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The Effect of Fenoldopam Administration Followed by Unclamping of Supraceliac Aortic Cross-Clamping on

Renal Ischemic Injury

Jin Gyun Yoo, M.D.*, Hye Ryoung Park, M.D., Yong Cheol Lee, M.D., JIn Mo Kim, M.D., Young Ho Jang, M.D., Ae Ra Kim, M.D.,

Jung In Bae, M.D., and Ji Hee Hong M.D.

*Department of Anesthesiology and Pain Medicine, Sunlin Hospital, Handong University; Department of Anesthesiology and Pain Medicine,
School of Medicine, Keimyung University, Daegu, Korea

Background: The overall rate of renal complication after surgery on the suprarenal aorta remains high.

In this study, the

changes in renal blood flow (RBF), urinary oxygen tension (PuO,), renal vascular resistance (RVR), and urinary volume following

fenoldopam administration were investigated in supraceliac aortic cross-clamping and unclamping animal model.

Methods:

Twelve dogs were divided into two groups; control group (n = 6), fenodopam group (n = 6). After brachial, femoral,

and pulmonary arterial catheterization, midline abdominal incision was made. For the aortic cross-clamping the supraceliac aorta

was exposed. A doppler flowmeter probe was placed around right renal artery. A ureteral catheter was positioned at the right renal

pelvis to measure urine volume and urinary oxygen tension (PuO,).

In fenoldopam group, 0.5 zg/kg/min of fenoldopam was

administered immediately before suprarenal aortic reperfusion. Systemic hemodynamics, renal blood flow, renal vascular resistance,

PuO,, and urine volume were compared between two groups.

Results:

The systemic hemodynamics were not significantly different between the two groups throughout the experiment.

After aortic reperfusion, the RVR significantly increased in control group, but the RVR in fenoldopam group remained to baseline

level. The urine output, RBF, and PuO, significantly increased in fenoldopam group compared to control group. BUN and serum
creatinine were not different between the two groups.

Conclusions:
(Korean J Anesthesiol 2007; 52: 202~ 11)

High dose of fenoldopam administration reverse ischemic renal insufficiency after supraceliac aortic cross clamping.
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Fig. 1. Experimental protocol used to determine the effect of A% A|F &1 Mayer hematoxyhnoﬂ 3087 iz A &
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Table 1. Hemodynamic Parameters with or without Fenoldopam Administration Followed by Unclamping of Supraceliac Aortic Cross
Clamping in Dogs
Time after reflow (hr)
Parameter Group Baseline 30 min of ACC
1 2 3
MAP (brachial) Control 98.7 £ 8.0 168.7 £ 15.8% 968 + 104 947 + 97 96.5 + 82
(mmHg) Fenoldopam 1075 £ 225 183.7 + 18.3* 99.5 £ 10.6 108.0 *+ 13.1 1020 + 2.9
MAP (femoral) Control 9.5 £ 173 9.7 £ 19*% 963 + 134 923 + 106 9.7 + 84
(mmHg) Fenoldopam 1092 *+ 213 95 £ 1.9*% 96.5 + 9.7 1052 + 177 992 + 58
HR (beat/min) Control 1350 = 21.9 1292 £ 213 1463 + 344 136.3 *+ 25.1 1487 + 326
Fenoldopam 1420 *+ 12.1 1388 + 174 148.0 + 15.0 149.0 + 16.0 1505 + 21.0
CVP (mmHg) Control 45 + 14 57 £20 38 £ 23 45 + 1.0 38 £ 26
Fenoldopam 47 + 10 55 + 14 42 08 40 + 09 50 £ 17
PAP (mmHg) Control 158 £ 26 215 £ 45* 202 *t 32 195 =33 193 + 63
Fenoldopam 163 £ 1.0 205 £ 5.1* 198 £ 19 185 = 2.1 183 £ 20
PAOP (mmHg) Control 85 £ 18 155 £ 6.0% 87 £ 29 97 £ 28 102 £ 36
Fenoldopam 88 T 08 133 £ 49* 90 * 14 93 £ 21 87 t 08
CO (L/min) Control 34 £ 12 2.5 £ 0.6* 34 £ 10 33 £ 11 33 £ 08
Fenoldopam 32 £ 1.1 24 + 08* 30 £ 19 31 £ 07 31 £ 08

Values are mean

+ SD. ACC: aortic cross clamping, MAP: mean

arterial pressure, HR: heart rate, CVP:

central venous pressure, PAP:

pulmonary artery pressure, PAOP: pulmonary artery occlusion pressure, CO: cardiac output. *: P < 0.05 compared to the baseline.
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Fig. 2. Changes in urine output during the course of the experiment.
UO: urine output, ACC: aortic cross clamping. *: P < 0.05 compared

to baseline, ': P < 0.05 between two groups.

