[ Downloaded from ismj.bpums.ac.ir on 2025-12-17 ]

sy Th alabys

u.«JU c:l> ‘}&ﬂ_h:mvi) am‘g}:

{ {peoms Ad s Flss mblag Sl 5 (Ko e ke oKl
NP (WWAY Cligus,l g oeo,98) VY - VA 4z ) o)l (R doma Jl

ISMJ 2015; 18(1): 71-79

2152 30 Wiglliws 5 (53 990,15 Jokxo @55 o9l b
SP9 G905 Mg

.. Y L™ -
rd ol o oY s o add al
S Gl il Slas 5 (Ko pske dREDL b A S e o o i)
Jé.i'rﬁ u""‘)‘ b;‘.‘..f:‘.\.@.: I PRES 9 é“:'fl r}lﬁ o&Kils ‘é“:'ﬁ PECEAN Melg: c‘,l.ﬁ aJ;Y
b Glays bl Slas 5 (Si5 p ke oKl (53lussls 0 dSiils "

v

QY/A/Y e 5 s -4V /¥ dlas 8L 55)

e A~

Sl ssb 4 Gose dign o 2, e L S BBy B By gt 4 a8l S (55 2308 e 51 14
e 33 35 ge A plia gy p 2ol 2y DlB)F g el Ol Olsea ledd iy pasie Ol 00 B e el
et el el 0Ly 03,51 Cows a1 5 3 s 555 5 G mal e b J1 Kby oYU e <o b Wig e Sy S
el 4SS oy g Bl sy > e e 53 S5 e GBS gl gy p 4 4 Al 0 pST AL Dl
Gib 3 3 APy S G5k 0,8 Johowe Lsg 055 waxl o S8 Gy Kgm ol S 8 Slem eag Sy, 9 bl s
S X0 gAY Gils s ST S G 5 S il a0l 53 s S e 095 3 S0 3 8 Gouy o,
5 E 5 T 3sse PH 5 SSY (oS0 3l g Alolidy sk 455 8 o gai .0 5

A GF oAl 5 A 10 dads 5wl S sl GuF O A S5 s SSY 5 pH ol laadl
YVARY/EYA 5 VIV RO i 5ty Guo5 omnss 51 e Ve 4k 5o g (P=2/0Y) ol s 5o p 5 s YARY/AAY 5 V/ VA S/ Y
s g BB polie 51zl (P=2/0¥) 2l s s p S e

I3l G207 o 5P S 555 5308 shoms Slisy 5 o dheolh Ol gty ol DL 45 dns gn OLES andllan ol 15 S aoms

A2 o 4RIVt e 5 095 GaoF (g 43310 p93

C)L}'SV «pH «)3_5; uﬂﬁw" g‘_;}kg‘xb)ls Lé)ts‘”ﬂ ;Jéél:u '6-’?15 b\fj‘}

B i et S e g (S ple ot gl *
E-mail :shafieydr@yahoo.com


https://ismj.bpums.ac.ir/article-1-650-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-17 ]

VY43 s S 5k 223,18 oy 3 ool O O en 5 (sroid
jATP )J M)J ‘f' )\J:JULASMJ‘)KﬁA M-\:‘O

OBl 518 5hed 3 doss A Sl S lals
(¥) 555 s

M5 s oSl Jlse e O S
s il ASIE S st HD 055,
PH il col o8 wil o Sl sl IS
LU pH rals wus ol pls (0) 555 o L
0353 gz (F) 3003 3,08 g0 el DB L it
e el Jolo anienl 2alS 5 0555, Jole
VI (Na'™—H") e 055 ey O
O gaA e (Na*-Ca™) prredS= b
ke 0a53 SRl Ol ams & edd O5s,da
G (Bl Sl dals e dS Glal
SUS5Sshsid il e Sl Col and
2o Mg als Celag ws waS e S
S S PH S sba 55 8 o oSl 053 b
V) Ll oo L oSl SIS VYY

