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Abstract 

Blyth' s giant frog Limnonectes blythii is a large amphibian and a protected species 

inhabited in streams and creeks of some specific highland forests. In Thailand, it been 

reported to inhabit the western to southern forest areas. It was reported that the Blyth's 

giant frog has been found in natural habitat at Huai Hongkhrai Royal Development Study 

Centre, Chiang Mai Province which is one of the RSPG areas. So this area is appropriated to 

serve as study site in this project. After field collection by visual encounter survey method 

during cool dry (January), hot dry (April) and wet (August) seasons of 2017 we found 14 frogs: 

7 males, 4 females and 3 juveniles. All of the frogs had healthy external appearances. The 

male frogs were relatively bigger than the females with mean weight and SVL at 299 + 105 g 

and 141.30 + 14.83 mm, respectively. Mean weight and SVL of the females was 208 + 27 g 

and 129.60 + 10.27 mm, respectively. Hematological study revealed that mean PCV of the 

male frogs (27.07 + 7.01 %) was relatively higher than that of the females (19.50 + 10.12 %). 

Morphological characters of each blood cell type were not different among sexes or ages. 

The blood cell types of L. blythii consisted of erythrocyte, thrombocyte and 5 types of 

leukocytes: monocyte, lymphocyte, neutrophil, eosinophil and basophil. Morphological 

characters of each blood cell type are similar to that reported in other frog species without 

any abnormal characters. All data of morphological and hematological studies of L. blythii 

• in this work will be served as baseline data for further biological and health status studies as 

well as conservation of this frog species in its natural habitat. 

Keywords: Blyth's giant frog, health, blood cell, hematology, morphology 
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fl'U'VIVI b 'U'Wil>l1G'I~ b 'Vl'UJ1?1~b 'Vl'U'tJflvii16ll'W1Vl 1 vml i1~'Uel1Pl1:JeJci'U~L1ruu1~'UJ1'tJ'Urn 'll1?M acl 
,J QI 'ti 'U 'U 'U 

l>l11Jr;h1¾11:Ju1~'Utu'V'l1~Ltvi-:i vm1vil'W.nii.n1flteJL61J1:J1>1~1'Uae1m51:J-:11~ t-d'U 1 'Vll:l l-11Lf!L61Jl:l 
" 

B'U 1vii1Lsill:J f1:IJV'l6!!1 a11 bbl;l~ b11:JVl'U1lJ 1vic.11 'Wtl1~b'VIP11 'Vl1:Ji1111:J-:t1'Ufl1161111'iil'V'l'Ufl'U'VIVl'Vl1-:t~-:l\91~1'Ul>lfl 
" " 

~-:I bb~.f11 fl b 'VIU e)'ii])Vl.f11 fl 1~ LVI 1:Ji1111:J-:t1'W fl11V'l'tJ'lh~6!!1 fl ';jfl'LJX] Vl611:1.J6!!1~1 'W,'Uv1~'U~ fl1 fl'l-11 fl1)'W\9!J'W1 

Vl'll:Jfle)-:11flfel'Ub ~e)-:llJ1'iil1fll'l1~116!!~1~ '<il.L ,11:J,:t 1'Vlil fl'U'VIVI '<ilVIL 'U'Ual>l'J'lJ1fl:IJfl)e)-:t 1 'W'11'l1~116!l'Ururu11 
'U , V V 

i:M'l'Ubbl;l~fll-lfl18-:ta1>11't'.J1 V'l. Pl. 2535 Lb~~Vlb 'U'Uil>l'J'lJ16!l'WVlv1L V'l1~-W'Umv) bbl;l~'iil1fl'l)'W1V1i1vi-.5'Vl 1v)11i1 • • 
'l)'U1Vl 1 'Vlruviavi 1 'Wnaital>l1G'I~ L viml1?1~b 'Vl'W'tJ nvi'V'l'tJ 1 'Wth~b 'VIP11 'Vl!:.I ~-:ti1fl11i;1-:tb?l~lJ 1 '!Xi1fl11b 'V'l1~Li l:J-:t ., . . 

