[ Downloaded from ijem.sbmu.ac.ir on 2026-05-11 ]

alis

-

Ao} (5

Ol 2lio 9 3250393 338 galeo
Sk S o yd = gl Olodd g S eole ol
(YWAS j31) Y5Y C Y55 glaasino & (50, lowd et (5090

o ki s 53 s yon e oo 2alS
s sen Cou bs Ol o Sl s g

"ol 03 Tis e (siad dages (A2 55 paS SIS padid (a3 5o canuld Hhal K0

Sy pole o8l e o 5 5500509 a2 psle geaSitia o5y (Sl slie slagsslan B oSy SlE8aT 3856 ()
oload 5 (Siady asle slKmily wla,a 10 ol lass Gallia gen (B (Y (i wagd Sloya- Adlags slead
(Souieus 93 (SauilSo (ALD (o) il (Sl psle sl8E3 (gl 5y gouSasly (¥ ¢ gy sagd (Sloju - Adlags
e-mail:Ghasemi@ endocrine.ac.ir ¢ gawuld jaenl JK0 AAYAO-FVEY iy §odin () 545 1] e

xr
Ml S Olge 4 sdlssen Jale glos JalS sl Gl sen sl sadsle o il 0 LS Sl iaedda
OLS Wa sy el 8,5 515 osliial 5,00 5 0k slgin sisgen o O L Al I sk ol
S Sl &5ty o 54 A fpl p L e 30 Ohlen aen 53 s sen gl glos alS oS das
sbos ol 1 s addllae (51 e Ll plulid (L p e 5dbsgen Jolowe sbes ol 511 0, op A
ALl 53 pre K AS) e zes s (AL Ol 5 Solusser Gl bsses Joloes
e ba) 5 slge 39 pasuie dul) opl dbsser Jalowe sles alS b BLisl sy Sopge 5o b s (g ,505000
O LUK o5 <35 15 3dbs Cow bss Jlew o ks andlas 3,05 b SY/FEV/0 cpw aw g b s Hlew Yo
dsb 53 Jl 3 plu¥0° € a b ol 3 45 (FV 2 C) 5jlbilial 5dlis HLSG 5 (PO °C) ol slos 5 s
AN cole p (L5 0L 5 o Jaalis 5 st 055U ol Salis ger sla it g DLy aslllas
3 pre o3 b (5503 5ILs 5 da  bE Sl Sl gam s D el i 05 HLE Sl g sliad A
(P s O HLEE Bl A (5 RS e5IN I  dm b (NOX) S 2 eS| o i (g0 o
55 1y olsine S 5 dsbous b s 4 e 0 Jsbome b sls b 8 dae g L 5 Jebes
Ad odalin s paw Cole 3 S Gl,d Baugis JLAS 5 el (gt O3 LS I STus (P<2/00)
ol gme IVt B 0L o Dl i 35 A3 ¥o) F 2 5l sl g e VY 5V DA 0 B s ol
o 3 9 05 s Jlpd g5 2 50 5o Gl de S iaeST G e oa e sk 10 0L 05 £ g2
At 3 PV 5 0 8 bl s lp 2 53 Jges Sen VAT i 5 0850) sls OLE (g)ls e SIS 3bs 51 g5«
slass S o (K0 °C) 35w Jghoee b 5dls 16 ,Samms (P<1/20 3w Ll s gl i) 55 Jges S Y120
O Osreiligmd sy oo B 4 558 Ololenm opl 53 Slusgen Gl piie 855 L 5 Ol 5,0 50
Sl K ST e el a3 G (5 R S 51 236 3 Dol 53 5l gen

Cobd S50 AT (3 3L csbogen 1 gadS 4 51g
ASIXIY - cadlie oopds - AS/Y/YO ian sl il 0 cAD/Y /Y tallis il jo


https://ijem.sbmu.ac.ir/article-1-432-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-11 ]