LS el ol 5 aS se 5 Sl )
Dl Jes G 3 B S e g
O 5 eslizal K8 3,50 53 <55 15 ealizal
Ll S dA) s b Sl 8 4l 5l sl
@ntegrade) sl as, Cose a4 (1) St
(\+) (retrograde) i8 , &ojso o bossd G5
Sl pslle bossd Gop sl Sope w
3 S s 5 el aidls s ol sla kS
BN “NUSCRVPRCWIE S BRI P
CiS Ol e 4SSl anils gy Ol G yms 04
LS o ealinad OF 51 o35 o puasin 050l 40 (535
Yo GF 52 m Sl ahols b aa oS (s v
Gy e a5 (V) LS e oslgly 1) aids

Gl 52 S e ile (B WSl ol
Sl pals Oloys 4 &S J)5we )3 48 Lal o (150
SAsS Gl M Ol 4 5L dadk

s,ls (CABG)
@b Gl la by, addS Jl 00 b s
Chable ol oS 3 1y B Lo sdal 3 g s
bilg S 55 58 Iy g3, (HeAIS) upn il
L3 S gy Gy ime Jgloee 0wl Esl
Gl 5 35 Sy Jsboms OF At b S b oS (V)
\v)lmoiqjgﬁmis,ﬁwﬁw
53 e e VP10 55 5 ol 55 IS ) 53 s e
oo 53 s 290 0dd GLSN 500 55 JS 2
Okwslew s (Braimbridge) Ty B s 1AV0
SR b el s JL sl gl eles e
s e dee b e 88

Y) L& el (St.Thomas Solution)

ol 2 b el S s s el 0554
Sl edge 358 s 5l Clables Cgm lao g
il glaeged Sl el b 0gST a8 o e
Jos 3 b S e S e Olige 308 g0 ) S ablos
5 Sl ooy Lo 53 Y=F 5 S 4 5L B~
b il o Jlk) Jgloe 5 osd on s
dady bl Oliabl Oles 5 35k ol 3 1 Ol

ol 0wl (S s LA |y 0T (g s &S
shd 5 ATP mhas b o8 55850 (6550 o e
My 5503 PHD Jobo J=s aned 5 PCH) (315
() 2l e b Sl san b S5 BLEI 53 S
oSl (Gebhard) 5,S ki b omes
S5 pdsbe bl p SIS 5l e

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-650-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-17 ]

WWAY gyl 5 a8 /) osladi /padome Jl

A

s B aS ala b sl 0oy 53 3,08 5
OLE 1) sdme 050 80 U3 55 5 ol B
St B s a5 Wssel by 5 (VF1V)Lsls
338 Wy SUSY pasie e 3k s
A3 G LAE Ul 4 sdoe O3sdn oK o
Slr s Ahe LRI Washout) pizes ey
5 oSl Ol dgb 4w pesisl o

Al VL 53k 5308 D lons o5 SO
sloes G5 5l e oS Sl ol G ol 31 Gl
oA ae Ghlesl b a8l S g5k 508
Oloj kil g (oSl Syme S S5 S g S

.ﬁ)jiwhﬂgb L;}Lﬁb)S&)ijLﬁ

la fgy 9 3lg

o 03 el s aed adles Gl
oskie 4 G Al s 4 50 a8 jlen VY aalllas
A S 13 anllas 3y0e cdils S5 S Bs,e L
doloes )8 g 51 Cliblos glie &0 505 S
e dole Oler pm A5 S g3l a8
5e3m Sy ol OF by S w5 oy
V¥ ol s ) T e anb Bl Ll
Dan oo TV s dpoishen V20 S Jsn e
il VIA L sl PH 5 de e Ve 0l S
e G

Oblesy 5 55 5 (nl & bl Ll Jls
Sl 53 ol BB Sy S Gy 0 Ly Joo LA
2l 2 B s b

ol e s e Bl b S
3 oYl s GoF b s S ) A

3l Sl Sn Gk o) e andd Bl s

SV AaS Cae sl 250 03 sb e )
2Ol S plpl cl Sl (6 i el
sbdsle 51 dol- gbadpbe vy ol
yigr gl ARl S5 S esee SL a8 L dlae
Shastie Sl Jols slp 1 oSl cunss
SOl Al sl e S5kl G
oo bkl Olgea 1) Ji3 LB S5
LS ks bl

il Ol Sl anslis o st 53 (g3date Slallas
Cope Sl dsle G e glas sl
Jos 3550 53 Losara Oladlae ol Ll cl as S
53 01 G amlie b zin 58 Gsp >l
Slasss 3 5 o pladl Slday S5 5 S8 Cuns
2SS L a s Sl eag Jes 5l ey &yl
e S ple (68l Sy o e
5l Jos o Sl opss sk s s S
P I T VI RCIU B WG A JE ST (N S I
Ll a8 K o gladllas O 5SE o s
P B & S st s s e OT s
3 Sl Camlbos 5 S5 S g 550 O ¥ S8
33l s o 3 oSl LS s
Al B B e