. . 
.c::,i &;f V ,::;:,f '°"' .c::!::I CV ' d O.I 

11-:tbbt:J'U'Vllil~f'1fl'l-J1Vl1'UG'l6ll.f111~bbl;l~6!!11'Vll:J1fl11?1'tJV'l'Ufi'l)eJ-:tfl'tJ'VIV1'Vl81f'1cJ . .. " 
\911l-lfi11:1.J6!!1~1 'U,'WvTifl1-:tfl11 eJV'l.?16. b ~81 '!Xt i11 '<il'V'll;l1\9l'U1~6!!1fl1bbl;l~'Wb 1f'11:1~11'Vll:J16ll8-:lfl'tJ'VIVI b ~8 

" 
fl1111-:tbLt:J'Ufl11eJ'Wf fl'l1bbl;l~ 1 offtl1~ Lt.l"ll'U1'W1~1:l~l:J11~81 tl • 

., • I ,t 
2. 1\9l~u';i~~-&fl 

cl11'l'iilG'l6ll.n11 ~ Lbfl~:ihi'VI l:l1 rn1~'tJ~'Wfi°lleJ-:J fl'tJ'VIVlvimP1' 1:.11 'W,'Wvi°llB-:t 1m-:i fl11B'Wf fl'l1-W'Ufim1:1.J 
"I 't 'U 't 'I 

.::c'J (LI~ 0~ 

mmm 'WB-:tl-11'iil1fl'V'l1~11"!lvi11, 

3.1 "llel'UL"ll\91"11el-:l 1fl"a-:tfl1"a1'.ilU 
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Lnu-ii'e1:wm~c.11 nua"1J.n11:mm~fh1V1 c.J1 rn1~'U-W'Wfi6lleJ-:lffU'Vl~ 1 'Wt'WvTIR1-:i rn1 Bw. an. 1"1 LLri 
'U • , 'U 

ff4 CV !I t 1 ,., CV d O ~ c:l q , t ,:;:f :'1 3 ..J .d 
l"l'WcJP!f1~1fl11W~'W1'Vl1c.leleJ-:I f11el'WL 'Wel-:l:WT-il1f1W1t1161l~11 el.~elc.l'1tbf1~ 'ii .b 61lc.l-:1 ~ 'Vl:W E/J-:ib u'WW'W'Vl'Vl 
'U 

a1m1t:1&1111'ilW'Ulh:::61!1mnuV1~~1:wn11:w61l1~~ae1~~"tl rn1flin~1Rf-:1i11.foLu'Wm1lh:::Li1'Wil'ilicJ'Vl1-:I 
'U • 

f)1 cl.fl 1Wbb'1 t"il1Jl1W~lfo'U el f1'16lJJl11::: b de1-:i~'W bb'1::: "llel:W6l'Vl1-:l"tl11'Vlc.l1 n11i1'U~'Wfi6lJe),:jf)lJ'Vl~v11 -ff t'W~ 
, 'U , 'U 

ih1if.lV11-:101f.lll1w a "ti .fl11 ::'ti ei-:i mrn ~ 
• 'U 

., 
- eJWVIJllJ/fl11:W~'W B1fl11"1 

• 'U 

= ., .. 
. - Jl11tb'i11fi!W'Wfi 

., ' 

q o:::i. ,di CV ' 

- 61l11'Vlc.l1f11'rn'UW'W~ 

ie1:wa"11t1fa 1P1a~11V1c.J1L V11;h\1a1m1t:1'111m 1 -&'u-:iue1nm1~11-:i"i11~"1Je1-:inu'Vl~ 1 'Wn11:w61l1~LLa~ 
'U 'U 

Lde1 Lnu11u11:we1cl1-:ivie1 L tie1-:i,1~L tlmh~ LcJ"ll'LlvleJ m1~~~1:wm1,1ae1ua"1J.n11::: 1 t11~c.J~c.J11 L -rla 1 -if • 
lh~ Lc.J"ll'Wb 'Wt111e1t1f n~m1:wV1a1nV1a1cJV11-:i-i11.n1w 1 t1tt1vTirrn1m1 e1w.an. acl1-:ir1'-:i~t1 ~aeJ~'il'W • 

., 
6ll'W1~ 'W1Vl'Llfl bb61~6)fl~ru~~ru~1'W1'Vlc.l1 

"" 
' ' 

3.2.2 'Ut1viffrit1~.niJma~{ -ifB:W6l'Wb1ial1'Vlc.l1bb'1~6)fl~ru~6llel-:!t'1'Wel1~cJcieJt.16llel-:i'U~b'JruviW'U 
'U 'U 

3.2.3 bf1'U"UB:W6lfl11b tl~c.J'Wbb tla-:ieJru'VIJllJ~-:lbb 1~i;iel:W 
'U ' 'U 

3.2.4 bf1'U\911eJcl1-:ib~fo~6llel-:ifl'UVlv'l b ~el'W1:w1~11'il'1B'LJ6) n~ru~'Vl1-:I fa~~1'Vlc.l16llel-:J b -n'a b~e)b~e)~ b 'lit! 
'U 

A1 PCV (Packed cell volume) lil1'W1'Wb61/6l~b~~b~el~bb~-:I Lb'1~ -;;J1'W1'Wb61/6l~b~~b~el~6ll11 b~B1-ff 

tl1~blJ'Wa6lJJl11~ L~ c.l11:W"IJB-:l~~fl 'Wfi11:W61l1~ 
' 