IWAS 3T o (o )losd iagd ($2055  (ylial pansdoalio 9 jayiags3 334 1Galan YEY

R e L e
08 St sl 8 B oad goSeslal Salbs 5l as

oandie 5lls gan ) (cB0 §griBsnd 5o 3sa s Sose

3 gl

Lagigy 9390

¥ ogss cnbo 0 Mt Hlan Y- Tabliie saallhe ool o

o108 alliasan cad 4da 5o 5L Y S (05 Vs 5 ue V)
aallls w0 Hlas oy, bl i wad dalllas o))y s S o
plasl 5 (Sady sewisoy osbad 52 ¥ psh cobs @ 5
olan &€ Foge 59w Jle S oo 4 Jilaa Sl sen
slagolay G il b 5 us wad Sea oS 4 e
JSie Hlas 59 Buoe o petes b clils K58 Gose
OBWSES ji s gie Guu adi oo SBda dallls ) ugs
Ololans ol 5o Sl hagie ole) s Jla AY/Y2V/D
aalllas @ sy, ) U8 Ololan (g4an e sle YAsY
Loobus olaw 58 oS Lael 1) (oS gaebosla,
lbases ca3 (Y07 €) K& 5 (VW7 C) a5 sladslae
LA b a8 b s S 5u Hlan (B8 513 08 S )8
L Salbosen aladl 5 aay Gaa Sy 5wl alasl duliad 54k
oS owdS slan Salboges g 0 S L s sladslas
W Ol adla 5o 58 5o Les S 0 Salbis sen (sl uite
Slial Sbs Jslae 5 RS slasdlbs b glhlay sean
Jo8 salbs wad (Ol Ol Oliose oSod wlg)
S 59 oYy (Slbie i 5albs Jslae oS53 a8 S
Sl ) e /0wl ¥ aully AYO mins sl
Sose 4BB0 5o Sl e YOu e s s 5 a s V1 0/0 LIS YO
5 (SBP) st gsa Hlad o8 L3 solinal
5k (b cels 5a (HR) QB8 oL ys 5 (DBP) J siulss
Jola 51 (MAP) oL b gie Hlid ol (5,885
O BWA)) e HLas VY 5 Jsiabs gsa Ll pea
Ol o9l dlae (Joiwbs 5 ot salad
on BBa Ve b g sanled cana s 5 Gea LA Gk
Yo Ol 4 ol opse Lo g ad uSe il Gils

o s Siehie Ve b st HLAS o g e le

i- Crossover

~

dodds

Sdbugen sl geajle ppmla e las cdl

Lt 3 S salbosas Jslae slos (ualS ol
Jals 40 oS Tl Salossen (b (53 LS il 5 s oS sla
G S 8 (soid da S dse (s e oS 5 (Sl
cad ohlan stan € sas e olas baga X el
o2l (A 5 e dp SR Salls 5 Sl sea
slos (1l o 81 Ko sk 3 sl st psds
O OLdd cudl Hslie 4 ssac Hb 0 Sulbioses Jslae
AJ‘QJ‘J QLA.:&; L&M.‘u:.a ‘;.3‘):} (C,u.u‘ 435; J‘)E bdl.a:.‘.u‘ JJJ.A
O olad &S ol san Hhlas 5o Salbs sles JualS S
sad olgidn, Ja "ol gdien sen 31 a3l @olubs
Sl Lagsls b dee opl B ol gles b Sulbis san
aladl 51 U8 4 e oS 4 ol oo s iy aalgas
Ololay Gmas wololivdaa 51 5ol gles b 5ulbo gen
S wleals i Liallhs adl 0 aE K cnlie
© e hlan 5 WOl Ak P s S Ghlas
L Salboses 51 ot wpw Sose - 2 slagslas
) 4 caal sz aladl (ghialllas 5538 "0 5 0 Gl slos
Ololay Saelis gas slasaiie 5 1) Sulbogas slos Luals
09 Oblan ol da S S s alboses cad b
Salbogen (o 5 Gea sl @l gl (i sha S ae
85 prac plurw o Slae (ol o Jle 51 oS s
O 1o "oblas Gl (Bsoe - ol SHhe igea
S o8 S sl phlay slaas 5al sladle boay b
Ol o L Vol san by wilea S lay albs & 5L el
L Olley 0ol 9 Slbasen b (o paeslispa 5 oSy
Seld ohlas ol 53 € GT Galse 5 oS5k 5 okis
Sl ol ol gaalllhe (Bua an e SR 4 age Sl
Selbusan Jolae sles (1alS 3 paliie alb S Lo &S
el 5 (YV 7 C) wplwslicd 5ulbo b 4ewlEe o (Y0 ° C)
Shssd @bl ks Ohlay L9 Saelivssen slasuiie
e 51 S5 a) paad wias o lis LagilS oS gl

