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ABSTRACT

The present study cxamined effects of caffeine on coronary circulation, myocardial oxygen me-
tabolism and calcium release in isolated perfused guinea pig hearts. Intracoronary caffeine(10
~10°M) was employed for 10 minutes to measure coronary perfusate flow(CF) and coronary
vascular resistance(CVR) at a constant coromary perfusion pressure of 80 cmH,0. Perfusate
gases and pH were measured routinely in inflow and outflow perfusate samples, and global
myocardial oxygen consumption(MVQ;) and percent oxygen extraction(% EQ,) were calcula-
ted. In addition, calcium conlents in both perfusate samples were measured to calculate calcium
release in coronary venous effluent. Caffeine significantly decreased CF and increased CVR
during 10 minutes of caffeine perfusion regardless of dose of caffeine perfused, exhibiting time-
response. While % EQ; was significantly enhanced with caffeine, MVQ; was markedly reduced.
The coronary venous perfusate pH decreased during the perfusion with caffeine. These changes
were consistent with caffeine-induced metabolic acidosis. Calcium release appeared to be dose-
dependent, and high dose of caffeine greatly increased venous calcium release even 2 minutes
after perfusion with caffeine. These findings indicate that caffeine produced coronary vasoconst-
riction with increased calcium release in isolated perfused guinea pig hearts. Additionally, this
vasoconstrictor response mignt be due, in part, to the direct actions of caffeine.
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B dFolA A5 ol guinea pig AFY B
g o HFEHL A} 425 dTE 93 o7
A F o2 Q] o] &X 3 3= in vitro 23 H] €] non-
working Langendorff heart #5934 =94}¢]c}.
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A F o) 470+ 50g¢] guinea pig 53 o)) heparing
B4 FAREI, 15480 AHS Fof wFHAES
ALE3EA) @3 FAF A& Fhete HAAA
gyate], A3S BF 48 (Fig 1,2 F2)9
guinea pig 43S AHAZTh Fig 13 244 &
4@ nie}o] #FFWUH Y (Coronary Perfusion
Pressure, CPP)2 80 cmH,0Z 1A A|A &1, 4
FE EAHATYD HEBE T84 rerograde %2
o7 AFAH L AHEE BF-E9 (perfusate)-& pH
7.40% 0.08¢1 Krebs-Ringer bicarbonate -§-¢§ 2 24,
37CA A 95% Op9} 5% COg8 & gasE 7}A X
TAg ANAh o] AFEA] AR =42 Y9
A" GAFSE NaCl 127.5mM, KCl 4.7mM, CaCly
2.5mM, KH PO, 1.2mM, MgSO, - 7TH,O 1.2mM,
NaHCO; 24.9mMo]iL, &d7]of ojuixgdog 10
mM2] glucoseZ A7FAAHID, mRed o
FHoz Fol7t BREAL 4g2F AlolAlold
EEH e #AsHE AV =d4=qgE HE
@o 2 oA ot
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Fig. 1. Schematic diagram of non-working langendorf heart perfusion apparamus with two different reservoirs.
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Fig. 2. Preparation with cannulated aorta and pulmo-
nary artery. Arterial perfusate and coronary ve-
nous effluent sampling sites are indicated.

Z0]A 7t7te] caffeine FEA 678 gui-
nea pigg 7FA3A B 48g FHsA

3. Coronary venous effluent2| calcium release
=3

ol AFE Bsh7 A 7ol BF-E A3 venous
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w}2} caffeineo] CFs} CVRY| of® 88 =&
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£ 90 = Langendorf heartsE AR O, 28,
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Waate) sl Zefste NS 2okt

mol7l 217te] HEE caffeined 1087 AFA
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Table 1, Effects of caffeinc on coronary perfusate flow and coronary vascular resistance during 10 minutes

after perfusion with caffeine.

