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=Abstract=

Pre—and Post-ischemic Changes of the Constituent Enzymes in
Isolated Rabbit's Myocardium

Soo Bong Chaun, M.D.*, Do Hwan Jeon, MD.*, Sung Dal Park, M.D.¥,
Jae Seong Lee, M.D.*, Song Myung Kim, M.D.*

Background: Nucleoside transport inhibitor(NTI) keeps AMP, ADP, ATP levels high in
myocytes by inhibiting adenosine catabolism, so that it may preserve the myocardial
contractability during ischemia. In this study, we investigated the effects of cyclic AMP
phosphodiesterase inhibitor(C-AMP PDSI) and S-P-nitrobenzyl-6 -thioinosine(NBT; a sort of
NIT) on myocadial preservation and changes of constituent enzyme. Material and method:
Twenty-six isolated rabbit hearts were perfused with Krebs-Henseleit buffer solution for 20
minutes, arrested for 20 minutes, and then reperfused for 30 minutes. The following four
groups were prepared and hemodynamic changes, coronary effluent lactate dehydrogenase
(LDH), « -hydroxybutylic acid(« -HBD) levels and myocardial LDH, creatine kinase-MB
(CK-MB), adenosine deaminase(ADA), «-HBD levels were analysed before and after cardiac
arrest. ; Group I(control) ; the heart was only perfused with K-H; Group II ; the heart was
perfused with K-H including C-AMP PDSI(Amrinone‘R‘, 25mg/L); Group III ; the heart was
perfused with K-H including NBT(4.19mg/L); Group IV ; the heart was perfused with K-H
including C-AMP PDSI + NBT. Result: Left venticular developed pressure(LVDP) at 10
minutes of the equilibrium was significantly higher in group III (72.1%5.3 mmHg, p<0.01)
and group IV (87%x11.0 mmHg, p<0.025) as compared with group I (40.84.7 mmHg), and
LVDP at 20 minutes of the reperfusion was significantly higher in group II (74 £5.3 mmHg,
p<0.01) and group HI (72*£5.6 mmHg, p<0.025)) as compared with group I (44.2+4.6
mmHg). Percentage recovery of LVDP at the reperfusion was the highest in group
11(123.3%). Percentage recovery of coronary flow at the equilibrium, reperfusion were higher
in group Il (310%,270%), group HI (230%,290%), group IV (310%,280%) as compared with
group I (100%), respectively. Myocadial LDH level was significant lower in group IV
(334951802 IU/gm, p<0.04) as compared with group I (48767 %1421 IU/gm), Myocadial
CK-MB level was significant higher in group II (74820%7054 IU/gm, p<0.01) compared
with group 1 (45450%=1737 IU/gm), Myocadial ADA level was significant higher
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group IV (1215 8 1U/gm, p<0.005) compared with group I (125% 15 TU/gm), but there was
no significant difference between group I and group ILILIV in changes of coronary effluent
LDH, «-HBD levels. Conclusion: C-AMP PDSI solely appears to have a better effect on
myocardial preservation after ischemia than NBT but with no synergistic effect, and it could

keep CK-MB level high in myocardial tissues.
(Korean Thorac Cardiovasc Surg 2000;33:117-24)

Key words : 1. Myocardial ischemia

2. Myocardial protection
3. enzymes

A =

] uu ;z].r,].oi 9]k }J:_ —31%“1}_ .d-xé
Azl Bjog 9ldh ALE e HHY Aol FEAH
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29} okol) uwpz} tiekdh wWEE MojAlE} ANkH o g A
Zﬂ"ﬂgl 7kl Al Al mEArgo] 93 UA ] At §
Heve 38k 2y w3 7oA wele Azgk A
2AAE doA Aol HHE A ok

