
• 'IJ .,_ "" u11, flff 8D'Jifl llff ll'l'ltJ UUl'JJ1V'f 1
,in 

... ... ..,.IIQ''Mi{,, 8.&1.18� ii. 'lfit'ij1 20 l J 1

a, 

LCUTI1'51J'5'5L'11el1f11'5 Lil : f11'5Af1tt1Lijel{!�\I, 

The Efficacy of Emblica Officinalis Cough Syrup in 
Symptomatic Cough Relief: A Preliminary Study. 

�1 ·7 gJ_FI. 2554 

295184 
�d'1127( ., ., 

.n qJ . em 1 rrrn .:i "ll 1 qJ "ll 11
.: "" 
("Jffl.J1fl11 

2 � A. 1554 



Al 

L CU,f11'31J'a'ab o/11el1f11'a Lil : f11'a~f1tt1 bijel~ieu, 

The Efficacy of Emblica Officinalis Cough Syrup in 
Symptomatic Cough Relief: A Preliminary Study. 

"' ., 
mu. C-Jmn·rn.:i "IJ1nJ"IJ11 ., ., 

.nn.tuijV!'\Jtl .... 

'W1.:i1;111tl1'tl61~1 



'L!Vt 1"tl1ru bfl~1'ijfl ., 

., ,, 
mu. ~mme:i.:i "l.l'lru"l.111 

., QI 

I Q,/ QQ,/ Q QQ,/ .d~ 
~'W'lfl41'W~~n'Vl1U~~"tlelU41'W'l~fl bb~~arl1'W'Vl~4 

b14'Wfl1U1~b~1'W1~fl1el.f1flJJbUf11 

32/7 ~:vi1.:i111 eJ.biie:i.:i ~:tJ11~mfi 25000 • 
1'Vl1A-wli' 031-211289 

fl W~n11bb 'W'VI 8 bb~'W b 'Vlflel.llfl.flb UA1 11~11'VI fl16l fJU1'W1 
V V 

169 Cl'W'W~4~1~U14bba'W ~.bba'L!a"ll el.biiel4 ~-"H~U~ 20131 • • 
b'V11A'Wl1/b'V11a11 038-102630 email : sosiri@buu.ac.th 



""' ""' A I fWlfl fl'J'JiJlJ'J~fllrf 

" 1m .:Jm1ilnmth~ff'Vl1imuuo.:J~'W'IJeJ.:Jtnutilen.J~'IJ1llflm11um11J111'Vlw1m11 o 1i:lu m1i1m11 

~-rnm1f mn'VlNl'liiut1'1JO.:Jll~'IJ1llfloll ~.:J!i:l'W illl'W h-11 i'Vlv~m 1~~1Vm1~ 1 ;,_h .:J1i:luv11~01 ;1 utJihv . . .. 

" ' 
ll~'Ullli!Oll'W 1 ~f 1Jt111 i1i! 1Jil'W'W .:J1Jth~ll lW!nl~ v1'¥i1 ;1 'W tl7'j 11JV1ll t1m1uni 'j .:J'W V11J Ttl! ~ 1'W 'j ~ VlDll V . .. 

" " ' 
.m1Jff1 m11iv 1ul'lf .:Jumm11HY11~ '1~ri1.:J 1 iJ1~~1v~1u' o.:J '11t1 i;f 1Jm1lli 1ll i'.le:i'11t1Y1t1 NlV l'IW~ ~1iv 
~ q q ~ 

'IJO'IJeJ1Jl'IW'Vltl'YJl'Wlll w ~if '1Jfl'1Jfl1J'W1~1'1W !!'W'VlVttru.:J~h1-w1 \ol1~t1111J'W'Vl{ff1 ~i1mi:lmhu11it~1u 
q q q u 

<'I O 31 "'9 - I .. 31 _,, "' 31 I 1 a, "' 31 I 1 
nmM'Vll'tt'Wl'Vl 1 'W tl7'j u1~!lJ'i-Jf,Hlf-hJ1V'Vl!'IJl'j 1lJ l'IHtll'j 'IJ e)'IJfl1J'W'j ~l'IW fllillilllfl 'j 'Vl!'IJl'j 1lJ fl Htll'j .. . 
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OJ I 

1J YI rlvltl el 

f11'.i 1'11ffi1iii~ Q'U'.i :::fl sll'll~tlftfllll'U'.i :::ir'l'li r·H'l'\Jtls!UlllflimJ:::'\JllJUtllJ c'it-:ir--1~~ 1 ~UlJ'1'Un1 '.i n'WlUli;l 

1twn:::uwrl'ut,1mm i u nnm '.i 1mmm1 ia 1~ml1lJl iii u nu m! Ufl'4 uu'1:::ri -:i1iri lJfll'.i i iv1111 flfllJ'U i vn 

1~v'Yl1m11ivimHhv~iimnn l'U'Yl1~ iimnn ia 11'1:::lll'l'l'lV1'U11'!lfJ111i:lu 1 rn~~14a im:::uum-:i1~umvi 11 
"' 

ri1uuu cihlJlfom1fo1'11~11r--1un~ihvuan 1 Hl'lmrnmt1Yl1:::manvmuff1 ,i1u1u 30 1w ~u1v'l'lmw11::: 
cu 'U 'U ~ 

i~f um1~1111 1'U'il'llmm:::11-:iur--1u fll'.i f fl1'171 ~mtl'l'l'lV 11'1:::fov1'il1 fllfl'ff'lfm 1 ~u~u1u'il::: Mf uv1~m lJl::: fllJ 
"' 

,A 9 >'9 .,j ".'I ?I >'.'I ' 9 >'"I >'~ >'"I _Sj 9 >'~ . I t 
ll'ltl l'lf 1lJfll'.iU'.i'.il'l'lltllfll'.i'l'l~u1UIU'U 1m:::~u1fJ11:::\]flq'lJ l'YI 1~m fJlllfl ltllJ:::'\JllJUtllJ l'Yl'.iUu'.i:::'l'll'Ufl'.isli;l::: l 

iau Hf::: 3 !1'17'Yl-a-:ia1m1 1~1 fl'11-:i1u 1tu Y1!t1 Mf uvnf111t1:1Jmt1fl'lft1'1 1 iau'lf7 1'U'1::: 3 nm M-a-:ia1m1 

1i1 nm-:iiu 1tu ~u1v11:::n-aulJl~~~llJN'1fll'.ifm:11iu1u~ 4 'llt1-:im1ffn1'11 1~a1~1:::\Plum1:1Jrn111-:iium11a 
"' ' 

m1:1J~ium11a mm1milt1v'Yl-a-:i'il1nm11a a1m11irv-:i11Y1Uulflt11fll'.i 1a N'1'llt1-:im11a~a;1~u1:::i11u N'1 

'llt1-:im1 iarnmum1uau Nft'Urn!'iv-:i111nnn iiv1 1m:::m11J'Ws!Ylt1 iu iu fll'.i iiv1 

Nft fll'.i ffflllll'IU1 ll'J w -a fl1'1 w:::'ll a-:i nrjmi 1a UH 2 nrj lJ iJrnm1 lJ11~ n~1-:i nu 1 ~um Yll:::il 11'11 u~ ri -:i N'1 

1~u~1-:i~aa1nnia flt! nn~m-J'YI~ 1m:::1:::v:::11mnniariam'U1fum1fo1'111Jj11~n~1s1r\'u (p > 0.05) 

N'1nnf nmmm11a 3 ~l'Ufltl m1lJ~'llt1-:it11nn 1a, m1:1J1um -:i iunn 1a, fll'.i rnmm1 nm fll'.i 1a Ylu11v1J1 

llflltllJ:::'UllJUtllJflllJl'j tlU'.i 'j I mm fll 'j 1 ti 1 ~, 'UlJfl:U~ i m1 lfi fJ,:j nu v1J1 IW lJU'.i tlfl'lftl "~ -:i I i'.lum IIN'U il 11 ~ 'U'U (p 
,, 

>0.05) 1~fJfJlUlllflltllJ:::'UllJUtllJflllJl'.itl'lf1fJi;l~tllfll'.ilfffJ,:jll'YIUM tlVNii'WfJ"11fltJ:!'l'llslfl()~ (p = 0.001) ~fl11 
' ,, ,, ,, 

nrj:1JviHv1tl111t1lJmt1fl'lft1rt (p = 0.089) 1~vv1tl111-:iflt1-:i'lf'U~flllJl'.it1rt~'.i:::\PlUfl17lJ1'UIIH iunu ia (VAS 

score) 1~avNii'WfJ"11fltJ:!'l'llslflil~ (p < 0.001, 0.001) yji;lfll'j1fl'j,jl 1~fJ'.i1lJ tllfllflJJm~Hunl1lJ:::'UllJUt1lJii 
,, ' ,, ,, 

mrnnf mn 1~u11JJ~,iu 1~uri1u imy (86.7%) Clf-:i1vi1r\'uv1tl111t1lJmt1fl'lft1'1 1~uv111-:iflt1-:i'liii~ ittr--1'1nfffo1'11 
,, 

i~iJj11~n~1-:ir\'u (p = 1.00) ~Hv111-:iflt1-:i'liii~vi-:il'lt1i11~au1im:::IPlumrni'.luri1uimy1vi1r\'u (53.3) 11'1:::1Jjii 

fl17lJu~n~Nnmrla1u'foul'vium:::Y111-:imirt1-:i'lit1~ (p = o.089) nmf-:i1Jjl'lUN'1'U1-:i11'iu-:i111nnuHm N'1 

fll'.ifft11,nif1th-t itl~1:1Jin'J'VlfJW lll'.ii~:1J:::'U1:1J1hmhnrirt1 im1w ~"rJW fllJ'!J~rwHntll'.i lt1 i1t1Y11 itt'~mrn u"::: 

ij fl 11 lJ 'U i;l ti~ 11 ti~ s! \Pl-:Jil i-:i fllJfl 1 '.i fl'U 1Hl'4 'U j ,Xj i'Yl~ 11 'Yl 'U fJ 1 IIN'U U 11 ~ 'lJ 'U I~ ti j '\1 lf1~ fl 1'.i ~ sl Yl1 ~ 'U ltl sl 

muiu unt'l'lffllrt:::'1~ fll'.iU 11'UlfJl'illfl~1-:iu1 tl'l'lff 1ila-:i111nlJ:::'ll 1lJUt1lJflllJl'.it1U'1 n 1~rn-:i i uu1:::1'l'lffi 'l'lfJ!U'U 
"' 

,i1mulJln m M~w11'1:::m:::u1u mm~~ 1Jjv1n 
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V 

fl'l11Jtllvll'lH 
u 

jl 

'11'Wl 

' 
'flW ~f1r:JW:!:'Ufl-:lfllffl'fflJ'fl1~!'lh:i11-J i 'fl1-:ifl11 "' \,'ll1Wl'I 1 23 • 

d 
r•m m 11.h::: 1 :iJ um 11 nm o 1 m 1 1 fl \,'ll1WVI 2 24 

d 
~l'fl:::u umn1m11h:::1:iJunn 1 imun 1'1'1101m11 o \,'ll11-:l'l'I 3 26 

' "' ~mm1~~1:::i'IJ'fl111-Jiu111-:i01nn 1o (VAS score) \,'ll1l-:l'l'I 4 27 

' "'i j/d ~ 1 "' \,'ll1l-:1'1'1 5 f-l~fl111f1r:ll ~fJ111-J f-l~'Ul-:ll'fltM !!~:::m11-J'V'M'V'rn 'ii 28 

V 

fl'l11Jtllill~ 
u 

jl 

'11'Wl 

' V 

mvrvi 1 !!l-J1'1'17-:im11u'iluvu~:::m1iim1.J6;1u:::iu h'fl~m'ift1'1'11-:i1~umvi'ilihuuu 6 

fll'V'l~ 2 m1vJt'mfJ'IJ!'nfJ'IJN~fl11~~1:::i'IJ'fl111-l1l-Jl!H'UO-:!Olfl11!0 27 • 
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' ,::s 

1J't'l't1 1 

1J't1Ul 

01fl11im'll'W11ijn1vw1flUff'Ufl.:Jfldwnd.:i'\Jfl.:J';jl.:Jf)1£J~iilw~flf)lilPlff11f1\Pl'l1i.:i ~.:i1:::r11mfi0.:i 
I I I j/ j/ 

mrn 11'1n11'1flll0WJ Oflf),llf)'Vll.:Jt~'U '111£1 l ,i fl1f)U 10ii011t'll'U 01fll1l1tl1'mn\Pl,i'Uu~ 1timmf .:ivh 1 ,r 
I j/ 'JI 1 

~o.:i11w1mi'uiJ1 :::m'U rw 0.:im,11n01m1i1 ri .:ir,rn m:::'Vlu~ 0r1rumTii1\91'\Jfl.:J Hthv 'U 0n,i 1nul 'U Hthvvi . ~ ~ 

j/ I f j} 

-wnvJ'U'l1~.:J,Jlf1'Yi1m1 Hl\91\Pl 11!0Hu1vvim:::\Plf191! fl1.:Ji1f) tllfll) 10n,i:::m:::'VlU~flfl1f)U Ul\Plt ~rn '11 ri1u ,~ 
~ ~ 

1111i.:immn\Pltllf)ll i0mnl'U 01,i'Yi1 ltt'i1mty til£l'4fl~f) 1Uf11'U f)l)'U tl'U 'Vil 1 ttt1£J'Uft'11J::: tff£J.:JU'l1U 

' " 
'111001,i 'Yi 11 tt'il 1:HYl 1::: 1 '11 "0 fl f)lJl 1 \Pl m ,rn 1::: H'Y! ru.:i mm \91ll'Vi11 tttfl\Pl 01 f) n 1 fl t 'lf'U 'W llJ f) 1 '11 '1 '1-:J fl 0 

cu u q ru 

" " ' 
(Postnasal drip) hr1110Utt\Pl 1 rnm\Pl 111'1~fl'U fll1~\Plt'lffl 1 'W'l'll.:Jt~'U'l11£Ji ,i 'U 0n,11ni1v.:i'V'IU 1~1 'Ufl'Ull 

t'll'W1,r'l11\Pl (Common cold) 01m1ieJmJ.:ii~t'll'U 3 uuu flt! uurn~£JU'V'l~'U (Acute cough) ii1:::ti:::nm 

l/J!i/ I "'iJ ,I .,k,,.., ,cl l/J "'iJ ,I 
m1 !fl'UO£Jf111 3 ff \Pll'Y! uuumm£JU'V-1'1'U (Subacute cough) m:::ti:::nmm1 rn 3-8 ff \Pll'Y! tm::: uuu 

" 
t10i'.:i (Chronic cough) ii1:::ti:::nmm1iomnwh 8 i:riJ1P11tt 

" ' ' 
i 'W11~nm1fommnu im!'UU'V'IY1V1l:::1i!,1Qtimmm\9111101 rnvit'll'U fflt11\91'\JO.:Jfll110 1111,11n . . 

n11 intl1:::1~ n11\9111,i-i 1-:i n1v 1 \Pl tit'R. 'V-11::: i 'W 1:::uuY11.:it~'U 111ti l ,i ri1'U U'Wtt'1:::ri 1-:i tt '1:::01,i ri .:J\9111,1 

t~lH~lJ t'lf'W "1.:J\91111lfll'V-101£J1.:Jff'\JO.:J !'V'IH iCJft!mm:::iJt1\Pl, m1rit1.:im1eJ.:J\91111l1:::UU'Vll.:Jt~'W'l11£Ji1l, fll'j 

" ' 
\9111,itmm:::, m1\91111lffm1r1.mTim1'Yi1.:i1'W'\JO.:Jl101P1 11~.:i,11nt!'W ,i:::Yl1m1 fo1J 1\91111uH'Wvi11.:i 1 i 

£111J'l'n't110lf11'l,0 ,i:::mJ.:it'll'W 3 f)~lJ 

1. mtt~'ttj0'l::::ru01m-ai0 (Cough suppressants or antitussives) mm1t1'1\Pl01fl111t1 !\Pl£Jtltlf1 

q'Vli~ey'Wvf11UfJllfll1101 'Wfflltl.:J"11'Wtll~'1m (Medulla) ilPlm~ll Threshold ey'WVf11UfJllfl1110 

" ' "' "' .,i 9 !il9 !ii .'I "'llJ !ii IIJ •"' 
£Jl'lf'W\Pl'Uf111t'1tlf1 !'If !'Wl;;ju1£J'Vl !t!U'l1.:J"7 !llllti:Yll'Y!::: (Non-productive cough) t'lf'W 

Dextromethorphan 

" ' v a ci. '3J Q.I ) 'J) o d G) 
2. m'llmtrim::: (Expectorants) £Jl'lf'U\Pl'W1l:::m:::~'Ufl11'\J1Hffll'11::: 1\Pl£Jm:::~'Ufl11'Vll.:Jl'U'\JO.:JWtllJ 1'U 

1:::UU'Vll.:Jt~'U mtil,ilum1n1i1P1t1:Ym1::: trn:::t~11iJ1mruff11f1\Pl'l1i.:il'W1:::UU'Vll.:Jt~'U'l11£Ji1l 'Vii 

" " 
1 tt'iJ!mrurn:i.m:::mn,i'W 'Vil 1 tt'immtffll'11:::t1t1f1lll i~~w,i'W t'lf'W Potassium guaiacolsulphonate, 

" ' "' "' .,i 9 !i19 !il.•1 "'l/J 
Terpin hydrate, Ammonium chloride, Glyceryl guaiacolate £Jl"l1'W\Pl'Wf111rnon 1"11 !'W~u1£J'Vl !fl 

uuuiitfflll'I::: (Productive cough) 

5 



,, 
3. tntl::i.rn.mn.J'H:: (Mucolytics) tll'lf'U~'W 'il::'!f1rm~ml:1Jll1'W f.11'\J'tJ ,mYl.J'tt::'1 ,l'l'll 1-n'-i1-rn1t1n1,i'~ 

,, 
d Q.I \r)'1t & ' a. 