eine min min 1nin 10 rmn
[caffeine] 0 mi 2 mi 5 mi 0 mi
M CF(ml/min/g wet weight)
10° 6.7+ 0.2 6.4+ 0.4 6.0+ 0.2% 57+ 0.3%
10°¢ 6.8+ 0.3 6.4+ 04 6.0+ 0.3" 55%£ 038"
103 7.0£02 67103 6.2t 0.3" 55£ 040"
CVR(emH,0/ml/min/g wet weight)
10 10.9+ 0.4 12.0+0.7% 12.8+ 0.4 13.0x 0.6%
10t 11.0+ 0.6 121 1.07 12.6+0.7" 13.7+0.6%*
10°® 10.6£ 0.4 115+ 0.6% 12.240.6% 13.6£ 08"

Data represents mecans+ SE(n=6). Hemodynarnic variables were collected during each ume period after

the adrunistration of caffeine. [caffeine]. caffeine perfusion concentration ;

CVR, coronary vascular resistance.

CF, coronary perfusate flow ;

*p<(0.05, relative to cotresponding 0 min(no caffeine) values.
+p<0.05, relative 1o corresponding caffeine 10°M values.

- 601 —



#AEW #8753 Caffeine
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Hola g9jth

B Ayl caffeines] #Fo 2g AHFA
A#a F87% 7HA wrgddE E3HA
WA, caffeinee FFA|7He] Aol wheh A
AR08 HFY 7Fg A e A&
aAg 4 9ot 1812 2, caffeine® CFY 749}
2o Aut% 474 (negative chronowopism) 9}
A H 428 9] A 3k(negative inotropism)E Z ¥ 3t
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2. M| MAAH|ZHMVO,)T MAFEH|(%
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Table 2ol &= Ztz}F 10°°M, 10*M, 10°M 2] 22

caffeine - o] =4 el A 713l Langendorff heartS

BFAAL Wl FFAIL] BFHFe v} caf
feineo] MVO.$ %EQ.9 " WH-SAHE =
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Z47+e) caffeine FEAAN %ZEOE caffeined] &
g9 g7 108 Eqlo) AAAe 2 FrhstgA T,
o]ghE HHMIE MVOys= Z42H4AS Bad. af
feineo] 2% MVQ,9] ZH4EHAL AT dose-respo-
nse?] #AE veEhdrh thal LA, 10°Me
Ao caffeined FFIHS = MVO.s 7
2AEZE FFAZY B A vasted & @
10*M9)] caffeine FEA e BFAIZE] 102 7
B3 MV0,9 ZaFo) GASA AAL, IF
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Table 2. Effeats of caffeine on myocardial oxygen consumption and percent myocardial oxygen extraction

during 10 minutes after perfusion with caffeine.

[caffeine] 0 min 2 min 5 min 10 min
M % EO,
105 63+ 2 66t 2 68% 1* 69+ 3*
10 633 67+2 69+t 3% 71£ 1%
10® 65+ 2 68+ 2 70+ 2% 73k 1%

MVO,(ul/min/g wet weight)

1075 63t 2 612 58+ 2+ 56+ 2%
10 643 603 564 2% 50+ 2%+
104 6713 61kt 2* 5ht 2t 48+ 2% "

Data represents meanst SE(n=6). Hemodynamic variables were collected during each time period after
the administrarion of caffeine. [caffeine], caffeine perfusion concentradon ; % EQy, percent myocardial oxygen
extracdon ; MVO,, myocardial oxygen consumption. *p<0.05, relative to corresponding 0 min(no caffeine)
values. +p<0.05, relative to corresponding caffeine 10°M values.

