[ Downloaded from ijem.sbmu.ac.ir on 2025-11-03 ]

alos

=

A0 (S

Ol 2! e 92lio 9 325039,0 D (gelone
it ke (o g3 = (il Olodd g (S pgle oLl
(YYAY 599 5403) Y5O = YY) slrasxino Y (50 ,lowd (od (58,90

S I Jozs sl J 25 55 (1,25(0OH)2D3) J g 5 odS 1
Sk geb Olsley 2

A.a.s.n)S..\‘d_m;‘.si.“QﬂmJ:SJ‘JJ:\:u_ai‘).ﬁ-44‘)).5)34‘GML?.@J\PMMJ:SJ‘O‘)‘ASS:“G&SJL‘;SJ

Sk

wblaeat HLLA giie 1 gheus (Souieus 93 (SeuilSe (AL fagiio aSlE L slan caeusd galia 5 50500 suk SlE8aS S e
e-mail:BonakdaranSh@mums.ac.ir ¢,/ s 43 Kb 53S0l salis 5 350,509 908 SlEEaT 3K 50 @35 oL lan

a-\.;Sa-

plxl 4 B1 ol (58 o3 (alsb s ok 4l L3l ge 51 ol gl 4 Zuaglie 5 S IS Juoes I tasis
4SS ISl Jg 3550 sal 3 (U 55 SIS e e DN 53 1SGT 30 ol pslide slasdls sen
Cslie g S 68 Jaod SN 3 4 56 (s il md 9 D el g AL deyon 35 5 e reb S
AST S 5250059 5 Shes 55 JWE D cpaluy S5 A slaasdlle 3 b 51 A3k s Olyley o smdl &
Cuslio 5 5 J8 Joow Ol 3 (JW D ol g) (SToss g 5 omdS loys 31 gy Sua b andllas ol i yls
Sk gen Sl 7O 55 addllae 1l ) 5 3lge dd (b Wl S by Jhe 3 Shas Olpe pred 5 sl 4
e 03 5 93 4 ol Hsb 4 OBl Hlen TV (zs S 5 2uss bl el Ollen ol 1A plol
Sessl Slem VF 5 Las Oleys win A e 4 Gy 03 p 858w /0) (SThst JppedS b Slen VY LNAS
il (BBU gl S G 1A plas 3 L S Sl s sty el o Olge 4 wia Al b (55l gen
HOMA- 55, & o sl 44 Coaglie ks 5 Se310 4xin A 51 day 5 5 PTH 5 HDATC ¢ jnd (oS claded (236
S amglie 0a b Olys 5l da 5 B3 saBl 5 4wl Olley ples ;3 HOMA SEC L by Jybe 5 Shes 5 IR
o6 s 7dS (p=+/+YOIHOMA-IR «(p=+/+) HDATC Ol5 j3 2alS (g5 oS b ok Oloys 0,8 55 ilawdly
2 S Py o slasre @bl 51 (=170 F) dS Ol 55 Sl 5 (P=1/0¥F) &y pedS 5 5 5 (P=1/0YY)
HDAIC (p=+/++Y) kil 0 g5 45 mhaw 53 (oedly Sl U8 08 55 308 ls sme )bl i 51 ba piie plu
Gt S8 5l e (P=2/0YY) Ly Jghe 5 Ses 55 glaa>de B 2als 5 (p=+/+Y#) HOMA IR 4 (p=+/++¥)
ol Jb D Gl g ey A 4 1 S 58 lsine ol I 51 L iie ple s ek S Al asie

B S ks sen Ololen 53 il 4 Cuslie s 5 2 S G b ) e LA g S e e 5 5

(HOMA-IR) (gus! & Cuoglio (seslos by Joho 5 Slos ¢ coygl D (puobizg ¢ Jg2 5 odS ¥ £ ol rgaals (41851 o
AF[AINA e ooyl = AF/AVY daadlal @8l - AS/F/7 llEe @il

G ooglie ole ol Sia alll o8 4 cans e
S s GALE alS Saa sl Hlaa ololass 59 ol et
(5 Dossliny puals Jols Yo 5 glesans
dadsayl (sl S ol Jold Saesl slagpeS s
o glie wlagl 5o wls e ue o Lad g dagmel gl (sl S
sl sladsla o She Masl sl iy ol gl @

douds

oo 2ol Ho Lohus s S al e LA

© ceglie suse Sl G ol bl Gk g pK
DELT Gl 50 gl 5 G a5 Gl e
Oolan 59 alpedl @ caglie Tnal i pnl sl


http://ijem.sbmu.ac.ir/article-1-542-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-03 ]

