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Project Title Innovation and Development of Glucose Polymer"Calvitrin"- Based Solution 

as a Standard Peritoneal Dialysis Solution 

Name of the Investigators Assi5t. Prof. Talerngsak Kanjanabuch, M.D, MSc. 

Year .................................... 2008 ................................................................. . 

Abstracts 

Background. The optimal formula of calvitrin based peritoneal dialysis was 

composing of calvitrin 6.25 g LL~:: electrolytes such as sodium chloride 540 g, sodium 

lactate 448 mg, calcium chloride 25.7mg and magnesium chloride 5.08 mg 

Methods. In vitro studies; the cytotoxicity was investigated. Human peritoneal 

mesothelial cells (HPMC) were isolated and characterized as described in tetail elsewhere 

(29). Cells were depleated serum and treated with 15% Cal-PD, 7.5% lcodextrin, 1.5% 

Dextose and media controls for 36 hrs. Cells morphology changes were examined under 

microscopy. The results found that few changing of cells treating with 15% calvitrin PD 

(<10%), 7.5% lcodextrin (>20%), 1.5% Dextose (>40%), positive control (>70%) and no 

changed in negative medium control. Cell injury examination by LOH testing, the cells 

treated with 10% Calvitrin released LOH not different from that in lcodextrin. Cell death 

evaluation by Pl staining, there was fewer cell death when compared to glucose. 

Results. In vivo studies; acute 14-day toxicity test was studied in mice by 

intravenously 

injected with 15% calvitrin (dose 5 ml/Kg) and in Sprague Dawley rats by intraperitoneally 

injected with 15% calvitrin (dose 10 ml/Kg) compared with control group injected with NSS. 

Clinical signs, body weight, mortality and necropsy finding were evaluated. There were no 

abnormality symptoms; no mortality and not significant body weight different were noted. No 

abnormalities were detected at necropsy, and pathology grading was not significantly found. 

Conclusion. In conclusion, there were no deaths during 2 weeks duration of acute 

toxicity testing from both intravenous dose 5 ml. Kg-
1 

and intraperitoneal dose 10 ml. Kg-
1 

of 

15%Calvitrin with electrolytes solution compared with normal saline solution. No significant 

differences of body and organs weight between among control and test group. No 

significant abnormality finding from pathology and necropsy examination. 
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'lJ q 

~l:lm1~nB1mn11'tf11tl bbl:l:'.nT:itl1:;b:iJU Gross morphology (9-13 July 2009) 
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q 

b'U1t.1Ub fit.1rni1wuni1"1Je.J-:l'V\'U, mice b 'l"lf'!ftbb~~b 'l"lf'lbiJtJ 
'U 'U 

b'U1t.1Ub fi t.lU'11bU~ t.1"1Je.J-:J,i1wuni1"lle.J-:J'V\'U, mice b 'l"lf'!ftbb~~b 'l"lf'lbilt.13. 7 
'U 'U 

'11ii'1mtna1t.11~"1Je.J-:J'VIU Mice b'l"lf'lbilt.1 (1tli1t.1) bb~~b'l"lf'!ft (1tl"ll11) 1~'V111-:J'VIU 
'U 'U 'U 'U 'U 

2 mi:w'Vli-:1111n5.~~11 15% Calvitrin t:-l1uY11-:1 IV 
q 

btl1t.1rnfit.1uii'1w!tni1"lle.J-:l'VIU mice b'l"lf'!ftbb~~b'V'lf'lbilt.1 J__, 2 nci:w 1u1~t.1~n~1 14 iu 
'U 'U q 
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'U 'U q 
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3.10 011-w1V1un~1'm~6Jl'fNVl'W mice b~P31~ ('.i'tluw) bb~~b~P3lbi!t.1 ('.i'tlih'1) '.i'~Vl~1'1Vl'W 2 rnh1 13 
4J 4J 4J 4J 4J q 

Q/ ,=l I 

V1~'1~1n~~~1'.i'~1'W~1'1 IP 
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3.12 bb~~-:!Jl1'1"lm1ira:wa1m~ ('if1h <iu 1~ bb~~ar1:u) "lle.J-:l'VIU mice 1u 2 nci:w 17 
'U q 

~1t.11TI PAS bb~~ H&E 

3.12 bb~~-:in1~m1ira:wa1t.11~ ('if1111 <iu 1~ bb~~ar1:u) "lle.J-:!'V\'U, mice 1u 2 nci:w 18 
'U q 

V .A.c=f I 
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'U q 

V A.c:I I 
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'U q 

3.14 btl1t.1rnfit.1U'11bU~t.1ii'1mXni1"lle.J-:l'VIU rat 1u1~V111-:i 2 nci:w~nM1 21 
'U q 

3.15 '11ii'1V1una1t.11~w1aii'1witn~:wa-:1"lle.J-:l'VIU Rat 1u1~V111-:i 2 nci:w~nM1 21 
'U q 

3.16 011b~~t.1 grading m1:w~~tln~6Jl~'1~rfm~VI'\} rats i~ IV 23 
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Lactate dehydrogenase 

Properdium Iodine 

Intravenous 

lntraperitoneal 

Periodic Acid Schiff 

Hematoxylin and Eosin 

Continuous ambulatory peritoneal dialysis 

End stage renal disease 

Glucose degradation products 

High performance liquid chromatography 

Normal saline solution 

Human peritoneal mesothelial cells 

Fetal calf serum 

Hank balance salt solution 

National Laboratory Animal Centre - Mahidol University 

No abnormalities detected 
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LffUEl~ EJn11n11l1-11~'Yl1'1°11El'1'Yl El-1 El cl1-im11 (Continuous ambulatory peritoneal dialysis: 

CAPO) 

El LJ1'1 L 1n ~1 aJ Lrl El'Yl1 m1f 1-1 ,~ 'Yl1'1°15 El-1 'Yl El-1 Lth:; [J:; b 1 ~1'V\ ii-i~lJ11 b fi 011 i:-l 'U'1°15El'1 'Yl El'1"1J 0'1 
q 

~J1m~1Ul'Vlnl1iJ:;b~elaJ~m1rin1~1um1i11J1 (UF failure) ~_, n~11~El1EltJ~:; 50 "1JEl'1~J1tJ~ri1 
~ ., ~ 

CAPO 3J1'\.l,1Un11 6 il ,J:;Ln~m1t-1"1JEl'1J1'1'1ULnu (volume overload) bb~:; UF failure dlEl11 
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~ 

3.86% ~1mhi11) ~1111b6D'~lbd Elllt:-iU-i°l1El'1'Yl El'1~L~ri1n11L ~1:;Lf tJ-1'<iJ:;'V\ tJ~m1bLtl-1 i1 bb~:;m tJ 
q q 

n1 tJl u 1:; tJ:;b 1~15uiuV1i-i'<il1n~b6D'~ liaJ ~ ~n11'11 mv-l em L~i-in~111~ m.fim mb6D'~l~'VI tJ~m1 
q 

LLtl-ii1 bb~:~1 tJ imZuf1~ tJ~j'1fllJj:; [J:;b 1~1~b6D'~ l iaJ ~ ffnuJ 1 tJ1bb~:;f1113J b 'lJaJ'lJU"lJ EJ-1'11 m~ 

n ~ 1fl ff~l °ll'L Un11'Yl~ ffEllJ '\.!,El n'<il1 n d'J 1 m ~n ~ 1fl ff~ ~'1 tl'-in el 1 ~\ n ~ i:-l ~ b ~[J 3J1n 3-11 tJ <ii Eli1-in1 tJ 
~ ~ ~ 

~J1tJ L~Lbn n11:;l0<iiEJ0U6D'~u n11:;01u~-1~-1 n11:;L"1J3JUff-i1un1:;LLffL~El~ hmf1hbrn:;V1~El~ 
~ ~ q ~ 

L~el~Luuiu i-iium11i'J1~1~L~'16JJElU (polyglucose 'V\1El glucose polymer) bUU'1'1Uth:;n011 

'VI in"ll EJ-1'11 mv-l Ein L~ LL 'YlUm11 i'J1 m~n~ 1fl ~~-iil,1,J:;Luu 'Yl1'1 El 0n~L 'VI m:~aJ 
~ 

'11 ~1~ b ~'16lJEl'\.l,bU'\.l, '11 m ~n ~ fo ff'VI L-11 tJ 13J b~n~ b 1t1-ii1<ii e)fl'\.l, ~ bblJlJ ff1 tJ~j-1 bb~:;bbll 11fi-in1u 
~ q 

1 U0~11 &1'1U ~~ m 'V\3-11:; ~'1 L3J Ln~~:;n ElU rnii tJj :Ufl113Jff13J1j{l 1 um1~:;~1 tl'il1ff'1 ~'1:Ufl113Jl~ 
~ 

bUUElLJ1'13J1n TlEl 1ri'Ln~bb1'1iWllEl'1ff1j~:;~1tJ (osmotic pressure) 1nfL~tl'1flllfl113JiUJl1tllU 

n1:;brnb~ El~"ll EJ-111-1 n1 tJ (brl El i:-i ffaJ11 aJnu m ~ mdbb~:;n1~ bLL-1 fl~ n) u0n'<il1 m1:;:01hd~'Ylii1n fL~ t1-i 

flll J1 tJ1 yj Eln 1~ 'Yl1 '1°11El '1 'Yl El-1 ~l "JJLL ~ 1'V\ ~1 tJ l U 'Yl El-1 ~ ~1 ~ ~ i el '1'Ui 1 b '1J1'<il1 n <i11'1 U1:b 'Yl ~ bbf 1 LJ-1 

u~ El~.fl[J <ii El ~J1 tJ<i) Elb6D'~lu i:-l'U'1"15El'1'Yl El-1 <ii El ~'1 bb1~l El 3J 0nrf-1 LJ'1L3Jn El 1 ri'b n~ i:-l ~ b~tJ <ii 011-im tJ 
~ q 

i-ib °11'\.l, ~Ln~.ff un11'11 mv-lEln ,~~l"JJflUEl LJ1'1bb ~i'Vl~1tJlUU1~b 'Ylf'f b ttEJ-1'<iJ1nJ1 tl1 YlEln ,~~i.Jj~~~i' .... 

.ff u d':On ~ Lfl ffb ~ ElUU ¼El tlaJ1n bbL-ld' ~ rl ~ll~l °ll'L un11i:-i ~ ~rr-i'VI 3J ~ f 1'\.l,b UUff11~Li'<il1nTI113J°ll'1 ~ 
~ q 

~ iu 0'\.l,b uum1~~ fl113J L~tJ-i Cii Eim1L ~0 3J ffaJ11nn1wn 0-1 b d Elll i:-iu-i-rl El'1'Yl El-1 m1b fi ~n11:;l El <ii El 
q 

au6D'~u m1Ln~n11:;e11u~-1~-1 n11:;L"1J3JUff'1l un1~LLm~0~ hmK1 l'<ilLL~:;'Vl~El~L~El~ buuiu 
~ q ~ 

u~~i1 tJ b 'Vl~~1~ri~utr-1V1aJ~~i\13-11 l °ll'L u"1Ju1um1i:-i~ ~ff1m1ri i:-i~ ~.ff u L~LEl-1 l ui.l1:b 'Yl~~_, bUU 
q q 



2 

nT;rnf1-l:1J~~1 L ~:IJ1 imHhtfl1Yn-lnTnm~m -rl1 r.Jtb::~ LJ<il L1u<i111~1-l"lf1 ~1 um1il.1 L i1 r--i~<ilnrn6!'1 
'IJ 

J1 r.J1~ e:in L<il :1J1<i11~1u LL~:: EJ1'<ilU1 L1u<i111~1-,1.h::L 'Ylf'I L i1 ~1.h:: L 'Ylf'!Li5 n'Yl1-,~rt-, '<il1n ~ii~"ll EJ-l 
"' 'IJ 

~:1J1~:1J 11~ L<il LL ~-,1.h::L 'Ylfll. 'Yl r.J ~111'<il Lri 0il~1 ~<il'l"l'IJ11u..,'<il'<il1Ju:d ~J1 r.Jl.<;111 r.J Lf 0f-,~i.im1t'l1u<i1 
q q 'IJ 

'Yl<ilbb'YlUL<iln11 30,000 11r.J m<;111'<iJ:::d~J1mhu1uL~:1J:1J1niJudju 100,000 11mri0:dm1 
'IJ 

1'i-'AA J".d 10.,,d 
u1::mfl "15~'Yl1J~jEJ'LJ~~:IJ'Yln'l"lU'Yl"1JEJ-lUj::b'YlflJl1f.J '\,1,1'\,l,'Yl 1 <il~1~:IJ 'l"l .fl . 2551 bb~::u1::mrn 

q q q 

n11ill 11'<iJ:::d,hu 1uJ1 f.J1~ Eln l.<il'Yl1'1'1JEJ-l'Yl EJ-ln11 150 Lf1un-,~i El'11 "lf1 Ubb~ ~::il ?l<ii Lum1u 
q 

-l'IJU1:::IJ1 rn ~f~i El'1~1 mumhu 1'1,1, ,.,f-, iun11~ riuLf1U'IJ1'Yl ~-ln11f ei r.J~:: 90 "1J ei-,J1 f.J1~ ein l.<il .... 