At B3 aefyx] Q1ab steh w<1El ATPE| &

#xo] ol e o TR AW 1"‘5
aagol] s 1 oAb AEEs]
hypoxanthine 528 A7} o] Fof A, ejegh tjat 7}
o= tEA & creatine kinase-MB(°] 8} CK-MB)”, adenosine
deaminase(©] 3} ADA)”, lactate dehydrogenase(©]3} LDH)} «
-hydroxybutylic dehydrogenase(®]3} «-HBD)"§9] EAEo
a2 ale] EaAlo] o33t TAE] AL 4ow AE
P29 A4S 23 YelA A Axpel o3 &4
$E55 Ags &) AzAAe A3 St T8
AR o]&HT rt B dolMiz ArE ey A
A ol AU FAELEY WIE xAEY £5 AL
3ol A7tz A guHS ZAs A} AYE Attt
b AAg olgste FHEE AAFE AT cyclic
AMPY] 744 AEE F/ME & Y& cyclic AMP
phosphodiesterase inhibitor(°18} C-AMP PDSD)” ¢} nucleoside %l
o] A A|Q] nucleoside transport inhibitor(°] 3} NTDP S-S o=
EE Ao Bl WskE Fo2A AT AEWS] LDH,
CK-MB, ADA, ¢-HBDS 3} Z-& FA B 40 Aekists da
3l Al vlxe GeFE 2R 2aAt gl

adenosine,  inosine,

1r
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Aol AR SEE AR Aol dlskel ol

2 zA8 Mg zA Al ol AR AlE 20k
ulelel 7HE 26ube]E o5 T slo] AREsHiTh

AYEEE 4vo2 TR, A 1T el e
Kiebs-Henseleit (°)3} K-Hy $39g AFHo 2 3157, Zﬂ
15 5uke)= 7-A1A19l C-AMP PDSI (Amrinone *, 25 mg/L)7}
Lod KH 4FaE, A wme 0ok qEQ
S-P-nitrobenzyl-6-thioinosine(] 3} NBT, 4.19 mg/L)7} F<=

K-H $E8e A IvE 59te]ls C-AMP PDSI(25 mg/L)%}
NBT(4.19 mg/L)7} 1% K-H $H5g 77 dfdes 3t
Hh(Table 1).

A& #Fz] . Adlel A-8-% AEE Langendorff ¥HF732 2
TFaE, KH s @2 AFEE 150 cm K09 A%

2 gAsle®E s ALz gel ZEHE A}
carboxan(95% 022} 5%C0:2] &7tz o2 gFiE
atdck 274 6mme] s atel A wkE A gl
7h B4 AE Aba Eghe] 500 mmHgol 4, o)4ksheka
Bore 35~45 mmHgE A ski pHE 7.35~7459 #H4
o & A AZ et K-HEHEA-E 118 mMLe NaCl, 4.7
mM/Le] KCI, 1.64 mM/L2] MgSO,H:0, 1.18mM/L2] KH,POs,,
555 mM/LS] glucose, 24.88 mM/L2] NaHCO;, 121 255
mM/L] CaCLH,05¢ Aoz #|x3}rt.

2B JeAHd Aoloe d A¥IE ALt
Zoj= 42 +3k7](constant temperature regulator, VWR
scientific 1160, USA)E AH&-ato] A8 A 37 Foll 37
LEE A3 FAAR LA, A —%% HExE AY
sjctoll Azsla 4 wehr|el oA WE AAste] oFH
of ¥-z5) Agg AAE Resgich
. 7 5] o|Awlo]  2.5% thiopenthal sodium
(pentothal sodium®) 30 mg/kg¥} heparin 750 [Ufkgs A8t
AN E 2 T AQE &) AXE At

Sae AAET] 1R el £HANFE slst AH7t
2 A#ste] oS AA b, AL NEste HAdE
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Table 1. Experimental group
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Table 2. Body weight and wet heart weight in each group

Group No. of cases Experimental agent Group Body weight(kg) Wet heart weight(gm)
I 6 1 1.58+0.19 44104
1I 5 C-AMP PDSI 1 1.58£0.07 53103
111 10 NBT 11 1.54+0.11 54102
v 5 C-AMP PDSI+NBT v 1.87 +0.05 55+03
C-AMP PDSI; cyclic AMP phosphodiesterase  inhibitor Total 1.62 +0.30 52 +0.9

(Amrinone *), NBT; S-P-nitrobenzy 1 -6thio-inosine

wet heart FA1& ZA(E-300J, Ohau, USA)ZH
RS sl AR A% uEAs AAstn
oA ﬁﬂ?& % 37 Co K-HSZRAS
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Aol Hzksl AA| }—75}‘% Z'ﬂﬂb‘]-_?_ ol latex balloon®]
2 Ve 2aE NS Bl falAle) abglelel o)
71 =718kl 10mmHg7} =2 A7, gEwE)
(pressure transducer, P23XL, Viggo Spectramed Inc., USA)°l] 4
Z3}e] physiograph(WindoGraf, Gould Inc., USA)S 3) 34
A S SHsly & u)EX(dp/dyy differentiator(model
13-4615-71,Gould Inc.,USAYS o]&3e] 7]=s}eic).

