Worl
itology

World | Hepatol

Baishideng Publishing Group Inc



World Journal of

/(/ (]- # Hepatology

Contents Monthly Volume 10 Number 2 February 27,2018

REVIEW

172 Glycogenic hepatopathy: A narrative review
Sherigar JM, Castro JD, Yin YM, Guss D, Mohanty SR

186 Hepatitis C virus: Morphogenesis, infection and therapy
Morozov VA, Lagaye S

213 Cell fusion in the liver, revisited
Lizier M, Castelli A, Montagna C, Lucchini F, Vezzoni P, Faggioli F

222 Management of bacterial infection in the liver transplant candidate
Ferrarese A, Zanetto A, Becchetti C, Sciarrone SS, Shalaby S, Germani G, Gambato M, Russo FP, Burra P, Senzolo M

231 Digital liver biopsy: Bio-imaging of fatty liver for translational and clinical research
Mancini M, Summers P, Faita F, Brunetto MR, Callea F, De Nicola A, Di Lascio N, Farinati E Gastaldelli A, Gridelli B,
Mirabelli P, Neri E, Salvadori PA, Rebelos E, Tiribelli C, Valenti L, Salvatore M, Bonino F

246 Alkaline sphingomyelinase (NPP7) in hepatobiliary diseases: A field that needs to be closely studied
Duan RD
MINIREVIEWS

254 Spontaneous bacterial and fungal peritonitis in patients with liver cirrhosis: A literature review
Shizuma T

267 Impact of direct acting antivirals on occurrence and recurrence of hepatocellular carcinoma: Biologically
plausible or an epiphenomenon?
Butt AS, Sharif E, Abid S
ORIGINAL ARTICLE
Basic Study

277 Homologous recombination mediates stable Fa/4 gene integration and phenotypic correction in
tyrosinaemia mouse-model
Junge N, Yuan Q, Huong Vu T, Krooss S, Bednarski C, Balakrishnan A, Cathomen T, Manns MP, Baumann U, Sharma AD, Ott M

287 Multipotent stromal cells stimulate liver regeneration by influencing the macrophage polarization in rat
Elchaninov A, Fatkhudinov T, Usman N, Arutyunyan I, Makarov A, Lokhonina A, Eremina I, Surovtsev V, Goldshtein D,
Bolshakova G, Glinkina V, Sukhikh G

Raishidenge ~ WJH | www.wjgnet.com I February 27, 2018 | Volume 10 | Issue 2 |



World Journal of Hepatology

SellEdi Volume 10 Number 2 February 27, 2018

297 Morphological and biochemical effects of weekend alcohol consumption in rats: Role of concentration and
gender
Morales-Gonzdlez JA, Sernas-Morales ML, Morales-Gonzdlez A, Gonzalez-Lopez LL, Madrigal-Santillan EO, Vargas-

Mendoza N, Fregoso-Aguilar TA, Anguiano-Robledo L, Madrigal-Bujaidar E, Alvarez-Gonzdlez I, Chamorro-Cevallos G

Retrospective Cohort Study

308 Survival outcomes of liver transplantation for hepatocellular carcinoma in patients with normal, high and
very high preoperative alpha-fetoprotein levels
She WH, Chan ACY, Cheung TT, Lo CM, Chok KSH

Clinical Practice Study
319 Hepatitis C virus knowledge improves hepatitis C virus screening practices among primary care physicians
Samuel ST, Martinez AD, Chen Y, Markatou M, Talal AH

Observational Study

329 Outcomes assessment of hepatitis C virus-positive psoriatic patients treated using pegylated interferon in
combination with ribavirin compared to new Direct-Acting Antiviral agents
Damiani G, Franchi C, Pigatto P, Altomare A, Pacifico A, Petrou S, Leone S, Pace MC, Fiore M

META-ANALYSIS

337 Outcomes of kidney transplantation in patients with hepatitis B virus infection: A systematic review and
meta-analysis
Thongprayoon C, Kaewput W, Sharma K, Wijarnpreecha K, Leeaphorn N, Ungprasert P, Sakhuja A, Cabeza Rivera FH,

Cheungpasitporn W

CASE REPORT
347 Primary hepatic peripheral T-cell ymphoma associated with Epstein-Barr viral infection
Ramai D, Ofori E, Nigar S, Reddy M

Roishidenge ~ WJH | www.wjgnet.com I February 27, 2018 | Volume 10 | Issue 2 |



World Journal of Hepatology

SellEi Volume 10 Number 2 February 27, 2018

ABOUT COVER Editorial Board Member of World Journal of Hepatology, Ji Won Kim, MD, PhD,

Associate Professor, Department of Internal Medicine, Seoul National University

College of Medicine, SMG-SNU Medical Center, Seoul 156-707, South Korea

AIM AND SCOPE

World Jonrnal of Hepatology (World | Hepatol, WJH, online ISSN 1948-5182, DOI:
10.4254), is a peer-reviewed open access academic journal that aims to guide clinical
practice and improve diagnostic and therapeutic skills of clinicians.

