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Introduction

Liver ischemia-reperfusion (IR) induced injury is a frequent sequel of
maijor liver resections and transplantations caused by long-ferm
exclusions. These conditions resulting in increased risk of postoperative
morbidity and mortality. Considering the mentfioned facts the
imporfance, as well as clinical relevance of experimental research to
mitigate liver IR injury is unequivocal. Perconditioning - which means
the application of brief IR cycles in a remote organ parallel with target
organ ischemia — might be a reasonable possibility.

Obijectives

Hepatoprotective effects of this novel method: ischemic perconditioning
(IPer) was investigated in our rodent model of IR injury.

Material/Patients and Methods

Male Wistar rats (n=45) underwent normothermic, 60 minutes long
ischemia on two-thirds of the liver. Three groups: sham, IR and IPer (15
animals in each) were divided into three subgroups according fo the
length of reperfusion times: Th, 6h, 24h (5 animals in each). 20 minutes
after induction of liver ischemia, rats in IPer group received 5 min of
lower limb ischemia and 5 min of reperfusion in 4 cycles (40 min in
total), by infrarenal aortic cross clamping. Hepatic and lower limb
microcirculation was monitored by laser Doppler flowmeter during the
first hour of reperfusion. After reperfusion liver samples were token for
routine histologic and redox state assessment. Suzuki score was used
for semi-quantitative histological analysis. Serum transaminase (ASAT,
ALAT) levels were measured. The total scavenger capacity of liver
homogenate was measured, via defecting of chemiluminescence
intensity with luminometer (LM). For detailed analysis of antioxidant
contents in homogenate, we carried out three further measurements
with spectrophotometry. Free SH-groups (SHG) show the protein related
reducing power. The H-donating (HD) ability refers o the non-protein-
bound antioxidant capacity. Reducing Power (RP) was adopted to
determine a more complex, global antioxidant status.

Results

In the IPer group in comparison with IR group, the serum transaminase
levels were significantly (p<0.05) lower after 1, 24 h of reperfusion,
but not after 6 h of reperfusion (1Th ALAT: p=0.042 // 24 h ASAT:
p=0.027; ALAT: P=0.014). Severity of histologic domage wos reduced
in IPer group compared fo the IR group at every examined reperfusion
period. Significant improvement has been observed in partial
parameters of the redox-homeostasis (IPer vs. IR) at each examined
reperfusion time points (SHG: 1 h p=0.017; 6 h p=0.049; 24 h
p=0.048 // HD: 1 h p=0.031; 6 h p=0.038; 24 h p=0.029), as well
as in global parameters after 6 h and 24 h of reperfusion (LM: 6 h
p=0.034; 24 h p=0.034 // RP: 6 h p=0.024; 24 h p=0.028). The
integral of the liver reperfusion curve (RA) and the plateau maximum
average (PM) of the flow graph showed a significant improvement (RA:
IPer vs. IR; 55.8+22.7% vs. 32.7+13.1%, p=0.007//PM: IPer vs. IR;
70.6+14.7% vs. 39.9+14.9%, p=0.001), in parallel with the favorable
changes of lower limb microcirculation (RA: IPer vs. IR, 79.55+29.1%
vs. 60.95+21.6%, p=0.101//PM: IPer vs. IR; 92.21£26.9% vs.
55.62+25.1% p=0.038).

Conclusion

Perconditioning is a feasible method, with notable practical significance
in those situations when we are forced to apply long-term liver
exclusions, thus the possibility of severe IR injury should be considered.
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Introduction

Aorfic isthmus saccular aneurysms (AISA) are an evolufion of fraumatic
ruptures of the isthmus, exposing patients to death by late rupture.
Endovascular treatment requires supra aortic trunks coverage and the
use of rigid stents in a mobile part of the aorta.Our hypothesis was that
the endoluminal space of AISA can be filled with mesenchymal stem cells
[MSC) incorporated in a matrix, maintained by a stent, allowing us to
cover the origin of the supra coric trunks (SAT) without transposing them.

s
Our goals were: 1 to create a model of AISA in pigs, 2 fo inject MSC
incorporated in a hyaluronan gel, maintained by a stent in AISA, 3 to
evaluate the healing capacity of the MSC.

Material/Patients and Methods

An AISA was created in 33 pigs, and the bone marrow was collected
in 9 pigs for MSC culture. A characterization of the MSC was conducted
after 3 weeks of culture. Pigs were separated into 4 groups: Group O
AISA only; Group 1 AlSA+stent; Group 2 AlSA+stent+gel; Group 3
AlSAs+sfent+gel+MSC. At postoperative day (POD) 21, the sac patency
was ossessed. A stent was deployed in the aorta, at the level of the
aneurysm. 5.106 MSC, labelled with PKH26, were incorporated in the
hyaluronan gel. The gel and the MSC were injected into the AISA bya
catheter. At each sacrifice made on POD21+7 (n=3) or POD21+28, the
patency of the aneurysm and SAT was assessed. Aorfic arches were
harvested for histological and immunohistochemical (IHC) studies.
Quantitative variobles were expressed as mean. Comparisons between
two groups were made by non-parametric Mann and Whiiney U test.
A difference was considered significant when p<0.05.

Results

33 AISA were created with a mortality of 9%. At POD21, all AISA were
patent on angiography. In Group 0 (n=3), 2 aneurysm sacs were pafent
ot POD21428. In Group 1 (n=6), the patency of the aneurysmal sac
was 100% at POD21+7 and 67% at POD21+28. In Group 2 (n=10)
gel injection was not more lethal, the patency was 67% at POD21+7,
and 67% at POD21+28. In these groups, microscopic studies showed:
cellularization of the AISA, partial disruption of collagen and elastin
fibres in the aneurysmal wall, and absence of endothelium.

After 3 weeks, the MSC collected in pigs were able to differentiate into
osteoblasts and adipocytes. Further, the study of surface markers
showed strong expression of CD90 associoted with lower expression
CD105, characteristic of the MSC.

In the Group 3 (n=11), only 8 AISA could be studied histologically. The
patency was 33% at POD2147 and 20% ot POD21+28. We have
highlighted in this group a fluorescence corresponding to the PKH26,
intraluminally and in the wall. We have clso highlighted the presence
of intimal hyperplasia largely filling the aneurysmal sac ot POD21+28
(n=5) (p<0.05). In addition, in this group, better organization of the
collagen and elastin fibres was found.

Conclusion

We have developed a model of AISA remaining potent fo 7 weeks. Our
results show a persistent location of MSC at the aorfic level. For the first
time in vivo, our results demonstrate the MSC’s capacity fo induce an
endovascular healing of the AISA. These results can lead to o non-
mechanical treatment of AISA avoiding exposing young subjects fo a
conflict between the aorta and stents.

Conflict of interest : None