IPAY s g oF (soslod a5 (co0 iyl paglolio 9 jayiiesa 22£ galan \fd4

DS o8 dallls (o (05 ) 5050 V) ololen I L8 Y
Shds ohlan alas o a0, JolS 1) pless Hlans ¥
Gal ol el B30 Goa 08 slagiule)] walllas g5 5
88y SSHE 4 S V0 @dl,u 5l am cel g0 o3 a8
HDL-C LDL-C 5055 2l Jysiun ol s
4 oo slie Oline b aladl HDALC 5 PTH (jiusd concal€
Sl gl &5 Siaglie eulas Jsass 3l soliiad b ol guu
(HOMA —IR)

(mu/mL) ¢yl geas) x(mmol/L) by 13

YY/0
3ot b G (slag show 3 Shae (lna

Y+ x (mu/mL) ¢yl gl
KsE-v/o

5 b Ll s e 5SS Toaae AKE0L5T sl uite
5505 53 58 59 5 1SS Tosne 858 59 58 Lo A A 3l say

b dnlie S b e 3055l b
Ladasl

L osad Hloys 898 o L8 W Jeld jlew YV

JolS 1, aalllas wals 558 5o Hlaw V¥ 5 Js S ulS
59 Olobas Ol ARELST 5 Kbl S sos sla S5y s S
Losad oloyu) S oS 5o ccnal sud sujsl V Joua
o @b (nalS Bab (55 a8 Gaa A ) aay (U5l
celi g9 O3 o0 Hlagias olel s 51 Gl ol
Gaa ke ) puy solaine sk 4 KK A SVO 5l aa
ohalS (p=/-¥0) =il (ualS JsSeeS L oless
8333 55 (HDAIC) b5 sS4 (s 58 san (1300 59 (5l gm0
L € ool @ caplie G (p=2/-0) o
GialS (losu 3 aas o sud daulas HOMA-IR b,
G Gely sat (ualS cpl 5 (p=2/-Y0) @bl lbadle S
Oloys 3l G 0 PTH 5 as ascdlS Glhae 5o suis
353 ola e 55 (po e paealS (lhae Hu sadd alasl Gl 53
wand g s el S el b Lo (p=+/+\¥)
o ol Josial ole o lbade LB alS L
0233 Oloae (= YV 5 [0 YF S8 ) ad a5
5 i g HDL-C LDL-C PTH Jol la,siio plew o

L aoslie Lol y b abilie o 4 Saa sl 0131 5o Gul 5SS
Sl o ol Gl Q38 Glhlay Gl He Gl st
Ghls o S Taal o @l gl ga bk
ssase Ol cieglie 5o oale 4 Lol B slad sl
Jaad LA i i 5 1 alsesl SIS Sl 5 sl
Oiwe oml3dl Mass pasle cubs s wla 5 KK
Soglal glsie @ (PTH) (seo5bl Gseose
O wld Saepsl Ohlay 5o sl cadeshlone
Ol oo Laohua e S acl plie sLaMBA] o (slesas
S8 gaS S5a3 melb PTH (losh asly aisls ol oley
0 s e Gu 35BS 5 5l 55K S sa el
Oxelins gl B8 daa 51D (elin g 5550908 Jleel (SO6
A Tl s s sl GG s Slae
Oloe 09 Lads & Gewly e Jd D el weuoe
Kom3 ol 5l cnlpast) i3 Gtul3dl Sel PTH 5w
Osesl 4 cslie ssag 55 5 0elSL b sl
Wl s D Gl 950e8 Suasl ololan o s pe
S Sl Gl sl @ ol slal gl s ale
o Mol e Saaa s ol (JsSlpe slaslS 55k
prendplie 50 Dol allhs 4 s L aallee
L oboss S5 gunn o Gud 5 b alb Lol jua g S
olas ollen K Jaad MBS 5 gage 5o Jlas Dol