A3 protocol : HEHE 7HES] AAE Langendorff #4574
Aol AZAA 2027 HYAEE FAT F, T olo] BF
AE A3tz 4T 9 AA A N (Green cardiosol® : 1000 ml
NaCl 6.43 gm, KCI 1193 gm, CaCl, 0.176 gm, MeCl, 3253 gm)
= 10m¥ Fko 2 F9lste] AAAE Fxsigle) 2087F
of sEAZe] A B AT LEE 37 C7hA] A3} 7l
sHHA 307k A B 7Tk

AT et 4 ARz, FyAlee ABs A
71l #4141 8k(left ventricular developed pressure, ©]5} LVDP),
& FFH(coronary flow), ¥ #F-Ae] LDH, ¢-HBD &4
AE 77 43t vlw gaslg o] Ade] By AlAs
Langendorff #7404 E2)slar AL AAste Az
225 -196 T A3} Ax Fof] W5 2A3) T A9
LDH, «-HBD, CK—MB, ADA 59 E44]% #lw
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*p>0.05 vs each group(meant S.E)

miminyg  FA8k] FAsAck # BFAUNY  Lactae
dehydrogenase, @ -Hydroxybutyric dehydrogenase &4-%9 Z
A A A B4E 53 +4% LDH, «-HBD &0 A3

A FEHE # BRAL BRI 08, A4
F Aol 2089 4% AAstel FAseH, LDH &

42= LDH R-IA(NADH), LDH R-I(Tris$+%°h)3} LDH
R-2(pyruvic acid, 7]A-gMNM2 FAHE A} kirE: AR5l 2}
A Ao R ¢ -HBD A= YA 1174 7368 A
3 ¥4 AAF Agsiel Asla S siell

29 lactic dehydrogenase, creatine kinase, adenosine
deaminase, ¢ -hydroxybutylic dehydrogenase &4*9] &7 .
BE A5t Aol 2A% AZE e AR ARAY B4
# 2 vheR ARE UE ¥, CK-MB £44+ CK-MB
multiple-point rate kit (Ekiachem, Germany)® A}-&3}o] o
A9 H2)E o]&ek Ax Aoz AY Axsgn
ADA F43AE f4abolu CK-MBY Ag 243 Zolgl 7}
A+ AH N AEE SpectronicsAHe] 3000Auto- Analyzer
(Westbury,USAYE AM8-319 Galanid W Giusti®] =]y o2
A EA 3ol

Zh ol AHEE ARE HA T EE AR FASY L, 54

= A3 H| Al(statistical analysis system,
SAS)E o]§3t ¥HE: ANOVAHH} Student t-AAE A 83}
A E2Tw vlaslz] 98 Mann-Whitey testS o] 28}
25, pgte] 005 79kl A5 FoA e Aew A3}

2
1. 7t=el AlE 3 MFe 27

Aol g 7k AFE Al 1) 1.5850.19kg, Al 11
T2 1582007 kg, Al M- 1.54+0.11 kg, A VS 1.87
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Table 3. Comparison of left ventricular developed pressure in each group
LV* developed pressure(mmHg)
Group Number of cases
Equilibrium 10 min Reperfusion 20 min R20/E10°(%)
I 6 40.8 +4.7 442146 108.3
11 5 60.0+7.9 74.0t 53" 123.3
111 10 72.1+5.3° 72.0+5.6 99.8
v 5 87.0 +109~ 580 +7.2% 66.6
*; p<0.01 vs group I, **;p<0.025 vs group I, #;p<0.01 vs group I, ## ; P<0.025 vs group I
a ; left ventricular, b ; Reperfusion 20 min/Equilibrium 10 min(mean ™ S.E).
Table 4. Comparison of coronary flow in each group
Coronary flow (ml/min)
Group Number of cases Equilibrium 10 min Reperfusion 20 min R2O/ELC(%)
[Each/T' (%)] [Each/l (%)] 0
227123 18.3+3.3
1 6 80.6
[100] [100]
71.3+6.2 58.8+2.5
5 . 2 82.5
I [310] [270]
52.11t2.6 532134
111 10 102.2
[230] {290}*
69.1£2.8 51438
\% 5 4 74.4
I [310] [280]°

