
MICROCIRCULATORY IMPAIRMENT IN HEPATIC
ISCHEMIA-REPERFUSION INJURY:

A STRUCTURAL ANALYSIS OF PIG LIVER

BORIMAS    HANBOONKUNUPAKARN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR

 THE DEGREE OF DOCTOR OF PHILOSOPHY (ANATOMY)
FACULTY OF GRADUATE STUDIES

MAHIDOL UNIVERSITY
2006

ISBN 974-04-7639-2
COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

MICROCIRCULATORY IMPAIRMENT IN HEPATIC ISCHEMIA-REPERFUSION
INJURY: A STRUCTURAL ANALYSIS OF PIG LIVER

BORIMAS HANBOONKUNUPAKARN 4537107 SCAN/D

Ph.D. (ANATOMY)

THESIS ADVISORS: WICHAI EKATAKSIN, M.D., Ph.D., SOMLUK
ASUVAPONGPATANA, Ph.D., PAWINEE PIYACHATURAWAT, Ph.D.

ABSTRACT
Liver transplantation is associated with the state of ischemia and reperfusion

(I/R) which is a cause of complications. Among the recognized determinants of graft
function during the early postoperative period is impaired microcirculation and increased
shunt flow. To date, the morphofunctional mechanism(s), including the pathway that
can account for circulatory alteration in the liver under I/R injury has not been identified.
The present study aims to address this issue.

Pig livers with I/R injury were studied using vascular injection: colored-gelatin
for light microscopy (LM), and Batson#17 plastic mixture for scanning electron
microscopy (SEM). The gelatin-injected liver was cut into 14 segments perpendicular
to the longitudinal axis, and examined by LM coupled with panoramic and depth
reconstruction techniques, and microscopic map making.

Under LM, lobule populations were distinguished as being occluded and
unoccluded. Whole-section maps revealed differing proportions of the two in different
segments. Percentages of occluded lobules in caudocephalic segments 1, 5, 9, and 14
were 69%, 72%, 77%, and 91%, respectively. Swollen hepatic plates displayed various
forms of cell distortion, rounded, stellate, columnar, pyramidal, and elongated. Collapsed
sinusoids with leukocyte aggregation and shrunken central vein with reduced caliber
of immediate sublobular vein were generally observed. Portal vein constriction with
circumportal adventitial loosening and hepatic artery dilation were noticed. Isolated
arterioles and transintimal vasal outlets of hepatic vein's vasa venarum were widely
opened and encountered very frequently. The connection between the vasa and the
outlets seen as plastic goblets was demonstrated by vascular casts under SEM.

In conclusion, I/R injury affected both liver parenchyma and stroma. The
heterogeneous distribution of occluded and unoccluded lobules implied unequal injury
with more sinusoidal dysfunction prevailing in the cephalic segments.
Constrictive/obstructive changes in the portosinusoidal-hepatic vascular profile suggest
a definite increase in resistance at presinusoidal, sinusoidal, and proximal postsinusoidal
levels, resulting in an expansion of arterial shunt circulation.
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