3.2.5 'W1\911eJcl1-:ib~el~:w1~'Wbbc.lflb~elbf1'Ui11L~el~:w1!,111'il'1B'U1~~'UeJBTI:W'W~~:W~'Wi5fl'U 

R11:Wbfl~t.l~ (corticosterone) 1'W'Vlel-:IU~twifl11 
d V V V -=:i. dd lJ' Q.)' .al.:,:,_ ~ CV' I 

3.2.6 Lfl'U"1JeJ:waan~ru~aru~1'WLLa~mc.11mRV1Lnc.11"1Je1-:inu"l!11V1mm1auw'Wn6lJB-:Jfl'U'Vl~ L61l'W ,1a 
\J d.3 , 'U , 

..:::). V V tf&:!4 V tf 

fl1cJ1.f11fl6lJB--:iel1cJ1~'111,:Jb61f'16la'UW'Wfi 
' 
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~h1T'il111 fl6'1tJ1:w bb'1 ~ bt1'U-UB:W'1V11.:i f11clfi1'Vi bb'1~;1 fi1Yl 1 tJttJ'ITTfl1.:i m1e1tJf n,;vi'tJum1:wW'll'eJtJ 'U , , 

b ~e),:jlJ1"iJ1ffW1~11'llvl1~ (f'1tJtlflin1.11 fl11Yl~tJ1V!1clelel.:! Lflfam ~e).:!:I.J1"il1fi'Vi1~11"llvl1~ el. ~el!:Jt1~bf)~ "il. 
'U 

b ;cl.:i 1 Viii) bb'1~tl1~1 e1cl1.:imflin1.11b Yl:wb~:w~111fl1"111;11V1cl1 

:W Vl11 'Vl cl1'1 cl 

Lfl1.:in11i1b UtJG'11tJV1~.:1"1Je1.:i Lfl1.:im11~m~el.:i "6'1°111111~ bb'1~;11'V11:J1t111~'UVltJfi°llB.:inu'VI~ 
' ' 'U 

Limnonectes blythii 1 tJ,tJ~tlnunvi'tJqm1:W'W"llel'UL ~el.:!:I.J1'11ffW1~11'llvl1~i" zj,:i 1~f'UB'4qj1\Pl LV!'Vl1 

t111tl1~:W.:!byjeltJ1~Lcl'l!'U'Vl1.:!1'1!1fl111il1f1f11:J..J'lJ1~:W.:! (Vi'W.:!~elBtJrn11P1b'1°11~ 13/2559 '1-:!'JtJ~ 26 \Plalfl:W , otl , 

bb'1~n111 -ff a'IP11 b Yle1.:i1tJ'Vl1.:!1'Vl!:l1f'11'11Pl1 flru~1'Vl!:l1f'116'1\Pl{ iVi1'1.:imruuv111V11:J1'1cl (Animal Use 

Protocol Number 1723006) 

fl11~1111ilfi1fl6'1tJ1:W~f'ltJl:J fl! fl'l.11 f111'W~tJ1V!1 cl eim Lfliam ~B.:!:w11il1 f1Yl1~11'1!~1~ B. ~el cl 
'U 

6'1~ bf1~ "il.b ~j!:J,:j 1 Viii 'W'IJ f1'U'Vl~B1Plclelcl 1 tJ,tJ~\Pl1:W611:W'1!1~ zj,:i b UtJ'U1b 'Uilllil'W11ru~iim1:we1~:W6'1it'U1ru 
'll 'll QI 't 'll 

elV'UtJJlb°ll1~iici'1u11tl1~1tJ fl11"1i111iJL~t115 visual encounter survey bvlelbn'lJ~1BV1.:!f1'lJ'Vl~ 'Vl1 
'U 'U 'U 

1tJ"l11.:!b~el'U:Wf111fl:W (ti~bba.:!VltJ11) b~B'IJb:W'l.11tltJ (ti~bba.:!iB'U) bb'1~b~BtJ~.:!Vl1fl:W (ti~~tJ) tJ 'W.f'l. 

2560 'W'lJf1'lJ'Vl~'YY.:iitJ 14 ~1 61.:!bf1~1il1f1'1f11.1tl.!~fi1cltJel f1bb'1~°1ltJ1~~1°1JB.:!f1'lJ'Vl~~~1111il'W'lJG'11tJ 1 Villi 
'IJ 'IJ V 
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.f11'Vl~ 1 in'\-fru~'Yl1-:J~ru~TW'UeNn'U'Ylvl Limnonectes blythii ~'Jb~~1clb'r"H"1~ (i1c.1) bb~~bl'H"lb~c.l 
"" " " 

