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ABSTRACT

Introduction: Ischemia—reperfusion injury (IRI) is a major determinant of initial graft function after liver transplantation (LT), directly
influencing the incidence of early dysfunction and short-term clinical outcomes. Macrophage migration inhibitory factor (MIF), a
pleiotropic cytokine involved in inflammatory pathways and mechanisms of cellular adaptation to oxidative stress, may play a modulatory
role in IRI, although its immediate tissue behaviour in grafts remains poorly characterised. Methods: We retrospectively evaluated adult
LT recipients who underwent post-reperfusion biopsies suitable for histological and immunohistochemical analysis. Immunohistochemical
expression of MIF was quantified using the IHC Profiler plugin (ImageJ), whereas IRl was graded according to validated histopathological
criteria. Results: Among 153 biopsies analysed, 103 met the eligibility criteria, with most cases showing absent or mild IRl (70.9%).
Hepatocellular expression of MIF was predominantly weak or moderate. Stronger immunohistochemical staining for MIF was associated
with lower IRI severity (p<0.05). MIF expression correlated with pre-transplant laboratory parameters, without association with steatosis or
early outcomes, including retransplantation or death within 15 days. Conclusion: The findings suggest that greater immunohistochemical
expression of MIF at reperfusion is associated with lower IRl intensity, indicating a possible adaptive role for this cytokine during this
critical phase. MIF emerges as a potential tissue marker complementary to traditional histopathological scoring, with relevance for graft
assessment and use in contemporary liver perfusion strategies.
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INTRODUCTION

ransplantation is the treatment of choice for advanced
Tchronic liver disease and for several forms of acute
liver failure, with five-year survival rates exceeding
75%'. Despite improvements in surgical techniques
and perioperative support, initial graft function may still
be significantly compromised by ischemia—reperfusion
injury (IRl), a complex process initiated during organ
procurement, sustained throughout cold and warm
ischemia, and intensified at the time of graft reperfusion.
IRI involves oxidative stress, microvascular dysfunction,
Kupffer cell activation, neutrophil recruitment, and
the release of damage-associated molecular patterns,
resulting in an increased risk of early allograft dysfunction
(EAD)?*.

Histopathological ~ evaluation  of  post-
reperfusion (time-zero) biopsy specimens provides a direct
measure of the magnitude of IRI. Alterations such as
zonal necrosis, sinusoidal congestion, and hepatocellular
degeneration are well-established histological markers
of injury associated with ischemic events. Recent studies
have reported semiquantitative analyses integrating these
findings, demonstrating that different histopathological IRI
grades are predictive of unfavourable outcomes, including
a higher incidence of EAD>®.

Macrophage migration inhibitory factor (MIF)
is a pleiotropic cytokine and a central mediator of innate
immunity, traditionally recognised for its pro-inflammatory
effects but now recognised as an important regulator
and metabolic

of oxidative stress, cellular survival,

homeostasis in different organs, including the liver”.
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MIF is involved in several inflammatory
conditions affecting the gastrointestinal tract and liver.
In the liver, MIF is expressed by hepatocytes, Kupffer
cells, and sinusoidal endothelial cells, where it is involved
in both pro-inflammatory pathways and adaptive
mechanisms of cellular protection’. Notably, The
function of MIF in the liver is highly context-dependent,
acting as a deleterious mediator in chronic inflammation
while exerting a protective role in acute injury. However,
despite its involvement in multiple liver disorders, its
role during reperfusion in liver transplantation remains
poorly characterised, highlighting the need for further
investigation of its expression and potential implications
for the severity of hepatocellular injury.

Thus, the primary objective of this study
was to evaluate the association between cytoplasmic
hepatocellular MIF expression and the histopathological

IRI score in post-reperfusion liver graft biopsies.