ol o9 Tadlbiee alloses faa Gareiliana gesac


https://ijem.sbmu.ac.ir/article-1-432-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-11 ]

YFY g:-’bé o‘)\-ﬁ-fj 32 S ).Jb”)}..;.h

ISas 5 ol _jio] 257>

Predialysis Urea - Postdialysis urea “

URR = 100

predialysis urea

St wnl) glaclplie oy gl ad Gua
bag sad dore Syytesis iSenl (i, L (NOX)
asle (gouSia g3y sl&aulell Lo oS ol Kan 5 il
Ggd (S asle slails annlplie 5 Sa50500 va2
ad goSeslal Mes S 3 obo,) asse g
by ol Sl 5o JsesSae ¥ s 0l caslas
08 Blas) S50 glacdplie @ oSe3lal @l el
W.J\}fbu_o S ] e_).ua
awilsad ly Hlas lbd 2,80e o) pe 4 Lasals
Silses) SPSS Lldlays 5 sslid b g,bel slasll
Cobe stanlie Gl (2 5 Gsedl b aladl (VV/0
o103 saliial s pe Salbo Shaas 5 U8 S0 aalSl o s
(S5 0500t oy b ol ren) 4ish gu (uilioly bl e S
b Seelusses glaite
| JJ‘\,A s Hd (544...\3‘:&0 ‘5‘_).3 ad saland :)3.“:\.)\9.4\.&8
e Gaadl 3 aS salls 5 A by Hu A HLas

e 358 5 G0 ws 50 0 Hla S el ad suliil

Shuds  stewlle @l

09 SShw gl oea Hlad wl gl Hlass (Jsiabs HLad
Wk e s S Ll

Os> olid € wdipe (BB silispa Glan Sl
S Phlaw 5o ag 5SS s Siehe 40 5 (st
s YO s ssma Shehe AemVee Gl A las
Oaoldd wdl o se 4 (st (oA HLES 5o b gl
Slbs 3l am s di glas soba aans as (3B
L oalbo 5 a5 U8 ase sos) cble ol g 5Se )l
OI) oSS usies 5o solad slacS 5 soliil
bl 3 KU/Veq .o (g, Ss5lsl (!

Kt 047, Kt

=(1-—)x—
Veq ( t ) Vsp

+0.02

Kt = —Ln(R—0.008><t)+(4—3.5><R)><E
Vsp w

G oan oyl s Rodasly Gl 5o s S Gaes
cen s Ol AL Glsee UF Gl 51 J8 s5)
Ox 0o Wy el s Salbs gle)y t e Suls
3 (URR) o)l (hal loae ol 2 SIS s
skl

095 JLiS il )l g wasya 9 Gadlas 3 aas g S @y a2y o) GRALS () jae O gl yilidl il of KE/Veq (s sawwslio - Jgua
(318 5 52 55 TV) 38 3llas g (318 s 5 53 1) 53 5003 9

Pl (sl Sl gdn,9 ¥0) A allas (W S(ciles 4259 YY) 8 S Sallas Jidde
Yo alaas ¥o—alaas
NS’ LYY Sja¥E. /0 Kt/Veq
NS YYAY£VAQ YYOALYFY (5 slie) & el 53031 31 )
NS OAIVEN/F 0A/Y£\/F (2my0) 855 L2AIS ol 3ae
NS YEINE-[-F YEIAE-]-A (418 sBles) 5alla 51 J8 ool aa s
<efee YEIAL A YE/0£- /0 (318 0l 3Ila 51 s ola dayo
<-/-0 \ " OsaoLad cd) o) g ulass