S5 B oo 5allis sad (5528 (e (bl

Lagisy 9 9lse

S ol S @ oalS ede bl peadds b Hlay #0

SR (L8 el 5 il 5 Ba e 5l san Sl
O 4 Gly SLS 5 L LD Gaaliny SLS 5 igaa
L ohlas wue ol o) wad Ol s S cad @b o |,
5 wed ailindsps Wil D Gaeliy Bume ghe 9)lse
ol € VL LA Lol GLPTH L ga)lse
YY culg o wiad (ida dalllas 5 ain g J g 55 el udly
(Bl JS2 45 g ol dalllas 2 (0510 5 900 V) Dlas
L Shsa U Sl L) oS wad pundl s 50 4
Oleos €A ki Sde 4 Sy o9 S See an Ol
wdlns o e ol gl b Y oes Sy wad

A58 S 518 plas et J ga 5 palS


http://ijem.sbmu.ac.ir/article-1-542-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-03 ]

YFV 3 Jors It U8 5 U g 5 ol I Saa 5 OISy 4858508 5
(Y Jsas) 355 lasae golel Sl 51 By Jols o Slae (lpae Gxipps
dalllas (shaial ju 09,8 99 58 O jlass (LAKLALe 3T g 8] S g0 SLASTag—) Jgua
P 39038 Ss048 e
15\ OVY £ VA/AA YA \F[X* (Jls) Gy
' 03V 595V e Vs 0s* S
AN (ZY-IA0 ) S5 ¥ (ZX-IvF) &Y b Gleld il Sl £y
N ISERNAS V-0 = QY/-Y (il s 50 p S see) BL (slacdly wi
<YV VY/AY & ¥a/vF A4/AY £ YY/Y¥ (i g 53 a8 lee) S5 Lyame caclis 50 5l any 433
AYs Yo/¥Y £ YY/O¥ \0/Y0 £ \V/\Y (il sl 5 aaly o) Bal ol guud!
3 #IFN £ \/YY #IEN £ 1/V4 (tem o) b5 SO oy 5 gan
-1\ \OV/VA £ YV/VA \VO/+V £ OY/FY (i g 53 a8 lee) st
RN 10+ /¥Y £ ¥4/0) YAY/AY £ V\V/VO (il e 3 S slio) o sacal (g5
-/¥¥ AB/FO + YV /OY AF/FV £ YV/\O (Sl w0 53 p S sLe) LDL-C
N YO/AY = AJAY YVIEN = 555 (o3 sws 59 p S slee) HDL-C
-/20 FAN /YN £ YOV/YY ¥0/s - £ YYV/PY (b3l sle 58 2 S <y) PTH
-IY¥ 4/V Ve FE AR+ /YA (Sl 59 p S slo) pnculS
Y FINV £ V85 O/YF £ \/\0 (il gm0 S slio) sus
<IN ARER/R! /Y £ \/XY (HOMA-IR ) ¢l gl 5 oo slie
ofF VYV /VA £ YF AB/Y - £ YY/YY (HOMA-SEC) b J sl o Slac
Slane iyl s Kils ¥
Ologd 3o 9 I8 ) 09,8 la yadia -Y Jgaa
P ¢ oleys 3 o Gleys 51 s e
o[eBY Y/ AQ/Y - + YY/YY VO £ OY/Y (il g 59 a S Glae) BB w33
-/ ¥0 VeV AAFV + AISA A4/AY £ YY/¥Y (i) s 53 a8 lee) dielen 53 oy 5a 4B
<IN \/-0 A/YY £Y/VA AT (il glie 5 aal s olia) al guss!
vy Y/v¥ \OY/Y -+ £ ¥Y/A- \VO/-V £ OY/FY (il g 53 S o) J s il
o[vF \IALS \VO/Y - £ 44 /50 YAY/Y £ 1\V/VO (Sl s 53 a8 o) w5 53
-/-0F Y/ VEI¥O £ Y+ [fA AF/FV = YV/\O (siadsewa 53 a8 sle) LDL-C
-/y¥0 - \/oF YA/0Y + V/A- YVIPN £ 7P (s s 5o p S sle) HDL-C
-/-o¥ YAY YVA/VY £ YYS/AA ¥o0/+ - = YYV/PV (S slae 59 a8 Say) PTH
“[N¥ - YIAP AYE x5 AAY £ /YA (il g 9 a8 o) areul
NAZZN AR o/ F £ \/¥V O/YF £\/\0 (DRl 59 S lie) Sieud
/e Y/VY¥ 0/a4 £ \/- - AAERIAY (asy0) (HbjAC) als s 5SuK s oK gan
-/+Y0 Y/YV Y/0 £ \/¥Y Y/EY £ \/YY (HOMA-IR) ol gouth) oo 5lia
-/o¥ At YN-/55 £ AYV/AY VAS/AY £ AYY/AY (HOMA-SEC ) Gy Jslow s Slac