OBJECTIVES

The primary objective of this study was to
evaluate the association between immunohistochemical
MIF in  hepatocytes and the
histopathological IRl score in post-reperfusion liver graft
biopsies. Secondary objectives included evaluating the
relationship between MIF expression and the occurrence
of EAD, as well as its association with short-term clinical
outcomes, such as retransplantation or death within the
first 15 postoperative days.

expression  of

METHODS

Study design

This was a retrospective observational study
that analysed post-reperfusion (time-zero) liver biopsies
archived in the Pathology Department of the Hospital das
Clinicas, Universidade Federal de Minas Gerais/EBSERH.
Clinical, surgical, laboratory, and histopathological
data were obtained from electronic medical records
and institutional registries. The study was reported
in accordance with the STROBE (STrengthening the
Reporting of Observational Studies in Epidemiology)
recommendations for observational studies.

Study population and eligibility criteria

The eligible population included adult
recipients aged >18 years who underwent deceased-
donor liver transplantation between 2000 and 2020.
As post-reperfusion liver biopsy was not systematically
performed during the study period and was obtained only
in specific clinical situations or at the transplant team’s
discretion, the study was based on a convenience sample
of cases with available, adequate histological material for
analysis. Patients with biopsies performed immediately
after reperfusion, preserved tissue fragments suitable for
histopathological and immunohistochemical evaluation,
and sufficient clinical and laboratory data to characterise
initial graft function were included.

Retransplantation cases, inadequate biopsies
(due to insufficient tissue quantity, technical artefacts,
or absence of representative parenchyma), cases lacking
essential information, recipients who
died intraoperatively were excluded, since correlation
between tissue findings and immediate postoperative
course would not be possible in these cases.

clinical and

Variables analyzed

Variables were selected according to their
relevance for the assessment of IR, initial graft function,
and early postoperative outcomes.

Regarding recipients, the following variables
were included: age, sex, aetiology of liver disease,
preoperative clinical conditions, and laboratory tests
used to calculate the classical MELD score (bilirubin, INR,
and creatinine), according to the allocation system in
use during the analysed period''>. Serum sodium was
recorded but not incorporated into the MELD calculation,
as MELD-Na was not a prioritisation criterion during the
study interval. Length of hospital stay after transplantation
and the occurrence of retransplantation or death within
the first 15 postoperative days were also recorded.

Regarding donors, the following variables were
included: age, sex, clinical characteristics documented
during organ procurement, and cold ischemia time.

The following laboratory parameters were
analysed up to the seventh postoperative day: total
bilirubin, AST, ALT, INR, creatinine, sodium, haemoglobin,
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leukocyte count, and platelet count. These parameters
were used to assess the early postoperative course and
define EAD.

Histopathological assessment of IRI

Post-reperfusion (time-zero) liver biopsies were
fixed in 10% buffered formalin, paraffin-embedded, and
sectioned into 3-4 pm slices. Slides were stained with

hematoxylin-eosin (H&E) for morphological evaluation.

Table 1 - Histological classification of ischemia—reperfusion injury.

Histological assessment was independently and blindly
performed by two experienced pathologists following
validated morphological criteria described in the literature
for classification of ischemia—reperfusion injury'’. The
evaluated parameters included hepatocellular oedema
and swelling, sinusoidal compression and congestion,
hepatocellular degeneration (ballooning and cytoplasmic
granularity), lobular and sinusoidal leukocytic infiltrate,
hepatocellular necrosis predominantly in zone 3,
lipopigment deposition, and cellular debris (Table 1).

Category Histopathological criteria

Absent No more than rare isolated intrasinusoidal neutrophils.

Mild More prominent intrasinusqidal neutrophilic infiltrate, but without neutrophil aggrega-
tes or hepatocellular necrosis.

Moderate Multiple neutrophil aggregates associated with hepatocellular injury.

Severe Multiple neutrophil aggregates associated with confluent hepatocellular necrosis.

