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The objectives of this study were to evaluate effectiveness and safety of extended-release 

nicotinic acid for the reduction of serum phosphorus in dialysis patients. A randomized placebo-

controlled trial was conducted at three hospitals and a clinic for 18 weeks. The 28 hemodialysis 

patients with hyperphosphatemia after 4 weeks of diet control period were randomized to receive 

once daily extended-release nicotinic acid for 12 weeks. The initial daily dose was 375 mg and then 

titrated once weekly to 500 , 750 and the maximum dose of 1,000 mg , as tolerated . Control group was 

received placebo. There were 14 patients in each group and all patients sti ll received standard 

treatments. Laboratory findings were performed every 4 weeks to evalua te the effectiveness and 

safety. Data was analyzed from all 28 patients. 

At the 1 i h week, average serum phosphorus of nicotinic acid group significant reduced from 

7.13 ± 1.09 to 5.65 ± 1.22" mg/dL (p < 0.001) . There was no statistical sign ificant difference" between 

both groups. Nine of 14 patients (63.63 %) in nicotinic group were ach ieved KlDOOI serum 

phosphorus goal. Serum HDL of patients in nicotinic group increased 30.22 % from baseline 

(p = 0.037). There were no significant changes of serum calcium and parathyroid hormone level. 

Energy and phosphorus intake showed no significant differences between both groups. 

The mean tolerated dose was 723.21 ± 302.95 mg. The tolerated dose of male patients was 

higher than female's. Hot flushing was found in all patients of nicotinic acid group. Common 

gastrointestinal adverse effects and dizziness were found in both groups. There were no Significant 

changes of FBS, uric acid, AST, AL T, ALP and CPK in all patients. 

We can conclude that extended-release nicotinic acid is effective and safe in reducing serum 

phosphorus as add-on standard therapy in hemodialysis patients 
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1 "'"" '1· I ..... •• 1 •• 1 ~ dO J' ov, , ~"... -::I 
~1~1~rl'JI~L'JItJ ~'tln[;1'tl u Iil~Ln~Jl'l')~Y'i'tl~LY'i[;1.'lJL~'tl~~~"ll'lJ Jl'l')~~~n~'I,)Iil~n'tl.~Ln~m~v~tJ 

'" " , 
~~"ll'tl~Yi'ln 1 Yl~'tltJ ~e1'tlfl~'lJ LLI"l~ L~tJ~ LL~~~ [;1'1~'lJ~ LtI'lJ~'I L~ [;1;1~Yl'l~ [;1N LL~~Yl'l~~'tl~YiIil~'I1'1 . . 
~" ov 1" ~ J' ":"1 ."1 " ..i 1 " , .~~~~iJ"ll'tl~Ynn Yl~'tltJ ~e1'tl~ .~'lJ~~"ll'lJLL~~Ln ~ Lu'lJu ~~1 LLYlm'JI'tl'lJYl [;l'\~~1 ~LLn Jl'l,)~ 

" Yi'l~'I1Yl~'tltJ~e1'tlfl~'lJ~~'JIll~YJ~wJ~ (secondary hyperparathyroidism) 'lJ'tlm'lmr'lJJl'l,)~ 

yj'tl~ Lyj [;11 'lJL~'tl ~~~u~ d~ 1 ~n m~Ln ~~ 'I~tl~~n'tliJ L;~.n'tl'lJ~:;~rJ'I~ LLI"l~ L~tJ~ LL~ :;yj'tl~yj'tlf~ ~~ 1 'lJ 
'" 

(calcification) ~'lJ1'lJiJ1-L')ru"ll'tl~L~'tlL~'tl'tl'tl'lJ (soft tissues) ~'I~1 "ll'tl~1'1~mtJ LL~:;~~'I~~~'tl 
m~Ln ~m~[;1n [;1~n'tl'lJ1'lJ~~iJU~,) 11il LL~~~~'tl ~ L~'tl ~ (cardiovascular calcification) ~~ LtI'lJ 

iflil4'm~m~~'1 ~~"ll'tl~mn~tJ~ [;1Iil'l n L~1"l1 'lJ~:;iJiJ"ll'tl~~,) 11il LL~:;~~'tl ~ L~'tl ~~')tJ [1-3] 

l"l,)iJ'"l~m~'Iruyj'tl~yj'tlf~1'lJm~'Im~~m mn~~~~tJ~L,)~'I~1'tl1"l,)'I~~1'lJm~~'I~1[;1 LL~:;m~ 

1-ntJ'I4'iJyj'tl~ Lyj [;1 L~tJ tJ'I4'iJyj'tl~ Lyj [;11il:;~ ~m~1 ruyj'tl~yj'tlf~~1il ~rl n ~ ~en~Iil'l n'tl'l~'I ~ tJ'I~n n'l~ 
'" '" 

'Hri'lJ1'lJifIilIil11'lJ 1~LLri 'tl~~~-J~1e1~~'tln1'J1~ n~~Ln~'tl"ll'tl~LLI"l~L~tJ~ LL~~m4'iJyj'tl~Lyj[;11'lJn~~~ 
'II ~.. "I 

" 1~1-D;1~LLI"l~L:]tJ~LL~~'tl~~~-J~ 1~LLri sevelamer hydrochloride (Renagel®) LL~~ lanthanum 

carbonate (Fosrenol®) ~~mLL~~~'JIll~lil~ntl~:;~YlfiJl'lYi1'lJm~fn~'ILL[;1n~'I~ri'lJ1tl 
II 'I I 

'lJ'tlnlil'ln-J'lJU~mfin1~~'lJ1 Yin'l~~nm~~n~'I'tl~1'lJiflil,11'lJ L-D'lJ m~'Hm~ml"l~llnYinn~1n1'lJ 
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~ , 
m~tJ'LJtJ-.l m~1'11'1 n~'LJ'1Itl-.lyjtl~yjtlf~Vi1(;\ LL~:::1 \l'V11-.l L~\lm~1 ~ 

" 

ml'1m~~Un~1tl1\ltl:::;\l (nicotinic acid or niacin) LtI\lm~i:h.h:::~'V1fiJl1'V'l 

LL~:::;:j WJ1~tJ~tll'1.rirJ~-.l1 \lm~fm~1 ~'J1~ ~ I'1tJn ~'1Itl-.l1 '1I21\l1 \lL~tll'1~1-nn\l~1\l1\ln~1 50 tJ 
" 

(low density lipoprotein-cholesterol, LDL-C) ~1tl1(;\m~L'ntlh(;) 

(triglycerides) 1~ LL~'J n~l'1m~ ~UntJ-.l LtI\lm 1 \ln~~fnM1 ~'J1~ ~ I'1tJn ~'1Itl-.l1 '1I21\l1 \lL~tll'1~ • , ...... ... 
~1~1~Cl L'V'l~~:::I'1'LJ'1Itl-.l Ltl'n I'1LLtl~-~tl L~~ L(;\tl~tl~ (high density lipoprotein-cholesterol, 

HDL-C) 1~~1n~~1'1 ti-.l1tlrJ~::: 20-30 [11] ~-.lCitl~1LtI\ltlIOl9mJtl-.ln\l'1ltl-.lmniil'1'i:~~LL'V1m-ntl\l • 

1 \l~:::'LJ'LJtr'J 110l LL~:::~~tll'1 L~tll'1 \ltlnlOl1 n~\lm~~m~1~9rJ~~1rJ m~~ nM1 'V'l'LJ~1 ml'1m~~UntJ-.l 
~1~1~Cl~ 1'1~:::~'LJ'1Itl-.lyjtl~yjtlf~1\lL~tlI'11~~n ~'JrJ [6-1 0] m~~m~11 \li (;\1"'V1I'1~tl-.l"'11 ""'V1n'LJ~1 

e.J~ 1\lm~~ 1'1~:::~'LJyjtl~yjtlf~1 \lL~tll'1'11tl-.ltl\l~\lfi'1ltl-.lm~~Umii 1'11Ol1n n~ 1ntJ'LJG-.l~ Na Pi-2b . 
LL~::: Na Pi-2a sodium-dependent phosphate co-transporters LtI\lI:.J~1""Liil'1m~~l'1m~~I'1;~ 

n~'LJ'1Itl-.lyjtl~yjtlf~~'V11-.lL~\lm~1~ [12] 

~ ~ , 
1-nt\l'1l\l11'1~-.lLL~:::Hm1'\l~:::~~1rJ~f-.l ~n"'-.lmm~hj~-.ltJ~:::~-.lrlVi~1~'1J1Ol1nm~Hm 1~LLri 

Jl1'J:::1tl\l~'LJ'J1'LJ (hot flushing) m~1tl\lLLI'1-.l'1ltl-.l ~'J~~-.l LtI\lL~~1 ""~1l'JrJ~1\l'J\l~~-.lhJ~1~1~Cl 

'V1\l~tltl1m~hJ~-.ltJ~:::~-.lrl~-.ln~1'J Liil'1hJ1""~'J1~i'J~~tl1\lm~Hm vh1""~'J1~UrJ~1\lm~H 

m~~tlrJ~-.l1tJ [13] 

tJ~l'1tJ~tlm~tl1""tltln~'V1t\l1\l (extended-release nicotinic acid) L~tlL~~~'J1~~:::I'1'Jn1\lm~ 

Hm1~1'\l~:::~f-.l LL~:::~l'1mm~hJ~-.ltJ~:::~-.lrl~~1~'1J ~tl mm~1tl\l~'LJ'J1'LJ~~'J~~-.l ~-.l 
~1~1~Cl'Jl'JrJL~~~'J1~i'J~~tl1\lm~Hm'1ltl-.l~1l'JrJ (compliance) 'i:l'1rJtJ-.l~-.l;:jtJ~:::~'V1fie.J~1\lm~ 

" " ~ 
fn~1L'Jl\lL~~ [13-16] m~~9rJ1\l~f-.l'il~-.lLtI\lm~~n~1tJ~:::~'V1fie.J~ LL~:::~'J1~tJ~tlI'1JlrJ'1Itl-.lm~ 



3 

~ n~1u~:;~Ylfie.J~ LL~ :;r1':l1'-JU~~ (;)JitJ'lJ~--l n1 ~ Lon n ~(;1mr1 ~Un~u mJ'U~~ n ~Yl i 
\\1\\ 1 \\n1~~ (;1~:;~'Uyj~~yj~f~1 \\:nf'-J'lJ~--l ~thm\'1--lL(;l 

" 

1. n~'-J~thtJ~1--lL(;l~Hlf'Um(;1mr1~Un~uLL'U'U~~n~Yli\\1\\ ih:;~'U 

yj~~yj~f~1 \\:nf'-J~ (;1~--l LL~:;~ (;1~--l~tJ1--l~,rtJ~1 ~ t1J Ln~ LWtJ'U L VltJ'U fl'U n~'-J~L~f'U n 1~fn~1 LL'U'U 

'-J1(;l~~1\\ ... 

2. n~'-J~thtJ~1--lL(;l~L~f'Um(;1mr1~Un~uLL'U'U~~n~Yli\\1\\ ~n1~L~'-J;\\'lJ~--l 
L~'I!~LL~~-r1~L~~L(;l~~~~ LL~:;n1~~(;1~--l'lJ~--l~:;~'Ur1~L~~L(;l~~~~~':l'-J L(;lm~L'l!~h~ LL~:; LL~~~ 

LL~~-r1~ L~ ~ L(;l~~~~ LL~:;~ LU~tJ\\LLU~--l~tJ 1--l~,rtJ~1 ~ t1J Ln~ LWtJ'U L VltJ'U fl'U n~'-J f01':l'U ~'-J 

3 . n~(;1mf01~Un~ULL'U'U~~n~Yli\\1\\~f01':l1'-JU~~(;1JitJ Ln~Hl\\~thtJ~1--lL(;l 
L(;1tJ~thtJhJ~n1n~'-J;\\'lJ~--l~1(;l1~1\\L~~(;1 m(;1tJ1-n L~\\L'l!~~'U (AST, AL T, ALP) L~\\L'l!~ 

" " ~ , 
n~1'-JLtl~ (CPK) LL~:;L).]~mn1~LL~(;1--lVlEj(;1Un~ L~LLri mn1~¥~\\':l'U':l1'U(;l1'-JEj':lVt,r--l mn1~ 

" 

~ ~ , 
n1~';)~tJ1 \\r1f--lil~ (;1 (;l1'-J ~thtJ\\~nVl L.;]1 f'U n1~~ 1--lL(;l ~':ltJ n1~yj~ n L~~ (;1 Vt1-~ n 1~ 

" 

'-J--lfl{] Ln~1 h--l~m'U1~YlVt1~cJ1\\~n f01~Un ~\\~LL~Yl~oW oo.J\\1 LL~:;~~UfiL~f01L(;lLL~--lU~:;LYl PlL YltJ 

ru ~nfl~mru~oo.J\\1 LN~m'U1~~--l~ ~:;Vt~1--l~\\~ 1 '-Jnnf01'-J 2552 n--l 31 '-Jnnf01'-J 2553 
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111'J::vJ'!l1HvJ (;11. 'UL;'!l(;1~.:I (hyperphosphatemia) ~~ltJ (1'1 nl~~ ~lJr.ltJ;:J 
~ ~ 

" " ~:;~1.J~'fl~~'flf~1 t.l~f~~'1n~1 5 .5 ij~~ nf~ ~'fl L~:n~ I?l~ 1 t.ln1~~~tJ r1f'lil~'1I?lI~~~ n Lncwey]"JJ'fl'l 
~ 

Kidney Disease Outcomes Quality Initiative (KlDOQI) [17] ~1~LLt.l:;"jI~:;~1.J~'fl~~'flf~1t.l 

L~'fl~~ L~~I:;~~~I~f1.J~lJrJtJhr111?l~'flf'l~:;tJ:;~ 5 ~1'fl~1J'JtJ~I'111?l i'l n1~~1'111?l~'JtJn1~~'fln 
~ ~ 

n'a(;lijLFt ~ijn'atJ LL1J1J'!l'!lml'Vlt'U1'U (extended-release Nicotinic acid) 
~ 

~~ltJ(1'1 tJ1Lij~~;:J~'JtJ1~II"l'1J ~'fl m~mr1~Un ;:J~l?lnn1nJ~~U~'fltJ~'JtJ1th:;~ICW 100 
, " " 

ij~~nf~ ~'fl-n'J L~'1 1t.ln1~~~tJ r1f'lilHtJ1 Lij~ Niaspan ® (1 t.l'fl:;~ LLUt.l® "JJ'fl'l1.J1~'V1 LL~1.J1.J'fl1?l 
ClIo.., QQ ..... _ 

~11.J'flLL~I?l'fl~~ r.nn~ (USA) "JJt.lI~ 375 LL~:; 500 ~~~m~ L~"JJ'V1:;L1.JtJt.ltJ1 1 C 1/51 (NC), 1 C 

2/51 (NC) 



..a 
UVI'VI 2 

1'W1l1')~tJn~ fil'WLnlil~nn1T'l..j;'Ulfil~'el~~'elf~1il1nm'\.nTL'il~tJ 1 ,200 ij~~nf~ 

~'el1''W t~tJm~1ru~u1'Ulfillil~~~~-:j[;l1~mtJ m~1ru~'eltJ~~ 80 "lJ'el-:j~'el~~'elf~~U1'Ulfillil~Cln~~ . ~ ~ 

:]~~~11~~m'ilYn~1'W~')'W jejunum LL~~ duodenum ~'el~~'elf~tJT~~1ru 800 ij~~nf~Iil~'el~ 

LU'W~'el~~'elf~~')'W~nn1TLL~mtJ~tJ'W (exchangeable phosphorus pool) L~tJ~'eltJ~~ 70 Iil~ 

~~~~'eltJl'WL'1I~~ ltJ~~,)'Wn1TLL~mtJ~tJ'Wl'WT~uum~~n (skeletal mineralization front) ~'eltJ~~ 
~ ~ 

29 LL~~'el~l 'W;f~ LYim~'eltJ~~ 1 l[;lLu'W'el1'tJ')~~i n~ L~tJ,)~'el-:j rlU n1Tfh~' ~~'el~~'elf~ ~'el~~'elf~ 

~')'Wl~'kl tJT~~1ru 800 ij~~nf~~'el1''W 1il~~nrh·r~t~tJn1Tiu'el'eln"lJ'el-:jl[;l [5] (1l1Yl~ 1) 

ifllililn 

150 mg fiD1'U 

tTll ilDnv"~'" 
800 D'lJl GiD1'U 

i1 
aA'IJUA till"~nHl!n 
300 mg fiil1'u 
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1"l,)'UI"ll-JL(;)t1nl~·th-ll'Wtl~:;~I'\..lfi'W~:;~~I--l~1~11Ymltlr;111'e)fll-J'WLL~:; calcitriol ~ih~~~n"lJ'e)--l , 

~ln 1 YI ~'e)t1 r;111'e)fll-J'W~'e)nJ ~1"l')'U fOll-J ~~"lJ'e)--l LLI"l~ L;ntll-J L(;)t1 nJ~'e)'e) n qYl~t(;)t1 j;1N (;]'e) n~:;~ n LL~ :;1j;1 

~~ " al 0 ~.!"i' ~ 0 ""... ...".. J' ..I ... 
LL~:;'e)'e)nqYlfi ~(;)t1'e)'e)l-JYI~1 L~ ~(;)t1ml"ltl calcitriol Yll ~~~:;(;)'U'1J'e)--lLLI"l~L'l!t1l-J ~'WL~'e)(;)~--l'1J'W Ll-J'e)l-J 

cal I cal ~ ., ... J' O,,"'Q 
nJ~~(;)~--l'1J'e)--lLLI"l~L'l!t1l-J ~1--lnJtI'"l:;l-JnJ~~~--l~ln LYI~'e)t1(;)l-Jln"ll'W '"l:;YlI ~~Ln(;)nJ~~~It1"lJ'e)--l 

.::. J' Q tlQ .d "" .- .... "" GI 0 
m:;(;)n L~l-J"ll'W l-Je.J~ L ~Ln (;)nJnl"l~'e)'WtI1t1"lJ'e)--l LLI"l~ L'l!t1l-J LL~:;~'e)~~'e)~~ L"lJl~ m:;LL~ L~'e)(;) LL~:;YlI 

~ ~ 

L..nj;1 Ln(;)nJ~(;)(;);l-JLLI"l~L;ntll-JL~l-J;'WLL~:;~(;)nJ~(;)(;)n~'U~Yi'e)1j;1 (tubu lar reabsorption) "lJ'e)--l 
~ ~ 

~'e)~~'e)f~ L'WJll'):;tln ~n~ 1nnJn~l-J;'W"lJ'e)--l~ln 1 YI~'e)t1 r;111'e)fll-J'W~ j;1'e)'U~'W'e)--l (;]'e) nJ~~ (;)~--l"lJ'e)--l 

LLI"l~ L~t1l-Jl 'W~fl-J L1J'Wn~ 1n~ i1tl~:;~YI fiJll~l-J1 n L 'WnJ ~fm~n ~:;~'U"lJ'e)--l LLI"l~ L~t1l-J LL~ :;~'e)~~'e)f~ 

~l'ilJn1n'h\J1U 
L"lJn1""cnu lIa\J l-a.- ~~n~1J . 

hydroxylase MI!~n UflcH~UlJL~lJ 

~ "lJn1"atl" ~Gln1'~51n~1J 
caldtriol ~£Ia~da 

L "lJn1n.l~'illJ 
UFl~L~UlJ~~ c:l :l 

UfliH~UlJL"lJ UFliH'ilUlJL"lJ 
~£Iaw£I!a';l1" 

w£lawa!CIIL "lJ w£lCllwa!ac:l~ .h1.a 

UFlc:lL~UlJL"lJ 
waa~afall"e. 
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Jl1'J ~yj'e)~ L yj (;11 tJL~'e) r;)~~ (hyperphosphatem ia) LUtJJl1'J ~LL Vlm.n'e)tJ~Y'/tJ1~ 

D'e)tJ1 tJeJlhtJ L~1"]1(;1'e)rh~'VI~ n L~tJ~ hJ1~ L ti'e)~'"l1 n m~itJ'e)'e)n"lJ'e)~yj'e)~yj'e)~~~~ r;)~~ Ln'e)h~ mtJiJ 
" 

"lJ'e)~yj'e)~yj'e)~~~1(;1 ~~~nl"]'JtJ~l-J~'JtJY'/1n1V1~'e)tJ~1I'e)fi:l-JtJ (parathyroid hormone: PTH) LL(;]1tJ 

~1.htJL~1"]1(;1Li'e)~~~~tJ~vhtJ (end-stage renal disease) Ln'e)~(;1nmm~'e)~~1tJLn~Ll-J'e)t~~ 
(glomerular filtration rate: GFR) tJ'e)tJ~~n~1 20-25 ij~~~(;1~(;]'e)tJ1Yl n~1n~~mh'J'"1~1~ 

~1l-J1~n"l! r;)L"I!tJ1~n(;]'e) ttJ ~~ Ln r;)Jl1'J~yj'e)~ Lyj(;11 tJL~'e) r;)~~;tJ 
" 

., 
'VJ~tJ1Jij (secondary hyperparathyroidism) tJ'e)n'"11 m!tJ Jl1'J~yj'e)~ Lyj (;11 tJL~'e)r;)~~~~ Li~1,xiJ 

mnn r;)~1 ~tJ ~~n'e)tJ L:n~.n'e)tJ~~'VI~1~ LLI"]~ L~tJl-J LL~~yj'e)~yj'e)~~ ~~ 1 tJeJlh tJ L~1"]1(;1,r nY'/tJ~1 Ln r;)iJ 
" 

Jl1'J~LLI"]~ L~tJl-J1 tJL~'e) r;)~~'e)tJ LL~'J 'VI1'e)Jl1'J ~LLI"]~ L~tJl-J1 tJL~'e) r;)~~~'"11 n m ~ 1~~tJtJ14'tJyj'e)~ L yj (;1~iJ 
" " " 

... !'I ".1 .~".. J'~.. J'..I, 
LLI"]~ L'l!tJl-J LutJ'e)~ I"] u~~n'e)tJ Vl1 b'VI Ln r;)m~(;1n (;1~n'e)tJ (calcification) 'lItJ b tJtJn'J ru'll'e)~ L tJ'e) LtJ'e)'e)'e)tJ 

(soft tissues) (;]1~1 'lI'e)~i1~mtJ LL~~~~1~'1J~'e)Lnr;)m~(;1n(;1~n'e)tJ1tJ~~tJtJ,r'J1'"1LL~~'VI~'e)r;)L~'e)r;) 

(cardiovascu lar ca Icification) ~~ LUtJir'"14'tJ L~ tJ~~~ 1 ~ '1J"lJ'e)~ m n~tJ~-;S (;1'"11 n L~1"]1 tJ~~tJtJ"lJ'e)~ 

,r'J1'"lLL~~'VI~'e)r;)L~'e)r;)~'JtJ [1, 18-21] 

~~~tJyj'e)~yj'e)~~ ~1n~1 6 .2 ij~~ n~l-J (;]'e)Lr;):n~ [;1~) '"11 n~tJ.yh m~tJ~~LijtJ~l-J~~ntJ~m~.yh~1tJ 

"lJ'e)~,r'J 1'"1 LL~~'VI~'e)r;) L~'e) r;) Lr;)tJH computer-assisted ultrasonography Y'/tJ~1~lhtJ n~l-J~iJ 

yj'e)~yj'e)~~1 tJL~'e) "'~~'"1~iJ~~~tJ"lJ'e)~ fOl'J1l-J ~tJL~'e) ",1", LL'e)~ L VI ~ n 1"]'J1l-J ~tJL~'e) r;) L'u~tJ LL~~~"I!tjm~ 
" 

tJ'e)nr.l1mrtJn~l-Jyj'e)~yj'e)~~~~~~iJ"lJtJ1r;)L~tJ~1~tJtJn~1~"lJ'e)~ carotid artery ~~n~1 LL~~iJ 
i "'~'JtJ"lJ'e)~ ~l!~ (;]'e)~'lI'e)~ L~tJL~'e) r;)~tJ'e)tJ n~1 n~l-Jyj'e)~yj'e)~~ ~1 m4'tJMtJ~1 eJu'JtJ L~1"]1[;1~~tJ~vhtJ 

\J <iii \J CII qJ 
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1:;~1.J~!l~~!lf~1\lL~!l(;)LL~:;e.J~'H;lru1:;~~1~LLI"l~L~m.m~:;~!l~~!lf~ (calcium x phosphorus 
" " , 

product) LL~:;~ (;)11 n1H~tJ=Pl (;)1 \l~u')tj'i:1I"lL(;) c;.'flf~~fl.Jn11~1~ L(;) t(;)m,)1.J1,)lJ-if'fllJ~~ 1 n 
" " 

n11~n~1"l1\l1(;)1~'1J1\l~u')tJt1I"lL(;) 2 n11~n~1"l1'fl~ United State Renal Data System 

(USDRS) L~LLri Case Mix Adequacy Study (CMAS) LL~:; the Dialysis Morbidity and 

Mortality Study Wave 1 (DMMS) ~1.J~1~u')tJhI"lL(;)~lJ~:;~1.J~'fl~~'flf~1\lL~'fl(;)lJ1nn~1 6.5 
ou 

lJ1nn~1 72 ~:;lJl"l,)llJL~tJ~"lI!l~n1H~tJ=Pl(;)lJ1nn~ln~lJ~lJe.J~~ru'fl~1:;~~1~ 42 ti~ 52 ti~ 

~'fltJ~:; 34 \l!ln~l n,r\lLn!l1:;~1.J"lI!l~~1 n L Yl1!ltJ c;l e1!lfLlJ\l~~~wi~:;L ~lJ l"l,)llJ L~tJ~"lI!l~ n1~ 
" 

Lew [19] L~!l~11"l,)llJ~lJ~\lfi"ll!l~i1~{tJ(;h~1 ~m~lJe.J~~'fl~(;)11n11L~tJ=Pl(;)"lI!l~~U')tJ~1~L(;) 

~1.J~1~~~1 \li1~{tJ~1~1 L~~h,r\l ~!l~:;~1.J"lI'fl~~'fl~~'flf~1 \lL~!l (;) t(;)tJ~l nn11',) Ll"ln:;i~l.J~l 

~(;)nn1H~tJ=Pl(;)~:;L~lJlJ1n~\lLn!l1:;~1.J"lI!l~~!l~~!lf~~ln~1 5 ~1!llJ1nn~1 7 n~~nflJ~!l 

L(;):n~ (;)1 ~ln m~~n~l ~1~1 KJDOQI L~-n Ltl\l~~ n~1\l1 \lm~LL\l:;Ul~:;~1.J~!l~~'flf~1 \lL~!l (;)~ 
", " 

L~lJl :;~lJ~l~fl.J ~U,)tJ t11"lL(;) L1'flf~ 1:;tJ:;~ 5 ~1'fl ~U')tJ~l~ L(;) ;1~ m1~ 1~ L(;) ~') tJ n11~'flm~!l (;) 
ou " 

LLI"l~L~tJlJLL~:;~!l~~'flf~hjm1~:;Ln\l 55 [17] 'flth~hn(;l1lJ~lnm1~n~1 The Dialysis 
" , 

Outcomes and Practice Patterns Study II (DOPPS II) 1\l~u')tJt1I"lL(;)L1!lf~1:;tJ:;~ 5 1\l 

th:;LYlPl~f~LPl~ LtJ'fl1,j'\l ~(;)1~ n1U\l ~LtJ\l ~~ftl'flLlJ1-n1 LL~:;~~n'l!mru1{m ~l.J~llJ~U')tJ .~ CII.... IIU 

" , , 
LYitJ~~!ltJ~:; 44 Lv11~\l~lJ~:;~1.J~!l~~!lf~'fl~1 \lLnruonVllJ mHL\l:;u1 [22] LL~:;m1~n~11"l,)llJ 

1n"ll!l~Jll,):;~!l~L~(;)1\lL~!l(;)~~ LL~:;m1Hm{1.J~'fl~L~(;)1\l~u')tJ~1~L(;) tN~m1.J1~~~:;lJ~~!l 

Ln~l "lI!l~ 1'l!1\l\l-r1 Pl1~~~i')~pf [23] ~1.J~1~U')tJtJ1:;lJ1ru~'fltJ~:; 25 ~:;lJJl1,):;~!l~L~(;)1\l 
ou 
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1~~~1~~fi [4, 17] l~LLri 

1. n11Fl')tJFl~1JhJ1ru~'tl~~'tl~~1'W'tl1~11LL~:::m • 

3 . n11Hm~tJ~'tl~L~1?l 

4.~fin11~'W1 ~rh~-:I~m~1 L'.rl'W n11Hm~)'nLFl~Un 

Fl,)tJ~~m~1ru~'tl~~'tl~~1'W'tl1~111~'tl~1'Wm~1ru 800 ~-:I 1 ,000 n~~n~~~'tlr)'W ~-:1~')'W1~'kl 

n11Fl,)tJFl~~'tl~~'tl~~n~1~1nlr111~t11~n11~1nt11'tl1~11hh~'WLu'W~~n LL~'tl~1-:1hnI?l1~~th~ . ~ 

~l~~tJ n11~n~1 ~')~ n11~1-:111?l,r n'"l:::ilIl1,):::Vj'V1 Ul"1!'W1 n 11~,)~ L ~'tl-:l'"l1 n n 11~ C1J L~~ hh~'WLL~::: 
~ ~ 

~11'tl1~111tlntJn11~1-:111?l [21] ~-:I,r'Wn1n~1'~'tl1~11hh~'W~-:lilFl,)1~~1LU'W1'W~thrJn~~il 

~th~~-:I Fl,)1~1 n t11~'tl~~'tl~~1 'W'tl1~11~hi~1 LU'W~1 nn~1 
~ 

" 
• -:l1LL~:::~1,r'W-:l1 

I , I I I 

• cl,) L~~ t11LL~-:I ~1-:11 LL~:::'tl1~11~ilcl,) LU'W'tl-:l r1l.l1:::n'tltJ L'.rl'W cl,)'tltJ ~') 
I I I II 

n'J'W cl,)~t11 cl,)Vl'tlt11 -:l1~t11 cl,)L~~'tl-:l ~1L~h~ L~hf:!,)~ L~h~Vln"1!Ut11 ~'tl-:l " ~ . 
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, ", 
• 'fl1\.n~Vli1e.J~yhth.J~'JtJ1.J~:;n'e)1J L"J!tJ L~n f'lnn "l!1~1L1.J1 ~l1tJlm 

~ . 
" , 

• 'fl1~1~'Vl:;L~ LL"J! LL;~ L"J!tJ n~ 1.J~1'Vl:;L~ (~e.J~ [;1l1n'll1J,J1mVli1~'e)i'l L~ [;1) . " . 

I I "" I 

• Lf'l1-'e)~~~,J1'fiC'l~~ lC'lm'UYn:::l~mL~:;LiJ1.J~ 

• "lJtJ~U~ "lJtJ~~1~e.J~~ 
~ 

• Lf'li'e)~LtJi[;11 

• 1.J~1m:;il'e)~ 

" , 
L~'e)C'lLL1J1J~1 [;1~~1tJ~tJhJi'l1~1~Cln14' C'l~'e)i'l~'e)fi'lL1.JL~~ LVimYi'e) Li'l'e)~"'l1niJn1~ efflux "lJ'e)~ 

I " I I I 

L Yi~ n1~n14' C'l~'e)i'l~'e)fi'l L~ L Vim1J1~ ~'JtJLvh~tJ n 1~L Yi~ f'l'J1~ C1~1-'e) n1 n Yi~ L'J~1"lJ'e)~ n1~~1~ L[;1 

L""tJ1tJ~1n1 L"J!tJ n1~~'e)m~'e)C'l1tJL'J~1mn~~tJ (nocturnal hemodialysis) 'fl1"'lL~~n1~n14'C'l 

~'e)i'l~'e)fi'lL~~1nn~1 

HritJLtJU"'l,UtJ L~LLri 'e):;~ij~~LlIC'l~'e)nL"l!~ n~~Ln~'e)"lJ'e)~LLf'l~L~tJ~ sevelamer hydrochloride 

® ® .... .:.I....t:aI A CI 

(Renagel ) L~~:; lanthanum carbonate (Fosrenol ) ~'JtJm"'l1J~'e)i'lL~j;]'Vl~LL~ntJL"l!tJ~LtltJ 

~'JtJ1.J~:;n'e)1J L"J!tJ LL~ni1L~tJ~LlIC'l~'e)n L"l! ~ l1n hJiltJ~H L~'e)~"'l1 m11L ""Ln C'l1l1'J:;LL~ni1L~tJ~L tJ 

L~'e) C'li'l~ LL~:;~tJ'JtJ"'l:;Ln C'l'e)1 n1~Vf'e)~ 1'J~ L~tJ'e)tJ 
~ " 
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a. Aluminum hydroxide LtI'WtJ1~1J~'fl~L~[;1~ijm~'l-DlJl'WI'W 'fl'fln~'Vlt 

Lt'ltl mnn t'ltJ~mtJ1~~~~I-,l'fl~~ij~lJ LL~~~'fl~ L ~ [;1 LtI'W~I~tJ~~n'fl1J L=E-,l-D'fl'W[;1 n [;1~n'fl'W 

aluminum 

osteomalacia, dementia, microcytic anemia, muscle weakness ~-,ltjtllJL-D'Vlt'lLL'Vl'W 

tJ1~1J~'fl~L~[;1n~lJLLI"1~L;t1lJ'l'W~~t1~i'W1 hlLn'Wl"1n')~~ 2 itJt'lli Li1'flI"1,)1J~lJ~~~1J 
~'fl~~'flf~ L~ LL~,)~-,l L~'fl n 'l-DtJ1~1J~'fl~ L ~ [;1 n~lJ~ij LLI"1~ L;t1lJ LtI'W~')'WtJ~~n'fl1J j;j'flLtJ . 

b. n~~Hnil'el"ll'el.:JLLFl'iH:n!.l~ L~LLri calcium carbonate, calcium • 
acetate, calcium c itrate n~lJLn~'fl"ll'fl-,lLLI"1~L;t1lJJ'WtjtllJL-Dn'WlJln L;:i'fl-,l'"llnijnI"11hl • 

LLVNLL~~ijtJ~~~'VlfiJlI~~'l 'Wm~~1J~'fl~ L~ [;1 calcium acetate ijtJ~~~'VlfiJlI~'l'Wmntl'W 
, ~ 

tJ1~1J~'fl~L~[;1~n~1 calcium carbonate Lil'fl-,l'"lln~llJl~mL[;1nr;;,)L~";-,l'l'W~JlI')~mt'l 

LL~~"'I-,l 'l 'W"lI ru~~ calcium carbonate '"l~LL[;1n r;;') ~'l'W~JlI,)~~ LtI'Wmt'l ~-,l~1J~1 'l'W 

~thtl hflL[;1 Lf'flf-,l~~ nij m~ L-DtJ1 'l 'Wn~lJ H2-blocker vi! 'l tX~JlI,)~fl,)llJ LtI'Wn~t'l 'l 'W 
, 

m~L~I~~t'l~-,l 'l'WmlJlru"ll'fl-,lfil[;1LLfl~L~t1lJ (elemental calcium) YlLvi'ln'W calcium • 

" , , 
acetate ~~~It1~IL~~n~1 ~-,l~1J~1 Ln'fl 'ltXtJ1 'l 'W"lI'W1 t'lYlI"1,)1J~lJ~'fl~~'flf~L~LvlI1 n'W 

" 
1"1,)llJ1 n"ll'fl-,l m~Ln t'lJlI,) ~LLfl~ L;t1lJ 'l 'WL~'fl t'l~-,l~~-,l'"l1 n 'l tXtJ1 ~'fl-,l'1!tjt'l\lhJ LL[;1 n j;j1-,l n'W 

~,)'W calcium c itrate J'WhmtllJlJln~n L;:i'fl-,l'"llnm'"l"tiI'l"'\nt'l~~ln'fl~~ij~lJ '"lIn 
" 

~t'l[;11lJ~~~1J"lI'fl-,l LLI"1~ L;t1lJ'l 'WL~'flt'l 'l tX'fl~'l 'W~~~1J~ L~lJl~~lJ ~-,l KlDOQI L~LL'W~~1 

~~~1J"lI'fl-,lLLfl~L;t1lJLr)t'W'lh-,l 8.4 ~-,l 9.5 ij~~nflJj;j'flLt'l=E~[;1~ LL~~e.J~flru~~~~I-,l 
" 

55 

calcification 'l'W~~1J1J~')'l'"lLL~~~~'flt'lL~'flt'lL~ Lt'ltlL~ijmnL'W~~lmlJlru"ll'fl-,lfil[;1 • " , 
LLfl~L~t1lJ (~,)lJ";-,lmlJlruV1L~f1J'"llnm~I~) hlLn'W 2,000 ij~~nflJj;j'fl1''W LL~~~ln 

~t1')t1ij~~~l.J"lI'fl-,lLLfl~L~t1lJ~-,ln~1 9.5 ij~~nflJj;j'flLt'l=E~[;1~ fl,)~~t'lL~~'fl 1 ,500 ij~~nflJ 
" " 
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c. Sevelamer hydrochloride (Renagel®) LtlUtJ1~1J~'tl~L~(;l"Jl\jt'l~hJ 

n LLI"l~ L~tJ~~1'tl'tl::~n,r~ LtlU'tl~ 1"11h::n'tl1J Lt'ltJ (;]'JtJ1 LtlU~'tl~ L~'tl fUj'::Iil1J'J n~~1J n1J " . 
~'tl~L~(;lLt'ltJmj'm::1J'JumnL~mU~tJu1'tl'tl'tlU (ion exchange) ~~U'tlm~~'tl1il1nmj'H 

LtlUtJ1~1J~'tl~ L~ (;lLL~'J tJ~n I"lru~~~L umj'~ t'lj'::~1JLL'tl~ ~LL'tl~-I"l'tl L~~ L(;l'tlj''tl~~n ~'JtJ , 

LL~-if'tlI"l'Jj'j'::1'~~nuj'::mj'~~~'1I'tl~mj'H sevelamer ~'tlJl1'J:: metabol ic acidosis ~ 

Lnt'l1il1nn~ 1n L umj'LL~n Lu~tJu1'tl'tl'tlUL umj'~1Jn1J~'tl~ L~ (;l [25] 

1il1nmj'~n~ CARE study [26] ~~n~1LmtJ1JLYltJ1JUj'::~'V1fiJl1~LU 

mj'LtlUtJ1~1J~'tl~L~(;l'1l'tl~ sevelamer LL~:: calcium acetate ~1J~1 sevelamer t!un 

Uj'::~'V1fiJl1~Lumj'I"l'J1J'"J~j'::~1J~'tl~~'tlf~LU'tl~LuLnruoyf'1l'tl~ KlDOQI 1~hJ~LVh 

calcium acetate LL~~1J~1 ~tJ'JtJlil::Ln t'lJl1'J::LLI"l~L~tJ~LUL~'tl t'l~~,J'tltJn~1 ~~'tl1liln 
" " 

LLI"l~ L~tJ~~i1~ mtJlil::1~f1J vh L ~~ t'l L 'tl m~L umnn t'l~1nh::n'tl1Jj'::~~1~ LLI"l~ L~tJ~ LL~:: 

~'tl~~'tlf~~Iil::"j11u~ mj'Ln t'l calcification Lt'ltJmj'~n~1 Treat-to-Goal ~1J~1 L u~tJ'JtJ 
" " 

n~~~HtJ1~1J~'tl~ L~ (;l~n LLI"l~ L~tJ~ LtlU'tl~ l"1uj'::n'tl1J [27] LL~'tlth~ hfi (;l1~j'::~1J'1I'tl~ • 

LLI"l~ L~tJ~~~~;uhJ1~ LtlUtrlil~tJ L~m ~'tl1Iiln C.J~ ~'tl m j'~1 L\ju1u'1I'tl~ Lj'1"l L uj'::1J1J"r'J Llil 
" 

LL~::~~'tlt'lL~'tlt'l mj'~ sevelamer nl"l'J1~~1~1H1Lumj'~t'lj'::~1J'1I'tl~LL'tl~~LL'tl~

I"l'tl L~~ L(;l'tlj''tl~ ~'JtJ Vi 1 L ~lJ'tl1lil LmtJ1J LYltJ1Jn 1j'"Jl::~'tl m j'~1 L \ju1u'1I'tl~ hl"l"r'J LIil~~'tl t'l 

L~'tlt'lnu1~t'ltJ(;lN ~ni~j'11"l1~~~n~1LL~::lh::~'V1fiJl1~Lumj'~1J~'tl~L~(;l~1lJ~LVh Vi1 
" 
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~12J1~tlrj c;)~~~um 1 'WL~'fl c;) L~ ~ m~~ m~t1~~1tJ m~~nWl~ LL~ c;)'l ~'lth~~'Vlfi1l1Yi1 'Wm~ 

4'u~'fl~L~(;1~L~ij'fln~1 calcium carbonate LL~~fi'l~e.J~~[J]'flm~~n (bone histology) 

~n~')tJ ~'lfi'lI")'ltJT~~'Vlfi1l1Yi1l1tJ~~'l~~c;)mhlLL~,) 1 tI 'flth'lhn(;112Jfi'lLil'Wm1~3J~ 
, 

!1f'fl'l mm1~~ c;) (;112J'fl1 m~L3J~'lth~~'l f01'*l1 n m~ 1.nm 1 'W~~tJ ~m') LL~ ~fi'l Lil'Wm~~~11")1 

~'l L~'fl L~tJurium4'u~'fl~ L~ [;l~~ LLI")~ L~tJ2J Lil'W'fl'l f01tJ~~n'flU 'fl1'*l L ~2J1~~2J ~1~fu n~2J " . 

....... "" 
4. 1fin1'i'el'U ") 

, ~ 

L1'W m~Hmc;)ml")~Un ~'fl1'*l~e.J~1'Wm~fiufi'l Na/Pi 

mc;)ml") ~Un~1'fl L 'W'fl~:n'W Lil'Wm~~tJ~~~'Vlfi1l1Yi LL~ ~~ 1"),)12JtJ~'fl C;)JltJ~'l1 'Wm ~ 

fnWlI"),)12J~ c;)tJn~'1l'fl'lL '1l~'W1'WL~'flc;)~Hri'W2J1'W1'Wn~1 50 tI Lc;)tJYiU~1'W'flm~ij'fl'*l1nm~~ c;) 

~~~U'1l'fl'lI")'flL~~L(;1'fl~'fl~~,)2J (total cholesterol) LL'fl~~LL'fl~-I")'flL~~L[;l'fl~'fl~ (low density 

lipoprotein-cholesterol, LDL-C) ~1'flL[;lm~L'1I'flL~'" (triglycerides) L~LL~,) fi'lLil'Wm1'Wn~2J 

fm~11"),)12J~c;)tJn~'1l'fl'l1'1l~'W1'WL~'flC;) ~~12J1~m~2J~~~U'1l'fl'lL'fl"li~LL'fl~-I")'flL~~L[;l'fl~'fl~ (high 

density lipoprotein-cholesterol, H DL -C) 1~2J1n~~ c;) ~'lT'fltJ~~ 20-30 [11] ~'l ~'fl~1 Lil'WU'*l4'tJ 

U'fl'l ri'W'1l'fl'l m nn c;) L~I") LL 'Vlm.n'fl'W1 'W~~uutr') 1 '*l LL~~~~'fl c;) L~'fl c;) m n ~2J L'fl"li~ LL 'fl~-I")'fl L~~ L[;l'fl~'fl~ 

'1l'fl'l n~c;)ml") ~Un~'W~'fl~1~tJ~~~'Vlfi1l1Yi2J1 n~ ~ c;) L~'fl LmtJu L ~tJU~11")1 rium fm~11"),)12J ~ c;)tJn ~ • 

n~c;)ml")~Un (nicotinic acid) ~1'fl1'W'fl~:n'W (niacin) Lil'W(;]')m1'Wn~2J';j[;l1ii'W;j • 
"liUc;)';j [;l1ii'W;j~12J 1~tlnil12J1 H'Lil'Wmfn~11"),)12J~c;)tJn ~'1l'fl'l1 '1l~'W1 'WL~'fl c;) ~'lLL[J]t1 1954 LL[J] 

" 
L~2Jfi'l13J'Vlnun~1nm~'fl'fln~'Vli~ml-nc;) LL[J]'*l1nm~~n~1'1l'fl'l Wise [29] LL~~ Tunaru [30] 1'W 

tI 20031~.:l'WYiu(;]')fu"liUc;) G protein-coupled ~L'1I~~1'1l~'W (adipocyte) ~'liJl"),)12J~12J1~tl4'U 

ri'W1~~riun~c;)ml")~Un 
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vr"J;U'fl'iJ.Jn1"ijrf')~ijn (Nicotinic acid receptor) [29-31J 