'Yl1-l'liei-,ri ei-,~1 ,fa '!"li~ ~1 r.J1 uu;'<ilumh L i1'<il1 n~1-,u1::L 'Ylfl uein'<il1ntl'tl'-, L uum1L ~:1J11 r.Ji.i11 r.J 
q 

if11 iLLriu1::"1f1n1"1511 I. 'Yl fJ fJ n :IJ1 (ilj~1Ui51<il~11:IJ b UUEJ LJ"lJ El-l~je)'LJ~f1 b ~:IJ fam ~1 Un11b i1ii-, 
"' 'IJ 

n11~n~1 <il ~ El<il';JUb ~mf n f.JJl1'1"l"1J El'1U1::b 'Ylfll. 'Yl f.J1:: r.J:: f.J111 Un11~-l'l"l1<i1Ubel-l i1 r.J'Ylf'l"l f.J1n1"1J El-l 

<ilUbel-l bb~::LJ-l'lJ1r.Jn1::iu1iLn<iln111b~:IJ ?l<iiflU ~<u.JU1"1J'LJ1Un11r--l~<ilf.J1bb~::b~:Wflill6!'1 
q 

Jl1 fJ 1 uu1:: b 'Yl fib~ El 1 "lfL U 1-ln11bb 'l"l'Yl ti b ~:IJ~11 :IJb ~miu 1 uin f.JJl1'1"l"1J El'1U1::b 'Ylfll. 'Yl r.J1 '\,l,b 1'n ~1n ~ 
1::iu fon bb~::ri1 f.J~~<il LJ-lbUUn11~f1-, 1eim~1 Un11b°lJ1n-ln11fn~1"1J El-l~J1 f.JI. 'Yl fJ 'U1:IJ1~'1 

q 'IJ 

AA ,d,:::1~ ~ J-' 
~ illJl1'1"l"l51 <il'Yl<il f.J-l f.J-l"lJU 

q 

1@ll1tl1"~i.'lh'l~'71 Eh'l t~1"\'l n11"~,Jtl 
q 

G>. ?l<i1f1U~1ur--1~:1J"1J 0-,J1 mLf1-ll.<il'Yl1-l'lJEl-l'Yl El-l~:dJ1mm ~'161JEJU-bb~~1~U (Glucose 

Polymer Cavitrin-Based) bUU~1uu1::n El'l.Jb ~ El 1 "151 um1Lf1-ll.<il'Yl1'1'1Jel-l'Ylel-l 

kl. b~El~n~1~11mi1nui.i'Yl1-li1wih1'Ylr.J1 (Biocompatibility), ~11muu'!Al~ (toxicity), 
..., 1 ,: A" ~ a..,, ft 

u~:: r--i~ bb '\lljn6JJ'El'j,l, lWD'~m 'l"l1 :: bsi f.J'1 bbsl :: b '\,l,~<il1'Yl<ilsl El-l 

'17. b ~ El~n~1u1::;'YlTIJl1'1"l 1 um1Lf1'11.<il'Yl1-l'lJEl-l'YlEl-l 1 Un11fl1,l<il"1J El-lb~r.Ji1 r.JJ1<il1~ 

b ~'16lf EJUbb~ ~1 ~Ub 'n f.J'l.Jf)'LJJ 1 fJ1 :IJ1 <il1~1U 1 Ui<il1'Yl<il ~ El-l 
"' 

c.:. b ~ El'Yl<il ~El'LJ~11:IJ~-l'YlU (Stability) "1J ei-,J1 r.J1~:dJ1<i11~ b ~'16lfeJUbb~sl1~UbUU 

~1uu1::neJ'LJ 1<iir.J1°11L'YlffU,~ HPLC 1Lm1::lf~1u1:1J1rn glucose degradation 

products 



(Glucose Polymer Cavitrin-Based) 

.al 
'JJ'Yl'Yl 2 

3 

b~1LJ3Jll1tni1'11~'Yl1'1°1lEh'l°r1Eh'I (Peritoneal dialysis) hwm1n1V\u~mh:ifb6U'U, Calvitrin 

L'LIU 3%, 6%, 6.5%, 7%, 7.5%, 8% Lbcl~m~~11 Electrolytes sodium ~El chloride 540 g, 

sodium lactate 448 mg, calcium chloride 25.7mg Lbcl~ magnesium chloride 5.08 mg ~1un11 

I J' d "' 
tl'l.J"ll1b'.ntl'tl 121 degree b1cl1 20 'U,TYl 

~ ~ A r A g., A A . ttd OJ • 

2.2 n,,-~ n1i1 ~'l13J LlJ'Mi'W'li-'-1 eh1'Mi1 e11a L'lh1'1Hl'M>U~ a'l (fl")''Mi<fl el L'liaa UJ el'JJ N'Mi'12Sel'1 
4 

'Ylel'1 (Mesothelial cell) 
~ 6".d a,.., I V 

1. n11b'V'l1~bclt.1'1L6JJclclbt.lEl1J~'U,'1"1JEl'1'YlEl'1 
q 

L61Jcl tf L rl0u ~ U>'J°.!l El>'l °r1 El>'l ,~3J1''il1 niudimh 'U,"lJ El>'l 1 tlb3J 'U,<;]3J (omentum) '1J El>'l rrJ1 LJ 
q 'II 

' 1 oX J' ~ J' J' ~ A I 0 

nonuremIc ~Wr11n11bclt.1'1b61Jclcl bUtl1V\11bclt.1'1b'.ntl M199 6JJ'13J~1U~~3J"lltl'1 L-glutamine (2mM), 

pennicillin (100 U/ml), streptomycin (100 U/ml), hydrocortisone (0.4 U/ml) and 10% v/v fetal 
J' ~ ., ., ., ., ., "' "' 

calf serum (FCS) bclt.1'1L61Jclcl m~m11Jtl'U, b~Eltln b6JJ~ 5% tlt"U,V\113J 37 El'1\'f1b6JJclL6JJLJ~ LLcl~ 
'II q 'II 

humidity atmosphere 95% 
~ ~ A I cs'id CL..- I i.l 

2. 3 ~1 n -a1 ~ 'l 1 mu'" 'W -am m 'li a a rn el u N "Mi'12S el '1 'Yl el" 
4 

1 ., J' d1 '!!I d 1"1 "' 1 d d 
~m6JJclclL'V'l1~Lclt.1'1'Yl ".!JbUn11f'!m11f111aJLuU'V'lM111r.1 u Passage 'Yl 2-3 f'lnM1n11 

LU~ t.1mLi.J cl'1im1ru.~1i.J11'1'1J El>'l L61Jcltf 111 r.11~ni El'1"ilcl'Yl11f'l'U V\ i'1"il1n treat L61Jcltf ~1 LJLLflcl1~1U 
'II q 

LU1t.11JL fir.1unu~115u ~ ~nM1n11u1~L~1J"lJ El'1L61Jcltf 1~ r.11! Lactate Dehydrogenase (LOH 

assay) 1 ~ m 6.lJcl tf ~1~ 11J n1':i1J1 ~ L ~ 1J"il ~i.J cl~ iJ ~ El LJ LOH 3J1 El cl1 U El1 V\1 'JL f LJ '1 L61Jcl tf L 77 lJ 
'II 

J' ., I df'l 1"' 1 . supernatant LL cl~ pellet "il1n tl1V\11Lcl t.1'1 L61Jclcl ~1U muu pellet V\cl~cl1 LJ u 0.1 % (v/v) Triton X-

, o d 
100 in HBSS mu1ru. % LOH Release = [supernatant/(supernatant+pellet)*100] LLcl~ f'lnM1 

.- 1 II,/ 6'"' 6"d A .d. dA .d. 
m1mt.1'1JEl'1L6JJclcl ~t.ln11LJEl3JL6JJclcl~1tl Propidium Iodide (Pl) L6JJclcl'YlmtJ"il~~~mL~'1'Yl'U,1Lfl'JLJ~ 

2.4 n1,-9in'li-1t"Miim1'YllP!neJ'1 
.., ., 

1. ~~1'Yl~cl El'1 

Vlmaf1tf ~1r.1vru.i ICR mouse L'V'lf'lrrLLcl~L'V'lf'lb~tl El1LJ 5-7 iumiK Lbcl~~ll1V\Un1~V\11'1 
'II q 'II q 

20-40 nfaJ 1~r.1i~1'Yl~clt1'1L'V'lf'lb~t.1'Ylni1 1~~i.J1~11im1/'1'Ylt1'1mnt1u V\U rat mr.1-vru.i 
q 'II q 

Sprague-Dawley mr.1 7-12 ii.J~1iK Lbcl~ll1Vit!m~V111'1 250-350 nfaJ 
q 

~ J' O a.., Q.., ft I A A a.., A ~ 
~'16.lJEl Mice bbcl~ Rats "il1n~1un~~1'Yl~cltl'1LLV\'1".!J1~ 3JV\11'Ylt.11clt.13JV\~cl 3J1t1'1 

' ' 
it1'1i.Jflu~n11~utfiir.1 hfl ,~ bbcl~fl113J ~~i.Jn~'Yl1'1 L3J~11J El~6n3J (KUB-MeD) dfaiufi 22 



4 

<ii iii7 fl :1J 2551 i<il1'Yl<il iii eh'lrf-J'Vl:IJ<il i.ifunT"J<il I.I.iii e:i ci1.;i ~1 u~rutl' i<il1'Yl<il iii eh'! fl rn~1.1. vrn v~1 ~<ilf 
q ~ ~ 

'<ilW7 iii-Jff:illi:IJ'Vl71'Yl v1iv 1<ii LJWJ1Jfl:1J1 vi e:i rn V111fl"JJ e:i.;ivi e:i.;i e:i cij~'V\11.;i 20-25° c fl17:IJ~uimf mf 
q q q ~ ~ 

46% 1.iJ<iiU<iiLW 12 -i11:iJ-J 1.1.iii~~7:1J1jnfu1h~'Yl7UeJ7'V\7jl.l.iii~ii1i.imm1.~ie:i-Jmj 1.ifumj{-J 

ii1V1Unl.l.iii~'l.h~1.nu~1111~ well being l.l.iii~-i.;i,!1V1un'Ylniumif 
q 

2. ~7j~1i'Yl<il~e)1J 

l.1.fliii1<i11ui.ifulil1n u1~'Yl eJ<i1~1'V\njj:1J1.1.J.;iafou1u1J.;i ~1n<il 1.de:i1u~ 31 <iliii7fl:IJ 2551 
q q 

Lot No: 31.10.08. (PD1 Moisture 5.2% DE 5.05 pH 6.5 Mw 12,000-13,500 Mn 8,000-10,000 

PD1-DP8), iiim~rn~1.uu~.;i ~"JJ11 1Jjj'<iJ1U"JJ1<ii'l"liii7~~n V1i-J'<il1niii~iii1LJ'<il~1.uu~1jiii~iii1vi.aJii~ 
q 

1.nui. fl '\,l, ~:W<il 117 LJ 1i e) ill'V111flvi e)-J 
q ~ 

J11.n~e:i 0.9% (NSS) ~7 osmolarity 308 mOsm/L ~~<i1~1J1~'Yl 1.mue:ifiii ern~iJiiii 

1'1.JjiflJ ~7Tl<il (:1J'V17"1fU) Uj~l.'Yl~L'YlLJ Lot: 06050131U~~~<il 2-05-2006 1.1.iii~1U'Vl:IJ<iieJ7LJ 2-05-
q 

2011 

3. n7jQ<il~7j 

n7j~nM7fl17:IJI.UW~M (Acute toxicity) 1u'VIU mice 'Y17n7j~nM71<iiml.tl-Jmj'YJ<iliiieJ-JI.UU 
~ 

