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The Effect of Low Dose Nitroglycerin on Hepatic Blood Flow, Real-time Local Liver Perfusion and Oxygen
Extraction Ratio Following the Occlusion and Reperfusion of Hepatic Blood Flow in Experimental Dogs
Jae Kyu Cheun, M.D., Jung Kil Chung, M.D., Jung In Bae, M.D., Jin Mo Kim, M.D., Ae Ra Kim, M.D., Young Ho Jang, M.D.,

Youn Jeong An, M.D., and Yong Cheol Lee, M.D.
Department of Anesthesiology and Pain Medicine, Keimyung University School of Medicine, Daegu, Korea

Background: The Pringle maneuver is traditionally used during the hepatectomy to reduce the blood loss. However, there
have been no studies about local liver perfusion (LLP) and oxygen extraction ratio (ERO) following hepatic ischemia and
reperfusion. In this study, the changes in hepatic blood flow (HBF), LLP, ERO, following hepatic ischemia and reperfusion were
observed. And the effects of low dose nitroglycerin (NTG) were observed too.

Methods: A total of 14 mongrel dogs were divided into two groups; control group (C, n = 7), NTG administration group
(N, n = 7), NTG administration was started 5 minutes before HBF occlusion. After femoral arterial and central venous
catheterization, midline abdominal incision was made. Hepatic artery (HA) and portal vein (PV) were exposed to clamp and
declamp. And then doppler flowmeter probes were applied on HA and PV to measure their blood flow and a thermal diffusion
microprobe was inserted in the liver parenchyme to measure LLP.

Results: The HA and PV blood flow, LLP, and ERO, were not different between two groups. However, HBF more increased
compared to the baseline level in N group after reperfusion. In C group, LLP did not recover after reperfusion. The LLP in
N group recovered to the baseline level after reperfusion.

Conclusions: In conclusion, it was observed that the HBF increased and LLP recovered to the baseline level after reperfusion
by administration of low dose NTG. The use of low dose NTG is safe and effective for hepatectomy. (Korean J Anesthesiol
2003; 45: 251~257)

Key Words: liver perfusion, nitroglycerin, reperfusion.
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Table 1. Hemodynamic Changes with or without Administration of Low Dose Nitroglycerin after Hepatic Artery and Portal Vein Occlusion and

Reperfusion in Dogs

Time after reperfusion (min)

Baseline 10 min after occlusion

10 20 30

HR C 1413 + 10.2 1455 + 26.0 1213 + 26.6 1315 + 17.2 139.8 £ 17.5
N 1343 + 5.1 1258 + 135 1175 + 254 123.0 + 16.8 130.8 + 125

SEP C 1275 + 6.4 82.5 + 13.7* 136.3 + 17.7 1253 + 27.1 123.5 + 265
N 123.0 = 16.1 56.5 + 10.0* 117.5 £ 25.7 1075 + 17.3 106.0 £ 20.7

MAP C 104.8 + 9.5 70.3 + 25.1% 113.0 + 19.9 104.3 + 27.8 103.5 + 284
N 107.0 + 14.2 495 + 8.8* 102.5 + 24.4 93.8 £ 20.0 923 + 209

DBP C 923 + 125 67.8 + 28.6% 101.0 + 20.8 925 + 285 925 + 295
N 96.3 + 10.9 458 + 8.5% 89.8 + 23.8 833 + 183 833 + 212

cvp C 43 + 21 35 + 1.7 43 £ 2.1 43 £ 2.1 43 £ 2.1
N 35+ 13 25 + 13 38 + 1.3 38 + 1.3 35+ 13

Values are mean + SD. HR:

heart rate (beats/min), SBP: systolic blood pressure (mmHg), MAP: mean arterial pressure (mmHg),

DBP: diastolic

blood pressure (mmHg), CVP: central venous pressure (mmHg), C: control group, N: nitroglycerin administration group. *P < 0.05 compared

to the baseline.
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Fig. 1. Changes in hepatic artery blood flow with or without admin-
istration of low dose nitroglycerin after hepatic artery and portal vein
occlusion and reperfusion in dogs. C: control group, N: nitroglycerin
administration group. *: P < 0.05 compared to the baseline.

