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*_w,.::. '"'!J.>t.;.fl~; fljfR-flijt~~.~ 
III .,IiJ.~"'!.it(GC),~~~"'l!.1t(HPLC),§t.t.~~J;~.tt~#l(RIA).;tilJlJ*ilIH·a.4t-1ltflj":'f:4t.; .. ..lAilit.,~t.,JI\.t. .ft . .ft:fIi~:'f:~t4l#.it#J.~~-t-Jii.~.ff.::.'~»~>t.(XL)~flif;t-flijt(PK-PD)Pl~.'§:!U. "fIj~:bifJ;;.t.~-t-Pl 
~,§:! •• JlJN(HiUUt) .. 0.10123.Keo(!l!tA:t~fta. ....... ) "0. 2209min- l • tt .. (_fliltl.L - fIi!l!t-tJr.f ... .$I) =3. 14n,in. 

E.!o (.f!l!tItl.llJ .. O. 304pg/mL. Emax(JI*.*-~.a) = O. 2214(" ). AUEI (E - till"" r iI (ltiJ:4lit) = O. 2427pg/mL' min. 

A~(E-t *!!F.ril~) =0.2140 pg/mL·min.r=O. 9926. "'flifR:b:'f:J;;.t.~-t-~JiI~.'§:!M:N= O. 9766. Keoa O. 2209 min-t. 

tt ... =3.1378 min. EdO= O. 3954 pg/mL,Emax=0.2214(%).AUE, =0.1605 pg/mL·min.AUE1 =0.1835 pg/mL·min. r=O. 9937. JaJIj 

fR :b:'f:J;JI\.t.~-t-~Pl~.'§:!M,N=0.1379. Keo-0.2265min- l • tt .... 3. 0596min. E.!o=.O. 7804"g/mLEmax= 0.8721( 'l6). 

AVE, =0.5357 "g/mL·min.A~"0.S584 pg/mL·min.r=0.9989. 

Studies on the Simultaneom; Phannacokinetic - Pharmacodynamic (PK - PD) 
modeling of Xylazole in Sheep and Rabbits 

LI Tao. LIU Ya - hong. LI Ji - chang. LIU Xiu - hus. YI Hong - bin. LI Shi - feng. QIAO Gui -lin 
(North .... t Agricultural University. Ifubm 150030. China) 

ICey WonIr:Xylazole;sheep;rabbit;simuitaneous PK - PD modeling 

Absfract.The simultaneous pharmacokinetic- phannacodynsmic modeling of xylazole were studied by Gas chromarography(Gc),bigh - perfor­
msnceIiquid chromatography ( HPLC), SpectJOfl1lOllletry. Radioimmunoassaelectroencephalography ( EEG) and elecuomyography ( EMG ) 

method. The pharmacokinetic dota were anaIyzedby GC,HPLC RIA method. and the pharmacodynamic dfts were m~ by ECG. EEG and 

EMG method. The parameters of pbannacokinetic - pharmacodynamic simultaneous modeling w~re estimated by cpu - pit - pdcomputer pro­

gram. on the basis of changes of Aeethlcholine(Ach). Norqnnephrine(NE) and 11- Endorphin(/l- Ep) (evds after intramuscularadmint.tration in 

blood. CSF. pituitarY and hypothalamus. we ~x:plainecdtheir sedation anaIgsic and muscular rmntion effective ~ism. and their interrelation. 

The sampling and effect -' quanlity assay were simulcast on same Animals. 
The pamneter of simultaneous pharmac:olcinetic - pharmacodynamicmodeling of x:yIaroIe as follows. 
A. Parameters of simultaneous PK - PD ~Iing for blood Itinetics - EEG: 

N(HiIl coemcientl =0. 10123. Keo= O. 2209 min-I. Itl<oo"' 3. 14 min. 

E<5Q= O. 304 pg/mL. Emax= 0.2214(% ).A0E1 =0.02427 pg/mL·min. A~=0.2140 pg/mL·min. r=0.9926: 

B. Parameters of simultaneous. PK - PD modeling foe CSF kinetics - EEG: 
N=O. 9766. Keo= 0.2209 min-I. ttKoo '" 3. 1378 mln.Eoo=0.3954 pg/mL. Emax= O.2214( 'l6). AVE, = 0.1605 ,..g/mL·min, 

AUEz=0.183S pg/mL·min.r=0.9937; 

C. Parameters of simultaneoa.. PK - PD modeling for block dinetics - EMG: 
N=0.1379.Keo=0.2265 min -I, rtKoD= 3.0596 min. E.!o=O. 7804 pg/mL. Emax=O. 8721( %), AUE, = 0.5357 pg/mL·min. 

AU~ .. 0.5S84 pg/mL'min, r= 0.9989. 
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iii 20 ~*. dlT~4l!~ •• 4tJ!:l:It.fIlit: •• ~fI/J~i!U. ~ 
lUI. 'TitJl:l1Lfl/JiffUJU. ~ •• lItff"'il!ti!fl/JU.Ii~&''''~1f 
Jtt;!JII. ilf1t'f.!Q:fIl1i1l:i!~J!Ii. ~}lIJ:l:J!j;/J.fl/Jif1t:tJl~~. JA~ 
J.I.fl/Jat\. f9U. ft~I*JIi~.ttfi»;tt!~. ~{iiJ~ilf1t,*JIi~:I:~ 
it:fl/JJ!j~.~~~~it:fl/JJ!j~.~-~~A~ •• fI/J.~~m~~ 
*_${U.2). 

ID't,*$m.,CSF 'I' Ach R NE fI/J~,"~litxt~~.m.,CSF,jf,*.!jJ 

r .li'.Ji'l' II,;, EP *"fI/J;/Jii~~IIH. ~fIT*.fl:fl/Jfj;1!IlitfF1!Il1L". 

f9iJJ-~af!lltJtnl'l (Simultaneous model of pharmacolcinetics and 

~~)~.:I:~J!j4l!~,*JlifI/J~.~it:~a*fI/J~~mft 
~rul-~. *:X'i~iIf~ XL xt,*~fI/J PK - PD IilltJ.m. ~ii 

IItMaM,2000-06-15 

a:alJ(S, 1II~1I t!i#"'~*1l iii (C03020807).;t1l1ll ~.t#ltil~ 
~.'Ji(9604501l 

h1ff1t,. jf(1931- J. JH~). it""f-aA..,"~, *-:'f:. i.~»"~ 
"'l!ifliJIJ;.JI<l}':.iif~;:l1I"'n(I969-), *(~). ~~tt.A..IUt.it. 

if-!-• .t.~»"~"'lifliJIJ;U.iif~; ••• (1965 - ). *(~) • .l.A!.~ 
A. i4U. &.~if-!-. i.~»"~"'I!i~JIJ;;.JI"'JJf~. 