Lline Galasl 2 o S00o ¥


http://ijem.sbmu.ac.ir/article-1-542-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-03 ]

”"AVJ};:M J“;ULJ f/'.‘bJ‘;anJ

Ol punpdoilio 9 juyii9)3 322 (galao YEA

s 43S I 5o Gl ged) 4 caoslie uaad gl pea
(HOMA <Y/Y0) (gl 48 Gulin (gins 4w 40 I slans
> ¥/08) ol seas! & 2 sl5e 5 (HOMA= ¥/04-Y/Y0) s
saaliia ¥ Jpon Lo € hiles .ud pands (HOMA
A S ans Gl el 4 slBe 898 50 Ololass dem s st pe

Sless s 89S Lo 5 RS JasipualS b Loy <ida

A i 5ham (Ui elS b olass gsw) ¥ oas S 5o

foeY) Bab Gea a8 Gloae Ho ol e Sulyil dida
Oplpe) 4 ciolie 5 (P00 F) Wby UK G 5K s o(p=
S an B Jsle aSlae (inan ad sws (p= +/YF)
oudd (P=2/-YY) cudls o s LB LualS dia A e
227 Jsan) 9 laias ol Sl 5 Lasuite sl Ho

sl il 5l Olsie 4 € HOMA-IR sud aaulas i sula

GaA 5l aas g Jad (Oleys 0 9u) ¥ 09,8 slayadie T Jgua

P ¢ S oleys 3 Jsd e
ofeeY -Y/av VA< /VA £ YEINY IAAERNAR (Sl s 3 a8 lie) Bl 53 035
TR ~Y/0A VEY/VELYV/YY VAY/AY£¥a/Ys (Sl s 3 2 S lio) dieblen 5o oy 5303
JAYN - V9 YA/OY £14/\) VF/AV £ \FIYY (il e 59 a8 slae) Gl ]
AV VYA NATREE A RIAYd VOV/VA £ YV VA (Rl 5o a S hie) JgoieslS
SN\ -\/5A VEAIVA £ OY/V 0+ /FY + ¥4/0) (S g 53 a8 o) s 5aals 53
JAV-E V/oy VO/AD = YV/VF AB/FO £ Y\/OY (53l sua 59 pSslee) LDL-C
EeA - IAO¥ Y¥/YA £ V/AV YO/AY = AJA (53 sua 59 p S slee) HDL-C
< JAAY -1\oY YAA/FV £Y4 4 /Y FAV/YY £ YOV/YY (il sl 53 a S sSay) PTH
-]+ 0) AL /0 & - [¥F A/NY = - /¥F (Sl e 53 S slio) ancalS
<[ A¥ —\/AV #1844 = \/¥¥ FINV = \[55 (Sl s 53 a S lie) Las
ofee¥ - Y/o- £/a4 £\/¥¥ #IFN £\V/YV (2o o) (HDA C) b sSuR oyu o gan
ofeyF AL O/AD +0/\Y ARERTS! (HOMA-IR) (yal guuss) s lia
<[-YY Y/¥- \FA/OYF + 4+ /0V Y00/V0 £Y44/YY (HOMA-SEC ) Gy J slow o Slae

Sl il & oils ®

WEAA lams g S8 09,8 99 5 59 HOMA-IR Gulial 53 (pd gusdl ds Cao gl Cinaid g =¥ Jgua

(U8 3 aa3) Y 09 5 (JA3S 3 J) Y 035 (Olegs  a2s) V08 (Oleps 3 J8) \ 035 HOMA-IR
(7 VIN) S (/0-) L8V (AVEIA ) S8 Y- (7£V/0) S5 A <vay
(Zev/a ) L g (ZYVY) ey (/N0 ) &Y (7YY/v) ey Y/Y¥-Y/04
(/0-),aV (L YNF) S ¥ (ZVIV) 5a (ZNO/¥ ) L Y > y/04
(AN ) 58 F (ZN-- ) 58 F (AN ) S8AY (AN-+ ) S8 o