'tt'J0'\J1Jlff:IJ'tt::00f1 t~ ..:Jltl'\J'\.J l'lf'W Ambroxol hydrochloride, Bromhexine, Carbocysteine tll'lf'\.J~ 
,, ' ., 

d ~ Gt 91Gt ,, ... 'I d ll) d QI Ct, Gt " ' QI Q.I 

'Wf11'J!'10f) t'lf t'WfjU1tl'Vl Wll'lJ'lJ:lJlfflJ'tt:: 'lJl..:Jfl'j..:J'\.Jtl:lJ t'lf'J1:lJf1'lJtll'\J'lJlff:lJ'tt:: 

fllf)l'J'li'i..:i1~t1..:J~l'l'lJ1.i0t11'Wt1l'lJ'j'jl'Vll'tllf11'Ji0 ;i0 fllf)l'jU'\.J..:J..:J ~1..:J'\.J0'\.J fl~'Wiff 011;tl'\.J'tt10 

1b~-n'0..:i 'il::ltt'W 1;110101'.i i0 0l'illfi~'illf1 i 'Jfl~i,Hwm ..:i l'lf'W i 'Jfl~~1:.i'01tJ'J::'lJ'lJ'Vll..:Jl~'Wmt11 'iliY1'W'lJ'W 

1m::ri1..:i l'lf'W 'tt'!~. ¥10111011'10~'1:lJOmff'lJ 11101rlmYt!Jt!Jlruu..:i1J0no..:i hfl~f 1t111H 1; l'lf'W 1fo~omff1J, 

1i10..:i0n1J!11rufl0 nri0..:i1ilt1..:i111011'10~'1:1J ~..:i1tJ..:i1tJ1it1-w\::i~Hil1m'li'111:1J im..:innmY11::Hil1t1~1rltJ 
~ ~ ., 

i 'jfl~~l'lf0 i '\.J 'J::'lJ'lJ'VlNl~'\.J111t1'1 'ilff1'\.J'lJ'\.J i~t1'il:: i~i'lJf11'j1'U 'ili1tl'illf111l'l'V1V 11lf1Hiht1 iiii~i 'lJf)l'j 
~ 

' Ct. Ct. Q.I QJ d j/ o C,: 9) Q 'j/ ?f QI ..::9 CS.ct. ll) j) 

1'\.J 'il 1l t1111ffll11\,'lll'1::'J f1'lfl'V10 f)\,10..:J 01 'il'Vll t 111f1~fl11::II 'VJ'jf)CJffl'\.J \,'l l:IJ:IJ111'1 ::11.J'W 0'\.J m lt10..:J'lf1\,'l t ~ . ~ 

' ., 
.fll'ViTI 1 ll'\.J1'Vll..:Jf11'J1U 'ili1tlll'1::f11'J i ;tll'U0;1'W:: 1 '\.J h fl~~l'lf'tl'Vll..:Jl~'\.J 111tl 1 'iliY1'\.J'lJ'W(Upper respiratory 

track infection:URI) 

'11111-\;lJflD (common cold 
'11i& acute viral rhinoslnusitis) 
P11mouemA1J (pharyngitis) 

• 1171.UA~ J11nl11s 11J ,iwLitu 

(huin) 
• 1i1mL1mJ ihl'l\fn1R ;;,hll!mnn 

~1lllillfl 

• il'H,h1 )lin i:Jil'lii 
• 1iu,rnl1hnn )lio11Mu-io i'.i~u 

iluwa 1'1111&.11.hn • • 
• n, 1ilH~~ 1th, 39 C-40 c 

HillJ.lll/JJtfolllUl5/JliWtfl.l 1iJufol; 
1uim1nt11rl£ji;u:;1iuliu,nu 

flDal'Y_l.rlloliililOOllil1Jl'11fll'!Jl'1DUOOUOJ 
~1m11® group A beta hemolytic 
streptococcus. (GABHS '111fl GAS) 

• itl,i~~du 39•c fi11ri1101rrriliuM1nn 

• il11111111i!110:mou£11 o,~ntu1r:u1iM,1-.1 
y,~oiiih'!l,1,li\.l 

• f\ft1\.,uiowJ1L~3tNuil'1Nth"ol,iua:; 

nou~u 
• 111uo1m,,,Nhl'll'li~ (1'!ilJ '11:.in lo ~," 

it~u'li'11) 

.. 

"tl'll'\.IOi1-J!lmmJ 
(acute oUtis media) 

.i~ ' 
• l'llJfl7Milll \.17U/11 

72 -£-,11:>'l 
• 1hu,1tJ!l:lObi11b1'lu1 8 

(ii!l 1ll) 

1'Illl°avmm.i 
(acute rhinosinusitis) 

• ilii1nrni1J1u1un~1 7 i'u 

• 1hu11u~: 1ii1,11llll'lU"l a 

1-lio 19) 

m!'.Jr.R1,1Jn1lfl.l 111,~ hi:111imi.u a,~Ji11,nn 
~11"111~011i111f.du 1~u1ri11rM 1"1.111Jm-1 

,~uY.1JJ 1~11,uuuilll, ll',lli'u~-il'l111'~&o 
n,,l•:iu1t1.Qi1u:::1 iflr,u 
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I 
l'li Penicillin V 10 iu 
~liq/ : 500 \10. 1Uft: 2•3 111!J 
liin : 250 1m. (1110 2f>-60 ;mJnn tiu) 
-rua: 2-3 t11t 

·,miiuu11:ru~'10J1').I 
ll1ll 

l'li Amoxlcillin 10 iu 
fll'IQ.l : 500 un. 1'u11: 2-3 11!~ 
111in: 250 ,m. (mil 25--50 1m;nnriu) 
·Yu&:: 2-:i 11{J 

·iiuu1lilil11u11llie~fi1l1~a~iJ!lD11111 

nniiu.w Penicilin 
ltli Roxithromycin 10-14 1\1 

I 
111 Amoxieillin 10-14 i'u 
e,11q,1 . soo 1m. 1u11: 3 ii!~ 
•1iJll!JU1111U1WU 2 1'1!1 »'i!J1l\u,tuw111 I 011J 

-i"ua: 4 11!J ..,, mrnrhlil'otou, 

,~n : 80-90 1Jr1/nnJi'u .. w11Hu!l~ 2-3 11!~ 

·!~q,ihhnu 2 niwiu 
·nuu,1l!111uhJ~1Nfi, iiJ~D01\111 

u'I\ltl! 150 IJn lUR~ 2 ,,t~ 1111) 300 ~fl. i\JR:,if~ 

liin 100 1Jn. (11io 5-8 1Jrt/n11Ji'u} ·fop: 2 i,{J 
·,n,lilw·1'!!ru:'1 oo'hJ 

lllf.l 
l~ Erythromycin 10-1 ◄ iv 
1iin 3<HiO llninnnu iu11: 2-4 Ai~ 
·R1iiiu1ni,ru:,il),)11J uii,11~1,Jiirru 1t11\u1111Jo1111,111i,1n~l111jins,w,iflJl'l1111ii1nnmioJ 

1J~'IJ71Ji!m.Ji~H~'W ffll'W l 'W1~ihrn.1tf11Uf1'W1J'W'Wil nri11n'W 11 i'W m1ttWYl1if11'1 'W1~'W'Vl1i If llff~,J 
q q q q 

"I.Id I ii !111ild }l ii .'I ?I "1 "':: ., "" 
&IJ!f11JHf11J~lJ1.:JUfl~ Hfl'l-111 'W l~tl.:Jfl lfllfl1JlJ~'IJ11JUtJ1Jfl1tl 1J~'IJ11JUtJ1JIU'W fflJ'W 1 'W1 'Yl'Yl.:Jfl'W tJ'WlfltlUfl~ • 

fl'W l 'Ylttifl i ir1~1.Jt11m~1wi'W~ i'mh~'Yll'W1J7lH!'llill'W1JltJUNtt71'Wl'W ll~'IJ 11Ji! tilll~'W Hfl i~~ii'ttmt11 ff 

i.:iu~1tl'f v1 'tt17'W Nlfl 'IJ1J~.:Jf11111'ttmn'ttmt11i1if i m11w1 l'Ylt11~ti11mmrnfom 1 rn himn 1i1~1~'W 

_,j"I .J'& IO .ci ii ii : ii ii ii 
'1Jti.:i1J~'ll11Juti1Jflti1ff'IJ1J Nlfl nhv1ciwo~'lf1ttm1.:i1i1v.:ii'Mi"W111~ unm~Mwm urni111'tt~ uniti uni'll • 

"1 , ., & ii ., ,. .:. "1. , , .'I • "" iii i .,. "" "" i ii .ii ilt1 ,. i ii 
fl'W L'YltlU~lfllJ,J.:J'jf)'I.J lfltl'Yl111J111J~'IJ11JUtJ1J1JU.:Jtfftl.:J l!f) tJ 'Wtl'Wl~W1Jf111 'lflJ~'IJllJ'l..JtJl.JUf) tJ !flt! 'If 

~ . 
: _9.-1 t . : .J I ,ci j/Q.J d ,, d ~ QI 

m11~'1111Juti1Jfl'W 1 ff1'W HfflJ'WlH.:J 1 ff1'W CJf.:imm1t1hrnmitim'Wi1.J1fln l'fwim11nn1.J11.Jfl~ 2-3 
,, ' ' 

fli'.:J"l fl~ 1 "MtJ'W'lfl 1 'W'lh~mrri 'Ylttff~'W l "W1vii1v11 i-N11foiimm1 itifiti11~'1J111ilti11 
,, ,, 

ffl'tt i' 1J f)l'j fi'W 1J ~'lll1Ji!ti11un'i tJ'IJtJ.:Jfl 'W l'YWii'tt f11f)'tt fl ltl~ .:JU~ fi'W ff11"1 111vri tJ ti"'] !fl tf 1 fi'W fl1J 
,, ,, 

lf)~t) '1-J 1 hl'tt 1J f)'tt ! tJ Ul.:J I vln tl'WU ~1riti tllfltl1tJ1J f)~'Wvi fl~U tltl 'tt ! tJl>llJ fi'W '1-J 1 1J1.:J1 ltl~'I-J 1 hl1v11nrnn~ tJ 

11.:i"W v1mfl l~'Yl flfl ti.:i 1 i 1 fl viim1 ffti1Jt111J1j tinh ~ 'ff'Ylii Hfl 1 'W m1 f m:11m m 11 ti1rn ~f11111 Ufl tiflfi tt 

nmf .:im11J'W.:J'Wfl 1,inrnl'W'YlVllfl~~ihv Hfl~i~fitJ1~'W~tltJ1Jf 1J'lltJ.:JU'W'YlVi 'W l 1.:J'Wt111Jlfl 'Yll 1 iriim1 ii 
~ 
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~ . " 
lJ~'Ull.lilmJiitp'ITin\Plfll'.i1fl1~vi'U'WWI 200 l.Jfl./'Ull1'WfWl1 1 flfl.l\Pl£J1.hdrriTir-rn1'J~w.h Narcotic drug 

.J I!!! ' ... I ~ ~ ~ ' .& ~ ')' it I .cd Q.I 

"ll'1flfl Codeine Ulil1J'.i~'ft'Yl'IiHn!l1'Wflfl11 Non-narcotic drug 9f'1flfl Dropropizine 1\Pltlt<J1fl1lfll'.i'Yl'.i~'11.J 
1 'JI I I 

ti) \I) 3,/ ~ _3-I ,:::t Q.I 3/ ~ A Q.I ~ Ill 

fllfll'.i rn 1\Pl!'W fl'11llfllJ~'UllJUfllJ'ftll.ll'.itHl\Plfll'.i1.J1.Jlil1'Ufl'1 nmm 'W fl! '.it.11.J m1~f.l'1l'Vil.Jfll'.i'11n'1'Ufl'1 mucus 

i 'W'Yll'1l~'W'l1lf.J i ,i~lf.J 

" 
'.i lf.l'1l'W1if.lfll'.i'YI\Pl'ftfl1.J'Vl1'J!Qf.l1.J'Vi-a'Wu'1~'Vl'l:l!! flf '1'Ufl'1HnlJ~'Ull.lilfllJ i 'WU 2553 Jaijoy K. !In~ 

" 
fltU~ , ~vilfll'.i fffl1'J l'Vl1'J !Q f.11.J'Vi-a'W!rn~'Vl'l:l I! flf '1'Ufl'1 'ftl '.i 'ftf1\Pll.J ~ 'U l l.J ii fl lJ i 'W '11 'W 'Yl \Pl n fl'1 'Vi 1J 11 'ftl'.i 'ftf1 \Pl ,Jlfl 

