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Abstract 

As Plague is a dangerous infectious disease which can be found in Myanmar every 

year and Tak is a province bordered with Myanmar, the purposes of this study is to do plague 

surveillance among animal reservoir, i.e., rodents or rats and flea population, especially in 
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Mae Sot and Phab Phra Districts of Tak Province. During 26 February 2005 to 8 April 2005, 

rats were collected and identified by sex and flea index. Spleen examination was conducted 

to detect Yersinia pestis The result of the study revealed that. Yersinia pestis was not found 

in the spleen of 126 rats collected. Six species of rat were found as followed: six species of 

rats were found, there are, Rattus exulans 66.67 percent, Mus musculus 17.46 percent, 

Rattus norvegicus is 7.94 percent, Argentiventer is 3.97 percent, Losea is 3.13 percent, 

and Bandicota indica is 0.79 percent. Sex of male and female is 46, 80. Sex ratio of male 

and female is 1:1.74 and flea were found in 4 rats and flea index is 0.33. Female rats were 

found nearly one fold more than male rats, thus, it is expected that rat population will increase 

in the future. It is recommended that if the flea index less together with environmental and 

sanitation development, rat's bane should be applied to get rid of rats. In order to evaluate 

the progress of this activity, plague surveillance should be carried out at least twice a year. 
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'd~1'..:Jm'l4t'd~ ~'Jt.Jn1'dl9l'd'J'"lVI1 b~tlm'14b'd~ 1 'W~1~ .., 
VI~91'W'J'W 126l9l'J e..J~i.J'd1n!J~11:W'V'lub~tlm'l4t'd~ 

t!Plt.J~Jl1Y-l~'J 1i.J"lltJ'l~'W~ ~h bu'Wm'd ~~"111Jiu1~ 
q 

~1'W~'lbb'J!Pl~tl~ ritJ'W-if1'l~ ~tl'l"llt.J~Hu1-m'd 
b!Plt.Jm~'"l1t.J1i.J~'J"ll~"ll'Wbb~ ~iJm 'd9 !Pl brltJ"llt.J ~~ ~ 

q 'IJ .., ' ' 

~'elt.Jbtl'Wi.J'd~91 ~1VIfU~'WVl 5 bb'iA'l Vl'J1'lm''l~n 

VI'W1~VI'W~'lVI~!Pl 91'W'J'W 126l9l'J 91 bb'Wn 1~ 6 "l!U!Pl 
'IJ 'IJ 

9,.10 cv Clio cv.c:,lcv 

e..J 91'W'J'W 17 l9l'J bb~~b'V'l~b~t.J91'W'J'W 26 l9l'J ~~(Pl 
'IJ 

~'J'Wb'V'l~~l9itlb'V'l~b~t.J bvhnu 1 : 1.53 bb~~'V'luV!J1!Pl 
'IJ 

VI'W91'W'J'W 24 l91CJ t!Plt.J~ri1~"lluVIJ1!PlVI'Wbvhnu 
'IJ 'IJ 

0.56 ~'J'WtJ1'Wbb:Wtn'Wbn'W ~nVI'W1~ 91'W'J'W 29 
'IJ 

l91CJ f.i !Pl btl'W~tlt.J~~ 23.0191 bb'Wn 1~ 2 "llu!Pl ~'e) 

Rattus exulans 91'W'J'W 25 l9l'J Mus muscu­

lus 91'W'J'W 4 l9l'J ~'lbbt.Jmtl'Wb'V'l~~ 91'W'J'W 15 
'IJ 

.::::::J I cv CV 0 

b'V'l~b~t.J b'Vl1ntJ 1.07: 1 bb~~'V'l1JVI~!PlVI'W91'W'J'W 
'IJ 

6l9l'J b!Plt.J~rl1~"llUVIJ1!PlVI'WbVhnu 0.21 ~1VIftJ~ 
'IJ 

~~ 16.6791bb'Wn1~ 5 "ll'W!Pl ~tl Rattus exulans 

91'W'J'W 15 l9l'J Argentiventer 91'W'J'W 3 l9l'J Mus 

musculus 91'W'J'W 1 l9l'J Losea 91'W'J'W 1 l9l'J 
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Bandicota indica 9'1'W':l'W 1 ~':l ~'I bbr.Jn dJ'Wb'V'H'l 