2 n~:IJ n~:IJl.l.jnfie:in~:1Jfl11Jfl:IJQ<il(911LJ 0.85% normal saline solution l.l.iii~n~:IJ'Yl<il~eJ1JQ<ii(911LJ 
q q q q q 

ii1v1v-le:in"J:ieJ-J'Yle)-J~ii1.1.fliii1<i11U 15% 1.uu~1m.h~ne:iu U<il,i7m 15% calvitrin Solution (U1:IJ7ill 

5 ml/Kg) 1.°1J7'Yl7-Jnj~l.1.~l.~eJ<il°lJ71<iitit:-17U'Yl7-J Lateral tail vein (u1mrn 10 ml/Kg) 1.°lJ7'Yl7-J"J:ieJ-J 

'Ylel-J (intraperitoneal) I.U1LJ1Jl.'YJLJ1JT71Jn~:1Jfl11Jfl:IJ~U<il,t71.n~e) 1.UUl.1iii7 14 1'\,l, mf-Jlil7niturh 
q q 

autopsy 1.dm~1'<il"JJ1J1Un7j scarify i1v carbon dioxide 

4. m1iJ1~liium1m1'Yl<iliiieJ-J 

<i1j"JliJUj~1.flu~111V'li<i11'Yl<iliiieJ-J'Yln1u<iiiiieJ<ilj~LJ~mj~nM1 1<i1ii1V1unrie:iu 7 -fu 1.1.iii~'Yln 
q q 

eJ7'Yl<ilEJ 1.deJflj1J177'V\U<ill.1iii7 i<il1'Yl<iliiie)-J'<i]~l,(9lf1Jmj'J.Jj~l.flummji1i.u I.I.iii~ Gross 

morphology l.~eJ<ilj1'<iJ location, size, shape, color, and consistency I.I.iii~ number "JJeJ-Jl.l.~iii~ 

eJ1LJ1~ '1"11eJ:IJ'Ylln7jUj~l.flU histological morphology "JJeJ-JeJ1LJ1~ 1<iltieJ1LJ1~'<il~Lifumjl.fl1JL1 

1u 10% neutral buffered formalin l.~eJ'Y17n7jrJeJ:IJ Periodic Acid Schiff I.I.iii~ hematoxylin & 

eosin rie:iU~'<il~'Yhn7jUj~l.flu morphology ~e:ii.u 



5 

,,I 
'JJ 'Yl'Yl 3 

~Hifl1'1"1,1 U 

(Glucose Polymer Cavitrin-Based) 

~iil~1~-;nnm1~mY1~fo ii1t11i1--11<il'Yl1'1°1ieh'l'Yleh'l~:iJ,i1miilL".rr'16UEli-1,-bb~iili~i-1, (Glucose 

Polymer Cavitrin-Based) b1tlffJ1,i1tl1 Cal-PD 1~ir..1ii1t11 100 ml :iJG1"1m.h:::n01..1~0 calvitrin 

6.25 g bbiil::: electrolytes ~El sodium chloride 540 g, sodium lactate 448 mg, calcium chloride 

25.7mg bbiil::: magnesium chloride 5.08 mg 1<ilt1ii1t11 Cal-PD ~:iJ Osmolarity 1.h:::mrn 281 

Osmol/L bbiil::: pH 6.2 

J' o' .,j "" I g, 
3.2 fl1'1"L vn:::Ln U\l L'li,HHU O'JJ ~~'12ieh'.l'Yl0'1 

q 

n11~my1~1~113J LU'\-!, ~'.l!r°ll 0--1ii1 <il1iil L i--16If t1i-1,U~iili<i11i-1,~ El L6UiiltLfi 01..1 ~u--1-rl0--1ti ei--1 
q 

(Mesothelial cell) m1~n'.l!r1Lm6Uiilt~t~,nn Omentum °llel'1~'\-l,1"1J~~1i<il-rlt1--1tie1--11<ilt1m1Lwn 

peritoneal mesothelial cells (HPMC) bbiil:::Llt1--1Li-1, M199 completed culture medium 
6"' .d J' 'VI t,.,,ct A I 0..,, ~ 6" ~ ,ct 

b6Uiiliil'Ylbiiltl'1 ~<ilmhmrnffn3J~i-l,1Lmi-l, 80-90% iiln'.l!rrn:::Lui-l,b6Uiiliil'l5'\-l,b<iltl1 (monolayer) 

b'<i11Wb~l..l 11ilbb~n1:::'<i11mm:::1m flask i--11'1.J 3.2.1 
~ ~ 

.. 1.d ~ ~ 0..,, I IJ,,I 

1u'Yl 3.2.1 bb~<il'1111'VH6Uiiliilbtltll..l~i-!,'1"ll'el'1'Ylel'1 
~ q 

YIO\l (Mesothelial cell) 

1. n71bU~ tli-l,bbU iil'11U11'1°1l el--1 b6UiiltLrl ell..l NU'1°1iel'1'Yl el--1 
~ q 

rieiwn1m1~n'.l!r1 1iLU~tli-l,eJ1~11b,tl'1b6Uiiliil1mJ~:iJG1'1i-!,N~3J°llel'1 4% albumin Uiil:::U3Jlr 

18 i11rn~eirn~nilie1--1 ~i--1'<il1n,!i-1,~'1 treat ~1mb~iil1<il1'\-l, ~11n~3J'Yl<iliileJ'15'\-l, bbiil:::~11n~3J 
q ~ q q 

'11l..1~3J u3J1136 i113-1--1 (i--1LLNi-1,t1il) Uiil:::i--1m<ilm1Lu~t1'\-l,UUiil'11ui1--1°1Jt1'1L6Uiilt 
q ~ ~ 



Before 

treated 

6 

Phenotype confirmed-primary r;;;/,,s, m~,,<i9lb~JL~J cells 

l 
Use passage 2-3 

l 
Depleted serum for 24 hrs 

l Incubate for 36 l1ours 

Media Pos control 5% CPD 15% CPD 1.5% Dextrose 7.5% Lr&S:LE'0 
! 

Morphology changed evaluation 

15% Cal-PD 7.5% lcodextrin 1.5% Dextose Negative Control Positive Contr1 

After treated 

36 hours 

'<ill nmj~m~n V'liJ11 :d n1jbU ~ f'.J'\.UbU~.;J b ~ th'lL~nuEJ f'.J"ll ehntl·h.;i"ll EJ,;J L6JJmfLfl EliJ°lfeh'l'Yl eh'I 
'\l q 

Ldmm Treat i1f'.J 15% calvitrin PD (<10%) LU1f'.JiJb'Ylf'.JiJT1iJii'1m 7.5% lcodextrin (>20%) u~:; 
'\l 

1.5% Dextose (>40%) LL~:; positive control (>70%) u~:;;umjLtJ~muLtl~.;ib~f'.J'1L~niXEJf'..l 

(<10%) i.;ijt] 
'\l 

&S f:t 6' V ,e::u::~ 

2. mw1m~1n1jiJ1~b'<iliJ"llEJ'1b6JJ~~~1f'..l1Ii LOH assay 
d w: 6' J' d 1 v.d. v 

'<il1nmwm~1 ~J71V'Jn1jiJ1~b'<iliJ".lJ EJ,;J b6JJ~~ b V'Jj1:;b~f'.J,;J bf'.JEliJ".D'EJ.;J'Y]e).;J'YHln Treat ~1f'.J 
q '\l 

bbfrn1~1ll, ~1j5it 6)bU1f'.JiJb 'Ylf'.JiJT1iJn~3J~niJmJ V'liJ11n1jU~~U~Elf'.J LOH 1aJLL~n<i\1.;inu1 l1, 
q q 

6'd I g,, .d. q.., • • ' CV A I 

b6JJ~~bf'.JEliJ".D'El'1'YlEl'1'Yltln treat ~1f'.J 10% calv1tnn Lb~:; lcodextnn ~.;iu~itJ73Jbb'Yl'1 
q '\l '\l 



LDH released determination 

:::GO~-------------

"' GI 

LOH determination in supernatant 

:; 
2,.400--~~~~~---'r--i 

7 

ai40 .. ]l 300 · D Supernatant O hr 
:c 
c20 ..... 

!co 4% Alb· 10% Cal Positive 15% Cal 
M199 

Type of solution 

]l 200 D Supernatant 6 hrs 
~ 

:i:: 100 
C 
..J 0 +-1----'--'-,-L.....L...L.;-.L...L--'-'-,__L_L....J......,....J...~ 

lco 4%Alb- 10% Cat Positive 15%Cal 
M199 

Solution 

Lrla<i111~n111J1<ilb~'JJ"l.lehW11mH<iHJ LDS assay L'U. supernatant 'V'l'JJ11iln11iJ~<i1iJ~m.1 

LDH ~1:iJLb<iln<i11.Jf1'U.L'U.b6D'GHfLda1J°.deJ.Jria.;i~rin treat <il1tl 10% calvitrin Lrn:: lcodextrin (1U'JJ'U.) 
q 'U 'U 

Lrlm1~1~ 6 i11aJ.J 10% Lrn:: 15% Calvitrin i11::i1Jm1iJ~at1 LDH aanmiXmm11 lcodextrin 

bb~:: Positive control 

3.n71~n'lY1n11<il1tl"l.leJ.Jb6D'mf<ii'1t11TI Pl staining 

~n'lY1n11bU~tl'U.bbU~.J1iJ-:t1.;i"l.leJ.Jb6D'GHf bb~:: n11<il1tl'lleJ.Jb6D'mf (Cell death) V1i.J~1m6D'~ff 
'U 

Ldarn-ril'.;io_da.;iria.;irin treat <ii1mL'1~1<il1'U. ~11n~m1<i1~a.;i5wn bb~::~11n~aJ'11'lJ'13J b'LJ'U.b1~1 18 
q 'U q J q q 

-i11aJ.J '\Al'JJ11b6D'~ffiin11mt1 (U1b'1~tl~~<il~bb<il.J) iXat1n11Lrlm'Yit11Jnrni1m glucose polymer 

icodextrin n11bU~tl'U.bbU~.J~di<ili1'U. bb~<il.Ji.;i1iJ 
'U 

Media lcodextrin 

10% Calvitrin 15% Calvitrin 
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3.4 rrn nT'S~n '.IY1 L '"i mi'YI ~HHh'l 

3.4.1 nT:r~n~1 Acute toxicity of intravenous dose in mice 

,nnmj~ff1~1fl113JbUU~M-fatJu<_9) 15% Calvitrin b°lJ1nj::bbm~eJ<_91i11'1 lateral tail vein 

°lleJ'1V\'U mice 'iil1'U1'U 11 i1 l!-Jj;ln1jYJ<_9)~e)'JJl:IJ'V-l'JJn1Wl1tl bbi;l::l:iJV-l'JJfl113Je:i<_9)'lln~mr'1mjf-l16.lJ1n 
'U 

' ,. ..., ,. 
j1tJi;l::beJtJ<_91 <_91'1<_911j1'1i1 3.1 

mj1'1~ 3.1 1:rnmd~nM-1eJ1mji111l bbi;l:;n,jj_Jj:;dJu gross morphology 1uwu mice 
'U 

..., ,. 
V\i;l'11il1m1<_91~1ji11'1 IV 

Clinical Necropsy 

Animal No: Sex Mortality signs findings 

1 Male cal NAO NAO 

2 Male cal NAO NAO 

3 Male cal 0/4 NAO NAO 

4 Male cal NAO NAO 

5 Female cal NAO NAO 

6 Female cal NAO NAO 

7 Female cal 0/4 NAO NAO 

8 Female cal NAO NAO 

9 Female NSS 0/1 NAO NAO 

10 Male NSS 0/2 NAO NAO 

11 Male NSS NAO NAO 

NAO = 1:iJV-1ufl11aJe:J<_911Jn~ 

~ Q,., Q..I Q.., 6' 

1. 'U1V\'Un<,?l1°1leJ'1~<_911i1<_91i;le)'1 

'-innmd~n~1 V-1u111:iJiifl113Jbb<_91n<?l1'1°1leJ'1J1wit'ni1j:;V111'1V1Un~3J~U<_91 15% calvitrin 
'U q 

with electrolytes bbi;l:;n~3Jfl1'lJfl3JlZ'11un~m'l'-l~~bbi;l::b'l'-lmiit1 bb~lu1u~ 7 bbi;l:; 1u~ 14 'V-l'JJ11 
q q q 'U 