~,)~U"JJ'f)'InT(;l'nLfOl~ijmrh..!~,)~U"llij(11 G protein-coupled L(11tJil~LLntJ~ 

(ligand) ~'f) nicotinic acid, pyridazine-4-carboxylic acid, acipimox, 3-pyridine-acetic 

acid, 5-methyinicotinic acid LL~::: pyrazine-2-carboxylic acid 1tJU'"l,utJ ~..:JhJY1nU~1'Zl1T11'1 
" 

LUtJ endogenous ligand ~1~~U~,)~U~ Ll'ltJ~1LL~tl..:J"JJ'f)..:J~')fu"JJ'f)..:JnT(11mfOl~ijn'f)~UtJ 

LfOlTLl.JL'lll.J 12q24.31 ~')fu"JJ'f)..:Jm(;)mfOl~ijmLtJ..:J'f)'f)mUtJ 3 families H1LLri HM74 (GPR109B), 

HM74A (GPR109A) LL~::: GPR81 Ll'ltJ HM74 '"l:::ilfOl,)1l.J"ll'f)U (affinity) (;]'f)ml'lmfOl~ijn~1n~1 

HM74A 

tJn~'Zl1l.J1TCl'Y'/u~,)~U"lI'f)..:Jml'lmfOl~ijnlrX~L"ll~~1"l1~tJ ~1l.J macrophage LL~::: 

monocyte '"l1nmT~n,!;,1'Y'/U~1mT{U"JJ'f)..:J ligand nU~,)~U"lI'f)'InT(;)mfOl~ijn~L'll~';(;]1..:JntJilCJ~ 

vi11 lX Ln (;)mT(;l'f)U'ZltJ'f)..:JY11..:J~,)fl1'Y'/~(;]1..:J ntJ L-rltJ Ln (;)mT~utT..:JmT'Zl~1tJl "lI~tJ1 tJL"ll~~1 "lI~tJ LL(;] 

~11lXLnl'lmTm:::~tJmT~i..:J prostaglandin D2 1tJL'll~.;~r:hmr..:J ~..:Jvi11lXLn(;)mmT¥'f)tJ~U,)1U 

~~,)~~..:Jfl1tJ~~..:Jn1TfutJT:::Y11tJtJ1 

ml'lmfOl~ijn~utT..:JmT'Zl~1tJl"l1~tJ (lipolysis) 1tJL"ll~~1"l1~tJ ~..:JL(;)tJtJn~ 
nT:::u')tJmT'Zl~1tJl"l1~tJL~'f)LUtJ'Y'/~..:J..:J1tJ1lXLLri L'll~'; (;]1..:J1 ~tJ '"l:::~l.J'"l1 n mTL~l.J~tJ"lI'f)..:J cyclic 

adenosine monophosphate (cAMP) ~..:J'"l:::ltJm:::~tJmT~1..:J1tJ"lI'f)..:JL'f)tJl"lll.J protein kinase A • 
(PKA) 1lXLn(;)mTL~l.J~~~'f)'ZlL~(;l (phosphorylation) 1lXLLri L'f)tJl'lll.J hormone-sensitive lipase 

(HSL) ~'"l:::ltJ hydrolysis l(;lTn~L"ll'f)h~ lrXLutJ non-esterified fatty acid (NEFA) LL~::: 

n~L"ll'f)T'f)~ L'ihltJ~nT:::LL'ZlL~'f)1'I 
" 

" 1tJL'll~';~U (hepatocytes) m(11mfOl~ijn'Zl1l.J1TCl~U~'1L'f)tJl"lll.J diacylglycerol 

acyltransferase-2 (DGAT2) lrXL(;)tJ(;lT..:J LUtJCJ~ 1lXilmTi'l LfOln:::~1(;lTn~ L'll'f) h~~ I'I~..:J LL~:::L~'f) 

1(;lTn~L'll'f)h~~I'I~..:Jn'"l:::fOl,)1l.JLutJl"l1l!tJ (Iipidation) "lJ'f)'1 apolipoprotein (Apo) B ~11lX'Zl1l.J1TCl 

eJ1tJL~'f)~l.J"lI'f)'1 endoplasmic reticular (ER) lrX~I'I~'1 L~l.JmT~1~1tJ apo B fl1tJ1tJL"ll~'; LL~::: 

mT~(;)mTtJ~'f)tJ very-low-density lipoprotein (VLDL) LL~:::'f)'tfl1fOl (particles) "lI'f)..:J low

density lipoprotein (LDL) L(;)tJ~~nmTLL~,) L~'f)ilmT~(;)mTi'lLfOlT1:::~1(;lTn~L'll'f)h~ m'"lilCJ~ 
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~(;1~1\.!'J\,!'tlttJl1rl"JJ'tl~ VLDL 1 ~n"JJ\'!1(;11~'1JLL~dhJh.J1t1.l1(;lm~L'1!'tlh~1J~~''tl~''J1n LL~:;~(;1 
n1~Ln(;1'tl't111rl LDL "JJ\'!1(;1L~mL~:;nrl'J12.J~\'!1LLtl\.!~~ (small, dense LDL particles) 

Nicotinic acid 

DGAT2 
FFA 
+ --. DG ----+~ TG J, 

Glycer ~ 

J, TG -rich VLDL J, Tranlocation of apo-8 
across ER membrane 

~ 
Intracellular apo-8 

degradation 

Nicotinic acid 

J, HDL catabolism 

receror 

HDL ,apo A-I 
Uptake/ I 

J, Small 
dense LDL 

i apo A-I and 
J, VLDL, LDL reverse cholesterol 

~ ~ ____ tra nsport 

,!, AtreroQenesis ..----

111Yi~ 3 n~ 1nn1~'tl'tln~Y1t~ L'1!~~[il1J"JJ'tl~m(;1mrl~ijn 1 \'!n1~~n~111'J:;1 "JJ~\.!~ (;1un ~ 

(~(;1LLU~~~1n Kamanna , 2008) [32] 

", , 
n ~(;1mrl ~ijn~~n ~~~1J~~~ [il'J ~1J~l111 ~ Ln (;1 n1 ~~ ~1U HDL 

(hepatocyte HDL catabolism receptor) ~~1~LLriL'tl\.!1'l1,r ~-chain adenosine triphosphate 

(ATP) synthase LL~hJ1~~1J~~[il'J~1J~n~~1~1\'!n1~n1~(;1 (scavenger receptor BI: SR-BI) 

"JJ'tl~ lipoprotein A-I 
" , , 

(reverse cholesterol transport) LL~:;n~ 1n L~~1i1L'tl~~-W11U~n1~~ (;1 rl'J12.J L~u~1\'!n1~Ln (;1111'J:; 
" 

... CJ 

~~'tl(;1L~'tl(;1LL"lJ~ (atherogenesis) 

" ~'J\.!mrl~\'!12.J1U~~1'tl1\.!'tl:;;n\'!12.J1U~ (nicotinamide or niacinamide) tJ\'!LU\'! 

'tl\.!~\.!fit \.!~U L'tl12.J ~"JJ'tl~ m(;1mrl ~ijn LL~n.;r'tltJ~ 1ft \.!n1 ~~n~1111'J:;"lJ1 (;1~ (;l1~\.!iJ~12.J ~1'tl n~2.J . " . 
'tl1n1~ pellagra LYh~\.! LYi~1:;mrl~\'!12.J1U(;11).]1~i1~Y1t1\'!n1~~n~1111'J:;1"JJ~\.!1\'!L~'tl(;1~(;1Un~ 
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Ln ~ first-pass metabolism ~ ~'LItlthn.J1 mL~:;~'l ~L~'lL·lh.\fi'W L~tJ'"l:;mCl'1Jtl~n1~Ll-JLL'Vl'LItl~~l-J 

(metabolic pathway) tl~~tl~'Vl1~ (;l1l-J~(;lnn1~~~~l-Jm'"l1n'Vl1~L~'Wm'vn~ ~'1~'Wfi'LIltJLL'LI'LI 

'1Jtl~m Li1 ~~f'LItJ~:;'Vl1'W~n~ (;In n1~tJ~ ~tJ~tltJ ~'lm ~ 1 ~ t1! (;]1~1 n'W 

1. "lfij~'!I'!Int]'V1~,r"WVi (crystalline, Immediate release) LU'WltJLL'LI'LI~n 
" 

n1 ~tJ~ ~tJ~tltJ ~'lm~1 ~ t1!"'~~l-J ~ 1 "Wrln'l L~tJ'l 

tJ~:;l-J1ru 500 ij~~ nfl-J (;]tl-B''l Ll-J~ L~tJl \\~:;~'LIm~~~ ~ 1 'W~fl-JJl1tJl '1..1 30 n~ 60 'W1~ vh 1\\n 
~ . . 

" tl1n1~~tl'W2'L1'l1'L1'"l1nml-J1 n LL~:;LU"W'VJ n1 rlf~'1Jtl~n1~f'LItJ~:;'Vl1'Wm mn~1~t.htJl'W'1J'W1 ~ 50 

LL~:; 1 00 ij~~nfl-J n1~f'LItJ~:;'Vl1'W'"l:;t1ftl~l"1tltJ1 L~l-J'1J"W1(;lm 'ttJ'"l'Wn~'1J'W1 ~~1\\~~ 1'Wn1~fm~t1 

LL~:;LU'W"11'W1 ~m ~~ ~ ~~ ~1l'ltJ~1l-J1Hl'Vl"W(;]tlm n1~~tl'W2'L1'l1'L1't~ ~1l-J1Hlf'LItJ~:;'Vl1'W't~ '1..1"11'1..11 ~ 
" ~~~~ ~tl 6,000 ij~~nfl-J L(;ltJt1ftl~LLtJ~f'LItJ~:;'Vl1'Wrj'W~:; 2-3 rlf~ 

~ . 
....,( ... .1'1.1 

2. ''If''W~'!I'!Int]'V1fi''W1''WLLUU sustained-release 'Wi'!l long acting Lu'WluLL'LI'LI 

~tltl mL'LI'LIl-J1 L ~tl~ ~m n1~ hJ~~tJ~:;~~ 1il~~1 ~ t1!"lJtl~ m(;lU'i:rl ~Un ~tl 

Jl1tJ~~'1f'LItJ~:;'Vl1'Wm L~tJ ~'lm'"l:;tJ~ ~tJ~tltJtltl nl-J 1~l-J ~ 1 'WL'l ~1l-J1 n n~1 

tJ~:;l-J1ru 50 ij~~ nfl-J (;]tl-B''l Ll-J~ (;l1l-JLL(;]~~ (;lnru" LL(;]tlth~hn (;l1l-J m~U'i:rl~Un 1 'W~tJLL'LI'LItltln 
OJ .. " 

n'Vlfl'W1'W,j'W hJ't~f'LIn1~tl'Wl-J~'"l1 ntl~ Iil n1 ~tl1'vnnL~ :;m"lJtl~~~f~tl Ll-J1'n1 1 'W-iftltJ~ Lon n1 ~fm~t1 "I • ~ 

Jl1'l:;'t "1121'1..11 'WL~tl (;l ~ (;ltJ n ~ L ;1tl~'"l1 n hJl \\tJ~:;~'VlflJl1Yi~~Yitll 'Wn1~L~l-J~:;~'LI"lJtl~ Ltl"ll~ LLtl~-

rltlL~~ L(;ltl~tl~ n1~~ ~~~"lJtl~1(;lm~ L"lltl hl1l LL~:;~~ L~l-J'W'r/'(;]tl ~'L1 LYi~1:;n1~Ll-J LL'Vl'LItl~~l-J~";11 \\ 

Ln ~ Ll-J LL'Vl'LItl 't~!'l~ LU'W'W'r/' ~'WL ;1tl~l-J1'"l1 n~ (;l~1 L~'l1 'Wn1 ~tJ~ (;ltJ~tltJ ~'l m~hJ L~l-J1:;~l-J ~'ltJ 



Conjugation 
(Flushing) 

f 
NUA 

o 

c{OH 
r 
f • 

6HN NNO 

Amidation 
(Hepatotoxic) 

t 
NAM"",,!.p-~t 

MNA NAD 
I 

f t 
2PY 4PY 
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NUA = nicotinuric acid , NAM = nicotinamide, 6HN = 6-hydroxy-nicotinamide , MNA = N

methylnicotinamide, NAD = nicotinamide adenine dinucleotide, NNO = nicotinamide-N-oxide, 2PY = 

N-methyl-2-pyridone-5-carboxamide, 4PY = N-methyl-4-pyridone-5-carboxamide 

" n1~L).JLLVltJ'fl~on).J'lJ'fl~n~~mfO)~i1mr'W iJ 2 ~n ~'fl~nn1~~tJl"1ntJLn'Cl;'W (glycine 
'" 

conjugation) L~Lij'W nicotinuric acid ,J1hJ~n1~~i~~1~Yi~'fl~[;l1LLn'Cl'W~'WLL'Cl:;n1~Ln~'fl1n1~ 

1'fl'W,)tJ,)1tJ ~')'W~n~n~~~~'fln1n~).J~~L'flL).J~ (amidation pathway) '"l:;';h1tn~ nicotinamide 
" '" 

LL'Cl:;tl n L).J LLVltJ'fl~on).J ~'fl L~tJn~:;tJ,)'Wn1~'fl'flnen L~-n'W-~~ non'W Lij'WL).J LLVltJ'flL'Cl v1Yi') n L Yi1~ ~'W 
'" 

, , " 
Ln~Ll~nhn~1 (low capacity) ~1nn1~Ll'Cl~Ll~'fltJ~')m).J1nn~1 40 ~'Cl~nf).J~'fl-n')L).J~ ~n\1'"l:; 
," .. 

Ln ~n1~~).J~') ~~\!'Wn~~mfO)~i1n 1 'WtLlLLtJtJ'fl'fln~V1fi'W1'W~~ri'fl1 ~Ln ~ nicotinamide LL'Cl:; 

L).J LL V1tJ'flL'Cl v1~ Ln ~~~~'fl ~tJ).J1 nLL~L~ l"1'flmn ~'fl1 n1~1'fl'W~tJ,)1tJ ~')'WtLl LLtJtJ'fl'fl n ~V1i;1'WYl L~'fl 
" , 

~')m~nLl'Cl ~Ll~'fltJ'fl'fln).J11 'WfO)f~ L~m"r111 Wjn nicotinamide Ln ~n1~~).J ~') 

_ J _ 

3. ll'U(;l'el'eln 'l'YI 6'U1'U utJtJ extended-release \II'i'el prolonged-release 

'fl'flnLLtJtJ).J1 L~'flLLrll'lJtftlJ~1'lJ'fl~m Lij ~ 1 'WtLlLLtJtJ'fl'fln~V1t'W1'W LLtJtJ sustained-release ~1'fl 
long acting ~'fl~1).J1 ~tl'Cl ~'fl1 n1~ L~~~Ll~:;~~ fil~~1l1,):;1'fl'W')tJ,)1tJ LL'Cl:;'fl1 n1~ L~~~Ll~:;~~ fil ~'fl 

'" 
~tJ L~tJ~[;lnn1~Ll'Cl~Ll~'fltJ~')m'"l:;'fl~~:;~~1~ 2 LLtJtJLLm ~'fl Ll~:;).J1ru 1 00 ~'Cl~nf).J~'fl-B'')L).J~ 

YitJ~:;~tJm~~~~ 1 'WYi'Cl1~).J11 'WL,)'Cl1Ll~:;).J1ru 4 ti~ 5 -B'') L).J~ ~')m~1I"itlJ'"l:;~ n ~~on).J~~~).J ~ 
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60 1Oj:;~'ltJ';)tl nicotinuric acid 

III 
I-
:::l 
0 

.=. 
~ 
N 

SR ER IR 
50 m hr 100 m hr 500 m 

c:: 
0 

'.P 
t';l 
Cl 
:::l 

' """,, 

c:: 
0 
u I 

... 
200 mg 
(20%) 

c:: c:: c:: 0 c:: 0 
0 '.P 0 '.P 
'.P t';l '.P t';l 
t';l Cl t';l Cl 

"'C :::l :s! :::l 
'E '""",, 

E 
' """,, 

c:: I c:: 
« 0 I « 0 

U I U ... ... ... ... 
800 mg 600 mg 400 mg 920 mg 
(80%) (60%) (40%) (92%) VX ,. 

""" ~t:lU111;~~' 
~~Gi t:l11111 u 

hr 

c:: 
0 
'.P 
t';l 

:s! 
E « 

I 

... 
80 mg 
(8%) 

SR = sustained release, ER= extended release, IR = immediate release 

, ~ 

f1'l~~ 5 f1'l~~'lrl'fl..'ll1hnrun1TLn",';)tlLlJLLVlU'fl~~lJ~..'l~'fl..'lVl'l..'l"ll'fl..'lm'",mr1~ijnltJLLuUI,h..'l1 

(~(;1LLtJrl..'lIOj'ln Pieper, 2003) [15] 

II I I I 

L~twrtJrl:;r1f..'l L~m ~..'lIOj:;'Il,)tI L ~lJ r1,)'llJi,)lJ;j'flL tJn1 TL-nm"ll'fl..'l ~tl,)tI ~')tI n 'l TfutJT:;Vl'ltJlOj:; L1-lJ 
" I I II, 

lOj'ln"lltJ'l(;1~'l~~(;1 ~'fl 375 nrl~nflJ r)'tJrl:;r1f..'l LLrl:;~'fltl1 L~lJ"lItJ'l(;1VJn1 1 n..'l 2 ~tJ(;1'l,x LUtJ 

500, 750, 1,000, 1,500 nrl~nflJ IOjtJn..'l"lltJ'l(;1~..'l~(;1 ~'fl 2,000 nrl~nflJ~'l~fu~tl')tltJn~ LLrl:; 
" . " 

1 ,000 nrl~ nflJ~'l~fu~tl,)tI~nn1T'fi'l..'l'ltJ"lI'fl..'l1I'lun~i'fl..'l ~..'l~~tJflU"lltJ'l (;1~L ""~rlL tJn1TfnM''l 
" 
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, 
[12, 35, 36] 

.... , 
Vl'YflJ'J 1 

, " , 
nicotinamide ~\lLij-w'tn~~'Wfi~'el\lm'~ml"1~iln ~1~1~tl~lJ~\lVl Na Pi-2b LLf'l::: Na Pi-2a 

sodium-dependent phosphate co-transporters 

(immediate 
II I .... '" I 

release) tr'WFi'el ~'W1 ~Vl ~'el\l1-n'W~'W1~~\l LLf'l:::Hf£J11''Wf'l:::~f'l1tJl"1f\l ~m1\lmn1~hJ~\lth:::~\lI"lVl 
" 

~1~ry'"l1nn1~Hf£J1 HfLLri 1l1'J:::~'el'W~lJ'J1lJ (hot flushing) n1~~'el'WLL~\l~'el\lCJ'J~tr\l LrJ'WL~(;J1~ 

~thtJ~1'W'J'W~~\l hJ~1~1~tlVl'W[;j'el'el1 n1 ~ hl~\ltJ~:::~\l1"l ~\l mh'J Ln ~ hJ1 ~ 1"1'J1~ i'J~ i1'el1 'Wn1~ 10n 

£J1 ";11~1"1'J1~iltJ~1'Wn1~Hf£J1~iJ'eltJf'l\l'ttJ [13] 

" 
n1 ~Ln ~1l1'J:::~'el'W'JlJ'J1lJ~1'el n1~~'el'WLL~\l~'el\l CJ'J~tr\l'"l1 n m'~ml"1 ~ilntr'W Ln ~ 

'IJ 

, , 
~~\l~1~~~'el~(;l1LLnf'l'W~'W ~ 2 LLf'l::: ~ 2 (prostaglandins D2 and E2) Vln~~L"l!f'liLLf'l\lLn'elf-

" 111'W~ (Langerhans cells) 1'\..l"n'W1~CJ'J~tr\l [32, 37] 

Nicotinic 

Derma l 
blood vessel 

AA, arachidonic acid ; COX-1, cyc looxygenase-1; PG02 , prostaglandin 02; 

PGE2, prostagland in E2 ; PLA2, phosphol ipase A2. 

1l1~~ 6 nf'l 'tn n1~Ln ~'el1 n1~~'el'W'JlJ'J1lJ~CJ'J~tr\l'"l1n n~~ml"1~iln 
'IJ 

( ~~LLtJf'l\l'"l1n Bodor,2008) [37] 
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tJ~ j;ltJ'Cl'fltIL~'fl1 ,x'fl'fln~Ylt'W'l'W (extended-release nicoti nic acid) L~'fl L~~ 1"l'J'l~~:;j;l'Jn 1 'Wn'l~ 

H'm1~.r'W~:;l"lf'l LL~:;~j;lmn'l~hJ~'1tJ~:;~'1rol~~'lI"i'1J ~'fl mn'l~~'fl'W~u'J'lu~~'J'\.nr'l ~'1 
~'l~'l~(l'lhtIL~~ 1"l'J'l~i'J~ij'fl1 'Wn'l~H'm"Jl'fl'l ~thrJ (compliance) tj;lrJG'I~tJ~:;~Ylfie.J~ 1 'Wn'l~ 
fn~'l L-rl'WL~~ [13-16] 

, 
, " ...:::I .... 

LL 'W'WYl'fl'l e.J'W 1"l'W 

'el1n1-avl .... 'lI'U'el!l tJ~:;~'lru ~'flrJ~:; 0.1 1~LLri fj'lL~rJ'W tJ'Jj;lPl~~:; tX'J1'"lL~'WL~'J 

hi'W ~'lrJ1'"l~ L~1'fl'fl'fln 'el'fl'WLVi~rJ hJ~LLN n'l~L~~"Jl'fl'lL'fl'W1'l!,rr;iu n'ln~~"Jl'fl'l~'lr;1'l~1'WL~'flj;l 
, , , 
Q.::. ".:::II _ .. Q. 

n'lnVi~"Jl'fl,m~j;lf.Jm n'l~~j;l~'1"Jl'fl'lLn~j;lL~'flj;l n'l~LVi~"Jl'fl'l prothrombin time n'l~LVi~"Jl'fl'l 

" L'fl'W1'l!~1'Wn~'l~L\1'fl (creatine phosphokinase) LL~:;n'l~~j;l~'1"Jl'fl'lyj'fl~yj'flf~1'WL~'flj;l 

'el1n1-avl .... 'Uu'elm..nn ~'flrJ~:; 0.1-0.01 1~LLri glucose intolerance 'W'fl'W1~ 

~~u m:;'J'Wm:;'J'lrJ LiJ'W~~~~j;l~~ mn'ln'l ~um'Wn'l~~'fl'lL~'W m'l~r;i'Wt~~[;l~'l ~'J'l~r;i'W 

t~~[;l~ j;l~'11 'W"Jlru:;LtJ~rJ'Wvl'lYl'l'l ~~'l~ n m n'l~u'J~u1-L'Jru1umJ'l ~'WViVi'fl'l Ltl'W[;l:;~1-'J~"Jl'l 
'IJ • 

" "" n~'l~L\1'fl~j;ltJn~ tJ'Jj;ln~'l~L\1'fl n~'l~L\1'fl'el'fl'WLLN LL~:;L~U~ii'l'fln 

'el1n1-avl'~A'el!ltl-a1n£J ii'flrJn~'l~'flrJ~:; 0.01 1~LLri mn'lnL~m 1"l'J'l~'flmn 

'fl'lWl~~j;l~'1 Ln'lr;l1~Lm'W n'ln1'l'l'l'W"Jl'fl'l[;l'l~j;ltJn~ 

, " , 
~'1mn'l~L~'Cl'lt1~'J'WLtl'Wmn'l~V1i~~'Wfinu"Jl'W'lj;lm [28] 
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\l'fl n L~\l'fl1il1 m.h:;~YlfitJ~ 1 \lm~¥m=t1Jl1,):; 1 "ll~\l1 \lL~'fl (;1~~ (;11.J n ~ m ~~ m~11 \l 

i (WrYl (;1~'fl~~11-XYl~1tJ~1 tJ ~ 1 \lm ~~ (;1~:;~tJ~'fl~~'fl¥~1 \lL~'fl (;1"ll'fl~'fl~~\lfi"ll'fl~\lLfO) ~Un Ln (;11il1 n 

" I 

n~1mrtJtJ~V1 Na Pi-2b LL~:; Na Pi-2a sodium-dependent phosphate co-transporters ~11-X 

Ln(;1m~~(;1m~(;1(;1~2-Jn~tJ"ll'fl~~'fl~~'fl¥~1il1nYl1~L~\lm~1~ [12J 
'U 

m~~m~1"ll'fl~ Sampathkumar LL~:;fO)ru:; [9J L~'fl~m~1tJ~"ll'fl~m~H'm(;1 

\lLfO) ~Un 1 \ll1.J LLtJtJ'fl'fl n ~Yli\l1\l 1 \lm~fO)')tJ fOJ2-J~:;~tJ~'fl~~'fl ¥~1 \lL~'fl (;11 \l~U,)rJ~1~ 1[;1 ~,)rJ m ~ 

~'fl n L~'fl (;1 L(;1rJ Pl (;1 L~'fln ~U,)rJ hfO) 1[;1~¥tJm~~1~ 1[;1 ~,)rJ LfO)i'fl~~'fl n L~'fl (;1~~ ~:;~tJ"ll'fl~~'fl~~'fl¥~ 1 \l 
'U 

L~'fl(;1ri'fl\lm~~'flm~'fl(;1~~n~1 6 ij~~n¥2-Jr;i'flL(;1;~[;1~ ~1\l,)\l~~~2-J(;1 34 fO)\l ~U,)rJ~L;r1i,)2-J 
'U 'U 

m~~n'!i1~1'i1L~~rJ"ll'fl~m~~1~1[;1L~~rJ 8.7 L~'fl\l ~u,)rJYlnfO)\l¥tJm~~1~1[;1i1.J(;11oX~:; 2 fO)f~ 
'U • 

LL~:;H'~1m~1~1[;1"l1U(;1~i1 fO),)12-JL;r2-J;r\l"lJ'fl~ LLfO)~ L~rJ2-J 3 ij~~~fO)~,)1 L~\l\'l r;i'fl~ ~~ L(;1rJ~U,)rJ 

1il:;r1f'fl~~tJ (;1m4'tJ~'fl~~'fl¥~ LL~ :;'fl~~\lfi"lJ'fl~~ ~1ij\l~~1-if'fl~ LU\lL') ~1 1 i1.J (;11 oX ri'fl\lLi2-J m ~~4'rJ 
" .. " 

1il1mr\l~U,)rJlil:;1~¥tJn~(;1\lLfO)~Um1.JLLtJtJ'fl'flnnYlfi\l1\l"ll\l1(;1 375 ij~~n¥2-JYl~'fl2-J;j'flm~1~rJ\l 
'U 'U·I 

~ I ~ , 

~:;fO)¥~ LL~:;Iil:;L~2-JLU\lrJ\l~:; 2 fO)¥~ ~1n~:;~tJ~'fl~~'fl¥~1\lL~'fl(;1L;j'flH'm~1\l11.J 2 i1.J(;11oXLL~,) 

tJ~~~n~1 6 ij~~n¥2-Jr;i'flL(;1;~[;1~ 1il1n~\l~1m~rJ(;1~:;~tJ"ll'fl~LLfO)~L~rJ2-J ~'fl~~'fl¥~1\lL~'fl(;1LL~:; 
'U 

alkaline phosphatase ~ 8 i1.J(;11oX~~~1il1n~2-Jm 1il1n~\l~tJ(;1mLL~,)~1m~rJ(;1~:;~tJ"ll'fl~ 
" I I 

LLfO)~ L~rJ2-JLL~:;~'fl~~'fl¥~1 \lL~'fl(;1~1 L;j'fl~1\l11.J 2 i1.J(;11oX YltJ~1~:;~tJ~'fl~~'fl¥~1 \lL~'fl(;1 L(;1m~~rJ 

~mn1.J~rJ\lLL1.J~~~(;1~~'flth~~t!rJ~1Pl'1!Yl1~~n~ L(;1rJ~(;1~~1il1n 7.7 ± 1.5 LU\l 5.6 ± 1.0 

ij~~n¥2-Jr;i'flL(;1;~ ~~ (p < 0.001) L(;1rJ1~YltJfO),)12-JLL[;1n r;i1~~:;~~1~n~2-JtJ'flrJ~ r;i1~n\l~LLtl~[;112-J 

n~2-J'fl1rJ LYl~ L~fO)~LU\l LL~:;~:;rJ:;L,)~1"ll'fl~m~~'flm~'fl(;1 L(;1rJ~~U,)rJ~1\l,)\l 4 nrJ~r1f'fl~L~2-Jm 
• • 'U 

LU\l 750 ij~~n¥2-Jr;i'flrJ\l ~,)\l1'i1L~~rJ"ll'fl~~:;~tJLLfO)~L~rJ2-J1\lL~'fl(;1~\lYltJ~1L~2-J~\l1il1n 8.1 ± 1.0 

LU\l 8.5 ± 1.0 ij~~n¥2-Jr;i'flL(;1;~[;1~ (p < 0.015) LL~:;~:;~tJ"ll'fl~ alkaline phosphatase ~(;1~~ 

1il1n 107 ± 66 LU\l 82 ± 46 IU r;i'fl~~~ (p < 0.001) ~U,)rJ~12-J1~{lYl\lr;i'flm1~~ ~~U,)rJ~1\l,)\J 

2 ~1rJ~Ln(;1mm~1~~~1.J~:;~~1"i'1il1nm~H'm ~'fl ~2-J~'!i"lIU(;11~~\lLLN . 
'fltJ1~hn[;112-J m~~n1!t1L(;1rJ Musso LL~:;fO)ru:; [39J ~~n1!t1m~H'n~(;1 

\lLfO) ~Unl1.J LLtJtJ'fl'fln ~Yl i\l1\l L~'fl~ (;1~:;~tJ~'fl~~'fl¥~ 1 \lL~'fl (;1 L(;1rJ L -w\ln~2-J ~thrJ ~ 1~ 1[;1Yl1~-rl'fl~ 
" Yf'fl~ 1\Jm~~m~t1ll~11\l~u,)rJ~1~1[;1~1\l,)\l 18 fO)\J L(;1mU\l~U,)rJ~1~1~Yl1~-rl'fl~Yf'fl~~1\l,)\l 15 

'U 'U 
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~1'11[;1Vl1'1'1l'fl,n1'fl'l Lti'fl'l'"l1nn~~~u'J[J'"l:;1~f'U LL'fl~1~1\J"lJ\J1(;) 200 ij~~nf~ri'fl\J1~f'Um'(;) . " 
I ... I I 

mli)~iln L~'fl~\J~(;)n1J'~m~'lYl 6 L~'fl\J ~'U~'lJ':;~'U~'fl~~'flf~1\JL~'fl(;)L(;)m'U~[J"lJ'fl'l~U'J[J hJ . " 
LL[;1n l'l1'1'"l1 n ~~ n1J'~m~'l'fl£J1'1iJ'I![J~11'i'lJ L(;)[JJ':;~'U~'fl~~'flf~ Ltl~[J\JLLtl~'1'"l1n 6.7 ± 1.2 Lij\J 

7.2 ± 1.6 ij~~nf~l'l'flL(;)~~[;1J' Musso LL~:;li)ru:;~'1Mtl'"l1n~~n1J'';j~[Jli)f'l~~1m'(;)mli)~ilm'tl . " 
LL'U'U'fl'fln ~Vlt\J'l\J1 \J"lJ\J1 (;) 500 ij~~nf~l'l'flrj\J~\J hJiJtlJ':;~Vlfi~~ 1\Jn1J'~ (;)[11'J:;~'fl~ L~[;11\J 
L~'fl (;) ~'11 \J~ U'J [J ~ 1'11[;1 Vl1'1'1l 'fl'l Yl'fl'l 

" " 

Muller LL~:;li)ru:; [7J 1~l11n1J'';j~[JL(;)[J1 ,xm'(;)mli)~ilnttlLL'U'U'fl'fln~Vlt\J'l\J1 \J 
I " I 

cJu'J[J~1'11[;1~'l\J'J\J 20 1i)\J LYl'fl (;) ~~\1'11 \J~'l\Jn1J'~ (;)J':;~'U~'fl~~'flf~ LL~:;L Yi~J':;~'U L'fl'll~ LL'fl~-
" " 

Vl'l'l'll'fl'lYl'fl'l~1\J'J\J 1 1i)\J 1,xm1\J"lJ\J1(;)~~~\J 375 ij~~nf~l'l'flrj\J LL~:;l11n1J'tlf'UL~~"lJ\J1(;)m 

VJn1 2 itl(;)'liLij\J 500, 1000, 1 ,500 '"l\J~'1 2,000 ij~~nf~l'l'flrj\J Lij\JL'J~1 12 itl(;)1i ~U'J[J~ 

~1~'lJ'nVl\Jm1~\J"lJ\J1(;)m~~'lnn~'l 1 ,000 ij~~nf~l'l'flrj\J ~'l\J'J\J 17 li)\Jnml'l~'l';jLIi)J'1:;i 
" 

O]'fl~~ ~~n1J'';j~[J~'U~1~U'J[J~1~1J'nVl\Jm1~~"lJ\J1(;)mL'U~[J 1 ,470 ± 11 0 ij~~nf~l'l'flrj\J 
" " 

LL~:;~'l~'lJ'n~(;)J'::~'U~'fl~~'flf~1\JL~'fl(;)1~'"l'ln 7.2 ± 0.5 Lij\J 5.9 ± 0.6 ij~~nf~l'l'flL(;)~~[;1J' 

(p < 0.015) LL~:: J'::~'UL'fl'll~LL'fl~-Ii)'flL~~L[;1'flJ''fl~L~~'"l1n 40 ± 3.2 Lij\J 59 ± 5.5 ij~~nf~l'l'fl 

L(;)~~[;1J' (34%) 'fl£J'l'liJ'I![J~11'i'lJVl1'1~ii~ (p = 0.0005) 

n1J'~n~1LL'U'Ui'lLn[;11\J~u'J[J 9 1i)\J "lJ'fl'l Valencia LL~::li)ru:: [6J ~l1'ln1J'';j~[J 
" 

L~'fl~'lIi)'J'l~tl~'fl(;)Ji[J LL~::tlJ'::~Vlfi ~~ 1 \Jn1 J'1on n J'(;)mli) ~ilnttl LL'U'U'fl'fl n ~Vlt\J1\J 1 \J~u'J[J LJ'1i) 1[;1 
II , I I 

~'flf'lYliJ1 "lJ,j'\J1 \JL~'fl (;)~'1 LL~ ::iJ1l1'J::~'fl~ L ~ [;11 \JL~'fl (;)~'1 1~LLri ~u'J[JYlhJ~1~1 J'n Ltl~[J\JLLtl~'1 
" "" ... 

statins ~J''fl 

fibrates ~1-'fl~u'J[J~hJ~1~1J'n~(;)J'::~'U~'fl~~'flf~1 ,x~1n~'l 5.5 ij~~nf~ l'l'fl L(;)~~ [;1J'~'J[Jn1J' 

m'U~~'fl'l~1J'LL~::f'UtlJ'::Vl1\Jm~'U~'fl~L~[;1 1~LLri m aluminum hydroxide, n~~Ln~'fl"lJ'fl'l 

LLIi)~ L~[J~ ~1-'fl sevelamer Lij\JL'J~1'fl£J1'1,J'fl[J 3 L~'fl\J'"l::1~f'Um'(;)mli) ~ilnttlLL'U'U'fl'fln ~Vlt\J1\J 
., , , 

rj\J~:;li)f'l L(;)[J L1-~'"l1nm 1 \J"lJ\J1 (;) 500 ij~~nf~ LL~'Jl11n1J'tlf'U"lJ\J1 (;)m L(;)[J"lJ\J1 (;)m~'1~ (;)Yl'"l:: 
" . 

1~f'U~'fl 1 ,000 ij~~nf~l'l'flrj\J LL~::1~f'U aspirin 1 00 ij~~nf~ri'fl\JVl1\Jm 1 i'JL~'1 l11n1J' 

~(;) [;11~ Lij\JL'J~1\J1\J 8 L~'fl\J ~U'J[J~ Lo]1 Lnruryf"lJ'fl'ln1J'~n~1~'1~~ (;) 9 1i)\J J'::[J::L'J~1 L'U~[J"lJ'fl'l 
" 
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, , 
I .., ... ... .... I __ t ...... 0 .... _ ... ctI 4:111 

L'VnniJ 4.37 ± 0.63 ~'(l'(lm'~lwml'l'1l'(ll'l~ (p > 0.05) LL'(l:::'(lI'l'(l..:!!ltl1..:!~kltl~l~t1J'Vll":!~C11'l'VlLI'l!lkl'Vl 

8 L'Vl1niJ 3.94 ± 0.76 ij'(l~nf~I?l!lLI'l~~I'l~ (p < 0.01) ~:::~iJ"lI!l..:!~!lL'(l~LI'l!l~!l'(l~,)~LL'(l::: 

LI'lm~L'1l!lh~'(lI'l'(l..:!!l~l..:!ij'l1t1~l~t1J'Vll..:!~(i~~L~!lkl~ 4 LL'(l::: 8 ~:::~iJ"lI!l..:!L!l'll~LL!l'(l

~!lL'(l~LI'l!l~!l'(lL~~~kl!l~l,,:!;J'I1t1~l~t1J'"lln 45.56 ± 5.62 Ltlkl 50.22 ± 5.56 ij'(l~nf~I?l!lLI'l~~I'l~ 

~ L~!lkl~ 8 ~,)kl~:::~iJ"lI!l..:!LL!l'(l ~LL!l'(l-~!l L'(l~ LI'l!l~!l'(l LL'(l:::vnn L 'Vl~!ltl ~t!!lfl~kl~kl hJYiiJn1~ 

L tJ ~ tI kl LL tJ '(l..:!!l ~ l..:! ij '11 tI ~ 1 ~ t1J 'Vll..:! ~ (i ~ 

LkltJ 2008 Cheng LL'(l:::~ru::: [1 OJ L@i'l1l randomized, double-blind, placebo

controlled trial LL'(l:::Ltlkln1~~m~lLLiJiJL"lI~ (cross-over study) L~!l~m~tle.J'(l"ll!l..:! niacinamide 

Lkln1~'(lI'l~:::~iJ~!l~~!lf~Lkl~f~"lI!l..:!ejtJ')t1~!lm~!lI'l@i'')tIL~i!l..:!LI'lLV1t1~ ~lkl,)kl 33 ~kl Ll'lti 
" 

~I'lL~!lnejtJ')t1~;J~:::~iJ~!l~~!lf~Lkl~f~~lnn~1~1!l L'Vl1niJ 5 ij'(l~nf~~!l LI'l~~ I'l~ l1ln1~~~L'" " . 
~ , 

L@i'fiJ niacinamide ~1!ltl1~'(l!lnLkl"llklll'l~..:!LL~ 500 ij'(l~nf~LL'(l:::~!ltl1 tJfiJL~~'"lkl~..:!~1'l 1,500 

ij'(l~nf~ LtlklL')'(ll 8 ~tJl'lltf '"lln~kl~lkl-rl,)..:!L')'(llL~!l~!lL"'e.J'(ll'ln~l..:!~lt1LtJ 2 ~tJl'lltf LL~,) 
L@i'fiJtI1 ~l..:!'llill'l'"lln~ L~t1L@i'fiJL kl-rl,)..:!LL~mtlklL')'(ll~n 8 ~tJl'lltf Ll'lti I'l'(l!ll'l L')'(ll;Jn1~~,)iJ ~~ • 

LI'l~~ I'l~!l~1,,:!;J'I1t1~1 ~ t1J L~!l LmtliJ L V1 t1iJ niJ-rl')..:!~L@i'fiJtI1~'(l!l n ~..:! e.J'(lL '" e.J '(ll!Jru~::: .. dl..:! 

LL~'(l L~t1~LL'(l:::~!l~~!lf~'(lI'l'(l..:!!l~l,,:!;J'I1t1~l ~t1J @i',)t1 L kl"llru:::~~:::~iJ"lI!l..:! LL~'(l L~t1~L kl~f~ Yiln

L'Vl~!ltl~t!!lfl~kl n~I'l~1n ~lkl,)klLn~I'lL~!l1'l LI'lm~L'll!lh~ LL!l'(l~LL!l'(l-~!lL'(l~LI'l!l~!l'(l LL'(l::: 
II t " "I 

~!l L'(l~ LI'l!l~!l'(l~')~'I1klhJijn1ntJ~t1klLLtJ'(l..:!!l~l,,:!;J'I1t1~l ~ t1Ji..:! ~!l..:!-rl')..:! kl!ln'"l 1 n'l1kl~..:! mJ'"l::: L~!l 

~l niacinamide L).jL@i';J e.J'(l ~!l~:::~iJL!l'll~LL!l'(l-~!lL'(l~ LI'l!l~!l'(l L~ij!lkln1~L@i'fiJ n~l'lm~ ~iln LL~ 

-rl')..:!~L@i'fiJ niacinamide n~iJYiiJ~l~:::~iJ"lI!l..:! L!l'll~LL!l'(l-~!lL'(l~ LI'l!l~!l'(l~..:!~kl'"lln 50 Ltlkl 61 
" 

'"lln 49 dJkl 58 ij'(l~nf~I?l!lLI'l~~I'l~ ~,)kln1~~I'll'll~mn1~L).j~..:!tJ~:::~..:!I"l~~l~t1J"lI!l..:! 

niacinamide L@i'LLfl mn1~Vf!l..:!L~tILL'(l:::Jll,):::Ln~I'lL~!lI'l~l (thrombocytopenia) YiiJ~lL).j;J 

~,)l~ LLI'l n I?ll..:! nkl~:::'\!dl..:!-rl')..:!~L@i'fiJ niaci nam ide LL'(l:::-rl')..:!~L~fiJtI1~'(l!l n 
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t1tJ~'Wlt1Ji'n~~Ci~ ~m'·Hn~L~'el~'"l1n"lJi.!1~m~1-if~1Lni.!hJ ~tJ'JtJ1i.!LLLJl~::;n1~~4'tJ1~1rX~n1~ 

rl'JiJ mnJh.n ruyJ'el~yJ'elf~1 i.!m~1~~fiJth::;i'11i.! 1 ,x~~1 L~lJ'el LL~ ::;tJ~ 1~~ n1 ~~ m~t11 i.!~tJ'JtJ'l!1'J . ~ 

LLtltl'el'eln ~i'1ii.!1i.!lJ1 ri'eli.! n1~~4'tJ1 i.!rlf~e~~4' ~Yi1~i.!L ~'el ~ n~1th::;~i'1fi!:J ~ LL~::;rl'J1lJtJ~'el ~.ntJ 

"lJ'el~ n1~1.n n ~~mrl ~tinltJ LLtltl'el'el n ~i'1ii.!1i.! 1 i.!n1~~ ~~::;~tlyJ'el~yJ'elf~ 1 i.!~flJ"lJ'el~ ~tJ'JtJ~1~ 1[;1 

" " n1~~4'tJ1 i.!rlf~i1dji.!n1 ~~ n~1~tJLLtltl randomized controlled trial L~tJ ~tJ'JtJ'"l::;1rXftln1 ~~lJ1,x 
~ ~. 