~ 9'1'W':l'W 9 ~') bb~~b'V'H''\biJt.J91'W':l'W 12 ~') iJ~~ 
'lJ 

~'W91'Wr:J'W 6 ~') 1~t.JiJrht?Y"llil~~~~'Wbvhnu o.29 
'lJ 'lJ 

~r:J'W~U1'W~~'W~lit.~ t?Yn~\f1~ 9'1'Wr:J'W 17 ~') f1~ 
btl'W~'flt.J~~ 13.49 9'1bb'Wn1~ 2 "l!U~ ~'fl Rattus 

exulans 9'1'W':l'W 13 ~':l Mus musculus 9'1'W':l'W 

4 ~':l ~'lbbt.Jmtl'Wb'V"I~~ 9'1'W':l'W 4 ~':l bb~~b'V"I~biJt.J 
'lJ 

9'1'Wr:J'W13 ~') iJ~~~r:J'Wb'V'"I~~l9i'flb'V'"I~biJt.J bvhnu 1 
'lJ 

Bandicota indica btl'W~'W~m~t.J1n~bbW~'IJ1 
'lJ 

~1'-ill?l1&-Jvl'I'W1 bb~~l?l1&-J"ll1t.JU1mnY~u b~'flmv:tl~A 
' 

1 'W~'WY~r:Jndbb~':l bb~ ~'1~1 ~'fl'!iJn1~~~u1 ~"ll'fl'l 
'lJ 

m'I-11~AnU~'WU1~1'-il~l?lrJV{'Wbb'Vl~1'WU1 ~'WYI':lnd 
'lJ 'lJ 

iJbi~m~A~nA~rlU~'W~'fl'l~t.Jl?l1&-JU1'b'lbUU1'W~1'-il 
' 'lJ 

1'WU1'W A'Wrib~t.J'I~~~~~b~ilm'I-11~A1~ ~1~fu~~ 

Ar:J1&-J~1iJ~'WbY~~biJt.J&.J1nn~1bY~~~\n'flu 1 bvl1~'W 
'lJ 'lJ 'lJ 

' 
b'V'"I~biJt.J~1&-J1nl'fl'fln~ntl~~ 4-8 A~'fln3 b~i~btl'W 

'lJ 

" ' " 
b "li'Wu~ ~vh 1 ~iJlJ ~~"1!1 n ~~'Wb ~ &.J~'W91'W':l'W&.J1 n 

'lJ 

~~~~'Wbvl1nu 0.18 bb~~~U1'W':l1b~t.J1~ t?Yn~'W ~~ ~~'Wn~~iJ&.J1n~'Wb"li'Wn'W rhiJ~'W~iJ b~il 
qJ qJ '\1 'lJ 

1~ 9'1'Wr:J'W 16 ~r:JA~btl'W~'flt.J~~ 12.70 9'1bb'Wn1~ m'I-11~A~1nu~~b'Vl~biJt.J'W~1f-if1&-Jbb~'Wb-if1m ~1-'fl 

2 "l!U~ ~'fl Rattus exulans 9'1'W':l'W 13 ~':l Mus ~'W~1nu~~b'Vl~1'Vlt.J-if1&-Jbb~'W'fl'fln11.Jfub~'flb-li1&-J1 
musculus 9'1'W':l'W 3 ~':l ~'lbbt.Jmtl'Wb'V"I~~ 9'1'W':l'W 

'lJ 