VI Ub '1'-1~ ~J'11 un ~ 3Ji1 <_91 i;l eJ'1 bbi;l ::n ~ 3J fl1'JJ fl 3J iiii'1m!'n i1 b ~ 3J~u (i'1j'iJ~ 3.5) mJ1'1 l jn m aJ 
'U 'U q q q 'U 

fi1bu~ t1°lleJ'1J1witni1~b ~3J~u1 u V\Ub 'V-l~~J'1~eJ'1n~3Jl:iJiif!113J bb<_9ln~1'1nu 1 u j:;V111'1n~3J°lleJ'1lZ'1 
'U 'U q q 

2 n~3J (i'1j1J~ 3.6) 
q 'U 



50 

40 

§ 30 

~ 
Ill 20 

10 

40 

30 

§ 

3:; 20 
Ill 

10 

0 

I.V Toxicity Testing (limit) dose 5 ml/Kg 
Body weights monitoring 

1 Wk 
before 

Day- 0 Day-7 Day-14 

Evaluation time point 

I.VToxicityTesting: 
Body weights monitoring 

34 35 

30 30 

Mean 

□ Male Cal 

j III Male control 

i □ Female Cal 
I 

□ Female control 

Cl Male Cal 

Ill Male control 

□ Female Cal 

o Female control 

r a.., a.., a.., ff' 

2. u1~un01t.11~~0~~~1'Yl~~0~ 

9 

'<il1nm1~m!l-TVfU11 1aJ~f111am~n~1~~0~ti1witmY1aJ LL~~ 1~ 1~~11~~u 2 n~aJ i~1u 
'\J , '\J 

~ 3.7 n~aJQ~ 15% calvitrin with electrolytes L'Ylt.llJfltmun~3Jfl1lJfl3J mh~11nmaJ 01t.11~1J1~ , '\J , , 

'lfU.~ L°l5'1,1, iu 'IK1 L'<il LL~~<illJ el au '<il~~n11<il~ (dissection) L ~ 0~mflii1mrm ~3J L~aJL Un71'Yl~i;l0~ 
A ,::f a.., , , I I Ill 

'\.lfl!l-LQt.JlJYl~U (acute tox1c1ty) f-l7U'Yl1~".l50~'Yl0~ 



2000 

j 1500 
...... 
'§, 1000 

j 
500 

Weight of mice's organs (Female) from acute 
toxicity testing by I.V injection 

D Test group 

o Control group 

3000 

2500 

~2000 

,1:! 1500 
.!!' 
; 1000 

500 
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10 

Weight of mice's organs (Male) from acute toxicity 
testing by I.V injection 

□ Test group 
□ Control group 

Eh Fil dl ,OJ n, Lb Eh 

j'LJ~ 3.7 f11,l1V1umi1m:;"1Jeh'l'V\'\,l, Mice L~l'!LaJtJ (1'LJ6111tJ) LL~:;L~l'f~ (1'LJ".lJ11) -:r:;wh-J'Vl'U 
'IJ 'IJ 'IJ 'IJ 'IJ 'IJ 

2 n~:JJV1i--1"il1nu~~11 15% Calvitrin i:-J1wm--1 IV 
q 

' ' ,, A I &::to a..,a.., I a.., ,=I I 

m11.J'Yl 3.2 mm~riu1V1umnri1:;"1JeJ-J'VIU Mice 2 nmJ 'Vl~.J"il1nii1~~11mu'Yl1.J IV 
'IJ q 

Organs (g) Test (N=10) Control (N=10) One way ANOVA 

Liver 1.81±0.41 2.53±0.06 p=0.05 

Spleen 0.16±0.05 0.12±0.00 p=NS 

Heart 0.17±0.05 0.34±0.29 p=0.01 

Pancreas 0.13±0.06 0.37±0.01 p =0.01 

Lt. Kidney 0.25±0.07 0.16±0.01 p=NS 

Rt. Kidney 0.24±0.07 0.15±0.00 p=NS 

' ,, 
I A O a.., OJ I A , , , ,::i a.., I 

mLU~tJU1'VIUnmri1:;"1JeJ.J'V\Un~:JJQ~ 15% calv1tnn with electrolytes L'Ylf'.J'!Jn'.IJ'VIUn~:JJ 
'IJ q 'IJ q 

fl1'1Jfl:JJ ~u11i~{J.,, ~e:i.Jn~:JJ13Jiifl11:JJLL~mh.Jnue:i r.l1.Jiiuri ~1iru e:i r.l1.Jhn~1:JJ ~uf111:JJ 
q q ., 

LL~mh.J1ue:i1t.J1:;u1.J·1rn~ L"li'U, iu 'IK1h LL~:;iu~eJ'U, ~.Jit'U,"i]:;iim-:ri~ (dissection) Lv:le:i~n~1 

,l1'V\UnL ~:JJ L~:JJ1 um-:r'Yl~~ e:i--1v:i~LUtJ'IJ~i1,1, (acute toxicity) i:-111,1, 'Yl1.J°1ieJ.J'Yl eJ.J LL~:;m-:r~m~.n 1 U'VIU 
'IJ 

rats ~e:i1tJ 

3.4.2 nTJ~n1t1 Acute toxicity of intraperitoneal dose in mice 

li:nnm-:r~n~1fl11:JJLUUv:i~1~t.Ju~ 15% Calvitrin L"ll1°1ieJ.J'YleJ.J".lJeJ.J'VIU mice ~1u1u 20 
'IJ 

i1 i:..l~n11'Yl~~eJ'IJ13Jvmm-:r~1tJ LL~:;13J~'!Jfl113J~~tJn~'Vli.Jm-:ri:-J16JJ'1n 11tJ~:;Laf'.J~ i.J<fl111'1 
d 

'Yl 3.3 
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~1,1'1~ 3.3 ~rnm,~n~1e:nm,tr11.1.J bb~:::m,1.J,:::Lii'U Gross morphology 1wv1~ mice 

(IP) 

Clinical Necropsy 

Animal No: Sex Mortality signs findings 

12 Male cal NAO NAO 

13 Male cal NAO NAO 

14 Male cal 0/5 NAO NAO 

15 Male cal NAO NAO 

16 Male cal NAO NAO 

17 Female cal NAO NAO 

18 Female cal NAO NAO 

19 Female cal 0/5 NAO NAO 

20 Female cal NAO NAO 

21 Female cal NAO NAO 

22 Male NSS NAO NAO 

23 Male NSS NAO NAO 

24 Male NSS 0/5 NAO NAO 

25 Male NSS NAO NAO 

26 Male NSS NAO NAO 

27 Female NSS NAO NAO 

28 Female NSS NAO NAO 

29 Female NSS 0/5 NAO NAO 

30 Female NSS NAO NAO 

31 Female NSS NAO NAO 

1. ,hv1i!ni1"llt1'1i~{'Yl~~El'1 

m,~J1'<il~Elrnhv1i!ni1,:::Vi11'1Vi'Un~aJ~u~ 15% calvitrin with electrolytes LL~:::n~aJ 
'\J q q 

fl1'lJflaJ rf'11umlaJLYHi'f~LL~:::L'V'l~L3Jt.l Lilu,:::t.1:::L1~1 14 1-U 1~t.1~n'<ilJ1Vii!n'YlnE11'Yi~tf '<il1n 
q q '\J q 

m,~n~1 'V'l'lJ11 1.aJilfl11aJLL~mh'1"llE1'1J1Vii!ni1 LL~:::J1Vii!ni1Lu~t.1,:::Vi11'1Vi'U 2 n~aJ rf'11u 
'\J q 

L'V'l~~LL~:::b'V'l~L:(fo bb~~'1i'1,1.J~ 3.8 bL~::: 3.9 maJ~1i'lJ 
'\J '\J 



40 7 

30 

0, 

~20 
a:i 

10 

0 

' 

1 Wk 
before 

a.., a.., ~ I 

14 TU 'V\fh'llil1nii1~~1'H·.J1'U'Yl1'1 IP 

I.P Toxicity Testing: 
Body weights monitoring 

~

' "' 

□ Male Cal 

Ill Male control 

□ Ferrale ca, 
L□ Ferra~e contr~; 

Day- 0 Day-7 Day-14 

I.P Toxicity Testing: 
Bod~,' weigl1ts monitorin! 

~ Q,.., a.., Q.J ~ 
2. u1V1un01LJ1~~0-1~~1'Yl~~0-i 

12 

:u1nm1~n"M1Ym11 1~i1fl11mL~n~1-1~0-iit'1mt'n01LJ1~1~V111-iV1u 2 n~:u i-111.J~ 3.1 o 
'IJ q 'IJ 

~1'1-l,~111'1~ 3.4 LL~~'1~1LU~LJJ1'V\Un01LJ1~~0'1'Vl'Un~:1J~Lifum1u~ 15% calvitrin with 
'IJ q 

"' .... ' electrolytes L 'Yl LJ1Jn1JV1Un~:1Jfl11Jfl:IJ 
'IJ q q 



3000 

,..... 2500 
Cl 
E 2000 ....., 
l; 1500 

,i 1000 

:S: 500 

0 

Weight of mice's organs (Male) from acute toxicity 
testing by I.P injection 

□ Test group 
□ Control group 

~~.El§.m m,a-i,c-i-i, 

13 

I ., .:_,,/> ,~e,0' '<'r/J>(:,, ◊r/J>", ,::,Ii}. v ,:-e,4.~ r}e,">v ,{!,",~ 

-, q_'I><;< ~~ ~~ ,<,e:, ,<_e." nl'Vl 3.1 o ri1tl1vitl'n'flrf m~"JJ'el~ 

2000 ...... e 1500 ...... 
j: 1000 
.!::' 
CII 500 
3: 

0 

Organ type 

Weight of mice's organs (Female) from acute toxicity 
testing by I.P injection 

□ Test group 
□ Control group 

., 

Vl'W mice b'Y'lial~ (n.Juu) bb~~b'Y'lial ., ., ., 

biJ~ (ztlih~) ~~Vl~1~Vl'.il 2 n~l-J 

,J I .d ~ a.., Q.., I 0..., ~ I 

<inn'1'Yl 3.4 fl1bU,HJ'\.t1'VIUmnt.11::°.lJe:h'l'WU Mice 2 muJ 'V\fh'llil1nU<ilffT'Hn'l-t'Yl1'1 IP 
'II q 

Organs (g) Test (N=10) Control (N=10) One way ANOVA 

Liver 2.13±0.28 1.95±0 .. 52 p=NS 

Spleen 0.14±0.02 0.17±0.06 p=NS 

Heart 0.19±0.02 0.19±0.04 p=NS 

Pancreas 0.32±0.13 0.21±0.10 p =0.05 

Lt. Kidney 0.31±0.07 0.28±0.11 p=NS 

Rt. Kidney 0.32±0.07 0.29±0.11 p=NS 

I .d ~ Q.., 0..,, I ,::::( • 
1 

, a Q.., I 

fl1bUL'W'l-t1'V\Un01t.11::°.lJ0'1'VIUmn11i1<il 15% calv1tnn with electrolytes b'YlLl'lJn'JJ'VIUml3J 
'II q 'II q 

i'l1'lJ fl 3J Y1u11 i<il{ tr'1 ffeJ'1n cl 3J 111 ii i'1113J bb<il rnh'1 nu0 r.l1'1 iiirmi1 i ru 0r.l1'11 jfl <il13J 'Y'l 'lJ i'l113J q q ., 

LL<iln~1~1u01t.11::iu~0u ~~~el~<il~~<il111il'Yl1'1 pathology ~01tl 
'II 

3. ~~m1~mfl'Yl1~'V'lmrri'Ylm (Pathology finding) 



14 

m11.J~ 3.5 l!-l~m1 Grading 'Yl1.J'V'H.l1TI1'YHJ1"11El.JEl1t.l1~V\'U mice 1u 2 n~:tJ 
~ ~ 

