 2 tl1l1unG11'1Ju'1l1lJ'IJ11nii"YhGifoai'janvi1uu\J::n1u'IJtnvi 12.5, 25, 50 im.1nn.1itJ Lrn::na"~ 
" ~ ' ' 
1Gi'fo pentoxifylline 200 )Jn.tnn.ti'll Li.J~urnfiuunun~)JVJ1U~)J ru ai.Jvi1'1-fGi1'11 
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~.nnm'iYIVli'lfl-lf.Hl'!HNal'HltlVI 1 \JLLU::01U 

oit1m'i hrnL1mJL~flVI h1L~u-lri1utlmu vmi11 u 
' .Jn ... 1 !'l mpmumJa1'ianV1 rnLu::n1umnV1 25 irn.1 

nn.11u 't1~t1ihnnV1LU'U 10 Lfi1'1lt1-lffi'lilmrn ii 
r.JaL ~>Jtl~mrum'i 1 't1aL1mu~t1V1u~nrur'.hL li'1mJ 

t1ti1-liil1'ua1~l1JY11-lai'i0i1 iJatlV11t.f~ 12 ua:: 1 ~ 
' .Jn ... n't>JYlut1ua1'ianV1'11U1VI 50 >Jn.1nn.1i'1J 't1~t1ii 

'1JU1VILUU 20 Lfilt1t1-lffi'liluviu ~h1,.;'tl~mrum'i 
1'11aL1mu~t1V1L~m '~"tu mh-liiirua1~l1JY11-l 
ai'i011 uatlV11t.f~ 4 ua::U-lVl-lL l~>Joim dt1-l 1 ti 

V1at1V1m'lY1V1at1-l r.Jaffioi'tl'at1V1mi'tl-lnur.rnm'l 
..l ' .J .f YIVli'lfl-lYI r.JllJm 'll-lYl\J flYl5'1JtJ1tJ't1i'lflVI L~tJVl1Jfl-l 

al'iatlVI 1 \JLL u::n1m~-l l U't1i'lflVIYIVli'lfl-15
-

6 LLa:: 1 U 

oi'1a01i'Y1V1at1-l 11-1
3 Lm::~1nm'lAmfl~r.J1iJm 

'lltJ-11Ui1ai'lanV11 \JLL u::n1uuuB-lm'lLm::miiJ 
&I d 4 7 - }Q ""' "'4.1 I ,3 4J1 

nUtlfl-lLn'lVILatJVI 'll-lflYIBVl-lnm11rnHri-lr.rn 

1,.;'tl~iJ1runn 1'11m1um~DVI1 tlL~tmhutla1u 
..: .J' 

ll'l>J'IJU a1't1~unalnn1'it1t1nqY1Bt1u1u't1at1V1 
m~LOVI LV1mhuai'l't1a1u'lfilV1 Ltiu 

acetylcholine, bradykinin, histamine, 

adrenaline, noradrenaline, endothelin LLa:: 

t 
. f'I " .J ' .J' a ., "' sero onm LuUOlU 'll-lal'lL't1a1u~::iJ011'i\JflUU1J 

v 

r.JU-1 endothelial cell r.rnm'lm::oi'u~::li11,.;'iim'l 
' . 

't1~-l endothelium dependent relaxation factors 

(EDRF) ~-lLUUal'iffi,.rr.Javimuna1>Jdf m~tJ\J 
tlfl-1 r.nr-l't1 a tJVIL~ tJVILLa::U\J~-1 nl'iLm::mi iJ'IJfl-1 

d d .J .., " ' ' Ln'lVILatJVI EDRF Y1a1vicy 1VILLn nitric oxide ~-1 
.f " 1 " flflnq'Ylon'l::GlULflU 'lliJ soluble guanylate 

I 1 " " .r .. ' eye ase mu UL'llaanmm1rn1'lU\J li11,.;'L\~iJ 

'l::~u cGMP iir.JaaV1tl~mruuvimwuiJila'l::mu 

1 " I .,j 
imma ua::L \~iJm'iLV1at1u 1tlu01mwu>Jt1t1n~1n 

ti 4 .., ..t 
L'lfaa LnV1mwuu-ln'l::mum'l't1V1oi'1'11t1-lna1iJ 
.r... .. ...~ 

LUflr.J1N't1i'ltJVILatJVI ua::tJ\JtJ-lnl'lLnl::miiJ'IJfl-1 • 
rn~V1Lat1"'2• • ~ ... 1 " v• LL01'11't1'lUna nm'lt1t1nqY1ooit1 

't1at1V1La t1V1ri1utla1u'11t1-l ai'lanVI 1 rnL U::n1uu-l 

oi't1-lli1m'lAmfl1~uoit1 ltl a1't1fonaiJ~i:lmJ • 
pentoxifylline '11U1VI 200 >Jn.1nn.1i'1J i!1J 
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tl~mrum'l 1 '11aL1umat1V1 hi n~i,~uuti1-liil1'u 
a1~(\j tll~LUULVl'll::i1a01i'Y1Vli'liHffititl'Lll1Ja011 
Y1V1au-ltln0i 1,rnvm1i5amw ~-1 hiL-Hur.rnm'l 