1 t.tM!i1i~ 
1.1 ~ ... ~&4wJ;;fIi':;' 

1.1.1 :J<HIJ ~;/J~,P.ia4': M;l1Jt Ach ~ NE ~lAfl/Jif)1;.~ 
JIJ~~,U,,*.25-30 kg fI/J*=Itlfl..~~ 10 R. U4rlfl.. ~2}I!J 

1IiJ~SRm:J< •• xtJIL.,CSF,~,*~r.li"'I' ~-EP ~lIAfI/J~ •• 

M~~,U,I*.2-3 kg fI/J*a!t 40 R.IIUt*lfI.. ~ 1 }l!J1IiJ# 
s.M>A~Ii. 
1.1.2 ~l:iti9&. 2'l6=lJIg.l!lttti • .LllJl<SlIf.~n"'.~-lit 

900101;=IJI~rR.I!lt;i<l!.fl:. :f:m:«lIkM~I!lG~lII.mifYlSi'.~; 
i!:1l1i'i,*tJ( Jliti'tMill!.fl:. J:1If.=.i9rll~;/I- Jlilltltt;i<Il.fl:. 

11- JlilflttfLJlLW,$tt!ltfLf*lO(lit •• !l!fLI* •• ~dI 'l'I!:JlI.4':I!lG;/J 

9JBf.~. NE &Ach "'~II"ll.;It'B*"'{t~'tit1!lJ~'" ARfltR~ 
lilt. 
1.1.3 :J<ltfUf ~3lI$"f1, a*':::!lIl!II~iijtfll;GC-9Am 

'WI~il&.itUe. 8 *$I$.Ht;DftUl; ~1l;~;M'tll:lf' 650-
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lOA. 056 m:!iUI. 8* 81C.~lil~i""; JUtll*D1!iI.1IU 740 m. 420 m ~tl.S em 11tc:littti. ioJaut':J 2 em 11tc:liDi&. WioJ8U 1 em 11tr.:li 
J{1litt ••• ~JI waters~fl}~i"';jtM~fUUiH5(. '-1'l>fiEUfl4Ur .Ut. ~*tI!.Utjt:(E ... ta. ~:q:tlJd!. mtIJ1it:9l:tI!.Ut*IiI~Ht!kBi:. ~ 
ilt,*. J5~I!!Ut~~. "Ta:k~lI"lltr:lt7'30 Hz.II1{1'-10.3 •• tii1lEI!!Bt 
1.2 ~ .. ;t*. 11 50 ",V(:tftl1i7' I em). ~i!" 30 mmls. JIlll!!mic. ~-*ieaU94M 

P.i~""J§~.~.,mJl\t Ach ~ NE .~. "~lI!CiJtJilltVill:n. ~lIIiA!Um!kfIJtl;JAt-1'Jill·t'ttl!!a. jiXlIA§II5MLIl'l>. ft~jJ 
M'J§JIUI:".8II~U 2. 5 mg/ke. MllJ7'M'P.iJa 5. 10.20.30. 4S. 60. *1tJ5ic~MLI!!I!I.1tt*B~lI"lltt7' 300 Hz. 111 {I 0.03 .. tiill£l!!EIi 
90.120.180 ~ 240 min JillIl1*lfI.4'J]!'CSF *f. Jl'PIlll1l1!C}EJiI!!,.c'I!!, 200 ",V. ~i! 10 mmI .. m;jtJ/ILl!!ffl~~It.ltl.ffl~ o!l1-m~lItfBl~ 
JDlItl.]!:ff~~J.I#It. [l- EP ~if~*1D 40 RU~B~ •• JIL~fp a~ltillltl.fl'!:k/N!iLl!ll.2). t tUiltft1DP.itvJa4Hlitii~it~~ 
.Will~lJi. *ilt~m. xtlftUII.It!MfC 2 mI/kg. MLtl:~J.I~bJ<; !ll;&m. ='\lJUftt. . 
IJltl:XL. ~m*4'JlI1fBl*DJill. :tEIIIU1Ht:, rJi:Ji~lJilf>:t:iltxtJIUII.. 1.2.3 xtmJJt NE fp Ach ~~U, xt NE ~~.:*1D HPLC tR. ()'( 
~Bn~¥J.-IJ.I'/U'$.,~.II1. xttl:M ~~*lfI.M:]!*.Wll B,.*m waters ~iij~lft. 1!iI~f!!:.li~*D1D 0.08 rnoVL Zit: $I 
1IIfl'!:I";eIlUJ. M'j(~!t2.S mg/kg~mtl: XL. M'J§1t*~BlfI.. ~m'jI:.pH2.9±0.1. 740 !II1lM:J.lm~f!!:::fOlI28 fif •• /NIiiil 
tttJ§J5 S.IS.30. 60. 90.120.180.240 min. ~Jm*.lfI.ll,CSF. \llJ1J;j't& SO 000 •• ,1, •• 0. 500 •• /j\j15~64. 420mJ{:jMU!l.~f!!:: 

j(~Ifi!k.~i!.lII.~~fllr.li.lil. Ex=340nm.Em"418 nm.Sl0 I!Utll}J{*f!!:dl:kEliiJ 300 P. tfL;;/J 
1.2.1 P.i7lfj~ XL 7'.m.tIifll CSF 1f>~./N~.Rt:StJm" 9 p.g/mL :tft0.08 moVL Zilt: 1jlIlJ(l:1l.pH2.9±0.1. iii! 1.0 ml./min. ~iI 