Mice Liver Spleen Heart Abdominal Mes- Diaphragms 
Pancreases 

No. wall Lymph 

1C 0.5 0 0.5 0 N/A 0 N/A 

2C 0.5 0 0.5 0 N/A 0 N/A 

3C 0 0 0 0 N/A 0 N/A 

4C 0 0 0.5 0 N/A N/A N/A 

5C 0.5 0 0.5 0 N/A 0 N/A 

6C 0 0 0 0 N/A N/A NIA 

7C 0.5 0 0 0 N/A N/A N/A 

BC 0.5 0 0 0 N/A N/A N/A 

9N 0.5 0 0 0 N/A 0 N/A 

10N 0.5 0 0 0 N/A 0 N/A 

11 N 0.5 0 0 0 N/A 0 N/A 

12C 0 0 0 0 0 0 0 

13C 0.5 0 0.5 0 1 0 1 

14C 0.5 0 0 0 0 N/A 2 

15C 0.5 0 0 0 0 0 0 

16C 0.5 0 0 0 0 0 0 

17C 0.5 0 0 0 0.5 0 0 

18C 0.5 0 0 0 0.5 0 0 

19C 0 0 0 0 0.5 1 0 

20C 0 0 0 0 2 1 0 

21C 0.5 0 0 0 1.5 1 0 

22N 0.5 0 0.5 0 1.5 N/A 0 

23N 0.5 0 0 0 - 0 0 

24N 0.5 0 0 0 0 0.5 0 

25N 0.5 0 0 0 - 0 0 

26N 0.5 0 0 0 1 N/A 0 

27N 0.5 0 0 0 0 1 0 

28N 0 0 0 0 0.5 1 1.5 

29N 0.5 0 0 0 0 0 N/A 

30N 0 0 0 0 0.5 0.5 0 

31N 0.5 0 0 0 0 0 0 
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LLtlm-rn 

0 = hlYl1JffJ1:1Jtl~tln&i 

1 = YlUim.~HU~ focal congestion 1+ 

1C = Vi'\,l,n~:!J'Yl~~el"~1ifunTl·Q~ 15%calvitrin with electrolytes solution 
'U q 

10N = wun~:!Jf111Jfl:!J~1ifunT-sQ~ normal saline solution 
'U q q 

Liver Spleen Heart Pancreases Ab. Mes. Diaphragms 

Group N=28 N=31 N=31 N=31 Wall Lym N=19 

N=18 N=24 

Control 11/12 0/13 1/13 0/13 4/8 4/12 1/9 

Test 10/16 0/18 5/18 0/18 6/10 3/12 2/10 

One way p=NS p=NS p=NS p=NS p=NS p=NS p=NS 

ANOVA 

Pathology examination 

1♦ Corrt~~-1 

Ill Test 

organs 

"' ' Q~~1'H-l1'U'Yl1" IP 
1innm1~m~1'Y11"Yl tl1TI1'Yl m L v1e:i Grading e:i1rn~ LU1£.11JL f1£.1u1~Vi11"n~:1J'Vi'U ~1ifu 

q 'U 

n11Q~ 15% calvitrin with electrolytes solution LL~~n~:!Jf111Jfl:!Jif 'U Yl1J1~ilJfl11:!Jtl~tln&i1u 
q q 

1. fl11:!Je:i~tln&i~il'in"Mm~ focal congestion 1uiu (1+ to 2+) 
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2. f1,...J1:1Je:i~tln~~:O inflammation cells and fat necrosis 1u<irnh:ru tl1mm 

3. ff.J1:1Je:i~tln~~:Oim~ru,::; sinus cell dialate/hyperplasia 1u~EJmi1b'V\~EJ-:J:iJb61l'Ub'Yl 

El1f1 (mesenteric lymph node) 

4. f111:1Je:i~tln~~:Oim~ru,::; focal fibrosis 1m-JU-:J'Vl'UTY1El'1 (abdominal wall) 

4. 'JUbb~~-:inTHJEJ:IJEJ1£.J1:::<?11t11rr Periodic Acid Schiff (PAS) bb~::; Hematoxylin & Eosin 
'U 

(H&E) (rhi-:J"lltl1tl 4, 10 bb~::; 40b'Yl1 ~1:1J~1<iu) 

HEART:H&E 

4x 10x 

HEART:PAS 

4x 'IOx 

40x 

40x 

control 

Test 
(male) 

Test 
(female) 

control 

Test 
(male) 

Test 
(female) 



4x 

4x 

LIVER:H&E 
10x 

LIVER:PAS 

10x 

40x 

40x 

control 

Test 
(male) 

Test 
(female) 

control 

Test 
(male) 

Test 
(female) 

jl.]~ 3.12 LL~~h'11lTVm1jtJeJ3Jel1tn:: (if1h1 iu L~ LL~::3J13J) "llel'1Vl'U mice 1u 2 n~aJ 
~ ~ , 

i1r.J1TI PAS LL~:: H&E 

17 



KIDNEY:H&E 

KIDNEY:PAS 

4x 

control 

Test 
(male) 

Test 
(female) 

ontrol 

Test 
(male) 

11.l~ 3.12 LL~~h'.IJlTVm11Ef0aJ01r..n::: ('i1h iu t<n LL~:::3J73J) "lleJ.J'VIU mice 1u 2 m!aJ 
'IJ 'IJ q 

i1ti1TI PAS LL~::: H&E (~eJ) 

18 



SPLEEN:H&E 
10x 

SPLEEN:PAS 

40x 

control 

Test 
(male) 

Test 
(female) 

control 

Test 
(male) 

Test 
(female) 

11.l~ 3.12 LLi.Wh'lJlTVm11cl'aaJe:i1r.r:i:: (i'11,i iu 1~ m~::af1aJ) "llel'1'VIU mice 1u 2 mlaJ 
'IJ 'IJ q 

i"' A.c::I I 

~1tl1TI PAS LLIN:: H&E (~el) 

19 
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3.4.3 nT-Y~m~n Acute toxicity of intravenous dose in rats 

'<il1nn1j~n~1ht'VIU Sprague-Dawley rats ~1u1u 10 i11a.lY-l'lJEl1n1j~~tln~1u 
'IJ 

«~1'Yl~~El.J m:i:;1aJiimj~1t.11uj:;V111.Jmjr'hmj'Yl~~0.J j1tJ~:;LE.fo~ i.J~1j1.J~ 3.6 

mj1.J 3.7 ~1;m1j~n~1EJ1mjlf11tl bb~:;mjtJj:;dju Gross morphology (9-13 July 2009) 

Animal No: Sex Mortality Clinical signs Necropsy findings 

1 Femal NSS NAD NAD 

2 Femal NSS NAD NAD 

3 Femal NSS NAD NAD 

4 Femal NSS NAD NAD 

5 Femal NSS 0/10 NAD NAD 

6 Male 15% Cal NAD NAD 

7 Male 15% Cal NAD NAD 

8 Male 15% Cal NAD NAD 

9 Male 15% Cal NAD NAD 

10 Male 15% Cal NAD NAD 

NAD= No abnormalities detected 

~ 0,.., Q.., a.., ft' 

1. U1V1Un~1~El.J~~1'Yl~~El.J 

'<il1nmj~n~1 Y-l'lJ11 1aJii~11:uu~mh.J~El.JJ1mtni1j:;V111.JV1un~:u~u~ 15% calvitrin 
'IJ q 

with electrolytes bb~:;n~:JJ~1'lJ~:IJ (i.JjtJ~ 3.13) b°11UL~t.11nu~1LQ~t.1~El.JJ1wi!ni1~L~:1Ji1u1u 
q q 'IJ 

Vim vH11N\Z.J~0.Jn~:u1aJii~11:1JLL~n~1.Jnu1u j:;V111.Jn~:1J~El.J~ 2 n~:u (i.JjtJ~ 3.14) 
'IJ 'IJ q q q 'IJ 

350 

300 

250 

~ 200 
.c 
0) 

·a; 150 
3: 

100 

50 

0 

I.V Toxicity Testing in Rats (limit) dose 5 ml/Kg 
Body weights monitoring 

" 

~ if 
if I a 

:f ~ 

It 
'. 

" 

1, 

oDay~O 
□ Day 7 

IIID!IJ-14 

ll H 

2 3 4 5 6 7 8 9 10 

Rat number 



250 

:§ 200 

;: 
a:i 150 

100 

50 

I.V Toxicity Testing in Rats (N=10) 
Body weights monitoring 

Mean 

I □ Female Cal I 
lc:ifemale control I 

r a.., Q.., Q.., 6" 
2.u1V1una1LJ1~~a~~~1~~~a~ 

21 

'ii11nn11~m~1'Y'IU11 L3-J5Jfl113JLL~n~h~~ a~ti1V1un<tu 3J13J iK1 h <tu EJ au LL~~ ,~ 

1~WJ1'1'V\U 2 n~3J <?1'11U~ 3.15 L3J5Jfl113.JLL~n<i11'1~0'1~1LQ~LJJ1'V\Un01LJ1~ LL~~J1'V\Un01LJ1~ 
~ q ~ 

<ilati1V1un~3J0'1~0'1'V\U Rat LU1~'V\11'1 2 n~3J~m~1<?1'1LL~~'1LU~111'1 3.7 LL~~ 3.8 
~ q 

8 

6 

2 

Weight of organs per brain weight from acute 
toxicity testing by I.V injection in rats 

□ Liver Test I 

□ Liver Control I 

Liver Spleen Heart Pancreas Kidney L Kidney R 
Organ type 

' ... ... 
1tlfi 3.15 ~1'll1V1una1LJ1~<i\a'll1V1un~3Ja-1~a-1V1u Rat 1u1~V111-i 2 n~3J~n~1 
~ ~ q 
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I.V Dose Test (10) Control (10) One way ANOVA 

Liver 10.16±0.42 11.70±1.54 NS 

Spleen 0.71±0.08 0.65±0.05 NS 

Heart 0.94±0.11 1.00±0.11 NS 

Pancreas 1.11±0.41 1.27±0.13 NS 

Lt Kidney 1.01±0.08 1.03±0.06 NS 

Rt. Kidney 1.09±0.09 1.09±0.05 NS 

Brain 1.66±0.18 1.81±0.06 NS 

I.V Dose Test (10) Control (10) One way ANOVA 

Liver 6.18±0.77 6.31±0.78 NS 

Spleen 0.43±0.09 0.36±0.17 NS 

Heart 0.58±0.13 0.56±0.98 NS 

Pancreas 0.69±0.29 0.71±0.70 NS 

Lt Kidney 0.63±0.09 0.60±0.07 NS 

Rt. Kidney 0.66±0.12 0.63±0.08 NS 

* NS = not significant 

3. t:,.11;mT:i~m17'Y11--''VH.11IT1'YH.J1 (Pathology finding) 

linnm1~m11'Y11--ivo.n.nrr1'Ylr.i1 hwm1 Grading e:i1r.i1::: Lu1mJL'Yir.iu1:::V111--in~3JVl'U~ 
q '\J 

1ifum1Q<?1 15% calvitrin with electrolytes solution u~:::n~mnu~mfu 'V'-IU~173Jti<?lun~ 
q q 

m11--i~ 3.10 t:,.J~n71~n~7'Y11--''Y'-I tl1TI1'Yl tl7LU1r.JUL 'Yi r.J1J~173J ti<?1un~·1rn--i El1tn:::'V\'U Rats (I.V) 
'\J 

Liver Spleen Heart Pancreases Ab. Wall Mes. 