1rXftlm~mrl ~tin ~1'el'el~ n~lJ rl'Jtl ~lJ~1rXftlm~~'eln L~tJ ~tJ'JtJ~~ ~'el~ n ~lJtJ~ rl~ 1rXftln1~fn~1 
" 

[;11lJlJ1 [;1~~1i.! LL~::;~tJ'J tJ~n1 ~rl'Jtl ~lJmlJ 1 ruyJ'el~yJ'elf~1 i.!m~1 ~ ~'JlJ~~Ui.!~ nmlJ1 ru 

yJ'el~yJ'elf~1 i.!'el1~1~'elth~ ~~1 L~lJ'el~'JlJ rX'JtJ 



3.1 tl'i~'lI1n'i 

..I 
'lJ'VI'VI 3 

LL~:;rv;~'eliJJl1'J:;L 'lIlJklL klL~'el(;1~ (;1Un ~ ~ftJn1~fm~1~LLe.Jkln t~'"' L(;1 n'el~mtJm~nJ tN~£J1tJ1~ 

~~:;l.J~~!J Ln~1 h~~£J1tJ1~'VlVl1~~1kl~n ,",~iln ~klULL~'VlU~ (;JJkl1 LL~:;~~ilfit~'"' L(;1 LL ~~U~:;L 'Vl P1 

L'VltJ ru ~nri~£J1rurJ(;JJkl1 tN~£J1tJ1Ml~,r ~iJ,",ru~l.JtJ~(;11l.JLnru-nn1~I"i(;1L~'elnr;l'J'elth~ L"ihi'Jl.J . 

n'el~mtJm~~l.J tN~£J1tJ1~~~:;l.J~~!JLn~1 tN~£J1tJ1~'VlVl1~~1kl~n VI,"btJL(;1L~tJl.J ,",~iln~klU 

LL~'VlU~ (;JJkl1 LL~:;l.J~ilfit~'"' L(;1LL~~U~:;L'Vl P1L'VltJ ru ~nri~£J1 rurJ (;JJkl1 tN~£J1tJ1Ml~,r ~iJ 
" 

". 'I'" :"I.J' ~. 1 1. e.Ju'JtJl.J'el1tJ 20 u'llkl ~u " . 
~1~L(;1~'Jm,",1'el~yJ'elm~'el(;1l.J1'elth~il'eltJ 6 L~'elkl 

3. ~u'JtJL~ftJn1~~1~L(;1'elth~LY1tJ~~'elL~LLri 
" ~u'JtJ~1~L(;1~'JtJn1~yJ'elm~'el(;1 ~u'JtJ~1~L(;1 3 ,",f~!Jl'el~U(;11,J 

~ " " , 
~:;tJ:;L'J~1'l1'el~n1~~1~L(;1,",f~~:; 4 i'Jtl.J~ Ht[(;1~1n1~LVI~'lI'el~L~'el(;1'elth~il'eltJ 300 ij~~~(;1~!Jl'el 

" , 
kl1~ LL~:; KW l.J1nn~1 1.2 Vl1'el ~U'JtJ~1~L(;1 2 ,",f~!Jl'el~U(;11,J ~iJ KW l.J1nn~1 1.8 

" 

, &iii I.... I 4IdI I..... .&Irio I 

l.J1nm1V1~'elL'Vl1ntJ 2 LL~:; total weekly creatinine clearance l.J1nm1V1~'elL'Vl1ntJ 60 ~(;1~(;1'el 

1.73 (;11n~Ll.J[;l~ 

4 . ~u'JtJ~~hJL'"'tJL~ftJn1~fm~1~'JtJn~(;1m,",~ilnl.J1ri'elkl Jl1tJLkl 90 rJkl ri'elkl 
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ij~~nf~r;i'elL(;1~~ (;]~) LL~:;iJI"1,)1~ ~ (;1Un ~'lJ'el~1 'lJlJ'WL 'WL~'el(;1 (1~LLri I"1'el L~~ L(;]'el~'el~~,)~~1nn~1 

200 ij~~nf~r;i'elL(;1~~(;]~ ~1-'el 1(;]m~L'1!'elh~~1nn~1 200 ij~~nf~r;i'elL(;1~~(;]~ ~1-'el LL'el~~LL'el~

I"1'elL~~L(;]'el~'el~ ~1nn~1 100 ij~~nf~r;i'elL(;1~~(;]~ ~1-'el L'el'1!~LL'el~-I"1'elL~~L(;]'el~'el~ii'el~.Jn~1 40 

ij~~nf~r;i'elL(;1~~(;]~) [40J i')~~')tJ~1-'elhJn1~ 

6. ~1J')tJiJ~:;~tJ'1J'el~Ynn1Yl~'eltJ~e:J'elfl~'WL'WL~'el(;1hJLn'W 800 ~LI"1nf~r;i'el 
'IJ 

1. LU'WL~I"1~:;L~~ 

2 . iJ1l1,):;n1~vh~1'W'lJ'el~[;]tJ~(;1Un~ (L'el'W1'1!~[;]tJ~~n~1 5 Lvi1'lJ'el~fOhun~ ) 
'IJ 

3. iJLLe.J~ L 'WYl1~ L~'W'el1~1~ ~1-'el n1i~iJ1l1,):;L~'el (;1'el'eln 

4. LU'WL~I"1Ln1 j;f~n1i~iJ'el1 n1~n1 i3-tJ 
, ~ 

5 . Lu'Whl"1 LtJ1~,)1'WVihj~1~1Hl I"1,)tJI"1~~:;~tJ,J1 (;]1~ L'WL~'el (;11~ • 

6 . LL~r;i'elm~H1'Wn1~~~tJ 1~LLri m(;1ml"1~iln~1-'elLL'el~1'Y'11-'W 

7 . ~~I"1~~.n~1-'elL~'W~tJ(;]~ • 
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, 
m~~m~ILL1J1Ji'Hn(;l1'W~thtJ 9 ~'W 'lJ!l~ Valencia LL~:;~ru:; [6] Yl"r11m~~4'tJ 

" 
L~!l~1 ~,)I~tl~!l "1JltJ LL~ :;tl~:;~Ylfi eJ~ 1 'Wm ~ 11 n ~C'lm~ ~Unttl LL1J1J!l!l n ~Ylt'WI'W 1 'W~thtJ t~~ 1(;1 

Lt!lf~~n1 'lJ,J'W1 'WL~!l C'l~~ LL~:;nfll'):;yj!l~ Lyj (;11 'WL~!lC'l~~ tC'ltJ ~~r.nnm 1 'W'lJ'W1 C'l 500 n~~nf~ 
" " " , 

t3''W~:;~f~ LL~,)"r11nl~tlf1J'lJ'WIC'lm tC'ltJ'lJ'WIt11m~~~t11Yl'"l:;1~f1J~!l 1 ,000 n~~nf~~!lt3''W "r11m~ " . 
~t11(;11~LtI'WL,)~I'WI'W 8 L~!l'W yj1J~I~:;~1J'lJ!l~yj!l~yj!lf~'"lln~~~'W 6.46 ± 0.53 n~~nf~~!l 

Lt11en~m ~t11~~!lth~n,rtJ~I~'1JYlI~~ti~Ln!l'"l1Jm~~m~I~L~!l'W~ 8 L'VlIn1J 3 .94 ± 0.76 

n~~nf~~!lLt11en~(;I~ (p < 0.01) 

Z a(O.05.2-tailed) = 1.96 

Z p(O.l .l-tailed) = 1.28 

n = 

" yj!l~yj!lf~LL1J1J randomized controlled trial ~lri!l'W ~~,r'W S (standard deviation) ~1~1'"lln 

m~~m~t1'lJ!l~ Valencia flltJ~~~'"lln~tJ')tJ1~f1Jm1tl 8 L~!l'W ~~tl!l LtI'W~,)LLYl'W'lJ!l~n~~Ylt11~!l~ " . 
~1~f1Jm L'VlIn1J 0.76 n~~nf~~!lLt11en~(;I~ LL~:; D (effect size) ~!l ~,)I~LL(;In~I~'lJ!l~~:;~1J 

yj!l~yj!lf~ 1 'WL~!l t11~'"l :;tJ!l~f1J~ln ~,)1~ LLI11 n ~1~!l£h~n,rtJ~1 ~ '1JYlI~ ~~Un '"l1 n ~,)1~ L ~'W'lJ!l~ 

~L~tJ')"1!I'1J 1'W~~L'Vhn1J 1 n~~nf~~!lLt11:n~(;I~ 
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n = 

= 

= 12.127 

~ , 
~'1~'W~'el,mlJ'~u(m1'WLL~~:;n'Ci)J n'Ci)J~:; 13 ~'W m'"l~~u'JtJYlhJ~I)JIJ"wih 

~ ~ ~ ~ 

1.1 "" " 

i'J)J n'lJ'~4'tJ1~'"l'W~'W~ l'1n'l J'~4'tJ~m.h:;)J1 ru~'eltJ~:; 1 0 ~'1~'Wn'lJ'~ n~11 'W~1'1tl~'el'l n'lJ'~'J'eltJl'1 • 

2. ~~'1~'elLL~'1 L'"lIJl'WIU'WtJ'el)J Lojhi'J)Jn'lJ'~4'tJ 

3. LLuuiJ'W~n-if'el)J~~u'JtJ 
'\J OJ 

... ... 
4. LLUUU'WYln'elI~IJ' (3 days food record) 

5. m Ll1l'1m~~UntU LLUU'el'eln ~Yl'i'WI'W (prolonged-release tablet) 

;1'!1n1'1A1: Niaspan® (1'W'el:;~LLU'W®) 'lJ'WIl'1 375 LL~:; 500 ij~~n1)J 

'l4'J'Utl'1~n'!l1J : nicotinic acid 'lJ'WIl'1Ll1l'1~:; 375 LL~:; 500 ij~~n1)J 

~~lJltlJltJ : u1-';Yl LL~UU'el1Jl ~IU'elLLJ'IJl'el1~ ~lnl'1 (USA) 

'V1~LtitJ'UtJ1: 1~1UYl:;LiJtJ'WLLUU~L1'el'W1'lJ (NC) -if'el)J~ ru rj'W~ 30 ijt)'WltJ'W 
OJ • 

... 0 ... 

2551 L~'lJYl:;LUtJ'Wm 1C 1/51 (NC), 1C 2/51 (NC) 1Jl1)J~Il'1U 

,r'!lti.:J"\.,r;l\r;\i'1J'!I'U~: H L ~'el L~1-)J nun'lJ''el'el n nl~'1 nltJ LL~ :;nlJ'~'JU~)J . . 

primary hypercholesterolemia (heterozygous familial and nonfamilial) LL~:; mixed 
, ... ... , 

dyslipidemia (Frederickson Types Iia and lib), L)J'elnlJ'~'JUf'J)Jm~IJ'L~tJ'I'elm'l 

L~tJ'JhJ1~CJ~ 

6 . m~~'eln~n~'J'WuJ':;n'elu~~n ~'el LL~~LIJl~ 'lJ'WI~ 375 ij~~n1)J LL~:; 500 

ij~~n1)J LL~:;~J'ULLuuL~iJ'el'Wm'"l1-'1 
'\J 



11~('bL..U 
'" ... 

l1(,fL.. JIo H1~l1nGL..n~ ~ H'~ 11 ~~~r-k1.n \ 11~~b L..U l1(,f L..JIo 1 11~l1nGI1L..('l!l ~ \11('r.t~ 'G 

11~~b L..U ~bl!ll ~~ 11L..f1&~bL..U f1,£)f\::~ 11 ~~bL..U l1(,f 

L..JIo 1 U~~W'~ ,14oruU1 L..JIo 1 ~ .tJi~~~L..f1L..I1M.~bl L..n~ l-tylL..I1~.v U~ ru ilIA. \\I61A. 1::b[1~~ 1'~\ l!lbl&U~ft::~1' 

L..n~ ~~IA.M. 11~n~ UU~l!l u~nL..[':lbL..k1.lA.~L..f1L..I1M.~bl L..~U1 [JU~I1::bM.~L..f1L..I1M.Ml I1UUbraL..~~~U 
~ ~ 

~\l!lblUmm ru L..~U,£bL..UI1L..~~~~~\~L..~I1(,r.t~~ik1.~\~L..~bL..Uf1,£~I1('r.t~ '~ 

(pOP8d 6U!U88J::IS) Iibt.~I..UtCt.~I..II.,r7It'S~U~I!t~I..U ~ 'Z'p·£ ,.,. .. ,." ,.,. 

1i~~~I..UnO-'I..J!l~I..U Z'V'£ 

11~~bL..Un1.-H~~~~~~l!lH1l1i~1~~ 'V 

~ ~lA.U L..l1rubl\l1~::~11 U ('~::~I1L..('l!l i'" .I 

~ 

~~I1~JIof1~1bL..UX-\ ~~ ,::~" bL..U Ml!llnu 1 L..~bL..Un \ ~~I1(,fl1L..('l!l ~rr.~~ 1 ~~~::~1ml1!}1::b!1.('1 un I'm 

~ 

::~11 u~nl1(,r.t~l1bbU!1.~lJ'1Unl'm ~\l!lblunI':l11 ~11)f\ 11~~bL..Uf1.v~~JIoW~1~ .tJi~~~L..f1L..I1M.~bl 

" " L..n~l-tylL..I1~.vu~ ru 11lA.\~lA.'::b[1~~1'~\l!lbl&U~I1::~" L..n~~~lA.M.11~n~UU~l!l U~nL..rbL..k1.lA. 

~L..f1L..I1M.Ml L..~U1 [Ju ~11::b M.~L..f1L..I1M.~bl n \11L..L1nL..~I1(,ftk1.f1.vnL..~nL..~::b[1 T 

~sSG 11l!lL..(,n~ VG ~nl-~~1 ~SSG/OLL ~ , , 

1A.rr.~1 L..~u,[Ju~l1::bM.~L..f1L..I1M.~b' Uf1bL..k1.lA.I1lA.M.11I1bU 11~('bL..UMl!l' L..rubL..~M.bL..Ul1bW::rul!lUL..~ ~ ~ ~ ~ ~~ ~ -
~h~bL..Uf1'£)f\::~11 I1bul1-t~nL..)f~L..lA.L..rubL..~~~~m}~bL..u~L..fMl!ll ~n~' 'G 

I1U ~bl1~::L..I1k1.' lA.11~('bL..Unn 1 L..~ bL..Ug('::~1m~~nrr. ,. f'=' .... lI:JO .. 0 fD'V .... 
, ~ 

~nk1.L..~bL..Un 1. l~L..~ ~f1~JIol1l1i~'~~' ~~JIoW~1 ~11~~nL..~::~1'bL..~U~m('lA.f1lA. ' ~ 

6(: 

, , , 

1i~~~l..uno-'l..J!lns~~I..UtCli:'~'~I..U ~ 'v'£ 

1i~~~l..unO-'I..J!l~~ vT 

(WL1l!JoBI8 S,OfU8J8N) 

OfU8J8N ~~rr.L..I1-HbL..UUL..~~~~::b[1~~f1\n~bL..UL..~nt:1::b[1f1m1 '0 ~ 
~ 

bL..k1.L..~n \n,ttrr. \::~11 ~'£~tA~~tAf1.v W~1~11L..('l!l f1~nr11 '6 

L..l1nL..lA.::b[1f1,£bL..UL..r-::m1L..~ '8 

I1,£U~~t: SG£ ~L..nrr.n-tM.\~~11~r:t1L..11 'L 
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1lJ"l1rJ"l 800 n"l 1 ,000 ~~~nfl-J~'flrrlJ LL~~";)fin1~UlJ~m.R-l-Jlruyj'fl~yj'flf~1lJ'flI~I~ L~mrn 

tn"J!lJln1~ 

LLnu ~~11lJn1~H'tn Lt'ltJ LJli"J!n~ 

5. ~thtJ1~fUn1~tJ~~L~lJml-Jlruyj'fl~yj'flf~1lJL~'fl~ 
" 

yj'fl~yj'flf~1lJ'fl1~I~~futJ~~YlllJ1~'fltJl"ltln~'fl"l~JIL~l-J'fl j;1~'flt'l 4 itJt'lltf LL~U"lP1"lil~~~U"1J'fl"l 
" >-

yj'fl~yj'flf~1lJ~fl-Jl-Jlnn~1 5.5 ~~~nfl-J~'flLt'l:n~j;1~~~L'ih~ilJj;1'fllJ"1J'fl"ln1~fm~1 
" 

3.4.2.2 n1"m~1 (Treatment Period) 

1. 

2. ~thtJ~~~n~l-J1~'fl~1lJn~l-JYlt'l~'fl"l~1-'fln~l-JP1';lUI"ll-J Lt'ltJ";)fi blocked 

randomization Lt'ltJ"'In1~~U~~ln1~mt'lmP1~Un~1-'fltn~~'flmtllJtn A LL~~ B L~w~~~tJhJ 
>-

~1l-JIHdltn1t'lLtllJ A LL~~ B ~lmrlJ"'In1~~l-J~I~U"1J'fl"ln1~1~fUtnLt'ltJn1~~~utn A LL~~ B • 

LLUU~l-JLtllJn~l-J1 n~l-J~~ 4 ntJ (block of four) ~thtJ~Lo}fl~~~tJ~Ylt'l~'fl"l~~1~futn A ~1-'fl B 

j;11l-J~I~U~~l-JiStJ"lH Lt'ltJ~~tJ ~thtJ LLYiYl~ LL~~YitnUI~~t'lLL~~thtJhjYl~IU~I~1.htJ1~fUtn 
~ cu cu '\J cu '\J 

~1"l~1-'fltn~~'fln (double blinding) 

3. ~thtJ~~1~fU~I'flfiultJ 1lJn1~futJ~~YlllJmt'lmP1~Un"J!Ut'lLij~'fl'fln~Ylt 

lJllJ ~1-'fltn~~'fln rrlJ~~ 1 P1~"l ri'fllJlJ'fllJ Lt'ltJ~l-Jtn~ln"1JlJlt'l~l-J~lJ 375 ~~~nfl-J LL~';l~'fltJ1 
tJfU'lllJl~tn;lJ itJ~ltf~~ 1 P1~"l ~lJ1~'lllJlt'ltn~"l~~ 1 ,000 ~~~nfl-J ~'flrrlJ ~1-'fl'lllJl~tn~"l~~ 

cu .. \I " 

~ ~thtJ~Il-JI~tlYllJ1~ Lt'ltJhJ Ln t'l'fl1n1~~'fllJ~U';lIU~lJLLN 
mru~thtJ ~l-J~'fl1 n1~~'fllJ';lU';lIU~lJhJ~Il-JI~tlYllJ'fl1 n1 ~ 1~ L~'flil n1~tJfu 

" " 
"1JlJlt'ltnL~l-J;lJ ~thtJ~~1~fUtnLL'fl~1Yi1lJ"1JlJlt'l 325 ~~~nfl-J 1 Lijt'l rrlJ~~ 1 P1~"l ~~"l'fl1~I~ 

" 



31 

" L"'t1 ~t1')t1~~~~~ mhJ ~~ fil~ Hff1J n'I~fm~t'l rJi',)t1m~1J~~~ L ~ LJl LJl'l~) . .n LJl~~TW " . .. 

. 
1"~!I~L1~1 n~~V1U1~'iI~ • 
itJ"''l~Y11 · ® ~...... CI I 

Nlaspan 375 ~~~m~ 1 L~'" n~\J\J~\J 

itJ",'l~Y1 2 
· ® ......., Q' I 

Nlaspan 500 ~~~m~ 1 L~'" n~\J\J~\J 

itJ",'l~~ 3 
· ® .......... c:r I 

Nlaspan 375 ~~~m~ 2 L~'" n~\J\J~\J 

itJ",'l~Y1 4-12 
· ® ....... t:I I 

Nlaspan 500 ~~~m~ 2 L~'" n~\J\J~\J 

4. 'VI~~"'l'lnf1JtJ~~'Vl'l\Jmfil~1J 

m",mfil~tln"l!tl"'Li1"'~~n~'Vli\J'l\J'VI1~m'VI~~n 

tJ~~",Jitl(;]~1tJ~n 2 itJ",'l~ 

12 

mi~Fl1tJFI~ • • 
m'VI~~mi1"'L~n 1 Li1", ri~\J\J~\J 

m'VI~~mi1",'t'VIt1i 1 Li1", ri~\J\J~\J 

m'VI~~mi1"'L~n 2 Li1", ri~\J\J~\J 

m'VI~~mi1",'t'VIt1i 2 Li1", ri~\J\J~\J 

5. LJl~~ M~t1~L ,)~'l'll~~ n'I ~fn'l!t'l rJi'')t1 m ~t1')t11lJ fil,)~ 1rJi'f1Jn'lnJf1J'lI\J'l '" n'I~ 
" 

fn'l!t'l rJi',)t1m~1J~~~ L~ LJl ~'4~\Jfi'll~~i)LJl'ln\J~ LL~~m~ ",1 'lI~\J't \JL~~"'~'t-if~~ 'VI'l nil fil,)'l~~'l LU\J 

't tX~tJ't \J"'~t1~tl"'l'll~~ LL Yi'Vl~ LL~~"'l~il n'lnj'\J~ n n'lntJ~t1\JLLtJ~~'Vl n filf~ " . . 

, " 
u\J~nn'lntJ~t1\JLLtJ~~'Vlnfilf~ . 



eJU'"l tJ t~ftJ n 1~tlfitJ1tJ i1~ tFl N n 1 ~"ij~tJ 
" 
L-if1~m~~~n~tl~L~tlL-if11'"l~m~"ij~tJ 

" 
eJU'"ltJt~ftJ ~1 LL'W::-W11 'Wm ~Fl'"ltJ Fl~~tl~ L~ (;] 
" • 

1'Wm~1nL'(l::m~H'LLtJtJU'W~nm'\.n~ 

1 4 ltJ~1-X 

ItJ~1~;1 0 

eJU'"ltJtln~~1-Xtl£l1'Wn~~Vl~'(ltl~ ~1tl n~~ Fl'"ltJFl~ 
" " • " • • • 

~ ~ . 
n'ii3JFI'lUFl3J n~3JVI~~'£I~ • • • 

t~ftJm~mFl ~iln t~ftJtJ1~'(ltln 

1--------------------------1-----------

ItJ~1~;I4 

l' ~tJ~::~Vlfi~'(l LL'(l::Fl'"l1~tJ'(ltl ~.ritJIil1 n m ~1-iftJ1 

1--------------------------1-----------

ItJ~1~;I8 

l' ~tJ~::~Vlfi~'(l LL'(l::Fl'"l1~tJ'(ltl~.ritJIil1 nm~1-iftJ1 

l--------------------------t-----------

ItJ~1~;I12 
., 

" '\.m~m~~mt1~'"ltJtJ1 • 
l' ~tJ ~::~Vlfi ~ '(l LL'(l:: Fl'"l 1~tJ'(ltl ~.ritJIil1 n m ~ 1-if tJ1 

1 1 
ItJ~1~;I14 

~ ~ (;11~tJ ~::~Vlfi ~ '(l LL'(l:: Fl'"l 1 ~ tJ'(ltl ~.ritJ 1l1tJ~i~ 

1il1n~tJ~m~fn'l!t1 2 ltJ~1-X • 

1 l 
... ..." 

~'"ltJ~'"l~'"l LFln::WlJtl~'(l 

LL'(l::~~tJ~'(lm~~n'l!t1 • 

ItJ~1~;I2 

~~(;]1~Vl1~tVl~fIi'Yl~ 

ItJ~1~;I6 

~~(;]1~Vl1~tVl~fIi'Yl~ 

ItJ~1~;I1o 

~~(;]1~Vl1~tVl~fIi'Yl~ 

32 
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~u')tJlil:;l~ftJn1~'!!~L~'f)~"wl1~n1~fm~nL~'f)i.!~:; 1 f01f~ ~u')tJlil::;l~ftJn1nritJ 
~ ~ 

~ ~ , 
~')'f)rh~L~'f)~ f01f~~:; 10 n~~~(Jl~ ~1i.!,)i.! 6 f01f~ LYi'f)~~(Jl~,)1il'Vl1~~'f)~tJ~tJ~n1~ ~1~ftJn1~ 

~ Lm1:;"lX~'f)~ ~tJ~:;~'Vlfi ~~ LL~:;~ ~ (Jl1~ f01,)1~tJ~'f) ~.titJ t~tJ ~')'f)~ 1~ L~'f) ~'1J'f)~ ~u')tJ'Vl n ntJlil::;Cl n 
ill cu ~ \J 

~~hnLf01n:;"lX~~tl')tJ~~tJn'f)~'f)1tJm~~~ tN'YimtJ1~'Yi~:;~~~!lLn~1 LL(;]~:;f01f~'1J'f)~n1~~~(Jl1~ 
Lfli"l! n~1il ::;LUi.!~~ ~ (Jl1~ f01,)1~i')~ij'f) 1 i.!n1 ~lim 'VltJ'Vl,)i.!~fin1 ~ lim LL~:;~ ~ (Jl1~tJ~:;Lni.!'f)1 n1 ~ 

" 
~I.r::I.1 .. .J _J' I .Q ..... 

~~'Yi~ 1J~:;~~ f01'Vl'f)11il Ln ~'1Ji.!~::;~,)1~ n1 ~,)liltJ 

L~'f)~~(Jl1~f01,)1~i')~ij'f)1i.!n1~Hm 'VltJ'Vl,)i.!~fin1~Hm LL~:;~~(Jl1~tJ~:;Lni.!'f)1n1~hlYi~ 

tJ~:;~~~~'f)1IilLn~~i.!~:;~~1~n1~~~tJ 'Vln 2 itJ~1"lX ~~~U')tJ~1~1~ClannCl1~L~~L~~ ~1'f)LL~~ . ~ 

if ClJ~1~'YitJ~:;~~1~ n1~lim ntJ~1i.!'f)1 n1~ hlYi~tJ~:;~~ ~~'f)11il Ln ~~i.!~:;~~1~ n1 ~ lim 

'!!~ H LL~ :;l~ftJn1~tJ~:;Lni.!tJ~::;~'Vlfi ~ ~ n1 ~fm=t1 LL~ :;f01,)1~tJ~'f)~.ti tJIil1 n n1 ~ lim Iil 1 n ~~ n1~ 

(Jl~,)1il'Vl1~~'f)~tJ~Uin1~ ~~~Ui.!~m.B-~1ruyj'f)~yj'f)f~1i.!'f)1~1~ LL~:;n1~i~Jl11=tru~U')tJ 

, ~ 

1 i.!n1~Hm ~~Iil:;~11tJtJ~:;n'f)tJl i.!ii.!(Jl'f)i.!n1~~ Lf01n:;"lX ~ ~ n1 ~~~tJ (;]'f) ltJ 

tl~~i'Vlti~'i"l'Un1~;m~1 lil:;tJ~:;Lni.!1il1n Serum phosphate, Ca x P 

product, TC, LDL-C, TG LL~::; HDL-C li.!L~'f)~~LtJ~tli.!LLtJ~~1il1nn1~fn1=t1~')tJm~mf01~\ln 

"I!\l~Lij~'f)'f)n~'Vlti.!1i.! t~mch~i.!~f01')1~i'J'!!tJ~1I"i'ClJ'Vl1~~Ci~ LvhntJ 0.05 LL~:; ~1i.!1Iilli.!n1~ 

'Vl~~'f)tJ'Vl1~~Ci~LvhntJ 0.9 
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fl~1~U~'elIJlzi'!JL'Un1'11m~1 ~(;1j;J'UJ'"l1nn1ntJ~tJi.lLLtJ~..:J"1l~..:J Uric acid, FBS, 
, 

... ~'41.1 ""..J" .1 HbA 1 C, AST, ALT, ALP, CPK ~~~~1n1~L~"'NLJ~:;~..:JIil~i.\1 L-Di.\ mn1~~~i.\~tJ,)1tJ mn1~LJ')(;1 

hl~tJ1tJYf~..:J '1~'1 ~Ln(;1;i.\Jl1tJ~~..:Jn1~1~ftJm(;1mlil~Unt,,1tJ1.jfLLtJtJtJ~:;Li1i.\mn1~hj~..:J 

tJ~:;~..:J~'"l1nn1~1-ifm Naranjo's algorithm 

hematocrit, 

Naranjo's algorithm 

-lUIJl1~;l 
LAB 

-4 0 4 8 12 14 

,.h~iVlfieJ~L'Un1'11m~1 

Serum phosphorus ~ ~ ~ ~ ~ ~ 
Serum calcium - ~ ~ ~ ~ -

Serum albumin - ~ ~ ~ ~ -

iPTH - ~ - - ~ -

TC, LOL-C, TG, HOL-C - ~ ~ ~ ~ -

fl~1~tJ~'eI 1Jlzi'!JL 'Un1'11n~1 

BUN, Serum creatinine - ~ ~ ~ ~ -

Uric acid - ~ ~ ~ ~ -

FBS - ~ ~ ~ ~ -

HbA 1 C (L'Uvn:; OM) - ~ - - ~ -

AST, AL T, ALP - ~ ~ ~ ~ -

CPK - ~ ~ ~ ~ -

iPTH = intact parathyroid hormone, TC = total cholesterol, LOL-C = low density lipoprotein 

cholesterol , TG = triglyceride , HOL-C = high density lipoprotein cholesterol , BUN = blood urea 

nitrogen, HbA 1 C = hemoglobin A 1 C, OM = diabetes mellitus, AST = aspatate aminotransferase , 

AL T = alanine aminotransferase, ALP = alkaline phosphatase , CPK= creatine phosphokinase 
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m~';)~tJ~L-n~Ci~iL=n~~~JTL.!'W1 (Descriptive statistics) LL~::;~Ci~L=n~tl~:..J1'W 
(Inferential statistics) L(;)tJn1~'W(;)~::;~u"L1tJ~1~C1JVl1~~Ci~~ 0 .05 ~~iJntJ~::;L~tJ(;)~tl 

" 1. ~m~tru::;LL~::;ojj'tl:..J~Yl'Wfi1'W"lItl~cJtJ'JtJ tJ~::;~Vlfi~~Vl1~m~fn~1 
".... " 

m m~ hJ~~tJ~::;~~ ~~1 n m ~ L;' n1(;)ml") ~\ln'Jl\l(;) Lij (;)tltl n ~Vlt'W1'W LL~::;1")'J1:..J1'J:..JiltlL 'Wm ~ L;'m 

L-n~Ci~L=n~~~~ru'W1 L1'W 1")'J1:..J~ ¥tltJ~::; "'1L'tl~m~"lIl")ruj;lLL~::;~'J'WLntJ~LU'W:..J1j;l~fi1'W .... 

," ... 
Vl(;)~tl~LL~::;n~:..JI")'Ju~:..J (;)'JtJ Independent t-test ~~tl Mann-Whitney U test 

3. VI (;)~tlU 1")'J1:..J LLj;l n lJh~"lItl~~::; ~U~tl~~tlf~L 'W;f:..J"lItl~ cJtJ'JtJ ritl'WLL~::; 
" 

~~~~1nl~fuml")~\lnltJLLUUtltln~Vlt'W1'W~1tlm~~tln ~'JtJ Paired t-test ~1tl Wilcoxon 

match-paired signed-rank Test 

4. m~Vl (;)~tlU~:..J:..J~~1'W "n~(;)ml")~\lnltJLL1JUtltln~Vlt'W1'WiJtJ~::;~Vlfi~~ L'W 

m~~(;)~::;~U~tl~~tlf~L'W;f:..JL'W~tJ'JtJ~1~1j;l ~iJtr~~tJ(;h~1 LLj;lnlJh~ri'W" L(;)tJL-n Analysis of 

Variance (ANOVA) 

" 1. ~'JU~'J:..Jojj'tl:..J~";~~:..J(;)"lItl~cJtJ'JtJ ~1m'J'I!~::;LtltJ'W ~1nm~u'W~n"lltl~cJtJ'JtJ 
"" " 



" " 

d 
'U'VI'VI 4 

nI~~ n'rn 1 t.ll"1f~l1 LUt.lnl~~ m~11h:;~Y1fi ~ ~ LL~:;1"1'J1lJtl~'el ~.ntl"1l'el~ n 1~ 1-if m~ 

m:1"1~tlnltlLL1J'U'el'eln~Y1it.l1t.l 1t.lnl~~~~:;~'U~'el~~'elf~1t.l~flJ1t.l~thtl~1~1(;1 i~n~lJ~~1~1(;1 
randomized 

controlled trial ~tl'JtI~:;~ n~lJ'el'elmUt.l~'el~ n~lJ ~'el n~lJY1 ~~'el~~~:;1~f'U n~~m:I"1~tlnltlLL'U'U 
r " 

'el'eln ~Y1fit.l1t.l LL~:;n~lJ 1"1'J'UfOllJ~:;1~f'UtI1~~'eln 'elth~hn (;I1lJ ~tl'JtI"'~~'el~ n~lJ ~:;~~ 1"1~1~f'U 

nI~fn'rnlJ1(;1~~1t.lL~'elnl~I"1'J'UfOllJ~:;~'U~'el~~'elf~1t.lL~'el~ 1~LLri nI~I"1'J'UfOllJmlJ1runl~ 
f'Utl ~:;Y11t.l'el1~1 ~~i1~'el~~'el f~ LUt.l ~'Jt.ltl ~:;n'el 'Ui'J lJ ~'J tI t~t1 eJtl 'J tI i~ ~'el~ n ~ lJ~:; ~'el~ 'tl n n 1 ~ " . 
LL~:;Ut.l~nmlJ1ru~'el~~'elf~1t.l'el1~1~(;I~'el~~:;t1:;L'J~1~";1n1~~~t1 ri'elt.l~lJn1~fn'rn~'Jtlm~tl 

tl"1 ~tln'l!tl~Lij~'el'eln~Y1it.l1t.l~1'eltl1~~'elmUt.lL'J~1 12 itl ~1~ t~t1n1~tlf'UL~lJ"1It.l1~~1n ~1~ ~ 
1tl~t.ln~"1It.l1 ~~~~ ~~ eJtl'JtlY1t.l1~ LL~:;~ ~(;I1lJ~:;~'U~'el~~'elf~1 t.lL~'el ~r;l'elL~'el~1tl~ n 2 itl~1~ 

". " 
" " Jl1t1~~~~t.l~ ~ nI~ HtI1 eJtl'JtI"'~~'el~ n~lJ~~ 1"1~ 1~f'UtI1~'U~'el~ L ~ (;I 'elt.l~t.lfi"1l'el~~ (;I1;jt.l~ ~1'eltl1 

"I '" iii 'II 

~ ~~:;~'U1 "1I~t.l~ LI"1t11-if'el~ 1 t.lnl ~fn'l!t1Jl1'J:;~'el~ L ~ (;11 t.lL~'el ~~~ LL~:;Jl1'J:;1 "1I~t.l1 t.lL~'el ~ Ej ~tl n ~ 

(;I1lJ nI~fm~t1lJ1 (;I~ti1t.l ... 

, ," 
tl n ~ :n~'el1~ LUt.lL Yl~1:;nI~Yl eJtl'Jtli1tl1t11~1~ 1(;1'elu1 t.l"ll'el~Yf'el~ LLY1'U~ :;(;I~'el ~ L 'J~1 ";11 ~eJtl'Jtli1 

"" " 
1"1'J1lJ'eltl1n'el1~1~~ ~~~ ~'JlJ n~'el1~1~~1Yl'J n ttl~~t.l~ LUt.lLL ~~~"1I'el~~'el~~'elf~ ~~ 1~ l"1'eltlYl'U 

Jl1'J:;~'el~ L~ (;11 t.lL~'el ~~~ 1 t.leJtl'JtI~1~ 1(;1Y11~"ll'el~Yf'el~ ~ 1~f'U nI~~ ~ (;I1lJ eJtl'JtI~i1Jl1'J :;~'el~ L ~ (;I 
" " " 

" " 
1 t.lL~'el ~~~'t!t.lYl'U~1 ~tl'JtI~:;'t~i1Jl1'J :;11'el~t.l1t.l ~ n~:;1~f'Uni nLn1"1l1tl1~'elU1~~'J ~ L~'J nI ~ 

~ ~ (;I1lJ~:;~'U~'el~~'elf~~'elt.l~~~ 'ttlmh~\('eltl 6 L~'elt.l Yi'U~1 eJtl'JtI'el1~i1Jl1'J :;~'el~ L~ (;11 t.lL~'el ~~~ 
" " 
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" " , 
n1~~ n~ 1 'Wl")f'l~n ~t1'JtJYln ~:;~U~'el~~'elf~ 1 'WL~'elI')~'1 LL~:;L -ih Ln rum I"i' I') L~'el n 

~ ~ 

" II I " 

L-ihi'J"Jnl~~m~1 1""I")'Jl).JU'WtJ'el).JL-ihi'J).J11'1~'W 60 I")'W L;:j'el~'W~I')~:;tJ:;l"i'l')n~'el'lLU'WL'J~1 4 

....... 0 .... __ 

).J'WtJ~II")'k!Yll'1~(11Jl (p=0.002) 

8.00 

7.00 

~ 

E 
2 6.00 
cu 
III -o 
C 
til 
~ 5.00 

4.00 

3.00 

Total (n=49) 

" 

. 

6.93 7.04 

• Start 

Exclusion (n =21) Inclusion (n =28) 

1'W41'W'J'W~ ~t1'JtJ 21 I")'W ~I')LU'W1'eltJ~:; 42.86 ~1).Jl~(1~I')~:;~U~'el~~'elf~1'W 
" 

iDf).J~'1~'Wii'eltJn~I'll~'el LVl1nU 5.5 ~~~nf).J(;]'el LI')~~ 1Jl~ LI')tJro11 L'U~tJ'll'el'l~'el~~'elf~1 'W;f).J~ 1')~'1 

~ln 6.57 ± 0.99 LU'W 4.90 ± 0.60 ~~~nf).J(;]'elLI')~~IJl~'elth'ln'l!tJ~II"i''k!Yll'1~ti~ (p<0.001) 

~'J'W~m~'el 28 I")'W ~'1Lu'Wn~).J~~'1I")'1n~:;~U~'el~~'elf~1'W;f).J).Jlnn~1 5.5 ~~~nf).J(;]'elLI')~~IJl~ • 
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.,. s.-. 'I s.-.J. .!"I 0 .!"I s.-. 'I 'i' 
lJ~u'Jm'1J1\'j~:;tJ:;'Vl (;)~'el'l Lu'W"l1'W'J'W 28 ~'W Lu'W~u'JtJ ~N~mlJ1~~~:;lJ'l~{)-

Ln~1 ~1'W'J'W 1 ~1tJ LN~mlJ1~m.nnh'W~n~1'W'J'W 9 ~1tJ lJ~\lfiL~~11n~1'W'J'W 9 ntJ LL~:; 
" 

", , 
1'Wn1~~n~1 LL~:;e4u'Jm~tJ=t)In"l1nn1~~(;)L~'elYll~LntJ'J-if'el'lnlJn1~~{tJ ~1'W'J'W 1 ~'W n1~~{tJ1'W 

" 
" " " ~f'l\lnn1~~L~n:;,.fLLlJlJ intention-to-treat analysis L(;)tJvhn1~~L~n:;,.f-ifmJ~"l1ne4U'JtJl1'l 28 

" " 

.,.¥ ., tI nti aJ fI'nJfUI ntiaJVI"a'il~ 
~'il~a~Ul1U~'il~~ ~~ • • • P-value* 

(n=14) (n=14) 

~~PI ('ll1tJ 1 ~cll~) 10/4 10/4 

'il1~ (u) (x ± SO) 49.39 ± 10.85 45.52 ± 11.46 0.367 • 
1 .¥ v 

.1~"'''"lI'il~Il1~:: "~1~~i'ili~ (Plu) • 

• Unknown 5 6 -

• CGN (No Biopsy) 3 2 -

• Hypertension 2 3 -

• Diabetic nephropathy 2 1 -

• IgA Nephropathy - 2 -

• CGN (Mesengial 1 - -

Proliferative) 

• Lupus Nephritis 1 - -

~ifli1aJ (~thfJ 1 11fJ tl1"ilL1Pl1'll-! 

l-!1nnrl1 1 L1Pl) 

• Hypertension 13 11 -

• Dyslipidemia 7 7 -

• Cardiovascular disease 6 4 -

• OM (inactive) 2 1 -

• Gout (inactive) 1 - -

• SLE 1 - -
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i~~~~Uj1U~~~~U~~ n~~fI~\JfI~ n~~'VI(;I~~~ P-value* .. .. • • • 
(n=14) (n=14) 

';hu~utJYI't",'r\J n1'1~1,r (;I'VI '" ~~ 'VI u't", 9.61 ±4.70 9.27 ± 3.87 0.836 

(il) (x ± SO) 

41U~U~U~~Y1~fI~'t(;l'r\Jn1'1i1~'t", 2 2 -.. 
'VI1~"Ji~~';~~~1ri~U (~tJ) 

41U~uflf~~~~n1'1~~m;~'" (~tJ) 
" • 3 ~f~~'1l~tJ~1,J 14 13 -

" • 2 ~f~~'1l~tJ~l,J - 1 -
... 

KW ~'il~~ (x ± SO) 

" • ~'1ln 3 ~f~~'1l~tJ~1,J 1.83 ± 0.34 1.95 ± 0.44 0.433 

" 3.5 (1 ~tJ) • ~'1ln 2 ~f~~'1l~tJ~1,J - -

J1\11,rm~,.r~ (iit~nf),J) (x ± SO) 60.50 ± 13.01 58.00 ± 18.62 0.684 

tR~1nHLfI~~;~~1.u\h~1~~n~;~'" 

• Normal Ca (3.5 mEq/L) 3 4 -

• Low Ca (2.5 mEq/L) 10 9 -
" • 1if1'l),JritJ~~~'1l~'I!il~ 1 1 -

"IIU(;l'll~~IJi'~n'1~~ (11U) 

• Cellulose 2 4 -

• Polysulfone 10 9 -

• Polyamix 2 1 -
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Of ~ Oft! nil aJ PI 'l1.JlUI naaJYll'lfi'il.:i 
~'iI~fi~Ul1U~'iI.:i~ 'l~ • • • P-value* 

(n=14) (n=14) 

"lIU~~'iI~~14'1.J~'il1H~(;I 

• CaC03 (fi11..1) 5 5 -

0 Elemental Ca / day 1928.00 ± 688.27 1332.80 ± 833.10 0.253 

• AI(OH)3 (fi11..1) 8 8 -

0 dose / day 1794.75 ± 814.19 2178.00 ± 1085.43 0.438 

• "l,r...f.:i~'iI~"lIU~~'laJnu (fi11..1) - 1 -

0 CaC03 

Elemental Ca / day - 1000 -

0 AI(OH)3 dose / day - 500 -

• 1,j1,n,r~14'1.J~'iI~L~(;I (fi11..1) 1 - -
... ...,., ... ... .. 

"lIU(;l'il~~Ufi~'iI~'l(;l1aJU(;l 

• Alfacalcidol (fi11..1) 10 10 -

0 Dose / wk (meg) 5.45 ± 5.84 6.15 ± 6.21 0.798 

• Calcitriol (fi11..1) - 1 -

0 Dose / wk (meg) - 3 -

• 1,j1,n,rLfi~ (fi11..1) 4 3 -

"lIU~~'iI~~11~~u 

• Simvastatin (fi11..1) 4 6 -

0 Dose/day (mg) (x ± SD) 20 ± 12.25 16.67 ± 11.1 -

• Atorvastatin (fi11..1) 2 - -

0 Dose/day (mg) (x ± SD) 15 ± 5 - -

• Rosuvastatin (fi11..1) 1 - -

0 Dose/day (mg) 10 - -

• Gemfibrozil (fi11..1) - 2 -

0 Dose/day (mg) (x ± SD) - 750 ± 150 -

• p-value "nn independent t-test 
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" ~tbtJL 'Wn'lJ'~n~1{'1 LU'WLYH'I'I! 1 m.n n n~1~cn'lL'W'e1 (;]n~'J'Wlh:;,.n ru 2. 5 ~'fl 1 
," , 

L'WLL~~:;n~lJ mm'U~tJ~'fl'l~tbm1'l~'fl'ln~lJ~'fl 47.45 tJ ~tbtJmtJ,J'fltJVl~(;) 23.85 tJ LL~:;lJ1n 
q 'I ~ q IlJ q 'I 

~~(;) 73.25 tJ L(;)tJL 'Wn~lJ ~'J'lJ~lJi1m~L'U~tJ~'ln~1n~lJYl (;)~'fl'l'fl~1'lhJi1,.rtJ~1 ~ C1JVl1'l~~~ 

" ~1 L~[;J'lJ'fl'l tJ'~ 1(;]L1'flf'l~'fl'l ~U'JtJ~'J'WL ~rY~'fltJ~:; 39.29 ~1nn'lJ',r'W~ n L 'WLL-WlJ 

tlJ':;~~U'JtJ ~'flllJYln'lJ~1L~[;J J''fl'l~'llJ1~'JtJ chronic glomerulonephritis L(;)tJ~U'JtJ~'J'WL~rY 

llJl~f'lJn'lJ' biopsy L~'flJ':;1..J~mfi~Jl1~~'fl'l tJ'~ LL~:;J''fl'l~'llJ1 ~'JtJ~1 L~ [;J~1n h~~'J1lJ ~'Wt~~ (;] 

~'l ~U'JtJYlnJ'1tJL'Wn'lJ'~n~1i1Jl1'J:;~'J1lJ~'WL~~(;]~'lLL~:;~U'JtJ 7 J'1tJ 'lJ'fl'lLL~~:;n~lJ i1~'J1lJ 
IlJ IlJ 'II \I " fI 

L~'fl(;)l~"lnntJ LL~:; 2 L'W 3 J'1tJ llJl~f'lJn'lJ'fn~1~'JtJm~(;)~1(;]1~L'WL~'fl(;)~1'fl:S'W1~'W i1~U'JtJ 
~1~f'lJn'lJ'1\j~'iltJLJ'~ Ln'l [;]~ ~'J'lJ ~lJm n'lJ'1~ 1 ntJL 'Wn~lJ 1"1'J'lJ I"1lJ • •• 

~'JtJn'lJ'~1'l1(;]Yl1'l-rl'fl'lVf'fl'llJ1ri'fl'W n~lJ~:; 2 nmvhrl'W ~U'JtJ~'J'WL~rY~'fltJ~:; 95.83 l~f'lJn'lJ' 

y.l'flnL~'fl(;)(;]1lJLnruov1lJ1(;]J'ij1'W ~'fl ~tl(;)1oJ~:; 3 ~¥'l ~¥'l~:; 4 -B''JLlJ'l L(;)tJi1~U'JmYltJ'l 1 ntJL'W 
d ~ 

n~lJYl(;)~'fl'l~1~f'lJn'lJ'y.l'flnL~'fl(;)~tl(;)1oJ~:; 2 ~¥'l ~¥'l~:; 4 -B''JLlJ'l ~'ln'lJ'~~U'JtJy.l'flnL~'fl(;)LYltJ'l . ~ 

" , " 
~tl(;)1oJ~:; 2 ~f'l 'fl1~YhL""n'lJ'rl1~(;)y.l'fl~y.l'flf~'fl'flnYl1'ln'lmJ''fl'l,J'fltJn~1n~lJVly.l'fln 3 ~f'l • 

L~rY~'fltJ~:; 75 H~1my.l'flnL~'fl(;)'I!\j(;)~i1mlJ1ruLL~~L~tJlJ~1 (2 .5 ij~~:S~1'J1L~'W"'~'fl~(;]J') 

~1'fl Hi'JlJrl'lJ'I!\j(;)~i1LL~~ L~tJlJmlJ1rutln~ (3 .5 n~~:S~1'J1 L~'W'" ~'fl~ (;]J') ~u'JtJYlnntJH ~'J 
~ . 

m'fl'lLL'lJ'lJ high-flux 'I!\j(;)~'fl'l~'Jm'fl'l~H'lJ1n ~'fl polysulfone J''fl'l~'llJ1~'fl cellu lose LL~:; 

polyamix (;]1lJ~1~'lJ L(;)tJL'WLL~~:;n~lJi1~1'W'J'W~H~'Jm'fl'lLL~~:;'I!\j(;)~1'W'J'WLvi11 rl'W LL~:; 

~U'J tJ LL~~ :;J'1 tJ 1lJ i1 n 1 J'Ltl~ tJ'WLLtl~'l'l!\j(;)~'fl'l ~'J n J''fl'l J':;~~ 1'l n 1 J' ~ n~1~ 
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lh:;n'fl1J~,)rJ Na polyhydroxyaluminum monocarbonate hexitol complex 360 n~~n¥~(;]'fl 

Liil'1 LY1rJ1JLYhrl1J'fl:;~n,r~1l!1'1~'fln1'l!~ 216 n~~n¥~) n~thrJ 1 nrJ~H1')~rl'Wi-.lLLI"1~L~rJ~ 
~ ~ 

1"11f1J'flL'W(;1LL~:;'fl:;~n,r~1l!M'fln1'l!~ "1J'W11'1"1J'fl-.lm~1ruLLI"1~L~rJ~~~thrJ1~¥1J(;]'flr)'W hJLL(;1n(;]1-.l 
~ ~ 

" , , 
1"1,)1J 1"1~ ~,)'W'fl:;~n,r~1l! "'~'fl n 1 'l! ~,r'W mi~Yl "'~'fl-.ln f"11 L'u~rJ"1J'fl-.l"1J'W11'1'fl:;~n,r~Y11~¥1J~-.l n~1 n'ti~ 

"I '" "I '" '\l ill 

1"1,)1J I"J~ LL(;]hJ LL(;1n (;]1-.l rl'W'fltJ1-.ln,rrJ~11"i t1J~:;~~1-.l n~~ L"J1'Wrl'W 

" ~-.l~'fl-.ln~~1~¥1J~\JI'11~1,jLL(;1n(;]1-.lrl'W'fltJ1-.ln,rrJ~11"it1JYl1-.l~~~ 

1~'1J1~¥1Jmn~~ statin L~rJ-.lr;l,)L~m1'Wn1~¥m~t1Jl1'):;1"1J~'W~I'11.Jn~ n~thm~rJ-.l 1 nrJ1'Wn~~ 

YlI'1~'fl-.l~1~¥1J simvastatin ~rl1J gemfibrozil Lti'fl-.l~1n~thrJn~:;~1J1(;1m~L'l!'flh"'1'WL~'flI'1~-.l 
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ean'l1':!~'8.nJ D~ m'1 nfi~PI':J'I..lfUJ nfi~'VIlJla'8':! • • • P-value* 4 .: " ~~'8 ~ '1~ PI'U'i::!I~'V1 PI a '8.:! (n=14) (n=14) 

P 6.95 ± 0.87 7.13 ± 1.09 
0.638 

(mg/dL) (5.74 - 8.52) (5.71 - 9.6) 

Corrected Ca 10.21 ± 0.86 9.67 ± 1.14 
0.172 

(mg/dL) (7.77 - 11 .24) (7.3 - 11.62) 

Ca x P product 71.04 ± 10.98 68.22 ± 11.25 
0.509 

(mg/dL)2 (46.08 - 85.46) (57.44 - 94.85) 

iPTH 302.22 ± 196.97 498±177.8 
0.010 

(pg/mL) (10.67 - 615.7) (225 - 795.4) 

TC 168.43 ± 28.75 176.21 ± 36.93 
0.539 

(mg/dL) (121 - 205) (143 - 286) 

TG 103.85 ± 70.13 94 ± 60.69 
0.699 

(mg/dL) (35 - 255) (34 - 254) 

LDL-C 104.15 ± 28.29 113.9 ± 32 
0.401 

(mg/dL) (63.1 - 157) (88 - 205.4) 

HDL-C 45.51 ± 17.04 43.09 ± 13.88 
0.684 

(mg/dL) (25 - 86) (22 - 68.9) 

FBS 97.64 ± 28.02 92.64 ± 15.56 
0.564 

(mg/dL) (75 - 191) (80-140) 

Uric acid 7.64 ± 2.23 7.32 ± 1.2 
0.639 

(mg/dL) (4.5 - 14.2) (5.3 - 9.7) 

AST 18.36 ± 6.13 19.36 ± 8.73 
0.729 

(U/L) (11-35) (10-38) 

ALT 16.07 ± 6.47 14.64 ± 6.78 
0.573 

(U/L) (9 - 32) (10 - 34) 
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.., 11- ..... 
n fi ~ PI'UJlUI nfi~'t11'l'ft'a~ ~'ft't11~~'a~ i)tJI'lm'l • • • P-value* ... .: " L~'a L'l~ 1J'I'U'l::!I::'t1 "''ft'a~ (n=14) (n=14) 

ALP 70.57 ± 32.19 70.86 ± 23.04 
0.979 

(U/L) (28 - 147) (36 - 125) 

CPK 147.79 ± 80.4 123.57 ± 100.5 
0.488 

(U/L) (48-310) (15-332) 

* p-value "'lin independent t-test 

P = serum phosphorus, Ca = serum calcium, Ca x P = calcium-phosphate product, 

TC = total cholesterol, TG = triglyceride , LDL-C = low density lipoprotein cholesterol, 

HDL-C = high density lipoprotein cholesterol, FBS = fasting bold sugar, 

iPTH = intact parathyroid hormone, AST = aspatate aminotransferase , 

AL T = alanine aminotransferase, ALP = alkaline phosphatase, CPK= creatine phosphokinase 

'"lln[;11n~~ 4.2 ~~[;1~,)'"lYlI~""'tl~tl~~n1~'lJ'tl~~tl')tJ~~~'tl~n~~liJ~\J~I~~ 0 

~tl,)tJ~~~'tl~n~~iJ~1 L'U~tJ'lJ'tl~~'tl~~'tl;:~l iJ;;:~tl~:;~ICW 7 ij~~ n;:~ [;]'tl 
'lJ • 

LL~:;~~ L~ nti'tltJl iJn~~ f01,)1J ~~'tlth~ 1~ LL[;1 n [;]1~ rliJ'tlth~iJl!tJ~1 ~ C1!YlI~ ~ Ci ~ L~'tl~'"l1 ~CWI ~~ ~ cw 

~:;~('h~LLf01~L;tJ~LL~:;~'tl~~'tl;:~"r'i1J~I'tltJ1iJLncwoi~~~lnn~ILncwoi'lJ'tl~ KlDOQI [17] ~'tl 55 
'lJ 'lJ 

~tl')tJ~~~'tl~ n~~iJ ~1 L'U~tJ'lJ'tl~~:;~1J1 'lJ~iJ"]jtlt'1 [;]1~1 'tl~1iJ~:;~1Jtln ~ [;11~ 
Lncwoi'lJ'tl~ NCEP ATP III [40] ~'tl 1~LLri f01'tlL~~L[;1'tl~'tl~~')~1~LniJ 200 ij~~n;:~[;]'tlL~~~[;1~ 

1[;1m~L'lI'tlht'11~LniJ 200 ij~~n;:~[;]'tlLt'1~~[;1~ LL~:;L'tl"]j~LL'tl~-f01'tlL~~L[;1'tl~'tl~~lnn~1 40 
, ~ 

ij~~n;:~[;]'tlLt'1~~[;1~ tJm~iJLL'tl~~LL'tl~-f01'tlL~~L[;1'tl~'tl~~LniJn~1 1 00 ij~~n;:~[;]'tlLt'1~~[;1~";~~'tl~ 

n~~ • 

~ ~ ~ 

~tl')tJ";~~'tl~n~~iJ~:;~1JL'tliJ1'l1~YltJ~;n1~YiI~liJ'lJ'tl~~1J 1~LLri AST, ALT, ALP 
'lJ , 

~ 

LL~:;L'tliJ1'l1~ CPK 'tl~1iJLn cwoitln ~ ~:;~1J~1 [;11~ LL~:;L~'tlt'1LL~:;mt'1!J1n'tl~1 iJLn cwoitln ~~'tliJ;h~ 
, 

o 
[;1'l 
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, 
I .... t _ .... 0 .... _ .... CII Qj t .... I _ .... 0 cv 

LLj;Jn j;J1~ m..l'f)m~~'UtJ~11il t1JVl1~~ tl j;J eJ~ j;J1'J'"l LYm~ j;J'J Lj;JtJ'JVl LLj;J n j;J1~ n'U'f)m~~'UtJ~11il t1JVl1~ 