Jle 55 0LKes 5 (BiNg) Ko BT L sl ) 5
wiged (SIS S esee ATV
O 5505 0T, 5 gl sl

S F5S s S GOl iz el Ul
G3daze Slidw A5 S el oY Slilesl ol
ShGshsals Jiee Glac b opar s
slaaws n 51 b RAg LB e slacs 55
Sllae pl 56w SO 3 5,8 Cyge S gl
b5 O30Sl il 5 SSY A5 Ol Olides

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-650-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-17 ]

VE/ds s S g5k 92,8 s 5 oyl 0L

b')&mﬂ}ﬁm

el ABL-985 oKavs Loy PH Ol opuns
e b cdlas 5 Pl Sl ey e 58S
2y VY Jlesi PHE Bl 5 dl plosl LB ol >
oo b oS by SV sl (580510l
oslitul b s 5558 ctle (COBAS MIRA)
el S b Osal sl S8 S
Sisy b S s Wl s2S (DiaSys DSG)

B
S 13 8 el (Enzymatic UV test with LDH)
A 3 S he SO Bl Sl Uy
b gladi s gl OF Jlo s Slaie 5 cozls |, oSy
23 dgoides IOYIY L 1) s 3 0 S s F/O-Y
ol an S Ol plal s lad sl (g IASUS g 2
Cose Siuss)S dsee Gy Olis sl
GuF ) B S Gl 8 il 8 S
Ar Olye Cos Ao a8 5 S5k )8 Zus s
Ao 4 S Ul Gyl A 4iBs V&S gliised
Cged s AVY Ul G5 5l d a3 VY Ll 5 AV
G e s AT ol Gy Sl e s Y
3 BYY BY i pss Gy Sl d sbadises sl
plnil g o3l 4 5 e S olanl BY:

A el el

Lesls Jolow 5 4 2
SPSS issle s 51 Weesls o 5 s sl p
VO lss (USAC 1le ChicagoSPSS Inc)
Sl 5 il Sty s s S edlind
e o Sle osles anslie (gl lodis 1) 5,10k
5 (Paired samples t-test) 35 5 oo sl
a5 5l S sl Ol Jsb s Sl s
G gleesls bl T
(repeated measures analysis of variance)

5 S Sl Ol Rl Sl ey s oS
Slew 2K 5 (B o3Il 4 ilo s ol
Al el Yo Ol ol 5 el 5L
Sloy oSOT 31 oy 5 0 Guo O O35 pSAS
51 e 4 (activated clotting time) Jls sl
Sl shas 5 ol (ISUSE A, L AL
oy K2 JHE K e 5 85 s
DLP® =) &5 55, S3b sl Gos
S O & ol b SO jde o5 0 ol
3305 S35 ogm 31 05 B8 5 4ised o5l mar
Slaws Colda b g es gos sl sdas el Ca3
S 5033 3 S S egame 5315 01 S5 05
Shcmbe ol s OF S oSl 5l 00 redas
S Gesb Sl s bl 43 813 S e
23 3 0L by 13 OT sll s oS K e
E L B s w2 5l pa L1 0T S5

A3 S ol cly plas 4 V() L)

« 9o g.é)ﬂ@-? I

s oo 50 J8 el oy ol f e 5l am
S W So (@ IS 51 ) skl
IS Sl day oST 4B S 558 e s O35 e
453 YA 30 535 e 53k 5318 Jse )y 5T
VO Ok 055 bl poY Ol 4 1 51,8 ol
3 e BP0 O35 0SS o el 4 e
Jols & 05 Gsed a3 Gy OLL 3
Gy w3 Cose 3 5 a3 Ve 5 WYV Sl
S ased Gy Jolsd ren a4 G5k sdme
el Cgr oD 5 AE a5 558 e
sl 3 4 oKl 4 dholidl 23Y Ll
CoSILl 5 b esl b wudls L3 e U
RO SCISNIN o]« BPRESE S W