( 'll11) ~1:hnlilvm 1 'W~'W~l'l'W~Pin'\-f1 nTfW\llJ'W1'iX1c.1rieN 1r1{5m ~eNmlil1n-vii~~~1'l!1111~ eJ1 bflelvl eJcJ 
" 

i:1~bfivl '<ij-:J'\111vlb~cJ-:J1'Vlll 

.f11'Vl~ 2 im~ru~'Yl1-:i~ru~1'W-ffi'lilil1bL'WmYH"1nu'Ylv1~1b~~1mwl'l~ ~b~c.11Lvic.1~ 1 A ~in'\-fru~c.111 
~ 'U "lJ 'U 

:ff'Wmlil1nu~nru'll1m~1mci1-:i (i1c.1) bb~~Lwm~c.1 ffir1~-:i1:1{1-:ib~c.11Lvic.1~~~'W1lJ~'Wc.111t1t1nmlil1n 

'U1m~1mci1-:i ('U11) 
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6.2 aruij1'1J1'VIEl1'tleJ.:Jn'U'Vl~ Limnonectes bl.,+hii 
"" v T•' 

'<il1flfl1'a'11'a1'<il bb1;l~bfi'Ul111elch:im.J'Vl\?l 1 'Ub~el'W:Ufl11fl:U b~ffl.Jb:U~1c.l'U bb1;l~b~eJ'Ua-:J'Vl1fl:U Yl. f"I. 
'U 

2560 1~n'U'Vl\?l~-:iiu 14 1111 sS-:i1;11:u111r-il1LL'WflbYlf"!'<il1fl'1fl~ru~.mc.1ue1n 1~ LL'U-:JL'U'UbYll'l~ 7 1111 LYll'ldlc.J 
'U 'U 

4 1111 bb1;l~'Jc.Jf1el'Ub'<il~qJ~'W~ Guvenile) 3 1111 rl1'Vlf'Ufl'U'~\?11111L~:u1c.1 1;11m1mLc.JflbYll'll~'<il1fl'1fl~ru~ 

secondary sexual character v1i1-:iLnm ~'U'<il1fl.fl1c.l'WelflfleJ LYll'l~iJ'IJ'U1~ 1 m-y ffir11-:i'1~1-:Jb tc.11L'Vlc.l:U 

(odontoid) 1 zj tuc.111.fft.1m'<il1fl'IJ1m11m~h-:i L~t.11~-u~L'<il'W (.m'Vlv1 2) i:l1'UbYll'1LiJcJi1'1Jt.11~L~nn11 

Lrn~iJL .ff c.11 L v1c.1:uit.1 h.ituc.111.ff um'<il1n'll1m11m"11-:i L ~m 'U'U~:U'IJ'U1~L~ n 
' 

Body Wt = tl1V1un1111 (body weight) 

SVL = m1:uc.111'<iJ1numcJ'<il:Uflfi-:i1n'U (snout-vent lenn+h) ,, ,, S' 

'<il1 fl'Uel:Ui;lffi~'l11m1 bfl'a1~~'Vl1fl1 bu~ c.l bbi;l ~i:l'J'Wb ~ cJ,:J b 'U'W:U1~ 'a,51'W'IJel-:Jtl1'Vl'U fll111 (Mean ±SD 
'U ~ 

Body Wt) bb1;l~fl11:Uc.111'<il1fl'Umc.J'<il:Uflfi-:i1nt.1 (Mean ±SD SVL) 'IJeJ-:Jfl'U'Vl~bb~mHYlf"l l~"LJeJ:Ui;l\?l-:Jbb'1~-:J 
'U '\J 'U \J 

1u~111-:ivi 2 

w1-a1.:i~ 1 oife1:u1;1i,ru,51'U1'Vlc.11'1JeJ.:Jfl'U'Vl\?l Umnonectes blythii '<il1flbb'Vlri-:iv1e1~~1:U511:U6/J1mu 
'\J ~ 'U 'U 

u~L1ru!'lu6~n~1m1-ww.iu1vf1c.1rie1-:i1r1f5mifo-:im'<il1n'Vl1~116/J~1~ eJ.\?leJcJ'1~Ln~ '<il.Lifo-:i1'Vll-i 1uL~1eJ'U 
'U 