600
500
400 1

300

200 A

100

Portal vein blood flow (mL/min)

0+ *

T T
10 min 10 20 30
after ocelusion  fime after reperfusion (min)

T
Baseline

Fig. 2. Changes in portal vein blood flow with or without admin-
istration of low dose nitroglycerin after hepatic artery and portal vein
occlusion and reperfusion in dogs. C: control group, N: nitroglycerin
administration group. *: P < 0.05 compared to the baseline.

T4 e CEH NTollA e tizX|7t 785 + 201,
63.0 * 129 ml/min/100 go]A3L ZF&F Awk F3toll= 3.0
+ 3.6, 48 + 7.6 ml/min/100 g2 ZAE Akt cES Al
ZF 3080l 385 + 299 mlmin/100 g (P = 0.043)2 FA
Moz oA FHastd ot NollAe AFF 10%,
208, 308 Zof 7+ 475 + 266, 620 + 474, 600 *

59.3 ml/min/100 g& 2X] FFo g 3] 5= 9 h(Fig. 4).

254

800 1
5
£ 600
3
é * *
é 400 A
©°
8
= 200~
Q
‘g *
£ 01 * —o— C
—o— N
T T T T 1
Baseline 10 min 10 20 30

after ocelusion  fime after reperfusion (min)

Fig. 3. Changes in hepatic blood flow with or without administration
of low dose nitroglycerin after hepatic artery and portal vein occlusion
and reperfusion in dogs. Hepatic blood flow: hepatic artery blood flow
+ portal vein blood flow, C: control group, N: nitroglycerin
administration group. *: P < 0.05 compared to the baseline.
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Fig. 4. Changes in local liver perfusion with or without administration
of low dose nitroglycerin after hepatic artery and portal vein occlusion
and reperfusion in dogs. C: control group, N: nitroglycerin
administration group. *: P < 0.05 compared to the baseline.
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Table 2. Changes in Blood Gases, Oxygen Content and Oxygen Extraction Ratio in Liver with or without Administration of Low Dose
Nitroglycerin after Hepatic Artery and Portal Vein Occlusion and Reperfusion in Dogs

C N
FiO, : 1.0

Baseline R 30 Baseline R 30
Hb 130 + 14 13.0 £+ 2.0 145 + 25 140 £ 12
HA PO, 378.5 + 110.8 423.0 + 101.6 42725 + 649 461.5 + 68.7

SO, 100 = 0 100 £ 0 100 + 0 100 = 0
Cont 18.6 £ 2.0 18.7 + 2.1 20.7 + 3.3 20.8 + 3.6
PV PO, 59.3 + 12.7 5875 + 74 68.0 + 7.5 455 + 9.6
SO, 90.0 + 18.3 878 £ 17.0 94.0 £ 16.3 80.8 £ 14.2
Cont 159 + 22 155 + 1.8 185 + 33 160 + 4.2
HV PO, 50.8 £ 11.9 430 = 5.0 46.0 £ 5.2 37.0 £ 6.7
SO, 83.0 £ 8.9 815 + 124 840 + 173 78.0 + 12.1
Cont 147 £ 29 147 + 2.3 16.4 + 2.4 153 + 3.4
Oy-In Cont 165 + 22 193 + 33 165 + 1.9 182 + 4.0
0,-Out Cont 147 £ 29 144 + 23 164 + 24 153 + 34
ERO» 128 + 7.5 129 + 6.4 147 + 2.6 154 + 53

Values are mean +

SD. Hb: hemoglobin, HA: hepatic artery, PV: portal vein, HV: hepatic vein, R30: 30 min after reperfusion, C: control group,

N: nitroglycerin administration group, PO»: oxygen tension (mmHg), SO,: hemoglobin saturation at the given O, (%), Cont: oxygen content (ml
O,/dL blood), Or-In: HA O, content x HBF/(HBF + PBF) + PV O, content x PBF/(HBF + PBF), O,-Out: hepatic vein oxygen content,
ERO;: oxygen extraction ratio, HBF: hepatic artery blood flow, PBF: portal vein blood flow, FiO,: oxygen fraction of inspired gas.
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