O GBS 5 Dopalins 3350509 1T Tl sl gleys Faa

ckau@dfu}@%@gTQ[;ﬁbﬁJw‘ﬁLﬂ J_)S.LA.C)J

deapoe HBS 4 «S winsa w gl Jleel D Guallng (B0 S 50
Sl Do e JSa @ e e goualdll Y ol

S sha 5 D ol eolwdlad Jsdewe idls sgas

-

23 L (Jedsi gaai,S usay guanie sladallls
Sty D Guelins Jlad a8 4 Jlasl (gl (el SO mas
slasl 5o aial 18 gl D opualis s slauds 5 wilea S


http://ijem.sbmu.ac.ir/article-1-542-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-03 ]

Y5 5 o I J 58 5 U 5 S

I Ken 5 OISy 48,585 5

Ll il glbade Ll (il IR-HOMA g5 oulS
S5 poe gl 9 PTH slasads b Lo 5ae (ralS ¢l
Jalse sl oS sy gn 53 @ ilte alliss (ol & 255
oS Lapd;s goly wile w858l L S e
Pl glassi,S cuslea Ja 5 Dol
allas Ghlas 5o Galsasl @ ceplie slayl 5o D Gaelis
5 JSisn b S50 @ 4 shallas 5o il 4l
YO oo € ad suls lis ol sud aladl ))Kea
Gbly @ oSlae e 5 D Gueliy (oS u0a
S e (pl 4 il Gal el 4 e lie i b (o sSae
Soflae (loee 5 WLl D el 51 s SYL o S (50158
Tl S gl 4 caglie ol Sig Gl s
soie D el placs e Glislie Lo sealllae 5o
JsiealS S wals plas glhlKea 5 (SOl o0
oY sl 0B acud pilie S 5o sade il S
a5 OIS padld € bR G slsan Glhae 5 asl
Eldaade bl Sials fleye 5 e cudl sae Sk
o8 Sre GBalS Gliie sk 4 50 Lo seallhe 5o il
i sws Jd D oselins b oless 31 pus HDAIC phacs o
Sox 09 Jm il 1 Sl saate sladalllae slacisls
9 o allas ool (@oalbo saa ulL8 Wt blis
2l UssipS b gloso € i sols ol ol Kas
Al 55550 5 wnals s Ol 59 s LB Gl
Gl sad alayl 5uas 0 L gdallbe Lo el sad
W3 ol ne wslis 3 5 Al il Glae GhalS
53 sl b gloss <€ ol iy Lo gaalllas
Ssr el sad Sllsgen 5l oLl Hlas Glley
A ety weee DB 4 agdiee (a9 and plie
Jlael ollass ool Hu gl s 0 o glie 0 gage b Sle 0
el D) 3o b SUR G oS gan Glae 5o S a sl (g0
Ol (05 paa ol B Y sb SaacaaK IS 50 5k
Soona YO phi g OBl 5 ug oS aalles
L osainl sladalllas .ogn 5 guie dalllae Gley 5o D cpaelisg
oD Gnluy e puon by Spes st pas
Ololan 5u D Gaeling slapuusdsgo by (pun s Oippa
Js D aeling a8l (280 slafal) ol ol Sl