1 ~') bb~~b'V"I~biJt.J91'W':l'W15 ~') iJ~~~':l'Wb'V"I~~ 
'lJ 

I ..:::,1 I CV Q...o' 0 

l?l'flb'V"I~b&.Jt.J b'Vl1nU 1 : 15 bb~~YIU~&.J~~'W ~1'W':l'W 
'lJ 

2 ~') 1~t.JiJrht?Y"llil~~~~'Wbv11nu o.13 (1?11~1'~ 
'lJ 

...: 
'1'13,4) 

'lJ 

bb~') bb'V"Itb~'fl1 ~~'Wl?l1&-J bb'W':l"ll1t.Jbb~'W ~~ ~~'Wrl~~ 
'lJ 'lJ 

bbYitb~il~u~~"ll1"ll'Wl?l1&-J bb'Wr:J"ll1t.J bb~'Wvh 1 ~iJ ~ur:Jt.J 
'lJ 'lJ 

" ' 
m'l-1hmtl'W91'W':l'W&.J1 n 1~ t?1'11I'WA':l~Vl~ ~iJ m~ 

' 
n1~ ~~'Wb~'fl~ ~91'W':l'W~'~ ~':l'Wrh t?Y"llil~~ ~~'W 

'lJ 'lJ 
il i.f I I 
Q.o" ..:::,1 I CV d 0 I 

AN'Wb'Vl1nU 0 .33 '1l'll?l1n':l1 1 l?l1&-Jbb'W':l'Vl1'1n'l~ 

u'fl'ln'Wmv:tl~Arhrht?Y"llil~~~~'W~1n~111~iJm~ 
'lJ 

n1~~~'Wtr:J&.Jnum~1.Jfu1.J~'~~"ll1ilu1~~'~bb':l~~'fl&.J 
'lJ ' ' 

~1 n n1 ~~1 ~':l~ 1~t.J n1~':l1'1n N t?1 n~'W ri b~t.J'IYI'fl bb~':l~1~fumn~1~~i'IA':lUA&.J~l?l1f'l 
'lJ ' 

YIU~1~'W~t?Yn1~~'l'W1mubtl'W Rattus exulans~'l 
'lJ ~ 

btl'W~'W~il1 ~t.J 1?11&-JU1'Wbb~~u1'b r:J ruu1'Wi~t11nwn ~ 
'lJ 'lJ 

" CV I ..:::1 CV .dJ 

nuA'Wb"ll'Wb~mnu~'W Mus musculusmn'V"IUb"llil 
'lJ 

" 
m'1'1hr1 1'W~'W~il'l"l!U~ubb~r:Ju~~"ll1"ll'Wl?l1&-J bb'W':l 

'lJ 

"ll1mb~'Wm'flm~~~b~'flm'I-11~A1~&-J1n~~~ ~r:J'W 
' 

~\f~t?Yn1~~'fl'I~'I&.J1~'fl Mus musculus, Rattus 

norvegicus, Argentiventer, Losea bb~~YIU 

b~A6 bbl9i'V"IU~~~~\fb~t.J'I"l!U~b~m~'fl Xenopsylla 

cheopis b~'flbllt.JUbVlt.JU 9'1'W':l'W "l!U~bb~~ri1t?1'"1!u 
~~~~'W"ll'fl'ln1~t?1'n1'WAf'ldA~1t.JrlU'WVlU~~~'Vl't 

