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=Abstract=
Evaluation of Cardioprotective Effects of DelNido Cardioplegia

Seok Jeoung Woo, M.D.*, Bong Hyun Chang, M.D.*% Kyu Tae Kim, MD. =

Background: The aim of this study is 1o define the cardioprotective effects(functional and
metabolic) of newly developed DelNido cardioplegic solution{containing plasma solution,
mannitol, magnesium and lidocaine). Material and Method: This study assessed the function
of rat hearis after intermittent infusion of DelNido cardioplegia with different preserving
methods(Air or Icebox) for Zhours and perfusing the hearts on a Langendorff apparatus.
Heart rate, left ventricular developed pressure{l.VDP) and coronary flow, were measured at
pre-ischemic, post-reperfusion [5min, 30min and 43min. Coronary flow was standardized to
dry heart weight. Each weight was weighted to calculate water content. Creatine kinase-MB
ispenzyme release was measured and ultrastructural assessment was done with electron
microscopes. Result: DelNido group was better than 81, Thomas group and Jcebox group
was better than Room-air group. Conelusion: DelNido cardioplegia have beiter myocardial
protective effets than St. Thomas cardioplegia when they were preserved in the Room-air,
But we can not tell the difference between Delnido cardioplegia with Air preserving method
and St. Thomas cardioplegia with Icebox.

(Korean Thorac Cardiovase Surg 2000;33:613-22)

Key word: 1. Cardioplegic solufion
2. Myocandial protection
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Table [. Compostion of ChoohgWae cardioplegia #1 and
DelNide cardioplegia

ChoongWae ) DelNido Cardioplegia
Cardioplegia
Na(mEq/1} 110 Plasma Solution A 1000 ml
KimEg/1) 16 Mamnitol{20%) 16.30 m]
Ca{mEo/1) 24 Mg Sulfate(50%) 4.00 ml
MgimEqg/!) 32 NaHCO:(ImEg/ml) 13.00 mi
Osmolality(mOGsm) 324 Lidocaine(1%) [3.00 ml
KClZmEqg/ml) 13.00 ml

Blood - Formale = 1@ 4

Table 2. Composinon of Krebs-Henseleit buffer solution

Component mmol/L
NaC1 118.0
KCl 4.70
CaCln 252
KH:PO, 118
MeSC 1.66
NaHCO; 24,88
Glucose 5.55
pH(G vol.% CO1) T4

e Hodr

Al
=

%)

A=

=

Aol My B 320~ 380 gm] Sprague-Dawiey Al &
é] P2 297k E AREERgrh AR A E DelNido 47 ) 9
(DN St Thomas A7 # (ST S Agsted =0, Tavle
1914 B el e 2HeE Azsle A4sad 3,
Delido A7 x|l 2 228l 1589 DelNido 3% (Formuls) ol
AR 419 W& ol Agagm, 444 477
9l S Thomas 414 A& 2=2] 417 =)l 11@*‘3—"'”01] e
WIEFS Hrlsle] Moy falstA atgelA Alget
SlelTable 1). Kyebs-Henseleit $H290-2 Tyble 29} 22 54
LB Qi dAFAIL Azl AlLaglc)

A

A 3A: Sprague-Dawley Al 23] 2078 E o2 72 °] 4
TEE 53 A& Adeglch Al E(?E]E!)% tll
LA HET AL 0 Y F push ks
o) ST 20 mijkgs 13} FYHL R Bl oF 30~ mmHg
2 e ofd AX TlEEERE B8 faEde]
AEezx AAXE U A 24, 33 4

~ 614 —



o917
2000;33-613-22

Cardioplegia infusion (40min interval)

Ist 2nd 3rd
| b b

I I I

Initial perfusion (30min)

Ischemia {120min)
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Fig. 2. Diagram of the isolated heart perfusion circut The
heart I1s perfused at a constant perfusion pressure of 80
emH:zO with oxygenated Krebs-Henselat buffer solution.
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Table 3. Heart rate{unit: beais/min

Table 4. Left venincular developed pressura(urut mmHg)

Re-pertusion

Re-perfusion

Group  Pre-ischemia - Group  Pre-ischemia

13min 30min 45min 15min 30min 45min
1 294 t44 26021 24444 23348 1 102412 70+ B.3* a9+ [0* a6t 15"
2 292131 283:F44 286+39 270+ 26 2 103:- 10 8810 89+ 10 g6+03
3 294122 265:+37 253£31 2424329 3 105+£8.2 86=8.3 g2+76 79174
4 284122 2751125 274119 27119 4 99+ 8.0 91=7.3 9311 8818.9
ST 29336 271+35 265t 46 251+42 ST 10311 79413 79+ 14 76716
DN 28822 270430 264 £28 257327 DN 104493 BE L 7.0% BB 11~ 84£9.3%
Room-air 294142 262=29 248 =37 23838 Room-air 106310 7811 75111 7213
Icebox 288126 279=34 280 30% 270%22* Teebox 101 +92 Q087 a1 10% B7LR.B*

Data are expressed as mean=standard error of the mean.
* p=<0.03
ST; St. Thomas, DN; DelNido
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A A EEa, ADF 5T 58, 308 E—l 438 715
T 24 AU (mmg)L Fﬂlil"ﬂ B] 3}
2] 11131-3 2 15%, 30, 4589049 »Pa“hll“ °1 E?ﬂﬁ*
2177 9pE W] Zef A DN
i 5‘]]33’_'%‘- % 155, 304 ‘3-1 45I4 el Fr2EHA =92
HH wredAe A2 A
%‘-O? ) shA] =9eHp<0.05)(Table 4).
154, 304 ol 458to] SAEk A3
‘?}(cardlac work load)-ﬁ— kg A AYSE 28 A
< mmHgfmin) 22 1ga, Aol vlgke] Az, A3 YW A4
2 A TR, 308 2 458049 ghel R-2EhAl
UTHP<0,05). A FA] P wlmellAe M| Al
2] gho] Agatel vjEle f-48A =4

