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Effects of nitroglycerin on diameter of subepicardial venules in human heart using
a needle-probe CCD video-microscope

Hitoshi Minami

Department of Cardiovascular Physiology, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama 700-8558, Japan

We visualized subepicardial small veins (ID>100 ym) and venules (ID<100 #m) in a beating human heart using a
needle-probe video-microscope with a CCD camera and examined the effects of nitroglycerin (NTG) on the vessels. In
9 patients who underwent cardiac surgery, we observed small veins (n=12) and venules (n=9). We carefully
obtained access of the needle lens probe into the subepicardial small veins and venules. The microvascular diameter
responses after superfusion of NTG were monitored for 5 min. The diameter changes of the microvessels were analyzed
at end diastole. In the control condition, the phasic diameter changes of both small veins and venules increased from
end-diastole to end-systole and the diameter changes of the vessels during cardiac cycle reached almost 10%. Both small
veins and venules started to dilate just after NTG. The dilation of small veins at 1 min after NTG increased to 14710
um from control values of 13149 ym (13.74+4.2%, p < 0.01), whereas the diameters of venules increased to 65+9 ym
from 60+8 ym (6.0+5.09, p < 0.05) at 1 min. However, venules continued to dilate, reaching their maximum dilation
at 2~3 min. In conclusion, the human subepicardial microvessels were clearly visualized by the needle-probe
videomicroscope. The degree of vasodilation in response to NTG in small veins and venules was about the same, at

%

almost 109, thereby reducing flow resistances.

F—7—F b MNEMEIR (human coronary venules), (LJEH] (cardiac cycle), #Eh(s (beating heart),
— a7 &)~ (nitroglycerin), =— F)VEI CCD A1kSH#$% (needle-probe CCD videomicroscope)
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firrh e MeEME RO THILE NTG /EH @/ —F]
F1 MR
Age sex Doagnosis Operation Risk factor
1. 76 M TAA TAR HT
2. 77 M TAA TAR HT, CRF
3. 54 M MR MVP —
4. 63 M MR, Paf MVP, Maze —
5. 83 M OMIAP OPCAB HT, DM
6. 76 M AP CABG HT
7. 72 M AS AVR CRF (HD)
8. 69 F MR MVP —
9. 75 M TAA TAR HT
average . 71.6+8.6 y.o.
TAA :thoracic aortic aneurysm, AS :aortic stenosis, MR . mitral
regurgitation, Paf . paroxysmal atrial fibrillation, AP . angina pectoric, OMI :
old myocardial infarction, CABG : coronary artery bypass grafting, OPCAB
off pump CABG, TAR : total arch replacement, MVP . mitral valve plasty,
HT : hypertension, CRF : chronic renal failure, HD : hemodialysis, DM :
diabetes mellitus
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(ZPE—=)WEY D =1, W) % B0 LIHR (bpm) (mmHg) (emH,0)
KA L 7o, HREE25 pg/kgs L, RS Control | 61.5+10.6 | 93.4+12.9 | 6.25+2.2
| VG - = dfr A B AN RNaN
A& FHCHTe. BigtE NTG R4 5 B 5 57 NTG | 59.1+14.7 | 93.2+12.6 | 6.25+2.2
st L CTAT o 72 M OILRUGIE NTG #Aifi % control _— NS NS NS
values . . .
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HEk L.
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HR : heart rate, SBP : systemic blood pressure
CVP ! central venus pressure
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+5.0% 3k L7 (n=9, P<0.05 60+8 yum—65+9
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