~~~ (p < 0.05) ~'f) 1:;~tJ'W1111Vl1'f)tJ~l!'f)fl~'U t(;ltJcrthtJ1'Un~~Vl(;l~'f)~~~1L'U~tJ"lJ'f)~'W1n " , 

n~~~j;J1 j;J1~~1~tJ ~1:;~tJ p-value = 0.01 1:;~tJ'W1nlVl1'f)tJ~~LLj;Jn(;h~n'U~m'"l~~eJ~(;]'f)n11 

~(;l~~"lJ'f)~yj'f)~yj'f)f~1'UiDf~1~ Lti'f)~'"l1m~'f)~1:;~tJ'W1nlVl1'f)tJ~~~~'U '"l:;Li~H\n(;l~(;l~~ 
LLIil~ LiDtJ~ LL~:;yj'f)~yj'f)f~'"l1 n~11~ LL~:;L ~~ n11~~1tJ LLIil~ LiDtJ~ LL~ :;yj'f)~yj'f)f~'f)'f) n ~1'"l1 n n 1:;(;ln 

" 

... 
1,x1il'J1~~'UtJ'f)~Loihi'J~tIilNn11~4'mL~:;~1~11tl~1'U1:;tJ:;l"i(;lm'f)~i~~~(;l 49 1il'U 'WtJ~1 ~ti'JtJ 

~1~11tl~1:;~tJyj'f)~yj'f)f~1'UiDf~~(;l~~'"l'ULoih~Lnrueyf1.Jn~~ KJOOQI LL'U:;~1 ~'f) 3.5 Ci~ 5.5 
" 

6.57 ± 0.99 dJ'U 4.90 ± 0.60 n~~nf~(;]'f)L(;l:j~j;J1 'f)[h~~t!tJ~11"it1JVl1~~~~ (p < 0.001 ) 

ift1J~11'Un11ftJ1.J1:;Vl1'Um~11 LL~:;ift1J~1'"l1nn11H'm~'WtJ1 'Un11~4'tJ Iilf~~ l~LLri 

• cru'JtJVlntJ'lIil(;l"ll'f)~m~11~~m~1ruyj'f)~yj'f)f~~~ LL(;]1~~1~11tllil'JtJlil~n11 
" '" ... , 

ftJ1.J1:;Vl1'U'f)1~11m~1t!'Ul~ L tl'f)~'"l1 n n'"lrJ j;JT1.JT:;~1rJ'U ~1'f) 1il'J1~~1 LU'U 
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LtJ~~'W i1~'J1~~1LtI'W(;]'el~thrJ~U1U~V1~LLV1'W1j;]~'JrJn1~~'elnL~'el~ Lyjn:;1'Wn1~~'elnL~'el~LL(;]~:; 
" 

" ~f"l ~thrJ'"l:;~ '1J L~rJ ci:th~'WhJritJn1~~'el n L~'el ~ ~tl'JrJ~"l ~'J~ftJlh:;V11'W'el1~1~lh:;Lf1V1 hh~'W1 'W 

• ~tl'JrJftJlh:;V11'Wm~tJ~'el~ L~j;]1lJtln ~'el"l m~ L'J~1 1~LLri 1lJ1~ftJtJ~:;V11'W 
" " II I"" 

yj~'el~'el1~1~~1'el~~"lftJtJ~:;V11'W'el1~1~Y1'WVl ~1'elftJtJ~:;V11'Wm~tJ~'el~ L ~ j;]Y1"l1 Vl~'eltr'W1 1lJ1~ 

ftJ tJ ~:;V11 'W 'el1 ~ 1 ~ 

m~1ru~'el~~'elf~~"l L-n'W ~'W~tr"l n1LL~ 1~m'eln t~rJ1lJ1~ftJtJ~:;V11'Wm~tJ~'el~L~j;]~'JrJ 
'II 

, " " 
L\l'el"l'"l1 n ~'J1~ L -if11'"l~11 ~ftJtJ~:;V11'Wmyj~'el~'el1~1~~'el~~ n Lvhtr'W 

" , , 
• ~tl'JrJ1lJ1~ftJtJ~:;V11'Wmyj~'el~'el1~1~tJ1"l~'el L\l'el"l'"l1 n 1lJ~:;~'J nVl'"l:;yj nyj11tJ 

" 
L-n'W 1~ftJm~1'el:;~ijtr~L'"l~LtI'Wm~tJ~'el~L~j;] ';h1~~tl'JrJ1lJ1~ftJtJ~:;V11'Wm~tJ~'el~L~j;]1'W~'el 

'II " 
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fU1.h:;Yl'l'W sodamint L~'tl\l'"l'lm.jhL'"l~'lLU'WtI1~~'f)1m~LL1.l'WYl'tl\l Yl'tl\l~~ Vl1-'tlLU'WtI1~~m~ 
Ln'tl e4tb £1 hJii'tl'l n 'l ~Vl1-'tl hJL@ffutJ ~:;Yl'l 'W'tl'lVl'l ~u 'l\l~'tl e4U'.l £1~\I hJ1@ffutJ ~:;Yl'l'W £1 'l 

~ ~ 

" fU1.h:;Yl'l'Wr)'W~:; 3 I"1f\l 

@f'.l£1tI1~uyj'tl~ Lyj In 'tl~~'Wfi"ll'tl\l1 In'lij'W~ LL~:;tI1~ ~ L "lllJ'WL 'WL~'tl ~ 'tlth\l hri In'l~ii ~U'.l£1~L@ffU 

m~tJfULtJ~£1'WtI1~uyj'tl~ Lyj In L~mU'We4U'.l£1L 'Wn~~ l"1'.lUI"1~ 3 11£1 LL~:;n~~Yl ~~'tl\l 6 ~'l£1 L~£1 
" .... III 

" ~U'.l£1lJn'"l:;L@ffum~L'"l'l:;L~'tl~In~'.l'"lYl'l\l""'tl\ltJ~~m~ 1 Vl1-'tl 2 L~'tl'W ~'tll"1f\lLL~'.l~\liim~tJfu 

'lI'W'l~tI1 

L'Wn~~I"1'.lul"1~ e4U'.l£1 1 11£1L@ffum~tJfu"ll'W'l~"ll'tl\lLLI"1~L~£1~I"1'lfU'tlL'W[;1 '"l'ln . ." 
J' Q' .... ~ eM J' Q'.cI 11 I ~ .... q .... .J 
~'tl~:; 1.5 L~~'.l'W~:; 3 I"1N LVI~'tl~'tl~:; 1 L~~ L'W'tl\l'"l'lnc.JU'.l£1~yj'tl~yj'tl~~L'W"1!~~Yl~~~\I ~'.l'W 

" 
e4U'.l£1~ n 1 11mU'We4U'.l£1~H''tl:;~iju~~'l'W'l'WVI~'lm~'tl'W L@ffu m ~tJ fu LtJ~£1'WLU'WLLI"1~ L~£1~ 
~ ~ ~ 

" , 
l"1'lfU'tl L'WlnYl ~LLYl'W LL~:;Vli\l'"l'l nu'W 1 L~'tl'W'V'IU~'l~:; ~uyj'tl~yj'tlf~ L 'W~f~"ll'tl\l ~U'.l£1hlLu'Wl11.l'l 

'V'I'tlL'"l ~\lLtJ~£1'WniuLtJH''tl:;~iju~ LL~tJfu~~"ll'W'l~'"l'lm~~~'tl~:; 3 Lij~ LVI~'tl~'tl~:; 1 Lij~ LL~:; 
" 

e4U'.l£1~'l£1~ ~Yl'l£1 LU'We4U'.l£1~L.jf'tl:;~ijU~ LU'WtI1~Uyj'tl~ L yj In 'V'IU~'l e4U'.l£1ii~:;~uyj'tl~yj'tlf~L 'W~f~ 
" .. "" " 
~ J' ... __ .. ,.... ~ J' c:r ~ Q'.,.::II.J 

L'V'I~~\I"ll'W LL'V'IYl£1'"l\l'V'l'"l'lm.nu~U'jJ'W'l~L'V'I~'"l'ln~'tl~:; 2 L~~Lu'W 3 L~~ ~'WL~'tl'WYl 2 "ll'tl\l~:;£1:; 
" 

~H''tl:;~iju~~1'W'l'WVI~1m~'tl'W~1~1~C1V1f.J ~tI1L@l1 'WL~'tl'W~ ~Yl'l£1"ll'tl\l ~:;£1:;Yl ~~'tl\l ~U'.l £1~ n 3 

11£1 1@ffUn1~tJfu'll'W1 ~LLI"1~ L~£1~I"1'lfu'tl L'WIn~ ~~\I'"l1 n~'tl~:; 3 LU'W 2 Lij ~ LL~:;~ n~'l£1tJfu~ ~ 
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" , , 
'"lln~U~::; 3 L~~'t)~U~::; 2 IiIf~ iJeJtbtJ 1 ~ltJ~1~f1Jn1~,jf1JL,j~tJU'"llmLIiI~L~m,JliIlf1J't)LWmUU 

" " , 
't):::~~,rlJLUUL,)~1 1 L~'t)U LL~:::~i~'"lln,rUL,j~tJuni1JlJl H'LLIiI~L~m,J iii 1 f1J't) LU(;l LL~~ c;,"llUI c;, 

'U 

n1 ~,jf1J L,j~tJun1~fmn ~')tJ't)'l~Ufi"ll't)~~ (;l1~U~ ~1-n Un1 ~fm~IJlI,) :::vnn 

" 1Vl~'t)tJC;)e1't)fllJU~~,ru 1Un~lJliI,)1JliIlJiJn1~,jf1J~c;,"llUIc;,"ll't)~ alfacalcidol '"lIn 18 1lJLlilmflJ 
'U •• 

"llUIc;,"ll't)~ alfacalcidol ~IU,)U 3 ntJ Lc;,mlmLm1~f1Jn1~,jf1J'"lln 0.75 LUU 3 1lJLlilmflJ~'t) 

~,jc;,1~1uL~'t)U~c;,vhtJ ~ltJ~~'t)~,jf1JL~lJ'"lln 3 1lJLlilmflJLUU 4.5 1lJLlilmflJ~~LL~iL~'t)u~ 2 • , 
"ll't)~~:::tJ:::Vlc;,~'t)~ LL~:::ntJ~c;,vhm1-lJ alfacalcidol 1.5 1lJLlilmflJ~'t)~,jc;,1~1uL~'t)U~c;,VfltJ"ll't)~ • • 

...I "'.'1 '1 '" 4 .5 "lI'U1(;l!l1V1~hJ1!1~1~1'HIVI'U ~(;l 
'" 

" " , 
n1~~n~'l1ulilf~\1ril~uc;,"llUIc;,m~~~c;,~eJtl')tJ'"l:::1~f1JL'Vhrl1J 1 ,000 ~~~nflJ 

