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=Abstract=
A Study on the Effect of St. Thomas’ Cardioplegic
Solution in the Cultured Rat Myocardial Cells

Jin Soo Im, M.D.*, Yeun Tai Chung, M.D.**

In an attempt to evaluate the effect of St. Thomas’ hospital cardioplegic solution(STH) Iand I
on the cultured rat myocardial cells, beating rate, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide (f:trazolium MTT) and lactate dehydrogenase activity were investigated, and also light and
electron microscopic studies were carried out.

After rat myocardial cells were cultured for 72 hours, cells were treated with STH 1 or with STH
I solution for 30 and 120min. and thereafter myocardial cells were cultured in control medium for
24 hours.

The results obtained were as follows:

1. Beating rate was 154 times per min. in control group, 147 times per min. in STH I solution (for
120 min.)-treated group and 145 times in STH II solution (for 120 min.)-treated group.

2. MTT absorbances by MTT assay were 102% in STH 1 solution (for 120 min.)-treated group and
93% in STH I solution (for 120 min.)-treated group compared with control group.

3. The amount of lactate dehydrogenase released into the medium were 123% in STH I solution (for
120 min.)-treated group and 109% in STH Il solution (for 120 min.)-treated group compared with
control group.

4. In the light microscopy examination, myocardial cells showed no differences between experimental
and control groups in their number and shape.

5. In the electron microscopy examination, myocardial cells treated with STH 1 solution showed
fewer destroyed mitochondria compared to STH I solution-treated group.

These results suggest that both St. Thomas' cardioplegic solution STH I and STH I have no
cytotoxicity on cultured rat myocardial cells, but STH II solution has more protective effect on
myocardial cells compared to STH I solution.

(Korean J Thorac Cardiovasc Surg 1996;29: 365-72)
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ek 3 LDH A& A g3t oj2i’l 7154, 433
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B A 2183 AT Al 2e AF 1~3YA 2] Sprag-
ue-Dawley #A| 59 WA Al A Fe] wloFstsict. @A
o] FH AFAE we} AN F AAS e AT
< Felsle] AA Az}l 27 100mm wfFE petri dish
(Nunc)ol| 4] phosphate buffered saline (PBS)S. 2 33] A3
3+ & 472 0.125% trypsin-0.1% collagenase -84 o A &}
24t ub=) 8} 32, o383 37°C shaking water bath (Precision-
Co)ell A 603)/3F-22 1087k Atste] A x5 Fe3k4
t}. w2 Earle’s balanced salt solution (EBSS, Gibco)
o] 10% fetal bovine serum (FBS, Gibco)2 g AL-8-3}41
o} 22" A ZE 227 Fob vioksbd A W] Al 27}
petri dishel] #-2sln 2 Falw| x| o2 A EukE Rolx
24 well plate (Nunc)el|] 1x105cells/well2 ¥-F-3lact. 5
& A2 A EE 37C, 5% CO:2 A-27) (Bellco)el| A Bl oF3}
o om, 24X 7} v okste] Al M| 7} 24 well plate vlEhel]
A3 Fabgl F 12A7be] Ale] AT A 2 FA]
Fol FAEE A3 A4slch

2 MEXR|Y Xz

B Aol AMS ARAAL FA FH-e] T A ALS-
=3 ¢l+ St. Thomas' cardioplegic Solution I3} & =
A F A A7HG0E 2 1208 Ml e 2T
2= AA A9 thAl PBS(Phosphate buffered saline)E 120
B2 A=lsteda, AR AR 2 e og B} 2}
(Table 1).
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Table 1. Composition of the St. Thomas' hospital cardiopleg-
ic solutions

STH 1 (mmol/L) | STH H(mmol/L)

Sodium chloride 144.0 110.0
Potasium chloride 20.0 16.0
Magnesium chloride 16.0 16.0
Calcium chloride 2.0 1.2
Sodium bocarbonate 10.0
Procaine hydrochloride 1.0

pH 5.5~7.0 7.8
Osmolaritv(mOsmol/kg H:0) 300~320 285~ 300

STH : St. Thomas Hospital Solution

o}, okl & A A& ¥ PBSE AF & dE2T, A
HANS eyt & AYT2E 3he] Zhzt 308 ¢ 120
ol At F wokY o7 wEks}l vhA] 244 7ke] ]t
F, S} AAA Av| Aol X" 229} CO: F27F AL
719} & A2 FR| 5+, &3 chamber(Nikon, NP-2)
Woll A A 275 AYJT BF U Al 137 5
o] Al AX wHEE 83 ubE 245t YA E 73
3L o] & i 273 v al AT

2) MTT A2t

Nz2F AP TEY wello st MTT H S AA]
3o, MTT A28 Mosmanne] ¥W'Ye @gic}. & 4
Z A EE AAAG 2 308 R 12087 H=)stz, A4
Bkl o2 wgksle] o}A] 24417 Wi okdt F AEA S
23 A 9 A 23 500ug/ml MTTE wHek8-7]% Im!
Yol gukx| 2 A F 317 F9F 37C, 5% COR
FA" A7) HA A wloFstgct it 28 F AHEZ
2| formazang £3§A1717] A3t AZFHE ¥l dim-
etyl sulfoxide(DMSO, Merck)3 wlo}479 Im¥ 93
1587 Aol A X% F §F3 F=AZ 503nmol| A F
BEE ZAsl 2 vl n A8