= p<0.005 vs group I,
b ; Reperfusion 20 min / Equilibrium 10 min (mean T S.E)

T005kgolgl o, AA Ha AFLS 162T03kg2E 4 T
7+ 593k Aole g, A& A% FAE Al 1Tl
44704 gm, A 0T 53703 gm, Al NI 54+02 gm, |
V& 55+03g1no]odotq Az Hg AATA = 52409
gmo 2 G2 7+ F7be| f-og Aole YL ThP>0.05) (Table
2).

Ha}

o

A

2=4(LVDP)2|

A 1ol A F@A ] 1099 40.8+4.7 mmHgol vkt HE

ATE 20804 442F46mmHgE FHAA o] HE
s g wokr, ABF 2089 o] HyAle 10
FE o] 108%2 27 IEFH QA qES AL A
3} A I, 0L IVEelA FEAke) 1089 A ¢
Ho| 6027.9 mmHg, 72.1%5.3 mmHg(P<0.01), 87*11.0 mmHg
(P<0.025)2 A 179} 40.8+4.7 mmHgol w13l F2J3hAl =Sk
o, 4 ARF 208 FHAA FEe 7453
mmHg(P<0.01), 72+5.6 mmHg(P<0.025), 58+7.2 mmHg® #|

k-3
T

#; p<0.005 vs group I, a ; Each group / group I,

I, M) Al 179 44.2+4.6 mmHgell ®]3] &2 M]
ordg Yehg oy, A v Al 13l H3 =
SA QA BAH Fo4de ggleh 182 ZHJJrTr 20+
o) gtge] A mEelME FFAES 4 123%% 355
gom A M 9%2 AP ¢S FAsE e
A M FPAee el 67% dhell 31554 ookt
(Table 3).

A
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=
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FeFo] ZAasiglon, A 1
27 tzsml ololchrl A&H 20%
bl 1099 & TR 80.6%
Jef 1040l 71.3%6.2 mi/min®l| 4]
2 2080 58.8%2.5 m/minE 82.5%, A M7~ P Ael
1089 52.1%2.6 mi/minol A A7 20l 53.223.4 mi/min

2 10229 B¥sle] b ol ulsl B B BFY
& AT 4 ggeu HAR Aol aelz
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Table 5. Comparison of lactate dehydrogenase level at the coronary flow in each group

lactate dehydrogenase level (IU/L)

Group Number of cases -
Equilibrium 10 min Reperfusion 20 min R20/E10%(%)

1 6 1.8 +0.25 2503 138.8

I 5 1.8 +0.38 34 £0.18 188.9

I 10 22+0.1 1.9 £0.19 86.3

v 5 4.6 £0.34 34 £0.36 739

*; no significance in statistical analysis, a; Reperfusion 20 min / Equilibrium 10 min (mean * S.E).

Table 6. Comparison of a-hydroxybutylic dehydrogenase level at the coronary flow in each group

« -hydroxybutylic dehydrogenase level (IU/L)

Group Number of cases -
Equilibrium 10 min Reperfusion 20 min R20/E10°(%)
1 6 3401042 34.8+0.28 102.3
I 5 342 1046 33.4+0.22 97.7
I 10 341 t0.13 33.110.24 37.1
v 5 332 +0.98 3121036 94.0

*; no significance in statistical analysis, a ; Reperfusion 20 min / Equilibrium l-min (mean* S.E).

A V2 FEAY 086 128 mminel ABF 20 wu ool BEAe ABRe] Eadlel FRelE &
| 514+38miminZ 744% 35| A 1ol wls] W& % #o)7} ¢lgItK(Table 6),
EES veoy BARR {o3h Aol glgivh

A 0, 0L, IVEelA Fg A 1082 & #AFFe] A 17 6. Al2u 2| lactic dehydrogenase, creatine kinase, adenosine
vlgl Z+7b 310%, 230%, 310%%, L7 2042 & FHIE deaminase, a-hydroxybutylic dehydrogenase &2 %|2| H|
A 1ol Bls) 27 270%, 290%, 280% % EAH R F-2gk o 2
Z717F 22 th(P<0.005)(Table 4).