'U. 'U 

IiIf~ L~lJLUU 500, 750 LL~:::~~~c;, 1,000 ~~~nflJ1u~,jc;,"nf~ 4 LL""')~~f1J,j~:::Vllum1u"llUIc;, " . 
~~~c;,1,j'"lUIiI~1J 12 ~,jc;,I'1.f "llUIc;,m~~~c;,~eJtl')tJVlU1~ ~'t) "llUIc;,m~eJtl')tJhJiJmn1~hl.w~ 
'" III cu III cu \J 

UI~ ~tl')tJm'"liJmn1~riu(;lllJt;l')i,)lJ~')tJ ~tl')tJ'"l::;t~n~'t)U(;lllJ~'lt;l') LL"llU "ll1 ~1't) 11J~~1 Lc;,tJ 

hJiJ L ~1't)'t)'t) n hlY/1J eJtl')tJ~ Ln c;, ~u~1't)~lJ~~ eJtl')tJ~iJm n1 ~~'t)tJ'"l::;~llJl ~ClVlU1~ LY/n::; 
'U 'U 

't)1 n1 ~'"l :::Ln c;,;UJlltJ~i~ eJtl')tJu't)u~i1J~i~'"l1 n f1J,j~:::Vllum n't)uu't)u 
" 
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. . .. , ... mUJFl1tJ FI ~ n1l~V1611l'el~ 
'lJU161!!1"'~'" 6lVlVlU 61 • • • .. • (n=14) (n=14) 

(~1I~n'~) 
'!I1!! (flU) 'VI~~ (flU) '!I1!! (flU) 'VI~~ (flU) 

375 1 1 2 3 

500 1 - - 1 

750 - - 1 -

1,000 8 3 7 -

'i1~ 10 4 10 4 

" " '"l1nn1~~m=n1'Wl"lf~'h~u~1~t1'Jt.J1ot.lmhJi'l(1)IMl~ 14 ~1t1 dJ'WLYlfIl"Jl1t1 10 ntl " . 
" LU'W~t:ltl~~ 50 L(1)mU'W~t1'JtI"Jl1t1";~'UJ(1) ~t1'Jtli'l'W(;]t:ltl11 'W"lJ'W1 (1) 750 n~~nfiJl~~1'W'J'W 1 ntl 

" " 

I ,J .J ".'1 ~ 1I.di1 -. - .... Q..... .::I 
1"l1L'tl~tI"lJ'W1(1)tI1~~~(1)i'lc.JlJ'JtI~1iJ1~C1i'l'W~(1)I"lt:l 723.21 ± 302.95 iJ~~miJ iJiJfitlt11'W I"lt:l 875 

~ III ~ ,a 

n~~nfiJ LL~~Lnt:lLLtln~t1'JtI(;l1iJLYI fIl YlU~1 LYlfIl"Jl1t1ilf'i1 L'tl~tI"lJ'W1 (1)tI1~~~(1)~~n~1 LYlfIl'IJe1j~ ~t:l 
-_........ .. .......... -

LYlfIl"Jl1t1 850.00 ± 262.20 iJ~~n~iJ iJfitl~1'W I"lt:l 1 ,000 iJ~~miJ LL~~LYlfIl'IJ'1J~ 406.25 ± 62 .50 

, " 
1'Wn~iJl"l'Ju~iJY11~futl1'IJ~t:ln";~'lJiJ(1) 14 ntl LU'WLYlfIl"Jl1t1 1 0 nmL~~'lJe1j~ 4 

" " 
ntl ~t1'JtI~1iJ1~C1HtI11'W"lJ'W1(1)~~~(1) 1 ,000 n~~nfiJl~";~~'W 11 ~1t1 L(1)tlil~t1'JtI"Jl1t1 1 ~1t1 

YlUt:l1n1~hJ~~tJ~~~~ ~ ~t:l Vft:l~ c.J niJ1n ~1iJ1~C1i'l'WtI11~~"lJ'W1 (1)~~~ (1) 500 n~~nfiJ ~'J'W~t1'JtI 
'-I \J CI \J 
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~~-II-II''Ut;j'n'il'''''7 {kcal/kg/day} 

ltllll,'" X±SD 
LtR!J\JLVi!J\J 

.. r.:w;h-ll m~ ~ 
'VI {min-max} • 

{p-value}* 
nti~Pl1\JPI~ {n=14} • • nti~'VIftfi'il-li {n=14} • 

26.21 ± 9.21 29.13 ± 9.45 
Baseline 0.412 

{12 .37 - 44.03} {15.15 - 46.17} 

25.3 ± 8.37 28.24 ± 9.79 
0 0.400 

{14.66 - 40.25} {13.91 -48.12} 

26.08 ± 10.75 25.12 ± 6.86 
4 0.780 

(12.99 - 45.86) (15.07 - 40 .01) 

23.93 ± 9.66 23.66 ± 9.62 
8 0.941 

{10.09 - 44 .21} (12.41 - 45.08) 

23.79 ± 9.01 23.75 ± 7.63 
12 0.991 

(13.94 - 44.21) {13.68 - 35.47} 

* Lmt.JULVlm.J1:;wh:m~~t(;)t.J1-n independent t-test . 

ej'lhtlijn1~'"li?l,r'W~ntl1~1~~¥,,:j~:; 3 t)'W 1'WLLt;l~:;L~tl'W (3 days food record) 
" 

Li?lmtl'Wt)'W~~u'JtI~tlm~tli?l 1 t)'W t)'W~hJl~~tlm~tli?l 1 t)'W LL~:;t)'WWJi?lL~1f~1tlml1(;ltJ 1 t)'W ij 
, , " 

n1~,r'W~ nm~1~Ylf1Jlh:;VI1'Writl'Wf1J ~1 LL 'W:;tl1 1 'W~:;t1:;~ !1lmtl,,:j LL~:;,r'W~ n t;ltl L{'ltl,,:j L~tl'W~:;~f,,:j 
" "" ~'J~";,,:j~~i?l 5 ~f,,:j '"l1mr'WtJ1hJrjL~~1:;-X'Vi~,,:j,,:j1'W ~i?l~'J'W~1fL1Jl!:!Li?l~(;l hh~'W 1"lJ,j'W ~tl~~tlf~ 

LL~:;~1 (;l1~~ ej'U'Jtlf1Jlh:;'Vl1'Wt;ltlt)'W L!1ltll!n Ln"l!'W1 m ~ ~'JtI hJnLm~ In muca I ~~ oo.J'W1~'W Li?ltl 
" 

, 
'Vi~'N1'Wt;ltlt)'W(;l1~Lnru"YlYl KlDOQI LL'W::;tJ1 [24] ~tl 30-35 nL~LL~~tl1t;ltl 

" " nL~nf~ t;ltlt)'W 'Vi1J~1eJU'JtI";,,:j 2 n~~1~f1J'Vi~,,:j'l1'W'"l'1nm~1~t;ltltJ1~l!n ~'J " . 
" " 

Li?ltl eJU'JtI";'1 ~tl'l n~~1~f1J'Vi~,,:j'l1'W~'J~ ~ 1 n~1 Ln ru"YlYl " . 



" 
1'tl£.l ~ ~1?1'tl~~.:l':l1\li.:lVll.J c;) 1 \lLLI?1~ ~~tJ C;)1~~'tl.:l~~£.I~Vl c;)~'tl.:l 

n'iiJJI'I'lUfUI (n=14) • • n'iiJJ'Vll'l'ilfl.:l (n=14) • 

Baseline 

o 

4 

8 

12 

~i.:l.:l1'Ut;j1n CHO 

(kcal/day) 

X±SD 

(min-max) 

727.3 ± 251 .51 

(382.97 - 1319.99) 

722.77 ± 229.62 

(439.84 - 1376.29) 

666.91 ± 249.46 

(314.07 -1241.91) 

658.06 ± 249.18 

(351 .36 -1241 .91) 

729.91 ± 354.85 

(435.76 - 1529.33) 

II 
'j'fl!l'il~ 

Pifl~i.:l.:l1'U 
~ 

'Vl.:l~JJIJI 

X±SD 

(min-max) 

47.55 ± 7.77 

(33.82 - 59.53) 

49.25 ± 6.64 

(39.26 - 62.06) 

44.59 ± 7.91 

(30.87 - 57.05) 

47.87 ± 9.37 

~i.:l.:l1'Ut;j1n CHO 

(kcal/day) 

X±SD 

(min-max) 

776.07 ± 181 .08 

(514.1 -1141 .15) 

761 .82 ± 176.67 

(527.8-1161.68) 

663.09 ± 180.11 

(378.26 - 947.34) 

663.84 ± 175.67 

(32.74 - 63.82) . (451.42 - 1036.92) 

50.99 ± 8.67 657 ± 195.6 

(34.16 - 69.66) (376.91 - 979.68) 

• LmUULVlum::"dl,m~).J'l",u1if independent Hest 

CHO = carbohydrate 

" 

II 
'j'fl!l'il~ 

,jfl~i.:l.:l1'U 
~ 

'Vl.:l\UIIJI 

X±SD 

(min-max) 

49.54 ± 4.73 

(42.01 - 56.94) 

50.43 ± 5.22 

(41 .32 - 60.98) 

47.66 ± 6.23 

(34.6 - 54.94) 

53.01 ± 7.24 

(42.77-66.1) 

50.46 ± 6.99 

(37 .14 - 59.4) 

51 

II • 
'j'fl!l'il~lJIfl 

~i.:l.:l1'U 
~ 

'Vl.:l~JJ'" 

~wl1.:1n'iiJJ • 
(p-value)* 

0.420 

0.608 

0.265 

0.116 

0.859 

f')';l~l.J1'"l1 n ~l1fltJ1mc;)~j;] [42] ~tJ~1cjth£.li.:l 2 n~l.JiJ n1~tJl'tn f')f')1fltJ1mc;)~j;]1,jLLj;]n 1?11.:l n\l " . " .. 
'tlth.:liJ"r£.l~1~tkJVl1.:l~~~ LC;)£.Ii.:l 2 n~l.JtJl'tnf')f')1fltJ1!lLc;)~j;]~1n~1Lnru"Y1LL\l~ll1L~mJ'tl£.l LL~~ 

" . 
cjthm1.:l 2 n~l.JiJLL\l';l L ,Jl.JY1'"l~tJl'tnf')f')1fltJ111Lc;)~j;]~C;)~.:l1 \lLLI?1~~~tJ C;)1~ " . 



52 

tll~1tuU1Pl1'at 'U'f)1~1'l (g/day) 

ltl"1~ X±SD 
L ill!! tH Vi!! tJ 

.I 'l::whm iI ~ 
VI (min-max) • 

(p-value)* 
nil~fI'ltJfI~ (n=14) • • nil~VlI'l'a'f)~ (n=14) • 

14.41 ± 16.16 15.7±10.89 
Baseline 0.805 

(3.28 - 61 .17) (1 .12 - 40.82) 

14.04 ± 10.76 21 .61 ± 19.06 
0 0.207 

(2.04 - 38.34) (5.63 - 83.55) 

15.91 ± 13.83 15.95 ± 11 .24 
4 0.994 

(5.87 - 58.05) (0.66 - 42.49) 

20.26 ± 24.6 17.21 ± 16.92 
8 0.705 

(1 .39 - 99.32) (0.66 - 66.78) 

17.9 ± 21 .9 15.34 ± 15.83 
12 0.726 

(1 .92 - 86.07) (0.66 - 65.73) 

, , " 
Lij't)Yi'"l1 H1.J11il1 flUll! L~~(;l~'J"kIVi LtI"kItl1 (;l1~ 

" , 
~U~1m).J1rutl1(;l1~Y1~t1'JrJ 

OJ 

u~tJ1lil ~'t)1'"kIhJ LL(;l n ~1'1 ri"kl't)th'lii,rrJ~1 ~ 'kJ'Vl1'1~ ti ~h::;'j..\~1'1 n~).J lil'JU~).J LL~ ::;n~).J'Vl ~~'t)'1 L~rJ 

m).J1ruIil1flulm~~(;l~ LtI"kI~1(;l1~J"kI ;:j ~1 L'tl~rJhJ Iil'l~ LL~::;hJ;:jLL"kI'J L iJ).Jn1n~).J;"kI'j..\1-'t)~ ~~'1~ 

LLl..l"kl't)"kI 
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tA-J.!1Cl&.I'iiiu~1n'il1"'1'i (g/kg/day) 

It.l"'1~ X±so 
L m!l 'LH Vi !I tI 

... ~"'~1.miiJ.! 
Yl (min-max) • 

(p-value)* 
niiJ.!fII'ltlfllJ.! (n=14) • • niiJ.!Yl"'iI'iloll (n=14) • 

1.16±0.5 1.18±0.39 
Baseline 0.869 

(0.53 - 2.09) (0.47 - 1.71) 

1.14±0.42 1.18±0.4 
0 0.811 

(0.54 - 2.08) (0.53 - 1.92) 

1.33 ± 0.79 1.06 ± 0.25 
4 0.237 

(0.4 - 3.48) (0.76 - 1.5) 

1.12±0.58 0.9 ± 0.33 
8 0.221 

(0.43 - 2.54) (0.56 - 1.5) 

1 ± 0.53 0.97 ± 0.29 
12 0.822 

(0.51 - 2.09) (0.56 - 1.54) 

Serum albumin (mg/dL) 

It.l'''1~ X± SO 
L m!l tI LVi !I tI 

... ~'''~1011niiJ.! 
Yl (min-max) • 

(p-value)* 
niiJ.!fII'ltlfllJ.! (n=14) • • niiJ.!Yl"'iI'iloll (n=14) • 

4.12 ± 0.57 4.07 ± 0.65 
0 0.846 

(3.1 - 4.89) (3.1 - 5.21) 

4.1 ± 0.53 3.99 ± 0.71 
4 0.650 

(3.1 - 4.79) (2 .8 - 5) 

3.95 ± 0.52 4.04 ± 0.61 
8 0.670 

(3.2 - 5) (3 - 5) 

4.18 ± 0.55 4.01 ± 0.59 
12 0.433 

(3.1 - 5.06) (3.1 - 4.96) 
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" cJiJ'JtJ~1-l11Jlf'1'J~1~fuLtJ~~'lJ1il1n'el1\n~1'lJt1hJ1ru 1.2 nf~~'elt11~~n~'J 
'IJ 

nL~nf~ [24] ~U~1~iJ'JtJ~-l 2 n~~iJn1~ul'tnf'1LtJ~~'lJri'el'lJ.jf1-ltJn~1'lJ~tJ~1~LLm1 LL~1'lJ 
~tJ ~1~ ~'el~1 eJiJ'JtJ ~~iJ n1 ~ul'tn f'1~~ ~~-l L~tJ ~-l Ln 1Jl1il1 mE~1 ru~ ~-l-l1'lJ~ eJthtJul'tn f'1 ~'el1''lJiJ 

'IJ 'IJ 

" ~U~1cJiJ'JtJ~-l~'el-ln~~U-lf'1-liJ 
'IJ • 

" ~~-l-l1'lJ~-l~~~ 1'lJLL~~:;~tJ~1~"1I'el-l~:;tJ:;'Vl~~'el-l 

Basel ine 

o 

4 

8 

12 

nfl~fI'm'UJ (n=14) • • 

.... i~~1\J"I1n''!l~\J 

(kcal/day) 

X±SO 

522.35 ± 143.06 

" 'i'il !I a:: 

1Ji'il .... i~~1\J 
l!. 
YI~~~" 

X±SO 

35.04 ± 7.25 

nfl~YI"a'il~ (n=14) • 

.... i~~1\J"I1n ''!l~\J 

(kcal/day) 

X±SO 

(~1~~-~'H'l~) 

542.81 ± 183.29 

" 'i'il!la:: 

1Ji'il .... i~~1\J 
l!. 
'Vl~~~'" 

X± SO 

(~1~~-~-l~~) 

34.17 ± 5.66 

(307.27 - 790.02) (23.6 - 52 .95) (351 .86 - 916.16) (25.83 - 45.43) 

487.21 ± 170.27 32.62 ± 6.35 493.78 ± 141.45 32.47 ± 5.8 

(230.76-720.69) (24.41-44.84) (212.11-761.78) (17.36-40.29) 

520.95 ± 132.32 35.71 ± 6.3 500.48 ± 194.85 35.36 ± 7.41 

(288.46-716.02) (26.98-47.41) (217.23-917.16) (22 .81-46.76) 

466.2 ± 167.72 33.58 ± 8.25 404.01 ± 152.38 31.74 ± 6.46 

(113.07-716.02) (19.16-49.22) (167.39-835.06) (20.87-40.74) 

442.08 ± 145.98 32.4 ± 6.58 426.05 ± 128.36 33 ± 8.3 

(251 .77-716.02) (21 .19-46.47) (159.07-650.44) (23.65-50.12) 

* LmtJULYltJm~'W:l"Nn~),Jt~tJ1if independent t-test 

" , " 

" , 'i'il!la::,,'il 

.... i~~1\J 
l!. 
YI~~~" 

'i::~~1~nfl~ • 
(p-value)** 

0.728 

0.948 

0.894 

0.518 

0.834 

30-35 'lJ'el-l 

~~-l-l1'lJ~-l~~ ~~'el1''lJYl cJiJ'JtJul'tn f'1~-l 2 n~~ hliJ f'1'J1~ LLlJln ~1-l n'lJ'elth-liJ~tJ~1I"ln 1'Vl1-l~ti ~ 
'IJ' .~ 
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tR~1CU~'il"~'ilr.,"l 'U'il1~1'i (mg/day) 

ltl"1~ X±SD 
L m!ltIL Vi!l'U 

., r.::wh~n~~ 
VI (min-max) • 

(p-value)** 
n~~fI~'UfI~ (n=14) • • n~~VI"a'il~ (n=14) • 

732.24 ± 283.07 631 .29 ± 120.61 
Baseline 0.236 

(375.37 - 1391 .69) (402.26 - 802.67) 

682.96 ± 229.46 644.8 ± 185.37 
0 0.632 

(355.41 - 1079.05) (396.29 - 1039.85) 

643.76 ± 187.06 552.41 ± 141 .82 
4 0.157 

(304.71 - 1049.45) (303.85 - 905.99) 

666.44 ± 243.63 502.07 ± 175.82 
8 0.051 

(208.73 - 1049.45) (315.1 -1020.44) 

619.21 ± 209.74 537.61 ± 183.03 
12 0.283 

(325.36 - 1049.45) (329.02 - 1020.44) 

* LmmJLYitJm::~~I,.m~).Jt(;ltJH' independent t-test 

KlDOQI 1~LL'IJ~~ltIhJlru~'e)~~'e)f~~L\nJ1:;~~~1"v'~\J~1l,)tJ~I-l1[;l ~'e) 800-
" 

• "" II II 

1 ,000 n~~nf~t;i'e)1''IJ [17] ;-l~1l')m1-l 2 nri~1'IJn1~~m~tl~f-l{j~I~I~C1~,)1J~~ill~lru ". . 
~'e)~~'e)f~1'IJm\n~1~LtI'IJ'e)£h-l~ ,"hL'U~tJ'jJ'e)-lill~lru~'e)~~'e)f~~~ll')tJf1Jth:;'Vll'IJIOllnmVI1~ 

" 
[;]'e)1''lJn ~ltJ'e)tJ n~1 Lnruoy]~ KlDOQI LL'IJ~~1 LL~~~~-llOlln 1~f1J ~1 LL'IJ:;~1 ~'e)-lm~I~~n 

~'el~~'elf~~-lLL~:;~,)~~~nL~tJ-l Vi1J~I~ll')tJnn1~f1Jtl~:;'Vll'IJ~'el~~'elf~~(;1~-l~n L(;1tJhJVi1Jml~ 
" " 

" .... 41:1 .... ..,d .Q 

[;l1~~I[;l~~I'IJ'1J'el-ln1~1J'IJ'VlnntJn1~m~lnL1J1J 3 days food record (;1-l'IJ'lJIOl-lmlOlLn(;1~,)I~ 

~~1 (;1 L~~'el'IJ1 'lJn1nLtl~ e.J ~ L ~'el-llOll n 1 'lJ1''IJ~'lJ1 ~ ~1l,)tJ1~1~n n1 ~IOl (;1,j'IJ~ nmlOln n1 ~f1Jtl~:;Yl1'IJ 
...l '~tl ~ :"1 • ~ ...l , tl'" d... ...~ _ ...l J' 

m~I~'VlLL[;ln [;l1-l L L(;1tJ'ell1Ol Lu'IJu~~lru'Vl~ln n'J1 n [;l ~~'e)~n1~1J~ I.J 1 ~m~I~'Vl~ln'1J'IJ[;lI~ 

L'Vl PI n1 ~ LL~:;~ll'J tJ'e)l/Ol ~'J1J ~~m~1 n~~~'lJ1 'lJ1''IJ~n n1 ~/Ol (;1,j'IJ~ nm~1 ~ ~1'e)/Ol (;11~ ~~1J Cl,)'IJ " . 
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.. ... 
L"'iJ'UVI 1 

" " " 
\un!l L fl1I 

7'iJ!lfI::1I'iJ.IIfI,)1~ 7'iJ!lfI::1I'iJ.IIfI,)1~ 7'iJ!lfl::'II'iJ.IIfI,)1~ 

... .. 
!l1V1L ,..fI'iJ 7')~ii'il 7')~ii'il 

... .. 
!l1V1L ,..fI'il 7')~ii'il 

4 90.48 2 96.43 o 100 

2 4 90.48 o 100 o 100 

3 o 100 STOP 100 STOP 100 

4 2 95.24 2 96.43 o 100 

5 o 100 o 100 o 100 

6 4 90.48 4 92.86 4 92.86 

7 2 95.24 4 92.86 o 100 

8 4 90.48 4 92.86 4 92.86 

9 2 95.24 2 96.43 STOP 96.43 

10 o 100 o 100 o 100 

11 o 100 4 92.86 o 100 

12 4 90.48 2 96.43 4 92.86 

13 o 100 4 92.86 2 96.43 

14 2 95.24 2 96.43 4 92.86 

15 4 90.48 2 96.43 2 96.43 

16 4 90.48 4 92.86 4 92.86 

17 o 100 o 100 o 100 

18 2 95.24 2 96.43 STOP 96.43 

19 o 100 4 92.86 o 100 

20 2 95.24 o 100 o 100 

21 4 90.48 STOP 90.48 STOP 90.48 

22 4 90.48 2 96.43 2 96.43 

23 2 95.24 2 96.43 o 100 

24 2 95.24 o 100 o 100 

25 o 100 o 100 o 100 

26 o 100 o 100 o 100 

27 o 100 o 100 o 100 

28 o 100 o 100 o 100 

95.77 96.74 97.66 
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, ~ 

~U,)rJ~fUUT:;Yl1'WmfOlTU 12 iU~1lfih1--l\nJ~ 24 fOl'W nfOl,)1~i,)~~!lL'WmTH' 

m t~rJ ~1'W')ru~1n~1'W,)'WLij ~m~ L~~!l~1nmT1l'uLij ~m L 'WL~!l'WLLTnLvl1nU¥!lrJ~:; 95 .77 

L~!l'W~ 2 LVl1nu 96.74 LL~:;L~!l'W~ 3 LVl1nu 97 .66 L'U~rJ(;I~!l ~mT~n~1 ej'U,)rJn fOl,)1~i,)~~!lL 'kl 
" 

~ , ~ 

fUUT:;Yl1'kln!l'kl'kl!l'kl U1--l fOlf--l~--l Le.J~!l~~U1.u n!l'kl~~:;fUUT:;Yl1'klm U1--l fOlf--l n~,)~~~--ltl1m~1 

fUUT:;Yl1'klL 'kl-rl,)--l~~--l!l1~1 TLU'kl n~ :;YlU~1n!l1 mT¥!l'kl,)U,)1UJl1rJ~~--lYl1'klm ~--l ~!l--l LnuH 
" 

, ~ , 
n~~~ L -ih~T:;rJ:;Yl ~~!l--l1l''kl ~ n~:;Lij'WLtl'klej'u,)rJ~hl~1~1 HI fOl,)U fOl~~!l~~!lf~L 'kl;f~1.~ ~,)rJ m T 

'I ~ \J 'I 

UT:;~--l1"1~1 n mTn T:;~U~!l~~!lf~ L 'kl;f~~--l L-rl'kl !l1 mT~'kl(;11~ t;l') ~1-!ln!l1 mT llJ~--lUT:;~--l1"1 
'IJ 

, ~ 

~1nmTH'm~U~!l~ L~ (;l L-rl'kl Yl!l--l ~ n~1 n ~1-!l1~fUT~"ll1 ~llJ~"lJ!l--lm~U~!l~ L~ (;l~ ~!l--l L~m 
'IJ 

Yl¥!l~!l1~1TVJ n1 ~!l L~!l ~U,)rJl~ n~1nYl1--l L~!l n L ~lJ LL~:;~:;~,) n n~1 L~~ L ~!l--l~1 nLtl'klm~llJ 
~ ~ 

~!l--l L~m LL~:;fuUT:;Yl1'kl1''kl~:;fOlf--l LL~:;~ ~ mT~ ~~--l"lJ!l--l~!l~~!lf~L 'W;f~L 'klL~!l'klLLm vh L ~ 
". 'I'" ,... 'I 'I " ..: J' 
~u,)rJ~ fOl,)1~T,)~~!l ~'WmT ~"llm LYl~'iI'kl 



... 
'Y1 

o 

4 

8 

12 

~ 

(12-0) 

mhJPI'aJPlaJ (n=14) • • 
P (mg/dL) 

X ± SD 

(min-max) 

6.95 ± 0.87 

(5.74 - 8.52) 

6.03 ± 1.04 

(3.81 - 8.1) 

6.22 ± 1.19 

(4.39 - 8.16) 

6.17± 1.39 

(4.3 - 9.44) 

-0.78 ± 1.54 

(-2.8 - 2.78) 

LVi!J1.1n1.1 

Itl"'1~;j 0 

(p-value)* 

0.014 

0.111 

0.082 

* LmmJLVlmJmu11..m~l-JL(;1u1if paired t-test 

•• LmUULVlmJ1:;~~1,:m~l-JL(;1u1-n independent t-test 

P = serum phosphorus 

P (mg/dL) 

X± SD 

(min-max) 

7.13 ± 1.09 

(5.71 - 9.6) 

6.17 ± 1.31 

(3.95 - 8.34) 

5.37 ± 0.98 

(3.3 - 6.96) 

5.65 ± 1.22 

(4.3 - 8.3) 

-1 .47±1 .15 

(-3.15 - 1.19) 

L Vi !J1.1 n1.1 

Itl"'1~;j 0 

(p-value)* 

0.007 

< 0.001 

< 0.001 

58 

L m!J\H Vi!J 1.1 

r.;,"~1,:m~aJ 
• 

(p-value)** 

0.638 

0.751 

0.05 

0.304 

0.189 

IOnn 6.95 ± 0.87 LtI~ 6.17 ± 1.39 i1'i"l~nf).J~'flL(;1en~(;l~ ~,:jm~'i"l(;1'i"l,:j~~rhr£J~1~'1lYn,:j~ii~1~ 
~tJ(;11~~ 4 (p=0.014) LLtJl1~~tJ(;11~~ 8 LL'i"l::: 12 i1mn~).J~~"lJ'fl,:jyj'fl~yj'flf~1~~f).JL~n~'fl£J "111 

1-xt~~Ll 1"1'J1).J LL(;l n tJl1,:j'flth,:ji1t!£J~1 ~ '1l'Vl1,:j ~ ii ~ L~'fl Lm£JLl L Vl£JLl riLl Ct).J ~~"lJ'fl,:j ~:::£J:::'Vl (;1'i"l'fl,:j 

(p=0.111 LL~::: 0.082 (;l1).J~1~Ll) ~'J~n~).J'Vl(;1~'fl,:ji1m~~(;1~,:j"lJ'fl,:j~1L'il~£Jyj'fl~yj'flf~1~~f).J1il1n , 
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" , 
,rtJ~1~ryY11'1~ti~(;]'1LL~iU"'1~~ 4, 8 LL~:; 12 (p = 0.007, <0.001 LL~:; <0.001 (;)1~~1~1J) 

L~'tl LmtJ1J L~tJ1Jfl1JiU "'1~~~ ~'IJ"lJ'tl'l ~:;tJ:;Y1 "'~'tl'l LL~'"l:;hJVi1J 1"1,)1~ LL(;) n ~1'1'tl~ 1'1~,rtJ~1 ~ ry 

Y11'1~ti~~:;~~1'1n~~I"1,)1J~~LL~:;n~~Y1"'~'tl'l1'IJiU"'1~1"'1 L~tJ (p 2: 0.05) LL~n1nU~tJ'lJLLU~'1 

~ "'~'1"lJ'tl'l~'tl~~'tlf~ 1 'IJ~f~"lJ'tl'l n~~Y1 "'~'tl'l~1 n n~1n~~ 1"1,)1J 1"1~~'IJ ~'tl~1 LU'lJn1 nu~tJ'lJLLU~'1~ , " 

12 

Lnru"Yl~ KJDOQI LL'IJ:;i11~'tl 3.5-5.5 n~~nf~~'tlL",:n~(;)~ ~~1'IJ,)'IJ 9 ~1tJ '"l1n 14 ntJ ~"'LU'IJ 

~'tltJ~:; 64.29 ~,)'lJn~~I"1,)1JI"1~Lsif1Lnru"YlLVitJ'l 5 ntJ ~"'LU'IJ~'tltJ~:; 35.72 , , 

7.50 
7.13 

:::; 7.00 
"0 

"aD 
E 
Q. 6.50 

6.22 ' 6.26 
E 6.17 
:;, -.-Placebo ... 
CI.I 
V\ 6.00 ___ Nicotinic '0 
c: 
/II 
CI.I 

:E 5.50 ............ ~., ....... ,~.~ ... ,.-. 

5':65 
5.58 

5.37 
5.00 

WeekO Week4 Week8 Week 12 Week 14 

", , r 

n1 ~~ m~1 ri'tl'IJ~,J1~~ Lnmsif'tl'l fl1J n1 ~ H n~",ml"1 ~tjn lU LL1J1J'tl'tl n ~Y1 fi'IJ1'IJ 1 'IJ 

~tJ')tJ~'tlm~'tl"'L~'tl~m~1eJ~1'IJn1~~"'~'tl~~'tlf~1'IJ~f~ [6, 7, 9] ~Vi1J~1n~",ml"1~tjn 
" 
~1~1Hl~ "'~:;~1J~'tl~~'tlf~ 1 'IJ~f~1~'tl~1'1~,rtJ~1 ~ ryY11'1~ ti ~~'IJ ~,)'lJLL~ LU'lJn 1 ~~ n~1lu LL1J1J 

l' "'eJ~ ri'tl'IJLL~:;~~'1 L"'tJhJ~n~~ 1"1,)1JI"1~ LmtJ1J L~tJ1J LL~:;~tJ')tJl~f1Jn1~VltJ "'tJ1~1J~'tl~ L~ (;)~H 
~ q cu q 

I II ,,1/ 

'tl~ L~~ ~11-XL~'lJeJ~"lJ'tl'ltJ11~'tl~1'1-n '" L'"l'IJ ~'11'IJn1~~n~1I"1f'l~,r'IJ ~tJ'JtJ~'11"1'11~f1Jn1~fn~1 

~,)tJtJ1~1J~'tl~ L ~ (;)~1-n'tl~ L~~~'1 LU'IJ~[)1,):;'"l1'1~ Ln "';'lJ1 'IJ~tJ')tJ L~1"11(;)i') lu L tl'tl'l'"l1 ntJ1~1J 
" " 
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L'\..ln1~~n~1~~1'\..l).J1 L~'el~n1~~~(;1H'm~uyj'el~Lyj[;l).J1[;l~31'\..lL'\..l~:;tJ:;~(;1m'el--l 

Lij'\..l~1m[;lL"'~n1n~).J;'\..l"ll'el--lyj'el~yj'elf~L'\..l~f).J ~--l,r'\..lL~'elm(;1ilLfO)~\jn~1).J1~Cl~(;1~:;~U • 

" "" t(;1tJ'llJ~n1~LmtJULYltJUnunfi).JfO)'JlJfO)).J ~'J'\..lL'\..ln1~~n~1fO)f--l~,r'\..l ~1n~LfO)n:;.xe.J~L'UYn:;L'\..l . . 

" 
ilLfO) ~\jn ~'JtJ,r'\..l '"l:;";1L '" e41l'JtJ~1).J1~Cl~ (;1~:;~uyj'el~yj'elf~ L '\..l~f).J'l~).J1 n n~ 1 LL~:;~91'\..l'J'\..le41l'J tJ 

~ ~ 

KlDOQI 

tr'"l~tJ~ m.h:;n1~~~--l~'el1'"l~--l e.J~ ~'el~:;~uyj'el~yj'elf~L '\..l~f).J ~'el n1nJfu LiJ~tJ'\..l 

m~uyj'el~Lyj[;l t(;1tJn1~~n~1L'\..lfO)¥--l~e41l'JtJ'llJ'l~~tJ(;1n1~H'm~uyj'el~Lyj[;l).J1[;l~t$1'\..l LC'el--l'"l1nL'\..l 
'" d.I 

yj'el~yj'elf~L '\..l~f).J ~ (;1~--l LLYfVlw.i--liJfu LiJ~tJ'\..lL '" e4ll'JtJ'l~fu LLfO)~ L~tJ).J LtI'\..lm~uyj'el ~ L yj [;lYl (;1 LL Yl'\..l 
~ 

...:::tl _ At. .- .... .::::II" I.J_ Q diI.J' IV 
L~'el~ (;1 t'el n1~"lI'el--l n1 ~Ln (;1~~1 n'el:;~).J'\..l).J ~~'el e.J1l'JtJYlW11'J :;LLfO)~ L 'l!tJ).JL '\..lL~'el (;1~--l"ll'\..l LL~:;~:;(;1lJ 

,,~ ~ 

yj'el~yj'elf~L'\..l~f).J~~ (;1~--l ~--l~'el--liJfU"ll'\..l1 (;1"l1'el--l LLfO)~ L~tJ).J~H'~ (;1~--l [;l1).J~'l~~n1mfi1'J HLL~'J L '\..l 

~'J-if'el 4.4 n1~iJflJLiJ~tJ'\..ln1~fn~1~:;~~1--ln1~Yl(;1~'el--l 
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!l1~'U~t1.L~"mi~LLfllilL:a!l~ !l1~'U~t1.L~"n~~t1::~iju~ • 
'!IU1" elemental Ca (ijilini'~) '!IU1"'!ItI.:JtI::~ iju~lll"'itin l'll ,,(ijilini'~) 

Itl"'1t.1 X± SO X ± SO ., 
LtR!l'UL fi!l'U LtR!l'UL fi!l'U 'VI 

nii~fII'l'UfII~ nfi ~'VI"iI'il.:J 'i::~~1.:Jnfi~ nfi~fII'l'UfII~ nfi~'VI"iltI.:J 'i::~~1.:Jnfi~ • • • • • • • • 
(p-value)** (p-value)** 

0 1928.00 ± 688.57 1310.67 ± 747.12 0.191 1794.75 ± 814.19 2102.67 ± 1040.18 

4 1748.00 ± 546.95 1183.43 ± 760.58 0.187 1875.75 ± 789.34 2016.00 ± 654.98 

8 1523.33 ± 730.42 914 .00 ± 583.45 0.141 1866.00 ± 852.06 2053.33 ± 747.66 

12 1748.00 ± 536.95 912.00 ± 532 .64 0.023 1713.75 ± 898.74 1933.71 ± 759.78 

v 

·i1~1.htJ1"ml1~m~11 ntJl~l~;rmr.i\J~~~L~11l LL~:;~n 1 11tJH;1~~~~'IIij(;l1(mri\.J 

•• LmmJLY1tJU1:;"dl~n~l-Jt(;ltJ1;r independent t-test 

0.511 

0.705 

0.647 

0.620 

I " " I 

mnH'u LtJ~tI~"lJ~'l ~tI'l~U~!l~ L ~ (;]"f1'1 n~~ .. J'~:;~ihr~ L~ mJ'e)tl"f1'1 n~~ ~'JU ~~ LL~ :;n~ ~Yl ~~!l'l Lil!l 
q \J .... q 

LmtiU L~tlU"lJ~'l ~tI'l~U ~'J'l~ LL(;]n j;j'l'l!lth'l h]i:Jt1t1~'l1"1 CkJYl'l'l~ Ci~ 

n~~ LL~~ L~tI~ 1 ~n~~ ~'JU ~~h]i:J m ntJ~tI~LLtJ~'1"lJ~'l ~tI'l~'l nt1n • •• 

tI'l~ ~~'1 L~m~!l~~!lf~ 1 ~~f~~ ~~'1 LL~:;~U~'li:J m ntJ~tI~LLtJ~'1!lth'li:Jt1t1~'l1"1 CkJYl'l'l ~ Ci~1 ~ 

itJ~'l'\.~·~ 12 (p=0.023) ~'1!l'l'"l'"l:;'r1'lmJ'~L~J''l:;~if!l~~1~itJ~'l~~ 0 n'l 8 ~'1LiJ~~'J'I~~thti 
~ ~ 

n~~Yl~~!l'l!l~1~Ln(1.l"~ KJOOQI LL~:;"Ll'l ~!l 3.5 - 5.5 n~~nf~j;j!lL~=n~(;]J' LL~~'l'"l:;l~~u 
~'J'l~LL(;]n j;j'l'l'elth'li:Jt1t1~'lI"1CkJYl'l'l~ Ci~ LLj;jmJ'~ ~~'1"lJ'el'l~'el~~'elf~1 ~~f~'"l'l nitJ~'l~~ 0 ~'el 

, 0-

7.13 ± 1.09 n~~nf~j;j!lL~~~(;]J' ~'lLiJ~ 5.37 ± 0.98 n~~nf~j;j!lL~=n~(;]J'1~itJ~I~~ 8 t1~()'el 

~'li:Jt1t1~'l1"1 CkJYl'l'l ~~iln LL~ ~'11 tX L ~~~'l m J'H m~m~ ~ilnttJ LLUU!l!l n ~Yli~'l~Li~1 tX r.J ~ 1 ~m J' 

~M:;~U~!l~~!lf~1~~f~'elth'li:Jt1t1~'lI"1CkJ1~itJ~'l~~ 8 ,.nnl~l~i:JmJ'tJfuLtJ~tI~tI'l~U 



62 

~ r 

~~t!t.ln1 ~ 1;-m~mFl ~\lnnj LL1J1J'el'eln flYlflt.llt.l i'J~ n1~fm~n~1 [;l~tilt.lLL~ :::n1~ ,,"I <1.1 

1~f1J ~1 LL t.l:::\\1 (~''el~m LL~:::n I~Fl'J1JFl~'el1~1 ~~'JtJt!t.l hll"'l:::Ltlt.l~ nvn~ L~'el n~~~ 1 t.ln1~~ ~~:::~1J , 

yJ'el~yJ'elf~1 t.l:nf~1~'elth~~t!tJ~I"; C1JYll~ Fl~\ln L~tJ L'tl~1:::1 t.lntJ"1J'el~ ~lhtJ~~ Fl'Jl~ ~ ~tJn ~"1J'el~ 

1 "1J,rt.li'J~ ~'JtJ L~m'tl~I:::~u'JtJ~;:h:::~1J L 'el"l1~ LL'el~-Fl'el L~ ~ L[;l'el~'el~ ~1 ~~~"'l:::1~ mh'J ~'el1tJ1 t.l 
" 

, ,~ 

1 t.l~tJ~ltH1 14 ~'el~tJ~I~Yi ~U'JtJ~~~'el~n'Ci~~tJ ~f1JtJ~:::Yllt.lm Ltlt.lL'J~1 2 '" .. 
Lvhn1J 6.26 ± 1.74 ij~~nf~~'elL~~~[;l~ (,"h~I~~-~I~~~~ = 2.78 - 9.06) L~'elLmtJ1JLYitJ1Jn1J . '". 
~tJ~I~~ 0 1~~1JFl'Jl~LL[;ln~I~'elth~~t!tJ~I";ClJYll~~n~ (p = 0.182) ~'Jt.l1t.ln~~Yl~~'el~ ~:::~1J 

yJ'el~yJ'elf~1t.l:nf~~~~~~m~mr'elmtlt.l 5.58 ± 1.59 ij~~nf~~'elL~~~[;l~ L(;1mr~Fl~~1Jml~ 

LL[;ln~I~'elth~~t!tJ~I";ClJYll~~n~L~'elLmtJ1JLYitJ1Jn1J~tJ ~1~LLm"1J'el~~:::tJ:::Yl ~~'el~ (p = 0.005) 

LL~:::L~'elLmtJ1JLYitJ1J~:::vdl~ n'Ci~Yl~~'el~ LL~:::n'Ci~Fl'J1JFl~1 t.l~tJ(;11~~ 14 t!t.l ~1J Fl'Jl~LL[;ln ~1~ , " 

I I I '" 

[;l~'el~L'J~I"1J'el~~:::tJ:::Yl~~'el~~:::~'Jl~n~~Fl'J1J~~LL~:::n~~Yl~~'el~~'JtJ repeated measure 

ANOVA ~1JFl'Jl~LL[;ln~I~'elth~1~ilt!tJ~I";C1JYl'N~n~ vi! n1~Yl ~~'el1J~'J LLtJ~i'J~~t.l1 ~'el1"'lil~~ 
0-

~'el~:::~1JyJ'el~yJ'elf~ 1 t.l:nf~ 1 t.l~u'JtJ~~ 2 n'Ci~ L~tJ n1~~1 Fl'".l1~~~~t.ljh:::~~I~yJ'el~yJ'elf~ 1 t.l:nf~ " . 
n1J~'JLLtJ~i'J~~t.l11~LLri L~Pl 'el1tJ "1Jt.ll~m~~~~~~u'JtJYlt.l1~ ~1~t!n~'J ~1t.l'Jt.ltl~1~f1Jn1~ 
yJ'elm~'el~ KW LLFl~L:ntJ~1t.l:nf~ LL~:::~:::~1J~ln1Yl~'eltJc;1i!'elfl~t.l ~'JtJ Pearson correlation 1~ 

~1J Fl'Jl~~~~t.lfi'el~I~ilt!tJ~ 1"; ClJYll~~ n ~~:::~~I~yJ'el~yJ'elf~ 1 t.l:nf~ LL~ :::~'J LLtJ~ 1~ L~tJ 
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>-

~:;~U~'fl-.l LLI"1~ L;tml tJ;T~'"l:;C1 nrJ 1?l'Yi ~'fl~~:;~U~'fl~wj'flT~l tJLL(;]~:;1"1 T-.l LL~:;~ n1~ 
" >-

1'1~'J'"lrJl?l~:;~U~'fl-.lLL'fl~' l~tJltJ;f~~'JtI'VlnI"1T-.l "nm:;~ULL'fl~U~tJ,J'fltln~1 4 ~~~nT~(;]'flLI?l~~I'1~ 
~ . " 

Corrected Ca= [(4-serum albumin) x 0.8] + serum calcium 

n~~fI'l\JIUJ (n=14) • • n~~'VIfliI'il~ (n=14) • 
Corrected Ca - .... Corrected Ca L m!ltJL Vi !I '1..1 

lU"'1~ L'VI !I '1..1 n'l..l L\1 !I '1..1 n'l..l 
'i::"'~1~n~~ ." (mg/dL) 

lUfl1~;1 0 
(mg/dL) 

lUfl1~;1 0 • 'VI 
X± SO X± SO (p-value)** 

(p-value)* (p-value)* 
(min-max) (min-max) 

10.21 ±0.86 9.67±1 .14 
0 - - 0.172 

(7.77 - 11 .24) (7.3 - 11.62) 

10.37±1 .02 9.93 ± 0.95 
4 0.287 0.133 0.257 

(7.59 - 11 .66) (7.89 - 11 .32) 

10.01±1 .56 10.49 ± 1.53 
8 0.559 0.087 0.416 

(6.38 - 12.06) (8.4 - 14.46) 

9.65 ± 2.1 10.01±1 .38 
12 0.318 0.115 0.060 

(3.66 - 12.24) (6.46 - 11.64) 

~ -0.55 ± 1.99 0.34 ± 0.75 
- - 0.129 

(12-0 (-7.05 - 1) (-0.84 - 1.88) 

* LmtJULYltJumtJ1\.Jn~~L(;ltJ1-n paired Hest 

*. LmtJULYltJU1:::\-I~'l,:m~~L(;ltJ1-n independent t-test . 
Corrected Ca = Corrected serum calcium 

. " 
~UI?lI,x~lJ~tJ (p > 0.05) tJ'fln'"ll nt!tJ1~'YiUI"1'JllJLLl'1n (;]1-.l'fltJl-.l~t!t1~1 ~C\!~:;~~I-.ln~lJ l"1'JU ~lJ 

LL~:;m'ilJ'VlI?l~'fl-.l ru ~UI?lI~11?l1 L~t1"11'El-.l~:;t1:;'VlI?l~'fl'l LL~I?l-.l~In1~fn~llJll'1~filtJi'JlJnun1~l~ . ~ 

~ILLtJ:;tJl~'El'lmLL~:;m~l~ ~1'fln1~Hml?lml"1~tjnlULLUU'El'Eln~'VlitJltJi'JlJ'~htl 1~1~ 
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LtJ~m.JLLtJ~--l ~:::~U LLr1~ L~tm1 \J~f~'el£J1--liJ,rtJ ~1 ~ nJ'V11--l ~ 1i ~ ~1-'eliJ m ntJ~tJ\JLLtJ~--l ~:::~U"lJ'el--l 
LLr1~L~tJ~LYltJ--lL~mJ'eltJ ~'elInr1~'el--lnUm~~n~~~1\J~1 [7, 9] 

~--l,r\J n~lnmr1 ~ijnltJ LLUU'el'el n ~'V1~\J1\J~--l\.h1Ol:::~1~1 ~Cl1"H'J~ nutJ 14'U 

~'el~L~(Jln~~LLr1~L~tJ~ ~--lLij\Jm4'u~'el~L~(Jl~1(Jl~~1\J~iJm~H'~1n~~1n ~1-'elL~1~num4'u 

~'el~ L~ (Jln~~'el:::~n,r~ ~--lmlOl"J!'JtJ~ Inm~1ru'el:::~n,r~~~tJ'JtJlOl:::1~fU~--l1~ 1\J"J!'J--l~ ~tJ'JtJiJ 
II 'U 'U 'U 'U 

niiaJfI'ltJflaJ (n=14) • • 
itJ",,'" Ca x P (mg2/dL2) 

.. .... 
L\1!JtJntJ .. 

X±SD itJl'I''''~ 0 \1 

(min-max) (p-value)* 

71 .04 ± 10.98 
0 -

(46.08 - 85.46) 

62.39 ± 13.04 
4 0.024 

(43.05 - 94.45) 

62.31 ± 15.47 
8 0.097 

(37.21 - 90.44) 

59.84 ± 17.98 
12 0.041 

(15.74 -105.16) 

L1 -11 .19 ± 18.46 
-

(12-0) (-48.2 - 25) 

* ~mutJ~YimJmU1'..m~~Llf1u1if paired t-test 

** ~mutJ~YiutJ1:::'vI(:h-:m~~Llf1u1if independent t-test 

Ca x P = calcium -phosphorus product 

niiaJ\1"'lI"i1~ (n=14) 
L \.Ihm Vi!JtJ • 

Ca x P (mg2/dL2) 
.. .... 

L \1 !JtJ ntJ 
r.:,..~'~niiaJ 

X±SD itJ",,"'~ 0 • 

(p-value)* 
(p-value)** 

(min-max) 

68.22 ± 11 .25 
- 0.509 

(57.44 - 94.85) 

61 .01 ± 14.56 
0.035 0.793 

(33.65 - 82.5) 

55.49 ± 9.65 
0.001 0.173 

(41 .7 -73.01) 

56.19±13.17 
< 0.001 0.545 

(33.59 - 79.02) 

-12.04 ± 9.24 
- 0.879 

(-27. 37 - 6.92) 

tJ--l~ti--l r1'J1~ L~tJ--l1 \Jmnn In m~(Jl n (Jl:::n'el\J"lJ'el--l LLr1~ L~tJ~1 \J~:::UU~'J 110l LL~:::~~'el1n L~'elln re)\JIOl::: 

\l11tJ~mnnln L~r1LL'V1m.n'el\J"lJ'el--l~:::UU~'J h LL~:::~~'el1n L~'elln 1 \J~tJ'JtJL~r11(Jl1~,r\J LL~::: KlDOQI 
~ ~ 

" " 1~LL\J:::\l11~fn~1~~r1ruil1~iJl"h~'eltJn~1 55 (n~~nf~r;j'elLC'1=n~(Jl~)2 [24] LYi'eltl'el--ln\Jr1'J1~L~m 
~ 
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yj'fl~yj'flf~~ ~~-:J~1 n L~~ 1 'Wn~~ ~')tJ ~~~1~ftJtJTI .. ~~'fl nl:! n1~~ ~~-:J'fltJ1-:Jl:!~tJ ~1 rl 'kJVl1-:J ~ Ci~1 'W 

~tJ~1,r~ 4 (p=0.024) LL~:;L~'fle.h'W1tJ~'Wn-:J~tJ~1,r~ 12 nt1-:J~-:J~~~-:J'fltJ1-:Jl:!~tJ~1rl'kJVl1-:J~Ci~ 

L~'flLV1tJtJrltJ~tJ~1,r~ 0 L~tJI"11L'U~mJ'fl-:J~~~ruLL~~L~tJ~LL~:;yj'fl~yj'flf~~~~-:J~1n 71.04 ± 
" 

10.98 LU'W 59.84 ± 17.98 (iJ~~nf~~'flL~iU~[;ld (p=0.041) ~')'W1'Wn~~Vl~~'fl-:J~~~n1~~~~-:J 

"lJ'fl-:J1"11L'U~mJ'fl-:J~~~ru1'W~tJ~1,r~ 4 L'll'Wrl'W LL~:;~~~-:J'fltJ1-:J~'flL~'fl-:J 1'W~tJ~1,r~ 12 ~1n 68.22 
" 

± 11 .25 LU'W 56.19 ± 13.17 (iJ~~nf~~'flL~iU~[;l~)2 ~~:;~tJ~tJ~1rl'kJ p<0.001 ~n1~~~~-:J"lJ'fl-:J 

~~~ru"lJ'fl-:JLL~~L~tJ~LL~:;yj'fl~yj'flf~~1n~~~1'W~tJ~1,r~ 8 ~'fl 55.49 ± 9.65 (iJ~~nf~~'fl " . 
L~iU~ [;ld LL~:;n1~~hJ'VitJ n1ntJ~tJ'WLLtJ~-:J'fltJ1-:J~~tJ~1 rl 'kJVl1-:J~ Ci ~"lJ'fl-:J 1"11 L'U~tJ"lJ'fl-:J LL~~ L~tJ~1 'W 

~f~ 'fl1~n~1,) 1~~1n1~~ ~~-:J"lJ'fl-:J"lJ'fl-:J 1"11 L'U~tJ"lJ'el-:J~~ ~ ruLL~~ L~tJ~LL~:;yj'fl~yj'elf~ oJ1~:;Ln~~1 n 
" 

'fltJ1-:J hn [;l1~hj'VitJ ~') 1~ LL[;l n ~1-:J'fltJ1-:Jl:!~tJ~ 1 rl 'kJVl1-:J~ Ci ~"lJ'el-:J n1 ~~ ~~-:J "lJ'el-:J 

1"11 L'U~tJ"lJ'fl-:J ~~ ~ruLL~~ L~tJ~ LL~ :;yj'fl~yj'flf~ L~'fl LmtJtJ L V1tJtJ~:;vd 1-:J n~~ ~')tJ ~~ LL~ :;n~~Vl ~~'fl-:J 
\J l1li IIIj q 

75 .00 .......................... _ .. .. ....................... _._-_ ... .. 

71.04 

N 70.00 
< 
:J' 
"a 

'iio 
E 65.00 -~ 
x -+-Placebo 
1\1 
U 

'0 
60.00 _ Nicotinic 

c 
1\1 
41 
::E 55 .00 ... 

55.49 56 .19 

50.00 

Week 0 Week4 Week 8 Week 12 
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" , , 
nn1~l'l~':l'"l.r (;1~:;~tJYiln 1 Vl~'fl£JC;)!'l'flfl)J'W~l'w':l'W 2 Iilf-l l~LLri Lij'fl~t1':l£J IS)J L-ifI~ 

ntt3JA'l'UfUJ (n=14) • • 
ltl"l~ iPTH (pg/mL) L fi!J uri' 'U 

.01 ltllJll~ff 0 X± SO ~ 

(min-max) (p-value)* 

302.22 ± 196.97 
0 -

(10.67 - 615.7) 

313.51 ± 204.22 
12 0.713 

(35.47 - 698) 

~ 11.3 ± 112.26 
-

(12-0) (-166.8 - 282.5) 

• LmmJLYlmJrntJl1..!n~).JL~tJlif paired t-test 

*. LmmJLYlmJ1::..,rjl .m~).JL~tJlif independent t-test 

iPTH = intact parathyroid hormone 

ntt3J~lJlfi'!)':1 (n=14) • - ..., 
iPTH (pg/mL) L~!JtJn'U 

X± SO ltllJll~ff 0 

(min-max) (p-value)* 

498 ± 177.8 
-

(225 - 795.4) 

482 .08 ± 229.39 
0.693 

(194.4 - 988.8) 

-15.92 ± 147.5 
-

(-297.2 - 261.8) 

, , " 

" " 

L ".rn!J 'lJL Vi!J 'U 

'i::~ ~1.:m tt 3J • 
(p-value)** 

0.01 

0.05 

0.587 

L;j'fl IS)J ~'W~:;£J:;Vl (;1~'fl~~:;~tJ"lJ'fl~YiI n 1 Vl~'fl£J C;)"lJ'fl~ ~t1':l£J~-l~'fl~ n~)J " . 
LLl'ln (;]1~ n'W'flth~noJ£J~1 f'l'1JVlI~~ Ci~ (p=0.01 ) L(;1£J n~)JVl (;1~'fl-ln ~1 L'U~mJ'fl-lYiln 1 Vl~'fl£J c;) 

!'l'flfl)J'W'fltJ~ 498 ± 177.8 ~Llilnf)J(;]'fl;j~~~l'l~ ~~n~ln~)JIil':ltJlil)J LL~:;~-ln~ILnru-n~LL'W:;~1 
cu \J " III \J 

;j~~~l'l~ [24] LL~:;L~'fl~I'WhJ1'W~tJ(;11tf~ 12 "lJ'fl~~:;£J:;Vl(;1~'fl-l YitJ~I~IL'U~£J"lJ'fl-l~:;~tJYiln 

1 Vl~'fl£J (;11 'Wn~)J lil':ltJ lil)Jn n1 n~)J~'WL~ nU'fl£J LL~:;n~)JVl (;1~'fl~n n1 ~~ (;1~~ L~ nU'fl£J LL~ :;tJ~YitJ . . . 
1il':l1)J LLl'l n (;]1~'fltJl~i1oJtJ~1 f'l '1JVlI~~ Ci ~~:;Vdl~ n~)J (p=O. 05) ~:;~tJ"lJ'fl~Yiln 1 Vl~'fl£J c;) !'l'flfl)J'W~ 

LLl'ln(;]l~n'W~~n~h':l (313.51 ± 204.22 ntJ 482.08 ± 229.39 ~Llilnf)J(;]'fl;j~~~l'l~) ?i'flLij'W~:;~tJ 
, 

__ I I Q .... 0 .... ~~ 

Vl)J 1il':l1)J LLl'l n l'l1~'fl£JI~)J'W£J ~11il '1JVlI~ 1il~'Wn 

;f)Jl~ 
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L ~l-J~:;~U'lJ'e)\I L'e)"ll~ LL'e)~-Fl'e) L~ ~ L[;1'e)~'e)~ ~\I ei'e) Li:i'WUfil4't1L \!n'WU'e)\I rl\!n1nn I'IJlI,):;LL VlmeD'e)\!'lJ'e)\I 

~:;uutr') L fil LL~ :;~~'e) 1'1 L~'e) 1'1 LL~:;n1 ~~ 1'I~:;~U'lJ'e)\I FI'e) L~ ~ L[;1'e)~'e)~~,)l-J LL'e)~ ~ LL 'e)~-Fl'e) L~~ L[;1'e)~'e)~ 

LL~:;1[;1m~L'l!'e)h~ 

nii~fl1tJfl~ (n=14) • • 
ltl"1~ 

.. ..... 
TC (mg/dL) ~'Y1!JtJntJ 

... 
X ± SO ltl"'1~;l 0 'Y1 

(min-max) (p-value)* 

168.43 ± 28.75 
0 -

(121-205) 

174.5 ± 54.25 
4 0.596 

(122 - 322) 

180 ± 54.82 
8 0.368 

(139-350) 

175.29 ± 23.73 
12 0.345 

(133-223) 

~ 6.86 ± 26.16 
-

( 12-0) (-31-57) 

* LmmJLYlU1Jrnuhm~~tliluH paired t-test 

** LmmJLYlum:::"'('hln~~tlilulif independent t-test 

TC = total cholesterol 

n~~'Y1"''iI'il03 (n=14) 
~ tIl!JtJ ~ VI!JtJ • .. ..... 

TC (mg/dL) L'Y1!JtJntJ 
'i::Wh03n~~ 

X± SO ltl"1~;l 0 • 

(p-value)* 
(p-value)** 

(min-max) 

176.21 ± 36.93 
- 0.539 

(143 - 286) 

161 .75 ± 25.14 
0.134 0.435 

(120 - 198.5) 

168.29 ± 28.27 
0.330 0.484 

(115-213) 

166.21 ±23.01 
0.219 0.314 

(130-213) 

-10±28.98 
- 0.118 

(-73 - 30) 

fill n n1~~ n~ L \!FI~\I~ hJYiU n1nl.l~t1\!LLl.l~\I'e)rJl\1 iJoJtI~ 11"1 CkJ'lJ'e)\I ~1 L'Tl~t1 
~:;~U FI'e) L~~ L[;1'e)~'e)~ ~,)l-J d:J'e) LmtiU L YltiUrlU~l.ll'1l-X~l-J ~\!'lJ'e)\I~:;t1:;VlI'I~'e)\I tl'ltlYiU~IL \!n~l-J . 

L~ nU'e)tI LL~:;hJYiU FI,)Il-J LL[;1 n (;]I\1'e)rJl\1iJoJtI~11"1 CkJVlI\1 ~ ti~ Ln'e)l11 n I~VlI'I~'e)U~:;~~I\1 n~l-J 

L \!'lJC1J:;~n1~~n~l~ ~1\!l-JI'lJ'e)\I Valencia [6] YiU~ln~l'ImFl~Unll.lLLUU'e)'e)n ~Vlt\!I\!~Il-JI~n 
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~ I'l~:;~lJli1'el L~~ L(;1'el~'el~ ~,)lJL t.!~thtJ~'l~ 1(;1 Hl'elth~iJ,rtJ~ 'l ~ 'kJvn~ ~ Ci ~ LLvl n 'l~~ n~'l ~~ n~'l,) LUt.! 

n1~~n~'l~:;tJ:;m') LL~:;"r'ilJ,rtJ~'l~'kJLt.!L~'elt.!~ 4 LL~:; 8 "ll'el~n1~~n~'l 

O'ii~fI'l1.HUI (n=14) • • .. ~ 

Itl"1~ LOL-C (mg/dL) L'VI!lUnU 

... 
X±SO Itlj;l1~~ 0 'VI 

(min-max) (p-value)* 

104.15 ± 28.29 
0 -

(63.1 - 157) 

110.96 ± 39.19 
4 0.507 

(60-186) 

118.78 ± 37.53 
8 0.242 

(85.6 - 221) 

122.84 ± 26.42 
12 0.028 

(86 - 174) 

11 18.69 ± 28.35 
-

( 12-0) (-28 - 61 .7) 

* LmmJLYltJumtJl\.m~).JL(;ltJ1-ii' paired Hest 

** LmtJULYltJm::""(:h-ln~).JL(;ltJ1-if independent Hest 

LOL- C = low density lipoprotein cholesterol 

nii~'VIj;l'il'il.:j (n=14) 
L ,n!lUL fi!l U • .. ~ 

LOL-C (mg/dL) L'VI!lUnU 
r.:\11~1.:jnii~ 

X± so Itlj;l1~~ 0 • 

(p-value)* 
(p-value)** 

(min-max) 

113.9±32 
- 0.401 

(88 - 205.4) 

97.87 ± 21 .6 
0.010 0.284 

(63 - 159) 

97.79 ± 30.73 
0.033 0.118 

(49-162) 

107.19 ± 28.67 
0.453 0.145 

(69.2 - 165) 

-6.71 ±32.45 
- 0.036 

(-59 - 56) 

iJn1mJ~tJt.!LLtJ~~L~lJ;t.!'elth~iJ,rtJ~'l~'kJvn~~Ci~ (p = 0.028) "ll'el~f01'lLll~tJ 

LL'el~ ~LL'el~-Ii1'el L~~ L(;1'el~'el~ L t.!n~lJli1,)lJli1lJ ru ~tJ I'l'li~ 12 L~'el LmtJlJ LVltJlJ rilJ~tJI'l'liLLm"ll'el~ . . 

"r'ilJn1~LtJ~m.lLLtJ~~~I'l~~'elth~iJ,rtJ~'l~'kJ ru ~tJI'l'l'tf~ 4 LL~:; 8 LI'ltJ~I'l~~"'l'ln 113.9 ± 32 LUt.! 

97.87 ± 21.6 LL~:; 97.79 ± 30.73 n~~nflJvl'elLI'l'R~(;1~ LLvlhj"r'ilJli1,)'llJLL(;1nvl'l~'elth~iJ,rtJ~'l~'kJ 

vn~~Ci~1 'W~tJI'l'l'tf~ 12 LL~:;hl"r'ilJli1,)'llJLL(;1n vl'l~'elth~iJ,rtJ~'l ~'kJVl'l~~Ci~~:;vd'l~ n~lJli1,)lJl"llJ 

LL~:;n~lJVl I'l~'el~ 1 t.!~tJ I'l'l~11'l1 L~ tJ ~~m"'l Ln I'l"'l'l n ~u')tJ~')t.!1 ml.jiJ~:;~lJ LL'el~ ~ LL'el~-
1i1'el L~~ L(;1'el~'el~ L t.!~tJI'l'l'tfLLm'eltJLt.!Lnru'Y1~ L~lJ'l:;~lJ'eltJ LL~')(;1'llJ Lnru'Y1"ll'el~ NCEP ATPIII ~'el hl 

~ ~ 
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Ln'W 1 00 n~~nfl-J[;]'8L(;l:n~ (;l~ [40] vh L.xt,jYiUm~LU~tJ'WLLU~'l"lJ'8'l LL'8~ ~LL'8~-f01'8 L~~ L(;l'8~'8~ 
'8~1'li(;lLIil'W '8~1'lhn (;l1l-Jm~LU~tJ'WLLU~'l"lJ'8'l ~1 L'U~mL'8~ ~LL'8~-f01'8 L~~ L(;l'8~'8~ L 'Wn~l-J W.lUf01l-J • • 

LU'WmnU~tJ'WLLU~'l L~l-J;'W LL[;]L 'Wn~l-JVl (;l~'8'l LU'Wm nU~tJ'WLLU~'l~ (;l~'l ;'l LL(;l n [;]1'l n'W'8~ 1'li1 • 

na)Jfl1'IJfI)J (n=13)* • • 
ltJIJI,'" - .... 

TG (mg/dL) ~f1!l'IJn'IJ 

aI 
X±SD ltJIJI,"';! 0 f1 

(min-max) (p-value)*· 

103.85 ± 70.13 
0 -

(35 - 255) 

106.02 ± 53.44 
4 0.848 

(30 - 255) 

106.08 ± 51.51 
8 0.907 

(30 - 235) 

92 .00 ± 44.80 
12 0.411 

(40-198) 

/). -11.85 ± 50.11 
-

(12-0) (-141-25) 

** LmU1JLV1u1J1l1ultm~lJL(;)u1if paired t-test 

*** LmU1JLV1U1J1::~'hm~lJL(;)u1if independent t-test 

TG = triglycerides 

na)Jf11J1'i1'il03 (n=14) 
~ m!l'IJ ~ Vi!l'IJ • - .... 

TG (mg/dL) Lf1!l'IJn'IJ 
'i:: Wl'03 n a )J 

X±SD ltJI'I'''';! 0 • 

(p-value)** 
(p-value)*** 

(min-max) 

94 ± 60.69 
- 0.699 

(34 - 254) 

69.74 ± 35.71 
0.016 0.044 

(41 - 179) 

91 .64 ± 75.23 
0.821 0.569 

(38 - 279) 

83 ± 58.06 
0.402 0.658 

(30 - 253) 

-11 ± 47.46 
- 0.964 

(-107-75) 
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r1l L'U~£J"1J~~1::~u1lJlm~ L"l!~ h~~ ~~~~~l~iJ,r£J~l ri'kJYll~~~~l 'W~tJ~l'1f~ 4 L~£J~'~ L~m ~'J'W 
L 'WmhJ f"l'JUf"l).JhJViUf"l'Jl).J LLlJln 1'l1~"1J~~ r1l L'U~£J"1J~~1::~u1lJlm~ L"l!~ h~ ru ~tJ "'1~1~L~£J L~~ . . 