:Ufl11fl:U b~el'Wb:U~1c.l'U bb1;l~b~el'Ua-:J'Vl1fl:U Yl.1'1. 2560 

"' wm/fo Body Wt (g) SVL (mm) 'Vi3..11tltft'IJ L~el'U 

LB001 :lJn11fl:l-l Male 255 136.44 

LB002 :l-lffllfl:l-1 Male 235 128.46 

LB003 :lJfl"jlfl:l-1 Male 225 130.98 

LB004 :l-Jfl"jlfl:l-1 Male 160 123.71 

LB005 lJfl"jlfl:l-1 Male 400 158.66 

LB006 lJfl"jlfl:l-1 Female 230 138.06 

LB007 b:l-1'\'.Jlt:J'W Male 420 152.77 

LB008 b:l-1'\'.Jlcl'\J Female 225 129.37 

LB009 • b:l-1'\'.Jlcl'\J Female 170 115.21 

LB010 L:l-1'\'.Jlcl\J Juvenile 95 94.97 

LB011 ~.:)Vllfl:l-1 Male 400 158.08 

LB012 ~.:)Vllfl:l-1 Female 205 135.76 

LB013 ~.:)Vllfl:l-1 Juvenile 40 77.97 

LB014 ~.:)Vllfl:lJ Juvenile 50 85.95 
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d I d a .J ~ cv cv tJ d V 
t,11';i1.:i'VI 2 fl1bu'1 l:.lbb'1~'11'WL 'Uc.l..:Jb 'U'U:!J1vJ'.i;j1'lJ"lleJ..:J'U1'V!'UfWrJ bb'1~fl11:Wc.111'11fl '11c.llil:!JfltN'ifl'U"llel..:J 

~ u u 

fl'U'VI~ Limnonectes bl •n-hii '11flbb 'V!l;l..:J~e:iciv11:w611:w'1l1~1 'UU~b1rul"l'Uflfli n~1n11i~'U11X1c.1eieN 1r1-! 'U )' L \I '\J 

eJ'Ub ~eN:W1'11flV'l';i~'.i1'1l~1~ el. vlelc.1'1~bflvl lil.b:Sc.1..:i 1'Vll.i 1 'Ub~lel'U:!Jfl11fl:!J b~el'Ub:!J~1c.l'U bb6l~b~eJ'Ua..:J'Vl1fl:!J 

V'l.l"l. 2560 

L'WA Mean±SD Body Wt (g) Mean±SD SVL (mm) 

Male (n=7) 299 ± 105 141.30 ± 14.83 

Female (n=4) 208 ±27 129.60 ± 10.27 

Juvenile (n=3) 62±29 86.30 ± 8.51 

1i11n-ue1:w'1V11..:ia tJHn'Uvtl~lil1nm1bnu~1e:ici1..:inuv1v1 2 n~m6li1 'V1111X·m1u 1 m de:i..:iv1"U5..:i 
'U d.S \I .. , 'U 

tl1V1umb6l~"ll'U1~~11~mu~cJ"lleNfl'U'VI~ 1 'Wt'U~v11:w511:w'1l1~ •1rn..:il"l'Uvf!in~1m1i~"U11X1 c.1rie1..:i 1r1{e1'U u u 

b tie1..:i:w11i11n-w1~11'1l~1~ e:i. vie:ic.1a~Lni;i '1.b ~c.1..:i 1Vlli nu'Vli;i b vil"!t!:utl1'V!'un~1bb'1~r111:wc.1111il1ntlmc.1lil:wn 
u u u 

G..:J'.if1'W 1~mu~c.l:!J1flfl11b V'lf'llbiic.1 bb~~..:iilcr..:iv1e:i..:iiim1bfl'U"UeJ:Wm ~:!Jb~:!Jb ~el 1 m~lil1'U1'U:!J1fl;ff'Ubb'1:~ 1~ u u 

6.3 fa~t,11'Vltl1'tlel..:Jfl'U~vi Limnonectes blythii 

li!1 n m1 bnul1m.h..:i b~eii;i"ll m nu'Vli;im Pin~1V11..:i 161 ~v11V1c.111 "U1Xei..:itl n1J~ m1 -wui1 nuV1i;i~..:i u ~ u 

b'Y'll"l~ bYil"lbiic.1 bb'1~ juvenile ii~n~ru~a'rui1'U1'Vlc.11"llmb"116lab~i;Jb~eJi;J'1l'Ui;J~1..:i1 hlbbvlfl~1..:in'U lvic.1 

611:!J1'.it;Jlil1bb 'Uflb"11'1a dJi;ib~eivieiei m tl'U b 61161a dJi;ib~eii;i bbvl..:J ( erythrocyte) 'Vl'.ieJ3-J 1u 1"111,1 (thrombocyte) 

bb'1g;:b"ll'1ab:i'Ji;ib~e:Ji;J"ll11 5 '1l'Uvl 1~bbfl 13-J 1'lJ 1"111,1 (monocyte) il3-! 1-w161l\,l (lymphocyte) il11V11Yl61 

