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(B ®(Purpose)]
The need for pulsatility in the circulation during long-tern mechanical support has been a subject of debate.

We compared histologic changes in calf remal arteries subjected to various desrees of pulsatile circulation
in vivo. We addressed the hypothesis that the local renin-angiotensin system may be implicated in these
histologic changes.

[DFiEiz S TR (Methods/Results) )

Sixteen calves were implanted with devices giving differing degrees of pulsatile circulation: 6 had a continuous
flow left veniricular assist device (LVAD); 6 had a continuous flow right ventricular assist device (RVAD);
and 4 had a pulsatile total artificial heart (TAH). Six other calves were histologic and immuno- histochemical
controls. In the LVAD group, the pulsatility index was significantly lower (0.28 = 0.07 LVAD vs 0.56 = 0. 08
RVAD, vs 0.53 £ 0.10 TAH; P< 0.01), and we observed severe periarteritis in all cases in the LVAD group.
The number of angiotensin II type 1 receptor-positive cells and angiotensin converting enzyme-positive cells
in periarterial areas was significantly higher in the LVAD group (angiotensin II type 1 receptor: 350 = 139
LVAD vs 8 = 6 RVAD, vs 3 £ 2 TAH vs 3 & 2 control; P < .001; angiotensin-converting enzyme: 325 + 59
LVAD vs 6 =+ 4 RVAD, vs 6 & 5 TAH, vs 3 = 1 control; P <. 001).

(4 ¥& (Conclusion})

The reduced pulsatility produced by a continuous flow LVAD implan- tatioen induced severe periarteritis inm
the kidneys. The local renin-angiotensin system was up-regulated in the inflanmatory cells only in the
continuous {Iow LVAD group.
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(B #9 (Purpose})

We previously reported renal arterial periarteritis after implantation of a continudus—{low left ventricular
assist device in calves. The purpose of the present study was to investigate whether the same periarteritis
changes eccur in the intrapulmonary arteries after implantation of a continuous-{low right ventricular assist
device (CFRVAD) in calves and to determine the mechanism of those histologic changes.

(CFiEA S TR R (Methods/Results) )
Ten calves were implanted with a CFRVAD for 20 + 7 days, and we compared pulmonary artery samples and hemodvnamic
data before and affer CFRVAD implantation prospectively.
Results. After implantation, the pulsatiliiy index {pulmonary arterial pulse pressure/pulmonary arterial mean
pressure) significantly decreased (0.88 = 0.40 before vs 0.51 &= 0.22 after: p < 0.05), with severe
periarferitis of the intrapulmonary arteries in all animals. Periarterial pathology included hyperplasia and
inflammatory cell iafiltration. The number of inflammatory cells positive for the angiotensin II type 1
receptor was significantly higher after implantation (7.8 = 6.5 pre-CFRVAD vs 313.2 = 145.2 at autopsy:
p<0.01). Serum angiotensin- converting enzyme activity significantly decreased after implantation from 100%
to 49.7 + 17. 7% at week 1 (p = 0.01}. Tissue levels of angiotensin-converting enzyme also demonstrated a
significant reduction (0. 381 £ 0.232 before implantation vs 0.123 = 0.096 at autopsy: £ = 0. 043).

(# #% (Conclusion))
Perfarteritis occurred in the intra~ pulmonary arteries of calves after CFRVAD implantation. The local
renin-angiotensin system {not the angiotensin- converting enzyme pathway) plays an important role in such
changes.
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