, ., , 
Lm£JU LYl£JUrlU~tJ~1'1fLLm"1J~~1::£J::Yl ~~~~ LL~::Lij~~'W~ ~1::£J::Yl ~~~~L 'W~tJ~l'1fYl 12 e4th£JL 'W . ~ 

hJViUf"l'Jl).JLLlJlnI'l1~~~1~iJ,r£J~lri'kJYll~~~~1::tdl~n~).J (p > 0 .05) 'W~m~i1~IOlln£J1~~th£J 

Hlful 'Wn11Yl ~~~~ lOll n n11~ Lf"ln ::'lfm).Jl rum~11~ e4th£J fUtJ1::Yll'W;~ViU~lVi ~~~l'WIOll n 
~ 

n11~m;-1"1J~~ Valencia [6J ViU~ln1~mf"l~ilnltJLLuu~~n~Ylt'Wl'W~1).J1Hl~~ 

1::~U f"l~ L~~ LlJl~1~~1'J).J LL~:: 1lJlm~ L"l!~ h~1 'W~th£J~l~ 1lJl1~~~1~ n,r£J~l ri 'kJYll~~ ~ ~ L 'WL~~'W~ 

4 LL~:: 8 "1J~~n11~n~1 ~11Ol~~~nn11~~lJll).JI'l~1tJL~~nn11H'£J1'Wl'W).Jln;'WL'We4th£J~1~1lJl 

nti~fI'lUfUJ (n=14) • • 
_'1.1"'1,.1 

.. .., 
HDL-C (mg/dL) L'VI!I'lInU 

.,j _'1.1"'1,.1;\ 0 'VI X±SD 

(min-max) (p-value)* 

45.51 ± 17.04 
0 -

(25 - 86) 

44.09 ± 16.31 
4 0.645 

(17.3 - 75) 

47.43 ± 18.23 
8 0.493 

(18.8-79) 

46.06 ± 15.19 
12 0.886 

(18-75) 

II 0.56 ± 14.24 
-

( 12-0) (-27 - 26) 

* LmU1JLYlU1Jrnu1~n~l-Jti11u1if paired t-test 

** LmU1JLYlu1J1:;'w:h':m~l-Jti11u1if independent t-test 

HDL-C = high density lipoprotein cholesterol 

~ 

nti~'VI"'fi'il~ (n=14) 
L tR!l1.JL fi!lu • .. .., 

HDL-C (mg/dL) L'VI!lUnU 

_'1.1"'1,.1;\ 0 
r.:\1~1~nti~ 

X±SD • 

(p-value)* 
(p-value)** 

(min-max) 

43.09 ± 13.88 
- 0.684 

(22 - 68.9) 

54.99 ± 21 .8 
0.009 0.146 

(25.9 - 90) 

62.97 ± 23.24 
< 0.001 0.060 

(28.3 - 103) 

56.11 ±22.72 
0.037 0.181 

(24.5 - 113) 

13.02 ± 20.97 
- 0.077 

(-11 - 75) 



71 

" , 
~tl'"JtJ'r1~~'el~ nrllJn I'll L'U~tJ"lJ'el~~:;~U L 'el"l! ~ LL'el~-" , 

I"1'elL~~L[;1'el~'el~1,jLL[;1n(;h~niJ (p = 0.684) L"'tJn~lJYl"'~'el~n,"hL'U~mJ'eltJn~"ln~lJl"1'"JU~lJ 
L~ nt:i'eltJ LL~ :;Ln'el L '"J~1 cJ1iJhJYiU~1 nrllJ l"1'"JU I"1lJhJn n1~LU~tJiJLLU~~ I'll L'U~tJ"lJ'el~~:;~U L'el"l! ~ LL'el~-, , 

I"1'elL~~L[;1'el~'el~'elrh~noJtJ~1~n.JYl1~~~~L~tJ L"'tJ1iJiU"'1oJ~ 12 n~lJl"1'"JU~lJnf011L'U~m~lJ;iJ 
L~tJ~ 0.56 ± 14.24 n~~nflJ(;]'elL"'~~[;1~ ~'"JiJnrllJYl"'~'el~nn1nu~tJiJLLU~~L~lJ;iJ"lJ'el~f011L'U~tJ • 

L'el"l!~LL'el~-I"1'elL~~L[;1'el~'el~'elrh~noJtJ~1~n.J (p = 0.009) ~~LL(;]iU"'1oJ~ 4 LL~:;nn1nU~tJiJLLU~~ 

L~lJ;iJ~~~",1iJiU"'1oJ~ 8 IOnn 43.09 ± 13.88 LUiJ 62 .97 ± 23.24 5j~~nflJ(;]'elL"'~~[;1~ ~"'LUiJ " , 

n1nu~tJiJLLU~~L'U~tJ¥'eltJ~:; 46.14 LL~:;1iJiU"'1oJ~ 8 ~iJYiUI"1'"J1lJLL[;1n(;]1~"lJ'el~f011L'U~m:;~~1~ 

n~lJmU~lJLL~:;n~lJYl"'~'el~ 'elrh~1,jnoJtJ~1~n.JYl1~~~~ (p = 0.060) 

65 .00 

::; 60.00 
"C ....... 
\II) 

E 
o 55.00 
::x: 
E 
:s 
~ 50.00 -o 
C 
IV 
QI 

~ 45.00 

40.00 
43.09 

WeekO Week4 Week8 Week 12 

1l1Yi~ 1 0 m1~LL~ "'~f011 L'U~tJ"lJ'el~~:;~UL'el"l!~LL'el~-I"1'elL~~ L[;1'el~'el~ 

1 iJLL(;]~:;iu "'1oJ"lJ'el~~:;tJ:;Yl "'~'el~ 

....-Placebo 

..... Nicotinic 

f011L'U~m'el"l!~LL'el~-I"1'elL~~L[;1'el~'el~ 56.11 ± 22.72 5j~~nflJ(;]'elL"'~~[;1~ ~"'LUiJn1~LU~tJiJLLU~~ 

L'U~tJ¥'eltJ~:; 30.22 Ln'elLVltJunuiu"'1oJ~lJ~iJ 'elrh~noJtJ~1~n.JYl1~~~~ (p = 0.037) hJYiu 

I I 1.c!iI... 0 cv <QQ I I , 

1"1'"J1lJLL[;1n [;11~~:;~'"J1~'eltJ1~lJiJtJ~11"1n.JYl1~~ tl [;1~:;~'"J1~ n~lJ l"1'"Ju~lJ LL~:;mpJYl "'~'el~ (p = 0.181) 
1.cJ ~ .J Q I cJ I I 

LL[;1 n1nu~tJiJLLU~~ LYilJ"lJiJ"lJ'el~ L'el"l! '" LL 'el~-I"1'el L~~ L[;1'el~'el~ 1 iJn ~lJYl "'~'el~ YllJ1 n n'".l1 n~lJ l"1'"JU I"1lJ . , . 
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'YflJ~1mn~2-J;'W"1l!l'l L!l'l!~LL!l"H·'!l L~~ L{;l!l~!l~ 1'Wm~~n~1~2-J1n n~1m~~n~1"1l!l'l Valencia [6] 

~~m~H'm~ml"1~Un1'W'lJ'W1~~'1~~~ 1 000 n~~n¥2-J(;]!lrJ'WLyhrl'W ~'11'Wn1~~n~1~'1n~1'J'YflJ " . 
I ~ .r.. I ~ ~ dI 

Muller LL~::;l"1ru::; [7] Vi1J,)1mnVi2-J'lJ'W'lJ!l'l L!l'l! ~LL!l~-I"1!l L~~ L{;l!l~!l~2-J1n n';l1m~l"1n~1'W 1"1!l 

tJ~::;2-J1ru~!l£J~::; 47 t~£Jm~~n~1~'1n~1')H''lJ'W1~m~'1~~~ 2000 n~~n¥2-J ~'1~'1n~1m~~n~1 
" . " 

I I II I 

~ ~::;~1J L!l'l! ~ LL!l~-I"1!l L~ ~ L{;l!l ~!l~ ~1 Lil!l'l'"l1 m::; L~¥1J e.J~Yl'l mn ~2-J L!l'l! ~ LL!l~ LL~::;m ~~ ~~'1"1l!l'l 

yj!l~yj!l¥~1'W~¥2-JLtJ~,)£J ~1-!lm~H'n~~ml"1~Um~T2-Jrl1Jm~H'm~1Jyj!l~Lyj{;l2-J1{;l~~1'W n'"l::;'If')£J 

L~2-J L!l'l! ~ LL!l~-I"1!l L~~ L{;l!l~!l~~'1 LtI'WU'"l~£J1 'Wm ~i.1!l'l rl'Wn 1nn ~Jl1')::;~~!l ~ L~!l ~ LL ~'1 L~!l~ 1'1~ 
" " tJ~::;~'VlfiJl1Vi1 'Wn 1"11~hJ~'1 Ln'WLtJ Lij!l Lm£J1J L~£J1J rl1J n 1~ 1-nmYl'l~!l'l n~2-J i,)2-J rl'W " . 

{;l1~1'1~ 4.21 LL~ ~'1 ~1 L'U~£J"1l!l'l~::;~1JI"1!lL~~ L{;l!l~!l~~,)2-J1 'WLL(;]~::;~tJ ~1,x"1l!l'l~::;£J::;'Vl ~~!l'l 1 'W 

n~2-J ~tb£JL "1llJ'W1 'WL~!l~~ ~tJn~ . " 
nilaJfI'ltHUI (n=7) • • 

ltl"'1t4 - .., 
~ 'VI!JtJ ntJ 

~ TC (mg/dL) 
ltl"'1t4f1 0 'VI 

X±SD 
(p-value)* 

0 169 ± 33.42 -

4 191 ± 67.99 0.273 

8 199.86 ± 72.76 0.195 

12 177 .14 ± 31 .48 0.380 

~ 
8.14 ± 22.74 -

( 12-0) 

* LmiJ1JLYimJmiJ1'o.Jn~).Jti?liJ1if paired t-test 

** LmiJ1JLYiiJ1Jj'::'vI':h,m~).Jti?liJ1if independent t-test 

TC = total cholesterol 

nilaJ'VI"'~'il.!l (n=7) 
~tR!Jm;\!JtJ • - .., 

~ 'VI!JtJ ntJ 
'l::w:i1.!1nilaJ TC (mg/dL) 

ltl"'1t4f1 0 • 
X±SD 

(p-value)* 
(p-value)** 

184.29 ± 49.06 - 0.509 

152.86 ± 28.21 0.079 0.195 

161 .71 ± 37.3 0.110 0.241 

159.86 ± 29.29 0.095 0.308 

-24.43 ± 32.69 - 0.051 
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[;lln-:J~ 4. 22 LL~ t'l-:J ~1 L'il~tJ'lI'El-:J~:;~tJLL'El~ ~LL'El~-r1'El L~~ L[;l'El~'El~ 1 '\..mI?l~:;itJ t'l1~'lI'El-:J~:;tJ:;Vl t'l~'El-:J 

1 'I.!n~)J ~tl'J tJL 'lI21'1.\ 1 'l.\L~'El t'l ~ t'ltJ n ~ . " 
mia-lfl'aJfuJ (n=7) • • 

itJ"'1~ Lfi!J'Ufl'l.l 
aI LOL-C (mg/dL) 

itJ"'1~;l 0 'VI 
X±so 

(p-value)* 

0 102.7 ± 28.05 -

4 119.61 ± 49.23 0.395 

8 131.06 ± 49.44 0.239 

12 120.3 ± 34 .23 0.166 

~ 
17.6 ± 29.53 -

(12-0) 

* LmmJLYlUUmulwn~l-JL(;1u1if paired t-test . 
** LmUULYlUU1:::·wh.m~l-JL(;1u1if independent t-test 

LOL- C = low density lipoprotein cholesterol 

n~a-IfI'l'l.lfla-l (n=6)* • • 
ltJ"'1~ 

.. .... 
L'VI!J'l.In'l.l 

... TG (mg/dL) 
itJ"'1~;l 0 'VI 

X± SO 
(p-value)** 

0 104.67 ± 72.57 -

4 101 .5±72.1 0.891 

8 106.5 ± 66.22 0.950 

12 93.17 ± 56.81 0.678 

~ 
-11 .5 ± 63.88 -

( 12-0) 

* ~lm~1Lf'l~1:::.J"nn-ii'fll;l~~thU 6 f'l'LJ 

** LmUULYlUUmu1'LJn~l-JL(;1u1if paired t-test . 
*** LmUULYlUu~:::"dl,.m~l-JL(;1u1if independent t-test 

TG = triglycerides 

n~a-I'VI""Ul~ (n=7) 
L m!J\JL fi!J'l.I • .. .... 

L'VI!J'l.In'l.l 
r.:'\II11~n~a-I LOL-C (mg/dL) 

itJ"'1~;l 0 • 
X±SO (p-value)** 

(p-value)* 

124.46 ± 43.28 - 0.286 

96.17 ± 30.33 0.009 0.309 

88.47 ± 39.44 0.002 0.100 

102.31 ± 29.45 0.092 0.313 

-22.14 ± 29.29 - 0.027 

n~a-I'VI"'~'il~ (n=7) 
Lm!J'l.ILfi!J'l.I • .. .., 

L'VI!J'l.In'l.l 
r.:'\II11~n~a-I TG (mg/dL) 

itJ"'1~;l 0 • 
X±SO (p-value)*** 

(p-value)** 

129.86 ± 66.64 - 0.528 

84.71 ±45.5 0.006 0.620 

123.57 ± 98.37 0.761 0.726 

100.14±79.1 0.245 0.861 

-29.71 ± 60.97 - 0.610 
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(;11n..:J~ 4.24 LL~ 1'1..:J 1"i1 L'U~tJ"ll'fl..:J~::;~'!J L'fl'JI~LL'fl"H·l'flL~~ L[;]'fl~'fl~ L km~~::;~tJ 1'11i"ll'fl..:J~::;tJ::;i'lI'1~'fl..:J 

L'Wn~)J ~tbtJl "lll1'WL 'WL~'flI'1~ I'1tJn ~ 

mhJPI'l1JfUJ (n=7) • • 
~t1"'I~ 

.. .., 
~'VI!l1Jn1J .. HDL-C (mg/dL) 

~t1"'I~vI 0 'VI 
X±SD 

(p-value)* 

0 50.77 ± 17.77 -

4 51.77 ± 17.08 0.848 

8 55.07 ± 16.74 0.410 

12 52.2 ± 14.06 0.826 

11 
1.43±16.47 -

( 12-0) 

•• LmmJLYimJ1::;"dl,.:m~l-.Jt(;1uH' independent t-test 

HDL-C = high density lipoprotein cholesterol 

mhJ'VI"''iI'il~ (n=7) 
~ ,n!l1JL fi!l1J • .. .., 

~'VI!l1Jn1J 
'i::",'h~na", HDL-C (mg/dL) 

~t1"I~vI 0 • 
X±SD 

(p-value)* 
(p-value)** 

37 ± 13.88 - 0.132 

49.63 ± 25.07 0.116 0.855 

59.56 ± 29.54 0.032 0.733 

51.93 ± 29.92 0.229 0.983 

14.93 ± 29.46 - 0.311 

dj'fl";1n1~~L~n::;iu'fltJ (subgroup analysis) L'Wn~)J~tl')tJ~Hrf'!Jn1~~UIOl,rtJ 

~1ijJl1,)::; 1 "lll1'WL 'WL~'fl1'1 ~ I'1tJ n ~ LL~::;ri1~..:J 1~f'!Jn1~fn~1 ~')tJ tJ1 n~)J~ I'll "lll1'WL 'WL~'flI'1'flU ~') tJ ~..:J . ~ 

ij~1'W,)'W 14 ntJ Ll'1tJ'flUL'Wn~)J~,)'!J~)JLL~::;n~)Ji'lI'1~'fl..:J n~)J~::; 7 ~1tJ ~'!J~1~::;~'!J 
'" " .. 'I 'I 

... .1 I .-.J ~.rCJlI eJ. 
~'fl L~~ L[;]'fl~'fl~~'))JL'W~tJI'11'V1i'l 12 n~)JI"l')'!J~)J)Jn1ntJ~tJ'WLLtJ~..:J L~)J"ll'WL~n'W'fltJ L 'W"llru::;i'ln~)J . . . 
i'l1'1~'fl..:Jij n 1ntJ~tJ'WLLtJ~..:J~ 1'1~..:J ~') 1)J LL[;] n ~1..:J"ll'fl..:J n 1~LtJ~tJ'WLLtJ~..:J~..:J n~1,) dJ'W~,)1)J LL[;]n ~1..:J n'W 

'flU1..:Jl~ij"L!tJ~1r1'1Ji'l1..:J~~~ (p = 0.051 ) 

" n~)Jejtl')tJ~..:J'VI)J 1'1 . ~ 
~'fl L~~ L[;]'fl~'fl~ L~ mJ'fltJ ~')'Wn~)Ji'lI'1~'fl..:Jij n1~~ 1'1~..:J"ll'fl..:J LL'fl~ ~LL'fl~-~'flL~~ L[;]'fl~'fl~ Ll'1tJ n1~ . 
," , 

LtJ~tJ'WLLtJ~..:J~I'1~..:J"L!'Wij"L!tJ~1r1'1Ji'l1..:J~~~L'W~tJI'11i~ 4 LL~::; 8 (p = 0.009 LL~::; 0 .002) LL~::;L'W 

~tJI'11i~ 12 L~'fl LmtJ'!JL~tJ'!Je.J~ ~1..:J"ll'fl..:JLL'fl~ ~LL'fl~-~'fl L~~ L[;]'fl~'fl~n'!Jri'fl'W~)JtJ1 ~'!J~1ij~,)1)J 

LL[;]n ~1..:J'flU1..:Jij"L!tJ~1 r1'1Ji'l1..:J~ ~~ L~'fl LmtJ'!JL~tJ'!J n'W~::;'VI~1..:J n~)J (p = 0 .027) 

L-rl'WL~tJ')n'Wn'!Jn1~~L~~1::;iii'fl)J~1Ol1nejtl')tJ~..:J'VI)J1'1 ~~tJI'11i~ 12 n1~ 
~ ~ 

, " 
LtJ~tJ'WLLtJ~..:J"ll'fl..:J~::;~'!Jl[;]m ~ L'JI'fl h~Jl1tJ L 'Wn~)J LL~::;~::;'VI~1..:J n ~)J"L!'Wl~~'!J ~,)1)J LL[;] n ~1..:J'flU1..:Jij . . 
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oJ£J~1~n.JYl'N~1i&i i'hYlmn1~~~~'1'lJ'e)'11(;lm~L"Jj'e)h~1'Wn~~Yl~~'e)'1 ru 1~\J~1i~ 4 LVi1,r'W~ 
I q.... 0.... CIrioQ 

~~~'1'e)£J1'1~'W£J~11i1n.JYl1'1~C1(;l (p = 0.006) 

..: J'... ~ , %. I .. 
LL~::n1n ~~'lJ'W'lJ'e)'1 L'e)"Jj ~ LL'e)~-IiI'e) L~~ L(;l'e)~'e)~ .'WLL(;l~::·C"lU ~1V1'lJ'e)'1~::£J::Yl ~ ~'e)'1 

L 'Wn~~ ~tJ(ml 'lJ,r'WL 'WL~'e) ~ ~ ~un &i,r'W ij n1n ~~~'W'e)rJ1'1 ~oJ£J ~1 ~ n.J L'tl~1 ::Jl1£J L 'Wn ~~Yl ~~'e)'1L 'W 

~u~1i~ 8 LVi1,r'W L~miJ'Wn1n~~~'WU~::~1ru¥'e)£J~:: 60 "'l1n~U~1i~~~'W (p = 0.032) ~'1 
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" 
l:JntJ\l 1tJ~1 m~~utl~:;Yl 1tJn ~(;)m~ ~~n ~1l-J1 ~blYh 1 ,x~:;~U,j1 (Jl1~ bb~:;n ~(;) 

tJ1-n 1 tJb~'f)(;)"lJ'f)\l ~u'JtJ~\l;tJ bb~:;l tJb'f)n~1~ri1 nut)") Hi' bbtJ:;,j1 1 ,xl:Jm~~ (;) ml-J~:;~u~1 (Jl1~ 1 tJ 
" "" 
b~'f)(;) b~'f)\lIOl"'inm(;)m~~~n'f)11Ol"r111,xbn(;)Jl1'J:; glucose intolerance bb~:;1,x~(;)(Jl1l-J~:;~ufJ1-n 

1 tJ~u'JtJ~l:J bb tJ'J t ,Jl-J1Ol :;djtJ t~~ bn 1 I'l b ~'f)\l1Ol1 n ~:;~U"lJ'f)\l m(;)tJ 1-nmlOl~\l;tJ 1 tJ~:;~~ 1\l m ~~n"'1 
" " " 

l:Jm~(Jl~'JIOl~(;)~:;~U HbA 1 C ltJ~u'Jmu1~'J1tJ~ri1~\l~um~~n"'1~'JtJt)")'f)tJltJ 
" " 

" ~1tJ t(;)tJ ~U'JtJ~1l-J1~bl ~'JU ~l-J~:;~U,j1 (Jl1~ 1 tJb~'f)(;) 1~ ~U~1~~\lIOlU " . 

, " , 
(Jl1n\l~ 4 .25 bb~(;)\l~:;~u,j1(Jl1~ltJb~'f)(;)~~tl(;)1,x(;]1\l1 "lJ'f)\l~:;tJ:;Yl(;)~'f)\l 

nii~fI'UJIUI (n=14) • • 
ltJliI1~ 

.. .., 
FBS (mg/dL) ~'VI!J'Un'U 

... ltJl'l1~yj 0 X± SO 'VI 

(min-max) (p-value)* 

97.64 ± 28.02 
0 -

(75 - 191) 

103.29 ± 38 .94 
4 0.470 

(69 - 192) 

94.86 ± 28.23 
8 0.301 

(72 - 185) 

95 ± 16.53 
12 0.589 

(76 - 140) 

~ -2.64 ± 17.87 
-

( 12-0) (-51 -19) 

• LmmJLYlmJl11tJhm~~L~tJ1if paired t-test 

•• Lmm..JLYlmJ1::whln~~L~tJ1if independent t-test 

FBS ::: fasting blood sugar 

n-a~'VIliliI'!l.:l (n=14) • .. "" FBS (mg/dL) L'VI!J'Un'U 

X±SO ltJliI1~yj 0 

(min-max) (p-value)* 

92.64 ± 15.56 
-

(80-140) 

96 .79 ± 25.24 
0.225 

(81 - 181) 

105.71 ± 33.44 
0.025 

(85 - 216) 

98.14 ± 20.3 
0.042 

(80 - 162) 

5.5 ± 9.12 
-

(-9 - 22) 

~ m!J'UL fi!J'U 

'i::"'~1.:1n-a~ • 
(p-value)** 

0.564 

0.605 

0.362 

0.657 

0.141 
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~'f)'1n~)JLL[;ln~hHl'W'f)~'l'lhj;:J,rtJ~'l'-)C1J'V1'l'l~~~ l'W~\JC;)'ltr~ 8 LL~:; 12 'VnJ~'ll'Wn~)J'V1c;)~'f)'1;:J 

n1n~)J~'W"lJ'f)'1~'l[;l'l~ 1 'WL~'f)c;)'f)~'l'l;:J,rtJ~'l'-)C1J LL(;]rh L'Yl~tJ"lJ'f)'1~:;~iJ~'l [;l'l~ l'WL~'f)c;)"lJ'f)'1 ~u,)tJ~'1 

~'f)'1n~)Jl 'W~iJ C;)'ltr~ 12 nhJ1~\iJ~tJ'WLLiJ~'1'"l'l m~'f)~)J ~'W~:;tJ:;'V1 c;)~'f)'1'f)~'l'l;:J,rtJ~'l'-)C1J'V1'l'l 

fDl~Un ~u')tJ~;:Jn1niJ~tJ'WLLiJ~'1"lJ'f)'1~:;~iJ~'l[;l'l~ 1 'WL~'f)c;))J'l n~~ c;) 1 'Wn~)J'V1 c;)~'f)'1;:Jn1n~)J~'W " . . 

'f)~'l'l hri [;l'l)J VI1 n ~'f)'1;:J n1 ~ leD mc;)ULfDl ~Un 1 'W~:;tJ:;L ')~ 'l~'W'l'Wn ~'ll 'Wn1 ~~ m~n 

~ fDl'l~'f)'1;:Jn1~~c;)[;l1)J~:;~iJ~'l[;l'l~ 1 'WL~'f) c;) 1 'W~:;tJ:;m') fDl,)iJ~liJ ~(m 
" 

nil~fI'nJfUJ (n=14) nil~'VIlJlfl'il~ (n=14) 
~m!JmYi!JtJ • • • 

ltllJl1~ - .... - .... 
Uric acid (mg/dL) ~'VI!JtJntJ Uric acid (mg/dL) ~ 'VI !JtJ ntJ 

r.:1II~1~nil~ ., 
X±SD ltl"'1~vI 0 X±SD ltllJl1~vI 0 • 'VI 

(p-value)* (p-value)* 
(p-value)** 

(min-max) (min-max) 

7.64 ± 2.23 7.32 ± 1.2 
0 - - 0.639 

(4.5 - 14.2) (5.3 - 9.7) 

7.26 ± 1.08 7.37 ± 1.32 
4 0.453 0.891 0.803 

(5 .5 - 9.1) (5 - 9.2) 

6.96 ± 1.76 7.41 ± 1.39 
8 0.258 0.759 0.466 

(3.5 - 10.3) (4.8 - 9.4) 

6.76 ± 1.38 7.18 ± 1.37 
12 0.152 0.642 0.424 

(3.7 - 8.7) (5.4 - 10.2) 

~ -0.89 ± 2.18 -0.14 ± 1.12 
- - 0.267 

( 12-0) (-6.3 - 1.8) (-2.2 - 1.6) 

L~'f)~'W~c;)~:;tJ:;'V1c;)~'f)'1l'W~iJC;)'ltr~ 12 ~tJ')tJ~'1 2 n~)J hj;:Jn1niJ~tJ'WLLiJ~'1 . ". 
I ~ 

"lJ'f)'1 ~'l L'Yl~tJ"lJ'f)'1~:;~iJmc;)~1-n'f)~'l'li:J,rtJ~'l'-)C1J'V1'l'l~~ ~ tc;)tJ~iJ~'li'l 2 n~)Ji:J~:;~iJmc;)~1-n 

~C;)~'1L~mJ'f)tJ LL~:;l'WLL(;]~:;~iJC;)'ltr"lJ'f)'1~:;tJ:;'V1C;)~'f)'1 ~'1 2 n~)Jhjl~;:J~'lL'Yl~tJ"lJ'f)'1n~c;)tJ1-n . " 
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aspatate aminotransferase (AST), alanine aminotranferase (AL T) LL~:; alkaline 

phosphatase (ALP) t(;1tJ'\.nn~thtJih:;~tJL'eJ'W1'1!lS[;]tJ~'ln~1 5 Lvil"11'eJ'l~:;~tJun~'"1:;~'eJ~liJ 
~ ~ 

~'"Jll-J~ l'1un ~1 'Wn1~Vil'll'W"1I'eJ'l [;]tJ '"11 n eJ~ n1~(;l~'"J'"1 L'eJ'W1'1!lS (;]1'l1 1 'WiUI'11tr~ 0 ~'eJ ~l-JHtJ1t!'W 

V1tJ~l~lhtJ'V1nntJiJ~:;~tJL'eJ'W1"l!lS~'l 3 '1!U(;1 'eJtJ1'WLnru.nun~ LL~:;~'lmll-J~'"JtJ~l-JLL~:;n~l-J 
\J q \J q III <II 

mi~fl1tJfI~ (n=14) • • 
ltJI'l'tX 

.. .., 
AST (U/L) L'VI!ltJntJ 

... ltJ""tX;\ 0 'VI X±SD 

(min-max) (p-value)* 

18.36±6.13 
0 -

(11-35) 

18.5 ± 6.94 
4 0.911 

(10 - 37) 

18.29 ± 7.65 
8 0.963 

(10 - 36) 

17.43 ± 5.29 
12 0.495 

(10-28) 

~ -0.93 ± 4.95 
-

( 12-0) (-8 - 9) 

* LmU1.JLVlmJ111u1\Jn~)..It~u1if paired t-test 

** LmU1.JLVlU1.J1:;~11-.ln~)..It~uH' independent t-test 

AST = aspatate aminotransferase 

ml~'VII'l~'i'l.:l (n=14) 
L m!ltJ L;j!ltJ • .. .., 

AST (U/L) L'VI!ltJntJ 

ltJI'l'tX;\ 0 
'i::1II~'.:In'il~ 

X ± SD • 

(p-value)* 
(p-value)** 

(min-max) 

19.36 ± 8.73 
- 0.729 

(10-38) 

20.57 ± 8.84 
0.606 0.496 

(10- 39) 

21 ± 7.73 
0.371 0.359 

(11-37) 

22.5 ± 9.73 
0.065 0.098 

(11 - 43) 

3.14 ± 5.84 
- 0.057 

(-4-15) 
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na~fI';Il.JfI~ (n=14) na~'VII'l~'iI.:J (n=14) 
LtJ'hl.JLVi!Jl.J • • • 

ItJl'l1,x .. ..... 
LVi!Jw'l.J ALT (u/L) L'VI!JlJnlJ AL T (U/L) 

.,j ItJl'l1,xfl 0 ItJl'l1,xfl 0 'i::~~1.:Jna~ 
'VI X±so X ± SO 

. 
(p-value)* (p-value)* 

(p-value)** 
(min-max) (min-max) 

16.07 ± 6.47 14.64 ± 6.78 
0 - - 0.573 

(9 - 32) (10 - 34) 

15 ± 5.86 14.36 ± 5.69 
4 0.189 0.881 0.771 

(10-30) (10-29) 

15.14±8.08 15.64 ± 6.08 
8 0.311 0.474 0.855 

(7 - 39) (7 - 28) 

16.21 ± 8.35 18.07 ± 8.9 
12 0.935 0.008 0.574 

(9 - 43) (9 - 43) 

~ 0.14 ± 6.43 3.43 ± 4.07 
- - 0.118 

( 12-0) (-14 - 17) (-3 - 9) 

* LmU1JLVlu1J1l1ul\.m~~L~ul-if paired t-test 

•• LmU1JLVlU1Jj':;,..d1'1n~~L~u1-if independent t-test 

AL T = alanine aminotranferase 



nii~PI'l\JfUI (n=14) • • 
IU"'1~ - v 

ALP (U/L) ~ 'VI!Jtlntl 
.., 

IUI1\1~;l 0 'VI X±SD 

(min-max) (p-value)* 

70 .57 ± 32.19 
0 -

(28 - 147) 

74.64 ± 32.65 
4 0.106 

(34 - 150) 

71 .36 ± 37.29 
8 0.855 

(29 - 184) 

64.21 ± 23.74 
12 0.297 

(35 - 107) 

~ -6.36 ± 21 .89 
-

(12-0) (-40 - 31) 

* LmtJULYltJ1J1l1tJhm~~L~tJ1if paired t-test 

** LmtJ1JLYltJ1J1~"vI(:h,m~~L~tJ1if independent t-test 

ALP = alkaline phosphatase 
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n.a~'VII1\~'il,:j (n=14) 
~m!J1JLYi!Jtl • 

~Yi!Jtlntl ALP (U/L) 

IUI1\1~;l 0 
~::\11~1,:jn.a~ 

X±SD • 

(p-value)* 
(p-value)** 

(min-max) 

70 .86 ± 23.04 
- 0.979 

(36 - 125) 

71.79 ± 19.98 
0.781 0.782 

(40-112) 

63 .36 ± 17.34 
0.074 0.473 

(35 - 98) 

70.21 ± 27.35 
0.871 0.541 

(33-124) 

-0.64 ± 14.51 
- 0.423 

(-26 - 25) 

AL T ~'1;\,lL~~LYi£J'lJnlJLi~'elLi~Hm~£h'lihrtJ~11"1'1JYl1'1l:'1~~ (p-value = 0.008) LL[;]n1n~~;\,l 
,!\,l hli1,rtJ ~11"1 '1JYl1'1 ~~iln L ~~'1'"l1 nVI1 ni1 n1~';h~1 tJ'lI~'1 ~lJ'"l ::;~lJ(:h~::;~lJ'lI~'1 L ~\,l1"l!~ ~'1 n~ 1'1 

J' I d Q '" , , ~ '" I c:JeI ..... 
~'J~'"l::;l:'1'1~1n'll\,lVl~1mYl1 L~~1n~1tJ~::;L~tJln'll~'1e.Jthm1tJlJ~~~ ~lJ'J1~e.JlhtJ 2 ~1tJYl~~::;lnlJ 

\J cu \J q III 

L~\,ll"l!~LyhnlJ 43 tJilln[;]~~In~ ~'1 2 ~1tJ ~'1LU\,l~thtJl\,ln~~YlIn~~'1 1 nmL~::;n~~r1'JlJr1~ 1 
'U \J II q q 

ntJ LL~::;~lhtJ~'1 2 ~1tJ hJl~ih~\,l1"l!~\,l1 ~'1;\,lVl1-~LLl:'1In'lmn1~Yl1'1r1~ilnlln1 ~LLl:'1In'l~'1 
n1'J::;n1~~1~1tJ'lI~'1~lJ 

~1V1flJL~\,l1"l!~ AST LL~::; ALP ,!\,l 1\,li1.Jln1,x~ 12 i1n1n1.J~tJ\,lLL1.J~'1L~mJ~tJ 

~'1l:'1~'1 n~~~£h'l hli1,rtJ ~11"1 '1JYl 1'1 l:'1 ~ ~ LL~::; L~~ LmtJlJ L YitJlJ~::;VI~ 1'1 n ~~ ~'JlJ ~~ LL~::;n ~~Yl 1n~~'1 
~lJ~11lJ LLIn n [;]1'1 n\,l~£J1'1i1,rtJ~11"1 '1JYl1'1l:'1 ~ ~1 \,li1.J 1n1V111n 1 L~ tJ 
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n1~' tli El'ULL tl'ii-3"Jl'iN~~')UL 'i1'U I '1f,1 creatine phosphokinase (CPK) 

nflaJPI'l'UIUI (n=14) nflaJ'VI(;l'R'tI~ (n=14) 
~mtl'ULfitl'U • • • 

ItJ(;l1~ Lfitl'Ufl'U 
.. ..... 

CPK (U/L) CPK (U/L) ~'VItI'Un'U 
~VI~1,:mflaJ ." 

X± SD ItJ(;l1~fl 0 X ± SD ItJ(;l1~fl 0 • 'VI 

(p-value)* (p-value)* 
(p-value)** 

(min-max) (min-max) 

147.79 ± 80.4 123.57 ± 100.5 
0 - - 0.488 

(48-310) (15 - 332) 

161 .29 ± 132.03 138.36 ± 105.67 
4 0.558 0.427 0.616 

(59 - 529) (30 - 424) 

134.14 ± 73.84 245.64 ± 322 .51 
8 0.180 0.119 0.227 

(47 - 293) (33 - 1,175) 

160 ± 102.91 155.64 ± 105.65 
12 0.642 0.050 0.913 

(47-413) (36 - 447) 

~ 12.21 ± 95.82 32.07 ± 55.52 
- - 0.508 

(12-0) (-212 - 161) (-49-153) 

* LmtJtJLVlmJ111tJhm~)..Jt(;1tJH paired t-test , 

CPK = creatine phosphokinase 

" (rhabdomyolysis) L('ItJ'e)1 ~tJ b'e)kl1'l!~ CPK Y-llY.l1 1?1~'e)('I~:::tJ:::'V1 ('I~'e)..:J ~U';ltJ;1..:J~'e)..:J n~:whHJ n1~ 

LLJ~tJklLLLJ~..:J"lJ'e)..:Jroi1 L'U~mJ'e)..:J~:::~1Jb'e)kl1'l!~ CPK 'e)tJ1..:J~,rtJ~1 r-1ry'V11..:J~~ ~ 'e)u1..:JhriI?11:w1 kl 

iLJ('I1-X~ 8 ~~U';ltJ 1 ntJ1kln~:w'V1('1~'e)..:J ~~:::~1Jb'e)kl1'l!~~..:J~kl~('ILJn~djkl 1, 175 tJ{jI?1r;1'e)~I?1~ 
IlJ III IlJ \J 

" , 
n1~i n m:wm n1~~U';ltJ hJY-l1J~1 ~U';ltJ~'El1 n1~LJ';l ('I n~1:W bil'El bbr;1'ElU1..:J 1('1 Wj~tJ~..:J~'El1J m:w b Yl'El~1 

"" " 

, 
mr;1'e)1LJ LL~:::n1~~('II?11:WI?1~';l'"lrj('l~:::~1JL'e)kl1'l!:w1kl 2 iLJ('I1-X~('I1LJ Y-l1J~1~:::~1J"lJ'El..:J CPK b1':w 

~('I~..:J LL~:::n-t1J'~~:::~1JLJn~1kliLJ('I1-X~ 12 "lJ'e)..:J~:::tJ:::'V1('1~'e)..:J 
'lJ 
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n1~~m~niJ~'1'\.J'J\! 2 ntl t(?lm1mL~mr\!~"'hmn (?I'el'l n1~~'el\!'J1.J'J1UI.J'~· L'Jru~\!Fl'el LL~:;iJ'el'l n1~ 
~ ~ 

~\!(;11~~'J bitJ(?I1oJ~ 2 'lJ'el'ln1~H'tI1L~'eliJn1~tJfl.J'lJ\!1(?1t11L~~~\!'"11n 375 ~~~nf~LU\! 500 

~ ~ ~ nf~ e4U'JtI~'l ~~ H'tI1 LL'el'Zll Yi1\!L ~'el1.J ~nY11'el'l n1 ~~'el\!'J1.J'J11.J t(?ltlfl.JtJ~:;Y11\!ri'el\!m(?l 
~ ~ 

" naproxen ~1LL~'J~~1t1 Flf'l t(?ltll~iJ'el'ln1~Ej (?ItJ n ~ ~'l mh'J~1ri'el\! '"11nn1~~'J1.J~'J~-if'el~~ LL~:; 

tJ~:; L~\!'el'l n1 ~ l~~'ltJ~:;'Zl'l ~'"11 n n1 ~ 1-if n~(?IiltFl ~iln ~'J tI LLl.Jl.JtJ~:;L~\!'el'l n 1 ~ l~~'llh:;'Zl'l ~'lJ'el'l 

Naranjo 1~ 5 Fl:;LL\!\! 'el~1\!~:;~1.J probable (tl1'"1:;1-rl) 0~tI~'l1~~u'JtI~tJ(?Ifl.Jlh:;Y11\!tI1L~'el 
~ (?I (;11~'el'l n1nL~:;'el'l n1~~'lmh'J rl'eltl1 ~~\!LL~:;~1t1hJ1 \!L'J~11h:;~1ru 1 iU(?I1oJ 0~tI~'l 

'lJ'el1~e4u'JtI'el'eln'"11nn1~~n~1 
~ 

tJfl.J LtJ~tI\!n1~fn~11 \!n1 ~fn~1f11'J:; 1 'lJl!\! 1 \!L~ 'el (?I Ej (?ItJ n ~ L ti'el'l'"11 n e4u'J tliJ ~:;~1.J'lJ'el'l 
~ 

l(;1m~ L'l!'el hc;1LL~:;LL'el~ ~LL'el~ Fl'el L~'Zl L(;1'el~'el~'Zl'l~\!~1 n t(?ltle4U'Jtll~fl.JtI1 L~~ 2 ~'JYi~'el~n\! l~LLri 
~ " 

atorvastatin LL~:; gemfibrozil L~'el~u'Jtlfl.JtJ~:;Y11\!tI1~'l 2 ~'J 1'J~nl.Jn~(?IiltFl~ilnltJl~ 

U~:;~1ru 2 itJ(?I1oJ e4U'JtI ~~iJ'el'l n1~tJ'J (?I(;11~ ~\!LL'lJ\!LL~:;~\!'lJ1'elt11'l~1n ~'l LLYiY1~e4fn~1 
~ ~ 

'Zl'litl~1~U'JtI'el'l'"1 Ln (?If11'J:;n~1~ L~'el~m'Zll.J ~1'el'el'l'"1 Ln (?If11'J:; rhabdomyolysis '"11nn1~H'tI1 ~ 
~'ln~1'J LLYiY1t11'l1~~u'JtI~tJ(?ItI1 atorvastatin LL~:; gemfibrozil LL~:;~~tll~~:;.rl.Jn1~ 

fl.JtJ~:;Y11\!m(?liltFl~iln LL~:;iJ n1~(;1~'J'"1 L'el\!l'l!l.J creatine phosphokinase (CPK) Yil.J~1e4U'JtI 
" 

CII.., ~ ~ J' .. CJ '" "' .. 'I" .. I .... ~ 
~~:;(?I1.J'lJ'el'l L'el\! b'l!~ ~'l'lJ\!LYitl'l L~ n\!'eltl LL~ :;~u'JtI~'el'l n1~u'J (?I~ (?I~'lf11t1~~'l'"11 n n1~~tJ (?ItI1Y1'l 

3 ~'J ~'lYil.J'ell.J"in1~ru'lJ'el'l n1~Ln(?lf11'J:;n~1~ L~'el~m'Zl1.J'"11n n1~H'tI1~ (?IL 'lJl!\!1 \!n~~ H MG , , 

CoA reductase inhibitor 1'J~nl.JtI1~(?IL'lJl!\!1\!n~~ fibrates L~ 'elt11'lhn(;11~'el'ln1~1~~'l 

tJ ~:;'Zl'l ~ ~'l n~ 1'J n'el'l'"1 Ln (?I~\!'"11 n n1 ~ 1-if m(?liltFl ~iln L Yltl'l'elt11'l L~tI'J LL~ :;iJ'el~ n1 ~ruL ~~~\!L~'el , 
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It.... • 

'enm ~hJ~'l1J~~~'l ~kl1 YlYfU1 klm~~m;-l,rklLUkI'en m~Yl L~t1Yi1.J1 klm~~n,!;-1 

ri'elkl'vl,rI~ [6, 7, 9, 1 OJ LL~~LUkI'enm~hJ~'l1J~~~'l'"'~~~'lJl.nklL'eln~l~rilnl.Jm [38J l~LLri 
'enm~~'elkl,)l.J,)ll.J 'enm~hj~l.Jlt1Yl'el'l Yl'el'le.Jn Yl'el'lL~t1 ~~kll~ ijkl~~,!;-~ 

~ ~ 

mi~FI'ltJfnJ (n=14) n'li~'Vlj;l~/eHI (n=14) •• • 

5 

4 

5 

14 

2 2 

4 4 

2 2 

3 

, ,'" " I I 

LUklLn'elL1~fl.J1J~~VlIk1m ~f'lLLmlllt11k1 1-3 ~kI LL~~'en'"liJ'enm~~n~f'lLn'eliJnl~1Jfl.JL~~'lIkll!?1 
, " , 

m ~lhtll.Jl'l ~1 t1U'l ~'liJ'en m~~'elkl~l.J,)ll.J'el~'"lklm~~'l ~kI~!?1 m ~~ n,!;-1 LL[;]'el~1 kI~~~lJYl~ 1~1~() 

Vlkll~ LL~~LUkI'el~hjkllk1111t1'v1~'lfl.J1J~~VlI kim ~ l'v1fl.J m~Ln!?1'en m~~'elkl~l.J,)ll.J~kI '"l ~Ln !?1;kI 

111t1'v1~'l m~fl.J1J~~VlIk1m1J~~~1 OJ 30 kllYl ~tJ')t1'"l ~ l~fl.J ~1 LLkI~,J11 ~fl.J1J~~VlIk1m ri'elklkl'elkl 
~ 

LL[;] ~tJ')t1l.Jl'lntl'"l~Vlnl.J L ~'el'l'"l1 mJ'l hj'vl~l.J'vI~'ell.Jl'ln t1~~ n~'elkl~'l ~kI;kI~1 'en n 1~~'l mh')'"l ~ 
~ ~ 

I I .... I 

~1'l'el'eln'"lkl'vlIt111J 1 klntlYliJ m~1-nLL'el~ 1 Yi1k1LYl'el1.J~nVlI'en nl~th'l LUkll.Jl'l ~f'l Ln'elfl.J1J~~VlIk1 
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ri (;l1l.J '"l:;~'el'lijn1 nJftJ'1J\ll (;)m~ (;)~'1 ~'1 hJij ~tl~tJ~l.jfm LL'el~ 1 'Yi1-w;i rltJm~ ~ m~l L~'eliJ'el'l rl\l 
~ ~ 

'ell n1 ~~'el\l~tJ~ ltJ~ Ln (;)~W;] ~'el (;)n l~~ m~l L~tJ ~ l\l~\lm LL'el~ 1 'Yi1-\l~1.jf1 \lLL[;]~ :;(O1\l LL[;]~ :;(01f'l~'1 
" " , 

hlLii\l(01n~~:; 2 Li1(;) LL'el~1'Yi1-\l1\l'1J\l1(;) 325 Sj~~nfl.J[;]'el(01f'l Ltl\l'1J\ll(;)Yll.jf1\ln1~fm~lmn1~ 

~'el\l';ltJ~ltJl \ln1~~ n~l~ 
~ 

, 

~tl';ltJ 1 ntJl\ln~l.JVl(;)~'el'lijmn1~hJ~tJltJYl'el'l i';ll.JrltJmn1~~'el\l~tJ';lltJYl 
'" " 

~tl~tJijmn1~Yl'el'l ~nmJL~l.J Lti'el'l'"lln 1~ftJ acta I Ltl\lm~tJyj'el~ Lyj (;l ~'el'lftJ1.h:;Vll\lm~:;tJltJ 
" " " 
'eltJ Ltl\llh:;~l Ln'el L~'l.J ftJth:;Vll\lm 1 \ln1~~ n~l roihJ ~~ tJ ~tl~tJijm n 1 ~Yl'el'l ~ nl.Jl n~\ll \l-K,j (;)li 

\J '" 'U '" 
>-

LLm LL[;]~~'1'"llmr\lmn1~Yl'el'l~n~'1roi'eltJ1 ~ltJ1,j 

>-

'"llnM,jmn1~hJ~'1,j~:;~'1(011\ln1~~n~lC'"l:;L~\l~1 \l'elnL~{j'el'"llnmn1~~'el\l , 

~ ~ " , ...: J' 1. 11 ~ dl ~ ~ .,J~ " .,J 
~\lLLN LL'~:;l.JLL\l';l ~\ll.J~l'"l:;~ll.JlnlL'Yil.J'1J\ll(;)m'1J\l u (;)'eln '"l'lm'"ll.Jn1~l4n~lVl ~'l!'1J\ll(;)mVl 

~'1;\lLL~:; loX~:;tJ:;L ';l~l~\ll \ll.Jl n~\l L ~'el loX L ~\l~ ~ n1 n,j~tJ\lLL,j~'1'1J'el'l~:;cntJyj'el~yj'elf~ 1 \l~ fl.J~ 
" -n (;) L'"l\ll.Jl n;\l LL~:;r11'el'lnn1~~(;)(;lll.Jm nl~1lJ~'1,j~:;~'1 (011 \l~:;tJ:;m';l L-n\l n1~"r1l'1l\l'1J'el'l [;]tJ 

fll';l:;Ln~ (;) L~'el (;) ~11,j~';ltJ 
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...I 
'U'VI'VI 5 

~ , 
m~~ m~It1~ l' In tlih:;~'l ~ L Yl'eJ ~ n~liJ ~:;~Vlfi eJ ~ LL~ :;1"1'"J1l-JiJ~'eJ ~JlrJ"lJ'eJ'l n~~ • 

mfil ~Un liJ LLiJiJ'eJ'eJ n ~Vlt\lI\11 \1m ~~ ~~:;~iJ~'eJ~~'eJ f~ 1 \I~fl-J"lJ'eJ'l ~iJ,)rJ ~ I'lLIn ~liJ LLiJiJ m~14' rJ 

LtI\lm~Vl ~~'eJ'l LLiJiJLmrJiJL YlrJiJn~l-J fil,)iJ ~l-JLLiJiJ~l-J (randomized placebo controlled trial) 

L~rJ n ~l-J fil,)iJ fill-J H)fiJmVt~'eJ n LL~:;~iJ')mr'l n ~ l-JVl ~~'eJ'l LL~:;n~l-J fil,)iJ fill-J~'l fil'lL~fiJm4'iJ 
~ 'I ClJ 'I III III 

~lm~~n~11 \I~iJ,)rJ~I'lLIn~,)rJ m~~'eJm~'eJ ~ ru LN'YimiJl~'Yi~:;l-J'l~!J Ln~1 

LN'YimiJl~VlVtI~cJl\1~n l-J~UfiL~filLlnLL'IA'liJ~:;LVlP1LVlrJ ru ~nrl~mru1'j;J..J\l1 LN'YimiJl~~'l~ 
" 

'eJ'eJn~Vlt\lI\1Vt1'eJmVt~'eJn 1'\I~:; 1 filf'l ~m~iJfiJ"lJ\lI~mfilf'l~:; 1 ~iJ~loJ Lil-JlOlln 375 

n~~nfl-J 1Ol\l~'l~~ 1 000 n~~nfl-J dj\lL,)~1 12 ~iJ~loJ ~m~LIOlI:;L~'eJ~L~'eJ1'~eJ~Vln 4 ~iJ~loJ " . . 
~ ~iJ,)rJ~~Il-JI~tl HmlOl\lfil~iJ~:;rJ:;Vl ~~'eJ'l ~I\1,)\I 24 nrJ ~1 m~1 Lfiln:;oJ-if'eJl-J~ LLiJiJ intention-

" " 
~ 

to-treat IOlln~iJ')m1'lVtl-J~ 28 nrJ 
" 
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" , 
'i'l(;1'i'l'l'elth'ln,rtJ~I~'1)YlI'l~ti~r;i'l~~~~'tJ(;11-XVi 4, 8 ~~'i'l~ 12 (p = 0.007, <0.001 ~~'i'l~ <0.001 

1'l1~~I~1J) ~~'el~llitJ1J~VltJ1Jn1Jiu(;11-X~~~'W']J'el'l~~tJ~Yl(;1'i'l'el'l 1'W']Jru~~n~~"''J1Jf'J~~I~IHln 

~~~1J~'el~~'elf~1 'W~f~'i'l (;1'i'l'l'elth'ln,rtJ~1 ~'1)YlI'l~ ti~Hl~'tlYn~1 'Wiu (;11-X~ 4 ']J'el'l~~tJ~Yl (;1'i'l'el'l 

" 
LYh,r'W m~'"I~hiY11J "''JI~ ~~I'l n ~1'l'elth'ln,rtJ~1 ~ '1)YlI'l ~ ti~ ~~~~ 1'l n ~~ "''J1J f'J~ ~~'i'l ~n ~~Yl (;1'i'l'el'l 

1'WiU(;11~1(;11 ~'i'ltJ (p > 0.05) ~~~n1nu~tJ'W~~U'i'l'l'i'l(;1'i'l'l']J'el'l~~~1J~'el~~'elf~1'W~f~1'Wn~~ 

~nruryJ~ K/OOQI ~~'W~-WI~'el 3.5-5.5 n'i'l~nf~~'el~(;1~~I'l~ n~I'W'J'W 9 ntJ '"lIn 14 ntJ ~(;1~U'W 

¥'eltJ'i'l~ 64.29 ~'J'Wn~~"''J1J",~dh~nruryJ~yjtJ'l 5 ntJ ~(;1~U'W¥'eltJ'i'l~ 35.72 . , 

~:;~1J~'el~~'elf~1'W~f~1~ 'W~:;~1J~viI1 ~~~ L(;1tJiJn1~~~~~'W~~mJ'eltJ1 'Wn~~ "''J1J f'J~ ~~'i'l~'i'l (;1'i'l'l 

~m~ n1J'eltJ1 'Wn~~Yl (;1'i'l'el'l , 

" I 

• ~thmr'l~'el'ln~~hJnn1~~u~tJ'W~~U'i'l'l']J'el'l~~"''i'l~~tJ~1'W~f~ " . 