'" 
" " 

lJ~'Ull.JilfllJ 1JJvi1 i tt'tf1\Pl'l1'1'Vl1'l!Qf.J1.J'Vi-a'WUn~'Vl'l:l!! flf '1 

,Jlflfll'.i 'Y11.J'YI 1'W 1'.i mi m '.il.J'Vi1.J 11 a'11liii fll'.i fffl1'l 11h ~ ff'YI TI Nn i 'W fll'.i n \Pl fllfll'.i 1 fl'U fl '1 f.JlUA'1 fl 

lJ ~'Ull.Jil fl lJ i 'W fl'W 'YI l '11 '.i '1 'Vi f.111.J ln i '1 iifl 1 ll.J 'U '.i ~ 'ft '1 l'1 ~ ,J ~ 'YI\Pl ff fl 1J 'U '.i ~ ff'YI 1l Hn 'U fl '1 H~lilfl Wen fJ 111 ({1 fl 

l.l~'U 1l.li1 fll.l 1vifl~ ,i~ 1~1tl'W'Ufll.ln 'ft'W 1.J'ft'W 'W i tt'iinn i i'ffl.l'W 1 'V'l 1 i 'W nn 1J n I 'YI 1 fllfll'.i 1 fl t~fl'11ll n '" . . 
-31 .J ~ Ill .d Ill~ I 'l - I 0, 0 'l ~"" .J ~ I Ill. I 

lJ~'UllJUfllJ9f '111J'W 'ftlJ'W I 'Vi'.i 'Yl'l11 I \Pl'1 lf.J I 'W lJ '.i ~ I 'Ylfl' fl'W ,I~ 'Yll I '11!tl\Pl fll'.i 'Vi '11il'Wlfl'1 \Pl l'W q'U fll'Vi lil fl !lJ 

di & 'l 111 "" "' .t ~Ill -~ ~ ~ 
l'Viflfl'tl1'11Hn I 'W fll'.i1.J'.i '.il'Yllfllfll'.i lfl'Ufl'1HnlilflWC)'Jf.llllfl lfllJ~'UllJUfllJ'Ufl'1 I H'Vif.Jl1Jlnl ,ll'\li'.i~f.Jl 

" 
flfl f.Jfll 1.Jfl".i Ill f.11.Jlvi f.l1.Jf11J f.Jl'U lllfll.11.J '.i flfl9ffl'1 (Ambroxol) 

'" 

th~ lti111l tf1 ~f mrnm111-uu 

1. ii'li' m.1 n'U'.i~ ff'YI TI Hnlln~fllll.J'U '1fl\Pl fl tl'U fl'1 H~lilfl wen till! A'1 fll.J~ 'U ll.J ii fll.J 
2. ii'li'fll.Jn'Ufl'1H~lilflWcn,1ltllJ~'Ull.Ji1fllJ!vifl'ft'W1.J'ft'W 'W fll'.i i it.n i 'W'Uill;tllmltlll'l1'1<J11~ '" • u 

di ~ <V I Q 'l~ 1/i 'J di ,~ 0 ~ 
3. l'Vifll1J'Wfll'.i'ft'W1.J'ff'4'W ff'1l'ft'.il.Jfll'.i 16l1'ftlJ'W !'Vi'.i 1'W'.i~1.J1Jq'Ufll'Vi l'Vifl'YI\Plll'Yl'Wfll'.i <J1tll'Wll'Ul 

,Jl tl~l'1'U '.i ~ !'YI fl' 
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~0i•m.11J~•tm.Jilm/2
2
> 

' "" 1J't'l'YI 2 

~0tu iiw1ri1 l1-1'1 (n~miv-1-11liifl-1iHJU) f11'Yl1~ (11'lf1J1) nu !\91~ (l'lll.J1-1lU'Yl1J1) ti ih 11.J 
., q q 

m~n ({iu) 
4 d ~ 
'lf0'rlt]fl'tlflWl'I Phyllanthus emblica L. 'H1fl Emblica officinalis 
.,j • 
'lf01~ff EUPHORBIACEAE 

.., . 
t1 fl'tl W~ 'Yll-1 'rl t] fl'tl fl l vi 'I 

lu 1ilm'l11ruiJj'vmi'u'llm~nm-1 U fl111Jff•nh~mru 7 l1J\911 J;lf11JO!~'llfl-11Ui1flf1 ~flU'Ul.:! ., 
" 

l11'.J1Jlf1~V.:! 

11J i1Jflflf1ltlui1J111J nirniflVflflf1 l1V.:!tlU!tlU 2 llfn flft1V'llUUf1 J;lf11Jtl!~ 'llfl-1imiflV 

11'luiu 'l1Ul~l~f1 V11U1~mru 1 CJflJ. umvirnm'11JV111 mh;v1wi 

;:li 1 "' i:$j d ., i:$j d & d 

~an ~flf1flflf1!1JW!ffl 11rn11Jum~~n rnw1 '1f1llru~'llfl.:J~flf1!1JU~flf1'l1Urnrnn ~fln11u.:i1J 

" 
n~u~fln u1~mtu 5 - 6 n~u f1'1N~fln iimff1\P11~iu "l 3 - 5 5u ~flniifrmi1fl.:i "l 

" d ~ o, 

t'llf.11 "l mmrnnffu 

" 
rl'tt 1:.rnii1;1n1Jrurn'tl1J lf)~f.l-1 U'llUl~ lffUH1~UVf1m.:iu1~mru 2 CJflJ. U1fll'.Jlll'.Jf1 mi.:i 

" " ' 
flflf1ltlU 6 9ff1 tilfl imrnfrm~fl-1flflf1 'W1\911'1ljjfll:,rnllf1 r·rnflflf1irl;V1flflf1 

fll'I'llmt1~i11{ 1tlm111ruiJj'~~ui~~ iu~m:inmnvi iim1'llvw~u,f~1vm1l>lfl'W~-1 11!trnn 

H11J~fl 

~ II\~ 
\911.J 'tlfl I'll 

~ d ~ 
l'll1V1ll'.J'W 1~V11J'Ylfl-1 
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0 ,J Q.I 9I Q r:/ Q.I 9I d I 9I 
fl fl 0 m.J rn '.i -:a i.n1 tt m h1 u '.i u 'HU mmni m: i. mni u fl::; i. m ff v ~ t Y'l'.i 1::; fl mt fl u fl 
~ q ~ ~ 

"1 'JI "' 'Jill] 'JI o 'l 'JI , ., ~ 'JI o ., 'l .. I 
t'lJ!,JtlfllJ Ufl !ti Ufl!fflJ'\1::; 'Vil !'tt'lflJ'i'ltl 'U'l.Juffm1::; '.i:::1.Jll'J'Vltl~ 1.JlH'\11 !'il Titlfl • • 

ff m l.J ur-rn 

'ttl'Jt1fl~1un'-amm.J i'rnh:::'Vlll.J "lf1l'JVt1l'Jt11'117'.i 1rn:::iui1ffm1::: 

'JI .el 'Jill] 'JI 'JI a. ll] 'JI di d •. I 1' a. o 'l 'JI "' 
~lJf!lJUfl I'll Ufl'Vfl,J I'll !lJl.Jl'Jl!l'Jl.J Titlfl !fl'tt~ !!r;l::;'Vll !'tttll!'ill'Jl.J 

Ascorbic acid ; Astragalin ; Chelulagic acid ; Chibulinic acid ; Corilabin ; Ellagic acid ; Emblicol 

;Gallic acid ; Gallic acid ethyl ester ; Gallic acid, di ; Gallin,gluco ; Galloyl-/3-D-glucose, 1, 6-di-0 ; 

Gibbetellin A-1; Gibberellin A-3; Gibbetellin A-4; Gibberellin A-7; Gibbetellin A-9; Glucose,3,6-di-

0-galloyl ; Inositol, myo ; Kaempferol ; Leucodeplhinindin ;Linoleic acid ; Linolenic acid ; Lupeol ; 

Myristic acid ; Oleic acid ; Palmitic acid ; Phyllantidine ; Phyllantine phyllemblic acid ; Polysaccharide ; 

Putranjivain A ; Qeurcetin-3-0-13-D-glucoside ; Quercetin ; rutin ; 13-sitosterol ; Stearic acid ; Tannin ; 

Zeatin ; Zeatin nuclecotide ; Zeatin riboside. 

' 
qni m-umY,thm 1 uti::; 'Ue>lJti tYUtJ il'lfl-m111,Y tY~ui-rnn H fl ilU n 

qnit1~01m1i0; ,:i1nm1'Vlflflt1~ i. m'f~1'Vlf1flt1~ tf1l'Jfll'.i mrtv1il1 i. 11tflf1tllf11'.i lt1 'W'l.J17ffl'.iffnf1 

lJ:::'Urnflt1lJffllll'.iflflfl tllf11'.i !ti l ~~ ttfl::;ffl'.ifff1f1lJ:::'lJ1lJflt1lJlJ(]'Vlf~n--.i1 Dropezine uiiJq'Vlf i! tll'Jfl i1 

Codeine' 
,/ 'J/ I I 

"" "-• Ill lJ o, 'JI O JI ll] 'J/d d O 'J/ 

qmmn111~t1~ 1'll; m '.i ff flf1f11l'Jl.Jltrn::: rn1i 11-.J t1fl ,:i ltllJ::; 'UllJ ut1lJ mm '.i flflfl 1 'll'Vl !'ttl.J l'J1l.Jlf11 l'J 

"' "''l . I 'l .el .d • 'JI "'"" 2 vff ~ 1 l.J '11 l.J irn::; flfltllfll'.i u 1f1 1 l.J ttmlJt1!'11 l.Jl'J1l.Jlf11l'Jtl'.i f1 t1:::CJf ~ n 
~ ~ 

d V V V 
.c:::t.Y d Q.19) o _!J.I Cl.IQ.I~ A.c:1 

q111ffll'I-H2t1'1frl; ffl'J ff fWI~ 1l'Jl.J 1m1::av 1i ll.J vn 'illfllJ:::'IJ llJ u VlJ ffllJ 11 a tl'lJ ti~! 'lrnu 'lJ 'i'l 'Vlt ':i ti Bacillus 

subtilis, Proteus vulgaris, Salmonella typhimurium, Pseudomonas aeruginosa, Escherichia coli, 

3 
,,Staphyloccocus aureus 

qnin1::;~U.fJ"~llflU; ffl'jffflfl'illfllJ::;'Ul:1.JilV:1.JlJyrnim.;iii~lJf)l.J 1~l'J!~lJf11H11~1l.J'lJV~ natural 

killer cell um: ijr,if!it1m'.i fff 1~Ut1l.J~'I.Jt1~! lHl~1'Vlf1'1t1~ 
4 

, .. 
qniiruu-:Jm11ilu~ii~0~u1m::;i~ 

, V V 

lJ '.i l l'J~ll.J i 1 fll'.i f 'I.JU '.i::; 'Vl ll.J ~ lf 'l.J l'Jl~ lJ'n lJ m; 'lJ llJfl ti lJ l1 ~ ~l.J ! r!l.J ri1l.J U '.i::; fl el 'l.J'W l.J l.J ll.J 1-5 

"1Uf17M!l.J~ibv 20 '.ill'J'W'I.J11 18 '.ill'J'l11l'J'illfl l'.i'i'l~CJfll.J trn:::iJ'.i:::i'I.J Bilirubin i.1-.Jti1t1f1!1'.ll.J~'Wt1 i'il 
~ 
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't'iil fli lU fl 1rniihrrhmt1~ fl 1 'a'YI vi tHl'U fl 1Ul!thrrhi 

1. m 1 n mm 'U fl 1 rn iii U 'W 11 

iit11'.ifffl1:J1fl11wrl'WTI'l:HY1'W\917~"1 'IJ0~1J~'IJ11JilmJ i'W'Jlt1~1'W'Ynnt1utl'1Ji~if 
., . 

Q.I 31 0 ...:S _3-t 19/a., d. QI f 

m '.i ff fl fl r-rtw11 mo 'Vl 7'Wor11rn ~ 'U1 (I : 1) mo u o 'W 'YI fl 1J '11 'W mn1 m m ~ ff ltl a N ff m ~ rrn ~ 
~ ~ ., 

ornn 1 'W'll'Ulfl 100 fl./'U1'11'W fllii1 1 fltl. vm11ifrvi11 ttlflflTI'l:l U\91'111flQfll,i'1 i~~bttu~'IJO~'Yl'W01J'ilm 
~ 

I d O 1 ii Q.I d' ~ 0 & & .d. I I QI : Q.I QI 5 
TI1J11'1J'U1fl'Yl'V11 'YIMl1'Ylflrltl~\911tll1J'W'i11'W1'WflH'Yl'W~ (LD50) llflll'V11fl1J 4.8 tl./'Ul'Yl'Wtl\9111 fltl. Uri~ . ., 
li'jOQfl'ffl'Jffflfl i1J'Yl1fl~1~'Wl•i'1t11lJ'V11'W Orlfl1J'U1 (1: 1) 1'ti'1'Y1N'lffl~lfo~11~01J'ilfl'J!Tift'~ iifi1 LD50 1'Yi1n1J 

,, ,, I ,, 

o Q.IQ.I OQ.16 .c::l.cl.d Q.li'J) oil• V 

750 llfl./tltl. Uri~ 185 lltl./'Ul'Yl'Wtl\911 l tltl.t \911lJ'11f11J 'Wtltl'illtl'WllJflQfl'ffl'Jfftlfl 1J~1tl'U1l'IJ16b'fl~'Yltl~ 
., ., 

d QI j} d. 1 I QI o Q.I Q.I o Q.I Q.I 

'11~t11J'iltl'J!Tift'~ll'1~1Tift'llJtl fl1 LD50 l'V11t11J 0.415 tl./'Ul'Yl'Wfl\9111 tlfl.Url~ 0.288 tl./'Ul'Yl'Wfl\911 1 fltl. 

\911lJ~1i1J 1rn~1rlt1'Ylflfft11JTI'l:J~~!Qtl1Jl'H1'W !flt1ittn'IJ'ff1'jffflfl'IJ'U1fl 0.1 Uri~ 0.5 t1./tlrni'.rt111i'1 1 tlfl.10 . ., 
ffliflltt TI1J17 i"iir-rnit1t11'.i 1'il~t\Jl~1J t\9l'llfl~'YI~ uiTI1Jt11'.i 1iJ~t1uuiJr1~'llt1~tlrnunoit11~fl1t1i u 1$i'uri 

1111,1 liflfl 11i1J 1rn~iifl1'Jl~lJ'IJfl~'j~i1J SGPT ium~um~flfl 1rn~1rlt1itt'ffl'Jffflf1Ufl'Yl'W01J'ilfl'J'Y1Nlilfl 
~ 

i 'W'IJ'Wlfl 20 fl./tlfl. i"lflflfllfll'J'Vl'l:J i 'W ff\9l'J'Ylflrltl~ 
7 

t11rnfl r1t1~TI'l:l ~~1 Qt11JTiil'W 'llt1~t11ui:-iu 11J'.i iru\911 i:-im (iiri1mh ~flt11J'll o~ffll'W 1 TI '.i 3 'l!"Wfl fifl 
q 

~ \rJ _ij .::k Q.I 1 lJ} t ~ I Q.I 

~flffllflTI!flfl ~flffllfl !'Viti Url~~fllJ~'IJllJUfllJ) 9Mtl\9l'J1ff1'W'IJfl~fflJ'W tTI'J'Yl~ 3 6b''Wfl 'il~U\9ltl1>11~fl'W\Pl1lJ 

tltl~fflJOJl'W 1 rn 1 'Wm ruuoi11>11>1~fflJOJl'W ffl'Yl'.i1Jfo1fltllfl1'.ilht1~1tl1i1\,J, vli 'W ()~1 tl'W 5\91 'j 1'!:l1'W'IJ 0~ 

fflJ'W iTI'J 'il~!.fl'IJ 12:8:4 '!:Y1'W~1f 1JUO11\9l~fflJ{rn1'Wf tl'l:J1fl1t11'.i'IJ1t1~1tl1i11,Jrllli 'Wt)~1fl'W il>l'J1'11'W 

1 vi1n1J 4: 12:8 ur1~~1i' rn1o!ff1J 'YI~ ffl.Jt)! rn fommm'.i il 1t1~ 1t11 rn 1i 11,J 1 'W q~ f fl'W 51>1 'J 1ri1m vi 1n1J 

& "" & "' .., i .., """ " "i _9-j .., ')I : i 
8:4: 12 9f ~'i11flfl1'j 'Ylflfffl1JTI'l:J fl~!Qtl1JTirl'W 'W '11 ~ 'IJ11TI'W ~ 1ff\,ll'j ! fltlfll 'JU tl'W ffl'J ffflflfl 1tl'U1 'W 'IJ'Ulfl 