~ 10 ",g/mL,~:IU.It~JJ!I"(S.34 ± 1.86)'l6~(9.07 ±6.66)'l6.UI. ttU&n!pakCl8,U23 't;.U1itR~~. xt Ach ~O:~:!'f(.JtU 
IJJ XL i£tii1!edIJfilml!lil~~:(Eft~~!ttt*J<. GC ~1!iI*f4:. OV lfff'.l3lt650-10 S.0S6i~" ftiltK:1It*>.-370 nm, >.= 475 m"IfE 
-17 .JlII~iltt.IlJr 230 't;. ~it1(~~ •• a1l: 280 't;.~.l! 80.2 nm.icjjt~mi!O.S mmlmin,~U=l. 
Jr: i15t4itl6S ml./min, tt~O. 7 em·/kg.~~0.6 em'/kg.ltl.tU.SA. 1.2.4 xtll- fIJ.!t,*Jr&!J.~ 1D Il2S tiiic[l-EP. ~~1Daill:. 
mit 3 mmlmin.Il:MM:l!l!.*1D Mcpkp P.i~~~". 7' IBM IlmJ:.l! ,&-TtR. ~31'i 11- EP JiJF7' 30 ",L.O.S moVL pH 7.5 ~alta* 
nJ9~~:St~fIl#tltM:l!l!. xt J8I.i§,*Jr~ CSF 1f>i9¥J~1l:. ~fi~st lllf>.1JD NailS 1 OS mci. W1J11iiJli!$lJ&!J 0.2 'l6ltKR - TSO ",g. ~11 r Jj 
-jGfilttJel1=l.IO(l¥itii;:tillP.i,*Jrrli]~-fti. CSF ~J§!tJIt1l:. !iil7S sJ6.1lIl 0.2'l6ii.Ialt4ft(SMB)SO ",g, t!.II:Jj!iil. :St •• ~tii 
1.2.2 i9~~ .c'ltl.tam. ~1Il10-1S 't;. ~i!2S 'inmls. tiill£ltl. iCm1tll:(EBi;teM:b~.'~jf!t.tt(1 cm X 8 em)tl'cJl,ti:llIiJ'C 
Eli 1 MV(*DMf'f'2 cm) •• :ti.Ia-«r.Il!Ut6Hf.lt7'*tI!J~.f!J:., ~ 1DO.Ol moI/L pH 4.6 NH.Ac >fl. 24 h.I!PJ'C1D O. 01moVL pH 4.6 
tl~!t. ic~ P.QRS.sr ~T 1lt;1O( P- R fBllPJ,QRS 1lta.IltJiJ.Q- T NH.Actl'c!!l.at .... ¥J.1D0.6 moI/L pH 4.6 NH.Ac tl'ctiiic •• 4i~~ 
fBllPJ.IO(]!S-T fiiHIII.Xl.Ilt~tt.lltfil. ~KtP.i.J58faIl:Ml!n I\!c.l 'If. ~ O.S mL,.*'If~RUftt§JrI1·"41. 
#tltM:l!l!. Ltft.JHUfft •• ltl.tam.M.tt"ta'WIf>~~jElf>fil. tr. 2 !a • .!;j~ 
:ti~*f<J 1 em fj;~n7'jElf>~~iI'i*J:~, ta-iI'i*.~Elltt1ttft''WioJ 2.1 fiijO}': 

-*-1 ,ff~-!l!llIlt.f.i::1f'.itJ:.~~"'~.I;Jlin;6j]~#(n=7) 
Tab 1 Pharmaookinetic parameters xylazole in senun and CSF by fitting one oompartment open model 

I -_%_- 3 4 
~ ...- (;SF ~ ..... (;SF 

M..,mL 0.8341 O.IS%S 0.4167 0.1384 0.470 0.1850 0.1111 0.1006 

Ke ... -I 

Kmin- 1 

0.060) 0.1640 0.0941 0.1094 0.0845 0.0583 0.0960 0.1321 

0.0160 0.0099 0.0140 0.0100 0.0104 0.0119 0.0061 O.OOSS 

It ...... 
tikmin 

11.48 

43.17 

36.07 

4.2) 

70.41 

11.01 

7.)7 6.77 

49.56 69.62 

29.90 29.64 

8.21 2.68 9.17 5.25 

66.64 ".04 11).81 98.56 

34.89 16.41 36.10 %S.14 ...... 
~ocImL 

AUC'""L. ... 

TIow ... 

0.3789 0.1199 0.2549 0.0988 0.3099 0.1S9S 0.1338 0.0774 

38.76 14.70 %S.sa U.69 4.06 1$.79 27.39 10.7) 

6.11 7.76 6.10 ).59 2.21 ).99 J.06 .,2 .11--t--.. ~!Jt.::.i:*:it~«~.fi.luafi~;/J"'U 
Tab 2 Phsnnacokinelic parameters of xylazole in serum and 

CSF by fitting two compartment open model 

A";roL 2.91S! 0.2lI2 0.%13 0._ 2.64\8 0.\6C1 2._:1:2.777 0.1567:1:0._ 

B";roL O.om o.um 0."" 0._ 0.1!IJl 0._ o.lO&:!:o.MlI o.lIi6±o.CD19 

..... -1 0.0711 0.1LY6 0.1lIl6 0.\Sl4 0.1ISlI 0.004 0._:1:0.165 0.0117:1:0.004 

~ .... -1 o.om o.Wl7 o.am 0.1IDI o.am 0.1XIl3 O.fD'6:1:o.WIS o.mz7±o.lllI1 

\(" ... -1 O.om O.lac 0.0S7.5 0.2'-1 0.0!B7 0.12lO O.alS6to.W!1 O.mlto.tlS«I 

lCllain- 1 0.\tlZ3 0.Q5T.I 0.0105 o.lm 0.0l7J 0.0l4Z 0.0I64:1:0.WS1 o.06l8:1:o.O'l63 

J('aain- I 0.0l'll 0.0117 0.0141 0.100 0.0Z16 0.0127 Q.OIJ):l:O.(1)57 0.0IIi!I±0.(1)57 

K.!, ... -1 0.0015 o.OID 0.0112 0.0197 0.0200 0.01\9 0.OlS3:1:0.014) o.Ol4ao.OIl6 

,.... 0 3.lIJ 2.66 1Qi 0 179 0..:1:1.25 1~±o.lS 

~
wrin I2.BI 3." 12.05 1.fiB ILIIZ 5.. 1%.28±o'41 3.97:1:LI4 

Ic~ 9.75 4.Qi 2Z.64 4.SZ 13.79 15.17 15.»±S.38 9.Q:l:UI 

,... liS-iii C\S.SS tM.31 221.61 81.72 D.lO 11I.01%lZ.44 2l8.!I5:1:I9.OS 

JlLCoWL 2L97 D.lO IS.I8 10.14 :l6.Qi 11.44 21.Qi:l:4.4'l 1/I±1.l6 

'oain I6.Il!I 12.77 J1.1S 8.fiB 2128 IB.2I 24:1:6.04 13.22±1!O 

C,.jroL 0.3256 0.lJl9 o.(I!lQ 0._ 0._ 0.11116 O.ZZZ:l:o.09S o.lI!l4:1:o.l1127 

xt 10 Rf.J§iJ/J~Il:.~llI!t!~.;!t1f> 7 R~f1'~-!:JtI!ltJl!t-j[. 
m;3 R.ft-!:JtIftIllt.::1rtlUIl. -eil1&!J.1:JE~.:b!!j!:.J'.t(!iL~ 1 ~ 
~t2). .!II~1!#1if.'!¥~¥J1-~§#:tf~ .n.J§iJ/JiJ~~WIt 

5 6 7 X±SD 
~ ~ -----ai ....... diF 

1.0336 

0.D797 

0.0161 

8.69 

<1%.9-4 

26.09· 

0.5496 

SUS 

1.57 

0.0850 0.13111 0.1030 0.411%1 O. 498H O. 3019 O. 1274± O. 0346 

0.3016 0.1450 0.3268 0.1094 0.09%7 ±0.0%S6 0.2ISHO.084l 

0.0105 0.0083 0.0084 0.D089 0.OIl4±0.OO37 O.OO99±O.021 

1.30 4.78 1.1% 6.34 7.99t1.98 3.8h I." 