Note: Adapted from Ali et al., 2015

Immunohistochemistry for MIF

Immunohistochemical analysis aimed to
quantify cytoplasmic MIF expression in hepatocytes.
Immunohistochemical reactions were performed on
post-reperfusion liver biopsies using a polyclonal anti-
MIF antibody (ab65869, Abcam, Cambridge, UK) in
4-pm sections of formalin-fixed and paraffin-embedded
tissue. Briefly, sections were deparaffinized and hydrated,
then antigen-retrieved using the wet-heat method with
EDTA buffer (pH 8.0) at 90 °C. Peroxidase blocking
(Novolink™, Leica Biosystems) was performed for 10
minutes, followed by protein blocking (Novolink™,
Leica Biosystems). Incubation with the primary anti-
MIF pAb antibody at a 1:100 dilution was performed
for 2 hours, followed by post-primary blocking and
polymer detection (Novolink™, Leica Biosystems) for
30 minutes. Finally, sections were treated with the
chromogen 3,3-diaminobenzidine (DAB), producing a
brown precipitate at the antigenic site. Samples were
counterstained with hematoxylin (Novolink™, Leica
Biosystems) for 3 minutes and digitally scanned using a
slide scanner (3DHistech Ltd., Budapest, Hungary).
Immunohistochemical expression of MIF was

quantified using the IHC Profiler plugin of the Image)

Fiji software (version 1.2; WS Rasband, National Institute
of Health, Bethesda, MD)®. Five areas of interest
from each slide were selected and photographed by a
pathologist and subsequently analysed by the software,
which classified marker expression as negative, weak
positive, positive, or strongly positive according to an
algebraic formula based on the number of pixels within
a zone, the zone score, and the total number of pixels
in the image. The mode for each case was calculated to
standardise expression classification across the five areas
of interest. When mode calculation was not possible,
the pathologist determined the final classification based
on the two most frequent scores. Given the marker’s
constitutive expression in hepatocytes, the results were
grouped into negative/weakly positive and positive
staining to highlight the role of MIF overexpression in IRI.

Outcomes evaluated

The study included a primary and a secondary
outcome. The primary outcome was the association
between hepatocellular MIF expression and the
histopathological IRl score. The secondary outcome was
the evolution of serial laboratory parameters over the
first 7 postoperative days.
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Statistical analysis

Statistical analysis was performed using
SPSS Statistics (IBM Corp., version 23.0, Armonk, NY).
Continuous variables are expressed as medians and
interquartile ranges. Categorical variables are expressed
as absolute and relative frequencies. Mann-Whitney,
chi-square, or Fisher’s exact tests were used in univariate
analysis. A p-value <0.05 was considered statistically
significant.

Ethical aspects

This study was conducted in accordance with
the ethical principles established by the Declaration of
Helsinki and by national guidelines for research involving
human subjects. The research protocol was previously
submitted to and approved by the Research Ethics
Committee of Universidade Federal de Minas Gerais
under approval number CAAE 42157120.30000.5149.
All stages of the study respected the confidentiality and
integrity of clinical patient data, ensuring the privacy of
information and strict compliance with current ethical
standards for retrospective research involving medical
records and archived biological samples.

RESULTS

Sample characteristics and inclusion flow

A total of 153 post-reperfusion liver biopsies
archived between 2000 and 2020 were evaluated.
After exclusion of cases due to insufficient material or
incompatible diagnoses, 103 patients were included in
the final analysis (Figure 1).

The median recipient age was 51 years, with
a predominance of male patients. The main underlying
liver diseases were alcoholic cirrhosis (30.1%) and viral
hepatitis (29.1%). Data are shown in Table 2.

Most grafts presented absent or mild ischemia-
reperfusion injury

Based on histological criteria, 49 biopsies
(47.6%) showed no evidence of IRI, 24 biopsies (23.3%)

were classified as mild IRI, 25 (24.3%) as moderate, and
only 5 (4.9%) as severe (Figures 2D, 2E, and 2F). None
of the clinical or epidemiological variables showed a
significant association with IRl (data not shown).

Patients which underwent liver transplantation and were evaluated
(n=153)

¥

Excluded from the analysis (n = 50)
Diagnosis other than isquemia-reperfusion injury (IRI)(n = 10)
Worn out paraffin blocks / incipient material (n = 28)
Retransplantation (n = 2)
Recipient under 18 years of age (n = 10)

L4

Patients included in study cohort
(n=103)

Figure 1. Flowchart of the selection of post-reperfusion biopsies for
immunohistochemical analysis and medical record review.