., . 
0.36, 2.88 um: 23.04 fl./'Ul'Yl'Wfllii1 1 nn.!i''W 1.fl'Wnm 10 iu 'Yl1flflfl!tl'W 1, 8 ur1~ 64 1vi1 'llfl~'ll'UlflviH' 

hrn'W TI1J11'ffl'jffflfltl1UH'W 11J'J1u.!1>11 Nm ~1'fouo111>1~Url~lfflJ'tt~fflJO! l'W vh 1 M'tt~lf101Jl:Jtltl~llii 
., . ' 

'U l'Yl'W t111i'1 i 'W iu ffflil1t1l1'Vi 1fl1'.i 'Ylflrlfl~ Uri~ fll'Jfl'W 01'11 l'JU fltlt111tl~lJfl11JfllJ 't 'W 'IJU!~l1~ 1'.ilJl!OiJl>l\91~ 
q q q ., 

'fflJ{)Jll-.1 'Ill-.! 1~il ~ 'tl-.!11~rrH'l'~iiil 11-n! n~1 'h.11l-.! "!~ilw u' ovn11n~:1Jm1JrJ lJ t11H1'J 1'ilri1m~ h111>11Yw1 

, QI o Q.I 91 o 't 9/o d .cl. 't c1 

'lltl~'tt ~'IJ11'Yi1J11'ffl'j ff fl~\911':i 1JUfl111>1~ 'fflJ OJ l'W 'Vl fl'IJ'W lfl'Vll '11 'illlJ 1lJ!lJ~l'1 O~'IJ11 lJ '11 ~!Tift'llltlrlflrl~ 

U\91 il.Jii fl11lJ ffm~\.J 'fi fl1J'IJ 'Ul~ 'IJ fl~ 'ffl'J ff flfl~'t tt '!:Y1'W ffl'J ff flfl tl11>11 mn ~ 1 '.i 1J U Oi!\91\91~ U rl~ l ffll '11 ~ 

fflJO!l'W i"iii:-ir11Pit1ri1m~ h11\911'Vlt17'1J ti~'YI~ 'IJ71 TI1Jt11'.i 1>1'.i 1,19it 1JY11~;h1flii TI1J11m'.i 'i'l'flfll'Jfl~11 u 't 'W 

'IJ'Ulflff ~'Vil 't tt'J~i1J 1,J 'j~'W 'j 1lJ Uri~ BUN 'IJ tl~'Yl'W!Tift'~iiri1u' fltltl11fl~llfl11JfllJflV1~iiirt1ffll'lUI 't lJ'tt'W 
(U (U (U Q Q u (U ., 

1Tift'1iit1ffl'.iffflfl~1i'rn1tiil1>11>1~fflJO!l'Wi'W'll'U1fli;x~iii:-ir1r1fl'.i~i1J 11.J'J~'Wnll ur1~ BUN 1'liunu 'Wflfl'illfl'W 

ffl'j ff flfll>l 1 Hrll~ 1'.i 1J uoil\91 \,I~ Uri ~11\91 ~ 1;1'1.J OJ l'W l'J fl'IJ'W 1 fl'Vi 11-n'ciif lJ tlrl ti\! i1u i u 'YI 1i !TI ft~rl fl rl~ fl VN ii 

m11Ja'miunn1J'll'U1fl~i-n' ri1um'.i1;1"flfl~1i'11uo1ff1Jtt~1;1'1.JO!l'W'll'U1fl 2.88 ur1~ 23.04 fl./nn.liu iii:-ir1 

r1f!'J~i11ciif 1Jnr1 o\!i1'W i u1Tir1~ ur1~ m'.i 1;1'f)f\~1i'rn1oil1>11>1~ff1.J m11'W 1 'W 'IJ'W 1f11~a1n'Wii i:-ir1r1f!'J~i11cii-r lJ 
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,, ' 
tl'1 tl\J~ tJ h,1 t'WtnihH '!ft.I nu 'tt'lfl1-Hrn~ t'Wfl'Yi ,~r rnn:i ft'f)~~ 1 Hm IP11f rntn'u~~ ~U'1 ~t ft'lJ'tt ~ft'~ 05111-J 

,, ' ' 0 QI QI Q.I 4 I QQJ ,:::5 QQ 0 I I I ,c::tQI o QI ,e!l 

'\Jm~ 23.04 n.1m11un~1 1 nn.11u 1Jfl1CJfrnmm~uu~1n11n'111m1Jfl1Jt1V1-rnm.1mr1ru H'1f111i'l'mn 
q q " 

'1'11~'il'1'VW71i1'Ylf.l1Uff~~ i tttttu 11irnrn~ i~'IJ0~11ut'Wfl'lii viir11111 i 11-i0m1m Ut-1-W'hl'\Jt1~m1 ft'n~mnn11 
q "' 

' ,, 
tt~t'Wi'I'~ i~v11~t'Wfl'tiiv'Yii~f1Jm1ft't1~1P11f1Jum'.l~~~ft'~!Jil'Wit-1'1Jt-11~ 23.04 n.1'1lrnuni1 1 nn.11u ii 

fl~jlfl71tn~ Fatty change 'IJ0~\911JU'1~ Nephrocalcinosis trn~ Hydrocalyx ~~tl17'11~tltjrn111Jf]lJ ihu 
,, ' 

'Yi~ 11~ ft'tl~t 'Wi'l''n i ~f lJft'lj ft'tl~\,11 f rntfi't ft'lJ'tt ~ft'~!))l 7U'W1J11fl~jlfl71 tO~'YHJ11ift'fll'Wl>il~"} 'IJ0~irnrn~ 

i~ iiht~tl\91H 'illt1ntj11r111JfJ1J CJ1~TI'hll>i0~1J11!0 i~'IJ0~ mrn1 i:-1mm'ilt~t1~m'il1nm1 u'Yluiiu i u 
,, ,, ,, 

ft'lJU i'Wj'}1~ 3 <Jf'W~ '\J'e)~\,1lf 1Ji'l 
8 

ft'ljft'fl~f.Jl\Pl711J~1H'11~1f.J'Wl ~~tiu'1it1-ni't1-mtJ01J'Oflj 'I.Im~ iihnu 
q "' ,, 

240 lJf)./tltl. a~m~mtl71'11tl~'illtl'WU 1411-J iih'llJ'W'hli~"} ~7 LD50 !'YlltllJ 280 lJtl./tltl. ti'1itt'Um~ 300 
,, ' 

lJf)./tltl. 'tttJ01J'Oflj'iJ~~lf.Jl1~'111JiPI (
9
) dj0~~ft'ljft'fl~f.J11P11f1J Abana (i'i1J~'Ul1Jil0muuihmhtt1t11J 10 

"' 

lJtl.) ~1f.J!tl'l'11U0'1 tiu'1it1~-n't1~'tt~OlJ'Oflj iu'IJm~ iihnu 1.6 tl./tltl. a~m~mnnml~'illf1f11j'Yl~'1tl~ 14 

... Ii] I "' - I "' I 31 "' ~ 0 ,. 'JI 
11-J 11J'Vf1Jfl111JN~1Jf1~ U~fll!'WlJ'IJUl~!lJU 1.7, 1.8, 1.9 trnt 2 tl./tltl. 'il~'Yll 'tt'Yi~~lfJ 20, 50, 60 tmt 

,, ' 
80% m11~1i1J U'1t'tt~'il~~w11~1111~ 100% djt1i~'f1Jm1ft't1~'\Jm~ 2.1 n.Jnn. ~1 LD50 1vi1t11J 1.8 lJtl./ 

tltl. 10 

Q I V 

2. 't'l1'1vl8vl'U 

ii1w~1u 111nu~ mv 26 ii f m.h~mu V7\,1711J~ii ri1u Nffll'l.lti~ffn fft1~11 ~'IJ111ilt111 
" q 

(Isabgol) ~~,. ~fommnn-n't1~~mf 0r~ uii'1iiN'1'Yll itt'tn~fl171JN~Utl~~i1J 1~mCJf'1't1~1Jii'Um~,. myiu 

.., II 
mmrn~0mff1J 

Q I ,! 

3. 't'l1'1vl8!CVtrt'I 
,, ,, ,, 

ft'ljfftl~N'1lJt'IJ11Jflt11J~1f.l!tl't17Ufl'1U'1t'W 1 (1: 1) 'Yl1f111'Yl~fftl1J i tJ 'il1U!'Vfl~!~f.J~t'lftl\91tl 

ti d , \I] , =" a. , rl & .dd o 'l 'J} a. a. 0.J rlo 

!9f'1'11J~!H CA-9KB 'W1J11 !lJ!lJU'W'hl~tl!9f'1'1 CA-9KB 9f~'IJU1~'YllJN'1't17 mn~'Vf'hltl1H9f'1'1'il7U1U 

& & d I I 12 "' _jj 'JI : 'JI 'JI 
m~ttm (ED50) 1Jfl71Jltltl17 20 lJflf)/lJ'1. ft'ljfffl~N'11J~'IJ71JUtl1J~1f.JU1 tlJ'Yl1Utl'1 'lur111m'l.l1J'IJ'\J 100 

I rl ' ·~ a. ' t/13 d QI 'j} 0 ',}.::!I 'l 
lJfltl/lH1.~'el!9fft'1 Vero 'WU'll irnuuvn,i~'el!9f'1'1 'Wtlf1'il1tl'W m1 ft'tl~N'1~1t'Htl'Yll'W0'11Jl'Yll 'l m'il0'il1~ u 

0~11ri1ui~u\91 l: 1 i~ 1: 1,000 vi1m1'Yl~fft1unrnC}l'1't1UJ~tifo~u~-:i'IJ0-:iun! 'Vf'U17 i:i.huu-w'hl\91tl!C}l'1't1 
,, . 

d .::!I 13 QI o _3-t ~ o QI ' .c:t 

!lJ~rnti~U~-'.l'Utl-'.JUf)t U'1t ft'ljfff1~U1'\Jtl~N'11Jt'IJ11JUtl1J !1Jtl'Ylltl11 'Yl~fftl'Utl1J Cells-L929 'Vf 'U17lJ 

m111tUU'W'hl\oltJIC}/'1't)tJVl~~tltJ 1~vii~1 IC50 tvi1n1J 16.5 lJfltl/11'1.
14 

~ ' ~ <V d 
4. 't'l1'1vl81~'1.J'I.Jtf'I.J't'IU~ 

o o, & d I _jj Ii] "' .,j _jj ,. 'JI.., 
f.Jl~lj 1JC}l'1lJff1'1-J NfflJ'UtJ~lJ~'\JllJUtllJ ft'lJtl rnmrn~ fflltl'Vf !fl fl !lJtJUtl'I-J 'ttf1'U'VIU'IJ71t'Vf i'I' 

"' 

~' v d 'JI , v d 
5. fl'Y11'ifl8fl't"11U't'IU1'i&!il~vllUfl11fl8fliHtl't'IU1'i ·1 q q 
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V V 
., 'JI ""1' 1' .. I " o 16 'JI 'JI 'JI "' (17) • 

'ffl'.i'fffWH·l'a'fl'Jtltl~c:tf !\Pl'W fl'atl ! '.iTitl'.i'.lJ 'Wl ~rn.1m1m'llll'U'W 0.1 lJ'a./'il7'W!'Vl1~!'litl 'Vll 

.cf ~ I 9,1 I Q.I r/1 ~ 
f11'.i 'Vl'f'l 'fftllJ 1 'W 'ill'W!'Vl 7~ rn fM! 'lit! 'Vl1J11 mmrnm'W mrn0nmt1'Vl'W ~\Pl m 'lit! Salmonella typhimurium 

"1 31 & el O 19,/ ~ ' Q.I r/'j) 
TA97, TAlO0 t'fl c:tf~\]f1!'Vl'Wt11'W7 111f1'f'lf11'.if1tif1"1tl'Vl'W~'f11tl'ffl'.i Sodium azide trn~ NPD (4-nitro-O-

• V V 

phenylenediamine) tm~ihw 'fftl'f'l Tannin !1Jtll17f11'.i'Vl'f'l'atl~ 1 'W 'ill'W!'Vll~!~tl~!~tl 'Vl1J11'fflll1Hll9i'7'W f11'.i riti 

a., r/ J lq 9,/ 18 a., 9,1 : d{ _3'4 1 9,1 a., A a., 

f1-altl'Vl'W1i'lltl~!'litl Salmonella typhimurium TAI00 t'fl !!"1:::'ffl'.i'fff1'f'lH'a'fl1tl'W1!lJtl1Jtl'W 'Vlf11J'Vl~tl1J'ilf1'.i 

~tlf1!'VI dt11'\.J 11 tt!fl'f'lfl 17ll ~mJn~'lltl~ 1 fl lll l c:tfll l 'Uf1'.i:::'f'lf1~1tl Nickel m~'fflt1t11~ rim ~!'Vl 1::: tll'Vll'.i 1 'W 
"' "' "' 

19 20 I "-' _jj O 

'U'Wl'fl 10 lJ'1./f1f1. 11-a~'U'W l'fl 685 lJ'a ./f1f1. 'Vl1J11 'ffl'.i 'fff1'fl 'il1f1 H'a lJ~'U 1lJ1JtllJ mm '.i tl'1 'fl 'ill'W 'J'W f11'.i 
V • 

~'f'l'U n~'ll 0~ 1 fl'.i 11-l l 9flJ t 'llm ~'fin 1 ~ u-a~'ff7'.i'fff1'f'l'W 1'llt1~H-all:::'ll1ll il0mifo ilti'W 1 tt' t11J'VI 'W ~11 im'llm'f'l 
"' "' 

,, I I I 

685 ll'a .Inn .1i'.lm1mm'W 7 1'W 'il7f1'W 'W ~ 'f'ltl~'Ji'.it'U t1llu-a~1>l:::ti11'1i'1m~oli0~Y1t1~'Vl\1 1~m 'VI ut11u 11 tt'tii'f'l 

fl11lJH'fl'Uf1~'Utl~ lfl'.i llJ l9flJ l'Uf1'.i:::~f1 'Vl1J11'ffl'.i 'fftl'flH"1lJ:::'U1lJi1t1lJ'ffllJ1'.i tl'M1tl!'Villmrn u~~1'lltl~!c:tf'a'1 

t'llm:::'f'ln 1t"1~-a'f'lm1ll~'f'lun~'Ut1~ 1m 1ll 1c:t1ll
21 

"' 
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' ,::t 

1J'Yl'YI 3 

1t.lm..11Jm1~mn 
"' 

An open label, Randomized controlled trial 

. 
' -• Q,:t n 'QiJu 1 ~ 'If 1 n1 't1 fl mn 

V.•1 .,; ,:It 111 v ., "' 111 "' d .,; v .,; v 
Nll1tl'Yl!UW ! 'U'Yf 1~ U'1~1ltllf11'.i nl !!'1~/'Yl'.itl fllf11'.i !111Jflfl 'Yl!'U11llf 1Jfll'.i fo1t7'YIUN'Wflf-.l'JJ1tl .. .. 

~ V ., 
'W Otl'Ufl-.'.l t HYW11Jl'1!1Jll'l'.i~tllflfltl.fH1Jfl'.i .. 