'lJ 

' " ' 
b"lll?ln~. ~~ru ~l?l~&.J1'W V1~1~r:J~HAf'IV1bb~':l~il 

~ ' 
YIU~\f~'l'W1m1J btl'W Rattus exulans bb~~ri1t?Y"J!u 

~~~~'Wbvhnu 0.33
7 bbl9ibbl?lnl9i1'1nu"ll'fl'I~&.Jbnm~ 

'lJ 

I I I j,l il 

Bandicota indica il'flt.JVl~~ ~1~fu Rattus Jl1A1~'1~~nu1.J~~b'Vl~&.J~b~b~t.J ~'1Af'I1I'Wt?Yn~'W 
' 'lJ 

norvegicus btl'W~\f~il1~t.Jl?l1&-Jvl'fl~~U1t.JJ1 ~'I 
""'""' m~A~nA~nU~\f Argentiventer, Losea bb~~ 

1~ 3 "l!U~btl'W"l!U~ Rattus rattus &.J1n~~~ ~'fl'l 
' ... 

~'I&.J1A'fl Rattus norvegicus bb~~ Rattus exulans 
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U'fltJ~~C918 bb~~'lU~bbl?1n~1'1rlU'lltJ'IUYJ, ~l<ilru ~ 
q ~ 

' ' I CV -=Ji.l ..:g CV I 

~'I~C9lb'Vl1nU 1 : 15 J'tl'ltl'lm'VlU1UVI~U~l'lltlb'Vl1 

~1J''ll<ilH~t1r1f'l~~n1Jl Rattus norvegicus, Mus nu 1 : 3.25 ~'lU~Ut1ti~~C9l~U1Ubb~tnumu b'Vh 
q 

~ ' 
musculus bbtl::; Losea bb~r1~'1Ylbb~'l~n1Jl Rattus nu 1.07 : 1 l<il::;b~u1Ji'~1~U1U'l1btlt11~iJr.i'1U'lU 
rattus b~tl bmtJu bYJtJUrol1U'lUVIU~~n 1Jl~u1u1~ 

" 

' ' .c:::J I i./..::9: I ,c::,j 9.1 .r::::Y 

Vl\fb'V'l~b~tl~1nn'l1b'V'l~~bl'l 15 b'Vl1 'VlU1UVI~U~l 
~ g,., g,., I 

b~tJLUrl~'IU ~nVIu1Ji'r.i'1U'lU 43 ~'l bb~ rl~'IYl bb~'l 
" 

cv..o:;:,l 0 ...:::;::,1 I i,l I 

'lltl~b'V'l~l<il1U'lUVIUb~tl~1nn'l1b'V'l~~ 3.25 b'Vl1 
" " 

~nVIu1Jl rol1U'lU 25 ~'l ;-.:~rJf-.:~~~nVIu1Jlmnn~1 rl'lJ'I<il::;iJmJ'n19'C91VIUbbtl::;V!~C91VIU~U1U'l1btlt11~ 
" " " " i;" I I I I I 

~ I IV ~ 0 IV 0 CV .o:;::,l ..:;::,1 9,/ _.d:l IV ,:::,1 .c::;:,, .::£ 

m'flU 1 b'Vl1 'Vl'l1 'Vll<il1U'l'\ . .lnJ"'C9Jn bbtl::;l<il1U'lU'lU'Vl bbtl::;'VlU1UVI~U~l'llt1 bYf:n::;~VI\fb'V'l~b~tl~1n 'll..:J 

'l1-.:~m-.:~ ~n b'Vhnu rol1U'lUV!u~1Jl bbl?1n~h-.:~nub'V'lJ'1::; V!Ub'V'l ~ biJtJI<il::;bb'V'li~un1Jl~.nn ~-.:~n~1'l bb~'l-li1-.:~ ~u 
" " q 

r1 f-.:~~ bb~'l ~Jl1'V'l~'lltJ'lJtJ'I~U~thu 1~ b~ t1 lC91 t1 bb~ b~tl bmtJUbYltiU ~tl'lrl1~'lltJVI~C91VIU'V'lU~TLhU 
" 

b'U'V'l1::;~1u~h1~b~tl ~..:~hJ1Ji'9'C91J'::;bijtJubbtl::;u~u 1~b~ti~'I~C9lb'Vhnu 0.56 J'tl'ltl'I~1~U1Ubb~n1mJ 
" q q 

UJ''Il?1tl1C911~b~tJ vh11XmJ'9'C9l'l1'1~'1'lltJ-.:~1~btlu bbtl::;utJtJ~~C9l~U1U'l1btltJ1~bvhnu 0.13 ~-.:~~u 
q q 

J'::;biJtJU brlU'lJ'fl'l1~iiC9l~C91 b"JiU b~~tl1V11J' rl'lbb1X'I 
q 

' 
Utl1bb1X-.:~ tl'l'llilC91~1'~1 b~~C9l'Vl1Wn::;1'u 'llU~'llu 