Table 2 - Demographic and clinical characteristics of included patients.

Variable Value
Recipient age (years) 495+ 125
Male sex, n (%) 67 (65%)
Female sex, n (%) 36 (35%)
MELD score 18 (10-40)
Child-Pugh A, n (%) 13(12,6%)
Child-Pugh B, n (%) 51(49,5%)
Child-Pugh C, n (%) 39 (37,9%)
Recipient creatinine (mg/dL) 1.2+0.8
Donor creatinine (mg/dL) 1.1+0.6
Cold ischemia time (min) 480 (260-1296)
Length of hospital stay (days) 15 (4-94)

Values are presented as mean + standard deviation or median (range),

as appropriate.

A o 5 &5
Figure 2. Histological classification of IRl in post-reperfusion biopsies. In
(A) it is shown the presence of scarce neutrophils in sinusoid capillaries,
without hepatocyte necrosis (dotted arrow), corresponding to mild IRI.
In (B) it is observed frequent neutrophilic grouping with focal necrosis of
hepatocytes (continuous arrow). In (C) it is shown areas of confluence of
hepatocyte necrosis (dashed areas), corresponding to severe IRI.
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Immunohistochemical expression of MIF in
hepatocytes was predominantly weak/moderate

Immunohistochemical analysis demonstrated
hepatocellular expression, with weak positive staining in
64 cases (62.1%), moderate positive staining in 34 cases
(33%), and negative staining in 5 cases (4.9%). No cases
showed strong staining. Figures 2D, 2E, and 2F show
cellular localisation and staining intensity, as described
above.

Association between MIF immunohistochemical
expression and the severity of LIR

Univariate analysis revealed a significant
association between positive MIF expression and absent or
mild IRl (p=0.024). Table 3 demonstrates the distribution

of age, aetiology, MELD, presence of hepatocellular

carcinoma, IRI, and steatosis across MIF expression
groups. No association was observed between MIF
expression and steatosis. These findings are consistent
with data from other studies discussed in the Discussion
section, demonstrating that MIF is rapidly mobilised and
secreted by hepatocytes under stress conditions.

Immunohistochemical expression of MIF correlated
with pre-transplant laboratory alterations

Among the 82 patients with complete
laboratory data, positive MIF expression was associated
with pre-transplant
(p=0.013), higher pre-transplant serum AST levels
(p=0.010), and higher pre-transplant ALT
(p=0.018). Table 4 presents the biochemical parameters
associated with MIF expression and shows no correlation
with post-transplant laboratory tests.

lower serum albumin levels

levels

Table 3 - Correlation between immunohistochemical MIF expression and graft, donor, and transplant variables.

Negative/weak MIF expression

Variable (n = 69) Positive MIF expression (n = 34) p-value
Recipient age (years) 50+ 129 485+ 11.6 0.358
MELD score 18 (10-40) 20 (11 -37) 0.198
IRI 0.024
Absent or mild, n (%) 44 (63.8) 29 (85.3)

Moderate or severe, n (%) 25(36.2) 5(14.7)

Steatosis 1.000
Absent or minimal, n (%) 60 (86.9) 31(91.2)

Mild, n (%) 7(10.1) 3(13.3)

Moderate, n (%) 1(1.5) 0 (0)

Severe, n (%) 1(1.5) 0 (0)

Donor age (years) 36.1+£13.7 30.5+£13.2 0.201
Donor serum creatinine (mg/dL) 1.1+0.7 1.0+0.3 0.892
Donor BMI (kg/m2) 23.4(17.3-42.9) 24.0(19.6 — 29.4) 0.469
Cold ischemia time (min) 490.0 (260.0 - 910.0) 459.0 (270.0 — 840.0) 0.184

Values are presented as mean + standard deviation or median (range), as appropriate. Categorical variables are presented as absolute number (per-

centage). p-values <0.05 were considered statistically significant.