S5 2alpa (i sa 18 e alie 0 sags o

Obed plal g saaa g pruse dba alol (@B glag s lay Sulboo

53 OLlKas 5 pess Taadl el Sl Sas0sss Jlee!
Sise € phas slagise € sl olan glaallas
S5 WS o b5 a0 () Wsls (638 D (aeliy
353 Oloee Sl el Doaling 5l 51 lagsse pl S
Sos b ol T 5o B ol o Slae 5 ol g
oad Saengl Ohlan 5o S glalles Ho o,Kea
Jud asd b gleyo S wiols plas wisls alasl 5ulbo ses
Ol el i3 Gl el (g 5 BB 5ok 4 D Gaelin g
KoK a X V0 wdliso 5wy pa 5 Bal Lulyd 5o aa
slos lazss 5o S gladallas o w.a}‘iw
O oldd 5 ) 4 e plie (EAS iely g 5 S
b oboss s cpl 5o ™™ il suds (55000 san o130 Lo
Lol w Gl sSSly B Jslow 0 Slae (ol 38) cuels 5355 uulS
L oloss 531 s Ll Gae olel Ll 51 Sosas gl
5950 50b Ml el & caglie 3 sagr o Jse S oS
550 as HOMA-IR (e GialS sl g)lu ae 5o
O et wlas cplpad) ma 3 Glisl 5 Js i ol
SURPVIPUVIN. S RV 1 IRV P POV VPR A G
o seuans (pl sl i 5 50 page (0uiS wilil Jole lsie
sse o Olsed) Olae il Lo gaalllas 5o s s oo
os ead olagl slasads 4 Gnly e Galsadl & e glis
et 555000 5 PTH. l5e Ghul38l a0 gl oo
otal33 sl e g S e e RS Sl sl
wla Gl 4 ceglie QRN Ja g as Gl s
OialS @ maly o Ll bl Ol e
5 JLST sl 5l Glasb Glolay so Jad D el
S PTH ol5me Giul5s) € wials olis gleallas 5o ol,lSan
b sladsles oLl (uals cels 508 ola,b ollass
L ooeslie boablle gl palped) i Lo GulSSL
Ghallas o agd e Ollan Gl La sadd sl Gl s
€ Bl Gl L ad aladl Kk 5 Sk b g5 «S
o PTH gl 0 Gunly 52 Jd D gaeliny b gless
@ coglie wags 5 Onlpenl w5 5o gledas B S
5 SISt gaallhn 5o Vil Saessl wldl Lo ol !
5 D Gl halS gl S s ol 4 ol Kas
colite pald a3 pelsa pulal o Gl pesd) & o glie
D (polisy slaswi xS o pald sbapand s saly ool
Ol 4 el 5 alsedl w5 Ho AL Wl
L oobos 5w b ogaalle o el slsans


http://ijem.sbmu.ac.ir/article-1-542-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-03 ]

”"AVJ‘}:M J“;ULJ f/'.‘bJ‘;anJ

Ol punpdoilio 9 juyii9)3 322 (galao YV-

10.

11.

12.

13.

14.

15.

16.
17.

ol Sl

References

DeFronzo RA, Andres R, Edgar P, Walker WG.
Carbohydrate metabolism in uremia: a review.
Medicine (Baltimore) 1973; 52: 469-81.

DeFronzo RA, Tobin JD, Rowe JW, Andres R. Glucose
intolerance in uremia. Quantification of pancreatic beta
cell sensitivity to glucose and tissue sensitivity to
insulin. J Clin Invest 1978; 62: 425-35.

DeFronzo RA, Alvestrand A. Glucose intolerance in
uremia: site and mechanism. Am J Clin Nutr 1980; 33:
1438-45.

DeFronzo RA, Alvestrand A, Smith D, Hendler R,
Hendler E, Wahren J. Insulin resistance in uremia. J
Clin Invest 1981; 67: 563-8.

Lowrie EG, Soeldner JS, Hampers CL, Merrill JP.
Glucose metabolism and insulin secretion in uremic,
prediabetic, and normal subjects. J Lab Clin Med 1970;
76: 603-15.

Perley MJ, Kipnis DM. Plasma insulin responses to oral
and intravenous glucose: studies in normal and diabetic
sujbjects. J Clin Invest 1967; 46: 1954-62.

Hutchings RH , Hegstrom RM , Scribner BH . Glucose
intolerance in patients on long term intermittent dialysis
. Ann Intern Med 1966; 65: 275-85.

Hampers CL, Soeldner JS, Doak PB, Merrill JP. Effect
of chronic renal failure and hemodialysis on
carbohydrate metabolism. J Clin Invest 1966; 45: 1719-
3.1

Moxley MA, Bell NH, Wagle SR, Allen DO, Ashmore
J. Parathyroid hormone stimulation of glucose and urea
production in isolated liver cells. Am J Physiol 1974;
227: 1058-61.

Hems DA, Harmon CS, Whitton PD. Inhibition by
parathyroid hormone of glycogen synthesis in the
perfused rat liver. FEBS Lett 1975; 58: 167-9.