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-650-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-17 ]

WWAY gyl 5 a8 /) osladi /padome Jl

cgr b/ VO

b was (P=2/0Y) ol sy V/YYYE/FY
abﬁ):.\:.:g J)‘ d‘.’.))j 09 QLA) )P-T &BJ B u;.alS
sloe Gio3 Sl ey agds Yo OLL 3 S (s &
Sl S 4 g VAVYEOF w4 pH 3L 558
(P=2/2Y) ol ademsy VIY

sloes 095 Gop 3 S5l day 093 53 fomy dny a5
SSle GLls s S e Voai3s 55 g3k sslS
“ L)Jj (P='/'Y’) osﬁ \//Y\‘H:~/~\‘O L f\f pH
Slie Ve aiBs B g o3 e Iy 2alS 0T Sl =
Dlde s VY adds js Js wal e VY YL s ol
ol VY 5l S &S edew, VEYEMOV
OF 2als S 58 e 4 alasd ol 5 L(P=0/0Y)
A6y 9 4.5.;9) Yo dl.;li BE Ly ngzu “ o asjj'.é‘
(P=2/4¥) dy oo $/AATE /0 OF

——pH

P35 ey PH s

il lgiles 53 558 s PH 0S5l Ol sl
Oy SN T osas s sdal s =
oals Ol Y Jader 53 S5 S esew 3 Syrge
ol 0

33 53,5 g DSV 0500 il (¥ Jgu

iz ol
S SBlmil Kl sl g
ALY OA/Y + s Y SLSYA
¥/4¥) 14/5Y0 Y oY Ay
Y/AAY YAISS Y SLSY AYVY
Y/00A Y08V Y sy AY.
Y/EYA YS/FEY d oSy By
Y/AVY T /0A0 'Y oSy BYf
¥/vaq AAvZED Y sy By

0l S S (sl (sl e e A eslind
Asan S b s

sl

Go,s Lgm Jor 4 3L S Ly VY addlas ol 5o
5 ok B S S addlae 5ppe il S
OO/AYER/OY axdlas -l 53 Ol pr Sline Bl ol
g SShS VRAVEVOY 055 Sk ki 5l 5 Jl
<S5 4 Oble LEVDD ; EF s
LS sl L gze 5 FAYEAY 5 OV/YORV/VY
54 Ol 3 S sl 5 LS
Ol Jaugio .ol 634 YOAES/SYV 5 Y/AYEL/TQ
5 OOEONY L5 Ollan 53 5 IS
okel s @L“J ol Cesay i AAOAEYY/
P35 oo 0> 3550 O PH T o a5

Wl o 03ls QLIS Y J g s

53 5355 o g PH 0150 5580 (1 J g

s sol)

e G il oSNl sl oty
+/+0) VYV ¥ PH.A0
+/+ 0¥ V/YAA \Y PH.A7
V1 V/YYY ‘Y PH.A14
/0¥ V/AVY \Y PH.A20
+/+¥0 VIXY? YW PH.B7
QAING VIN#Y \Y PH.B14
07 £/AAY 1\ PH.B20

J) 1l s Ol 4SS 355 L) s w5 L

Sl Adgdlas S (G3khpo)ls dsl=e G5 0l

b F5S s PH o 4 0oy 2208 L s
s ol Gooy 5l A Vo akds 53 48 (g o 4y 02l

55 5 (P=2/0Y) sy VIYAAE/OF w5 g3k 25,8

o ka8 dal=e o 5l A VY il

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-650-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-17 ]

VE/ A Il S g5k 92,8 s 5 opeal 0L

b')&«h}&:m

Cou

SN el s PH Ol aslis 5 baail w x5 L
Slis P e dobie Oy A o Sl 4 e s
s Yoo S Aol s wS 3k nsylS Joleee
3 0350 3,8 5 5l Cdle (gl sesl Ol AL s
S Dl s Fb S Sl Jeols sl oY
PRy D)o