No  association was  observed between
immunohistochemical expression of MIF and early
outcomes (retransplantation or death within 15

days)

Ten patients required retransplantation or
died within the early postoperative period. None of the
variables — including MIF expression, IRI, donor age,

MELD score, cold ischemia time, or steatosis — showed
a significant association with this outcome (data not
shown).

DISCUSSION

In this study, we evaluated hepatocellular MIF
expression in biopsies obtained after reperfusion at the
end of the liver implantation procedure and explored
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its relationship with IRl severity. Most grafts showed
histopathological findings compatible with absent or
mild IRI, and, when detected, immunohistochemical
expression of MIF was predominantly hepatocellular and
of weak or moderate intensity. We observed that higher
levels of hepatocellular MIF expression were associated
with lower histopathological grades of IRI. In addition,

MIF expression was associated with some pre-transplant
laboratory parameters but was not associated with
steatosis or early postoperative outcomes. These findings
indicate that MIF expression after graft reperfusion may
reflect not only intrinsic graft characteristics but, more
importantly, its individual initial response to ischemic
stress.

Table 4 - Correlation between MIF expression and pre- and post-transplant laboratory parameters.

Negative or weak positive MIF

Variable expression (n = 69) Positive MIF expression (n = 34) p-value
Pre-transplant

Urea (mg/dL) 30 (3.0-125) 25 (14.0 - 63.0) 0.205
Creatinine (mg/dL) 1.1(0.5-2.1) 0.9(0.4-6.7) 0.524
Total bilirubin (mg/dL) 3.0(0.7-34.3) 29(1.2-30.5) 0.523
Direct bilirubin (mg/dL) 0.9 (0.1 -30.0) 1.1(0.2-27.1) 0.055
INR 1.8(1.4-5.3) 20(1.5-12.2) 0.227
Albumin (g/L) 29(01.6-4.7) 2.7(1.1-4.0) 0.013
ALP (U/L) 135 (60.0 — 2838.0) 164 (43.0 — 1396.0) 0.982
GGT (U/L) 77.3(22.0-862.0) 78 (30.0 — 282.0) 0.942
AST (U/L) 56 (23.0 - 1036.0) 89 (33.0 - 1006.0) 0.010
ALT (U/L) 44 (13.0 — 998.0) 67 (19.0 - 1482.0) 0.018
Post-transplant

Urea (mg/dL) 33.6(16.0 - 142.0) 31 (18.0 - 69.0) 0.419
Creatinine (mg/dL) 0.9(0.4-1.9 0.8(0.4-44) 0.557
Total bilirubin (mg/dL) 3.5(0.2-15.7) 4.0(0.0-12.6) 0.515
Direct bilirubin (mg/dL) 2.1(0.1-17.0) 3.0(0.1-8.7) 0.373
INR 2.5(0.9-5.0) 2.3(1.1-12.8) 0.628
Albumin (g/dL) 2.3(09-4.2) 1.9(1.0-3.3) 0.179
ALP (U/L) 55.0 (23.0 - 248.0) 66 (39.0 — 824.0) 0.152
GGT (UL) 76.0 (21.0-997.0) 77.5(22.0-1748) 0.861
AST (U/L) 662.5 (14.0 — 5061.0) 456.5 (61.0 —4492.0) 0.411
ALT (U/L) 406.0 (14.0 — 2630.0) 366.5 (85.0 — 1886.0) 0.987

Values are presented as median (range). p-values <0.05 were considered statistically significant.

The association between greater hepatocellular
MIF expression and lower intensity of IRl should be
interpreted considering that this cytokine may exert
opposite effects in the cellular response to acute stress,
depending on the biological context'-?3. Although MIF
has traditionally been recognised as a pro-inflammatory
mediator, its rapid release by hepatocytes in response
to hypoxia and reperfusion has also been associated
with activation of cytoprotective pathways, modulation
of oxidative stress, preservation of cellular viability, and
promotion of early parenchymal metabolic recovery.

From this perspective, higher levels of MIF at the time
of reperfusion may represent an adaptive hepatocellular
response to ischemic insult, potentially limiting the
extent of immediate histological injury.