66.29 83.47 112.9% 77.99 68.11:1: 23. 97 71. 03 ±8.11 

14.21 2.4%S 1).711 26.m 29.":1:5.02 19.1S±3.34 

0.0727 0.1095 0.09\1 0.3032 0.2913:1:0.1384 0.10l2±0.029S 

0.92 15.687 12.064 41.615 34. 51):!: 11.162 12.317:1:2.575 

2.66 2.\9 1.89 %.56:1:2.39 7.IUO.6\ 

20 0 90 120 110 2~' 

r ... 'ftl" 
20 4160 ~ 120 110 240 

111.2 .tfII • .!ijJdlUfI!J".lI~1l'lI 
F",I.2 Obsen.d Ind plt<lictcd CC>I1COI1tntion in .. rum Ind CSI' 

(;1 =0.4986[e-O.OIl4CL-Z.56S) - e-o.om(I-Z.56S1] 

.::1HI(!lI ,.. 

r .... '.in 

(;Z .. 2. 2402e-O.OlOCI - O.8I'I) + O. 104ge-o.0066CL-O.I871 -

2.34S1e -O.056SCL-O.8I'I) 



.~;ojJ~ll!rtlf~fi. 
-a:.lIl:l.1. 

0.2833,,-0.1100(.-3.566) 

2.2 ~.tt.'" 

3 

(;1 = 0.1274["-0 . ..,,h-3.198) _,,-O.%1l4(t-S.I9I)] 2.2.1 Xf.c.'I!!.Il!r~IIjff(JU{3. fl4. If! 3. If! 4) XLXf.C.'JI"'!:E~i): 

= •• 111:1.1. 
(;z = O. 2567e-0.0917h-3.~) + O. 0266,,-0.DDZ7('-3.~) -

1l!r1lP*lfFffl. t;:·c,·I!!.I!I.tIlUI1U1l I , n .rr&j:~.!lt-m~ •• tt·(.,;of* 
•• _tt.c.·f$'I';'I'.1IPt].r.·l{1l!r11[t!H.l:fi. m.XM~JIi~.\f;fIJlIUi~~. 

,*-3 .:.." .. ·.ut'*.f~ .. ,P-R ftiI",Q-T ftiI.\'I~QRS it:lf.I<tIil(-t~!1±#*A)~:V"(n'" 11) 
Table 3 Effect of xylayoJ" on Heart Rat".P- R. Q-T.S-T Intervls and the Duration of QRS Complex of the sheep (n= 11) 

3D III 12. 180 

lO.W±17.9IS 51.295·· ±lU57 41.021*" :t9.6I: .o.711·· :t9.S8 &331,." ±I.'" 55 .• • .. :t1.S S .• ·" ±, ... 57 .• ·" ~ .. e ~ ... :tnG 6S.«D*" tlO.SM 11.664· ±11.3'1J 

ifill 

IlN{ .... 
QlNl 

c:.'M 
v ..... 

Vs¥" 

o.ms~ o.DIl*" to.CD» o.1!'ll* .. :to.mM o.ll!I* ":to.a&1 atm· .. :tD.ott D.134C* .. :ta.DU3 0.1315· .. ±o.(IIIIt o.l2'9 ... ±Q.OIM o.ma· to.om 0.1111· to.mll 

o.SDl:t.o.CIZ2IJ o.3SI&* tOoOJQ 0. •• " :to.mB1 0. •• " :tame 0. ..... tao» G.a"" :to.aa G.:8Ii*" to.om 0..- .. tD.GIN 0.3573·" ±o.l8S G.35;M* ±D.01l 

,*-4 .:..~ot.*,*..f.~+'!1~ T £tt.J1.("1"~{!± #*..t)~:V"IIl(n= 11) 
Table 4 Effect of xylazo1" on tbe amplitude of T- wave in sheep ECG (mean±SD) (n=11) 

a.a 
"""" .,!ado U 30 

IUSlIto.lG D.l34l:to'l23O 0.233910.1111 D.Wilto.(1151 

O.37Mto.1.W CL1SMto._ G.3G100."" O.l5lUO.18 

0._12lIO o.3f7.tCLUIS D..!Z.tO.., .,. .. 10. ... 

D.GD1:o..mz D.4!lQ.fOo. o.4Z!2tO.DIl> o.35IltO.l4I! 

o.)Dto.ms o.2Zl7±o.Ul' ILl2iI1tO.lllll o.:ma<O.OIII 

o.litO.em IUll4tO.OPIII o.:zzt7to.1IOI 0.2IlIto.ns 

I" ern 
~:Y-(-rY-r"y 
~y~ 

~~--,A 
~~-,.A--,A-....,.A. 
'~-r.-1';,L-.J--,.A --y\ 

~~r"-r"'­
r-r--y-r--!;:.-.--yA, '-y'-

1--;--y-llT-~ 
r-r--rrr~-r"""T 
~(y"......,..,... ... 

,...-,r-r-r-r T~T" 
!I' ttOBot.-IIlllll!rN 

.. 
o.lm- :to.07Jt 
O.2lIi7t:OoIltl 

D.3IIito..l9I3 

1J.m7- to.1!H 

o.D:lo.N 

o.mI1O.1IIl8 

to 120 110 Z4D 

.. m- - -tOoa a.m li • .tG.1DI6 4U111U* to..am o..151U:o.OSI'JI 

...... ±O'lO17 0.2I44to.tlZl G.lIto.oo 0.30:1;0.113 

o.~'Q.fJm 0.»14- t.o.l!l G.ZIlI- 10.1148 G.lD-t.G.l1D 

0.239-:1;0._ o.S±o.C11i5Z G.)I')- • to.015 o.Wto.m. 

o.lII!7ro.oGG o.I7BUm! o.lC7±O.CIi.ll ttO!l!lto'O'1 

o.lIS:t:o._ o.lQto._ o.tuo.0!7 D.l6tD.otS 

300 

0.15Ito._ 

8.3mt.D.JlD 

G.lIIIto.llIIII 

1I.lm±0.lQl6 

o.l!IMfO.aJS 

o.t,...o._ 

"II 3 a-... 01 ECGS in .boo sheep bef .... and .fler XL administration 

2.2.2 XfJlil!!.m~~1A 114 ttnB."IIIM1!tit 

o.1I6I±O.0IID 

IUIll±O.om 

,.. 
UmtD.lOU 

0._:'(1..(8 

O.%7J7±O.0!Z7 

o.~to.l34I 

c.J7'J}tO.tm5 

o.un.to.OS!% 

2.2.2.1 X<lJiiI!!.8J(*Il!r~1III! f€tUiiIl!;Ml8J!$:(£ 10-20 lh mil. Fie 4 The chan&eof EEGS in sbeop bofore Ind after xyla,* odminlsh .... ion 