I v I 

mmvrmt1H 
q 

~il1v~iilui,111~ irn~nmnnio u'"1~/11!t1 mm'.it~1Jflt1 ~1,1111i'unnfn111~ur,.iun~il1v .. .. 
"i' 91 QI d 9' " Q.I .i:!t Q.I j} ' "i' 

'Wfltl'Utl-.'.l t Hl'ltll1Jl'1!1lll'l'.i~ tllflfltliJ!1Jfl'.i 'Yl!'Ul!fltUctlf11'.ifl~1'1flfl01bl'l'ff1lm !'Ul'.i11l t flHfll'.i (Inclusion 

criteria) U'1~V'W~t-u'1i1111m-.:im'.i1it1 ~l'W1'W 30 fl'W 

imucr1m1ti'~i~6n6murifr11iiThiJlr11~m1 (Inclusion criteria) 

~il1t1'lfltl'Y!!t111ui-.:i~n01t1'.i~'Yf')l-.'.l 18-60 iJ ~nmm'.i ,,'Yl1~!rn~nmnn ifl U'1~UY'l'YIV1'W1!Qtl')l 
.. ., q ., 

ttl'W hr1~~!;fl'.i~1J1J'YIN!~'W'Yllt1i1Jff1'W1J'W (Upper respiratory infection) 

dv 
mwcnfl~60fl (Exclusion criteria) 

31,d tq 31.:v .... I 'J/1'1 , ~ o ~ , '.>J 0.1 

1. N'YI !~'.i1JlJ'.i~'Yll'Wt11Ufl nl1llflfltH'U1Yllfll'.iflfl111fltll-.'.l'Wfltl 7 1'W .. 

mwcr1nn1<tt'01t1mifmiiimnnm1iifl'llli~lr11~m1 (Discontinuation Criteria for Participant) 

., 111 Vo, v "' iv 111 , 111 v "' ., cl , 
1. 'Yl1 tltllbl'l'ffll m ! ~'.i1J f-.1'1'Ul-.'.l! fl tl-.'.l 1llflfll'.i 'lW11! 'W !1lbl'11ll'.i tl Yl'W ! ~ 'YI '.i OU l'l Yl tl'1-.'.lfl111l!'Yll-! 11 

. ., 
f-.1'1' 1-.'.l!~ tl-.'.l rhn~~l-1011l'Yll i ,Y ~il1mn~ Bl-! \vl '.i wri-.:i f-.1'1 m ~Yl 1J~ tlfl1tl1~'YI ! tlfl run ll'l;1\vl'U 0-.'.l ~il 1tl .. . .. 

V .'I 111 I. I ., V I 1 "'., I 

2. f-.11J1tl !1llJ'.i~ff-.'.lfl!'Ul'.i11l fl'.i-.'.lfll'.i11ltl\olfl .. 
14 



..; "' 
m ·rn-!Ji.J a 

U1J1JD'W"nfl<u't11rn u urn.h::aiJmnmi, tl'tltl-Hnmm'Tm r-rn·u'i-~1~ t'J-:j U"1:::fl111J'W-:ii'rn ! 'il ! 'W .. 

. 
.:::fi o di: AQJ 

'1' om rim m 1 fl n·m 1,1 EJ 

_I d d 

'il.1J'Jl'il'W1J'J 
• 

"'d ,:S 

1lifll'mmn 

QJ 9/c:i. Q.I ... I Q.I QI 3,1 V .... 'I l 91 Q.I 

1. ~1U'Vl'WflW:::r-n'ilt'JlJ'j :::m'W-:il'W fl1J'l1Tl1 'Wll!N'WflN1J1tl'Wtlfl ! 'J -:ii'W71Jl"1 'ill'Yl'J::: tlltl.fWfl!Url"J .. .. .. 
l~tl'tlflfl111l'J11Jlltl ! 'W fl11'1'171,ltl 

Q.I~ .Q ~ ~ Q.I , ,., ti ll) rl 
2. 'ti tltl'W lJ~flW:::fln lJfll'j 'Yl 'ill'j W lfll 'jfl'fl'l:J71'il ti 'W fl'W ~ l'W fll'j II 'Yl'Vlt'JUN'W !'VI m rn::: mrn 'Yl'Vl V 

• 
~ QJ rl ll) ti .t:9 

m-:irntifl flrn'YlWJ'Wlfll'j ll'Yli'WUN'W !'VlVm'l:::fllrn'Yl'VlV'Vl1-:irnt1fl m :::m 1-:i'ff11il1W ff'tl . 
!JJ<>., ., 0 _Sj - I ., ., .,., "'., .J !J.l _11 ! ! !J.I <> • ., 

3. flW:::J:;!1'ilV'il~'Vl71JlV1J1:::'lflfflJ'Yl'W1i !f1Hfll'J1'iltl 9f-:l'l11fll;;J1J1tlff'W 'il'il::: '111Jl~~~tl~1U'Vl'W 

. " 
flW:::H1it1vi-:i1mml'lffflJ!'Vlrl' A1t!'Yl'WflW:::H1'ijt'JtJTIUltl !f1Hfl111iv 'IJ'U~tl'Ufl11~lttJ'Ufll'J 11nH1hv .. "' .. 

4. U'Yl'Vlv1fluHr1~1iit1nHu1v~11Jmrn~ri~1<u'1m1:::ri'~t1t1n Tifomf-:i1i!'iltl'mrn:::tl'-:imif mn 1~v " .. 
1;{fut11~fmn~11Jt11fll'Jg'W"ltrn:::1;{fumuo1t11J:::'tl11J1fo1J 

!J.1_•1 ,,i ! .;, .d !J.I !J.1_11 !J.I !J.I "' !J.I ' ~I !J.I !J.I 'i "'., 
5. l;;jIJ1tlV'U 1Jff-:jt'Jl'Y1'11tl-:iflll;;j1J1V'W tlfl I 'ill'l1'Wl'Vl'l1tl-:l t1Wl'J1'ilfft11J1111J'W l;;jl'tll ! fl Hfll'J1'iltl !Wfl 

i 11tl'-:it11ri-:i i tt'A1U'Vl'Wflrn::: H1it1 i~v1u"1:::t1Tirnt1m1 i it111rn:::nn"1-:iDu 'tin i mt1nm1 uu:::tl 1mmm'Tm .. 

'W1J'illfl1'U~!'li'l'J11J !f1Hfll'J1'ijt'J (1'U~1<u'1i11J !fl'J-:jfll'J'W11!1J'W1'W~ 1) '111fltll'fflff1Jfl'j v-:iiimmi 1t1t1riitt' .. 
" ' " 

frn.h:::muv111n'1t11J:::,irnilt11J~mrn:::1h:::1iluci11iu1u'Vi 71~t1iiA1uthiu mnh:::1il'WN"1~-:i-w 

6.11:::~11m1mu11Hium11t1 
• 

6.2 1:::~1Jfl1llJ~!'Wfll11t1 

6.3 mnn1m11mui1mh:::~11u 

6.4 iimm1111~mm'tl-:i'il1nm11t1 

6.5 mm11m11m'Wfll1'Wt1'W 

6.61Jtllfl11!~V-:ill'111l'illfltllfl111t1 

15 



.. .., .,..., 
'IJ'Ufl6'UOT'a1ill:I 

.,, 0 ., .... !II_,, !II ., 
U 'YfYHJ'Yll fll '.i fl~ m tl f1 H1J1 ti! 'IJ 1 t fl H fll '.i ., 

1~vviwmJ Inclusion criteria mi::: Exclusion criteria 

D 

J} 

m;i:::" ~ u 'W li n i urn mn rn u::: tl 1 mm ffir fl '.i 

D 
. ,., 

!II .'I ., ., !II">., <!! • . I "' i !II !IIIIJ -3! "" o 
Hu 1Vf1'11JlJl'V'I 1J\.11U 'Yl'W fl ill::: H1'\HJ!'V'l6'Yllfll'.i u '.i::: !lJ'W Hr! f11 '.i 'lH'JlUf) ! 6'.IJ :::'IJllJlHJlJ'H '.i mnm ., ., 

11tJ:1J1JrnflCJHrni'W1'W~ 4 uu'il1n1'W~t.,hi1:1J 1m~m'.i1iv (1u~1~1'.i11J 11'1Hf11'.iurnilu1u~ 1) 

,., . 
mnoimffirm ri~iJmm'.i i titirii 1-H'm.h:::Y11uv1un'iv:1J:::'IJ1:1Jilti1J~vur1:::1.h:::1ilu i1 i u 1'Wvi 7 ., 

16 



.ct ~ v d ~ _I.I 
"llt1~~mt1~frn\rlflWCJ1 mun &tl'll~'Ulllutl'll 

., -~ y y 
ff1 '.i ff fWI 1J ~ 'IJ 11J 1HJ1J! 'IJ 1J 'IJ 'W 

"' "' fHWlHl'.i'W 

" 95% mrnmHn:rn 

d • 
lff"fl ff::: '.i::: l!'l-1 'W 

ffl'.i fffifl'b'~ltllJ! 'Y1 fl' 

ffl'.iffnfl hHff'Wt1f11iu'mi''W 10% 

lcifl~tlll llJ'W lcifltl\91 

" ' 
l~ll1-Jll'i101J (Syrup, BP) 

~.cl .et QJ 

'Jti fll"l &\fl "ltl'lltfl "ltf fl~ 

40% 60 irn . 

0.5 
., 

nm 

5 m'l. 

0.05 m1. 

0.01 
., 

nm 

0.45 lli;I. 

10 lli;I. 

0.1 ni'11 

100 lli;I. 

' " 
2. ffl'.ifffifl'illnirnffut1f11iu'11'1i''W 10 % 1\911t111 lflt1<M·rn:::'ll111ilo11 10 ni'11 \olllimh 100 111;1. 

~.ct .ct ~ J·t 
1 ti fll "l m 'I u" mun rn"::: 'ti rnu tl'll 

O d I Q.I <f 

2. m1n1;1f11:Y:::'.i:::mm 0.01 nm 1;1:::mt1 95 % !!01;1mrno1;1 o.o5 111;1_ 
'jJ I )/ I 

3. 1;1:::mmn~o o.5 ni'11 u1;1~ lcifl~t11J11J'W lcifltl\91 0.1 nf11 imJ11"Ht11J c1~t1\o11~u11"Ho11i11ii 

iJ!mru1il'W 10 % 'llrN~1-i'u) 

4. 1~11n~1cifo1'W 5 m1. 1rn~ffnffti~'b'~1t11J1'Vlfl' 0.45 irn. Mh1'1i'o 2 fl'Witt1-0'1ti'W 

5. l~llffl'.ifffi~lJ~'UllJiJOll 60 lli;I. ffl'.ifffi~ i 'Ulff'Wtl~ 10 lli;I, 1;1~ i'Wiu'O 4 \9111Jt\7~'l.J 

6. 1~11m'.i1;1:::mt1imi'o 2 1;1-:Ji'W'ii'o 3 

7. 1~11m11;1~mt1lwiu't1 5 1;1-:Ji'W'ii'o 3 

s. iJi'mHmru ti'1t1tl11~t111 1 ttm'l.JiJ!m\91'.i \91711\olO-:Jm'.i 

9. 1hiiJu11~1;1-:J'IJ1~11'11~~11mn 

17 



fll "nl11J flllfltl.l.fll'W 

i 
= !1/IIJ _3j """"''\' !I/ V '\' 1/J !1/i !I/ 

'Uf11HH'l\.lt.11Un !OlJt'llllJ1Jtl1J'lltl·UJn'U1i tH'Yll'.J11llm1ll'Vf:itl'.Jltl.fWfl!'Url''J'V11'1 !H'Yll'.Jl'Uln !~ 'l1 
~ ~ 

,, " ,, " ,, 
i ,,,.., .Q j/ 'J) 0 _, f QI j/ 3/ i 0 ,:!.i QI QI Q.I & 'J) 'J) 

ffttll~ '111J'Jlff1Jlfi~'UWHJf11Hll'1'Ull1Jnl 2 fl'J'1 Un1\.11J 'U'Ull~tl~ 1 m'1 '11n'11llfi'U'U1l'1n1'1tltlfi~11'.J 

J1nJci1on l rif '1 ,!'U\.ltl'U~tl ! 'Ui tttJ 1 ! 'Ulfi~l'.J ~'1 i'Wfll'l1'Ut~rn'1 ! 1~1mr7'1111'U1'1'111tl~11J'1 '\'l'Ul1~~1'1 
q 

tff~1Jt'Yl11tmn'Y1'1 i 1r-im-1il\.lt11111n~m11irvmv m1'1111m!utl11-u'1 t H\917n'Yl-a'1'17'WU'ff '1t1Tt1\.IV \.lln Hi u 

tlW'ttfln'U'Jtmw 45-55 C0 'U'Jtmw 2-31'U li'1N'U\.lfi1l~\.llfi'U'Jtmw 5 1'UUnt~tl'1fltll'.J'Ylilnn-aumin1!tiv 
q ~ 

QI i~ j} I i 'J) 0 t Q.I 3) Q QI 

1'Un~ 2 flHfltl l'lfl- 'Ull'.J 1~t1.fl11'.J 'U !'J'1\.llfi"1\.ltl'1'Vllfl111Jff~tll~'VlnflH'l1n'11l1fii'l1'11'UlffHUnt'Vln1'W 
q q 

., ' 
on'\'1'1 i miwt'Viiinn i i'17'W 1 Hmn"l m11-u'1111000nu! nw 11 '1\91 ln"l ~ t1'1Yi1r1111Jfft m~i1'1mmitiu 'V1 n 

q 

,, ' 'JI ,, 

flf '1UntiiY'J1~Yifi~i~ ttll-lff\.11'Y,jfi'l1'W~l,u'1 !'Ui'Uu!nw !~l'.Jl~~'lll~ Om1'1~tl'1!Wfl'lf'U\911fi itt'lf~l1l'U iu 
' ' ., 

muHiiim'J\.llfi'ff~'U !'Yl'J"lf'W~B'U"'J iuuinwt~l'.Jltl'U 'lJ'U\.ltl'U~tl ! 'Ufttlnl'J tl'U titi'Wl11fll'J'IJ'j"j' ~Q'1 i tttl1J 
j/ 'j/ ' I 

cif1onr1f'11-wmilunnvhml'.J!~'l11tl\9110tl'U'Utl'1U1Jn'1 1~1'.Jtl1J'U'Jtmw 70-80 C0 'Ul'U 3 'lf1 !lJ'1 Unt 

d i ,,tq ,,Q.I ,, ,- ~ .:i QI y Q.I ,, y .d o 

'Yll'.Jll'.JllJ!finl'.J '11 !~'J1Jf111lJ'JO'U !~tl'VlltMfl'U Un'J'IJ'j''j'1Jn'1tl'1'11n'11llfltltlfl1llfl\.ltl'UUn1 15-30 'Ul'Vl Unt'Vll 
q q ~ 

V ,!I !I/ I i !I/ '.:'I 
m111~'U'W'Vlfi'lltll,Jn\.11'1"1 mrn1num11~n'1'U'WQ'1 

a .., 
m 1 mu ·m1n 

' ' ., 
- fll'Jtn'Ui'Wl1l1'ffttll~ !lieJ1J'if'U tllfllfl'rill'.Jl'Vl!~~ Unt!iit~'UU'ff'1U~~ !~tl\91H 

' " d "1 ~ ... "''.:'I = "" V 

- mu n 1'Wm"M'Wt'tt'Jt1t1'1'Vl11~1J~"lf~ 2 "M'W 
q 

1/J I Q _3j d !I/ !I/ 1/J !I/ Q '.:'I .,i ~ I"" 0 V 

- 11Jfll'j'lfi'lJ1J~'llllJ1JtllJ'VlU'l1'1Unl !l'Ul'U!n'U 1 lJ l'Utl'11llfi1J'J1JlW'ffl'J'fflflt)J1l~n~n'1 

d d .d I I Q.I d d i I .Q lq : Q.I 

- mrn'ilmn'Vl1~1J'Jll'.lntml'.l~\.11-:J"'] t"lf'W 1umnu ffm"lf'Wt, "lf'W~ffll'W 1'Yl'J, 'Wltt'Wnff~Unt 
q q 

t t I j/ 

Utt'l i tt'lf~l1l'U l'WtJiJtJ'1tl'Ufl11lJ~~'Ylnl~ i 'Ul1 tl'1~1'1"'] l1tl11lltl~~'U !~ 

ilfl'Ut\ltflUJ'Ufifl 

9' " V SI V ' 

ium\'~ iiri1u'llt1'1r-1nuti11tt-:J 'fffll'Ylff1Jmru 1il0irtl1\911n1110irtl1\.11m-u'1J m~~iuirtlwno00u nilu 
~ 

., 

uo~1mmv101JN1~ 
9' )I 'JI I ,, 

1ue1i1t'UU1ite1t1 t'Wt1'llt1'1l-lt'llll-lilt11J irtl 1\.11m~ll utt -:Jff'W'Vl nilmrnt1mm v101JN1~ 

't'i~~m1mh1ll r-1-:Jo~1uv~iYJ1\.11Iit11Jm~t1-:J ('ll'Wl~'U'Jtmw 180-250 µ) r,huui'1mti112oilitl'0vn11 

95% 
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.., "1 

fl ilU'I fl'lHU:::fll,UfUJ 

., . 
. I"' ,,i "' 0 1J'rnlW1>rrn.J'lfW (Loss on drying) 'V1 105 C 

iJ1mw10111lJ (Total ash) 

iJ1mw101~1ii'1:::mt1it.JnH1 (Acid-insoluble ash) 

lillfi'W (NMT) 

li!lfi'W (NMT ) 

lillfi'W (NMT) 

li!lfi'W (NMT) 

iJ1mWff1'.iilfl~~1tlltl1il'Wfl'1 (Ethanol-soluble extractive) 1ih!ot1n-:i1 (NLT) 
., 

1.J1mwffl'.iilfl~~1t1'Wl (Water- soluble extractive) 1iitl'ot1n-:i1 (NLT) 

y 0 

'Uflfll'tt'I-!~ 

2.0¾w/w 

9.0 % v/w 

4.0¾w/w 

1.0 % w/w 

16.0 % w/w 

26.0 % w/w 
.. 