* NS= Non significant

Salbs Jslas slow RIS s a8 Salls 5l S (P<: /)
ool Gea Hlad cdl ool e A s oA ok 4
s S aas e ol HlaSe Gse)l mli S g,k
w4 S e S lasdbe Ho gsaslas cil o)l e

(P<+/+0) 853 w53 VO/A 5 OV/A

sl

Kt'Veq oo glacsls o« sas o olis vV Jsua

Sl 51 U8 sles 5 eusl GEAIS Glhae o sasl 3Ll 3L
Gl ol AEl Sullo alla go 5o golsfae BEA
Golsre sob o KA Slbs Ho Salbs ) aa eola


https://ijem.sbmu.ac.ir/article-1-432-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-11 ]

IWAS 3T e (o )lod iagi ($2055 (3l panstoalio 9 jayiagsa 334 iGalzn YFY

st G easlas (LA)
)

b i Las (1A
s

20 b
-30
0 1 2 3
(wela) oles
20
— e 37°C
0 | ---0--- 35°C
<] O/§/I/I
1 2
2
Re}
9.-10
20
0 1 2 3
(wel) Lo

(IS iles (s ya YY) 8 S Gallas g (o) )5 Siles (sda o TO) SBA Jullia ju Saelian gaa & paadd (gduwlia —) o gad
9 p9d slacsels ju S 90y slos 9 (a3 (b pedi o go LS 9 (A gieslan (o gleuses (93 LS (LA yadde O glis

Sois weS) glacdplie o phe oSe)lsl

alla 5o 58 59 48 s plas Salbs 5w 5 Js (NOx)
solssae GualS 5alby 5 aas NOX ooy o < Salbos
6l S 58 JsessSae YVY 5ulss 50 08 20) oS o lay
1o i 58 JsessSee ¥A2O 5l 5a PYEV 5 0 S Lyl
NOX gsbus o solasine ol (p<:/+0 wirm Lyl
add saaldne (a5 o) Salbs alls g0 5o (oo

(Y Llogad)

.(P<~/~O) 99 ,la e B g

Jolis Saolipugan slasuiie SSou QB (Lys 5o @

st HLad 5 (Jdsiabo oo HLad (st (5 HLas
Salbs 3 A ol e sk 4 aS b s Sbsa
oo olad aalK JKlaa (Y Llogad P<-/40) Wog S5
aele Ho Slod bugie HLad 5 (Jsiaubs (st
dos9 VF 5 W AA LSS 4 ad saalde 3ulby s
s SR 5albs gl wena ¥ s N s a S b 6l
ol (Jstebs (ot Goa Hlas glasate ouls
slacele 5o a8 5 0w sles g0 oo Slsd bl

.(\ J‘JJAS ‘P<~/~O) J\gg‘)bulu PO S pod


https://ijem.sbmu.ac.ir/article-1-432-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-11 ]

Y£0 g:-’bé O\)Lﬁ-,g{ )b;_i.’)Jb”;N

ISas 5 ol _jio] 257>

Obolans Ol alaSma o ols Glas gaay bl wass
AR (Y27 C) s aa 51 5368 5l 51 UsS sles

5 3o sas Jslae slos (8IS oS e st G5 1<
coglie Gl con Lol Gl B 5ok
Geob 0ol 3 s 9a S e DB LBl 5508 5 asae 3550
VS e 55 sl allioyan (o (53 sl (nalS )