Boquist L, Hagstrom S, Strindlund L. Effect of 1.25-
dihydroxycholecalciferol ~administration on blood
glucose and pancreatic islet morphology in mice. Acta
Pathol Microbiol Scand [A] 1977; 85: 489-500.
Morrissey RL, Bucci TJ, Richard B, Empson N, Lufkin
EG. Calcium-binding protein: its cellular localization in
jejunum, kidney and pancreas. Proc Soc Exp Biol Med
1975; 149: 56-60.

Kadowaki S, Norman AW. Pancreatic vitamin D-
dependent calcium binding protein: biochemical
properties and response to vitamin D. Arch Biochem
Biophys 1984; 233: 228-36.

Kadowaki S, Norman AW. Dietary vitamin D is
essential for normal insulin secretion from the perfused

rat pancreas. J Clin Inves 1984; 73: 759-765.

Chertow BS, Sivitz WI, Baranetsky NG, Clark SA,
Waite A, Deluca HF. Cellular mechanisms of insulin
release: the effects of vitamin D deficiency and
repletion on rat insulin secretion.

Endocrinology 1983; 113: 1511-8.

Mak RH. 1,25-Dihydroxyvitamin D3 corrects insulin
and lipid abnormalities in uremia. Kidney Int 1998; 53:
1353-1357.

Shewamaly OB L1, ol culy gl

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Mak RH. Amelioration of hypertension and insulin
resistance by 1,25-dihydroxycholecalciferol in
hemodialysis patients. Pediatr Nephrol 1992; 6: 345-8.
Chiu KC, Chu A, Go VL, Saad MF. Hypovitaminosis D is
associated with insulin resistance and beta cell dysfunction.
Am J Clin Nutr 2004; 79: 820-5.

Martinez I, Saracho R, Montenegro J, Llach F. A deficit
of calcitriol synthesis may not be the initial factor in the
pathogenesis of secondary hyperparathyroidism. Nephrol
Dial Transplant 1996; 11 Suppl 3: S22-8.
Zittermann A. Vitamin D in preventive medicine: are
we ignoring the evidence? Br J Nutr 2003; 89: 552-72.
Kanatsuka A , Makino H , Matsushima Y , Kasanuki J ,
Osegawa M, Kumagai A . Effect of calcium on the
secretion of somatostatin and insulin from pancreatic
islets. Endocrinology 1981; 108: 2254-7.
Norman AW, Frankel JB, Heldt AM, Grodsky GM.
Vitamin D deficiency inhibits pancreatic secretion of
insulin. Science 1980; 209: 823-5.
Yeksan M, Tirk S, Polat M, Cigli A, Erdogan Y.
Effects of 1,25 (OH)2D3 treatment on lipid levels in
uremic hemodialysis patients. Int J Artif Organs 1992;
15: 704-7.
Kautzky-Willer A, Pacini G, Barnas U, Ludvik B,
Streli C, Graf H, et al. Intravenous calcitriol normalizes
insulin sensitivity in uremic patients. Kidney Int 1995;
47:200-6.
Gerich JE, Charles MA, Grodsky GM. Regulation of
pancreatic insulin and glucagon secretion. Annu Rev
Physiol 1976; 38: 353-88.
Ginsberg H, Olefsky JM, Reaven GM. Evaluation of
insulin  resistance in  patients with  primary
hyperparathyroidism. Proc Soc Exp Biol Med 1975;
148: 942-5.
Kim H, Kalkhoff RK, Costrini NV, Cerletty JM,
Jacobson M. Plasma insulin disturbances in primary
hyperparathyroidism. J Clin Invest 1971; 50: 2596-605.
Akmal M, Massry SG, Goldstein DA, Fanti P, Weisz
A, DeFronzo RA. Role of parathyroid hormone in the
glucose intolerance of chronic renal failure. J Clin
Invest 1985; 75: 1037-44.
Scragg R, Sowers M, Bell C; Third National Health
and Nutrition Examination Survey. Serum 25-
hydroxyvitamin D, diabetes, and ethnicity in the Third
National Health and Nutrition Examination Survey.
Diabetes Care 2004; 27: 2813-8.
Ortlepp JR, Metrikat J, Albrecht M, von Korff A,
Hanrath P, Hoffmann R. The vitamin D receptor gene
variant and physical activity predicts fasting glucose
levels in healthy young men. Diabet Med 2003; 20:
451-4.
Oh JY, Barrett-Connor E. Association between vitamin
D receptor polymorphism and type 2 diabetes or
metabolic syndrome in community-dwelling older
adults: the Rancho Bernardo Study. Metabolism 2002;
51:356-9.
Chonchol M, Scragg R. 25-Hydroxyvitamin D, insulin
resistance, and kidney function in the Third National
Health and Nutrition Examination Survey. Kidney Int
2007; 71: 134-9.