Group N=10 N=10 N=7 N=10 N=10 Lym 

N=10 

Control 1.60±0.55 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.80±0.44 

Test 1.00±1.00 0.02±0.44 0.25±0.50 0.00±0.00 0.00±0.00 0.90±0.31 

One way ANOVA NS NS NS NS NS NS 
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d ~ AA ~ 
<il11"1'1'Yl 3.11 mm11 Grading m1~m11YHJ11i1'Yltn"11El'1El1£.J1:::V\U Rats (I.V) 

'U 

No. Liver Spleen Heart Pancreases Abdominal wall Mes- Lymph 

1C 2.0 0.0 N/A 0.0 0.0 1.0 

2C 1.0 0.0 N/A 0.0 0.0 1.0 

3C 2.0 0.0 0.0 0.0 0.0 1.0 

4C 2.0 0.0 0.0 0.0 0.0 0.0 

5C 1.0 0.0 0.0 0.0 0.0 1.0 

6T 0.0 1.0 0.0 0.0 0.0 1.0 

7T 1.0 0.0 N/A 0.0 0.0 1.0 

BT 0.0 0.0 0.0 0.0 0.0 1.0 

9T 2.0 0.0 1.0 0.0 0.0 1.0 

10T 2.0 0.0 0.0 0.0 0.0 1.0 

0= ,~'V'l'LJY!11~~<ilun~. 1= 'V'l'Uin~rn::: focal congestion 1+, 2= 'V'l'LJ congestion, hypertrophy 

g, 5~~-­

~ 4 
Cl 

~ 3 
CV e 2 
0 
C: 

i 1 
C: 

• 
Ill 

Pathology examination 

io+--~------.~t·~-~-~-~-~ 

organs 

l 



.:I 
U'Yl'Yl 4 

11.fl11::°1JeJ;l,rn hHJ Mean±SD 1.1.1,,i:; 'Yl~~e)1JffJ13J~1fllli'Y11-J~ii~hitm111.1.rfomrimJ 
~ ~ 

~11.u~m::V111'1n~;J,JffJ1.Jfl;l,Jl.l.~::miaJ'Yl~~e:iu 1~ti1i one way ANOVA ~'!!t1~1iru p=0.05 
'I q q QJ 
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~1umnni 1 tl1 i1.;i 1<il 'Yl1 '1°15 eh'.l'Yl Eh1 ~ iiJ 1 c;n iil L ~.;ii e.l'U-LLfl iil1 ~ u (Glucose Polymer 

Cavitrin-Based) L1r.Jn-:i1J1m Cal-PD 1<ilr.J,t1tl1 100 ml ii~1m.h~nmJ~le.l calvitrin 6.25 g bLiil~ 

electrolytes ~e.l sodium chloride 540 g, sodium lactate 448 mg, calcium chloride 25.7mg 

LLiil~ magnesium chloride 5.08 mg 1~r.J,t1tl1 Cal-PD ~ii Osmolarity 281 Osmol/L LLiil~ pH 6.2 

n1j~n ~1 V\1 fl 11 :Isl L fl 'U, ~~"ll e).;) ,t 1 <il1 iil L ~.;) 6ll e) 'ULLfl iil1 <il1'U<;J e) L 61Jiil IL de) 1J t-l u.;i-rl e).;J 'Yl e).;) 
q 

(Mesothelial cell) n1j~n~1L'Ub61Jiili~1~,nn Omentum "lle.l'1flU1°1i~t-hi~°lie.l'1'Yle.l.J 1~r.JnTmr.Jn 

peritoneal mesothelial cells (HPMC) LLiil~Lff r.J.JLU M199 completed culture medium LLiil~ treat 
QJ A a.., ~ 

cells n1J 15% Cal-PD, 7.5% lcodextrin LLiil~ 1.5% Dextose L'Ylr.J1Jn1J controls t-liiln1jfln~1 

Y-l1J'h iinTntl~ r.J'UbLtl iil'1L ~ r.J.JL~nite.1 tl"ll e.J.;JjU11.J"ll e.J'1L61Jiil iLde.11J°lte.l'1'Yl e.1.;i Lflmrn Treat ~1 tJ 15% 
'II q 'II 

' ., 
calvitrin PD (<10%) d:imtl1r.J1JL'ntl1Jf11J'U1tl1 7.5% lcodextrin (>20%) LLiil~ 1.5% Dextose 

(>40%) LLiil~ positive control (>70%) n1j1J1~L~1J"lle.l'1L61Jiiliilb~tl LDS assay Y-l1J11iimj 

Uiil~tl~e.Jtl LDH ~hlLL<iin<;l1.;inuLUL61JiiliLde.11J°lie.1'1'Yle.l.J~(ln treat ~1tl 10% calvitrin LLiil~ 
q 'II 

lcodextrin LLiil~n1j<il1 tl"ll e.l.J L61Jiiliilb~ tl Pl staining Y-l1J11L61Jiiliiimjm tlUe.l tlffJ1 Lfl m Yi tl1Jn1Jit1m 

glucose polymer lcodextrin 

n1j~n~TV\1fl11:1s1 Luu ~~"ll e.1.;iJ1miil L ~.;ii'e.1mLfliil1<i11u<;l e.11 ui<ii1'Yl~iil e.1.;i 1c;i r.Jn1j~n~1 

Acute toxicity 1ui<ii1'Yl~iile.l'1Vl'U mice l~r.J n1jQ~ single dose daily "lle.l'1 15% Calvitrin with 
'II 

electrolyte intravenous L'UVl'U mice e.l1tl 5-7 weeks J1V1un 27-40 g ~ lateral vein dose 5 
'II q 

ml/kg '<il1U1'U 10 i1 LLiil~°15e.l'1'Yle.l.J 10 ml/kg single dose '<il1'U1'U 20 i1 Lbiil~ V\U Sprague 
'II 

Dawley rats e.l1tl 5-8 weeks it1V1un 250-350 g '<il1'U,1'1,1, 10 <;11 L'ntl1Jf11Jn~:ls!Q<;l NSS LUUL1iil1 
q q 

2 e.l1'Yl<i1LJ n1j~n~1f111muu~~LQtl1JY-liu1ui<ii1'Yl~iile.l.JVl'U Mice bLiil~Vl'U rats ~1'U'Yl1.Jn1jQ<;i 
'II 'II 

' V ~ oA IV V ,, , 

L'111Vliile.l<ilLiile.l<i1~1'YlV\1'1Vl'Ubbiil~'11e.l'1'Yle.l'1 <i11tl15%Calv1tnn with electrolytes solution LLiil~ 
'II 

Ltl1r.Jrnvit1unun1ju~~1t1J1Ln~e.1 LU'Uj~r.J~L1iil1 14 1u v-iu11 V1wtr.;i~e.1.;in~:1s1hliin1jmr.J 1~ii 
'II q 

fl11:ls!LL<iln<;J1.J"lle.l'1J1Vl'Un<;l1 ,t1Vl'Une.lltl1:: LLiil~,~Y-l1Jfl11:lsl~<ilUn~'iil1nn1j~161J1nLLiil~'iil1nt-liil 

n1j grading ~1'U Y-l tl1TI1'Yl m ,~iifl11:ls!LL<iin<;J1'1 e) ci1.;iiiumhiru"ll e.1.;iJ.;i e.lltl1~V\'l,l, mice LLiil::V\'U 
., 'II 'II 

rats 
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i:-1 ~ n1 j;in ~1°1J1 '1 '?l'UbUUn11;in ~1 ii'1 fl11 :IJ b U'U ~~bb~ ::fl11 :IJ b uu 1tJ1~1 un11u1 b El1 

Calvitrin :IJ1 i:-1 ~~ b umi1 r.J1 ~ an"liEl'1'1'7 El'1 ~'1~'1J11 LaJ iifl11 muu ~~ 1~ r.Jn11'Yl~ l.1'El'IJ1 'U rf'1 b61f~ I 

rats 

"" d ., "" "" d o "' 1 l , l'l.1 mwm~1'Ylfl'1fl1'1flEln1Wln~1 Toxicity for 28 days 61f'11j]::mLUU u fl1'1m11::r.J::~a Lu 

L rta'11j]1 n i El'11 iJ 1 r.J1~ L~1r.J:1JLitl1:1J1 rn:1J1 n~'1n1 i'1<?11 Lit un11i~ L~1r.J :1J 1~ r.J l.1'171 m"ln~ L 'Yl r.J 
.J' A 6' 6' v 6' \1 

uanlj]1nulj]1n i:-1~m1tl1::".lJ:1Jlj]1nflrn::mJ'11U flnt::LL ~'Yl r.J~11.1'~1 fl rn::Lll 1.1'".lJm 1.1'~1 l.1'111m".lJ1~ L 'Yl r.J 
q 

bb~::uniir.J El11 ll.1' lj]1n~mf 14'urr1fnn11:1J bb~::b 'Ylfl 1 ufo f111111~bb ~'1".lJ1~l'?Jb~'1 b ~'Ufl11:IJ~1fllli 
9 ~ q V 

' ' .., ,d I ,:;!:t_ Q..,, ~ 

"1.IEl'1n11~n~1~Elb'UEl'1~'1'U 

1. m1;in~1i:-l~"1.1El'1 pH 1u1::iu~h'1 ")"1.1El'1 Calvitrin solution ~m61f~ILda~"liEl'1'1'7El'1 

2. 'Yl~ l.1'El'IJ 1h::i~'YlTill1~ (Effectiveness) 1 um1i1'1 l~'Yl1'1"11El'1'1'7 El'11 um1n1i~"ll El'1 b~r.J 

i1r.JJ1mmoii'1611El'Ubbfl~1~m 'Ylr.J'!Jn'IJJ1mm~1:nu1 ui~f'Yl~~ El'1 L 'Ylr.J'!Jfl'IJ icodextrin 1 uvrna~ .,, 

'Yl~~ El'1 LL~:: 1 ui~1'Yl~~ EJ'1tln~LL~::1~11 r.J 

3. ;in~1m1rJamL~::m1~~6JJ:IJ"1.IEl'1 calvitrin solution (Pharmacokinetic in rats) 
'IJ 

4. ;in~1fl11:1Jb 'VliiEl'Ubb~::fl11:IJ~1'1"1.IEl'1 lflj'1fff1'11 u1::iu 1m~n~ b vtmuU°lJEl:IJ~~1iru1 'U 
q 'IJ V 

m1~n~1ii'1 fl11 :1J Lib tl1 r.J'IJ u~::f111:1J L 'VI ita n--h"ll a'1J 1 r.J1~ an 1~ 'Yl1'1"lrEl'1 'Yl El'1~ ii Lbfl ~1'Yl1muu 

fhutl1::narndadfounuJ1mm~1;nun~ fo~ LL~::J1r.J1La lflL~n~1u 
.,, 'IJ 

5. ;in~1fl11:IJfl'1'YlU (Stability) "1.10'1J1 m~iiJ1~1~ L °l1'1611El'Ubbfl~1~muu~1utl1::n au 1~ r.J 

1iL'YlflUfl HPLC 1bfl11::'1-f'V11tl1mrn glucose degradation products 
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nephropathy among Asians. Clin Nephrol, 2008 Nov; 70(5): 377-84. 
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= ~ =' ,r 3 ~fl.'U'V'-1.Lrll'l'l'ifln\il mtu'iil'Ul.J~EJ Protective role of 

~ . 

11-11~~L~u1~fu 

thiazolidinediones 

against peritoneal 

membrane dysfunction 

in CAPO patients 

Asia Peritoneal 

Dialysis College 

2006 

2550 

1. Chief Resident of Internal Medicine, Songkhlanagarind Hospital Medical School, Thailand ii 'V'-1.fl. 2542 

2550 

2. ISPD Young Investigator Award of the 9
th 

Congress of the International Society of Peritoneal Dialysis 2001. Montreal, 

Canada ii 'V'-1.fl. 2544 

3. ISPD Young Investigators Travel Grant Award of the 11
s1 

Congress of the International Society of Peritoneal Dialysis 

2006. Hong Kong, China. ii V'l.ff. 2549 

4. ISPD Young Investigators Award of the 11
st 

Congress of the International Society of Peritoneal Dialysis 2006. Hong 

Kong, China (L'lJ\ill.J1'V\1"iy:jLf'!~rieJ'1n'1 ~11i11llii'jU"i!::'D'1'D''U~'U ii 'V'-1.fl. 2549 



5. 

6. 

7. 

8. 

9. 

Thai Research Award for Nephrologist. The Nephrology Society of Thailand U 'V'Lfl. 2549 

it'n1irrhm.11{ n€h'l'Yll-1,1'<ijtJ1"ll'~1Jll'l!}n~:w1n"ll' '<ilW11i1~mnr:w~11'YltJ7tftJ 1h~'ii1u Y-1.fl. 2549 

31 

' ' ' Asia PD College Award of the 4
th 

Asia PD College/ 1
st 

Asia Pacific PD College, lncheon, Republic of Korea U Y-1.fl. 

2550 

Excellent Abstract Award. The 3
rd 

Asian Chapter Meeting of the International Society for Peritoneal Dialysis: ACM-

ISPD 2007. Hiroshima, Japan, U Y-1.fl. 2550 

Being selected as one of the leading achievers from around the world for the special 25
th 

Silver Anniversary Edition 

of Who's Who in the World 2007. 

1. (m"M-11m.1) 

(111'1!}1 t~nr\1!1-) 

111fl1"ll'1 

i.l1dinTl~fo"M-1 

Assist.Prof. Kulwara Meksaworn, Ph.D 

el1~1"Hfl~ 1 ., .. 
'Yl1fl'l"l'YI 02-218-8295 

B.S. 

M.S. 