los b s 5o danly & e S aan)
ale S plgie @ o pead 5 Vel sl dme oulby
o oo TMaabie sliae Sulluses (b sl s
Lolyd g9 58 50 5albs 31 aa NOX oy o dadllas
Sl Ll ol plas JpalS S 4 cad S a8
i oS i il Sdluges alla o on ol
s b € o€ Lt o NOX @YU s as e
59 sallasen (b (smilispa ale Vel sad (3,18
plal s ol S5 6 Y wild s ohles
Sl wam 53 Ve 8 el 53 O30T Ol ol stla
e (a8 Hadi oy alde ol Jlaal 4 sas e lis «S
29 amb edn S ol el su s B3l Ol G oS
o9 slle Yo ol 5l (il el glasl Sl
b Lawdy alyin Bda aas o lis S cl 4asy
13 s g aladl (s 3n 3k 5 (oo sl sk
09 Ololass a0 Sl pend €0 S (84 ol S e
chw oualS 5 0,80 cose albases G Jeolsd
59 ol T Gl 31 b 3u0bs 51 axs NOX o sew
2 el € sase plas bgilE Glhe ol b
WOl sy S0 sl sl Gl Gede (o)l
b aa 31 5YG Ghlan ol 5o NOX lacdly clale
szl o e oS cle 4 «S ol

O aae 0 GlP e dalllbe ) slacusgass
S saliial o salbs pgd gu 5 saliiil o olhlan (Sl
e 155 e o0t (LIS oS il gsla Salbs Jslae
Solse (shan 5 sin e S sl gl G saLad GhalS
Ol slacns sans 5 Ko (S ad suliinl Jslas ¢ 0S5 )
b Shooss © MW Ghlay (oS b pae dallles
alls Lo oeaolas oSl Gulul S 50k © W
2l 1 (555 7+) Shobass JS 51 58V solival 5 salsa
ooyl 5 9 go o Gl a5y Silien 53,0 (3 5L8
pd slan 58 5 ol sud aladl abliie o) ps 4 aalllas «S

M Before HD

80 7 0O After HD

70
60
50 3
40

No x (uUM)

30
20
10 -

37°C 35°C

S A o] LAl galia go yuu =Y a3
$4253 TY) 5 3l o Gallia gaa 31 aas 9 Jus (NOX)
(S (542 )3 7D) S Salad § (ol 8 A
(P</+0 L lasane & glas®)

Jslas slos 2alS «S sls olis dallas ol sladiils

slos 5o € uslulicd) Hulbo b dawlie 5u ¥0° C 4 Hallo
03 Spalipssen slasiie sl Cow gl oo a3l YV C
Gl 15 Slbsgan 31 4ol G sl (b lolas
8 gl ge oo Salby sles (2alS 4S5 glaashy i aag
A Slbosas cldS 5 g was e GRAS | A HLas
ool oo Lol MMl sas (5,18 oSs b s ol
50l pas 53 4 b Sholas Lo b oyl (slos aallles
el o9 Sl da g8 BB (G0 ad (518 o g 8 S )8
& san 4 5ulls Ll o 58 5o KUVeq o eallias
el @l VY Gl aa 38 S 5l 50 b oS ol Kool )
o s b Gl Sla s oLt Tows
Ol ou Gea Llds cdl ol se ws e wilaiale S5udlio saa
8% 3l 53 Olase cnl 4 susk @ 9 Y B dalllas
bl 8l g dm Ho g w53 VOIA 5 OV/A (i 5 4 0w g
sad GESIIS wea s Vom0 G Salbuses b 0a Hlas
salbasan 31 a8 4S ke was o olas Laga,lK el
los b Salbosan 511 oo Gusid wols s 3S sles
2 1 Jeere slos bl ghlan wls 5 Sose Omb
Sosxs osa ol 1B YO C sloa b 5allssan (2500
e 5 480 (2alS 1y Slas ialy Gelaal al gl ol
ol o9 a8 P st e slas 5o 55 5 Loy Guleaal slal
Sl Salbugses 51 U gles Gubal s olhlay dalllas


https://ijem.sbmu.ac.ir/article-1-432-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-11 ]

IWAS 3T e (o )lod iagi ($2055 (3l panstoalio 9 jayiagsa 334 iGalzn \f o2

o8 Geaolid cdl ale S ytiasl sl Gl S o

3 3200908 342 asle geniasly culea b ok onl (gl Seubpw
OF ahasd V0 olilen 5 (Sdgs aned (S35 pole sl&ails avud plie
D S, asa Slasad 5 Sas e 8w alsl szl

10.