J:!I{(17.23 U.89)Hz, IlU!illi s min.8J!$.OOJUl!l>.1S-30 min M 2.2.2.3 X<lJlltl!!.lf!fI!I~If!('!U! 6. If! 5) f€tJ!illi. BlliJlll.JIlI.l!!.m~~ 
!l>AtIJlI. '-l(9.08±2.57)lh.8J(*ll!PiiIQ2 h, ~!l>6 b~*n OOJla:~.IIlf€tJ!i.(30. 89 ± 9. 64)~mln, ~t€tJ!illi 30 min, ~!Ulj 
JJ.lf€t~""*'F. (7.36±6.22)~min, ~6 b .*l~UU~f€ti!i.*'F. f€t19JiiJlll.I!!.ii'i 
2.2.2.2 X<l.l!!.lIU~~1III! f€tOIlI!!.l!tfl!lJltltES-20 ,.V7I!/i!. ~ ;oJltaltf€tHIJ!.Il"FJoJ. ~ 30 mm.IIlf€tJ!i .... fI!I(86.17± 29. SO) ,.V 
{('-l(l0.S! 0.99) ,.V. f€tJ!illi 5 min UUIIIPIJlJUlljl;. ~ 15-30 min lli rf~{34. 73 ±13.9S) ,.V.!Ii 6 b M~~JJ.lJUJ!i.7J<*.[5-71 
At •• '-1(21.86±3.87) ,.V.6 bM~.~f€tmr]K'I'. 2.2.2.4 X<l.~;IjI;~!:ElJl#It{(BCJ~Itl(.'Ut7) f€tJ!i.lliPfIft~ 

,*-5 .:..ncot.*~"'_UJ •• ~#'tI~fJ""(X± SD)(n=l1) 
Tab 5 The effect of XL on sbeep eIectroence- Pbotogram frequency and amplitude( X ± SD )(n= 11) 

IS ,. .. III 120 180 300 

~ 17.)m±4.IIBS 1U3D-·±4._ 1..-·%1. 9JID··t1.S1t7Il5m-*!:1G1!.IDSr-·±11l9 12.M1-t4.fJ3J DJIID-.t1_ 1S.1IlB-t4.OMS 16JJ1ifH.:mt l6.9Ii7!:~ 

~ lO.5±o.ws • .as" ":l:UIB lLM· Ii tl.G7 2UIiQ- - 13.I1L121.3m- - is.am aU- - t3.J157 JUm* ±2.m 11.,.· U.81 11.l5tLCISi IL1lU:t:l.U6 1l'lBl±LlG 

~.~~-~~~.~.~~~~. 
2.3 *U~fJ"" 
2.3.1 XfD.li~CSF 'fIAcbUfl!l~IIjff(Jil.fl8. fl9.1!16.1!11) Jllt 
H:XLlliD.li~ CSF 'fI Acb 1l!r*""~~~ •• ~2.S bJJ;jjf~At~I5{I. 
nli'fl.IIlf€tJ!i'At(7. 96±O.40)ng/mL. fI~(43. 93 ± 1. 30)ng/mL 

(X ± S/)n=5.p<0.OO.l:tfflnJt1m 4.51ll;tE CSF 'fI.IIlJlJ19tt 
f1!112. 72 ng/mLfI~71.9S ng/mL( X± Sf) .n=4. P<O.Ol).ltJUJ!i 
.~. 4.711f • .llJfJtli~CSF 'fI Acb WIf-ft£iEm*.r=0.9440. 
2.3.2 Xf.D.li~ CSF 'fI NE UBCJl*iff(Jil.fl 10. a 11. If! 8. m 9) 
NtH: XLlli. il.li~ <.:SF 'fI NE 1:ti1fIJlI~iIIi, f€t19liiil.t«'fI NE 7J<Jf 

·1 

J 
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,..6 ;V~&~~~~~~~m.*~.~~~~ 
Table 6 The effect of XL on sheep EMG frequency and amplitude (X± SD)(n= 11) 

1II.1tJl8 AItu.".,.._ ..... 

IS 30 60 90 120 110 240 300 .... 
fig·· :t1.8I ..,. •• :tu 7.35*· t6.: um*· t6.91 2U.·U.tI )U5fS,4Z aU:1." l!l.S:t7 . ., ""t1.Q 31.01".14 

1S.lJ •• fL2l s.c-· :tD.tl 4.9* • to.ll tUs··,tLS 3.31* .t1U Sl67t:1. "'.t:4.(I: J7JDt4.31 3I1.Sl±<.'Il ».81± ... 9 ... -.. .... ...... 
I6.I7.lII,5 4,j*' t:17." 3It.17··tlS.. lUI*' tD.ts fl.!D- :tIleD 11.5 .. 17.11 1I.3Itl7.1I &!.<I!'31.Q IIJBt25.D 1S.27:t25J aUSt211.37 -" ... DC_ 

.. ' ;V~.~~~~~~~~~~~~ 
Tab' Theeffect of XL on the respiration and boby temperalUre of sheep(X± SD)(n= 11) 

till! 

-~..., -ftIII1;) 
lhIr_ 

U!' ....... 
nllJ±3.CIiI 

lII.l)tQ." 

.iRa __ . __ i.-+ ____ • 

,. 
1I-----·~-.. _------_.-
II' ---..----__ .. _-.it---

... - ...... --

. --~~-----­... ,: .... -----
·-+---i'Yt-~-
R~' ••. _.1-_ 

\IS ttnMQUUIH 
F"" S Olangoo of EMG in oh«p before ond aim XL IIInimcolralion 

.!!t1 
lIi.a 
lI! 

!t# •• 
C.Y. 

1116 1Ut=I!I*MO.alf! Ad> ,*It!lit 
F"1I6 Al:b level in pJos.na during XL i. m. administration 

.U At Ad>-tJlJUJiIUf.f.lt(n=S) 
Tab 8 Statistical parameI<r and _ J..ds o£ AI:b in plasma 

O.S 1.5 1.5 3.S 

7._ U.SSl1 19.8011 27.3316 JS.7ltl 0.'317 15.9341 14._ •• 3740 

•• 4181 0.1287 '.2341 0.9HZ 1.306' I.*, 1.1234 D.63S' 0.6450 

0.ll7 G.I60 G.OW O.om 0.0117 0.006 '.105 •. _ o.m 

90 120 110 140 

I7.St3.Q!> &.&13.t2.2117 

l!I.StLIl9 natlS 

Tab 9 Statistical parameter and mean levels of Ach in CSF(n = 4) 

ttM(h) 
oimc(h) 

"~.lk _1Mb 

Uill 
SE 

~#lill: 
c.Y . 