AAFE w3l T AF AZelA AEdk 22 A 4
4. 3+ BFFMLYO| |actate dehydrogenase &A%| 2| Hg} 220 §452 A A A7 LDH £4%= A 159

HAG e 10800 B BEoBUe] LDH £4XE A | 6478014728 [U/gm, A HI-°] 57495+1158 IU/gm & A| I3
1815 IU/L, Al I°] 1.8=1.9 IUL, A II7e] 2.2+ o vl A4 FAHAY FAHA A2 giglen. A

°]
0 IU/L Zﬂ qu-o] 46+1.7 IU/LE Zﬂ 4;.01 7], :_._;7.]] ,é_ IV%“% 33495 £ 1802 IU/gm (p<004)i Z’“ 1%—/] 487671421

S M

A 1 17-o ¥]8) LDH &4 7} 2A Z7)8lgeu IU/gmell Blste] frol8tA] A A= ok
EARoR oL 99 ABE 2080l A2 T BBl CK-MB E4%+ A O] 7482017054 TU/gm(p<0.01)2

<] LDH L_z}f A 1%01 25%18 UL, Al 2o 34+ = Al 129 4545011737 U/gmel] wlste] wofsiA] £4 &
09 IYLE FFAelel vls] S7tstd Al me] 1.9£2.8 A= glon, Al M2 49355+ 1154 10/gm o2 A 1 ¥-3
UL, Al IVEo] 3418 IULE W 2&=gon £44  ARF SHAE 29 ik [VEE 75507+27.507 1U/gm 2=
o2 fo)Ae ¢lglriTable 5). Aol glolov BAACR R4 gldd

ADA BAX¥E A L I, I ToAE 125£15 IU/gm, 131=%

5 & FAdUel a-Hydroxybutylic dehydrogenase& 4|2 191U/gm, 12013 1U/emo.2 A2 vl2sbA A=) A
H{S
et IVl A= 121518 IU/gm(p<0.005).2.% | Il ]3] <F 10
¥ BFAYe ¢-HBD A4 e 72 9 e} gl 2] ADA EAZ)7} Fo)sHA gol FAE A
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Table 7. Comparison of lactic dehydrogenase, creatine kinase-MB, adenosine deaminase, «-hydroxybutylic dehydrogenase

levels at the myocardial tissue in each group

Group No. of cases LDH CK-MB ADA a-HBD
I 6 48767 + 1421 45450+ 1737 125 +15 24292 — 629
i 5 64780 + 4728 74820 + 7054 131 £19 31465 —2064
I 10 57495+ 1158 49355+ 1154 120%3 27275+ 512
v 5 33495+ 1802 75507 + 5501 1215 £8°7 33495 + 1802

*; p<0.04 vs group I, **; p<0.01 vs group I, *xx;

dehydrogenase.

@-HBD EAAE A I7o] 24292+629 IUj/gm, A N
314652064 TU/gm, A T 272754512 TU/gm, A| Vo]
334951802 IU/gm2.Z, A ILIVe] A 1ol »|3) k2t =
A ZAE Yo AR F42 ¢lAtkTable 7).

L.

A0 B 51 w2 ;]i_‘,]. AZ B Ago ZF 54
Ae AZAEY 5 &Fo| Adstookst & 2
FEFE S7HAIEA AT AE EAlske 7125 94
Beg FAN)E £ Boeleh AR AT 24 A
$-& 7}A bipyridin 7541 cyclic AMP PDSI®} NTI9| &
¢l NBTS AlAste] £ a7 datA =it

C-AMP: secondary messenger=4] 47]9] subunit® /435
o] 9l phosphoprotein phosphatase® EAJ3A]7]m oo} &
7b Zaz Azde GAdA, A4 W A oAl
Z93H4 Tolgcl NBTE nucleoside Ao] AAZA
adenosineS inosine, xanthine 2.2 AZA| 7= Ao 243}
= FAo]|u, salvage pathwayS Arsle] adenosine®]| 3
228 AT A AZ 3ol HQI AMP, ADPS} ATP
of g nEsle] ARdes UYL £549L 1E
o FrHoz AR AZY RIGRE B 4
golrt.