3 o
5 15+,

=

5
ot

A

T (54, 308, 5%

Data are expressed as mean tstandard error of the mean.
. p < 005

ST, St. Thomas. DN; DelNido

tH{p<0.05)(Table 3).
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Bl B AFe] g ETAR e & R mlmiy
am dy we) 7 Fbl BAEEHe R f-od) Aol ¢ly
vk AAAdE wme} Aefra] b v wel M fol
Ao 7} 419l rHTable 6).
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2§t Aol glslvhTable 7).
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s dAn g5 T 453 & Ay Bopa A 57
¢ CK-MBaghmh#Al& A2 AAR F 458 F37) o2
o] wshA FAERE e R ol E3irHp<n0s). A7 A
A vl A= St ThomasTo] 23k =9k =](p<0.03),
AefA v vlmeAl AgFe] folEAl Eokd)

(p<0.05)(Table B).
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me o] #ah dwi Hre 2Eg
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Table 5. Rale-pressure producl values

Re-perfusion
Group Pre-ischemia
15min 30min 45min

1 30274+35213 18455 - 3064* 171701~ 4933+ 15986 6310%

2 30212 = 4461 253576282 238783690 234353705

3 3221413992 231095383 20993 =3924 19342 =3742

4 283903847 25174=3889 25836=4577 24078=3711

ST 30243 =4661 219265935 21524 + 6826 19711 +6295

DN 30174 — 4258 2421014595 2357614829 21868t 4343

Room-air 31244 £4573 20802 + 4846 19082 + 4719 17664 + 5279

Icebox 2924014100 25259+ 4948* 26856+ 4934 23778 1 3589

Data are expressed as mean I standard error of the mean.
T op < 005
ST; §t Thomas, DN: DelNido

Table 6. Coronary flow

Table 7. Cardiac water content after perfusion

Re-perfusion

Group Wet wt.(gm) Dry wt.(gm) Water content

Group  Pre-ischemia

15min 30min 45min
1 7E6 35 £12 31 13 28 +13
2 5244 4316 4126 38=5
3 50+5 4149 =9 210
4 444 37-+8 36+9 34+9
5T 1916 39 =10 536 L1133 £11
DN 47£5 3940 6G+9 1349
rd =
ARANE ALl AFAE fEIE FE5L A7
A& ® FAEA AR A7z, oA Aike] AL A&
Hog AL, e wpE AL devla] A F=
7 Solrh ol A el gl e} A A AA
A|A FA o HA =85 FhAhA7|o, = HEA] 717)7] A=
5o &3 A AnE 1‘3]“104‘# gith s YAl wa)
A trEola 2 glvk ZF, vkadls, procaine, E-& A Twg
ol T& AHEL AARAE doad £ gl o5 ARAE
dor)le HAEL S4Fe JARE Frdln, e
ot 5 sEA ks Ayele, = AZg 4k 2t o
A5 Faai g olvh o] Hsle] Ag-e] 7l Tl

dlavAes =2 AL YA s s A%
T8 el eelm, lﬂ#cﬂ Agste] ZgafAel AAEe
AEY F9E HdAZI EE vl

e F2 AR, Azasds

1 [.127%0 10 0192+0.014 84.0%
2 1.074+0.20 0.184+0.022 84.4%
3 1.049+£0.12 0.188--0019 33.1%
4 11912000 0.198£0.013 827%
ST 1 106015 0.188--0.018 830%
DN 1125=0.12 0.193£0.164 82.8%
Raoom-air [.OBE =011 0.109=0.016 89.9%
Teebox 1.13610.16 (.191=0.018 832%

Daia are expessed as meanTstandard error of the mean.
ST; St. Thomas, DN; DelNido

K9l Ak eafacton o] 7| 5. STl B EA AR Al v
2olge] FEetAl Hwl ATPEA A Aol 222 5 3l7]
wEol A A Gel wlavge] Hh=a] Eiks|efol sn, 2
FET 15~20 mML7H Avgk Zler oA gtk <Al
o2 wpadled A £eke] DHP EA) dAAE #8-at
o Qom0 m 2 Alkelay 2ol fEE oA
stat giek Geffin 52 phiviee] AR el 7= gld
o, Fleh 22 AL 2ol Al A A 2] AT AaE S
Az, = FRAY AL CaATPase’|sS H2AA 24
FrE A dustdn
] E"J‘El o e FEsREY 3l
At Fole AH, olE slEids 4

ad}

T i} Fas g

Al

fu s
T EEF AR oF Pt Al B AR AGE e
= 8 BRAgeRa ALLwE doza 4 gl A
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T;able 8. Release of crealing kinase-MB funit: ng/mi)

Table 9. Ultra structural change of cardiac muscle fiber

DelNide 43 A

Dala are expressed as mean tstandard error of the mean.

rop o< 005
S8T; S1. Thomas, DN: DelNido,

EE7F 15~-20T8) M L2 FAH gl Fokd A
A 2ms} WA E Folgr| de, 4~8Te) W 47
AMg AR Avele 94 mE Vg
2 e Al glelAx,
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Group 7 Edema .
1 . 112433 246+7.5% change  change change depletion
2 8725 89+44 1 2 2 2 1
3 109+39 11.2+38 2 1 L 1 2
4 89+ 1.4 8412 3 2 1 ) 2
ST 99+3.0 16.8E£10.1* 4 1 1 1 1
DN 09+29 68—=32
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