(F Jlosed) SSY o :S0ke 88 a5 s L
oo essn Jolol 5o DUSY s oS 0 5 s 4 s
S aS B ol glanl s ol sl ol
O35 s s Sleay Wil o s Sl
3 e sy QL eliladl O3S oS et
5 A4S o el (S5l e b S s 5
Al s Sl S aS ol Sl
ATP W5 e 5 oY 5 ol 50568
oSl A e sl 53 ol (OA) XS e eslicd
Coge Ol G e o> 5 ey VSQL”SY SNy o
s 3 Y gl s sl 13 s e
ok esls DL 5 sbiees S AL b 568
CAs el ol cldS L ol 4 ol
Y 15 sa5) ol iy, YU SY 55 oS

Ol 025 Vb G & sl s 8 4 o3V )
)apfdlﬁa\“' Slee A= 31 i Slae 4 olsY
335 Landy 035 3 s Ol e 1) ) s
Sl Kas Oz 3503 (24 s Dos e
0l 3 s se oW 3lse 5 (6 3L ph Lo s
s &S PH Ol san NP AU QRY 555
Wlp s pal el O Sl 5 02y e
S Olpeas L Al e 35 50 lash 5 el § garee
b Sl abi cpl ol 23 8 L s ol )5S

SN Ul 4T e oS 3505 25 WL oK

Dlis Sl ol o3y OLES Y sl 3 &S S0k
e 5l 5VL el gan 35l ge 8L Lo 5 DUSY U 5
sdalie b (Js ol w3 s 53 pSke T
Mg SlsY Ol Il a8 55 8 o jasiie ¥ ls e
S Voagds o &S g s 5P e ol
oSk e S 3k Jglee Jl G
2 oS ke VASTORYARY 5,8 g olsY
Sie 5l S Lol 4 oS (P=2/0Y) sy 1 s
A 53 S ke OMNEOYON ooy 5l S
Iy il sy s of 5w P=v/0Y) it s
o dl Gy Ol A VY adds 0 S (g 4 e e
5> 5 P=2/0Y) 2 s 53 p S e YASFEY/AAY
VEOPVEY/O0A 4 Jsl Gy Sl day dds Yo 0L

P=/0Y) o sy 2 s 3 va,l.a
DS Todms 53k 23, sl p35 Gos5 5l
Viaads )0 oS g om wrensei My A 5 S s
s DY (3 2,8 Jsloes 053 Gu 5 5l Ax
sdey 7 ees 53 oS o VRIEYYETIIYA 4y iy S
s Tdoee day 4 Ole3 gl 315 P=2/0¥) o
234 S 4 o3 g My (1581 5o ST g SN
SMie & 3k 5238 sbs 035 Gooy 5l A VY adds
(P=2/0Y) oy 2 g 55 0 S oo T /OAGEY/AVY
03 e e SRl DU ey Ol pl )
4 psd Gy Ol A akds Yo 0Ll ps 5 &S g 4
ol sk mlws 3 pS ke FYEFVAY

(Y Jl3503) .(P=+/2Y)

]

———pH

ME/dl g gt Y i ol
- 4+ 1 % ®

(adgda) sl

Cilzses (gl 55 i S g DSV Olsae pSle (Yl 50

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-650-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-17 ]

WWAY gyl 5 a8 /) osladi /padome Jl

s b/ W

e 5l Jes Sldn o by Jes oK Ll
Sl e (i e (L et 5 SOSS
sl Gole s 5 KL o5y glacidl e sy o
S35 LlF o 30 ookl o e Oy sLaelSnns
wsl aaldS b e gl gla iz Sl olaS s
Jelse ple Sl w5 L b andllas s oSGT Jl>
b S o 02 B aallas > eds w8 K s
e S sk sy S SE (o S
oo g5 & $3b5 om0 Lyl 5 0358 55 S
GBSl b g odd G rae (3L s0)S
S S Ul p cphs 4 b gba 1 5l Saas
g SoS pre sbhdnle @Sl
Skl 5 g5k a8 Jsle S e Sl
5 (Crittenden) oux S« e 3L IS
Sl el sl S8 Ol Kes
sl ple @ Seslll (W b &35 5 65550

(T ol o ST 55 8 s

& S 4o
Jglos sz Sliny 5 cym 4ids Yo Jslte Olo
Al g0 el 5 cslin Oley A5 Il S (55 52008
L S oS Dolos 51 &S Se 6
ol 5 obie Oloj iS00 ealital LB BBy gl
3P GF O s 4350 ps 5 sl G o

References:

Wik A 53 e S e T Slre A 51
AL VY 51 xS 55 Ol sen PH

Tl e b 55 e PH Cn s o it o
Aol 5 sl cillas LOT s S o s SlSY
g A5 S 3k 58 sle Gpy Sl s
S V0 aids 5o 5 el ol S5 S s PH
dor a5 (Y Olssed) edewy VI 1 S 0 Jl s 5
aids Ve Jsay VL e o5 5l A [FREy
G 555 g PH o [XE 55 Gy Ol A
aoaxrs bl s Sl eden)y VIV SIS
S 58 s DY Slojen o b 0T llas
OF Sl sl o 2 s o oS ke Yo 5 VL
S g8 Jolee 3l S LK s &S
sl ards Vo 0l amled e eslinal A3l S
Gurs e by aol Olgea (safe) ol
Gy O Oy il oY ey o SBay 5 5 L e
3 £33 Gy O Ol s 4235 10 w4 s 5 I
Al el adds Ve e

S 4S5 ol boadlas b Oldlas sl ool
22 b b e 5 CL5 SHE e e (g,
slassls 4 3l Ole o 51 Joe 51 e glass,
oSS s lacsls @ W s
S Lng o3 ged anlllas Gliwjlan ey S e s S
Loy @S o Gl we LB
oz Sl Jalge 51 ok 5l e dindl g s

1.Hearse DJ, Stewart DA, Braimbridge MV.

Cellular  protection  during  myocardial
ischemia: the development and
characterization of a procedure for the
induction  of  reversible ischemicarrest.
Circulation 1976; 54: 193.

2.Braimbridge MV, Chayen J, Bitensky L, et al.
Cold cardioplegia or continuous coronary

perfusion? Report on preliminary clinical
experience as assessed cytochemically. J
Thorac Cardiovasc Surg 1977; 74: 900-6.
3.Hearse DJ, Braimbridge MV, edithors.
Cardioplegia: ~ Protection  of  ischemic
myocardium. NewYork: Raven press: 1981.
4.Gabhard MM, Bertschneider HJ, Preusse CJ.
Reviewing the pros and cons of myocardial
preservation within cardiac surgery. In:

http://bpums.ac.ir


http://link.springer.com/search?facet-author=%22C.+J.+Preusse%22
https://ismj.bpums.ac.ir/article-1-650-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-17 ]

VN A s S 65k 93,8 G, 5 opeal 0L

b')&ﬁ-h}ﬁm

Longmore,DB, edithor. Toward Safer Cardiac
Surgery. Berlin: Springer Netherlands; 1981:
p. 21-53.

5.Dennis SC, GeversW, Opie LH. Proton in
ischemia: where do they come from; where do
they go to? J Mol Cell Cardiol
1991; 23: 1077-86

6.Tian J, Shen J. A 3P nuclear magnetic

rosenanc. J Thorac Cardiothoracic Surg 1993;

5: 98-105.
7.Flegel L, Wang H. Regulation of Na+/H+

exchanger in mammalian myocardium. J Mol
Cell Cardiol 1997; 29: 1991-9.

8.@vrum E, Tangen G, Tallgfsrud S, et al. Cold
blood cardioplegia vs. cold crystalloid
cardioplegia: a prospective randomized study
of 1440 patients undergoing coronary artery
bypass grafting. J Thorac Cardiovasc Surg
2004; 128: 860-865.

9.0norati F, Renzulli A, De Feo M, et al. Does
antegrade blood cardioplegia alone provide
adequate myocardial protection in patients
with left main stem disease? J Thorac
Cardiovasc Surg 2003; 126: 1345-1351.

10.0Onorati F, De Feo M , Mastroroberto P, et
al. Determinants and prognosis of myocardial
damage after coronary artery bypass grafting.
Ann Thorac Surg 2005; 79: 837-845.

11.Warner KG, Sheahan MG, Arebi SM, et al.

Proper timing of blood cardioplegia in infant

lambs: superiority of a multiple-dose regimen.
Ann Thorac Surg 2001; 71: 872-876
12.Follette DM, Mulder DG, Maloney JV, et al.
Advantages of blood cardioplegia over
continuous coronary perfusion or intermittent

ischemia. Experimental and clinical study. J
Thorac Cardiovasc Surg 1978; 76: 604.