L\~>Jtl~mrum'l 1 't1m1t1UL~uV1'1ltl-l pentoxifylline 
.J " ... !'! ,J 'll-lauV1Vli'ID-lnum'll'1fflflYIC.h1rn125 v1ui1 pen -

toxifylline L\~>Jtl~iJ1tlJn1'l 1'11m1t1UL~flVI1 U't1U 
'1111,J ,J • 1 .,.. .. 1 .J' v .,,~m't11m1m 't1>Jm'l'IJ1V1rnt1V1 tlrnt1-la1u 

tla1t1 LVltlnl'l~n femoral artery uoihh~ur.rnifl lJ 

ti ~25 .J' 
't1'J noi uDn~1num'lY1V1aD-lY11-lV1ililnwui1 

d 1" L>Jtl 't1 pentoxifylline 1 ur.itJ1m \J1't111u~ii 
i1cymm'l1 '11m1uma DVI 1 tlL~t1;ri1utla1t1li1 l ,.;'r.i' 

v v 

tl1t1iit11m'l~~uLrn::aim'lflL~hJlV1'11n::m:Y11-l~ 
lna~i/6 

aoii' YI Vii'! fl-1 n~ >J~l~~\J Ill 'illtl VI 1 \J LL iJ:: 
n1t1'1JU1V1~-l (50 >Jn.1nn.1i'1J) t1ti1-loimdD-l 

LUUL1al 12 atlV11l.f ii~1'l::t1::na1L~tJVlflflna-l 

ni1n~iJmu~iJDti1-liil1't1a1~l1J'trnai'iOi ~-l~a 
nl'lYIVli'ID-lllaDV1V1atJ-ltl\Jnl')Afflfl1Ufl~Gl~')1tJ 

I Q.I .f.q .fu ~ 
'11u11 ai'lanV1uiJqY1oaua-lm'iLm::naiJti'umH 

a 4 7-10 ' 
Ln'lVILatlVI LLa::'iltl-llUnl'iW\JODUL~DVI 1 u 

LgmfiJaiJD-11U~U1tJ't1cY-l 2 ')1tl21 nULL'lnflltJ 

33 ti iitl'l::i'Oi~utl'i::muai'lati'V11 uull::n1~ 
'111flVI 120 >Jn.1nn.1i'1J OlVlolDtlUUlU 12 

L~mJ Lrn::ii'i::t1::L1a1Lat1V1t1umrnrni1tlnGi 1Loi 

na\J't11tl L thJtl n011Q)'t1a-lv1n't1t1Vlnl'i1 'lfai'latlVI 

luutl::n1t1 35 i'u rl1uiim1~ma 12 ti fo • 
U'i::Yl11Ja1'latlVI 1 \JLL tJ::n1tJ'IJU1VI 150 >Jntnn; 
Cl.I Clo ' OJ ~ 1U GlVIOlDnmnu 6 LVIDU 

.J' I "'1 !'l lrnn~1nu Y1m1c:rnanV1 uuu::n1u hiii 

~rnoiDm'lLv~l1JLOl\JL01'11D-l't1U'1111 Ldt1'1~1n 't1U 

'1111 n~ "~l~foa1'lati'V1ii ~1J1't11r noi'11 '~"i~ 
01auVI'l::U::L1ai~1~a LVltJ ii 8m1 m 'iL vi>Jt1 t1'1J1 

't11rnGi1L'lim~mti'un~"mu~" ~lmrnm'l 

't1V1aD-lLLaV1-l 1,.;'L~ui1 ai'lati'V11 uull::n1vm~1h 

1tl1'1ftl'l::1mntl um'lL '~"m'l 1 't1aL1t1mauV1 ltl 
.J' 

L"mri1utlma 1Q) noim'l'l::i'-lii-li1cym~~::LnVI 
~ti~ .. .J m1>Jr.JV1 n01'l!D-l'i::t1::na1rnu01DDmi1a 'lf-1D1~ 

lii 1,.;'1nV1ii'u01'l1t1 loi' ~-lm'lG1'l1~A1'l::t1::na1 
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" mt1 

a1tlr.Jam'j1~a 

~10011Yl~HHl~ 1 mtoii'Yl~Hl iN L v1fl~Olfl 
qrit11fl~ai1anQ'l 1 uuu::n1t1oiflm11-..Hnit1m~flQ) 
hJL~t1~cl1m.hnt1m1::1::t1::rnrni'.lflQ'lflflO LQ'lt11li' 

a11anQ'l 1 \JLLU::n1t101Q'loifln'UL llurnn 12 aumlf 

wui1 ai1anQ'l 1 rnLll::n1t1jjqr1tL .. ~"u~mrum1 
lvmLiumi'.lflQ) 1uL~t1~cl1uumt1 LQ'lmLu1H'u LQ'ltJ 

011~nu11mQ'l11fl~ai1anQl 1 uuu::n1t1 LLn::\'lui1 

a11anQl 1 rnL \I ::n1t1111n01a~~h'i irn11r101nfl~d 
" 

(5o l.Jo.100.1i'u) n1llia01i'r101nfl~"fl11::t1:: 

L1n1L~flOlflflO~~oi1o~lJmU~J.Jmh~jjtl't1th~cy 

m~ail01 uflmnod '"ui1 ai1anQ'lluuu::n1t1 

hJij~rnoifl011L~~cyLOiu 10111fl~a01i'r101n fl~ L ~fl~ 
~10 tl1l1U0 Vl11J fl~ U 011YI01niN0 tl lJ~1 ii'u nl 1 • 
anoi1uutJ::n1tJ'IJlJ101oi1~ 1 (12.5, 25 LLn:: 50 
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