Ftg7 

0 0.5 I.S 2.5 3.5 

11.7230 18.4280 27.= 57.OU2 71.9S44 24.2786 13.1144 

1.3467 1.7797 . 0.7842 5.9071 2.2565 1.6911 0.31!25 

0.211 0.193 O.OSS 0.207 0.063 0.139 0.134 

, 
"70 
160 
'6 
<50 :.0 

, 
~(oJ>trt) 

\17 Mst=I!I¥ ••• 1ft C5F If! AI:b ,*Oit 
a..,... o£ AI:b Ieoels in C5F durin&' XL 1m. adminatmion 

• ,(",) 

• 
.0.) 

1113 MI% XL B.alf! NE !aOft 
F"" 8 a.a_ of NE levels In plasma durine XL i. a1. adminatntion 

£Idtt~"(3.69±0.38)ng/mL, "1£(O_SS±O.ll)ng/mL( X ± Sf) , n 

=5 P<O.Ol). rF¥ 83.78";CSF .... B9 NE.Jf.ii!iRimttJi'M'B9(31.32 
±4.88)ng/mL, F¥1£(6.26±2.00)ng/mL{X±SD. n=4. P<O. 00. r 

,,80" .1lJil'l.!i CSF .... NE I:tlJr~ft:1i!iE~~. r a O. 9306. f6-l) 

2.3.4 xtik"Jil'l,.~'l,Jif*1tr.ligtp p- JliIltJlt-*"i"~~1If'i 

(J1,!.fl 12. 13.14, 15.16.17 fUm 10, 11.12.13, 14.15) 

,..10 ""'NE~-tJ/jU(n=S) 

Tab 10 Effect of xyluole on NE in plasma in sbeep 

o 0.5 I.S 2.5 3.5 

3.699±D.381 3.271±0.34t 2.95HO.42S 2.764:1:0.430 1.751' ±0.289 0.636±0.145 0.5st" ±D.1l1 O.SSI±O.112 1.271±0.237 

2.3.4.1 #~1t.ff'lcf>p-EP,*lf~ft JIlii.,~JtRi.J! 

~1tg'IF'l<j> p- EP ~:1i!jf.itJ:7I-, JlLJllcf> p- EP :t£Jf.i~Ri 
1.5 h fI1£ltifi{l, I!Pm tti!i«tB9(72. 08 ± 4. OS)pg/mL fI1£(289. 54 

± 10.04)pg!mL, 7I-ifiT 75.11 "(J!,ft 13. m l1)~Jf.ajUflg~'l 
cf>P-EP:t£tt~Ri 1 h!l~It.fI. mttJi'/lt(S33.49± 16.SS)pg!mL 

fI~(1908. 80t 28. 36)pg!mL, 7I-.T 72.08" (J\!.t'( IS.1!113)~Jf.a 



JUf~ iiiiXfJU/I.. tE!&i91!rm~1&JIJ.~2Ui~1Il.p p - EP t&1f*.!i!.iJI Iirtfi.p~4tll&.illit. 
ll~it<'!A!.ltt U.14. /!l10.12). lttl9J p- EP 'tElIi!illn;mlJl~. iIii~~:f; 2.3.4. 2 itt~IHt:1i T JiM.p 11- EP t$!ll5fft ~i!iJii. St~§i* 

"11 .:. ,.~-.t".l"i" CSF 'I' NE ~4.~,*, 
Tab 11 Effect of xylayole 01\ NE in CSF in .hoep 

0.5 1.5 

31.32%4.88 2A.3l±3.2S 22.3StJ.3S 

" .. ):~ 
'" I. 
o I .z , .. 

'!hl 

119 lut XL.s CSF. NE lalt~it 

rIB 9 cho_ of NE Ieools in CSF during XL i.m.· odminislntioa 

100 

i 80 

"-';60 
i 40 

J/ 20 

Os ;10 60 90 120 1 so 180 210 240 

(min) 

11110 IBll!:Htiillt •••• ,- EP laltllfit 
FiIIO , - EP Ieools in p1l!ll1lA duriDl phyoiolocical .. line I. m. 

10 

Os 30 60 10 120 150 110 210 loin 

(mm) 

11111 Jlli:DtilJlillt.Jl •• p- EP ,.dit 
FIB 11 II - Ep leoeb in plasma duriDl xyJa,ole i. m. 

"12 "i".!ltB..At'l'P-EPU.-f-.J!]M1ttit-Nt 
Tab 12 Statistical parameter and levels mean Il!VeIs of 

II - EP in plasma of control groups (n= 3) pg/mL . R_ 
-., --'I'. _ ... .. 

SE 

lMalt 
C.III'" 

f IS ~ Ib 1.5b 1b n .. 
77.21 93.41 6S.41 1:.s, .... lII n.3 14.13 .... 34 "15.31 
IL" 74.$1 •• 13 (6.61 6I.'IZ tiO.lI tD.CM Q.61 77.34 
64.1t •• 74 7U9 74.48 n.6I 65.14 11.93 a. ....n 
67.11 7t.11 67.93 n.Q5 as>' 65.74 11.01 65.93 11.31 

"W 1.:I0$Il 1.4IIDI 1.llIII UC2I !.lim 1._ UW 3.m7 

UI37 0.13IJ 0.0371 0._ 0._ 0.11145 0._ 0.0CII 0.0113 

"13 ~".U'l'P-EPU."'l:IJU-Ut.it-Nt 
Tab 13 Statistical parameter and levels mean Il!VeloE 

.~ a:zs 
... 01 "/0.34 

_ .... 11.11 

59.111 
79.71 

p- EP in plasma of Experiment groups ·pg/nlL 

4b 

... " IlL,. l1li.11 111.16 314.15 107.... 1041.69 
l'S.63 131.3 1"15.91 m41 203.... %,,1.511 lC.34 
91.67 "-32 167.115 :lCUI m. 73 193Al U6.59 
.. 93 125.31 1&).55 231.!Ii _IS 193.12 1"/1.:11 
101.05 auc 1S.1O :DC.17 an :Z3C.I' nUl 

0.1:z!7 0.1019 0.1111 0.0555 0._ 0.1I77S G.II" o.lDC3 o.DD 

• -S~"""',.-' 
• P<O.OS •• P<O.01 

2.5 3.5 

2O.61±3.31 15.53 tl. 18 6.26:1:2.00 IO.OH2.IS 

30 minJUUliifi. dIJftf§ltOO(246.65 ± 4.42) pg/mgll¥!E(120.50 

± 8.09)pg/mL.Ilft;T Sl.IS%.I;{J8.!i!Iiil;Ual-. tE!&i9J8 3 h 7I-~ 

Iltafi(338.60± 14.78)%. flitiT 27.26'l6.~,JtflUHf(P<0.Oll 

(.!I!.1R 16.1'!114). r .E.li ... p- EP ftfJrfllmi* ... oo 11- EP I*.IlflJiijt;\ 

OO~.a:;.I*(.Jl.17.1'!115)~~i!iJ8 30 min "3lltiifi. dI!&i9frrOO 
(32.4± 1.30)pg/mL l\J3l (1 1. 06± O. 35)pg/mL. "~T 6S.59'l6. I;{ 

J8?1Ffl7l-ilU!I-.3 h !I3lltam: (65. 68 ± 2. 43)pg/mL.!l1m T 
51.0"'. ~»ajnf(p<O. 00. 