11.

il oo Sl cdia g maelive dlie Ll 5o € s 38

References

Bregman H, Daugirdas J, Ing T. Complications during
hemodialysis. In: Daugirdas JT, Blake PG, Ing TS,
editors. Handbook of dialysis. Philadelphia: Lippincott
Williams & Wilkins 2001. p. 148-68.

Marcen R, Quereda C, Orofino L, Lamas S, Teruel JL,
Matesanz R, et al. Hemodialysis with low-temperature
dialysate: a long-term experience. Nephron 1988; 49:
29-32.

Maggiore Q. Isothermic Dialysis for Hypotension-Prone
Patients. Semin Dial 2002; 15: 187- 90.

Ayoub A, Finlayson M. Effect of cool temperature
dialysate on the quality and patients perception of
haemodialysis. Nephrol Dial Transplant. 2004; 19: 190-
4.

Marcen R, Orofino L, Quereda C, Pascual J, Ortuno J.
Effects of cool dialysate in dialysis-related symptoms.
Nephron 1990; 54: 356-7.

Orofino L, Marcen R, Quereda C, Villafruela JJ, Sabater
J, Matesanz R, et al. Epidemiology of symptomatic
hypotension in hemodialysis: is cool dialysate beneficial
for all patients? Am J Nephrol 1990; 10: 177-80.

Cruz DN, Mahnensmith RL, Brickel HM, Perazella MA.
Midodrine and cool dialysate are effective therapies for
symptomatic intradialytic hypotension. Am J Kidney Dis
1999; 33: 920-6.

Schulman G, Himmel farb J. Hemodialysis. In: Brenner
BM, Rector FC, editors. Brenner & Rectors the kidney.
Philadelphia: Saunders 2004. p. 2608-11.

Franssen CF, Dasselaar JJ, Sytsma P, Burgerhof JG, de
Jong PE, Huisman RM. Automatic feedback control of
relative blood volume changes during hemodialysis
improves blood pressure stability during and after
dialysis. Hemodial Int 2005; 9: 383-92.

Dheenan S, Henrich WL. Preventing dialysis
hypotension: a comparison of wusual protective
maneuvers. Kidney Int 2001; 59: 1175-81.

Sato M, Horigome I, Chiba S, Furuta T, Miyazaki M,
Hotta O, et al. Autonomic insufficiency as a factor
contributing to dialysis-induced hypotension. Nephrol
Dial Transplant 2001; 16: 1657-62.

O ol 00 S Jae aald Glsie 4 oan 5 a0 Olsie @

il sl bast s Slas 53t dlas

suliie) aS aas o plas dalllas ol (sladisls ¢ gane 5o
Slbosan Jslao (slos (ualS (gai3a oS 5 sul g, )

oad (Abs Ghlay oo Seelisgas slasuaie cul ¢l

2bpranlSe Ylaial Grinad 5 5d g0 @8l aie Sallosas

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Miranda KM, Espey MG, Wink DA. A Rapid, Simple
Spectrophotometric Method for Simultaneous Detection
of Nitrate and Nitrite. Nitric Oxide 2001; 5: 62-71.
Ghasemi A, Hedayati M, Khoshbaten A. Evaluation of a
simple and rapid method for serum nitric oxide
determination in microplate. IJEM 2006; 17 Supp 1: 433-
9.

Yu AW, Ing TS, Zabaneh RI, Daugirdas JT. Effect of
dialysate temperature on central hemodynamics and urea
kinetics. Kidney Int 1995; 48: 237-43.

Jost CM, Agarwal R, Khair-el-Din T, Grayburn PA,
Victor RG, Henrich WL. Effects of cooler temperature
dialysate on hemodynamic stability in "problem"
dialysis patients. Kidney Int 1993; 44: 606-12.

Fine A, Penner B. The protective effect of cool dialysate
is dependent on patients' predialysis temperature. Am J
Kidney Dis 1996; 28: 262-5.

Jamil KM, Yokoyama K, Takemoto F, Hara S, Yamada
A. Low temperature hemodialysis prevents hypote nsive
episodes by reducingnitric oxide synthesis. Nephron
2000; 84: 284-6.