Tannins content iiitl'ot1n-:i1 (NLT) 20.0¾w/w 

Aerobic Bacteria 

Yeast and Mold 

. .,j 
Enterobactena fl'WG""J 

Escherichia coli 

Staphylococcus aureus 

Salmonella spp. 

Clostridium spp. 

Pseudomonas aeruginosa 

tn'iUllllHl-:J (i~t1'lf~'Vl~Llel1JGT) • 

L1'1'.i'l1~ 

"' .. 
llfl~llJtllJ 

., 

'.i:::~u 1 = tii'Vlu 

< 10
5 

CFU / g 

< 10
3 

CFU / g 

< 10
3 

CFU/ g 

~tM li!'Yl1J 

~el-:i iii'Yl1J 

~el-:i iii'Yl1J 

~ti-:i iii'Yl1J 

~ti-:i iii'Ylu 

'.i:::~l1J 2 = 'Yl1JU~titJ1'Wlf1WC}1~1.J'1tl~Jltl ., 

iii1n'W 4 ri1'Wi'W~1mhu 

llJlfi'W 10 ri1'Wi'W~l'Wri1'W 

li!lfi'W 0.3 ri1'Wi'W~l'Wri1'W 

m11.Jwilm,1 Aflatoxin (B
1

, B
2

, G
1 

,G
2

) •• iiitn'W 4 µg /kg . ., 
<ttiiu.1m~ •• 1~um11o111'ilmru'Yi~~1.Jn~11?omh-:itl'ot1il'1::: 1 flf-:i 
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~tlmr~.:J Thin layer chromatogram v 

Silica gel GF254 
Statiionary phase 

Mobile phase Butanol: Acetic Acid :Water 4 :1:5 

Thin Layer chromatogram fingerprint (UV 254 nm) 

Image Document 

Executed by 
Image name 

supervisor 
lmage1 

Thin Layer chromatogram fingerprint (UV 366 nm) 

25 i0AAO¾N'.i 2553 11 :59:35 

winCATS Planar Chromatography Manager 

Image Document 

Executed by 
Image name 

supervisor 
lmage2 ' 

25 10AA◊¾N' .i 2553 11 :59:36 

20 



....,,. 
1. rJ tu tlil1J VI 't1 H fl1 ti .fll 'Yt 

1.11.htm'YI 

' 
1.3 nii'W 

1.5 fll'll'Wt1.l'.i'.i~ 

....,,. "" 
2. rJWtYiJ1JVl't1l~!fliJ 

Aerobic Bacteria 

Yeast and Mold 

. .,i 
Enterobactena O'WC') 

Escherichia coli 

Staphylococcus aureus 

Salmonella spp. 

Clostridium spp. 

4.'millVl':i1Jn'\l 

V t, Y 
6.'IJ01J~&'U 

1.1i1..r 

s.mm1 

I 

Utllfl'U1£.I 

'\JO·Umn / ~'W iilPltflO'W!~fl'UOEJ i1hn~fll'.iW.lfli'W'\JO-m--nn ,, 
0 ~ 

'Wl\PllJ;U'\JlJ 

irn1Jrutmmt~1 
,, 

irnllWt!Ql'llt~1 ('Hll117'WtJmmt'l1 CJfl ~1~) 

tJ11J1\Pl'.i1.l'.i'.i~ 120 ij~ijij\Pl'.i '\J1~Un11il ~llfl~V1iY'Ylel-.3 

2.7 - 3.5 ~orum-111 25 ° 

< 10
5 

CFU lg 

< 10
3 

CFU / g 

< 10
3 

CFU/ g 

< 50 CFU/ g 

~o~i:Jvi1.1 

~0-3 i:ul'l1.l 

~o-lhil'l1.1 

120ml 

. .. 

'.it1-.l order of mixing 

1.l'.i'.i!'Yllfllfll'.ilO 'U1.l!illJl1~ ltf1~'151f.J1ttillfl0 • ,, 
f1JtJ'.it'Yll'Wfl'.i-.l't'lt 15 lJ't'!. 1'Wi'lt 3 !1~7l15'30ll11'.i 

" 
m-nvimJ1J'.iW i:Jin~ttimtJ'.io~1tlo'W trnt .. . 
o , 91 d Q Q.I a1 

\Pll!ll'i'W-.lflfl\P\0-3 'iWlfl'.it'lJ'l/Orli'l\PlflW C}1 .. . 
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' .:::I 

1J'Yl'YI 4 

<::,QJ 

f-Hlfll11iltl 

., 

~mflTl1it11h~if'Vl11 fH'l'llo.:it11uti'tmJ~'ll1lJilm.i i 1-Jfll'.i'LI'.i 'H'Vl1t11m'./lo mi.:ii~u 4 ri1ui.:iil 

"111-J~ 2 l'lntl'Ull1tl'Ufl1'.i'l.h~t"mH'lf17'.ii'flm01fl1'.ilO 3 ~1'1-Jfltl m1lJi (Frequency), fl11lJ 

ium.:i (Intensity), fll';j';j'l.Jfl1'1-J9rJ~'lh~~11'1-J (Disruption) 

ihu~ 3 1marn'Vit1'LI'.i~i'Um1mm11.:it11fll'.ilt1 (VAS score) . 

' ' I cl CV Q.I Cl 1J f ~ 

tl'1U'YI 1 f>JW'tlfl'tJWi'llt:i·UJltl'lffilfl-:i'Yl&'lll'fliJ &fl'l.:ifll';i 

., ' 

f-.H'lf17'.i 11m1itt'Ut1lJbl"111-J'Uflfft'l'llt1•mrilJ1o11oci1.:i Ym11 fl1'.i1'0t1'Wiit11mffirm -vh'li'1i 1lJ 1 fl H 011 
~ . . 

30 fl'I-J l~'I-J'lfltl 16 fl'I-J (53.3%) l~'I-Jl1t°Y.:i 14 fl'I-J (46.7%) t~f'Ut11uti'tt1lJ~'llllJflt1lJ~1'1-J1'1-J 15 fl'I-J t~f'LI 

I ' I i/ I i/ 

t11Ut1lJmt1flCJ1t1bl 15 fl'I-J i'.it11mu~t1mi'Vi 34.7 iliunrilJ'Viii'aTw1lJ~'ll1lJilt1lJ Ubl~ 31.4 iliunrilJ'ViiiaTu1 
II <u q q 

I I I j,/ l jl 

d !l/d d 'l O d'l !j/ o _'.Ii 'l • d'l !j/ o 
UtJlJ'l.J'jtJflCJ1tlbl lJH'Vlff'U'U'tt'.i 2 fl'I-J &'1-JflbllJ'Vl !'lW1'1-JllJ~'llllJ1JtllJUbl~ 4 fl'I-J 11-JflbllJ'Vl !'lW1'1-JlUOlJ'U';itJflCJ1tlbl 

<u cu q q q 

& lrt ' ~ Q,' Q.I ~ Q.I Q.I ~ \r) ,.c:1 ' 

(p = 0.651, 0.588) '.i1lJt1,nit1::::nmm'.i rnnot-H'\Jl'.i1Jm1rn111ftt12.671uua:::: 3 1uCJ1-.11:u:uf111:uu~m11-.1 

Q.I Q.<::::t. 9' Q.I & I Gt ' & Q.I - I & Q.I Q.I 

fl'I-J'VlNfftl~ (p = 0.555) \Pll'I-J'.i~~1Jfl1'.ift'fl'l:l1 ff1'1-J !110J'il::::'il1Jfll'.ift'fl1Jl1~~1JU'.i~tlllft'fl1Jl '.i~~'Ull'Iitlll 
., 

~0'1-J~'I-J/'lh~ fllft''Wtl'IJ~ ';j 1'lfl;YI Ubl~'.i~i'UlJ'!i tJ:IJ\,ltJ'I-J 'Ubl ltl/'U'.i ~fllft''W air~'.i1'lfl;Yl'M'I-J ~ .:i ~ 11-J 11-Jl Yi 1'1 nu 
., 

"I o a, d !l/ll] •ll] !j/a, .cl 'l • !l/'l !l/ o 9 !l/ d 

flO 8 ,7, 11 fl'I-J~lllbll~'U Ubl~ll~ !ll !~'.i'l.Jfll';jft'fl'l,Jl 1 fl'I-J t'I-Jfl~lJ~ !'lftl1'1-J1Utlll'U'.itlflCJ1tlbl !'I-J~l'I-JOl'lfYI 

ri1uimu11~iit11iYlf'Lif 1.:i trn~&~'I-JYl'Wfl.:il'I-J'U~'J,J'Vl ~1'1-.!1'1-J 12, 9 fl'I-J~llJrlli'Lii.:iuff~.:i iu~n1.:i~ 1 ., 
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,iuto't10uiJva u1111ntJ 1r,1~'\!1'''Nl 
~.!UYUEf1J rl.!ijtH 'll. 'lHllJ, 20J31 

-Ct v vdv,1 
~nnn, 1 fl tlHl fl11 W:::'IJB·Ull tfHJll fl'l 't1!'1J 1 'a1ll rl"M fll'j 

q 

V cl 
vl'lfUll1tlfl1£J (BMI*) 

' o V <:I 

il 1U 1'1-!ij i'U'IJ 'ti'a ( fl'W) 

' ' ' 0 ct.ct .c::i QJ 

il 1U 1'1-! '1,1 'H 'a 't1 gm 'iHl £J/1U ( lJ TW ) 

V .<t 
'a::: vl'U fll 'j fl fl111 

-ilJi~i'1Jm1ftmn 

- 1.h:::t1l.Jftflfll 

- 1J1ifJl.l~'W/1h:::mffuvu1,111•1nii'l ., 
-1J1ifJl.l~'W/1h:::mffuvu1,111·1niVli'uff.:i ., 

"" Bl'lfft 

., 'j/ 
- 11J'11".l 

'j/ ., ., 
- '\Jlll'Htl11/i'l'Wfl.:Jl'W1\l .. 
- i'l 'W n-:n u 1J ~ 'hl 'VI 

'J) 

- fll'\JlfJ 

- !f)lJ\,))f)) 

£J1UGIBt1:::'1Jlll'UBll 

(n=15) 

7:8 

34.7 ± 12.1 

22.9 ± 3.4 

2 

10 ± 7.1 

2.7 ± 1.1 

0 

5 

4 

5 

1 

6 

2 

4 

2 

. . 
(*Tlll\:liitJ ± ff1lllUtJ~llJ'UlJ19l'll11.l 'llil~ Body Mass Index= i'lmi!n nn./ff11.lt'f~ ll.

2
) 

.. 
£111-! lUBll'U'a Bfl"lftltl 

(n =15) 

9:6 

31.4±6.7 

24.7 ± 6.4 

4 

6.3 ± 4.4 

3 ± 1.9 

1 

3 

3 

6 

2 

6 

1 

5 

3 

0 

p-value 

0.715 

0.359 

0.328 

0.651 

0.588 

0.555 

' .ct _f':! q -• ~ QJ " y ~ .c::i tr1U't1 2 Au'a£J'U!'t1£J'Ufll'au'a:::!llUN'tlfll'a'afl111Blfll'a rn 3 vtlUflB m1m1 (Frequency), fl1lll1UA!'a.:J 

(Intensity), fll'a'a'Ufl1'U;1Yl'lh:::1111u (Disruption) 

rl11l.J)'WUH . 
"""' . I o ., ' 'l 'J/ .d llJ "'"' (Intensity), m11um'W'l11\91IJ1:::'111'W (Disruption) ,11m-rnmrnflmMi'lU11 'Wfll'Wrl11l.Jt'l'\JB.:Jelltl71 rn fj'Vl 

j/ f I j/ f I 

'l.ffv1i.:iffe1.:imi1Jii ~1u1u r1uri1,1e11J11 ilJiimnn im"Wl.l~'W u~~~l'W TW rl'W 'Vi1,1e11J11iir1111J3'l u nn i a . 
23 
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., 
'J1lJ't'l,rn1mntfl1t1tt10r1uf10 um.1mn m1t 101,nrntlnm ~7'W1'Wntl,M 1u~1um1mm1'J -:i'Uo-:imm'J io • 

., , 'j/ : -~ : Ao ,d 'J/dl II) I <et ., II) C: ,1 
'ttft-:)fll'j 'lff..11'W1lJt'UllJ1JtllJ!Wt f.Jl'Wl!lfllJlJ'j tlfl"lfflftlJ,Jl'W 1'W fl'W '\il nm 1m '11 lJ Of..1'11 ft-:j,J lflfllfll'j I O!'YllJ'UlJ ., 

t.,,_o .d-=t II)• ., 1/J ,J .,,:,1 ?I ?I 
'J1lJ'l'l-:ilJ,J7'W1'Wfl'W'VltiW-:i !lJU'l11J'l1''1-:),llflflU !OlJlfl'UlJ (!'YllJ'U'W,J7f1 6.7% !lJlJ 40% um: 13.3% !ll'W 

33.3% \?lllJi11~1J) 1rntiu~1umn1Jn1u ii~1u1uf1u i'li~\?101Ji1mm'J 10 i1h1Jmui1mht~1iu 
' ,, 'JI JI ,, 

t'VflJ~ui-:ia1u1lJt'U1lJi10mrnta1u1u0lJ1J'J-Vfl"lfOn(,11n 40% 1-tlu 80% unt 20% 1-tlu 80% mlJii1i1J) 

• 1 " 'j/ 

unt~l'W1'Wfl'Wi'li'Vi\9101Ji1mm'Jioi1humumrnou1V1lJ~'Wiui-:iirn-:in~lJ (33.3% 1-tlu 60% unt 33.3% • 