~'i'l~ru'i'l(;1'i'l'l'eltJl'liJ,rtJ~I~'1)1'Wit.l(;11-X~ 8 ~~'i'l:; 12 ~~~hiL~l'lnr;lI'l'eltJl'liJ,rtJ~I~C'1JYlI'l~ti~ 

~:;~~I'ln~~ 



I't~U~L~k1.~6 

n,kJ ~L~ U ~11 f1\~11 f1\ nL~ L ~c, 1 ~~1 ~~ ra~J:t~l!l LfH.f16 L U ~1't~U ~~~~~rac,f.1~~ ~11 1't~~LI'tk1. 1 ~~ru U1 
I I " I 

I'tL~ruLI'tfI1nVLk1.L~ULb~~~tv1-~~tv1-nLlA.~6f1f1~~~11 6Lk1.L~ULbnL~~~M.f1~Jt'\rac,f.1~ra~1 ~~~ 
~ . ... 

~LlA.ru ~ L ~ rar-~f1\ ~L~~n,kJ ~L~ U ~11 ~ru LI'tfI1n t 6 Lk1.L~nLlA.~6f1f1~6 LU ~I't~ U ~~~ ~~rac,f.1~ L~f1M. 
, ~ 

nL lA.~6f1f1~ ~6 L k1.L~n t ~~~tv1-~~tv1-ru LI'tfI1~ ~11 nL~~~M.k1.~L6l!l1C,6LU~~ • "'., ... 

U096 ~~ra~~ra~~1 Lra~~mr-6LUULbLra~VLunt~~I'tc,~I'tLc,l!l~rac,f.1~ • 

UU~l!l ~L lA.m ~ L~ rar-~~~L~ U ~1mL c,l!lnIJ1 L~~~ ~l!l ~lll't~ f1C,l!l1't ~U L~U U LI't 

lA. ~~~~ lA.1't~Un t ~~6~~W~1 ~l!l-~~11 ~ 1/.~1 ~~!T.n!T.l'tM. 1 ~~f11mra~f116LU~11 (~8 ~ °0 = d) ~~~~lA. f" I ~,r ~ r=" I 

I't~U~~1m~f1c,l!lI't~U~L~k1.~6~~ ~~LlA.m ~ L~rar-~~L~~~L~k1.~6~L~ U~11I'tLC,l!l f1M.f1\ (LSOoO = d) 

~ ~ ~ ~LlA.m ~ L~rar-~~L~~n~ 1't~1j\L~ f1~f1..vf1ra~ 1 ~~1 ccoOS ~ ~ ra~6ra~~ 1 ~~rl1mra~rl1 
'" r" I" f"1" 

6LunIJ1~~ 6~~1/.~1~~1't6U~~1't UOU =+= ~ ~ °9S ~~6~~1 ~~1 ~l!l-~~11~ 1/.~1 ra~~1 Ll!l ~~!T. -=--_ I ........ fa' r=" I 

~~f11mra~f116LU~~~~~lA.I't~unt c ~ ~j\L~f1~nt~~~~lA.~ra~6~~n~~~1 • 
, ~ , 

(090°0 = d) ~lj~~LlA.IiJl!lL~ran __ ..... 0 ,.. 
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v11ULL~'flth'l1~ 

tu r~'fl Ell f'l'l f'll U n'fl~'fl"lJ'fl'lv1 lULU L'1l n ~ 1 rn "lUn~ lv1 lU"l::: LL tiL "l~ lii Pl'J llJU r:::~'l ~"l::: L -ifl T'JlJ LU 

tPlNmr'i54'un Ph~l "v11U" luL 'fln~l rn 'I..llJ1U~'l ~ L-ifli'JlJ tPl N mr'i54'ulu"lU:::Li:JU'fl1~l~,r Plr lu 

tPlNmr'i54'un 
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Lijum'J~ bbm'n'n'ilU~YiU L(;)U'ilU1 uerihu hf') L(;1'ilEh-l""~ n b~U'l hJL(;) 
" 

bti'il'l"ilnnlriu'il'ilmJ'il'l~'il~~'ilf~~~(fI~'lb~'il~I'lmuiJf')'JllJUnYi~'il'l'lJ'il'lnlnil'lIU'lJ'il'lL(;1 m'J::;~'ln~I'J 

"i~rl'il1,xbn(flmn~U~lJ(fI~'lJ'il'lYilnLVlr'iltJ~tl'ilfLlJU , bbf')m;UlJ bb~~7imiJu~ djU~lb""(;1~'lYll'l(;1Nbb~~ , . 
Yll'l-B'illJ~"i::;-r111 ,xr~~U'lJ'il'lYiln LYl r'ilU ~ tl'ilfLlJU ~'l;ULL~~Ln (fI dJUU C1J,.,,1 LLYl meD''ilU~ (;11lJlJl L(;) bLrl m'J~ 

Yiln1Vlr'iltJ~tl'ilfLlJU~'l"l!U(flYl~UlliJ U'iln"ilml'u m'J~~'il~L~(;11UL~'il(fl~'ltJ'lL~'l1,xnmnn(fl~lnh~n'ilu 
" ill \J \I 

(;1n(;1~n'ilU ;u1uu1L'Jru'lJ'il'lL~'ilL~'il ~1'l1 'lJ'il'l~I'lmU LL~~~~Ir1C1JPl'il mnn(flmr(;1n(;1~n'ilu1ur::;uu~'J1"i 

LL~~""~'il (fI ;'l dJUU"i9U L~U'l~~Ir1C1J'lJ'il'lmn~u=n7i(;1"iln hf') 1 ur~UU'lJ'il'l~'J 1"i LL~~""~'il (fI L~'il (fI (;)'Ju 

nr(flULf') ~un,.,,1'ilLU'il~;U dJum~iJth~~YlfimYi LL~::;iJf')')llJtJ~'il(flJlu~'l1umrfn'lil1umrfn'lil 
" 
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f')'ilL~~ L(;1'ilr'il~r'JlJ, LL'il~ ~ LL'il~-f')'ilL~~ L(;1m'il~ ,.,,1'ilL(;1m~ L'lI'il h(fl1(;)LL~'J tJ'l Luum1un~lJfn'lilf')'JllJ 

Cj (fItJn~'lJ'il'lL'lJlJu1uL~'il(fl~~llJlrr1L~lJr~~U'lJ'il'lL'il"l!~ LL'il~-f')'ilL~~ L(;1'ilr'il~ L(;)lJln~~ (fI n'lr'ilU~~ 20-30 ;'l . 
n'il~1 LUUU"i9tJU'il'lnU'lJ'il'lmnn(fl hf') LLVlrneD''ilU 1ur::;uu~'J 1 "i LL~ ~""~'il (fI L~'il (fI U'il n"ilml'umr~ n'liI7i9u 

""~lum r~n'lil YiU~1 nr(flULf') ~untJ'l~ llJ1nl~ (fIr::;~u'lJ'il'l~'il~~'il f~1 UL~'il (fI LJYel n (;)'Ju 

U C1J""I~~1 r1 C1J'lJ'il'l mr 1eD' nr(flULf') ~unxtJ LLUU'il'iln ~Yl 'il1UV1~UPl'il 'lJU1(f1~ ~'il'l1eD'1U'lJUI (fI~'l LL~~ 
1eD'mt)u~~""~ltJf')f'l ~n~'l'illmrhj~'ltJr~~'lrl~~Ir1C1J"ilnmr1eD'm L(;)bLrl 1l1'J~r'ilU~u mrr'ilULL(fI'l'lJ'il'l 

Cj'J,.,,'L!'l LUUL""(;11,x erihtJ91U'JU,."ti'l hj~llJlrC1YlU~'il'ill mr hJ~'ltJr~~'l rl ~'l n~ 1'J bn (fI hn,x f')'JllJ~'JlJ;:J'il . " 
1 umr1eD'm -r111,x f')'JllJUUlJ 1 umr 1eD'mni.l'ilU~'lLtJ 

1 UU"i"UUL(;)iJmr~(ijJUlxtJ LLUU Ul-K"I!Jlru.n'lJ'il'lULf')~iln LUUXtJ LLuumrtJ~ (fItJ~'ilU L~'il1 ,x'il'iln 

~YliU1U b~'ilL~lJf')'JllJ~~(fI'Jn1umr1eD'mL(;)t)u~::;f')f'l LL~~~(fI'illmrhj~'ltJr::;~'lrl~~Ir1C1J Pl'il 'ilImrr'ilu 

'JU'J1U~Cj'J""'L!'l ;'l~IlJ1rC1-rl'Ju L~lJ f')'JllJ~'JlJ;:J'il1 umr1eD'm'lJ'il'l erihu L(fIutJ'liJtJr~~Ylfi e.J~ 1umrfn'lil 
" " 
L-rlU L~ lJ m r7i9u 1 uf')f'ln~'l Luum r~ n'liltJ r::;~Yl fi e.J ~ LL~ ~f')'JllJtJ ~'il (fIJlU'lJ'il'l m r 1eD' nr(flULf') ~unrtJ LLUU 

" 
'il'iln~YliU1UL~'il~(fIm'J~~'il~L~(;11UL~'il(fl~'l1u~u'JU~I'lL(;1 ;'l"i~LUUYll'lL~'iln1umrfn'lil LL~~tJ'l 

~llJlrC1-rl'JU L~lJ f')'JllJ~'JlJ;:J'il1 umr1eD'm'lJ'il'l eru'Ju ~U"i~i\ILtJ~tJr~~Ylfie.J~ 1umrfn'lil ~1lJ1rC1~ (fI~ (;1n 
" " 
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1 . vht.lihl1tJ 20 tJ~t.llU 
2. vht.ll1Jt.l L1,", lln'lltJ L1'El f'l1:;tJ:;~ ~Yf ltJ~lMum1~ l'lllnVll'l'li'El'lYf'El'l"ir'El~ 1'l11n ~'ltJ L,",1'El'lyJ'El n , 

.., ,1.1 .-M 

L~'El~~I'EltJ1'lt.l'EltJ 6 L~'Elt.l 

3. ~ mml1~~11rul'lJ'El'l LLYlVl cl"u1:;91 ~'l~lvht.l~ ,",'lI~ L~tJ'lYl'El (;]'Elm1~1'l11n 

4. vht.lU'l1),jL'"'tJl~fum1fm~I~'ltJm~m,",~ilnmri'Elt.l !l1tJ1t.l 90 1't.l ri'Elt.lG~m1~{tJ 

5. Vht.l~!l1'l:;yJ'El~LyJln1t.lL~'El~~'l (1:;(;)uyJ'El~yJ'Elf~1t.lL~'El~~lnn~1 5.5 n~~nfl-J(;]'ElL~;~ln1 ) 
'II 

,",'ElL~~LIn'El1'El~ ~lnn~1 100 n~~nf~(;]'ElL~;~ln1 vir'El L'El'll~LL'El~-,",'ElL~~Llnm'El~U'EltJn~1 40 

n~~nfl-J(;]'ElL~iB~ln1) 

6. vllt.l~1:;(;)U'lJ'El'lYlln lVl1'EltJ~!l'ElfL~t.l1t.lL~'El~ l),jLnt.l 800 ~L,",nf~(;]'Eln~~~ln1 

7. vllt.l1,x ,",'lIl-JUt.ltJ'Ell-J Lojh1'l~ m 1~{tJ Inl~'\.I'I!'l~'El LL~'l L~ lnt.llUt.ltJ'El~ L-nl1'l~ m1~{tJ 

1. vllt.lLUt.lh,",~ :; L'f'l 

2. vllt.l~!l1'l:;mnh'lIt.l'lJ'El'l~U n~un~ 

4 . vllt.lLUt.lL1,",Lm(;] 

5 . vllt.lLUt.lL1J1'\.1'lIt.l~1),j~I~ln1,",'lU,",~1:;(;)U~lm~1t.lL~'El~1~ , 

6. vllt.lLL~(;]'EltJ1~1flt.lm1~{tJ l~LLri m~m,",~iln'\.l1'ElLL'El~1Y11t.l 

7. vllt.lril~'l~'l ,",11.rl'\.l1'El1,xt.l~1.Jln1 

~d:j m'n';' bFt'i~ m'i1~!Jifvh(;l LL~::ii~I'U1'UerL,r,i1~ bFt'i~ m'i1~!Jvt~f'UL vh 1'i 
" 

m17j{tJ,",f'l;1~:;yh ru LLe.Jt.ln L1,", lin n'El'l'El1tJmnl-J L1'lYltJ11J1~Yl1:;~'l~!l Ln~1 LL~:; LNYltJ1Ul~ 
Vl'\.l11~1t.l~n L~tJ~~L-nl1'l~'lIt.l~{tJ~'l~t.l 30 '"'t.l 

" 

.. , 1.1 '" I ... cv 
'i::!J::L 1~IWvn'U~:: (;lil~ L'lJl'i1~m'i1~!J 

vllt.l~:;~'El'l'tJ n m1,",'lU ,",l-J LL~:;Ut.ll1 m.R~lruyJ'El~yJ'Elf~1 t.l'Ell'\.111~ fUU1:;Vllt.lLUt.lL 'l ~ 1 4 ~U ~1,x , 

L ~'El m 1'"' 'lU fJ ~ LL~ :;Ut.ll1 m.R~1 ru yJ'El ~yJ'El f~ 1 t.l'Ell'\.1111n ~ 'El ~ r:;tJ:; L 'l ~ 1~;11 n 11~{tJ ri'Elt.lG~ n l1fn~1 ~'l tJ 

tJ1LUt.lL'l~1 12 ~U~I,x LL~:;~~lnl~1:;(;)uyJ'El~yJ'Elf~1t.lL~'El~(;]'ElLii'El'llu~n 2 ~U~I,x!l1tJ'\.I~'l~t.l~~mrH' , 
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~1nvi1'Ub.n1~'J~LI"l~.:Jm~1~!Jl"lf.:Jif vi1'U~~iJl'fl.:JUn~1J11~.f''UIJ1'fl'U ~~'fl1~~1.Jm~Un1.J"i;.:Jif 

vi1'U'"l::: l~ru ~1 LL'U:::U11 'Umrfl,)U fl~tIhJ1ruyJ'il~Yhlr~1 'U'1l1Vl 1 r'"l 1 mrn Ln'Jl'U1mr vi1'U'"l:::~'il~!J n . 

~~t1'"l:::~n~~'il'ilmtl'U 2 n~~ L~'il~'"l:::l~rutI1Li1~l'U'il:::~LLtl'ULL~:::tI1Vl~'iln vi1'U'"l:::1~rumrrm~1c1l'".ltltl1 

LtI'UL,)~1 12 ~tl~1'!.f L~t1ilmrtlrU'lJ'U1~tI1L~~;'ULi'iltl1 r:::W)1~mr~~t1vi1'U'"l:::1~rumr~~(;11~V11~ 

LY1U~'Yl'rlYJn1 2 ~tl~1'!.f L~'il~~(;11~mrrm~1LL~:::'il1mrhJ~~tlr:::~~~ vi1'U'"l:::1~rumr(;1r,)'"li1~mtl'"l1n 

LL~Y1~ mrL'"l1:::L~'il~L~'il~~(;1r,)'"lY11~"''il~tlBu~mr 91'U,)'U 6 flf~ L~'il~~(;11~tlr:::~'V1fie.J~'lJ'il~mrrm~1 

LL~:::'1l1mrhJ~~tlr:::~~~'"l1nmrH'tI1 LL~:::~~(;11~I1l'ilLti'il~ltl~n 2 ~tl~1'!.f1l1t1Vlft~~'U~~mr1-ntl1 

... .I. " ....... "'<;' _ .... .¥ 
"lJ'fl~'tl!J1'V1'V11'U~~ L@l~1.J L 'U LI"l~.:Jm~'J~!J'U 

" 
vi1'U'"l:::1~rutI1Li1~ Niaspan® (l'U'il:::~LLtl'U) 1'U 1 Li1~ tlr:::n'ilU~')t1nr~mfl~un1'UltlLLUU'il'iln 

~Y1i'U1'U l'U'lJ'U1~Li1~~::: 375 LL~::: 500 n~~nr~ 

1Bm'3il'fl.:J n'U~~'fl LLm"lJYI en~!J LIJ1~!J~ 11 ~1nii b ~ IJ1m~ru;.:J mh'l bn@l:fi'U 
" . 

0-

mr(;1r,)'"lL~'il~ Yi11"'L~u Ln~LLe.J~-n1 Vl1'ilVl1'il'1l1'"lLn~'1l1mrhJ~~tlr:::~~~'"l1nmrH'nr~ 

mfl~unltlLLUU'il'iln~Y1i'U1'U L'Il'U '1l1mrr'il'U~u,)1U ~')WJ'~LL~~ '1l1'"l~ur:::~uf,jTn~~;'U r:::~uJ1(;11~1'U 
L~'il~~~;'U mrL~~;'U'lJ'il~L'il'Ul'l!,r(;]u L~t11'Ur:::wh~mr~~t1~~ri'il'ULL~:::Vlft~'"l1nmrl~runr~ 

" 
mfl~imltlLLUU'il'iln~Y1i'U1'U ~~1'Umr~~t1flf~~'"l:::ilmr(;1r,)'"l~~(;11~fl,)1~tl~'il~Jltl'"l1nmrl-ntl1~')t1e.J~ 

Y11~"''il~tlB~n1r'il~'il~1~~~1L~~'il LL~:::Ul~'Jlnr'"l:::LtI'U~~~m~'il1n1rllJ~~tlr:::~~ml'U1 ~'il1'"lLn~;'UYJn 
1 L~'il'U ~vi1'Ul~rutI1 LL~:::Y1n 2 ~tl"'1'!.fY11~LY1r~~Y11'Ur:::Vl~1~~vi1'UH'tI1~u1'U Vl1'ilVl1nvi1'U~~Ln(;1~U . 
fl,)1~ ~ ~tln~11l1~1 Ln~;'U ~'il~1U LLr.\~ 1 "'m~t1Vl1'il ~ L~tJ')ii'il~ 1 'Umrrn'l!t1Y1nU L~t1v1'UV1 L'Il'U vi1'U~U~1 il 

" " 
'1l1mrl'"l-K'U oJ')1'"lL~'U~"'~~Vl,)::: Vl1t11'"l~",-rr", il'1l1mru')~(;11~1um!1 LL'lJ'U'lJ1 ~'U~'U~')i1~mtl '1l1mr 

tl') "'Vl'il~ fl~'Ul~'il1 L~t1'U~ l'ULLr~ 'el'ULtI'U'1l1mrLL~ "'~'lJ'il~mrLL~tI1 L"'t1Vl1nil'1l1mr~~mh') Ln"';'U'lJ'ill '" 

LLm 'lJ'1l1m rllJ~~tlr:::~~~~ Ln "';'U vi1'U'"l::: l~ru mrrn'l!t1 (;11~~Y1fimrrn'l!t1'lJ'il~vi1'U Vl1nvi1'UllJ~1~1rr:1 

LUnfOhrn'l!t1~tI1U1~ 1~ m~t1'"l:::dj'U~rU~~'Jl'ilUfOh H'r.i1t1~ Ln",;'U 
" " 
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U'a:: L!J'i!l1vl A1 (;l~1"'1:: 1~~U"'I1n LA 'a.:! m'a~~!J 

0~tJ fO)l(;)Vl1'-':1'J1 VII n ~~ n1~f)~tJ1 'WfO) f-':l'd~lJ~1 m(;)ilLfO) ~ilnxu LLlJlJ'el'el n~Vli'Wl'W,r'WiJ 
1.h~~Vlfim~LL~~Wl1~U~'el(;)JltJ L~'el1fl'\.ml~~(;)~~~lJyj'el~yj'elf~1'WL~'el(;) r19~Lu'WVll'lL~'eln~IV1flJ1fl'W 

n1~fm~11'W~u,)tJhfO)1j;] L(;)tJ~U')tJ'"l~~I~lnl H'm 1~~~(;)')n LL~~1~flJu~~~Vlfi~~'"llnn1~H'm L(;)tJ L'U~I~ 
" " 

yj'el~Lyjj;] Vl1'elmfn1!tlfO),)I~~(;)Un~'iJ'el'l1'iJlJ'W1'WL~'el(;)n~~~'Wl LL~~-if'ell;J~'"llnn1~f)~tJ1'WfO)f'l~£J'l'ell'"l 

~1~lnl~11u1 on LU'W-if'ell;J~~IV1flJ'lI'Wf)~tJ'iJ'W1 (;) 1 Vln.J~'W L~'el Lu'Wu~~LtJ'll'Wl 'Wn1~~ LL~fn1!tl ~u,)tJhfO)1j;] 

~'el1u 

A1l ir.:i1!Jvl eJL .n1~/ntl 'IJ LA i.:! m'a~~!J"'I:: ~'£l':! ~u ~ (;l'i!'£lU 
OJ 

, ..I 1 "'IV ..I 1.1 I ~ ... IV 

A11J1'£lULL'Vl'IJ'Vl"'l:: (;l'aU L~'£l L"lJ1'a'J)'hA'a.:! m'a'J"'I!J 

n1~f)~tJ 1 'WfO)f'l~ hJiJ ~1 j;]'ellJ LLVl'WLLn ~ L-iflh~ n1~f)~tJ 
" 

'VI1 n'Vh'IJ hi L.n1~'J~ LAi.:! m'a~~!Jil 'Vh'IJii'Vl1.:! L~'£ln~'IJ'£l!l1.:! \'aU1.:! 

VI 1 nVl1'W hl L-ifl i,)~LfO) ~'l n1~f)~tJ~ Vl1'W11'"l~ 1MlJn1 ~fn1!tlm')~yj'el~ Lyj j;] 1 'WL~'el (;)~'l ~')tJf)fi~'W ;'l 

dj'Wn1~ H' L~'el~ (;)~~~lJyj'el~yj'elf~1 'WL~'el (;) n~~ ~1'l1 j;]1~VI« n Ln 'wY]n1~fn1!tl~1 j;]~!I'W~uDlliin'W,*') 1u 

... IV .. ..I 1.1 IV"" ... cvd' ... I IV~ 
'VI1nLn (;l'£l'IJ 1JI'a1!J'Vl Ln!J'J"IJ'£l.:! nu bA'a.:! m'a'J"'I!J'IJ "'I:: IJI (;l1Jl'£l nu bAi 

VllnLn(;)~'Wj;]ntJ~L~tJ')-if'el'lnlJLfO)~'ln1~f)~tJ~ vil'W~lmnl~(;)~'el 

LJl~'llm d'll1'W'Wvl P11~1'~i')~pf ~'el~i1'"l'u'W L~'iJ~ 127/2 ~'el'llI'el~lfVlL~'W~ ~VI~LtJfi'W "l!.1 ~1~L~'W1'W 

~n.!11Vl n!~LVl~'1 ~~~1U~1!truu 1 0400 Lmfj'~vl 08-5138-20251~j;]~'el(;) 24 .r')L~~ LL~~ 

~'WL'eln 'WlmL~VlU ~UtlWl ~Jl~'Wf LL~'WnhfO)1j;] n'el~mEJmn~ L~~~mlJ1~~~~~~f)!JLn~1 Lmfj'~vl 0-

2354-7711 ~'el 93310 1'WL,)~1n'lln1~ 
... IV ..I.. '" IV c;' .. IV .r 1 ,",cv .. I'" a...- I 1 

'VI1nLn (;l'£l'IJ 1JI'a1!J'Vl Ln!J'J"IJ'£l.:! nu bA'a.:! m'a'J"'I!J'lJLL~::"'I:: (;l'aum'a1J£)U 1JI'£l!J1.:! 'a 

VllnLn(;)nl~L~lJu')tJVl1'ellJl(;)L~lJ'"llnn1dL-if1i,)~LfO)Nnl~f)~tJ~ ~,)~~'ln~ru~nL~'W~'el1'"l'"l~Ln(;)~'W 
'"llnLfO)Nn1~f)~tJ vil'W'"l~1~flJn1~(;)LL~fn1!tl1'WLN~mlJl~ j;]1~~Vlfin1~fn1!t1~mlJ1~'iJ'el~~u,)tJ 

" " 
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'\.nn'Vh'U~Pi1rn)JyjL~!J'Ji'£l~n'ULAo;":1n1o;'1~!J ~:;rn)J"lAo;' 

vnnvil'WiJ~lml-J~L~EJ')-ii1l'H1ULf"11,,m11';)~EJ ~1l-J11Cl~llUml-Jw)~EJ1rJ1Ylm'l~1 Ll1IEJvil'W~1l-J11Cl " . 
~11I~1l Ul~'llnr 1'll1'W'Wvl ~1~1'~i'l'l~ ~lI~u/Oj~u'W L~'lJ~ 127/2 ~ll'lllllYnfYlLl-J'W~ Yi'-1~LEJfi'W 'll .1 

~1l-JL~'W1'W Yi'1j11Yl nl'lLYlYi'1 1,x~hh1!trutJ 10400 LYl1~Yivl 08-5138-2025 '-1111 ~'WLlln 'WIEJLLYiYltJ 

'e)unwl ~n~'Wf LL~'Wnhf"11(;l nll'l1J1tJm11l-J LNYiEJ1U1~Yi1~l-J'I~!lLn~1 LYl1~Yivl 0-2354-7711 ~1l 

9331 0 1'WL,)~ln'lln11 '-1111 '-1l-JIEJL~'lJ 08-9034-0005 'Wllm'l~ln'lln11 

'-11nvil'Wt~ n~11rJ1fun11tJB~llth'lhj LU'Wfi11l-J1 'W1~'-1~1'1 Lf"1Nn11';)~EJdvi 1'W1J1/Oj LL~'1 (~'1l'l1rJ1~ ~1.yn·:n'U 
~~1o;'tlnLAo;'·.m1o;'1~!J ~'U . L'U'£li'i:'V1o;' 0-2354-7600-28 1JI'£l 94270 

~ll~i'lJll'l ~ L-ii1 T'll-J 1 'W Lf"1Nn11';)~EJ Lu'WnEJ' I f"1 f"1~ iJl-J1 (;l1n111 'Wn1nriufn1!tl-iilll-J~ ~'l'W(;],) LL~ ~-ii1ll-J~~1rJ1 
\j \I ~ \J \I 

/Ojln Lf"11'1 n11';)~EJ -ii1ll-J~/Oj~Cln~'11u1,x m,xYl'W';)~EJ'I,i'~'lI f"1ru~mnJ n111Oj1'EJfi11l-J'1 LL~~n11U.1-ii1ll-J~'lJ1l'l 
\J I\J \J iii \I 

'Vh'UlOj:;tl'£l'Ui'J'£l'£ln~1n LAo;' ~mo;'1~!J'VI~~~1 n 1~~~'U1)J Li1~'J)J LAo;'~ mo;'14'!J wih 1~'VI1'£l1~ 

vil'W~ 1l-J11Cl Clll'W(;]'llllln'"lln Lf"11'1n11';)~EJ1~ 11I~'£l11l L 'J~1 Ll1IEJIOj~ hJiJ ~ ~ L~EJ11111 Ln 11I;'W rr'l;1vil'W 

1J11Oj~n'lJ1l1,x1l1lnlOjln Lf"1Nn11';)~EJ1'WU1'1nnll L'll'W Lnll L1f"1iJ1l1n11l'WLLN;'W '-111liJf"1'lIl-JC1l11un~Lnl1l;'W 

LL~~1J1/Oj~'1 ~~ L~EJ ~1l ~ L-iiIT,)l-Jn11';)~EJ 



".,r~i'il LL~ j;l~L~ j;l'lJ1!h.l!l'il ~ L"li1i1~ n1~1~!1 (Informed Consent) 

~U~'il~ tj;l!lfHU~'il'lJ n~~~ n1~~~1~tu1 tA~~n1~1~!I ViU . • 
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l.h~~'V1fi~ ~ LL~~I'1'lIl-JtJ~tl ~ntJ'lltl-.l m~l-n m~ml'1 ~{J,nxtJ LLlJlJtltln ~'V1i'i..\I'i..\ 

L~tl~ ~~~l11lJ~tl~~tlf~l'i..\L~tl~ 1 'i..\crtl'ltJ~I-.l1(;1 
" 

'll'tl-.lm~1~tJ 1fim~1~tJ 'tl'i..\(;1ntJ ",1'tlmm~~m'"lLii~~'i..\'"llnm~1~tJ ",1tllillnm~H ~'ll-J~-.ltJ~~LtJ'llU~ 

1'11~~IIil~Lii~~'i..\lillnm~1~tJtlth-.l~~L~tJ~ LL~~;:JI'1'lIl-J L-if111il~ LL~'l 

m~tJfurtl-.l~IIil~(;1tllJ~IC11l-J~-ifTV1L'~I~-.l~tJ~'ltJl'1'lIl-JL~l-Jllil u~~hjtJ~U-.l~tl'i..\Lr'i..\ 1il'i..\-ifTwLr.\'Twtlllil 
" 

-ifTW L r.\'1;:J~'V1 fi~lil~lJ'tl n L~ nmn-if11'Jl-J 1 'i..\ LI'1 N m ~1~tJ Lntl 1~ n1~ LL~ ~m~lJ'tl n L~ n;1lil~ hliJ ~~ j;jtl 
nl~fmt1Y'ltJllJ1~~-ifIY'lLr.\'I'"l~~-.l1~flJl'i..\i1Iil'"lu'i..\u~~1'i..\tl'i..\ll'1(;1 , 

, , .. 
I ..,... '" 0 '" _ . .... 

(;11-.l1 'V1LntJ'J'lltl-.l lil~m~'V11(;l'Jm"'~~~'V11-.l'J'lllmn'V11'i..\'i..\ 

0~tJfur'tl-.l~I"'lmii(;l'tl'i..\(;1ntJl(;l1 Iillnm~1~tJ -if1Y'lLr.\'IIil~1~flJm~fm~lY'lmlJ1~ (;11l-J~~~1Jl'i..\ 

L tln~I~~ LLIil-.l-if'tll-J~ uri cr L-if11'Jl-J LI'1N m~1~tJ 
" " 

" " 'll1Y'lLIilILtl-.l 1 'll~ • 
.., 1.1 '1 "'IV .., '" '" '" "lJ1'Vi L"l1 ~j;)~lJ'V1~I'U"lJil Ft'JI).J"lJI~ tJl'U LL~'J 

~'ltJ 1'1'J1l-J L~l-Jllil 
.oj ....... 'i' .. v 

~~"ilil ... .. . . ... .. . .. .. .. .. .. . ... ......... .. .. .. ...... e.JL"lJI~'J).J ~Ft~~n1~'J"lti ., 

(. ........ ... .. . . ......... .. .. . .. . ... . .... . .......... .. .. ~il-'UI).J?4r.!~ ~'J'U~~"l~) 
~ ,",0 .. «i' _IV 

~~"ilil ... .. ... ... ... .. . .... . . . . . . .. ... . . ......... .. . . e.Jj;)IL'U'U~Ft~~n1~'J"lti ., 
( ......... . ... .. ... ..... ... .. . ............... . . . . . ... ... ~il-'UI).J?4n~ ~'J'U~~"l~) . 
~~~il ........... ... . . .. .. .. . ... .. ... . ....... ... .. . .. ... ..... ... 'Vitl1'U 

(. .......... .... . . .. ..... .. ................. .. .. ............ .. . ... ~il -'UI).J?4n~ ~'J'U~~"l~) • 
~~~il ....... ...... .. .. . .. .... .. ...... .. ........ ... .. .... .... .. . 'Vitl1'U 

( ...... .. .... ............ ...... .. .......... ........ .. .... .. .. .. .. .. ~il -'UI).J?4n~ ~'J'U~~"l~ ) • 
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"" 1(;l'Vl · .. ··· .. · .... ··· 

LLUU LnU,r'el~~ LFt~.:In1~1..rtl ... 
'l.J~:::i'VIfleJ~ LL~:::Ft'J1~'l.J~'elIn.ntl"ll'el.:ln1~"I.,rn~lnilLFt ~il n~'l.J LLUU'el'el n '1 'VI ~'lJ1'IJ ... 

L ~'el~ 1n~:::~U~'el~~'el1~"I. 'IJ:n1~"lI'el.:l ~thtli1.:1 Lj;] ... 
,r'el~~yj''J L'l.J"lI'el.:l~tJ'JtI 

u " 
HN ;I'el-~n~ • 

L'nPl o "l!1tJ DVI~~ .J'IJ L~'el'IJthn In 'el1t1 • 
r v 

~'J'IJ~.:I L'VI~ 'IJ 1 'VI 'IJ n ... 
~tl1'IJ1l1'n o t~(;l o ~~J'~ o VlrhT1'1 o ~"m D ~\.l1 .. .... .. .... DO 
'el1~'n o -n1J'1"l!n1J' o ffj1~1V1n'"l o ~n~1'1/YioJn'l1\.l'U1-~'Vl o f'U~1'1 o ~1"lJ1tJ DO 

01.1 'IJ 

o DJ'n'"l~,)\.l~,) o U1\.l1'lJ • o 1~1cJlth:;n'f)'U'el1~Yi o ~\.ll ........................ 
n1~Pinti1 o LJJ':;tl~~m~1 0 ,rDtJ~~m~1 o 'f)~/m'lJ'lJ11?11- o ~'1n~1m'lJ'lJ11?11- DO 
i'VIfl o 11 J':; L'f)'1 o LUn~\.l~'1n(;l D LJ " ...... J':;n\.l"l!') 1?1 o LJJ':;n\.l~'1 '"'~ D ~\.l1··· ··" """ "" DO 

,r'il\i~ 11Ft LlnL1'i1i'~LI.~:::L~Ft-i'J~il'IJ '1 

~1 L'VI j;]"lI 'el.:l 111 'J::: Lin • 
0 Hypertension 0 Chronic glomerulonephritis DO 

.¥ v '" 0 Diabetic nephropathy 0 FSGS L ~'iI~.:I~:::tI:::~ 1n'VI1t1 • 
0 Lupus Nephritis 0 Membranous Nephropathy 

0 Analgesic nephropathy 0 MPGN 

0 Obstructive nephropathy 0 IgA nephropathy 

0 Gouty/Uric acid nephropathy 0 Mesengial Proliferative 

0 Cystic Kidney Disease 0 IgM nephropathy 

0 Unknown 0 Crescentic glomerulonephritis(RPGN) 

0 
.. 
'!lUT ··· , .. ·· ··· .... · .... · .... ,· .... ·· .. ·· .... ··· ,·· 

..It! ~:::tI::: L 'J~1'V1 L 'IJ (Ox ) 

L~Ft-i'J~/ 0 Hypertension o Oyslipidem ia DO 
'" 111'J::: LL 'VI ~n'll'el'IJ 

..I 
0 cvo o Asthma 

'el'IJ '1 
0 o TB OM 

0 Gout o Cancer ......... """""",,. 
I 

0 ... 
'f)\.l1 ··",·,',···· " .. " ··· ··," """,·,",· ,, ··,,·,""",· ,',··,·,,,·,""',·,"',,·, ,·,,···,""'" , 

'l.J -- '" ~:::'Jj;]n1~LL'ntl1 0 NKOA 0 AL L"",." .. " , ,.,. "" ,,, .'" "" .,., ,," '" "" " .. , .. "', . '" DO 
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,r'eJ"'~ n1'li1.:! LIJlL uif"1 "1 UU ... • 
..I"" "" ., ., L 

'l~!!~L 1~1'V1'lU n1'l'lm~16'11!! n1'l~1.:! IJl ( ) 

'I.h~~n1'l';1.:! LIJl/n1'l'I.J~ n ci1!! LIJl CAPO DO .. 
HO 

Renal Transplantation 

Mode of Dialysis 

~1u1uFlr':!~'elI'I.J 6'11~ 
" DO O' 'itJ r'" 2 r1N(;l'fl t1l1'\.'1 r1'fl ............... . ..... . .. . .... ... .. 

" O' 'itJ r ... 3 r1N(;l'fl t1l'l~ r1'fl .... .. ....................... . .... 

'l~!!~L1~1~'el FIt.:! ']la..! . 

... "" HD "ilU6'l1Jl1n'l'el.:! 

'l'I.J LLUUn1'l~'elm;'el6'l D Conventional .. D High-flux DO 
oJ1!!1 dialysate D 2+ Normal Ca (3.5) D 2+ Low Ca (2.5) D 2+ Very Low Ca (2.5) DO 
-~ "" ., U1,..U mL,...:! 

Residual Urine 1lJ;:J D ... 
a..! ................ . ... ....... mLlday DO 

~1U1UFlt.:! ~'el-ru DO 
oJ'!!1 dialysate D Baxter D TapO D Fresenius D .. .... ... ...... . DO 

D 1.5%0 D 2.5%0 D 4.25%0 D .. .. ............ 

CAPO "lJ'U'lt1l ...... . . . ....... . ......... Llbag 

tfhncu (LlCycle) 

Net fluid gain (LlDay) 

Residual Urine 1lJ;:J D ... 
a..! .. .. ...••........ .......... mLlday DO 

Note ______________________________________________________ ___ 
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Week 

-4 0 4 8 12 14 

'I.h·~it'lfieJ~1.'Un1iim~1 

P 

Ca 

Alb 

iPTH - - -

TC 

LDL-C 

TG 

HDL-C 

FI'l1)JtI~'£I UI.n!J1. 'U n1iim~1 

BUN 

Serum Cr 

Uric acid 

FBS 

HbA1C - - - -

AST 

ALT 

ALP 

CPK 

KW 
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"i1!1n1"i!l1 n1"i~r~L~i!lU1fiLi!l1 

~'il!l1/fl11~ LL"i-:l 1fiLi!l1 0 4 8 12 14 

Phosphate binders 

Vitamin D derivatives 

Cardiovascular drugs 

Other 
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ltJ{;l1~VI tJ~~L~'UVI~{;l{;l1).J 0 0 ... 
Ft1 LL 'U~'U1 LL~~ LLtJ'U n1~{;l {;l {;l1).J 

0 0 Vl tJ Vl 'J 'W ~fi n 1 ~~tJ tJ ~:;Vl1 'W tJ '1 
..... ..a 
'J'UVI 

... 
{;l (;l{;l1).J 

..... .I ...... 

0-

0 ~LL'"l~mn1~hl~~tJ~:;~~~ 

0 '!l1n11'V11-lel'l"nr~ 

0 '!l1 n111:;UU'Vl1~ L~U'!l1'v111 
~ 

0 '!l1n1nhilnft1l.JLU'!l .. 
0 '!l1n11'!lul· ··· ·· .. ·· · .. · .. · · · .. ·· .. ·· .. ·· .. · .. 

0 0 '" d 
VltJVl'J'Wn1~Vl'1tJ'WVl nm'\.n ~ 

2 0 ~'J'1~1'J~ij'e) 1 'Wn1~1.jftJ1 

(L Vl ~Pi~"') 0 nwnnml.J 

..... ..a 
'J'UVI 

... 0 n1nrU41U'lULij~U1 
{;l{;l {;l1).J 

• % Compliance = .. .... ..... ... ... .. 
. . ... .1 ...... 

0 VltJVl 'J'W~fi n '1 ~~tJtJ ~:;Vl'1'WtJ '1 

0 mn1~hj~~tJ~:;~~~ 

0 '!l1n11'V11~el'l'vl1!~ 

0 '!l1n111:;UU'VI1~L~U'!l1'v111 

0 '!l1n1n.h~nft1l.JL~'!l 

0 
.. 

'!l1n11'!lU1· ··· ····· ·· · ·· ·· ··· ··· ·· ·· · · · · ···· ·· . 

0 . '" d 
n1~Vl'1tJ'WVlnm~'1~ 
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~'el .. . .. . ....... ... ... ... . ..... ... .............. .. .. .. . 