"14 JtB'.!i CSF 'I' p-a> iM..-f-!!JM.a!tit-Ut(n=3) 
Tab 14 statistical parameter and level .. mean Il!Vels oE 

!fR_ 
..... 01 .. ....,. 

'flMl _ ..... 
M\1I 
..S! 
~".Ia c.v.'''' 

11- EP"m CSF 01 control group pg/ mL 
• 0 

SM.. 617." _.3& 

".12 511." 411.41 
511." 5"-47 S31.lII 

_lII 457.61 m. 517.49 .... 17 ... .,. 

"'.111 493." 0IIII.26 5U.lI !!S.lI !!S.lI 
541... 5t6.11 c.. 5.11..54 .5lI.54 S16." 

UID3 31._ 12...., 1._ 2$.3101 :14.1010 'U'lI) 1l.C7J6 n._ 
0._ MISS 0.... 0._ 0._ 0._ 0._ 0._ 0._ 

..... 15 ~.tHJ.CSF 'I' /l-EP U."'.J!]~t.tit.ut 
Tab IS Statistical parameter and levels. n""", levels of 

/l- EP in CSF of experiment croups (n" 5) pg/ mL 

.It..... .,,:11 "IlI.45 1:ICI.1I1 '451.1 .... .....1> Hll7.1S IDU! 6CI7.66 
... ., 5l1li.. 127.ID Mm." leu, mUl I59Ul .... 10 IID.II .... IS 

_111M. m.m a.lIJ 129. d liG." ltM.l1 l1C1.&10 JOG..G 913.63 !8l.19 
S».)C 714.51 llM • .D mLSC 18J9.7I la54 II1IJ 10.96 ... 
_OJ _is •. 2P 13P7.a 1!f11.S1 1 .. 61 91.(.21 .0.'" SM.9 