1-tlu 66.7%) 'J7f..lnttflf..ltli-:imrn-:i1u\911'J1-:i~ 2 

d ti "" .., , vi n H n 2 N tt m-a -at m 'Um -a -a fl'll un m-a e1 

., 
Ntlfll'atll~!il'Ufll'a,el umM1e1i1~'Un.1ile1ii (n = 15) fJ1'UlUel'IJ1J'aelrlCVeltl (n = 15) 

f)fl'j,J,~f..11 11~-:iiia1 
I , 'j/ 

flfl'W 'lff..11 
., , 'j/ 

m'M 'lff..11 

fl'W(%) fl'W(o/o) fl'W(o/o) fl'W(o/o) 

,~~11r111iitfhmnie1 

iiiiimm'J 0 (0) 1 (6.7) 0 (0) 3 (20) 
., 

1J1-:jfl'j-:j 6 (40) 11(73.3) 6 (40) 8 (53.3) 

I 

2 (13.3) 1 (6. 7) 4 (26.7) 3 (20) 1Jflf.JlJ1f1 

\911;10tlt1'11 7(46.7) 2 (13.3) 5 (33.3) 1 (6. 7) 

l~~1Jrl1UJtn'Ufll'a'a~rl1fJ/fll.lflel/elfJ1fl,el 

iiiiimm'J 1 (6. 7) 7 (46.7) 0 (0) 3 (20) 
., ., 

5 (33.3) 7 (46.7) 4 (26.7) 9 (60) Ul-:)flH 

I 

4 (26.7) 0 (0) 4 (26.7) 2 (13.3) 1Jtlf.JlJ1f1 

\?lftfltlt1'11 5 (33.3) 1 (6.7) 7 (46.7) 1 (6.7) 

ellflll!'Yi~elfJ't"iil~fll'a,fl 

iiimd0a 4 (26.7) 8 (53.3) 10 (66.7) 11 (73.33) 

.,i c:! 'j/ 

7 (46.7) 5 (33.3) 4 (26.7) 4 (26.67) t'tt'W Of.Jtl;lf1'W Of.J 

mdom.hunm-:i 4 (26.7) 2 (13.3) 1 (6.7) 0 (O) 

.,i 
0 (0) 0 (0) 0 (0) 0 (0) • !'11'W tlf.JlJlfl 
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" 
r-rt1nn1.h~1ilunni0 mufl'10iJ~'IJ1i1i10ii (n =15) mil 1u0ii1.110r1cu0tt (n = 15) 

fi0uHt11 11~-:iiit11 fim,1Hm 11~-:iiit11 

fl'U(¾) fl'U(¾) fl'U(¾) fl'U(%) 

tl 1 fll 1 Aiit1~Ul'i1.J l'iil~ fll 1,tl 

• ti1v-:i1liumJ 1 (6.7) 6 (40) 2 (13.3) 5 (33.3) 

"" "' ~ 
8 (53.3) 8 (53.3) 8 (53.3) • tirn-:ium.Jrnnu0t1 8 (53.3) 

• ti1v-:iu111.11humn-:i 5 (33.3) 1 (66. 7) 3 (20) 1 (6.7) 

"" 1 (6.7) 0 (0) 2 (13.3) • ti'W-:JU111Jlllf1 1 (6.7) 

01nni011.101u,i1vi1Jwd11u 

11-i'rnnTu 6 (40) 12 (80) 3 (20) 12 (80) 

~ 

3 (20) 1 (6.7) 7 (46.7) 'j 1J mu u 0 t1 2 (13.3) 

'j1Jmu'LI1umn-:i 5 (33.3) 1 (6.7) 5 (33.3) 1 (6.7) 

'j 1J mum n 1 (6.7) 1 (6.7) 0 (0) 0 (0) 

tllfl11,tl11.Jfl1Ufl11UtlU 

1li'j1Jm'U 5 (33.3) 9 (60) 5 (33.3) 10 (66.7) 

'j1Jmutl' t)[J 5 (33.3) 4 (26.7) 4 (26.7) 5 (33.3) 

'j1Jmu'LI1umn-:i 4 (26.7) 2 (13.3) 5 (33.3) 0 (0) 

'j 1J mum n 1 (6.7) 0 (0) 1 (6.7) 0 (0) 

' 'j/ ' 

tjjtJ'W'ill'jilllt'llufi1fl~uuufi0un~~11ir-:im'jH
1

t11 i-:i 3 #i'1uffo fl17'JJG, fl11muuH n~~ nn • 
'j/ 'j/ 

'j1Jf11U9$1\9'1'U'j~ ~11u t11tl1i-:iilti-:J"ll''Wflffl'lJl'jt1~\PltJ1fll'j 1 ti 1~mh-:i 1:uu\9'1n~1-:inu (p = 1.00, 0.831, 
,, 

0.361, 0.403, 0.638 u~~ 0.418 \ell'JJ~1i11) tflt1'illf1fl1'j~mn'W111111~-:im'jiiv1tl1un'1ti'lJ~'\Jl'lJ1him~~1J 

fl'Jl'JJ~'\J 0-:JtJlf)l'j L tJ fl 11:IJ ~'\J 0-:J Olf11'j 'j ~fllt111 rml'U flt! 11r0ot11f1 'il~ L tl tllf1l'j I ~tl-:J !!111.J 'illf1f11'j L 'ti 

mfll'j 1o'j1Jf11U9$1\9'1'U'j~~11u u~~tJlfll'j 1m1.1mufll'j'UtJ'U~fl~-:imh-:iiitl't1rl1ritY'Yll-:J'ff()~ (p = 0.005, 

<0.001, 0.001, 0.036 u~~ o.o 15 \9'17'JJ~l'Pl1J) u~tJlfll'j iwd0v11ir-:im'j 101:uu\eln~1-:i,i1m~'JJ (p = 0.111) 
'j/ ' ' 

ri1m-nm i)-:Jf)l'j 1 it11tl 1UO'JJ1J'j 'tlfl C)f't)~ 'j ~i1Jfl11'JJG'\J 0-:JtJlfll'j 1 tl fl'Jl'JJG'IJ tJ-:J tJlf)l'j 'j ~ fll[J11 rorimrn 

11~tiov1n'il~ 1o Olf11'j LtJ'j1Jf11u:i11\9'1'U'j~~11u u~~tJlf11'j LO'j1Jf11Uf1l'jUtJU~\Pl'1-:Jti~1-:iiitl't1ihriwm-:i ., 

'ffi'i~ (p = 0.003, <0.001, 0.007, trn~ 0.009 \91l'l.Jiil'Pl1J) u~#i'1uml'JJ1UH'j-:J ~OtJlf11'jt'\-1JDtJ'tti1-:Jf1l'jiO 

u~~tJ1fll'jtiYt1-:iu111J'illf1fl1'j 1ti 1liu\9'1n~1-:i'il1m~:1J (p = 0.433 U'1~ 0.089 \9'17'l.Jii1i1.1) i-:iu'tlfl-:i iu\9'17'jl-:J~ 3 
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.,; 
ri1fl~H'U'Ufmtn1'1.h~dhi m 11'1Ym1J'j'j mun nn10 mnn13 

., 
' mufl10ii~'UU.Ji10t1 (Mean) m fltUtt'U £Jl'UlU0tllJWflCJf0~ (Mean) Mean diff. 

m1·1.ht1iliAnn1o* 

';itf11Jm111~1um';i io 

';iti1Jfl1111~1 U fll';i ';itfllfJ/ 

rlUfltJ/tlf.Jlfl io 

mm1 m<lvvME.:Jm';i i o 

mm1tfft1.:JU'tt1J'YIE.:Jfln iv 

tllfll1 iti11Jfl1U 

:ir51,nht~l1'U 

mm1 iornmufll';i'UVU 

flel'Ui'lflJl 

1.93 

2.13 

3.00 

2.60 

2.93 

2.93 

l1"'-:iHv1 p-value 
a 

2.73 .005* 

3.33 <.001 * 

3.40 .111 

3.33 .001 * 

3.60 .036* 

3.47 .015* 

neruHfo1 '11"'-:iHv1 p-value 
b p-value 

2.07 2.87 .003* 1.00 

1.80 2.93 <.001 * .831 

3.60 3.73 .433 .361 

2.67 3.13 .089 .403 

2.87 3.73 .618 

2.87 3.67 .009* .418 

*fllfl::Ulllllllfl 1,11JlfJO~Htlfll'i"1fllfl~ (91flU'UlJ 1 = 4 fl::llllll, 91lJU'U!l 2 = 3 fl::Ullll, 91lJU'UlJ 3 = 2 fl::Ullll un:: 91lJU'U!l 4 = 1 fl::llllll) 

,.b Mean difference O!lll-'11ti~1i'a1.1,w1i' Pair samples I-test 

'Mean difference .Htlfll'i"n'1lJlfll'i" 1mmtJU1Yiflm::ar.i1~ 2 ntjll 1'1fl1i' Independent samples t-test 

• Sig.(p <.05) 

. 
' q _I':! q .., Ill 

i;fJ'U't'I 3 l1J'jtl'I.Jl'Yltl'IJ1tvl'I.Jfl11tll'UU1~01tn1 &el (VAS score) 

C 

" 
fll1111';iti1Jfl1llJlUU';i.:J'U'fl.:Jfll'ji'fl ~.:JU~ 0 ~foiijiimm';ii'flrntl il.:J 10 fioiimm';iiO';iUHH 

• • 

i,I , i,/ I i,I I 

ori1.:JiJir t1ff1r1ruvi.:J 1 'W flci11'Yi 1 it1TW 111t 'Urn ii 011 tt ~~ fl ci :u Yi 1 it11tl 1u v111J 'j v ri '!10~ ii'.i oi Yi t11J nu fl 1t11 u fl cill u q q q . " 
(p < 0.001, 0.001 m11~1i1J) hwYiriou'tit11';it~1Jm1111uttH1'Wm';iiti'Ut1.:Jfltj:ut11tl1:ut'U1:uilo:ufiv 

4.73±1.44 u~tflci:1Jt11t11uo1111rnri9rn~ fio 5.40 ± 2.44 ME.:J111m-u'1 !fl'j.:Jfll';it~'U';i~t1~nm 4 iu 'j~i1J 
• 

" " 
m1muuH 't 'Wfll';i 1 mrn.:Jflcimntl111t'U111ilo11~11~.:J!'tt~o 2.07 ± 1. 75 irn~ flci:ut11tl1uo:umoriCJ10~ . . . 
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.. 
VAS score m 11 n'hm t 'll rn-H 0 ii (Mean) tll'U1!!0tl'lJj0f19ftlt1 (Mean) 

neruHv1 p-value• neJtJ1iv1 p-valu/ 

... cl 

'.it~'U 0 tM 10 4.73 ±1.44 2.07 ±1.75 <.001 * 5.40 ±2.44 2.13 ±1.88 .001 * 

•·• Mean difference Ofl'IJ-'11~~Hen.1~vH Pair samples I-test 

'Mean difference f-Hlf11Hl~fl111J!'IJllH'llfl~fllflH1vntttJlllntJm:::wi1~ 2 fl~1J l~llii' Independent samples t-test 

* Sig.(p <.05) 

6 

f;; 5 
< c 
Q 

4 ,,-
)'.: 
,:: 
;:i: 

-;; 
3 !: 

Mean diff. 

p-valuec 

.487 

;i 
-e-v1tl11J:::'1111Jilv1J ... 

;; 
2 ;:; . 

i;: 2.07 -IJ1U1 Ambroxol 
)~ .. 1 ... 

0 

DayO Day3 
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,,=t V ~ Vet .::1 G) 
i;T1'\.A't1 4 NJUll'fifllfl &vltl11il Nil'UH!rltl~ Uil:::rl1lll'Vf~'fHl &ii 

" ' ' 
J:-.IJ;lfll"Ji'fl'hll 1\PlVTJ1l'IJtl.:Jf.Jl'W11l:::'IJ11lihn1 iirrw '1-u'liiiv.:iiitilfll'J It! '11-i11Hlm.JU'UJ;l.:J~l'l-J1'1-J 1 fl'I-J " 

" 
tllfll"Jlti~~tJ 13 flmrn:::11w'IJ1\Pl,i1nt11m"Jlt1~1tJ1tJ 1 fltJ (6.7%, 86.7%, 6.7% \9'111liilflU) 1rn::: 

" ' 
J:-.IJ;lfll'j fo111 t\Plm11l'Utl~Vl'l-J1UtllJ1J'jt)flC)ft)J;l~tJiifltJ 1-u'limmrnvl;l~ 1 fltJU1Pit11m1:Yirfl"J llJtlf.Jlf1fo1111Pit1 

di V I ., 'l 0, d.,, 0, "' 1/J .,.,% 
,J~'IJtl'l1V\Plfll'J!'IJlTJJJ &fl'j,:!fll'j &'I-J1'1-JYl\91\Pl\9111lHJ;l 1rn:rn1m1:YJ.Jflrntllfll'J !tl\Pl'IJ'I-J 13 fl'I-J 1rn:::mV'IJl\Pl'illf1 • 

" tllfll"Jltl 1 fltJ (6.7%, 86.7%, 6.7% \9'171liilflU) mm"Jt11:Y"J'Um1nnfom l\PlV"J11litJl'1.:Jfft1.:inriJJ~t111~~ • • 
SI SI I SI 

'JV O VIIJ .!il O O v9v 41/JV 4dl 
fll'j !'lfVl'I-JlUf) !tlll:::'IJ11l1Jtlll m1:::Vl'l.Jl!!tlll1J'JtlflCJitll;l 'ill'l.J1'1.JH !'l!'c.11 15 fl'l.J YI !\PIHJ;l (\Pl'IJ'l.J/lnV'IJl\PI) 14 

"' 
' ' " 

fl'l.J fl\Pl!~'l.J!t1m1::: 93.3 !!l;l:::ii 1 fl'l.Jvilul~Hl;l (llJ!'U~V'l.JU'UJ;l.:J/!!Vl;l~) fl\Pl!~'l.J1tlf.JJ;l::; 6.7 !!1:l'\Pl.:J11Vll'1.:Jfftl.:J 

" 
'l!''W\PI i tt J:-.IJ;lfll'Jfo111 i~llJ!!\Plf11Pi1.:in'l.J (p = 1.00) Ul;l~ llJ'Y'lrn-rn-u'1~!~V.:J'illf)fll'j i ;Vll'l.:J 1:l'tl.:J'l!''W \Pl 

" 
fl111JTI.:J'Y'ltli'ill>itifll"Ji;Vl'l-J11l~'IJ11liltllJ 'j~flU'Ul'l.Jf)J;ll~ 6 fl'l.J 'j~f11JlJlf) 8 fl'l.J Ul;l~ 'j~fl1JlJlf) 

' " "' di 9 I 'l V O 0, • I 
Ylff\Pl 1 fl'I-J (40%, 53.3%, 6.7%) UJ;l~fl111l'Y'l.:J'Y'ltl !'il\Pltlfll'J !'l!'Vl'l.JlUtllJUrnflCJftll;l "J:::\PlUul'I-Jf1J;lN 5 fl'I-J • 

' " 
"J~flumn 8 fl'l.J 1rn~ "J~flumnviff\Pl 2 fltJ (33.3%, 53.3%, 13.3%) "J~flUfl111lTI·rntii'ill>it1nni;v1l'l~1:Yt1~ • 

I 

q .., 1 Vq <S ~ 
Vl11N't1 5 Nilfll'j'jfllfl vltl11ll Nil'UH!rltl~ !!il~rl11ll'Vf~'Vfel 'ii 

.. 
Nilfl11f fllll 1v1t111il m uGI el" :::'Um ft el ii tll'W l!!ellltJ 1 elrl CU elil p-value 

(n =15)(%) (n =15) (%) 
.., 

Nilfll'j'jfllll 1.00 

" '1 
V 4dl 

- \PIHJ;l (\Pl'UtJ/lnf.J'IJl\Pl) 14 (93.3) 14 (93.3) 

-llJl~Hl;l (llJ!'U~V'l.J!!'UJ;l.:J/!!VJ;l.:J) 1 (6. 7) 1 (6.7) 

V "' 0 0 Nil'UN!rltl~'illfltll 

rl11ll'W~'Vfel 1'il .089 

d 
1 (6.7) 2 (13.3) - lJlf)'Y)j;l'fl 

• 

- lJlf) 8 (53.3) 8 (53.3) 

- 'Ul'l.Jf1J;ll.:J 6 (40) 5 (33.3) 
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' .ct 
Utl'YI 5 

" i 'U fl1'j'YJ~Hlfl,:,jfffl11 nh~ iY'Yln N'1fl1'jU'j'j t 'YlltJlfll'j 1 t)'IJt),:,jtJllJllJ~'UlllilmJ ! \Pl miJ1 t1rn'fit1utiut11 

: 'I 'j/ , .J ?f 11) 'j/ "' .J d 11) .!I d , 'VII) 'j/"' 

u1uv11urnri9fti'1 i'UffU1tl'Yltll'U i'll1nl>l'Yl1Jt1ltll'j it1trn~111rn t1lfll'jt1Juri0 tl>lt11J~flt1iY11i11 t\Pl'jU 
"' "' . 