Ph.D. 

t'f1'll112i1 

Pharmaceutical Science 

Nutrition Science 

Exercise Science with 

emphasis on Nutrition 

State University of New York at 

Buffalo, Buffalo, NY, USA 

State University of New York at 

Buffalo, Buffalo, NY, USA 

A a.. ~ .c:t A ~ 1 '-' a.., ~I I A ~ ';;'1.c:l .c:t A ~ 
~Hh'IT\•n ,am (JI Vi 3J Vi b ~Hm Vi "au el 'Wl'Hh'I m lJ ("a:::~ bb 'jlj l;h'.I Vi 3J Vi m:i::: lJ 'YI !JI Vi 3J Vi ) 

.. "'1 .,.., U YU'I. 'YI ~ 'UJ 

2537 

2543 

2547 

1. Pendergast, D.R., Fisher, N. M., K. Meksawan, et al. The distribution of white blood cell fat oxidation in health 

and disease. J. lnher. Metab. Dis. 27: 1-11, 2004. 

2. Meksawan, K., Pendergast, D. R., J. J. Leddy, et al. Effect of low and high fat diets on nutrient intakes and 

selected cardiovascular risk factors in sedentary men and women. J. Am. Coll. Nutr. 23: 131-140, 2004. 

3. Meksawan, K., Venkatraman, J. T., Awad, A. B. and D. R. Pendergast. Effect of dietary fat intake and exercise 

on inflammatory mediators of the immune system in sedentary men and women. J. Am. Coll. Nutr. 23: 331-340, 

2004. 

4. Meksawan, K., Pendergast, D.R., Vladutiu, G.D. and Awad, A.B. Effect of dietary fat intake on total body and 

white blood cell fat oxidation in exercised sedentary subjects. 

Nutr. Res. 25: 225-237, 2005. 

5. Weinstock-Guttman, B., Baier, M., Park, Y., Feichter, J., Lee-Kwen, P., Gallagher, E., Venkatraman, J. 1 

Meksawan, K. 1 Deinehert, S. 1 Pendergast, D., Awad, A., Ramanathan, M., Munschauer, F. and Rudick, R. Low 

fat dietary intervention with omega-3 fatty acid supplementation in multiple sclerosis patients. Prostag/andins 

Leukot. Essent. Fatty Acids 73:397-404, 2005. 

6. Kangsadalampai, 0., Meksawan, K. and Buranaprapruk, N. Ocimum canum seed supplementation did not 

influence blood lipids in hypercholesterolemic patients. Nutr. Res. 27:206-211, 2007 

7. Fisher, N. M., Meksawan, K, Limprasertkul, A, Isackson, P.J., Pendergast, D.R. and Vladutiu, G.D. Stalin 

therapy depresses total body fat oxidation in the absence of genetic limitations to fat oxidation. J. lnher. Metab. 

Dis. 30:388-399, 2007. 
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8. nc1111 bi!J'clJi,'{111~. ffru7m r•h'IN1i'l.tTUm, e)3J1'Yfi 'l"l3Jiitrrf, 11umum bbf111.JU'IAl7, bf,h~itif 1.r'Y13J:: 
q q 11/ q q q 

i:'n..:lfl~ "m1::,hv1uni1bnWJJ e).,jb~n1rni e)'U,b11m1 'U,']53J'J5'U,bbe) eJ<n b°l.lo/11"1'15b 'Yl1m..:lb 'Yl'1-113J'\/\7'U,m". • • • .- .., d !'Id ,, 
171"ff71"ff71i11"lliff°l.lf'f7ffo/11. UlJlJ'Yl 1 u'Yl 37 (3J.fl. - b3J.l'.J, 2550) '\/\'U,7 7-15. 

a. Nutritional Status and Pro-inflammatory Cytokine Levels in Continuous Ambulatory Peritoneal Dialysis 

Patients at King Chulalongkorn Memorial Hospital. 'Ylit1it.J'Yl7..:lb11i'l5f'f1ffo/lfU-:i::'il7U..:ilJ1.h::mru 2549 • 
1::t.J::n~1 1 U 

b, Free Radical Scavengers from Artocarpus gomezianus Bark. 'Y]'l,l,1',ijl'.J'Y]7.,jbf1i"ll'f'f7ffo/lfu-:i::'il7U • 

,::,,,0,., 0,., 6' 

c. Antioxidant Activity of Silymarin on Cisplatin Toxicity in Renal Tubular Cell. '!1it1'<ilt.l'Yl7..:ib11ff"ll'f'f7ffo/11 

u1::'iJ1u..:iuu1::mru 2550 1::t.J::L1~1 1 U 

11\'lliil~ b~HJ 1~f:u 
1. Rachman Scholarship 2542 

2. Rachman Scholarship 2543 

3. Who's Who Among Students in American Universities and Colleges 2544-2545 

4. Carlton R. Meyers Graduate Student Award 2545 

mlJ.lPl1.el{l~rn,1 (;JU@llfl1U'Wn ~1bb'Vi¾\'l'l11\'l1'111n11 el1lil11U 

Angkana Tantituvanont, Ph.D. 
0,., 0,., fi' fi' A CV 

2. (111'lfl 1m.1) 

(m1in0..:inri~) 

ll7fl1"ll'1 

1.h~-wim1~n~1 

L11ff"ll'nn3J mit::b11ff"ll'f'f7ffo/11" '<ilVn~..:imru3J'\/\1TYlt.l7~tJ 
'f '"' ., 
b 'Yl':!f'f'IAl'Yl 02-2188448 • 

1J'it1Jt1J1 
'"' ., 

b11ff'l5f'f7ffo/lJ 
'"' ., 

b11 ff"ll'f'f1 ffo/11 

Ph.D. Pharmaceutical Sciences 

3J 'Vl 11 r11:.11 i LJ 

., ~ '"' 
'<ilVn~..:imrn3J'\/\71'Ylt.l7~tJ • 

Oregon State University, 

Corvallis, OR 

1. Angkana Tantituvanont. 2008. Vaccine Delivery Systems. Journal of Health Research 22: 151-159. 

2. Angkana Tantituvanont, Walaisiri Yimprasert, Pornpen Werawatganone and Dachrit Nilubol. 2008. 

Pharmacokinetics of ceftiofur hydrochloride in pigs infected with porcine reproductive and respiratory 

syndrome virus. (Accepted in Journal of Antimicrobial Chemotherapy). 

Honor and Award: 

2540 

2546 

■ Best Poster Presentation, Stability study of C/itoria ternatea colour loaded in microparticles, 

Chulalongkorn University, 2005. 

■ Best Poster Presentation, Evaluation and development of microparticulated vaccine delivery system, 

OSU College of Pharmacy Retreat, Oregon State University, 2001. 
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3. (111'.M-1 hrn) 

(fl1'1!J-1el-ilnt"l'l1) Assist.Prof. Wipawee Kittikowit, M.D 

'V-H.111r1'Ylt.11 f\ru:: bb'ylj'Ylt.J\1!1~<ilf 'il'Vnsl-ilmffi:IJ'V\11'Ylt.J1tft.J b miwn 02-256-4235 
q 

1HqJ1lJ1 
A 

3J'V111'Ylt.nit.J ti '"1 "'"' ~11111~1 'Yi.fl. 'YI (P)"S1J 

Doctor of Medicine (M.D.) Medicine Chulalongkorn University 2539 

Second class honor 

Diploma in clinical science clinical science Chulalongkorn University 2540 

Diploma of Thal Board Anatomic Pathology Chulalongkorn University, certified by 2542 

The Medical Council, Thailand 

Certificate of achievement of one Renal Pathology University of Alberta, Edmonton, AB, 2545 

year fellowship Canada 

A a.,, d. .cl A t/ • 11.J CV ~I I A t/ ~I .d. ,CC A. ~ 
rH'h11'1,1,1,H.l'Yl~'Yi3J'VHN tlU'Yi"Stlel'l,l,'Vl&'l\l m u (1::1.J U 'Vl&'l\l'Yi3JVHL&'l::u'Yl~'Yi3J'Yi) 

1. Poklang V, Taweevisit M, Phumsuk U, Kittikowit W, Shuangshoti Sh. Bilateral giant adrenal myelolipomas in a 

young adult. Chula Med J 2004 Nov; 48(11):737-743. 

2. Kittikowit W, Thanakit V. Renal cell carcinoma with sarcomatoid and rhabdoid feature. Chula Med J 2004 Dec; 

48(12): 821-827. 

1il!.'Yi1lJ.11"t~ fi'l,l,1ih1 @\'1LL'VIU\l'Yl1'11~1m1 1e1'1m~~11li111u 

Assoc.Prof. Voranuch Thanakit, M.D 
,:::u::tt. (i' f{ A V 

4. (111'.M-11 'YI ti) 

(m'l!J-10-iln{l'l!J-) 

ll1f\1'Jl'1 'ylj t.111i1'Yl t.11 fl ru::LL 'ylj'Yl t.111!1'1'<il1 'ilW1L'l-ilmru:iJ'V\11'Yl msi t.1 t ., .-
'Yl1\l!'ylj'Yl 02-256-4235 

q 

1J',~1}J1}J1 
A 

aJV111'YJu1iu ti '"1 .,., ~11111~1 'Yi.ill. 'YI (P)"S1J 

Doctor of Medicine (M.D.) Medicine Chulalongkorn University 1992 

Second class honor 

Diploma in clinical science clinical science Chulalongkorn University 1993 

Diploma of Thai Board Anatomic Pathology Chulalongkorn University, certified by 1995 

The Medical Council, Thailand 

Certificate in Bone and Soft tissue Bone and Soft tissue University of California, Los 1998 

Pathology Pathology Angeles ,USA 

1. Punyavoravut V, Rungsirivorn. Cutaneous malignant melanoma: A pathologic study with clinical correlation of 35 

cases. Chula Med J 1994; 38(1):16-21. 

2. Punyavoravut V, Yenrudi S. Malignant melanoma of the nasal cavity: A difficult case to diagnosis and determine 

primary or metastasis. Chula Med J 1996; 40(5):404-409. 

3. Kasaltikul V, Punyavoravut V, Maneesri S, Panishpong V. Mucin-producing malignant meningioma with papillary 

and glandular pattern. J Med Asscoc Thai 1995; 78( 11 ):635-640. 

4. Kasanlikul V, Maneesri S, Punyavoravut V, Tangchai W. Oncocytoma of the parotid gland: A light and electron 

microscopic study. Chula Med J 1994; 38(6): 343-347. 
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5, Punyavoravut V, The role and the application of immunohistochemistry in soft tissue lesions. Chula Med J 1999 

Aug; 43(8): 577-597. 

6, Punyavoravut V, Sansopha L, Ruangvejvorachai P. " A clinicopathologic study of the comparative staining of a 

panel antibodies in Malignant fibrous histiocytoma and other sarcomas," Chula Med J 2001 ; 45 : 295-307. 

7. Punyavoravut V, Nelson SD. " Diffuse Bony Metastasis from Transitional Cell Carcinoma of Urinary bladder : A 

case report and review of Literature.J Med Assoc Thai 1999; 82 : 839-843. 

8, Punyavoravut V, Sampatanukul P, Ruangvejvorachai P. " Ganglioneuroma: Clinicopathological study with 

emphasis on the histologic features and differential diagnosis.Chula Med J 1999 ; 43 : 545-560. 

9. Sansopha L, Punyavoravut V, Soft tissue sarcoma at King Chulalongkorn Memorial Hospital: Review of 105 

cases.Chula Med J 2001 ; 45 : 309-319. 

10. Kasanthikul V, Punyavoravut V, Benjavongkulchai S, Panichabhongse V. Castleman's Disease : A 

clinicopathologic study of 12 cases.J Med Assoc Thai 1997 ; 80 : 195-201. 

11. Shotelersuk V, Punyavoravut V, Phudhichareonrat S, Kukulprasong A. An Asian girl with a 'milder' form of the 

Hydrolethalus syndrome. Clin Dysmorphol 2001 ; 51-55. 

12. Sakolchaipong K, Boonjunwetwat D, Punyavoravut V. Desmoid Tumor: A case report" Asian Journal of 

Radiology 2000 ; 6 : 143-14 7. 

13. Assanasen T, Punyavoravut V, lngkatanuvat S, Diagnostic criteria and concept of malignant fibrous histiocytoma: 

literature review and pathological study of 11 cases.Chula Med J 1997; 41: 509-522. 

14. Thamaree S, Sitprija V, Punyavoravut V, Akarasereenont P, Puckmanee N, Khow 0, Thaworn N. Effects of 

Russell's Viper Venom on Mediator Production in cultured Human Umbilical Vein Endothelial cells. J Med Assoc 

Thai 2001; 84 suppl 1: S 197-S207. 