Table 3. Perfusate pH as influenced by perfusion with caffeine during 10 minutes

[ Caffeine] 0 min 2 min 5 min 10 min

M TUnits

108 pHa 7.41£0.02 7.41%0.02 7.41£0.02 7.41%0.02
pHv 7.50+ 0.01 7.28+0.02 7.41£0.01% 7.41+0,02*

10 pHa 7.9+ 0.02 7.39%£ 0.01 7.39% 0.02 7.594 0.02
pHv 7.51%£0.02 7.50+0.01 7.28+0.01% 7.2540.01%

103 pHa 7.42+ 0.01 7.42%0.01 7.42+ 0.01 7.4210.01
pHv 7.80% 0.01 7.2740.02 7.254 0.02% 7.234 0.03%*

Data represents mean+ SE(n=6). Each perfusate was sampled during each time period after the administration
of caffeine. [caffeine], caffeine perfusion concentradon ; pHa, arterial perfusate pH ; pHy, coronary venous
perfusate pH. *p<(0.05, relative to corresponding 0 min(no caffeine) values. *p<(0.05, relauve to correspon-
ding 10°M values.
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Table 4. Effecs of caffeine on caldum release in coronary venous effluent during 10 minutes after perfusion

with caffeine.
[caffeine] 0 min 2 min 5 min 10 min

M Acaldum concentration( M)

10 0.16 0.04 0.171%0.01 0.17%+0.02 0.16% 0.04
10 0.16+ 0.04 0.18+ 0.02 0.20+£0.03 0.16£0.03
103 0.17x 0.03 0.24+ 0.05* 0.37+0.04* 0.46% 0.04*

calcium release(nmol/min/g wet weight)

104 1.071£0.22 1.09%0.06 1.02+0.12 0.91£0.23
101 1.09% 0.22 1.150.18 1.20% 0.06 0.88+0.17
108 1.19+0.16 1.16% 0.84% 2,29+ 0.25% 2.5+ 0.22"

Data represents meanst SE(n=6). Perfusate samples were collected during each time period after the administ-
ration of caffeine, [caffeine], caffeine perfusion concentration ; Acalaum concentration, coronary venous
effluent minus arterial perfusate calcdum concentration ; caldum release was calculated with A caldum concent-

ration and coronary perfusate flow. *p<(0.05, relative to 0 min (no caffeine) values.

coronary venous effluent2] pHvel| o] 3 caffeine2]
242 Table 304 Qo= Sich. 7 &AL HF
A8 ArIZH) AHA 95% Oy 5% COye)
g2 TAE A7) Re) 2 AFHE #4ET
o=z &3 g7t BFE o pH(pHa)E 7.40%
0.0302 |X]59ch

Table 304 £ d}9} Zo], TALYH HFH
o7 £ }& coronary venous effluent®] pHvi=
caffeine?) TFo) ofs] FAH o2 At ¥
ot oplE), RE =9 caffeines 1027 AFARL
o] pHv 10°M9] caffeined FAFAZAE 9
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Z2YAAA Qe AR Q&) 4R 7150
ASeEA ALARDT ¥ & gtk
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coronary venous effluent®] calcium released]] tf gt
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¥ a1, 23 caflfeined] 2)3} vasoconstricion 3A4Hgh
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o]gpo] IFEWe] ol 80cnH,0% A
oA, caffeined) F|FE T £8VFH HEY
AL Fgo 2 WEE xPsih olgd
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pismg] 3] olHF oz ALdE HoF He
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heart®} negadve inotropism2 Y4+ caffeined] &
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caffeinc®] #F 2 18] WAA 2%19] vasoconstric-
tor FHE0] FElFHo) o]H EFEc) NHEHe"
negative inotropism #H§-& {FEYE F£E ris
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2. Caffeine®| coronary vasoconstrictor
CHS} calciume| 4%

caffeines] 28] 3F}E coronary vasoconstriction
o] 27| B oA G4aA 73 H AR
orotc), Be AFH 0] 2]& -, caffeined tachyca-
rdia, cardiac arthythmiasg& FEA71E Roez &
HAA QDY Ao 7R o]HF caffeined]
Zge d9sr] et JertA Ag71de] Al
/\]Elf’dt}g”'“)m.
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caffeines) €13+ BAFIR S caldum FE FF
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Aol Aaiw e T2ERE FEARAL,
calcium release Z7FA1 714 otv}. 2B 2R, caf-
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§d g dPEg0NNe) ofsd, HEEd
caffeinee SR A4 9) caldum releases] o}F-#
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