13.Bing RJ, Vandam LD, Gregoire F, et al.
Catheterization of the coronary sinus and the
middle cardiac vein in man. Proc Soc Exp Biol
Med 1947; 66: 239-40.

14.Teoh KH, Mickle DA, Weisel RD, et al.
Improving  myocardial  metabolic  and
functional recovery after cardioplegic arrest. J
Thorac Cardiovasc Surg 1988; 95: 788-98

15.Weisel RD, Lipton IH, Lyall RN, et al.
Cardiac  metabolism and  performance
following cold potassium  cardioplegia.
Circulation 1978; 58: 1217-26.

16.0lin CL, Bomfim V, Bendz R, et al
Myocardial protection during aortic valve
replacement. Comparison of different methods
by intrtaoperative coronary sinus blood
sampling and postoperative serial serum
enzyme determinations. J Thorac Cardiovasc
Surg 1981, 82: 837-47.

17.Engelman RM, Rousou JH, Lemeshow S, et
al. The metabolic onsequences of blood and
crystalloid cardioplegia. Circulation 1981; 64:
1167-74.

18.Teesalu RV, Sulling TA, Keis UE, et al.
Myocardial protection during aortocoronary
bypass. Cor Vasa 1979; 21: 407-17.

19.Khabbaz KR, Zankoul F, Warner KG.
Intraoperative Metabolic Monitoring of the Heart.
Online Measurement of Myocardial Tissue pH.
Ann Thorac Surg 2001; 72: S2227-34.

20.Crittenden MD. Intraoperative Metabolic
Monitoring of the Heart. Clinical Assessment
of Coronary Sinus Metabolites. Ann Thorac
Surg 2001; 72: S2220-6.

http://bpums.ac.ir


http://link.springer.com/search?facet-author=%22D.+B.+Longmore%22
http://www.ncbi.nlm.nih.gov/pubmed?term=Opie%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=1658348
http://www.ncbi.nlm.nih.gov/pubmed?term=%C3%98vrum%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15573070
http://www.ncbi.nlm.nih.gov/pubmed?term=Tangen%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15573070
http://www.ncbi.nlm.nih.gov/pubmed?term=T%C3%B8ll%C3%B8fsrud%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15573070
http://www.ncbi.nlm.nih.gov/pubmed?term=De%20Feo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14666005
http://www.ncbi.nlm.nih.gov/pubmed?term=Mastroroberto%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15734390
https://ismj.bpums.ac.ir/article-1-650-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-17 ]

ISMJ 2015; 18(1): 71-79

Original Article

The safe interval time of crystalloid cardioplegic
solution transfusion during CABG

E. Shafiei ©*, Z. Eouladi 2, P. Shafiei °

! Department of Cardiac Surgery, Bushehr Heart Center, Bushehr University of Medical Sceince, Bushehr, Iran
2 Department of Basic Science, Bushehr University of Medical Sceince, Bushehr, Iran
% School of Pharmacy, Shiraz University of Medical Sceince, Shiraz , Iran

(Received 19 Jun, 2012 Accepted 23 Nov, 2013)

Abstract
Background: Cold crystalloid cardioplegic solution is used for cardiac arrest and myocardial protection
during CABG intermittently. There is no defined safety interval time for cardioplegia infusion.
Measuremen of the metabolite release from myocardial cells in coronary sinus implicateis accurate
protective effect and safety interval of cardioplegia. There is no study that surveys the metabolites of
coronary sinus during CABG.
Materials and Methods: 13 patients that was scaduled for elective CABG cold crystalloid cardioplegia
transfused via aortic root. Coronary sinus blood samples were taken in different times, before and after
cross clamping of the aorta at the times of 7, 14 and 20 minutes. The samples were analyzed for pH and
lactate immediately.
Results: The pH and lactae concentration in coronary sinus at the time of 15 minute after transfusion of
the first dose (pH=7.18+0.043 lactate=30+3.983 p=0.02) and 10 minute after the second dose of antegrade
cold crystalloid cardioplegia (pH=7.19+0.045 lactate=28+3.438 p=0.03) were out of the range of
acceptable level.
Conclusion: This study indicates that safe interval time between the first and second dose of cold
crystalloid cardioplegia transfusion was 15 minute and the between second and third dose was 10 minutes.
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