3) Lactate dehydrogenase (LDH) & &

vjekl W2 /%% LDH H%S 43t A AEE
AlA A o2 308 ¢ 1208 A3 ofS AAL wjoFd e
2 aghsle] 2427 vl okt ¥, 7} well®] AH5--S tubeol]
o} 1,000rpm 22 7E-7F U4 #8471 1, tubed] FfY
2 ZAA = S0mie} B Y kitel LD-L(Gilford) 1.0ml
2 o] 30C, 340nmol A Gilford-Impact 400EZ 23 3}
oAt}

23 fel= o-$3 2.
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L-lactate + NAD — pyruvate + NADH + H*

Lactate dehydrogenase ¥4 =& 340nmeil A NADHSF
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4 AT MES Yeqsis Ha

1A

5
2=

=~
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IM phosphate £+3<Y (pH 7.4)2.2 245 1% glutaraldeh-
yde &40 1A7 AnAE F 22 SFQo2 243
2% osmiumAte] 1X]7F FaAsldc A @ AEE
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Table 2. The beating rate, MTT" assay and the amount of
LDH™ into the medium of cultured rat myocardial cells treated
with cardioplegic solutions and control medium

Beating rate MTTY Lbp*
(% of coﬁtml) % bf control) | (% of control)
control 154410.8(100.00) |1.136+0.031(100.00) |12.98 +0.81(100.00)
St.Thomas'| 1(30min.) | 150+ 8.2( 97.40) |1.148+0.045(101.06) | 13.75+1.47(105.93)
cardioplegiorl(ll()min) 147+ 5.1( 95.45) | 1.155+0.053(101.67) [15.98 +3.60(123.11)
solution [1(30min.) | 150+ 8.9( 97.40) | 1.112+0.077( 97.89) | 14.68+3.48(113.10)
11(120min.) | 146+ 7.7( 94.81) [1.055+0.056( 92.87) | 14.13+2.73(108.86)

* Beating rate(beats/min), MTT (Absorbance), LDH (Wrobleski-Ladue
unit)
The values are mean+SD
MTT*: 3-(4,5-dimetylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide
LDH**: Lactate Dehydrogenase

1503, 1203 A &) Foll A= 1463 = vieht ofzke) gta s
Haiout f-93 Atol = laich (Table 2).

2 MTTA 2t

AlZ AEY vjEEzeole] A4S JehlE A x4
MTTA S $8te] AAA NS 3083} 12087 =3
A AR AN 1 Aol e 308 2 1208 AT 2
F 279 101%2 Jephgon], [ Aa)FoA= 308
A Fol 97%, 1208 H o] 92%= viehtx] 1 e
To] o7t kot BAEA #9442 il (Table 2).

3 B L2 REE LDHY

AT A Z2RE okl WE #25 LDHYFS Aekgh
A 1 ATl AE 308 22 Te] 2T 105%, 120
¥ Aol 123% & Vel ot [ A 30% 2=
o) 113%, 1208 H=lFo] 108% = Jehisd [ AeT
o] <¥7}F Ekt} (p<0.05) (Table 2).
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Fig. 1. Inverted phase contrast photomicrograph of cultured
neonatal rat myocardial cells in the control medium (A), and
exposed to St. Thomas'cardioplegic solution I (B) and II (C)
for 120 min. respectively. X 1,000.

No difference in the cell number and morphology.

2) MXiin| &N 2t 4~
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T3 ZA7F [AF o} 2ol 2 A AL Abelof vl
A ZI 7 vlEEsejolr) fAFE o, o)
9 A= B o Ak (Fig 2A). =3 AT A A2
E AtelelA b5 Aol A 7% 3o} (Fig. 2B). A
AR Mgl AT vlAl 23 W) iyt F
03 272 AFE ¢ g ot AAAY [ HelFolA
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Fig. 2. Electron micrograph of cultured neonatal rat myocar- Fig. 3. Electron micrograph of cultured neonatal rat myocar-
dial cells in the control medium for 98 hours. Nucleus(N), mit- dial cells in the control medium for 72 hours. Cells were ex-
ochondria (M), myofibrils (MF), glycogen granules(G) and gap posed to St. Thomas’ cardioplegic solution I for 120 min. and
after maintained in the control medium for 24 hours. Nucleus
(N), myofibrils(MF) and few destructed mitochondria(arrow
heads) are observed. X 23,000

junctions (arrow) are seen. X 23,000

Fig. 4. Electron micrograph of cultured neonatal rat myocardial cells in the control medium for 72 hours. Cells were
exposed St. Thomas' cardioplegic solution II for 120 min. and after maintained in the control medium for 24 hours. Nu-
cleus(N), mitochondria (M) and myofibrils (MF) are observed. X 23,000
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w9 sodium bicarbonate= pHE 2A3}7] ¢J3 ez
dHA gl AlS A EW pHZF A A w7t dotel A
d ol Blste] A2 AlX9] 3 FHo] e B
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St. Thomas’ AA A A Izt M7} oA wjef A2 Al X
n|AE ed3S golR | $lsle] AlAubEs, MTT A&,
LDH A=k 5t F=iehy e Ajgste oot 22 4
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