(neutrophil) Bi:eiaL"UYl61 (eosinophil) bb'1g;:bu1"11Yl'1 (basophil) ~n~ru~~'Ui1'U~..:Jbb6'1i;J..:J1'U.fl1V'l~ 3 

bb'1g;:iJfi1bu~cJ PCV ~..:Jbb'1i;J..:J1 'Uvl1'.i1..:J~ 3 

I I I I 

t,11':i1..:!'Vi 3 fl1bu~c.l PCV bb6lg;:?f1'Ub'UcJ..:Jb'U'U:!J1vl'.iJj1'U"lleJ..:Jfl'LJ~i;J Limnonectes bl:ythii '11flbb'Vl~..:ivieitj 

vl13-!5113-!'1l1~1 'Wu~b 1rul"!"UvPi n~1m1i~'U11X1c.1 riei..:i 1r1{5m ~mm1i11n-w1g;:11'11~1~ e:i. i;ie1c.1a~ bni;i Iii. 
u 

L'WA Mean PCV (%) SD 

Male (n=7) 27.07 7.01 

Female (n=4) 19.50 10.12 

Juvenile (n=3) 19.83 3.40 



fl1'V'l~ 3 ~fl'l'}W~V11-:iiru]1'U'll€l-:Jb61l'1~b~Vib~€JVl'U'UVl~1-:J1 'lJ€l-:JflU~Vi Limnonectes blythii (A) 

Erythrocyte bb'1~ lymphocyte (B) Monocyte (C) Neutrophil (D) Basophil (E) Eosinophil (F) 

Thrombocyte 

Giemsa stain; bar = 10 µm 

8 
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L61la~\~viL~8vlLLvM (erythrocyte) "ll8-lfl'U'Vlvl i1-;iu~1-l'Vl';J-I~ i1ii1Lfl~V'1".i'U~1-1~~1:IJ".i'U~1-l"ll8-I 
'IJ 'IJ 'IJ 'IJ 

L61laa i1\9l1bLVl'W-18~flr;11-IL61laa fJ8:1J~v1~hh.:iL-U:IJ 161lL'Vl'Wr;l1'1;:IJ~vlaL'Vl1'iil1-I i1u~:IJ1U!:IJ1fl fifl".i-1'1~1-1 
'IJ 

fl~1V vesicle 1'1Btj.fl1V1'U161l1'Vl'WG11'1;:IJ (.fl1Ylv1 3A) 

'ii11flfl1",j'<ijvJ~1LL 'Ufl Lv!V81fl!Vt1 UJ~1'U1'VIV1"ll8-18-lf>1'U".i~fl8UL 61:ma ti1Lfl~V'1 1661 Vl'Wr;l1'1;:IJ bLa~ 
"" 

cytoplasmic granule Yl'U11L61laaL~vlL~8vl"lJ11"lJ8-lflU'~vlv1VlU1'Ufl11?,im11f1f.:idi1 5 "ll'Llvl 1v1LLri ~:IJL'W 

166~ (Lymphocyte) fo1'Ll161l~ (Monocyte) i111V11vla (Neutrophil) ffi8~L'Uvll;l (Eosinophil) Lbl;l~LU 

LG/Jvll;l (Basophil) L61lmlLL~a~"lliiv1i11;\'n"t1ru~a'ruj11'U~1L Yl1~vl\)~81 ud 

L61laaL~vlL~8vl"lJ11~:1JL'V'l161l~ (Lymphocyte) LU'UL61ll;lab~v!La8vl"lJ111'Ufl~:IJ agranulocyte 1lii1 

LL!l".i'UG1.fl1V 1 'U 166 L 'Vl'Wm!.'1;:IJ L61lmm1'U~1\)fli;l:IJ "lJ'U1vlL~fl i1ihLfliiV'1fll;l:IJ Lfl".i:IJ1~'U'l,'l'U1 bL 'U'UfJ8:IJ~vli'1 
'IJ 'IJ 

li'J\)L 'LJ:IJ 1 V1ajLn8UL~:IJL61ll;la ti1Lfl~V'18~ l 'U\9l1bLVl'W\)flr;l1\)L 61ll;la m 6ll 1 Vl'Wm!.'161i:IJU8V:IJ1fl fJ8:IJ~vl~li1\) 

am11L1'U'iiJ1\) (.fl1Ylv1 3A) 

L61laaL~vlLa8vl"lJ11 L:IJL'l.116/J~ (Monocyte) LU'ULG/Jl;laL~vlLa8vl"ll111'l.!fl~:IJ agranulocyte 1lii1 

bLfl".i'l.!i;l.fl1V 1-u 161l L 'Vl'Wl;l1'161i:IJ b61ll;lalJ".i'U~1\)fll;l:IJ "lJ'U1vl 1 vmi lJti1Lfl~V'1".i'U~1\)~ Vl~mtlt'r1 Vl~881'ii!Yl'U 
'U 'U QI 'U 'V 