NTIlE 2 359 A7 gleu Axs se-
nitrobenzyl)-6-thio-inosine © & A sle] AT} 2| HF-2
AR S sl FIAA A 27)9 FHE o
Axslg, #HZ 783 adenosine deaminase inhibitor?!
Erythro-9-(2-hydroxy-3-nonyl) adenine” ¥} pentostatin(2-deoxyco-
formycin, Nipent “Parke-Davis USA)e] 7= it o]+
2‘-deoxyinosine -frAHEACIth  FXAOEE  Pentostatins
2’-deoxyinosine®] 63+ FZ7} 78 F2E ol 9l 2H7]|Y
keto?]7} A2z 4E2 dAE FFHERA o]F Tzl

p<0.005 vs group I, (mean * S.E),
LDH; Lactate dehydrogenase, CK-MB; Creatine Kinase MB, ADA; Adenosine deaminase,

a -HBD; « -hydroxybutylic

9)8) adenosine deaminase2}2] g5 o] adenosineo| H]3H
1,0002F ¥ ZEs)A A d¥k nucleoside®] deaminations: # #]
A =k o]d o] -2 C-AMPS} NBT+ HA 2= A2
13 5y 9oy 37 AL Ay s At §lE
= 9tk Azl 4S5 C-AMP PDSI ¢} NBTE ¥7 ¥
oAk Al vl A A el wish HAA ol & 3
FFe] Ak ZF &axe glsleh 2Eu dadelde A
A FAA dEARETte 2 W &3 A7) Fcidk A
Rolu g 279 & 1 o) AR E HeE Frh

C-AMP PDSIE QA4 ZHd 4 ahive 23]3
AEe BAAA S AT 243 JEA7|E FEal
Hb kAl Avbe o|AH o g dojube wik Ar|H R A}
A oA A A ] Hakgo] SHEHT Yt

B A AHE AFEES VMRS ARSSH Hgled
o= Ezle] Azto] B3 Ry} Homg FHM ofAY
Al £7] g,

Schraders} West''= £7]5 tjAto 2 3k A@o)A ADAS}
ADA complexing T 2] 22y £2E Ho =7 33k 44
Moz ziste] £ A} ADAE WIAE o RF
pericytes WollAl AZ&e] Hz Algderes FstAl g0
R A0S RS Aul Gae s ok o
sHA G gk 0B 3 AMle FAF AU ADAS] A
23S el a0 7 2-2.51= § 4T ‘3,,1‘:]"‘5
< 9m]3ic} Elas /JLHul-o]L]. Al_q,]n},] AEEx J3H

Az zY A4 239 AfF3AEols ADARAV} A
slthe AMLE A A8l
Ak Aze o2 Ar)olA Bt sl o]ake) oy A S
82 3] Wie) we o) ATPE ERsta 3l AR71%s

o -U > Fo
m&zl

of

& FAsH AA 2eolx gk AelME W] gl
7lEo|m g 213} eko] ATP7} o|n) Z REH *oEHE}*‘

£ oA o} 3} B A7 B 74‘ gk 7o) A8 Ay
Fol LDPS] 4Ae| 432 & e YA=rk ATPRH

- 122 —




S|

2000;33:117-24

A71% 7helle A #do] glom & ATPHe] Wow Al7]
50| Frle= %ol F{EE<H ATPY} “’511 Aty 27
Je| 2 == ou] NTIE Ax|3hd ATP »Z2-& #3471

T} Abd-EifattahS"" o] ®.3slgich

2 Ago] ek LDHE A ol A 3= Al(glycolysis
system)®] HEAAAA ZEsle EA2Z LlactateS pyruvate
F RS 7FNRe-2 Follehe] EAFe] oF 14,0002.F 2
H¢] subunit M¥} H7} 2oz FAEE 4vfHZE 5709 &
o FAH YUt AAF WX SH A= dFE A%
ol 4] —?%01 Elh LDIC.® FAE o] ukm Az

@-HBD Eixv ¥4 AZ3AANME 53] Sk
2 W slokARe Wk 1ol 90% At A AAF AFERAE o)
B 2019 T ol i 3~590 7P wel F718t
o oAt FA 3] HHEE 94~98%0 “‘ffb_ Y 3 Zad
the 2uPTP7 gloy, AzlEel A4 sd AdFe
-HBD &A4x]°] H3le 7 el A %ﬂv& 2to)7E flgich