15. Kleebkaow P, Shuangshoti S, Punyavoravut V, Lutigaviboon V. Superficial pleomorphic liposarcoma. Chula Med J 

1997 ; 41: 673-678, 

16. Thirabanjasak D, Thanakit V. Gut obstruction from multiple metastasis of subcutaneous leiomyosarcoma: A rare 

phenomenon. Chula Med J 2004; 47(10): 653-660, 

17. Keelawat S, Thanakit v, Assanasen T. Sinionasal neoplasm in King Chulalongkorn Memorial Hospital, Bangkok: A 

study of 164 cases. JRC Pathol Thai 2003; 2(3): 127-32. 

18. ltiravivong P, Promasa A, Laiprasert T, Techapongworachai T, Kuptniratsaikul S, Thanakit V, Heimann RB. 

Comparision of tissue reaction and osteointegration of metal implants between hydroxyapatite/Ti alloy coat: an 

animal experimental study .J Med Assoc Thai. 2003 Jun; 86 Suppl 2:S422-31. 

19. Riengchan P, Suankratay C, Wilde H, Thanakit V. Hydatid disease of the liver: the first indigenous case in 

Thailand and review of the literature. J Med Assoc Thai. 2004 Jun; 87(6): 725-9, 

20. Keelawat S, Hirunwiwatkul P, Thanakit V, Recurrent epitaxis from an intranasal glomus tumor: the 22
nd 

case 

report. J Med Assoc Thai. 2004 April; 87(4): 442-5. 

21. Voranuch Thanakit, Pichet Sampathanukul, Somboon Keelawat, Wipawee Kiltikowit. Negative association of 

lymphocyte-rich stroma and lymph node metastasis in Breast carcinoma. JRC Pathol Thai. 2004 Sep-Dec; 2(3): 

118-122. 

22. Sampathanukul P, Thanakit V, Wannakrairot P, Ruangvejvorachai P, Praditphol N, Suwanagool P, Wongwai 

Sayawans, Chaiwun B, Vinyuvut S, Pauekasakon P, Karalak A. Working criteria for grading invasive ductal 

carcinoma by the Breast Pathology Group. JRC Pathol Thai. 2004 Sep-Dec; 2(3): 105-111, 

23. Sampathanukul P, Wannakrairot P, Thanakit V, Ruangvejvorachai P, Wongwai Sayawans, Suwanagool P, 

Vinyuvut S, Chaiwun B, Pradilphol N, Pauekasakon P, Karalak A. lmmunohistochemical determination of ER, PR, 

and HER2 status of invasive mammary carcinoma: A synopsis on current staining protocol, Interpretation criteria 

and quality control measures by the Breast Pathology Group. JRC Pathol Thai. 2004 Sep-Dec; 2(3): 112-117. 
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24. Somboon Keelawat, Voranuch Thanakit, Thamathorn Assanasen. Sinonasal neoplasms in King Chulalongkorn 

Memorial hospital, Bangkok: A study of 164 cases. JRC Pathol Thai. 2004 Sep-Dec; 2(3): 127-132. 

25. Taweevisit M, Maneesri S, Keelawat S, Thanakit V. Epithelioid leiomyosarcoma of the jejunum: A case report. 

JRC Pathol Thai 2004; 3(1): 21-24. 

26. Kittikowit W, Thanaklt V. Renal cell carcinoma with sarcomatoid and rhabdoid feature. Chula Med J 2004;48(12): 

821-7. 

27. Taweevisit M, Thanakit V. Neurological deficit from metastatic low grade liposarcoma. J Med Assoc Thai 

2005;88(4 ):538-40. 

28. Taweevisit M, Keelawat s, Thanakit V, Chaipipat M, Keetacheeva K, Shuangshoti S. Congenital nasopharyngeal 

immature teratoma: A first case report in Thailand. J Med assoc Thai 2005;88(5):698-700. 

29. Thanakit V, Nelson SD, Udomsawaengsup S. Round cell liposarcoma of scrotum with indolent course in young 

adult.J Med Assoc Thai 2005;88(9):1302-1307. 

30. Thanakit V, Sampatanukul P, Ruangvejvorachai P, Keelawat S. The association of Co-expressin of CD44v4/MMP-

9 with different nodal status in high-grade breast carcinoma patients. J Med Assoc Thal 2005;88 Suppl4:S30-35. 

31. Sampatanukul P, Boonjunwetwat D, Thanaklt V, Pak-art P. Integrated criteria of fine-needle aspiration cytology 

and radiological Imaging for verification of breast cancer in nonpalpable lesions.J Med Assoc Thai. 2006 

Feb;89(2):236-41. 

32. Tantbirojn P, Sansopha L, Thanakit V, Sirisubya N. Paraurethral leiomyoma: a case report. J Med Assoc Thai. 

2006 Apr;89(4 ):545-9. 

33. Thanakit V, Shuangshoti S, Ruangvejvorachal P. Expression of CyclinD1, p27kip-1, and bcl-2 in Plexiform 

Neurofibroma with and without Malignant Transformation In Neuroflbromatosis Type 1. J Med Assoc Vol.89 

Suppl.3 2006. 

34. Keelawat S, Shuangshoti S, Assanasen T, Thanakit V, Ruangvejvorachai P, Poumsuk U, Wannakrairot P. RET 

Proto-Oncogene Expression of Papillary Thyroid Carcinoma in Thal Patients. J Med Assoc Thai Vol.89 Suppl 3 

2006. 

35. Bunaprasert T, Thongmarongsri N, Thanakit V, Ruangvejvorachal P, Buranapradltkul S, Maneesri S, 

Kanokpanont S. Tissue Engineering of Cartilage with Porous Polycarprolactone-Alginate Scaffold: The First 

Report of Tissue Engineering in Thailand. J Med Assoc Thai Vol.89 Suppl.3 2006. 

36. Prasertsung I, Kanokpanont S, Bunaprasert T, Thanakit V,Damrongsakkul S. Development of acellular dermis 

from porcine skin using periodic pressurized technique. J Biomed Mater Res B Appl Blomater.2007 Sep 12; 

( Epub ahead of print ) 

37. Prasertsung I Kanokpanont S, Bunaprasert T, Thanakit V, Damrongsakkul S. Development of acellular dermis 

from porcine skin using periodic pressurized technique J Biomed Mater Res B Appl Biomater. 2008 

Apr;85(1 ):210-9. 

38. Thanaklt V, Ruangvejkvorachai P, Sampatanukul P. Expression of E-Cadherin and Syndecan-1 in Axillary Lymph 

Node Metastases of Breast Cancer with and without Extracapsular Extension. J Med Assoc Thai Vol.91 No. 7 

2008 

s. ~e:i (1111t11-m.1) 
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Miss. Phonethipsavanh Nouanthong 
~ ft 6'° 6'° A CL< 
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ll~QJQJ1 ilf1'll11'2i1 3JV111'Yltl1i£J 
.. ..11 ..,.., U 'ft~. 'YI lPl"SU 

Bachelor of Science (BSc) Medical Technology Khone Kean University 1994-98 
1------·····-------t------················ ·······················-----------l-------------1 

Master of Science (MSc) Health Sciences Chiang Mai University 2003-05 

Master of Business and 

Administration (MBA) 

International Business Technology Mahanakorn 

University 

2006-08 

A a.., .J ,::t A f( , g,., a.., ~I , A f( .t;;t1 ,J .c,; A t!. 
r-Hh'l1U1'il £l'YllPl'V'l3JVHr.W Lb 'V'l"S£J DUVl~<l m u (7~~ Lb '1-'16-l'1'V'l3J'VHt~~u'YllPl'V'l3J'V'I) 

1. Kriengkrai Srithanaviboonchai, MD, MPH; Kittipong Rungruengthanakit, MSC; Phonethipsavanh Nouanthong, 

MSC; Supansa Pata, MSC; Thira Sirisanthana, MD; Watchara Kasinrerk, PHO, Novel Low-Cost Assay for the 

Monitoring of CD4 Counts in HIV-Infected Individuals, Journal of Acquired Immune Deficiency Syndromes, 

47(2): 135-139, February 1, 2008 

2. Nouanthong P., Supansa P,, Sirisanthana T., and Kasinrerk W. A simple Manual Rosetting Method for Absolute 

CD4+ Lymphocyte Counting in Resource-Limited Countries. Clinical and Vaccine Immunology, May 2006, p, 

598-601, 

3. Nouanthong P., Chiampanichayakul S., Sirisanthana T., and Kasinrerk W. Development of 

Method and Reagent to enumerate CD4+ T lymphocyte in whole blood by Non-Flow Cytometric 

method. Chiang Mai Medical Bulletin Vol. 43 No. 3 (Suppl) September 2004. 

1993-98 

2000 

2002 

2004 

2003-05 

2005 

2003-2005 

2008-2011 

6. (n1li-11'Y1£J) 

Thai Government scholarship for studying basic sciences and Bachelor degree, Khan 

Kaen University, Thailand 

Australia National Reference Laboratory Fellowship for attending the SEAWP Region Laboratory 

Quality Assurance, Bangkok, Thailand 

Japanese Red Cross Society Fellowship for Technical Blood Training Program 

"Training on Safe Blood Transfusion Services in Japan", Japan 

International Cell Research Organization- UNESCO Fellowship for training in Molecular 

Biology& Diseases, National Institute of Hygiene& Epidemiology, Vietnam 

Fogarty AIDS International Training and Research Scholarship, the Johns Hopkins University, for 

studying Master degree at Chiang Mai University, Thailand 

Outstanding research fellowship for attending summer course on Biostatistics and 

Epidemiology at Johns Hopkins University, USA 

BIOTECH research grants for Master thesis work, Thailand 

Asian University Networks scholarship, International Affair Chulalongkorn 

University, Bangkok, Thailand . 

..: .., .. 
U1'1ilf11'V'l"St'V'lqj 'V'IU3J1i,'W (111 tmu<im<i1'.li1n1-s un1i£J 

( Jl1'l!r10-m rp1) 

Jl1fl1'])'1 

Miss, Pornpen Panomwan 
fi' f>' fi' A 4"' 

e)1£.ljy'f1~~j mu,:; Lb'Y'l'Yl£.JY11~~j ~W1"1'1mru.:iJ'V\11'YH.111iW 
• • 

t miv-rn 02-256-4000 ~ eJ 3593 



37 

tl1qJqJ1 
A 

3JV111'1'1tl1~'t.1 
.di d,1 g,.,°"" 

6'111.111211 iJ 'YUT. '11 ~11J 

Bachelor of Science Biology Prince of Songkla University 2543 

Master of Pharmaceutical Pharmaceutical Prince of Songkla University 2549 

Sciences Sciences 

A. a.., d .di A ,: I g,.., Q.,, ~I I A ,: ~I d. ,:I. A 6'. 
mh'l1'\,l,'J\l tl'l'llil'Vl3J'YHN mt vntiel¾Vlilh'.l m u (1:::~ u Vl6~,'.Jfl3JYHb~:::u'l'llil'Vl3J'Vl) 

1. Panomwan P, Nilnond Wand Limviwatkul R. The effect of long-term treatment with Toei-hom (Pandanus 

odorus Ridl.) leaf extract on blood pressure responses to vasoactive agents in normal rats. Annual research 

PSU. 2003. P 497 

2. ff\.l,n'Yl'Y'ILJ 'Yl'Y'ILJ1<11U elqj'li'\.1,11111« U1'111 bU1aJU1 iqiqi1mm '11Yi1'1 'Vl1b~qj fi'\,l,3J'J~U ~1iXm::U1<il 

1'Yl !J1 m::m1'1R1ii11nt.~"l.ln11b~11::1'1 bb~::«e:J1JRTU01n11111 !JV\ tf'11ifunT'SffS1'1 bR1aJ1)5JYiaJfl'\.l, t 1rl 
' " ' ~ A I A ~d 'V 

Adverse Events Following Immunization (AEFI). n11RaJaJ'\.l,11::1J1<ilTY1!.J1bb'V\'1'111<11 fl1'1'Yl19. 'V\'\.1,1 159-164 


	ปกภาษาไทย
	กิตติกรรมประกาศ
	บทคัดย่อภาษาอังกฤษ
	สารบัญ
	บทที่ 1 บทนำ
	บทที่ 2 วิธีดำเนินการวิจัย
	บทที่ 3 ผลการวิจัย
	บทที่ 4 การวิเคราะห์ข้อมูล
	บทที่ 5 สรุปผลของการวิจัย
	บทที่ 6 วิจารณ์ผลการวิจัย และเป้าหมายงานที่จะทำในโครงการต่อเนื่องต่อไป
	รายการอ้างอิง
	ประวัตินักวิจัย

	Button1: 