L61laaL~vlb~8vl"lJ11ti1b'Vl".ivla (Neutrophil) LU'UL61ll;laL~vlLa8vl"lJ111'Ufl~:IJ granulocyte bL~ 

i;1\) Lfl~ L ;:;'ULL!l".i'l.!l;l 1\9llliivib 'iil'U 1 'U1~vi'uviv1v11 V fl618\)'iiJi;l'Vl".i".il"1ULL U'U 1-if LL(.'1\) L G/Jl;laihtl~1\)fl61:IJ iJl;\' fl'l1UJ~ 
'\.I 'U , 'U 

LG/Jr;'lab~vlba8vi"lJ11b'ULG/Jvll;l (Basophil) b'll'UbG/Jr;'lab~vlba8vl"lJ111'Ufl~:IJ granulocyte vi 
1;1\) bfl~ L ;:;'Ubbfl".i'Ul;l 1v1-a'v1b 'iil'U 1~vi'uvlv1v11 Vfl618\)'ii!r;l'Vl".i".il"11.Jbb 'U'U 1-Ubb£'1\)'ii)~ L 'M'ULbfl1'l.!r;'l"lJ'U1vl 1 vmi ';i'U~1\) 

'U 'U , 'U QJ 'U 

bbfl".i'UG1'LJ\) (.fl1Vlv1 3D) 
'IJ 

b61lG1ab~vlba8vJ"lJ11ffi8~L'l.lvla (Eosinophil) L'll'UL61Jaab~vlba8vl"lJ111'Ufl~11 granulocyte v1 

'11:IJ1".ifli;1\) bfl~ b 'M'ULL!l1'UG11v1iv1L 'iil'U 1 'U1~v1Uvlv1v11 Vfl618\)'iiJi;l'Vl".i".il"ltibb 'U'U 1 "libb£'1\)'iiJ~ b 'M'ULbfl".i'Ur;l".i'U~1\)fll;l:IJ 
'U 'U , 'U 'U 

' ' 
v11'UVl'Ll\)"lJ8~bG/Jl;la (.fl1Vl'Vl 3E) 

'UeJfl'ii11 rn61laadJv1LiieJv1bbvl\) bbl;l~b 61laa b~vlbii8vl"lJ11"lJtivl~1\) 1 bb611 1 'Ufl'U~vlcJ\)'W'lJ'Vl".i8:IJ LU 166~ 
(Th rombocyte) b 'll'Ub G/Jaai11tl~1\)~fl611Vfl1~'11V i1i11 bfl~V'1".i'U~1\)~ bfl".i:IJ1~'l.!Vl'l.!1 bb 'Ll'UfJe):IJ~vJali1\) 

'IJ 'IJ 

b'LJ:IJ mJnm\)bG/Jaa 161JL 'Vl'Wl;l1'16/l:1JfJ8:IJ~vl~ii1\)'iiJ1\)i;1\)bflm"M'Uiv1vlv11bbl;l~'Vl1m61la~ (.fl1Ylv1 3F) 
'IJ 
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., 
an-t:tru:::'VJ1-:JifoJji1'U1'Vlcl16llel-:Jb61lr;'!Glbll\1)b~elvlbb~r;l:::"1Jil\1)6lJeNfl'U~\1) L. blythii iian't:tru:::-W'Uji1'U 

R~1cJRa-:inuvlLRc.JiJ'.i1cJ-:!1'U1it'Ufl'U"IJ'U\1)~'lJ1 (Claver and Quaglia, 2009; Meesawat et al., 2016) 

1\1)c.J 1:ul'l'Ua fl'Mru:::lruji1'UL6/lr;ll;lbl)\1)b~lel\1)-vl~\1)Ufl~ bbr;l::: 1:U'V'l'Ub6/lr;'!GlbiJ\1)b~e)\1)"1J11"1J'U\1) heterophil 6il-:ib 'U'U 

acidoph il -vlihLm'Ur;l ~ bb\1)-:J'.itl ~1-:i m:::~1 cJ 1 'W fll;'l:W'th:::6111 mfl'lJ'VJ\1)~Pi fl'M1 
'U 'U It 'll 

P1t11:JPin'M1fl1'.i'Wni'U1vf1c.Jrle1-:i 1R{B'm ilv-:i:wTil1fll'l'.i:::'n"1J1?11~ v.\1)vc.J~:::d~111 1u .L ~fo-:i 1 vi:u L 'U'U'Vl~-:i 
'U 

1 'W~'Umfl'.i-:1 fl1 '.iel'U -rn,;'W'U fifl '.i'.i:W'W"IJeJ'U b ~e)-:J:l-J1'11fll'l'.i:::'.i1"1J~1~i m~-r 'U fl1'.i~'U'Vllil'Uii~ .f) 1Yl'.i:::'U'U 
' ' 'U 