Table 2. Parameters for Renal Function with or without Fenoldopam Administration Followed by Unclamping of Supraceliac Aortic Cross

Clamping in Dogs

Time after reflow (hr)

Parameter Group Baseline 30 min of ACC
1 2 3
UO (ml/hr) Control 108 1 49 13 = 55 + 4.8* 6.3 t 44~ 82 & 47
Fenoldopam 83 + 24 02 *+ 124 + 51 340 + 449%T 306 *+ g1%"
RBF (ml/min) Control 1557 *+ 45.9 92 =+ 1173 =+ 54.6% 111.5 * 53.6* 983 * 50.9%
Fenoldopam 158.8 =+ 294 122 + 2362 + 2157 2098 +202%T 2002 *+ 16.4%"
RVR Control 5.5 + 109 985 *+ 155+ 737 * 253% 777 + 350% 97.0 =+ 49.6*
(dyne sec/em’)  Fenoldopam 463 + 133 782 & 193* 209 + 36" 405 + 84" 399 + 437
BUN (mg/dl) Control 135 + 138 142 + 17 153 + 22
Fenoldopam 113 £ 15 123 + 14 120 *+ 1.1
Cr (mg/dl) Control 08 * 0.1 09 + 02 09 + 02
Fenoldopam 08 * 0.1 08 * 0.1 08 * 0.1
PuO, (mmHg) Control 560 =+ 16.1 395 + 7.1 455 + 100
Fenoldopam 645 =52 977 + 13.1%" 1020 =+ 63+"
Pa0, (mmHg) Control 1362 =+ 18.0 1290 =+ 21.1 1358 =+ 16.9
Fenoldopam 1377 + 117 1388 + 175 1412 + 247

Values are mean £ SD. UO: urine output, RBF: renal blood flow, RVR: renal vascular resistance, BUN: blood urea nitrogen, Cr:
creatinine, PuO,: urinary oxygen partial pressure, PaO,: arterial oxygen partial pressure. *: P < 0.05 compared to the baseline, e <

0.05 between two groups.
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0.004, P = 0.002)(Fig. 2, Table 2).
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Fig. 3. Changes in renal blood flow during the course of the ex-
periment. RBF: renal blood flow, ACC: aortic cross clamping. *:
P < 0.05 compared to baseline. T2 P < 005 between two groups.
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Fig. 4. Changes in renal vascular resistance during the course of
the experiment. RVR: renal vascular resistance, ACC: aortic cross
clamping. *: P < 0.05 compared to baseline, TP < 0.05 between
two groups.
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Fig. 5. Changes in arterial and urinary oxygen partial pressure during the course of the experiment. PaO,: arterial oxygen partial pressure,
PuO,: urinary oxygen partial pressure. *: P < 0.05 compared to baseline, T: P < 005 between two groups.
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(P = 0.002, P = 0.009, P = 0.002)(Fig. 4, Table 2).

Pa0O, ¥ PuO, (Fig. 5, Table 2)

PaO= A3 A 7|7 < 7 FolA fFg Aelvt ¢l
AJtt. PuO,= WZET¥ fenoldopamitol A 7]E ko] Zhzb
560 £ 16.1, 645 £ 52 mmHgo|ou, A#AF 1 & 34
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BUN 2 ¥3 =¢ole|d(Fig. 6, Table 2)
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Fig. 6. Changes in blood urea nitrogen and serum creatinine during the course of the experiment. BUN: blood urea nitrogen, Cr: serum

creatinine.

Fig. 7. Light microscopic findings in kidney after 30 minutes of supraceliac aortic cross-clamping followed by 3 hours of unclamping.
There are partial losses of brush border in the both groups. The glomeruli are unremarkable (PAS, X 400). Left: Control group, Right:

Fenoldopam group.
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Fig. 8. Light microscopic findings in kidney after 60 minutes of
supraceliac aortic cross-clamping followed by 2 hours of unclam-
ping. There is simplification of proximal tubules with flattening of
epithelial cells and marked loss of brush borders (PAS, X 400).
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