b~tl'l~1'11 '1tl'1 ~'l'lltl'l~'ln~1'lbt1Ut11V11J'L1XVI\f 
1Ji'b~'flnnu V!u9-.:~1~b-li11unubVI~tJ1um-.:~~nvh11X 

" 

b~'flbmtJubYJtJUbb~tl::;~u~~C911bilumJ' 5 

bb~'l 'V'lU~1~nVIu1Ji'r.i'1U'lU~1n~~C9l~U1U1'~b~tl 
" q 

J''fl'ltl'I~1~U1Ubb~tnubnu bbtl::;Ut1ti~C9l~U1U'l1 
q 

btl~ bb~C91-.:~11X b~U~1u1u1~ b~tJiJV!u'lln'll~~1n 
"q q 

U J'::;ntJU rlUU1U1~ b~timJ ~ C9lrlU9'-.:JVI1' C9l biJm ~ 
" 

U J'::;b 'Vl ~ biJtJU~1 f iJ~ ::;'V'l1Uii l?1J' Jl1'V'l1 'Vltl- biJtJ 

U~1fb~tl~ b'lll?1 bbC91UJ'::;V!~1'1~tl'IUJ'::;b'Vl~ mn~u 
~ 

'Vl1'1-li1~1u -li1~~1'lltl'IUJ'::;'ll1'llu'0'-.:~~t1'1UJ'::; b'Vl ~ 

' ~ 

u1u1~ b~tl b~tl'l ~'fln1J'bb'V'liJ'::;u1 C9l'll'fl'l b~tl mrfbJ'rJ 

~1nn~1~~u1 m~bbu'lm-.:~mrutJ-.:~numvflJ'rJ tC9ltJ 
' ~ ' 

1-ifri1~'llUVI~C91VIU~'Irl1VIUC91~1LU~UYlLC9liJri1~'llU 
" 

VI~C91VIuutJtJn~1111Xn19'C91V!utC9lm1-.:~mb~tl i'l~ 
" " 

rlUn1J'U~UU~'I~'lJ1JiU1tl~'lbb'lC9l~tl~Lu~u~~U1 
~'lU~U~LC9liJrl1~'llUVI~C91VIU~1nn~11L1XL~~'I~~ 

" 
q ... .9 
'Vl1 0 VIJ'tl Bendiocarb 1 % Carbaryl 5 % buU 

~U6 lJtJU1mU~'V'lUVIUlltlUn1J'rl 19' C91VIU lC9ltl'l1'1tl1 
" " 

b~'fli'l~rlUn1J'U~UUN~'ll11iU1tl~'l bb'l C9l~tl~ 
q q 

i.l I I il 
0 CV ..::::9 Ciil.c::;:,, 0 ~ IV I CV I Ciil I 

~1VIJU'V'lU'Vl'VlC911bUUn1J''Vl'l 5 bbVI'IC9l'lntl1'l ~Al 

~'lltJVI~C91VIUU'fltln~11 rl'lJ'iJn1J'rl19'C91VIUlC9ltl'l1'1 
" " 

t11b~tl i'l~numru~UUJ''I~'lJ1JiU1tl~'lbb'lC9l~t1~LU 
q q 

~u~ ~t11u bbtl::;b~tlUJ'::;biiU~tln1J'C911 bi!U'I1U~'I 
~::;C9l'lnJ'lC91 bt'l ~l?11 bb~tl'l t.h tJ'mbtl::;VI1t1 b~'fl hr1 n~1'l r1'lJ'iJmJ'b~1J'::;1'-.:~t1t.h-.:~ut1tJDtl::; 2 r1f-.:~ m:i' 

rltlll<il ~ C9l b -lf1~1rlUti1U'V'l1V!U::; ~'l'lltl'l brlitJ-.:~1-if b~1J'::;1'-.:~myqtJ'rJ lC9ltln1J'l?1J''ll<il1'C9lrl1~'lltJVI~ C91VIU 
" 

bb~'l bb 'V'liJ'::;u1 C9l J''l C9l bt'l b"llunu u1u1'~ b~mtlu bbtl::;mJ'l?1J''ll<ilVI1b~'flmrfbJ'rJLUVIU ~-.:~btlu~-.:~r.i'1btlu 
" 

~ U ~ ~ b~ tl'l ~ tl n 1 J' bb 'V'l iJ'::;U 1 C9l 'lJ tl'l n 1 yqtJrJ ~1VI~UUJ'::;b'Vl~1'Vlt1 n1Jb~1J'::;1'-.:~bbtl::;rJr;JUrJ~~l?1rf 
q 

mnn~1~n 4 ~u~~-.:~n~1'l9-.:~mJ'iJ~1l?1J'n1J'n19'C91 ~ btiUbbVI~'I~'I hr1 bbtl::;Y11V1::;u1 lJrJt1t.h-.:~~J1 b~~'fl 
Vl\fbbtl::;V!~C91VI\f~1nn~1~~U1 bbtl::;b~'flbmtJUbYltiU l<il::;btiUn1J'Utl'lrlUn1JbflC9ln1yqtJ'rJbb'V'liJ'::;U1C911Ji' 