Experimental and clinical studies have already
demonstrated that MIF participates in different stages of
the hepatocellular response to ischemic injury, both by
amplifying inflammatory pathways and by modulating
repair processes and metabolic adaptation?+2¢. In models
of hypoxia and IRI, early hepatocellular expression

of MIF has been associated with mitochondrial
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preservation, reduction of oxidative stress, and
attenuation of zone 3 necrosis, effects compatible with
the histological pattern observed in grafts with milder
IRI. These data corroborate previous findings describing
the heterogeneity of IRl and reinforce the notion that
intrinsic graft factors influence the capacity to respond
to ischemic insult, as demonstrated in studies linking
time-zero histological alterations to initial prognosis
after transplantation’'’. In this context, our findings
demonstrate that hepatocellular expression of MIF
may be part of this spectrum of initial graft responses,
possibly serving as a marker of hepatocellular adaptation
to reperfusion.

Interpretation of this finding should consider
that the dynamics of MIF in the acute context of ischemia
and reperfusion remain poorly characterised in human
organ transplantation, and no previous descriptions
of immediate hepatocellular expression in this setting
are available. In light of this gap, a central question
emerges: which mechanisms could explain greater MIF
expression in grafts presenting milder IRI? In several
cellular models, MIF is known to be rapidly released
from preformed cytoplasmic stores when cells are
exposed to pro-inflammatory, mitogenic, or hormonal
stimuli®. This initial release is followed by increased MIF
transcription and replenishment of intracellular content,
highlighting its role as an early, upstream mediator of
the stress response?”-%. In systemic settings of hypoxia
and acute inflammation, elevated MIF concentrations
have been associated with attenuation of oxidative
stress, mitochondrial preservation, and maintenance
of cellular viability — mechanisms compatible with the
pattern observed in our study?. Furthermore, previous
investigations demonstrated increased MIF levels in the
hepatic vein and systemic circulation immediately after
reperfusion, suggesting that the liver is an important
source of this cytokine at this stage3°. Thus, it is plausible
that greater hepatocellular MIF expression represents
an adaptive response in grafts with greater resilience
to ischemic stress, resulting in less histological damage.

The absence of
hepatocellular MIF expression and variables traditionally
related to unfavourable graft or recipient evolution
— such as steatosis, preoperative MELD score, donor
age, or cold ischemia time — suggests that the initial

association  between

modulation of this cytokine may reflect phenomena
more directly linked to the immediate cellular response to
reperfusion than to baseline clinical conditions. Likewise,
we observed no correlation between MIF expression
and early outcomes, such as retransplantation or death
within 15 days. However, these negative findings should
be interpreted with caution, since the study was not
designed to comprehensively evaluate these outcomes.
Case inclusion depended on the availability of post-
reperfusion biopsies, resulting in a convenience sample
that may not represent the entire spectrum of transplant
severity during the analysed period. In addition, other
intraoperative and postoperative variables — such as
haemodynamic instability, transfusion requirements,
anhepatic phase duration, use of vasoactive drugs,
and technical complications — were not systematically
evaluated, limiting the ability to adjust for potential
confounding factors. Therefore, although our
results indicate that hepatocellular MIF expression is
fundamentally associated with the histological degree
of IRI, it is not possible to extrapolate from this study
its prognostic role or its relationship with previous or
subsequent transplant characteristics.

This study has limitations that should be
acknowledged. The retrospective design and inclusion
of only cases with available post-reperfusion biopsies
resulted in a convenience sample that does not represent
the full spectrum of transplantations performed
during the study period. The long temporal window
analysed (2000-2020) encompasses different phases
in the evolution of surgical techniques, preservation
methods, and perioperative management, resulting in
heterogeneity that could not be fully controlled. Biopsy
acquisition did not follow a uniform protocol, and
variations in indication, fragment location, and sampling
depth may have influenced histological evaluation; even
with blinded assessment by experienced pathologists,
classification of milder IRl grades remains somewhat
subjective. In addition, the analysis focused exclusively
on hepatocellular MIF expression and did not include
other cellular compartments that may be relevant to the
reperfusion response. Intraoperative and postoperative
haemodynamic instability,
transfusions, anhepatic time, or use of vasoactive drugs
— were not assessed in a standardised manner, limiting

variables — such as
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control of potential confounding factors. Finally, the
reduced number of early clinical outcomes limited the
ability to explore the possible prognostic role of MIF
expression. Therefore, although these findings provide
an important initial perspective on the dynamics of
this cytokine after hepatic reperfusion, they should be
interpreted with caution and confirmed in prospective
studies with more standardised methodology.