http://ijem.sbmu.ac.ir/article-1-542-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-03 ]

YV S oo Il J S 9 gy oS IS 5 LSy 46,85

34. Strézecki P, Kretowicz M, Odrowaz-Sypniewska G,
Manitius J. The influence of intravenous 1,25(OH)2D3
therapy on glucose metabolism in hemodialyzed
patients with secondary hyperparathyroidism. Ren Fail
2004; 26: 345-8.

35. Lin SH, Shieh SD, Chyr SH, Lu KC, Lin YF, Diang
LK, et al. Effect of intravenous calcitriol on platelet
intracellular calcium in uremic hemodialysis patients
with secondary hyperparathyroidism. Zhonghua Yi Xue
Za Zhi (Taipei) 1994; 54: 240-5.


http://ijem.sbmu.ac.ir/article-1-542-en.html

Vol 10, No.3 ,September 2008 Iranian Journal of Endocrinology & Metalolism | 294

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-03 ]

Original Article

Effects of Calcitriol (1,25(OH)2D3 Treatment on Control of
Glucose Intolerance in Hemodialysis Patients

Bonakdaran SH, Mojahedy MJ, Sharifi poor F, Ayatollahi H, Shakery M.
Endocrine Research Center, Ghaem Hospital, Mashhad University of Medical Sciences, Mashhhad, I.R.Iran.
e-mail: BonakdaranSh@mums.ac.ir

Abstract

Introduction: Impaired carbohydrate metabolism is a common finding in patients with chronic
renal failure. Although intermittent hemodialysis results in a significant improvement of impaired
glucose metabolism of uremia, complete normalization did not occur. Vitamin D; deficiency, it
seems is linked with disturbance of glucose metabolism. A role of vit D in endocrine pancreatic
function has been suggested. The aim of this study was to determine the effects of 1,25 (OH)2D3
treatment on glucose tolerance, insulin resistance and beta cell function in hemodialysis patients.
Material and Methods: Of sixty-five patients with uremia on hemodialysis, twenty —seven who had
never been treated with vitamin D or related drugs and without history of diabetes were selected
for this study. These patients were randomly divided to two groups. group | were treated with oral
calcitriol (0.5 mcg/day ) for 8 weeks and group Il received placebo for the 8 weeks. In all cases,
before and 8 weeks after treatment fasting glucose, insulin, total cholesterol, triglycerides, HDL,
LDL, calcium, phosphorous, PTH, HbA1C and blood sugar after 75 gr load of glucose were
measured. Insulin resistance (homostatic model assessment-insulin resistance = HOMA-IR) and
beta cell function (homostatic model assessment- insulin secretion =HOMA-SECR) were calculated
and results of these measurements, before and after 8 weeks, in both groups were compared.
Results: In group |, after calcitriol treatment, blood sugar after 75 gr load of glucose (p= 0.045),
HOMA -IR (p= 0.035), HbA1C (p=0.00), total cholesterol (p=0.037), and triglycerides (p=0.036)
decreased, whereas calcium levels increased, significantly (0.014); changes in other parameters
were not significant. In group Il (without treatment) after 8 weeks of observation, fasting blood
sugar (p=0.002), HbA1C (p=0.004), HOMA -IR (p=0.036) significantly increased and beta cell
function decreased significantly (p= 0.032); again alterations in other parameters were not
significant. Conclusion: These results seem to confirm that the active form of vitamin D influences
glucose and lipid metabolism, by the improvement of insulin resistance.

Key words: Type 2 diabetes, Calcitriol, Vit D, Uremia, Beta cell function, HOMA IR


http://ijem.sbmu.ac.ir/article-1-542-en.html
http://www.tcpdf.org