.!..~ !11M '183-. DIllS-· ISIS- • 1iI1ID •• as-· 9B4I-. tIS3.. A2S 

~ ... _ I.om S1:1D7l ..... :11._ :ZS.21\!3 %J.B 11._ 9.2l1D 

~~~y G._ 0.l1)$li 0.111l5 .. 6795 o.mn 0._ 0._ 0._ G.03ClD 

600 

E 500 
"-
.5(00 
.!! 300 

j 200 

100 

Os )0 60 90 120 ISO lao 210 240 

(mla) 

11112 1ll1t~1I.*!i CSF • P - EP Iall!lIfit 
Fe 12 , - q, IeYeIs in CSF during ~ sIine i. m 

Os 30 60 90 120 ISO ISO 210 240 
(min) 

1113 MdtJBIl.s CSF. ~- Ep IaIlN 
rIB 13 P - Ep levels in CSF duriDl xyiayoie i. m 

i9~~if~ iiE;!l;. lif§t$!If.!l It JlLili t«1f fIf. @. ~ It JI1Ilt.dl. iii ff: • 
lti~fiilltJ\.Ji!.. iltlJJ*tlU&Tlii1mJiiBf.,.,.(.·II!.OOifJt2tft. *.r.. 
~U.·aElfIJlJlOORflff'llm. PIJ:t I ,n 1r.61.ft~I!!UIJ •• tt,€.,~ftll. 
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.tt~~~~~~.~ •• &xt& •• m~~.~~.~XIY!A~~. 
l!~tliJl':.!!3.a;*liliiZi5*-lIJt. XXf1llilt NE ~ Ach f!CJ~"'. iiIftlll 
TtIlJ.~I!6'"'~.IIt~I!3(!.,",~. !t{tJlJ.~2l CSF 'I' NE ttllflll~. 
ii'ii Ach tttIl:lI1m ;!ti!i J1SSII!.I!I I»!t-ft. III tfti!ift"(jIJ~"~l1tf!~~!t 

IjIII 

"'16 .~'I' 11- EP U,.;p.~i\lJ.l)litit"'lt 
Tab 16 Statistical parameter and levels. mean levels of 

~ - EP in pituitary pg/ mL 

S' IS' ~ Ih 1.5h 1h 'h 4b .R ... ZSJ.1I ZlS .... :113.21 IOU' m. .. ....10 2!9.lZ JI>.'" 315.09 

..... " .... -'1'*1 --.. !I 
g •• 
c.V(") 

II1II 

lIl.S %II.» Jf1." 121._ ISU' "".23 lISl.57 356.1\ lID." 
:M7.J1 219.51 II.." 13).71 \&4.1. 1$1.5, -" "'.54 l .... ' ... lZZ.III m"''' .. lZ.S)tI .. Ml3l- .. m. ..... • .• m(D··as·" 

... m 1.7671 S.3m LOI73 I1.GIS 1.7m .. ..., 14.m5 

0.0311 0.0\311 ..om t.11G 0.M1Q .. -0..,... •• 0l5I5 

,*-17 r Ma'l' jI- EP ~J.l.,.;p.~IU.R..atitUt 

Tab 17 Statistical parameter and levels. mean level. of 

ll.lmI 

.. .." 

~-EP in hypotha1amus(n-3) pg/mL 

S' IS' • U I.n a H 4b 

• R .... 30.29 29.\& IU' 11." IS." n.7I .... , 67." S7.45 _" --• *1 ---lE 
~ ... 
C.V(II) 

31." 311.92 21.67 1Il.111S lD.OII 35." 42.11 tlD.l3 61.20 

3US 25.12 19.13 Ill"" lI.lZ 32.54 31.16 IL» ".1. 
32.14 :111.154 :11.31 •• n.m-. aM-· lS.lC-. 4).15-· 115. ••• SJ.l5- • 

UlIl 

0._ 

1.4112 0.1491 O.m! 0.6 .. , 1.<P7\ l.St9 

.. - •• 0&41 .. "'" D._ o._ 0."'" 

.50 

o S 30 60 PO 110 150 110 110 240 

(min) 

loGSI 

0. .... 

!!I 14 IIlltIJttJlU1*1jI ~ - EP sa.lIft 
.'11 14 jI- EP Ievda In pituilary duriDc xyloyole i.m 

Os 30 60 90 120 ISO IBO 210 240 
(miDl 

!!I IS IIllnftltU"Flalljl jI- EP sanil: 
Fie IS ~- EP Ievda in h)'llOIbal.mUII durinc xy\arolo I.m 

I ..... 

•• C317 

a •• ~~f!~.&~*~(jIJf1:fflA'I'@tt~.a~~'I'@,",~~~ 
Wgf1:ffl. XL ~'I'lII~~~tt(jIJWlf.!!3 CSF 'I' Ach 7Ti$ifll NE tttIl: 
~~;fj*. 1'!ft"iJ..:Ii. Gz ~1*~.~8I!jIp. NE l»'Ut. »"'I'@tt"2 
~f*II:~M.EIi:}E,rtJlll;"2 ~f*mt;tl\1lw.~,~tt1}:#~~NE I» 
~"'ffMiiE~. IHllll. Rumpom 'Ji Gz ~f*Iltii/Jl\1l. XL .!!3I!lJllltP~1l 
f1:ffl~ft!. fIJ~iJ..:Ii. XL 1l!.;i:jlz J!:1*1I:~l\1l. IIlT.~ Ilz ~f*JiitllJtJ 
NEfJti:.1lz ~l*mfitM.l!i!ft XL 1»'I'@WtJf1:ffl. IUllil.Ach Xf 
.1».~1l!.~.~f1:ffl.~~$~ •• m~~~~~~m.z-.~ 
:(£ 60 4'fUt~Ale Ach tj;A.@ft~ii'ii1"1: •• f1:ffll»tIlii. XL 'lIB 
NE tttIl:"f~Ii;.!!3 Gz ~f*~~**. iE.!!3 Ach ~Il:7ti1(. ~'1f.l:.ll 
• 1!,",~*~~M •• LI»M~I*.bl.i!ijlp.'1fL •• I!~~*mfJ 
~ NE :fi*. lfdl'l' p- EP ttlIl:I»~.:£J!*IIT.I*.!!3"f ~ •• 1l!. 
;!If!i!iJ&.I*"f 0'1' jI- EP il!ai!"f~(jIJJjm. Jlttit*.!!3 HoDtv~. 
tIlll(jIJKt7;U.~l\1l:lltIlll"~."'I' jI- EP tttlf7T • .!3{f.:fi~f*1l 

"f~It'l' ~- EP ttl!:"f~l»tit~-•• CSF 'I' ~- EP &:1* •• UH~& 
!!l1tf!CJJniliiE~ ./1- EP f!CJlfil*:£JH'l'T"f .tt.lii'S~~. tIII!lUlem~~ 
J!lit'l'lII-,"J.lc1fM!III~BIt~ifll~~m. ~BiiElY!. ~"'~JIlt'lljgl» II 
- EP !t-ftttQIJj1ll»lIlIlttJltI*l>i"f ~lilt!!.;/lMi:tit~. Jtr:p ~ - EP 
~,",~*#I~a 11- EP iiI8I!i!A CSF '1'. bl.ii'iif1:ffl'Tii:£--,"J.Ic'f1lll 
BlM2t!$ •• f1:ffl. 

ili~-mtPl~.!!l~~ 
lixt.dJ.ilittlll.!!31i1l! t( it, 1i"~i§~ttt!:.!!31i II! t( it. lALilitlill!: 

.!!31lJl1I!t(itl»ta •• Uitl"fl»i!i~ - i!i~Iiil~.m#It(.!t;tl18). 
,*-18 ~;»-'HtPl ~«l'!Ut 

Tab 18 The paran,.ten of simultaneoas PK - PO madding 

"'HilII'It) O.tOll 

KooCIII ... lII ••• l1ll •• 2209 •• -1 

·tlo.o'·II:-alt.~*UI) 3.14 .... 
£,50, •• 11<11:) ..... toll .... 
EotuI.tt~It"!l 0.221. II 

AtlEI (E-.-A\JCjI{lIe.) •• 1417 toll .... · ... 
AI.lEl(E-.-AVC) 0.2140 toll .... • ..... 
7UIU .... ) 0._ 

N •• 9766 

Koo •• 2lD9 ... -1 ... 0.2lO9 -.-1 

-t ... 3.1378 ... 
Ec:so •• 3954 toll .... 
Eo.. 0.2214 .. 
AUEt •. 160' ,.., ......... 
AI.lEl 0.11135 relmI.· ... 
T 0.9937 

N 0.1379 

Lo •• 226.5 .-1 
·t ... 3.0596 .... 
£do 0.111<14 toll .. 
t- •• 8711 .. 
AUEt 0."57 toIItOI.· ... 
AVE:1 O.S!i84 ,.."mL· ... .. -

:lti!i~~.!!3i§~~:£JU'tlli!fft(itjJtlll PK - PO 1iiI~IUIl!~ 
Jt.;Jt'l'J4Li!i~.1J~Jtll.!!3Ji11I1!.Jt1U(it~fil» HiD ~It N:Ii 
0.1023 • .!!3l1l.lI!.l!litl» N:Ii 0.1379. ii'ii.liii!i~.1J"1=Jt • .!!3JiiIl!Jtl!t( 
1ta~1» N {l'Ji O. 9766. HilI ~Jti!tIY!i!i4l6Xfdli~j!f*f!CJ~IA. 1O£1li!i 
4I6.!!3J!:l*tititI»J.Ic>f-. iiI~$i •• ~~:t£'I'm'"'~~tff.!!3~f*tit~lt. 
:f£* .... J1.lJL.!!J ~f*fUftait. lll! Jltt1H~lo'.'Ji. XL I» f1: ffl.:t J! ~n 
'l'1II. Jii~:M:M-M. Ecso:l:lSJ.l3JI~J:It~~flll(E...)-~~~~ 
~~I»i!i~~Il:.~I*Mi!i •• ~lf~~~.:(£i!ff~~~~fl~ 
(jIJ !ttl. ~~i!i~(jIJ.1tilfJl~. EcsoA:fi.~Ht{l. *ilfJl(jIJAi!ittl 
lfi!iJ.II~.1;:KJl E....i5--¥aot~liiZ~~i§lJtttIl::Ii o. 3041.u~~ 
lfit E,..--¥~. ~~.~H"~1f:li 0.39541 J4Li!irtll.!!3J!ILt'kf1:1fi 
M~L.1;:KlIBt.~liiZaot~i!itJ~lf:li O. 7804. i!t~'I'm~J!i~ 
Wit/lStt3l. ilifM-)q~i!i~ •• ttil£ •• ~tljl!(ttlIl:;;tllitJ!l~~J:. 
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