B BFe H3ke oydic AMPY A AEE SIMA
%= 9l C-AMP PDSIS} NBTS E¢J3}x] ok A oML
81%2 3AE&L oy A I, I, IV FolAE o8] A
%o Z15 33l Z1& CAMP PDSIS} NBT7} & @739
Z7bolle gdd 237} glvks RS FHelstgich

#HAA 57 4L Y F sl Fo ‘”WJOM
o8 S A7ke] El] wiEe] vz

l"

Q

i

r

27F o I FHE AR dAtedlA oln] AA= 471
A E4E LDH, ¢-HBD, CK-MB$} ADA E4%5< AR5}
gt g e Az kA xzy FaWlew
CK-MB E245 A48 & vl ¥R <lsfe] dAjxe

2l
R} Batts Bl 58 2R S A
o A3t NTIE & 7 125 NTL 2ol

o7 sl ov} CK-MBSF ADA &4 %9 F7 el 9
—5’:@01 AE A v 9l
& Agold ADA 23 & 7—} Tl A ApelA el A ¢
Adx, A2 =& Y LDH &439 Z4a: @324y LDHY
S ¥ glE Ao AAE" LDH 84Xt FEo)
gk murt glem® wlwrh <kEglev) o)d g
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HJ 7Z: Nucleoside transport inhibitor(NTI)<=- adenosine?] #3l 2H-2 A& 024 AMP, ADPS} ATPS &
REste Y ALY £59S REd B 974+ cyclic AMP phosphodiesterase inhibitor (C-AMP
PDSD$} NTI®] €%<l S-P-nitrobenzyl-6- thicinosine(NBT)E $H3lo Al 235 &3 U 7AE4e WiE
otofr w2} stoict of ¢ & i AEH 7ME AAE A4S Langendorff AE 2 Ho g & oAl
T 67}2]), C-AMP PDSI (A 17 57}2]), NBT A7~ 107}#), C-AMP PDSI + NBT AV 57}2])
oz o] HE el 208 SEF AR SIS wl, 2 o ¥ g sk B AFA W lactae
dehydrogenase(LDH), @ -hydroxybutylic acid( @ -HBD) &2 #3g ¥ AZUe] LDH, creatine kinase-MB
(CK-MB), adenosine deaminase(ADA), a-HBD &A% v EA4315c}. dal A4 kel Hile= H34)
Bl 1084 Al mTte] 72.1 553 mmHg(p<0.01), Al IVEe] 87110 mmHg(p<0.025)% A| I+2 40.8*4.7
mmHgel ®B]8te, ABF 20804 A IF°] 7453 mmHg(p<0.01), Al HIT-°] 72+5.6 mmHg(p<0.025)% A 1
29| 442F4.6 mmHgell ¥3te] F-2A3HAl ¢k o] wgtom Al DTolA ABFA] FE el ik A4 A <
o 3 5go] 1233%% 7P B3tk BRI D AFFA ) # BHF IE5ES A1 I vy o
A mZe) 310%, 270%, Al MT-°] 230%, 290%, A IVi-°] 310% 280%% Z5F FojsHA] wgtch & A-Fof
Ule] LDH 49} o-HBD &43|e) Wk 7 7k f-28 2loj7} giglov), A =2 LDH &A%
£ Al IVEEe] 334951802 1U/gm(p<0.04)=. A 1572] 48767 =1421 IUjgmell u]3te] F-oJ3tA] WAl £4 ) gle
B, CK-MB E43= Al 170 7482017054 IU/gm(p<0.01) 2.2 A 1T-9] 45450+ 1737 IU/gmell ®]3}e], ADA
FAAE Al VEO] 1215£8 [U/gm(p<0.005)22 Al [9] 125%15 [U/gmell Bl8te] F28kA] B4 A=Y
o}, ZE: CAMP PDSIE @5 AREA] NBTED 38 & Al 235 G397} v $3ka A 7=y NBT9S

|

A B2 A% A% A 9907, CAMP PDSIL Axd 1Y) CK-MB BANE B4 HA47:
Aoz AZwc
AT 1. Ay
2. ANtH S
3.4
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