..... ..I ........ 
'l'U'VI'lJ'U'VIn .............................................. . 

bbtJtJtr'l.lVin~1!Jn1~'el1~1~tJ~~~1-r'l.l 

~5 n1 TUtJn mlfJJ,j fI fJ I Ul Td f1J1.h::n I tJ LtJLLf;ifl::itJ 

1. yhtJ'"l:;~'fl'l~~tJtJ'fl:::hth'l1tJ(;lln,:nJ'l,I'Vin~ 
, ,0-

• ~~tJtJi'ln'fl~I'lV1vlltJ;:U,j~:;i'lltJ Vl1'fl ~l-J ~'Jl-J"r1'l"lJ'fl'l~I'li'ln"llilc;) . . 
• 1 "';:U,j~:;i'lltJ'fl1V11 ~(;l1l-J,j n ~ ~ VI;j'fltJ~vlltJ ;:U,j~:;i'lltJ 1 tJ~~[;]~ :;t)tJ~ ~ ItJl-J1 

• mrul'fl~I~l-JutJl1mri;t'fl'l,jN~vlltJ~~l-J~'l1tJ'fl1V11~ ~'lltJ ~1,j~1 "l!'fl~l-J:;~~'fl~i'lPl ~tJtJ . . 

, , 0-

• rhl:l~'fl~tJ~h Vl1'fl'Yl~ln'fl1V11~ 1"'utJl1n~'fl~tJ~h,rtJ Vl1'fl~nU'Yl~ln'flIV11~l-JI~'JtJ 

2 . n1 ~t) c;) lJh.n ru 'fl1 VII ~ 

• mrul H-n'fltJ Vl1'fltl'JtJ (;l'J'l'fl1V11~~1~l-J1 (;l~filtJ1 tJn1~nlV1tJc;)i C;)~'JtJ'fl1V11~ ~'lltJ tJl-JU 
• d 

0-

l"lJ,rtJ 1 tl'JtJ(;l'J'l ~C'flVll-J~'JtJ~:::LYm hj~c;),rtJ 2 -n'EltJUi::: L'lJtJ~tJ 
'lJ 

• H-n'fltJ'fl1V11~ Vl1'fl -n'fltJ"lJtJl-J 1tJn1~(;l'J'l~'JtJ,j~:::n'flU~91tJ'JtJllJl-Jln ~'lltJ ~1(;l1~ ~n~'fl 

• Hl~U~~"r1c;)1tJn1~t)c;)"lJtJlc;) ~'lltJ rl'Jll-Jn~I'l rl'JIl-JtJ1'J Vl1'fl~~tJ~IPltJ~n~I'l 
" 

• tllvlltJllJi'l nu n'l"llilC;)"lJ'fl'l'fl1V11 ~V1 ;:U,j~:;i'lltJ 1 "'YltJ1tJ1 l-J'flflUI tJntJ~::: ~ ~tJ c;) 

~'JtJ,j~:;n'flU"lJ'fl'l'fl1V11~1"'l-Jln~~c;) Lvll~'"l:::l-Jlnl~ . 
• n1~utJl1nntJ~:;~~tJ c;) l~'Elth'l ~tl'JtJ ~'JtJrl'Jll-Ji'Jl-J;j'fl"lJ'fl'lvlltJ '"l:;,yh 1 '" ~n~Il-JI~Cl 

1 ~rl n :;,.r-ir'fll-J~ l~n ~ ~~tJ'l rl'Jll-J LtltJ'"l1-'ll-J1 n~ ~ c;) " . 
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;il-'U'UJ'l4 n~ 'U1t1 XXXXXXX XXXXXXXX • 
.... -I 
'J'U'VI 22 l-Jnnm.J 2552 

" L'lI1 

2 LL~'U 

" 1 'lI'tlt.!'l!1 

" -n1'J~'JtI -n1'J~'JtI 
.. ... 

Ltlt.! 1 Y1~~ 

LLn'l~(;1~1~'1'1-1l-Jl1J 
o ... 

j;J1'C1'1 " to> 2 'lI'tlt.! j;J:; 
" 

.Ji 
L t.!'tl'l-ll-J " t .. 2 'lI'tlt.! j;J:; 

" 
... :: 

2 -D'tlt.!'lI1 'iI'tl'J'JJ1'J 

e4(;1e4m''Jl-Ji3j;Jj " 2 ~'JL~n n'l • 
Lii (;1 vh'l 3 (;1'tlm~n 
, 

tl'Jit.!Lm 15 Yl"n 

-n1'J t~ (;1rel'tlt.! 2 Yl"n 
, 

o ..,.., ... 

t.!1l-Jt.!C1'JL'I-I'CI'tl'l " to> 1 'lI'tlt.! j;J:; 

t.!l-J t.!l-JL'Jj;J1i3'C1f1240 idid 1 nrl'tl'l 
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;'il-'U'l)J'lI n~ • 
-l'U.;\ 

'l'l!lm'l'il'l\ll'l'l;lfiltUrutl'l~'V1'l'U'l 'U 1 -l'U • 
if'il ;1 'il'il'l \11'1 '1 fl 'J 'U tl 'l~ n'ilU tW)J'l tU .;\Vl'l'U 



113 

n1F1eJ'LJ'Jn "i LL1J1Jt1~::Lij'LJ'fl1n1~hjw.Jt1~::«.JFI"i1nn1~7.';~n (Naranjo's Algorithm) 

~!l-~~~ .. .... ... .. ...... ...... .. ........................................ HN .. .. .. .... ... ... ... !l1~ ............ .... .... . .. tJ 
, , , 

.. .. % '" ".1 "" 
"If!ltJl'V1~'l·C'itJ .. ..... .. .. .... .. .... .. .... . .... .. .... ................ 'l'W'V1uJ':::~~J't..l .... .. . ........ ... ............. ... ........ .... .. 

1JJ':::~nlJ'~~*tJl ... ............. ..... ......... .... ......... ... ..... .... ... .. ... .. .. .. .. .... .. .. ..... ... .... .. . ... .. ... ..... ........ . 
, , , 

.... cI Q 'I '" .... Q 'I '" 
'l'W'V1~nJ ~"lftJl .. ... ..... . .... ... . ..... ... .. .. ... . .. ............ .... 'l'W'V1V1~(;) ~"lftJl .... .. . ... . .. .. ..... ..... ... ......... ... ..... . . 

4. 'fl1n11 hj~'lt.h::~'l "'~'l mhlLn (;1~U~ n 

L~t:l1Mum~~'l~£JL-irI1tJ1'v1~ 

1 O. 'fl1n111~~'lt.h::~'l"'..rU;:J'vI~n~IUYl1~fun11UUtTU 

~'l£J7)~n11flUL'vI~I::~~ 

+1 

+2 

+1 

+2 

-1 

-1 

+1 

+1 

+1 

+1 

~flmnJ1::d1u 0 1-rlmJut:lu (Defi nite) > 9 f'1::LLUU 0 oJI9::1-rl (Probable) 5-8 f'1::UUU 

o dju1tJ1~ (Possible) 1-4 f'1::LLUU 0 1~oJI9::1-rl (Doubtful) < Of'1::LLUU 

o 

-1 

o 

-1 

+2 

+1 

o 

o 

o 

o 

.. .. .. ...... .. ..... ........ ..... .... .. ... ....... L1l~'llm~tJ1::LijU .......... ....... ...... ........... .............. .... .. ... ........... .. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
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111F1eJ7.nn 'l! {;/1~1.J randomization 

. .... .... 'hu '1 utJ tf1~,rn 
~1"'\J 'i~~ L~PI tn· 'in!! 

~'ilm~'iI'" 
... • LL~~ (nn.) 

1 A-02 'I!"lEJ 8 54.21 18.72 46.50 

2 A-03 'I!"lEJ A 52.35 8.25 58.50 

3 A-04 'vIc\l~ 8 39.24 4.25 45.50 

4 A-05 'I!"lEJ A 53.12 16.84 62.50 

5 A-06 'vIc\l~ A 50 .61 17.08 59.00 

6 A-08 'I!"ltJ A 43.26 15.08 62.50 

7 A-10 'I!"lEJ 8 58.08 5.08 37.00 

8 A-11 'I!"lEJ 8 52.81 7.05 98.00 

9 A-12 'll"lEJ 8 67.41 1 0.17 51 .00 

10 8-13 'I!"ltJ A 58.19 2.78 70.50 

11 8-14 'vIc\l~ A 24.97 1.92 46.00 

12 8-18 'vIc\l~ 8 32.60 5.08 47 .50 

13 8-20 'vIc\l~ 8 45.53 11.46 39.00 

14 8-21 'vIc\l~ 8 53.30 8.25 63.50 

15 8-25 'I!"ltJ A 48.24 9.08 81 .00 

16 8-27 'vIc\l~ A 48.02 5.08 42 .50 

17 8-28 'll"ltJ A 73.25 8.06 53.00 

18 8-33 'I!"ltJ 8 49.50 6.64 94.50 

19 C-38 'vIc\l~ A 57.59 11 .84 45.50 

20 C-40 'I!"ltJ 8 37.24 11 .92 66.50 

21 C-43 'll"lEJ A 38.63 12.33 55.00 

22 C-44 'I!"ltJ 8 23.85 7.01 51.00 

23 C-45 'I!"lEJ 8 43.34 10.63 68.00 

24 C-49 'll"lEJ A 46.95 8.17 65.50 

25 C-51 'll"lEJ 8 34.86 11 .93 52.00 

26 C-53 'I!"lEJ A 52 .00 10.38 88.50 

27 C-59 'll"lEJ 8 45.52 11 .58 52.00 

28 C-60 'I!"lEJ A 44.24 7.65 57.00 
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'i::,rtJ~'il\'f~'ili\'f"l u=ai~ (ijaini~ IJi'ilL~:ailJl') 

No "'" 'i::!J~fllJln''il.:j 'i::!l~'V1lJla'il.:j 

Baseline ltJ"'1~VI 0 ltJ"'1~Vl4 ltJ"'1~Vl8 ltJ1Jl1~Vl12 ltJ"'1~Vl14 

1 6.60 6.10 6.30 4.60 5.30 6.30 

2 5.50 7.90 5.80 6.10 6.00 4.30 

3 6.40 6.70 4.30 4.30 4.30 4.30 

4 10.00 8.10 6.60 5.00 5.30 5.20 

5 5.50 5.90 5.90 6.00 5.00 4.70 

6 7.20 6.60 8.10 7.60 5.00 5.90 

7 8.20 7.30 6.70 3.30 4.30 4.90 

8 7.70 9.60 7.50 6.00 8.30 8.10 

9 6.90 6.30 5.40 5.10 5.10 5.10 

10 7.72 7.02 5.50 7.44 6.31 8.61 

11 6.41 6.94 5.33 5.44 5.79 6.37 

12 5.90 6.88 5.51 5.72 6.30 5.70 

13 6.80 8.35 6.99 5.98 5.20 4.39 

14 6.46 6.25 7.41 5.53 7.44 7.32 

15 7.72 8.52 7.23 7.35 6.37 7.47 

16 6.65 7.34 5.73 7.25 6.23 9.06 

17 6.99 5.97 3.81 6.12 4.30 6.22 

18 7.04 6.83 7.34 5.98 5.98 5.98 

19 8.40 7.52 5.17 4.39 9.44 2.78 

20 5.72 5.71 4.63 4.63 4.95 2.66 

21 7.16 5.74 6.29 6.29 6.29 6.29 

22 7.80 7.49 6.17 6.37 4.94 7.14 

23 7.50 8.70 8.34 6.10 7.08 6.73 

24 6.52 5.93 6.80 8.16 8.71 6.57 

25 5.55 6.84 3.95 4.67 4.55 4.83 

26 7.14 7.07 6.69 5.46 6.26 8.36 

27 6.58 6.73 5.82 6.96 5.40 4.73 

28 5.86 6.75 5.40 4.52 5.39 5.84 
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-;::;'UUfl~ L:a!l~1.1J:ar~ (ij~inr~ IJI'!lL(;'I=Bi (11 'i) 
No 

ltJl'I1~YI 0 ltJ"'1~Yl4 ltJ"'1~Yl8 ltJ"'1~Yl12 

1 11.62 11 .32 12.10 11 .62 

2 10.22 11 .12 10.24 10.72 

3 1 0.18 9.72 9.72 9.72 

4 10.36 11 .32 12.06 10.68 

5 10.98 10.80 11.68 11.32 

6 11 .24 11 .66 11 .90 12.24 

7 8.06 10.00 14.46 9.94 

8 9.88 1 0.1 0 9.86 9.52 

9 10.72 10.76 11 .34 11.34 

10 9.59 9.89 10.30 9.46 

11 10.51 10.54 9.57 9.85 

12 9.74 10.48 10.04 9.90 

13 7.30 7.89 8.40 6.46 

14 9.1 9 9.09 9.25 8.65 

15 10.03 10.89 11 .05 9.41 

16 10.07 9.96 10.07 10.32 

17 10.71 11 .30 11 .10 3.66 

18 10.90 11 .24 11.64 11 .64 

19 10.66 10.54 8.48 11.14 

20 10.10 10.02 10.26 10.83 

21 9.57 9.72 9.72 9.72 

22 9.75 9.85 9.74 11.05 

23 10.00 9.86 10.70 10.29 

24 7.77 7.59 6.38 7.10 

25 8.56 8.52 8.93 9.03 

26 10.23 9.73 8.75 10.32 

27 9.40 10.23 10.49 10.15 

28 10.93 10.07 8.86 9.21 
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'1::;\JLL'iJ'atl~U"l U:a.r~ (~'ain.r~ 1JI'iJ L",,:ai~~) 
No .. 

itJ"'1~;I 0 itJ~1~ii 4 itJ"'1~ii 8 itJ~1~;l12 

1 3.10 3.10 3.00 3 .10 

2 3.10 3.10 3.20 3.10 

3 3.40 3.60 3.60 3.60 

4 3.80 3.60 3.80 3.90 

5 3.40 3.50 3.40 3.60 

6 3.20 3.30 3.50 3.20 

7 3.30 3.00 3.30 3.20 

8 3.90 3.50 3.80 3.60 

9 3.10 2.80 3.20 3.20 

10 4.80 4.79 5.00 5.06 

11 4.49 4.55 4.35 4.57 

12 4.15 4.42 4.02 4.16 

13 4.36 4.22 4.31 4.19 

14 4.27 4.11 4.09 4 .13 

15 4.13 4.35 4.35 4.22 

16 3.97 3.89 3.70 4.32 

17 4.17 4.21 4.22 4.37 

18 4.58 4.46 4.60 4.60 

19 4.89 4.55 3.38 4.38 

20 3.94 3.71 3.99 4.12 

21 4.43 4.64 4.64 4.64 

22 4.48 4.52 4.39 4.34 

23 4.90 5.00 4.70 4.75 

24 4.27 4.18 4.13 4.29 

25 5.21 4.73 5.00 4.96 

26 4.79 4.33 3.94 4.45 

27 4.28 4.71 4.61 4.21 

28 4.17 4.41 3.71 4.46 
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~'Rflnmfl'jH;!J'.II,I.'R::~'iI'lI~'ili'll (ij'Rania.llJi'ilL,,:aalJ1i)2 
No " 

1,j1J11~fl a 1,j1J11~fl4 1,j"1~fl 8 1,jt'l1~fl12 

1 70.88 71.32 55.66 61 .59 

2 80.74 64.50 62.46 64.32 

3 68.21 41 .80 41 .80 41 .80 

4 83.92 74.71 60.30 56.60 

5 64 .78 63.72 70 .08 56.60 

6 74 .18 94.45 90.44 61 .20 

7 58.84 67 .00 47.72 42.74 

8 94.85 75 .75 59.16 79.02 

9 63.00 52.92 54.57 54.57 

10 67.32 54.40 76.63 59.69 

11 72.94 56.18 52.06 57.03 

12 67.01 57.74 57.43 62.37 

13 60 .96 55.15 50.23 33.59 

14 57.44 67.36 51.15 64.36 

15 85.46 78.73 81.22 59.94 

16 73.94 57.06 73.01 64.29 

17 63.94 43.05 67.93 15.74 

18 74.45 82.50 69 .61 69.61 

19 80.16 54.49 37.21 105.16 

20 57.66 46.40 47.49 53.61 

21 54.93 61 .14 61 .14 61 .14 

22 73.03 60.77 62 .04 54.59 

23 87 .00 82.23 65.27 72 .85 

24 46.08 51 .61 52 .06 61 .84 

25 58.55 33.65 41.70 41 .09 

26 72 .33 65.09 47.76 64.60 

27 63.26 59.54 73.01 54.81 

28 73.78 54.38 40.06 49.64 



127 

"'1'i1'Y1'i"a!J~IJ"ai'hJ'U (~~flni'3J~"aijflii~'i) 
No 

ltl~1,x;j 0 ltl ~1,x;j 12 

1 225.00 350.20 

2 215.10 497.60 

3 300.30 300.30 

4 485.30 450.60 

5 531 .50 531 .30 

6 428.50 261.70 

7 428.50 386.40 

8 457.80 460.60 

9 357.80 357.80 

10 152.20 148.40 

11 615.70 516.00 

12 662.60 514.90 

13 433.60 388.40 

14 556.90 818.70 

15 487.50 461.40 

16 500 .20 698.00 

17 56.87 119.40 

18 795.40 795.40 

19 220.30 177.10 

20 536.1 0 519.10 

21 173.40 173.40 

22 459.50 290.90 

23 680.40 383.20 

24 160.80 141 .00 

25 306.10 194.40 

26 193.00 177.80 

27 772.00 988.80 

28 10.67 35.47 



128 

n:~1Jf'I'ilLlI\UIJl'il'i'illl'i·U.1 (ijllinr~IJi'ilL",=ai",'i) 
No 

itJlJl1~VI 0 itJ"1~VI 4 itJ"1~VI 8 itJ"1~Yl12 

1 162 157 180 167 

2 126 132 159 158 

3 173 160 160 160 

4 205 205 183 178 

5 121 142 146 133 

6 177 145 139 146 

7 154 127 115 138 

8 161 175 152 166 

9 206 198.5 189 189 

10 205 322 350 192 

11 155 178 139 184 

12 175 122 124 130 

13 151 165 169 181 

14 175 167 171 190 

15 182 192 174 175 

16 165 140 143 156 

17 152 124 152 161 

18 286 182 213 213 

19 194 212 207 206 

20 145 149 156 156 

21 182 223 223 223 

22 206 173 205 154 

23 165 171 170 180 

24 125 140 170 182 

25 143 120 153 138 

26 179 122 164 188 

27 165 198 199 165 

28 190 166 171 172 
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~~1.JLL'iI~;jU'il~-fl'ilL~~LI1I'iI'i'il~ (il~ini''''~'ilLI1I:ail1l'i) 
No 

itJl1I1"'YI 0 itJ11I1,..Yl4 itJ11I1,..Yl8 itJ11I1,..Yl12 

1 99.0 90.3 82 .5 69.2 

2 76.0 66.3 102.4 94 .1 

3 94.0 101 .3 101 .3 101 .3 

4 157.0 138.8 126.9 129.0 

5 96.0 92 .0 102.0 86.0 

6 100.0 98.3 85.6 94.7 

7 103.0 82.4 69.0 82 .2 

8 88.0 84 .8 62.3 107.0 

9 113.9 96.4 106.0 106.0 

10 72.3 186.0 221 .0 134.0 

11 107.8 130.0 98.0 129.0 

12 111 .8 98.0 71.0 75.0 

13 92.5 97.0 101 .0 128.0 

14 109.0 90.0 124.0 165.0 

15 118.3 110.0 124.0 136.0 

16 82.6 75.0 90 .0 96.0 

17 63.1 60 .0 91 .0 107.0 

18 205.4 159.0 162.0 162.0 

19 119.0 150.0 134.0 155.0 

20 100.0 106.0 101 .0 113.0 

21 143.0 174.0 174.0 174.0 

22 162.0 101.0 120.0 103.0 

23 110.0 85.0 49 .0 81.0 

24 76.0 96.0 114.0 136.0 

25 91 .0 63.0 86.0 106.0 

26 117.0 83.0 106.0 146.0 

27 115.0 116.0 134.0 102.0 

28 130.0 94.0 94.0 103.0 
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~i'l..l'1.~'1n;L'II'iI'1.'1~ (ih~in~~"'iILfI:ai~'1) 
No 

itl~1~fi 0 itl~1~fi 4 itl~1~fi 8 itl~1~fi 12 

1 68 48 50 76 

2 61 66 93 80 

3 94 81 81 81 

4 117 128 116 85 

5 173 234 235 198 

6 255 154 129 166 

7 125 91 66 105 

8 254 179 279 147 

9 39 56.3 66 66 

10 404 1172 858 282 

11 48 110 162 59 

12 124 59 45 36 

13 34 59 66 72 

14 80 41 67 84 

15 68 84 87 91 

16 35 30 62 40 

17 123 143 108 96 

18 178 98 253 253 

19 43 58 57 59 

20 38 50 38 30 

21 106 113 113 113 

22 69 62 68 80 

23 86 52 66 50 

24 66 111 108 83 

25 73 52 88 30 

26 45 47 30 57 

27 54 48 50 52 

28 210 108 79 69 
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'i::~1.J L'il"il;; LL'ilil-fil'il LiI~ L"''il~'ilil (ililinr",~'il L",:ai",~) 
No 

Itl"'1~Y1 0 Itl"'1~Y14 Itl"'1~Y18 Itl"'1~Y112 

1 49.0 64.0 79.7 72.0 

2 45.0 33.4 36.5 35.4 

3 41 .0 45.0 45.0 45.0 

4 25.0 22 .5 22 .7 22.5 

5 32.0 39.0 38.0 37.0 

6 26.0 17.3 18.8 18.0 

7 26.0 25.9 28.3 24.5 

8 22.0 31 .5 31 .6 30.0 

9 68.9 77.5 83.0 83.0 

10 36.8 36.0 51.0 47.0 

11 32.5 41 .0 26.0 42.0 

12 30.4 30.0 56.0 61.0 

13 40.8 66.0 66.0 61.0 

14 35.5 35.0 46.0 47.0 

15 32.5 35.0 41.0 43.0 

16 58.6 55.0 54.0 61.0 

17 45.7 45.0 52.0 58 .0 

18 30.6 35.0 35.0 35.0 

19 86.0 73.0 79.0 59.0 

20 49.0 49.0 62 .0 55.0 

21 48.0 51 .0 51 .0 51 .0 

22 55.0 70.0 84.0 54.0 

23 38.0 90.0 103.0 113.0 

24 52.0 47.0 57.0 52.0 

25 57.0 65.0 79.0 46.0 

26 68.0 47.0 61 .0 44.0 

27 60.0 86.0 83.0 59.0 

28 49.0 75.0 76.0 75.0 
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'l::~mf1911~·hH;'8" (il~in~a.I~'8 ~91:ai"i) 
No 

ItJ"1~Y1 0 ItJ"1~Vl4 ItJ911~fl8 ItJ"1~fl12 

1 95 88 98 94 

2 87 92 87 94 

3 80 91 91 91 

4 92 95 93 80 

5 75 69 72 94 

6 93 103 102 102 

7 85 85 97 92 

8 107 111 124 104 

9 93 90 95 95 

10 191 192 185 140 

11 77 78 77 76 

12 83 89 86 80 

13 100 95 108 105 

14 140 181 216 162 

15 91 95 78 84 

16 91 192 111 108 

17 108 105 95 96 

18 85 87 107 107 

19 92 80 86 99 

20 86 93 99 97 

21 95 77 77 77 

22 82 85 85 86 

23 90 81 91 81 

24 96 96 97 96 

25 84 93 98 83 

26 92 87 91 103 

27 87 86 85 97 

28 87 85 77 81 
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'l::;\J!J~n"l 'UL;'ilfi (ililfini~IJi'ilLUI:afilJl'i) 
No .. 

ltJUl1~f1 0 ltJIJl1~f14 ltJUl1~f1 8 ltJ"'1~f112 

1 8.4 8.6 8.0 7.5 

2 8 8.3 7.4 8.3 

3 6.7 7.6 7.6 7.6 

4 14.2 8.5 8.0 7.9 

5 8.8 9.1 9.5 8.7 

6 6.3 7.9 6.7 8.1 

7 7.7 8.7 6.3 5.9 

8 7.4 7.8 7.7 7.4 

9 7.5 7.7 6.3 6.3 

10 8.6 7.5 8.0 8.3 

11 7.7 6.0 6.8 5.8 

12 6.4 5.0 8.9 7.4 

13 8.6 8.9 8.8 10.2 

14 5.3 5.4 4.8 5.5 

15 7.9 6.4 6.7 6.2 

16 6.6 8.4 10.3 6.3 

17 7.7 7.4 7.6 3.7 

18 5.9 6.6 5.4 5.4 

19 4.5 5.5 3.5 6.1 

20 7.7 7.1 8.0 7.4 

21 6.5 6.2 6.2 6.2 

22 5.8 9.2 6.5 5.5 

23 9.7 8.1 9.4 7.5 

24 6.3 6.6 6.6 7.1 

25 7.8 6.4 7.2 8.1 

26 5.9 6.9 5.2 5.8 

27 7.6 6.1 8.8 8.8 

28 8.0 6.9 5.0 6.1 
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'i::~'U AST"l 'U~;'!l'" (!Jil"'~'!li",'i) 
No " 

itl """,;1 0 itl""",Y! 4 itl""",Y! 8 itl """,Y! 12 

1 28 24 23 43 

2 11 11 11 11 

3 21 21 21 21 

4 16 22 19 17 

5 13 22 20 22 

6 35 37 30 28 

7 15 28 18 18 

8 20 26 20 22 

9 34 39 30 30 

10 11 14 13 15 

11 14 15 12 12 

12 12 14 11 15 

13 12 13 12 12 

14 13 12 12 12 

15 16 16 15 19 

16 23 22 36 22 

17 19 19 16 20 

18 10 10 20 20 

19 21 22 26 20 

20 22 12 22 18 

21 18 12 12 12 

22 15 28 25 26 

23 20 30 37 29 

24 22 15 17 14 

25 38 19 30 38 

26 20 22 19 22 

27 11 12 13 11 

28 18 10 10 10 
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i::r;l1.J ALTL'lU;'El11l (!J'ill1llJi'El;IJl~) 
No .. 

ltJlJl1~Yl 0 ltJ1Jl1~Yl4 ltJ11I1~Yl8 ltJ11I1~Yl12 

1 17 13 17 25 

2 9 10 10 9 

3 10 11 11 11 

4 20 17 17 16 

5 16 22 17 18 

6 26 22 22 43 

7 14 20 13 14 

8 19 18 18 22 

9 22 29 19 19 

10 10 12 7 12 

11 11 12 8 10 

12 10 10 10 11 

13 10 11 7 11 

14 10 11 8 9 

15 19 15 15 17 

16 32 30 39 18 

17 17 12 17 17 

18 10 10 17 17 

19 14 13 15 17 

20 12 10 16 20 

21 12 10 10 10 

22 12 15 16 18 

23 15 21 28 23 

24 12 12 15 11 

25 34 12 26 43 

26 15 13 10 14 

27 10 10 13 10 

28 12 10 10 15 
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~i'U ALP "l'U~;'il~ (!Iil~~'il~~'i) 
No .. 

lU~1~YI 0 lU~1~Yl4 lU~1~fl8 lU"'1~Yl12 

1 91 70 59 115 

2 41 46 48 41 

3 46 52 52 52 

4 61 64 71 51 

5 64 73 78 78 

6 76 63 77 53 

7 58 90 55 55 

8 51 40 41 41 

9 98 99 72 72 

10 73 68 63 42 

11 129 135 98 95 

12 125 112 98 124 

13 53 64 55 48 

14 74 74 79 68 

15 82 96 82 54 

16 147 150 184 107 

17 74 73 64 105 

18 77 78 65 65 

19 54 56 39 48 

20 77 74 78 102 

21 54 58 58 58 

22 36 41 35 33 

23 72 74 48 63 

24 28 34 29 35 

25 68 71 81 87 

26 55 80 64 73 

27 66 66 69 58 

28 50 49 44 59 
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r.:~tJ CPK l.u~~'el'" (!.Iij",~'el~"''i) 
No " 

iiJ"'1~Vl 0 iiJ"'1~Vl4 iiJ"'1~Vl8 iiJ"'1~Vl12 

1 63 107 111 112 

2 115 147 117 79 

3 43 36 36 36 

4 310 529 236 246 

5 66 100 66 84 

6 255 361 293 413 

7 50 42 45 63 

8 200 227 184 151 

9 15 175 168 168 

10 70 83 68 231 

11 63 71 66 81 

12 51 61 68 110 

13 37 30 33 81 

14 64 46 46 49 

15 259 152 200 47 

16 146 123 148 249 

17 48 62 47 65 

18 288 154 254 254 

19 191 138 172 187 

20 186 169 161 203 

21 126 103 103 103 

22 130 202 205 193 

23 332 424 745 447 

24 139 226 185 220 

25 195 164 1175 194 

26 127 104 93 88 

27 76 100 208 118 

28 154 59 84 147 
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Vii.:J.:J1'UIJi'aU1\nrn~1';'a-r'U (Ot~~~A~'ailJi'ant~n1~1Ji'a-r'U) 

No ~!J::Al'ln'i'a.:J ~!J::'VlI'l~'a.:J 

Baseline -ltJI'l1~Vl 0 -ltJI'l1~V: 4 -ltJI'l1~V: 8 -ltJ 1'l1~V: 12 

1 38.04 48.12 30.28 17.25 35.47 

2 29.42 20.89 17.16 10.09 13.94 

3 29.93 26.85 32.47 32.47 32.47 

4 35.48 37.77 33.88 27.22 35.12 

5 14.63 16.07 18.12 20.35 14.38 

6 25.89 26.4 25.04 20.21 31 .54 

7 37.47 42.59 21.21 32.36 17.68 

8 17.81 17.35 15.07 12.41 17.36 

9 31.71 30.76 31.03 32.43 32.43 

10 17.7 25.42 17.54 16.83 17.26 

11 23.03 28.7 32 .14 29.46 24.49 

12 46.17 35.1 30 .85 45.08 29.37 

13 30.31 28.88 22.18 32.46 34.98 

14 19.25 18.57 22.1 16.88 19.6 

15 12.37 16.34 15.43 17.71 13.98 

16 44.03 31 .05 33.47 29.44 24.45 

17 27.02 30.33 31 .15 29.71 26.61 

18 15.15 13.91 22.04 13.68 13.68 

19 40.37 40.25 45.86 38.92 28.92 

20 15.69 17.85 16.44 16.66 16.99 

21 30 .84 31.25 44.21 44.21 44.21 

22 39.54 33.78 40 .01 22.14 16.93 

23 29.46 23.35 20.97 16.63 19.09 

24 23.24 15.81 20 .26 20.43 22.74 

25 27.71 31 .07 22.79 21.23 23.33 

26 23.03 19.26 12.99 16.05 20.42 

27 29.56 27.23 24.17 19.57 23.13 

28 19.87 14.66 17.85 14.42 14.96 
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i''iJ!J fl~"IJ 'iJ~Vii~'1I1 tJ t;j1 n fl1it tJ 'til Lj;! ~j;lIJi'iJ Vi i~~1 tJ ~'l ~ 1Ji'iJ-ltJ 

No 
.., 

~!J~flj;!n~'iJ~ ~!J~'VIj;!fl'el~ 

Baseline ItJj;l1~Vl 0 ItJj;l1~Y! 4 ItJj;!1~Y! 8 ItJj;!1~Y! 12 

1 55.97 51 .92 54.94 63.6 59.4 

2 40.31 46.68 47 .61 63 .82 54.27 

3 54.99 60 .98 50.44 50.44 50.44 

4 59.53 58.31 52.1 60 .03 69.66 

5 48.65 62.06 52 .68 36.86 53.78 

6 57.45 51 .55 41 .89 57.74 57.92 

7 46.61 41 .32 54.76 50.59 57.62 

8 56.94 51 .94 53.65 56.67 55 .29 

9 47.72 54.19 53.14 54.59 54.59 

10 59.19 42 .6 44 .02 47 .15 57.63 

11 43.37 42.46 49.49 32.74 44.93 

12 52.03 48.06 46.74 48.43 48.87 

13 44.7 46.86 45.46 66.1 51 .67 

14 48.63 47.13 47 .94 49.22 41 .9 

15 44.04 55.86 34.59 52 .18 48 .15 

16 50 .13 46.15 49.57 41 .91 46.18 

17 49.85 39.26 38.63 50 .14 50.04 

18 47.89 49.66 45.48 58.05 58.05 

19 44.42 44.59 37.16 34.73 39.09 

20 49.26 51 .83 34.6 45.36 44.16 

21 48.21 51.58 51.08 51.08 51 .08 

22 42 .01 58.89 42 .55 61 .09 48.27 

23 42 ,53 45.48 39,52 42,77 37,14 

24 49,59 51.79 37,54 46.65 34.16 

25 52 .92 50.83 54 50 ,89 56.74 

26 37 .09 44.02 57 .05 52.42 55,91 

27 51.32 46.86 43.99 44 .36 42.28 

28 33.82 52 .65 30,87 42.74 51 ,09 
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f'el!J~:::"Il'el~Vi-cr~.nU"'1n1."Il«utJi'elVi-cr~.nUi1~ 

No i:::!J:::A"'m'el~ i:::!J:::'Yl"'~'el~ 

Baseline lU"'1~Y! 0 lUIJl1~Y! 4 lU"'1~Y! 8 lU"'1~;i 12 

1 27 34.05 30 .16 20.87 23.96 

2 35.7 26.21 32 .64 19.16 31.19 

3 25.83 17.36 31 .1 31.1 31 .1 

4 29.05 29.37 32.72 25.97 21 .19 

5 35.6 24.41 26.98 45.36 29.67 

6 23.6 27.05 31.02 22.87 23.53 

7 35.03 40.29 27.68 33.1 24.32 

8 28.3 26.1 22.81 24.9 23.65 

9 37 .16 30.32 31 .91 31 .89 31 .89 

10 24 .66 39.25 40 .94 31 .21 28 .98 

11 37.4 42.45 36.93 49.22 41 .57 

12 36.54 36.71 32 .85 39 37.23 

13 34 .3 34 .21 36.84 21.02 35.15 

14 30.51 32 .67 37 .81 35.88 42 .92 

15 39 .82 30 .63 45.59 35.46 30 .39 

16 30.47 37.71 32.84 37.45 35.89 

17 39.66 44.84 35.91 34.4 37 .29 

18 39 .66 35.2 40.83 25.85 25.85 

19 35.27 35.27 32.64 39 .75 31 .79 

20 34.56 29.12 46.76 36.63 37.27 

21 33.32 28.38 29.45 29.45 29.45 

22 45.43 32.49 44 .95 32.67 31 .03 

23 41 .73 40.14 43.6 40.74 50.12 

24 34.25 30.46 43.49 32.33 46.47 

25 30 .61 32 .06 26.74 31 .95 24.9 

26 38.76 32.99 31 .36 29.26 31 .35 

27 31 .74 33.8 40 .99 38 .76 42 .64 

28 52.95 27.62 47.41 38.16 34.88 
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~~'~LU~~U~~u'~un;1~~1u(n~~~~nL~n~~~~1U) 

No 
..... 

'i::!J::PlIJln~~.:J 'i::!J::'VllJl~~.:J 

Baseline -iuIJl,~fl 0 -iuIJl,,"fl 4 -iuIJl,,"fl 8 -iu IJl,,"fl 12 

1 1.65 1.82 1.17 0.69 1.54 

2 1.77 1.38 0.82 0.43 0.51 

3 1.45 1.39 1.5 1.5 1.5 

4 1.1 1.17 1.29 0.95 0.86 

5 0.57 0.54 0.92 0.91 0.59 

6 1.22 1.41 1.7 0.96 1.45 

7 1.71 1.92 0.92 1.32 0.8 

8 0.64 0.93 0.86 0.56 0.88 

9 1.19 1.18 1.15 1.09 1.09 

10 0.71 1.19 0.66 0.89 0.58 

11 1.12 1.07 1.08 1.27 0.84 

12 1.37 1.32 1.5 1.43 1.03 

13 1.59 1.35 1 1.05 1.18 

14 1.01 0.94 0.79 0.62 0.74 

15 0.53 0.55 0.77 0.55 0.75 

16 1.86 1.27 1.49 1.49 1.12 

17 0.84 1.22 1.99 1.15 0.88 

18 0.47 0.53 0.76 0.56 0.56 

19 2.09 2.08 3.48 2.54 2.09 

20 0.62 0.84 0.82 0.76 0.81 

21 1.42 1.52 2.07 2.07 2.07 

22 1.32 0.76 1.33 0.6 0.85 

23 1.17 0.85 0.88 0.7 0.61 

24 0.93 0.71 0.97 1.07 1.1 

25 1.14 1.34 1.09 0.91 1.07 

26 1.41 1.12 0.4 0.75 0.68 

27 1.24 1.31 1.02 0.81 0.88 

28 0.69 0.73 0.97 0.69 0.53 
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tR)J1tl.1vJ'iI'lIvJ'ilf'll r;;'il1'U (ih~~ nf)J r;;'il1'U) I 
No 

..... 
'a'::!J:: 1'1 (;In'i'il.:i 'a'::!J::'V1 (;l~'iI.:i 

Baseline itl(;l1~fl 0 itl(;l1~fl4 itl(;l1~fl8 itl(;l1~Vl12 

1 708.21 973.94 547.63 316.14 535.81 

2 1167.43 648.0 463.33 208.73 325.36 

3 739.2 602.41 489.5 489.5 489.5 

4 842 .93 749.51 763.01 785.82 734.0 

5 375.37 355.41 504.55 420 .9 339.34 

6 746.14 659.69 744.7 677.11 763 .26 

7 625.39 703.87 390.18 507.71 373.61 

8 554.87 1039.85 643.98 616.49 751.18 

9 780 .64 557.44 426.02 1020.44 1020.44 

10 659.64 1059.06 577.35 893.59 541.54 

11 631 .81 546.62 670.23 483.27 486 .36 

12 802.67 643.92 905.99 585.48 440 .29 

13 635.35 515.48 303.85 315.1 581 .94 

14 453 .72 618 .18 513.38 514.56 661 .39 

15 470 .99 596.48 456.8 501 .88 591 .88 

16 907.14 594.75 673.94 680.46 638.79 

17 522.32 741.13 863.13 743.99 455.89 

18 522.32 396.29 623.03 329.02 329.02 

19 861 .0 868.71 696.54 933.72 739.84 

20 402.26 517.84 605.64 508.58 544.02 

21 629.34 869.99 1049.45 1049.45 1049.45 

22 645.51 472.52 647.53 398.85 366.7 

23 745.3 493.44 540.46 493.82 375.63 

24 569.7 427 .37 566.61 623.01 908.96 

25 565.96 768 .27 521 .59 465.31 499.99 

26 1391 .69 1079.05 304.71 937.05 664.99 

27 656.69 723.69 574.96 467.97 557.05 

28 475.85 365.73 678.25 391 .11 429.27 
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maJ1CUU1(;l1'Mi'il1U (ni'aJlJi'il1'U) 

No 
.... 

i::!J::fI(;lni'il~ i::!J::V1(;l~'il~ 

Baseline lum~YI 0 IU(;l1~Yl4 IU(;l1~Yl8 IU(;l1~;; 12 

1 16.52 29.74 18.31 16.29 65.73 

2 7.0 5.84 7.21 5.29 6.05 

3 4.34 24.59 0.66 0.66 0.66 

4 61 .17 17.74 14.63 26.99 19.75 

5 3.28 2.04 6.55 8.6 1.99 

6 6.33 15.5 23.48 19.39 32.47 

7 7.92 12.76 3.87 4.23 11 .6 

8 20.68 13.63 13.84 4.4 8.65 

9 1.12 16.95 12.31 2.93 2.93 

10 26.84 13.36 14.48 19.29 1.92 

11 17.9 3.64 8.03 1.39 9.52 

12 40.82 21 .76 28.9 14.83 21 .57 

13 12.45 5.63 15.75 24.2 16.74 

14 6.63 15.34 21 .5 21.56 9.92 

15 3.3 3.92 5.87 9.52 4.51 

16 31.56 8.03 17.12 7.98 3.72 

17 8.14 13.99 11 .31 10.62 11.74 

18 8.14 7.83 12.35 9.63 9.63 

19 15.0 38.34 28.64 32.73 16.81 

20 29.69 24.75 6.58 20.34 17.22 

21 6.64 6.27 8.77 8.77 8.77 

22 25.67 83.55 42.49 66.78 4.89 

23 20.28 19.88 28.02 32 .22 10.25 

24 3.46 18.47 8.39 26.5 17.18 

25 12.1 14.54 10.64 8.38 21 .99 

26 6.38 32.88 58 .05 99.32 86.07 

27 13.48 11.57 8.01 14.47 12.97 

28 4.67 16.55 10.22 7.28 30.05 
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~,rtlerth!l '!l1n1~1aJV;.:nJi::tI~~ fl~U.UU ~~n1~t1i::d~u .. 
A-02 " 7 'l.h"l::1.'Il ~tlU~tJ,)1tJ 

A-02 "'tl-lL~tJ 1 LtiULtJ1rll 

A-03 ~U tl')!j1~nt:: 3 Ltlu1tl1rll 

A-04 " 7 'I.l1"l::1.'Il ~tlU')tJ,)1tJ 
~ 

A-04 ~U tl')!j1~~~:: 3 Ltlu1tl1rll 

A-05 ~U tl')!j1~~~:: 3 Ltlu1tl1rll 

A-06 l'1~u1~ 3 Ltlu1tl1rll 

A-10 " 7 'I.l1"l::1.'Il ~tlU~tJ,)1tJ 

A-11 ~tlU~tJ,)1tJ 7 'I.l1"l::1.'Il 

B-18 " 7 'I.l1"l::1.'Il ~tlU~tJ,)1tJ 

B-18 l'1~u1~ 3 Ltlu1tl1rll 

B-18 " 5 'I.l1"l::1.'Il 'VItl-l~n 
~ 

B-20 " 7 'I.l1"l::1.'Il ~tlU~tJ,)1tJ 

B-20 I'1~UU 3 Ltlu1tl1rll 

B-20 ~u tl')!j1~~1:t:: 3 Ltlu1tl1rll 

B-20 "'tl-lL~tJ 1 Ltlu1tl1rll 

B-21 " 7 'I.l1"l::1.'Il ~tlU~tJ,)1tJ 

B-21 ~U tl')!j1~~~:: 3 Ltlu1tl1rll 

B-25 " 5 'I.l1"l::1.'Il 'VItl-l~n 

B-27 l'1~u1~ 3 Ltlu1tl1rll 

B-27 ~U tl')!j1~~~:: 3 Ltlu1tl1rll 

B-33 " 7 'I.l1"l::1.'Il ~tlU~tJ,)1tJ 

B-33 " 5 'I.l1"l::1.'Il 'VItl-l~n 
~ 

C-40 " 7 'I.l1"l::1.'Il ~tlU~tJ,)1tJ 

C-40 tl,)!j1",tl-l 4 Ltlu1tl1rll 

C-40 ~U tl')!j1~~~:: 3 Ltlu1tl1rll 

C-43 ~U tl')!j1~~~:: 3 Ltlu1tl1rll 

C-44 " 7 'I.l1"l::1.'Il ~tlU,)tJ,)1tJ 
~ 

C-44 " 5 'I.l1"l::1.'Il 'VI'f)-l~n 
~ 

C-45 " 7 'I.l1"l::1.'Il ~tlU~tJ,)1tJ 

C-51 " ~tlU~tJ,)1tJ 7 'I.l1"l::1.'Il 

C-59 " ~tlU~tJ,)1tJ 7 U1"l::1.'Il 
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'W1m'"I!1'W'Wvl p(~~r)~ ~'J'l ~ Ln 111 Ln'Elr)'W~ 13 ~'tl1 rl~ vuaL 2525 ~~'l~r)11l 

nN LYlY1~~1'Wrl~ ~1 L~'"ln1~~m~n LJl~"I! P\1~ (;l~uru~ (;l LntJ~~iltJ~~'W~\J~'El'l ~1"lJ1~"I!1 LJl~"I! m~~ . 
~ ~ 

LL~'WnLJl~"I!m~~~u'JtJ1'W LNY1tJ1U1'tlY1CkJ1LYl 2 I'l'lLL[;J Y1.P\.2548 '"l1mr'WHlfuVJ'Wn1~~m~n'"l1n 

~1"lJ1~"I!1 LJl~"I!n~~~ rl~iln 

~~1~YltJ1~tJ 
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