'Ub1Pl-vle1111:w~:W'U'.iill b'U'U-vlv~el1i'lc.J6llel-:Ji.11>11a1Rru'Vlr;l1c.J"IJ'U\1) '.i1:W~-:Jfl'U'VJ\1) Limnonectes blythii 61J-:i 
, 'U '\J QI 'll 

b'U'U"11>11thA:Wfl'.iel-:J 1 'Ui''-l'.i:::'.i1"1J'Ururu~6'1-:11'Ubbr;l:::A:Wfl'.iel-:!"11>11th YI.Pl. 2535 '11flfl1'.i6'l1'.i1Wl1fl~'U1:W 
II Ill V' 1 

~1c.J15 visual encounter survey 1'Wt)~bbi1'Vl'U11 (b~el'U:Wfl'.i1R:W) t)~bb~-:i{v'U (b~el'Ub:W'M1c.J'U) bbr;'t:::t)~ 

tJ'U (b~el'Ui1-:J'Vl1R:W) U YI.Pl. 2560 Yl'Ufl'U'Vl\11bl'lfll~ 7 \Pl1 bl'lf!lbiJcJ 4 \Pl1 bbr;l:::fl'U'Vlt,1f1el'U1clblil~ru'W'Ufi 
'U 'U \I V 11 

Quvenile) 3 \Pl1 '.i1:W~-:J'Vl:Wt,1 14 \Pl1 ~-!l'V!:Wt,1iian't:tru:::.fl1c.J'Ue)fl~~:W\j'.iill hlYl'Ubbe-Jr;l'\ll~e)fl1'.i~\1)b~e)vi 

~1'\ll'!J-:11\1) 11\1)m 'V'lfll~ii6ll'U1\1) 1 'Vlajfl'J1b 'V'lfllbiic.J 1\1)c.Jiifl1Lu~m11'Vl'!Jfl\Pl1bbr;l::: SVL b 'Vl111'U 299 + 105 

n½':w bbr;l::: 141.30 + 14.83 ij~~b:Wl>l'.i 1>11:W~1~'U 1'U6llru:::~bYlfllbiic.Jiifl1bu~m11'Vl'!Jfl\Pl1bbr;l~ SVL b'Vl111'U 

208 + 27 n-!:w bbr;l::: 129.60 + 10.27 iJ~~b:Wl>l'.i 1>11:W~1~'U 

'11flfl1'.iPifl'M1'1'11-:I fa~!>l1'Vlc.J1 fl'U'Vlvlb 'V'lfll~ilfl1 bu~clb6/lr;'!Gl biJl91 b~el\1)eJ(,)bb 'U'U'Vl~elfl1 PCV b 'Vl111'U 
'U 'U 

27.07 + 7.01 % 6'1-:Jfl11bYIPlbiicJ zj,:iiJfJ1b'Vl1fl'U 19.50 + 10.12 % fl'lJ'VJ\1)~-!lbYIPI~ b'V'lf!lbiJcJ bbr;l::: 
'U 'U 'U 

juvenile iia fl'Mru:::lruji1'U1'Vlcl16lle)-!l b 6/lr;ll;l biJ\1)b~e)\1)"1J'U\1)~1-!l 1 1~bbl>lfl~1-!lf1'U 1\1)c.J~1:l-J1'.i{J'<il1bb 'Uflb 6/lr;ll;l 

biJ\1)b~elt,1elelflb'U'U b6/lr;'!GlbiJt,1L~elt,1bb\11-!l (erythrocyte) 'Vl'.iel:W1'U161l\91 (thrombocyte) bbr;l:::b6/1r;'!Glblll91b~el\1) 

6ll11 5 '1JUt,11~Lbn 1:wl'LI1611\91 (monocyte) ~:u1Yl161!\91 (lymphocyte) il11'1'11vlr;l (neutrophil) Ble1i1fo 

vi~ (eosinophil) bbr;l:::b'U161lvlr;l (basophil) 1\1)c.J1~'V'l'Uan't:tru:::lruji1'Ub6/lr;ll;lblJ\1)b~e)\1)~~\1)Ufl~ 

6ije):l-Jr;j'VJ 1-:ir.1 UJ,i1'U1 'VI cJ1 bbr;l::: 1"~1>11'1'1 cl16llel-!l fl'lJ'VJ\1)vft~1u1 n fl1'.i Pin'M1Rf-:it1 Ii}::: b 'U'U'D e):l-Jr;j ~'U,i1'U 
'U cl.$ 'll 'll d.9 

via1R rub 'U fl1'.iPI fl'M11~cl b~cl1 f1'U6tl11'VI cl1 bbr;l:::6'16llfl11:::6l.Je),:j fl'U"IJ'U\1)ffi 'U6'.i'.i:W"IJ1~ b ~e)fl1'.i11-!lbbe-J'U 
., ' 
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