The findings of this study suggest that
hepatocellular MIF expression at reperfusion may
represent a relevant component of the adaptive
response to IRI, adding a pathophysiological dimension
that remains poorly explored in liver transplantation. If
confirmed in future studies, these findings position MIF
as a possible tissue marker complementary to traditional
histopathological scoring, with the potential to identify
grafts that are better able to withstand ischemic
stress. In the context of increasing incorporation of
extracorporeal liver perfusion technologies,
markers such as MIF may eventually be evaluated during
normothermic or hypothermic perfusion itself, assisting
decision-making regarding acceptance, reconditioning,
or discard of organs from expanded-criteria donors.
To achieve this, prospective studies with standardised
sampling, dynamic evaluation of MIF expression at
different preservation stages, and rigorous control of
operative variables will be required.

tissue

RESUMDPO

CONCLUSION

The findings of this study indicate that
hepatocellular MIF expression at the time of reperfusion
may represent part of the initial adaptive graft response
to ischemia—reperfusion injury, since higher levels were
associated with lower histological severity of IRI. These
results suggest that MIF may function as a tissue marker
complementary to traditional histopathological scoring,
helping to identify grafts with greater resilience to
ischemic stress during reperfusion.

In  the context of expanding
extracorporeal liver perfusion technologies, assessing
tissue markers such as MIF during normothermic or
hypothermic perfusion may enable more precise decision-
making regarding the acceptance, reconditioning,
or discard of organs from expanded-criteria donors.
Prospective studies with dynamic evaluation of MIF
during different preservation stages and rigorous control
of operative variables will be essential to define its
prognostic value and applicability in clinical practice.

current
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Introducdo: A lesdo de isquemia—reperfusao (LIR) é um evento determinante da fungao inicial do enxerto apds o transplante hepatico
(TH). O fator inibitdrio da migracdo de macréfagos (MIF) é uma citocina pleiotrépica envolvida em vias inflamatdrias e em mecanismos
de adaptacao celular ao estresse oxidativo. Embora possa exercer papel modulador na LIR, sua expressao tecidual imediata em
enxertos hepaticos permanece pouco caracterizada. Métodos: Este estudo retrospectivo avaliou receptores adultos submetidos a
transplante hepatico, com anélise histoldgica e imuno-histoquimica de bidpsias obtidas apds a reperfusdo. A expressao de MIF foi
quantificada por meio do plugin IHC Profiler (ImageJ), enquanto a LIR foi graduada sequndo critérios histopatoldgicos validados.
Resultados: £ntre 153 bidpsias analisadas, 103 preencheram os critérios de elegibilidade, com predominio de LIR ausente ou leve
(70,9%). A expressao hepatocitdria de MIF foi predominantemente fraca ou moderada. Marcagdes mais intensas de MIF associaram-
se a menor gravidade da LIR (p < 0,05). A expressdo de MIF correlacionou-se com pardmetros laboratoriais pré-transplante, sem
associacdo com esteatose ou com desfechos precoces, incluindo retransplante ou dbito em até 15 dias. Conclusao: Esses achados
sugerem que maior marcacao tecidual de MIF no momento da reperfusao relaciona-se a menor intensidade da LIR, indicando possivel
papel adaptativo dessa citocina nessa fase critica. O MIF desponta como potencial marcador tecidual complementar ao escore
histopatoldgico tradicional, com relevancia para a avaliacdo de enxertos e para o desenvolvimento de estratégias contemporaneas

de perfusao hepatica.

Palavras-chave: Transplante de Figado. Lesao por Isquemis-Reperfusao. Fator Inibidor da Migracdo de Macrofago.
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