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ABSTRACT Objective: To evaluate the renal protective effect of elevated cardiac and blood pressure to baseline treatment in in-
tra-abdominal hypertension (IAH) and further investigate its related mechanisms. Methods: 12 healthy pigs were randomly divided into
experimental and control group, each had 6 pigs. All animals were collected urine volume per hour, continuously monitored mean arterial
pressure (MAP) and renal cortical blood flow after anesthesia. IAH models were established by intraperitoneally injecting carbon dioxide
in all animals, the baseline MAP, intra-abdominal pressure (IAP) and APP were obtained before IAH models established. In both groups,
IAP was raised gradually from baseline to 10 mmHg, 15 mmHg, 20 mmHg and 25 mmHg. In control group, IAP was maintained at 25
mmHg for 8 hours without any other interventions. In experimental group, the animals were intravenously given with dobutamine in
order to maintain cardiac output and MAP equal to its baseline values after 15 minutes of the onset of 25 mmHg IAP. Changes of renal
cortical blood flow, serum creatinine, TNF-a, IL-6 and urine IL-18 with the alteration of IAP in both groups were explored. Animals
were then sacrificed for renal histopathology after 8 hours of the onset of 25 mmHg IAP. Results: With the increase of IAP, renal cortical
blood flow in both groups were significantly decreased (P<0.05). Compared to its baseline, serum Cr and urinary IL-18 were significantly
up-regulated after the maintenance of IAP at 25 mmHg for 8 hours in control group (P<0.05). And, the level of serum TNF-o and IL-6
also changed significantly (P>0.05). In BBP group, which utilized a strategy of elevated cardiac output and blood pressure to baseline level,
significant improvement of the renal cortical blood flow was observed(P<0.05). Serum Cr and urinary IL-18 were significantly decreased,
but TNF-q, IL-6 did not changed significantly(P>0.05). Renal histopathological examination illustrated edema of glomerulus and tubules

in three groups. Conclusions: Maintaining IAP of 25 mm Hg for 8 hours can successfully make the model of AKI. The elevated cardiac out-
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put and blood pressure to baseline may have a renal protective function within the first 8 hours of IAH by improving renal cortical

blood flow.
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Table 1 Different hemodynamic parameter between groups

Hemodynamic MAP APP HR GEDV SVR (6[0)
) CVP (mmHg) )
parameter (mmHg) (mmHg) (beat/min) (mL) (dyn-s/cm®) (L/min)
Control Group 81.3% 18.2 56.4+ 18.2 103.0+ 19.5 15.4% 6.8 4424+ 1684  2158.9% 3425 3.0+ 0.6
BBPGroup 97.6% 16.3* 72.6% 16.2° 125.1+ 11.5° 16.5+ 43 436.5+ 137.5*  2317.6% 446.9 3.6+ 0.8

Note: APP, abdominal perfusion pressure; MAP, mean arterial pressure; HR, heart rate; CVP, central venous pressure; GEDV, global end-diastolic

volume, SVR, systemic vascular resistance; CO, cardiac output; a, P<0.05 vs Control group.
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Fig.1 Comparison of the perfusion of renal surface between different groups

Note: A, control group; B, baseline blood pressure group; Al B1, baseline perfusion of renal surface between groups; A2 B2, perfusion of renal surface

between groups after 2 hours in IAP 25 mmHg; A3 B3, perfusion of renal surface between groups after 4 hours in IAP 25 mmHg; A4 B4, perfusion of

renal surface between groups after 8 hours in IAP 25 mmHg.
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The change of renal surface perfusion in the duration of IAP 25mmHg
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Fig.2 The perfusion of renal surface with the duration of IAH
Note: * compare with the control group, P<0.05; * compare with the

perfusion of renal surface in the duration of IAH 25 mmHg, P<0.05.
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Table 2 Comparison of serum Cr, TNF-a, IL-6, urine output and IL-18 in the duration of IAH 25 mmHg between two groups

IAP 25 mm Hg Duration( h)
Baseline 2 4 6 8
Urine output(mL/2 h)
BBP group 95.8+ 21.3 52.4+ 10.5* 34.6+ 8.2" 37.2+ 7.3% 18.8+ 6.1%*
Control group 96.3+ 18.5 15.6+ 17.6 12+ 3.8% 8.6 4.1 10+ 3.7%
Serum Cr(pmoL/L)
BBP group 59.5+ 124 66.3+ 15.8 79.2+ 9.9 86.4% 9.5 96+ 6.4#*
Control group 62.1+ 8.4 70.3+ 9.7 86.4+ 12.3 943+ 11.5 126.1+ 10.4*
Urine IL-18(pg/mL)
BBP group 158.2+ 12.5 196.8+ 16.5 224.6% 26.5" 236.5+ 25.4 248.6+ 16.6™*
Control group 1552+ 25.4 308.5+ 77.5* 286.4x 67.2* 308.4+ 57.4% 352.6% 52.7*%*
Serum TNF-a(pg/mL)
BBP group 75.2% 15.6 145.7+ 9.8° 175.6% 16.6" 182.7+ 17.2 221.1% 19.1%
Control group 59.6%+ 8.4 89.6x 10.6 127.4% 11.5% 164.8+ 16.7° 216.5+ 15.4°
Serum IL-6(pg/mL)
BBP group 118.8+ 11.6 1352+ 11.7 165.2+ 13.6 224.5+ 18.4* 196.1+ 15.4°
Control group 91.7+ 9.7 158.3% 18.6" 184.2+ 15.7* 193.3+ 16.8" 2274+ 21.4°

Note: * compare between groups, P<0.05; * compare within group (compare with baseline), P<0.05.
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Fig.3 Renal histopathology of control group (HE staining X 20)

There were edema, degeneration and necrosis of renal tubules in cortex,
enlargement of glomeruli, and narrowing of renal capsule cavity.
Occasionally, fibrin exudation in the lumen and fibrin exudation was found

in medulla.
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Fig.4 BBP group (HE staining x 20)

The structure of cortical glomeruli was clear, and the capillaries contained

red blood cells. Renal tubular was edema and bleeding occasionally.
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