: Ji 9/ a Q./ fJJ a.,d .ct t 
'U'j~'Yll'Ut1l'Ulll~'IJ111uv11 1 'l!'tJ'U h1~ (15 ml) 1'U'1~ 3 nm t'l!'l nm-:i1u wu 'tt'jtJt11muv11urnflCJftJ'1 

uu~il1i~fuiJ'j~'Yll'U 1 'Mtl'U'l!'l (5 ml) 1'U'1~ 3 nm '11"1-:imm'jt'Ml nm-:ii'u tV'U tilunm 4 1'U nri11'1:::: 
• 

" 
15 fl'U l\Pltll'llfll'j1\PlNmmt1rn'fit1rniti'UU'1~'11"1,:,j 1~-r Ufl1'j'jf71Jl ffllJl'jt1ff1'UJ:·rn 1~i-:ii1 

' " . 
N1it1-wu11-u'mJ'11111-u'Uv-:immi1l1mli'-:ii1v-:inri11 11iiim1mt\,lt1~1-:iti'I-J 1 l>lt1m-w1~il ,i iv'fi ri -:iN'1 
"' "' . 

. . " 
t\Pltl\,IH~titllfll'j1ti ~v fll'jffuu111tm~'j~tJ::::nmm'j1vrivrn-u'1funnfom tl>lt1~1'\.J1'UNffuu111'j1lJli'-:i 

<u q <u <u q 

I r I j,/ 

~l'U1'U'l.Jl1~'¥i1;lum~tii '\.JU~'1~1'\.J'Uti-:ili'-:ii1v-:in~11 iliiim111u1,1n~Ntl'UVINffO~ (p-value = 0.651, 0.588) 

'I .d 11), 'V<V <V d 11) I 'j/<V <V ?j Q 0 

i 'U'IJW~'Yl'j ~ti~nmnn wnti'\.Jt 'IJUU nn 'j nm 'tt lfllJtll fll'j i t1flt1'\.Jt 'Ulm fll'jrnmm '1-Jnm'\.J 7'1-J nm ,im 

Gt fJJIJ] I d Q Q .d. 'j) Q ~ 'j) ' QI ~ ~ Q Q,I ' ll') I 

m tlJt'tt '\.J 'LJ'j ~ ff'Vl 1i N'1'Yl U 'Vl 'il H 'il lfltlltlJ tJt '1Jl'j 11Jfll 'j 'j flEl 1 C]f ~ 'il lfl'IJ tl lJ '1 fll 'j 1 'i) tl'W U 1 n ~ ti:::: t T~ 1 fll 'j t tlfl ti 'U 
"' 

t-u'1f Ufll'j'jf71Jl iliu1,1n~1~tl'\.J (p-value = 0.555) 

_j':! "' -• "' QJ \JI j/ ,et .:i 2. nnf.l1Jlflf.l'I.Jfll'a1J'a~!'ll'l!~Hlfll'a'Hl'lfl0lfll'a rn 3 ~ll'l!fl0 ffJUltl (Frequency), rl1l'll1'l!H'a-1 (Intensity), 

fll'a'a1Jfl1'l!;1vl'l.h~'\111'l! (Disruption) 

!'\.Jll1'\.Jfll'j1\PlN'1fll'j'jfl1Jltllfll'j1tJ 1\PlN'1!'U 3 ~l'\.J~tl fl1llJi (Frequency), fl11lJ'j'UUH 
• 

(Intensity), fll'j'j'lJfl1'\.J'l11\9l'U'j~ ~11'\.J (Disruption) 'illflN'1fll'j'VJ\Pl'1tl~'WUil i mi' l'\.Jfl11lJi'Uti~mfl1'j 1 tJ 

JI I I '!J} I I 

'11"1~fll'j i itJ111~i1t1~flrilJii ~1'\.J 1m1uli1,1vui111-iiimfll'j 1 BtTilJ;'\.J tm~ ~1u '1'\.Jfl'Uli1,1vu11iifl11llGi '1-J fll'.i . 
" ' 

1 tJ'j 11Jl1~ tllfll'j 'j~ fl ltl'tt ! tlfl '\.J fl tJ 'UtltllJlfltt{l~ 1 tl\9l'1 til>lnm ~ l'\.J 1'\.J '1 \?1'1 ~ ! '\.J'UtU~t~ tl1tl'\.J 'il~ iifl'I-J n 11iii 

I 'j/ j/ JI 

tllfll'jtTilJ~'\.J'illfl l fl'Uti!'U 7 fl'I-Ji'I-JflrilltJllJlll~'UllJilt1mrn~'illfl O fl'I-Jtil'I-J 3 fl'I-Ji'I-JflrilJ'Utl~tlllJl 
• • 

" " 
tttllJ'lJ'jt)flCJftl{l i '\.J~ l'U fl11lJ'j'\.JU 'j ~ 'IJtl~tllfll'j 1 ti '11 "1-rnl'j i 'MtJllJ lll~'Ulllil tJlHrn:::: tlllJ ltt till U'j tlflCJft1'1ii 

• 
I I I i/ j/ I 

~l'U 1'U fl'U 'fi rifo 11im u tltl'l1 "1~1l lfltllfll'j 1 tltTilJ;'U 'j 111l1~ii~l'\.J 1'\.J fl'I-J'fit~tJ-:i 1litmU'11 "1~'illflfll'j 1 tllJlfl 
"' 

'J/ I r jl jl jl 

;'U trn:::: i '1-J ~l'\.J fll'j'jUfl1'\.J ii~l'I-J 1'\.J fl'\.J 1,i'fi1,1vui1t1lfll'j i ti ili'jUfl1'\.J '1111,}'U'j:::: ~11'UtTilJ;'\.J l1~ tJllJ 1 

29 



j/ I I i,/ V 

'JJ~'\J1'JJihnm-a~v1il 1ut1'JJU'.it1fl"lftrnu-a~ ~1u1u fl'W 1 '1i''Vi\91t1u1rn1n 7'.i !ti! lJ '.i'UflTU fll'.i'W t1'W t~'JJ,iu 1 u 11~ 
i,/ I I I ,, 

irn~nri'JJ u1nr1~ 3 iJ~'ViN1iv,rn 1 u11~t11u 1~11~1'WTUN°Vimvu1nt11m'.i !t1t~'JJ,iu mh~t'l1'W 1~i'flt'il'W 1 uv1 . "' "' 

J~irt1~•1rwfl ~~H'a'il7flfl171J~t1111'il~v~ !lJt'l1'Um11J~1~'\Jt1~mirt1~'lfiJ flrl' rd t1~ u1n !lJ mm'.i (11tm 1~1-1m~ 

"'"'1'j/'j/c,o,,;/['j/oc, d'~ l .d 'j/ ,k ,;i l'j/ "'~ 
ff0\91 fl fj1'ilf.l11~ fl'Vl11tfl'.i1~'11t'U'Wfl~U'W'W flVi'l 'ttlfl\91tl'U'\Jtl 1 CJf~'l1lJ1VO~ellfl1'.i tl'WtlV flflt'U'W 4 fl~U'W'U 

1

1 O o, ,;/ 'j/ & ,;/d 1 

'1'1~lJ1\91llJ-alfl'U'il'UO~ 1 fl~U'U'U'ttlfl\91tl'U'\Jtl 4 CJf~'l1'JJ1f.lO~'JJtllfl1'.i tllJlfl 

I I ,, ,, T 

,i~t'l1'U 1~11tiJ ti~ 'ill'.iW lt'LI'W fl~U'U 'Wt~ ~vuJ1mil 111~ irt1~'lfiJ fl 1~ H-a~1 u i'lflU~tnv1nu fll'.i fom . 
V I V V 

t11m'.i!t111~ 3 ~1u~t1 fl17lJO, f111muuH mi~ fll'.i'.iumui1\911h~~11u vTw111~irt1~'lfUfliYlm'.io-afl . 

,, . . 
1 fl vv1il 1wi'1 t11J~ '\J11Ji1t11J mm'.i o-a fl '.i~i mi 11t1t1'\J t1~t11m'.i 1 t1 fl 111J ii ,i ti~ t11n 7'.i '.i ~ fl 1 v11 ! t1 r1 u 

'Utl'U'afl'a~t1fi1~ih!mhr1qim~iril~ (p = 0.005, <0.001, 0.001, 0.036 trn~ 0.015 \911'JJil1iu) U~ellfll'.i 

m<lt1vm,~m'.i 1t1 !lJU\91fl~H'il7m~ll1um~iril~ (p = 0.111) 

,, . . 
il1'Uv-l'1'11 "~fl1'.i 1 tVl'W ltWlJ'U'.i tlflC)ft)r;'l '.i~iUfl11lJO'\Jtl~ellfl1'.i 1 ti fl11lJO'\Jtl~tllfl1'.i'.i~fl1V'l11 ti 

rl'Wfltl 11!t1t1f.Jlfl'il;;; 1 ti tllfll'j ltl'.i'Ufl'"J'W i1\911h~~11'U trn~tJ1fl1'j 1 tl'.i Ufl'"J'U fll'.i 'W tl'U 'afl'a.;Jt1a1.;Jiiumhfi qi 

i'll~ff(l~ (p = 0.003, <0.001, 0.007, trn~ 0.009 \9111Jil1iu) u~~1'Wfl11ll1'UUH ~tltllfl1'.it'tt<lt1f.J'l1"~fl1'.i!tl 

u-a~t11fl1'.itifo~u11U'illflfl1'.i!t1 !lJU\91fl~7~'il1m~1Jl'Ui'll~fftl~ (p = 0.433, trn~ 0.089 \9111Ji11iu) 

,, . 
1 u ~ l'W fl 1 llJ '.i 'WU '.i ~ '\J ti~ ti 1 fll '.i 1 ti f.Jl l1 ~ ff ti~ 'lfU fl 'lf'"J fj'flfl ell fll '.i mu ti f.J'Vi il ~ 'ii 1 fl 1 tf.J 1 u~ v~ !lJ ii . 

Q.I O Q.I ~~ Gt d.d.d. 1 ,::9 j} Gt j/ Q./ ~ I j} 

u um fl rum~ iro \91 i um w i'l ll m fll '.i mu u H 'ii~ \91tl~ 111 mm \91 trn ~ rn fll '.i rn 111 t1'W '.i 11J fl 1f.J u -a~ 'ii 1 n u • • 

,, ' ,, 
11m f.lfl 11'JJ 11u1 ,1 rn ~ ,i 11J i1 t1 'lJ 'ff1m '.i o i1v-aflt17fl1 '.it i'ra~ tm u 1 ~ u~1 u n ri 'lJ t11m 'ffil' fl '.i 'Vi 1i'u1'111 • 

" ,, ._, c, d 

'\J ti~ f.lli'l~ fftl~ 'lf'U fl'U 

3. !'ITTEJ'I.HTIEJ'U1~~'Url1UJ1'U!!'Mellfl11iel (VAS score) 
q 

,, ,, 

t1T1hr1~'fft1~'lfUflffllJ1'.iO'flfl'.i~iuf1111J1um ~ l'Ufll'.i !ti i~t1fiHiiirmhr1tyi'l1~fftl~ (p < .001 

<.001) u-a~ tlJiif1111Jtt\91fl~1~nutrtm1Jforn'Vit1u'.i~111Ht11irt1~'lfUfl (p = .487) ~~ttlu 1 iJ\9111Jff'.i'.i-WrJW 
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,, ,, 
Olfll'j ,j'l~li'l tl~'llO~tllfflff:IJfl'j 111flfl l'j i ;tlll'l~fftl~'lf'Wrl'W 

..., 'i' ,., .et <'1 "I 
4. Nil fll 'l 'Hl'lfl g vltl'fl'll fHl'll Hlrltl-.l Utl~ rl 1l'll't'H'W0 g 'il 

. ,, ,, 
ffllJl'j 1l ff'j 11 rl'1fll'j 'j nm 1 ri t11 -m fitJm m ff:tJ m 'Vi '1 ;t11tl 11J ~ 'll 11J1h11J iJ rl'1 fll 'j fo'lfl 1 ri tJ'j 11J ~ ~ 'W 

• 

,, ,, 
1lJ I 'J/ "5 ') 'J) o, '°' 'J/') 'J) o, .c> ,!I ') I ') o, 

(p = 1.00) tlJTI1Jrl'1'llHlfltl~11lflfll'j t'lftlll'Mfftl~'ll''Wrl U'1~fj t'll'tll'VMfftl~'ll''WrlTI~Titl t11\91tltll !'W'j~f11JlJlfl 
,, 

1~ml1'Wimyrvi1n'W(53.3) fl111J'W~TI0 '1111-itifl1'j't;t1ll'l~fftl~'ll''Wrl 11iu\91fll-il~fl'W (p = 0.089) 

tlltlllJ ~ 'llllliJtJlJlJ iJ 'j ~ ff'Vl n rl'1 i 'W flU '1 rltJlfll'j 1 tJ 1 cX1 l1 t11J1'vilfl1Jt1ltllUOlJ1J 'j tlflCJftl'1~ ~I ~'W tll 

uri'Wil1111u'W ~~1~'W1t0~~~\oi0m'j ff'W 1Jff'W 'W fll'j '1 ;riilmiru en' ffll'W 1 TI 'j 1~0'Vlr111Yl'WtllUrl'Wii1111U'W 1,r1~1J 
q q q q 

,1 .,; d • 'I 'JI"" di 'I _1 • 'J/ "' , _1 
lJlfl'll'W ITI tl'Vl 11~Yll t l11flrlfll'jTI~Til\91'Wltl~flltl t 'WlJ'j~ 1Ylfl'U'1~ '1rlfll'j 'Wll'llltllll'1~ ffl'j lflll 111fl\911~1J 'j ~l'Vlff 

1d0~111n1J~'ll11Jilm.Jmm1tliJm11cXrn~ 1 'W111~1'Vlr11 YJm~'W ~1'W1'Wmn m~1mm~m ~1J1'Wfll'j riil\91 ilimn ., 

'JI • "' & ,1,,,. 'JI& 'JI .,; - I "" 1lJ 'J/ di 'JI& IIJ 'JI 
'll011lf1rl 1 'Wfll'jfff11:Jl'Wfltlrlfff11:ll °l'lfmTI1~111J1Jb1'01Jtllll!TitllJ'j~llJ'W fl'W t 'll CJf ~fl'JllJ'j 'ff f)'ll tl~fl'W t 'll ., ., 
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