~tl'l~ C9l~'lUb'V'l ~ e:r ~tl b 'V'l ~ biJtJ 'V'lU~1U1U'l1 btlt11~ tltl1'1 ~~fiwd-.:~ 
" 
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u?il1 uuu 2 rut)'hlmlfla.J - gj\11Jl11Na.J 2548 

Rattus Mus Rattus Argentiventer Losea Bandicot 

exulans musculus norvegicus a indica 

U1'Wbba.i1mnu 

u1'Wbba.lfl1~a.J 
' "' "" ~ lJ1'W~:!-J'W~1"lltJ 

u1'W'J1b~t.~1~ 

18 

25 

15 

13 

13 

84 

66.67 

' "' 

10 

4 

4 

3 

22 

17.46 

9~b~'W1~~TVI'WVl~n1~i1'lV1:1-Jt?l rolTW'J'W 126 ~'J bt?ltJ 
'll 

~nV~u1~:~-J1n~~t?l~th'W~:I-lb:l-ltJ ~~'l~'l:l-l1~U1'Wbb~ 
'll q 

tnumu U1'Wbb~f11V1a.l bb~~U1'WV1~'W~loDtJ ir~tJ~~t?l 
~U1'W'J1 b~tJ1~ V1'W~~n1~dJ'WV1'W"lloWt?1 Rattus 

'll 'll 

1 I i/ I 

10 

0 

0 

0 

0 

10 

7.94 

2 

0 

3 

0 

0 

5 

3.97 

3 

0 

0 

0 

4 

3.13 

0 

0 

0 

0 

0.79 

exulans :1-lln~~t?l~~'l~'l:l-lldJ'W Rattus norve 
q 

gicus, Mus musculus, Argentiventer bb~~ 

Losea ~'J'W Bandicota indica 1~ir~tJ~~t?l 
q 

IP11'i1-:~Vi 2 rol1'W'd'WV1'WVJ~n1~ rol1bbunm:~-J~uV1 rol1bb'Wnl911:1-lb~~ u~~~t?l~'d'Wb~~~~~b~~bntJ 
'll 'll 

" ' "" "' 'Y'l'W'Vl 

U1'Wbba.i1numu 

U1'Wbba.in 1mJ 
q 

' "' "" ~ lJ1'W~:!-J'W~1"lltJ 

u1'W'J1b~t.~1~ 

43 

29 

21 

17 

16 

126 

17 

15 

9 

4 

46 

26 

14 

12 

13 

15 

80 

1:1.53 

1.07:1 

1:1.33 

1:3.25 

1 :15 

1:1.74 
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~~~~tl1'kihm.m t'el'l~'l~1~tl1't . .m~tm.Jm'W tf1'W 
' 

bb~TJ 1"~A~ tf1'W'IA~'W~lit.J bb~~u'elt.J~~~~tf1'W'd1 
b~t.J1~ bbl9ib~'el91 bb'Wn'IA'WbYH"l biit.J~~n 1~~1n~~~ 

~ ' 
~tl1'Wt~ b~t.J t'el'l~'l~1~tl1'W'd1 b~t.J1~ tl1'Wbb~ 

tl1'Wbb~ln'Wm'W 

tJ1'Wbb~n1"~A~ 
' 

' 
"' dl <V 

'IJ1'W'IA~'W~1"l!t.J 

tl1'W'd1 b~t.J1~ 

tJ 

43 

29 

21 

17 

16 

126 

liil~b~'W1~~1ii'IAaJ(?)'IA'WVl'I'!A~(?) 91'W'd'W41 
~ 

l9i''d iir-h~"lfu'JAaJ(?)'JA'Wt(?)m'd~ bvhnu o.33 91'W'd'W 
~ 

"~AaJ (?)'JA'W~1~~1n~~ (?)~tJ1'Wt~ b~t.J t'el-:~~-:~~1ti1'W 
~ ' 

u~tn'Wm'W tl1'Wbb~TJ 1 'lA~ tl1'W'IA~'W~lit.J bb~~U'elt.J 
~~ (?)~tJ1'W'd1 b~t.J1~ bb~~r\1 ~"l!u'!AaJ (?)'!A'W~1n~~ (?) 

' ~ ' 
~tl1'Wt~b~t.J t'el'l~'l~1tl1'Wbb~n 1"~A~ tJ1'Wbb~ln'W 

' 
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b~ ~ ~ l?l'fl b~ ~ biit.J~1n~~~~tl1'W'd1 b~t.J1~t'el'l~'l 
~ ' I I I I I 
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