Yokokawa K, Mankus R, Saklayen MG, Kohno M,
Yasunari K, Minami M, et al. Increased nitric oxide
production in patients with hypotension during
hemodialysis. Ann Intern Med 1995; 123: 35-7.
Beerenhout CH, Noris M, Kooman JP, Porrati F, Binda
E, Morigi M, et al. Nitric oxide synthetic capacity in
relation to dialysate temperature. Blood Purif 2004; 22:
203-9.

Green LC, Wagner DA, Glogowski J, Skipper PL,
Wishnok JS, Tannenbaum SR. Analysis of nitrate,
nitrite, and [15N] nitrate in biological fluids. Anal
Biochem 1982; 126: 131-8.

Wennmalm A, Benthin G, Edlund A, Jungersten L,
Kieler-Jensen N, Lundin S, et al. Metabolism and
excretion of nitric oxide in humans. An experimental
and clinical study. Circ Res 1993; 73: 1121-27.

Blum M, Yachnin T, Wollman Y, Chernihovsky T, Peer
G, Grosskopf I, et al. Low nitric oxide production in
patients with chronic renal failure. Nephron 1998; 79:
265-8.

Kitamura M, Saito A. Dialysis hypotension: a review of
recent studies of causative factors. Nephrology 2001; 6:
109-12.


https://ijem.sbmu.ac.ir/article-1-432-en.html

331/ Abstract Shaheed Beheshti University of Medical Sciences & Health
Services Endocrine & Metabolism Research Center

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-11 ]

Original Article

Effects of Cool Dialysate Temperature on Stabilizing
Hemodynamic Parameters in Diabetic Patients Undergoing
Hemodialysis

Ghasemi A", Shafiee M. 2, Rowghani K2, Najafi Mehri S3, & Padyab M!

1) Prevention of Metabolic Disorders Research Center, Research Institute for Endocrine Sciences, Shaheed Beheshti
University of Medical Sciences, Tehran, |.R. Iran
2) 15 Khordad hospital, Departement of Hemodialysis, Shaheed Beheshti University of Medical Sciences, Tehran, |.R. Iran.
3) Faculty of Nursing, Bagiyatallah Medical Science University, Tehran, |.R. Iran
e-mail: ghasemi@ endocrine.ac.ir

Abstract

Introduction: Hypotension is the most common acute complication of hemodialysis. To
ameliorate symptomatic hypotiension during dialysis, cool temperature dialysate has been
recommended. Since reports show that not all patients benefit from cool dialysis, it seems
necessary to determine which patients benefit more from cool dialysis. The aim of this study is to
investigate the effect of cool dialysis on hemodynamic parameters in diabetic patients; serum
nitric oxide levels also were determined to find any possible association. Materials and Methods:
Twenty diabetic patients (mean age 63.3%7.5) were included in the study. Each patient was dialyzed
twice, once using cool and once using warm dialysate solution. Apart from a change in
temperature to 35°C, all other conditions remained the same during the study. Hemodynamic
parameters including SBP, DBP, and HR were measured hourly, the number of hypotension
episodes was also determined. Oral temperature was measured before and after dialysis. Serum
urea and nitric oxide metabolites (NOx) were determined before and after hemodialysis. Results:
SBP, DBP, and MAP decreased significantly during warm, as compared to cool, dialysis. Maximum
decreases in SBP, DBP, and MAP were seen in the third hour of dialysis and these were 18, 17, and
14 percent for warm and 6, 1, and 4 percent for cool dialysis respectively. HR showed no
significant difference between the two groups. Compared to before dialysis, NOx levels decreased
significantly in cool and warm conditions after dialysis (59+5 vs. 37+4, and 63%7 vs. 41%5,
respectively, P<0.01). Conclusion: Cool dialysis could decrease episodes of hypotension and
stabilize hemodynamic parameters in diabetic patients. Mechanisms other than increased serum
nitric oxide levels are involved in hemodialysis hypotension in diabetic patients.
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