WJH covers topics concerning liver biology/pathology, cirthosis and its complications,
liver fibrosis, liver failure, portal hypertension, hepatitis B and C and inflammatory
disorders, steatohepatitis and metabolic liver disease, hepatocellular carcinoma, biliary
tract disease, autoimmune disease, cholestatic and biliary disease, transplantation, genetics,
epidemiology, microbiology, molecular and cell biology, nutrition, geriatric and pediatric
hepatology, diagnosis and screening, endoscopy, imaging, and advanced technology.
Priority publication will be given to articles concerning diagnosis and treatment of
hepatology diseases. The following aspects are covered: Clinical diagnosis, laboratory
diagnosis, differential diagnosis, imaging tests, pathological diagnosis, molecular biological
diagnosis, immunological diagnosis, genetic diagnosis, functional diagnostics, and physical
diagnosis; and comprehensive therapy, drug therapy, surgical therapy, interventional
treatment, minimally invasive therapy, and robot-assisted therapy.

We encourage authors to submit their manuscripts to WJH. We will give priority
to manuscripts that are supported by major national and international foundations and
those that are of great basic and clinical significance.

INDEXING/ABSTRACTING

World Journal of Hepatology is now indexed in Emerging Sources Citation Index (Web of
Science), PubMed, PubMed Central, and Scopus.

EDITORS FOR

Responsible Assistant Editor: Xiang Li
Responsible Electronic Editor: Rui-Fang i

Responsible Science Editor: Li-Jun Cui
Proofing Editorial Office Director: Xin-Xia Song

THIS ISSUE Proofing Editor-in-Chief: Lian-Sheng Ma

NAME OF JOURNAL World Journal of Hepatology COPYRIGHT

World Journal of Hepatology Baishideng Publishing Group Inc © 2018 Baishideng Publishing Group Inc. Articles pub-

ISSN 7901 Stoneridge Drive, Suite 501, lished by this Open Access journal are distributed under

ISSN 1948-5182 (online) Pleasanton, CA 94588, USA the terms of the Creative Commons Attribution Non-
Telephone: +1-925-2238242 commercial License, which permits use, distribution,

LAUNCH DATE Fax: +1-925-2238243 and reproduction in any medium, provided the original

October 31, 2009 E-mail: editorialofﬁce@wjg?epcom work is properly cited, the use is non commercial and is
Help Desk: hitp://wwwfpublishingcom/helpdesk otherwise in compliance with the license.

FREQUENCY http://www.wjgnet.com

Monthly

EDITOR-IN-CHIEF

Wan-Long Chuang, MD, PhD, Doctor, Professor,
Hepatobiliary Division, Department of Internal
Medicine, Kaohsiung Medical University Hospital,
Kaohsiung Medical University, Kaohsiung 807, Taiwan

EDITORIAL BOARD MEMBERS
All editorial board members resources online at http://
www.wignet.com/1948-5182/editotialboard.htm

EDITORIAL OFFICE
Xiu-Xia Song, Director

PUBLISHER SPECIAL STATEMENT

Baishideng Publishing Group Inc

7901 Stoneridge Drive, Suite 501,

Pleasanton, CA 94588, USA

Telephone: +1-925-2238242

Fax: +1-925-2238243

E-mail: bpgoffice@wjgnet.com

Help Desk: http:/ /wwwi6publishing.com/helpdesk
http://www.wignet.com

PUBLICATION DATE
February 27, 2018

All articles published in journals owned by the
Baishideng Publishing Group (BPG) represent the
views and opinions of their authors, and not the views,
opinions or policies of the BPG, except where other-
wise explicitly indicated.

INSTRUCTIONS TO AUTHORS
http:/ /www.wjgnet.com/bpg/getinfo/204

ONLINE SUBMISSION
http:/ /www.f6publishing.com

JRaishideng®

WJH | www.wjgnet.com

11

February 27, 2018 | Volume 10 | Issue 2 |




w\J

World Journal of
Hepatology

Submit a Manuscript: http:/ /www.f6publishing.com

DOI: 10.4254 /wjh.v10.i2.297

World | Hepatol 2018 February 27; 10(2): 297-307

ISSN 1948-5182 (online)

Basic Study

Morphological and biochemical effects of weekend alcohol
consumption in rats: Role of concentration and gender

ORIGINAL ARTICLE

José A Morales-Gonzalez, Maria de Lourdes Sernas-Morales, Angel Morales-Gonzalez, Laura Ligia Gonzalez-
Lépez, Eduardo Osiris Madrigal-Santillan, Nancy Vargas-Mendoza, Tomas Alejandro Fregoso-Aguilar, Liliana
Anguiano-Robledo, Eduardo Madrigal-Bujaidar, Isela Alvarez-Gonzalez, Germéan Chamorro-Cevallos

José A Morales-Gonzalez, Maria de Lourdes Sernas-
Morales, Laura Ligia Gonzalez-Lopez, Eduardo Osiris
Madrigal-Santillan, Laboratorio de Medicina de Conservacion,
Escuela Superior de Medicina, Instituto Politécnico Nacional,
Ciudad de México 11340, Mexico

Angel Morales-Gonzélez, Escuela Superior de Cémputo,
Instituto Politécnico Nacional, Ciudad de México 07738, Mexico

Nancy Vargas-Mendoza, Area Académica de Nutricion, ICSa,
Universidad Autonoma del Estado de Hidalgo, Pachuca de Soto
42000, Mexico

Tomas Alejandro Fregoso-Aguilar, Depto. de Fisiologia,
Laboratorio de Hormonas y Conducta, ENCB campus Zacatenco,
Instituto Politécnico Nacional, Ciudad de México 07700, Mexico

Liliana Anguiano-Robledo, Laboratorio de Farmacologia
Molecular, Seccion de Estudios de Posgrado e Investigacion,
Escuela Superior de Medicina-Instituto Politécnico Nacional,
Ciudad de México 11340, Mexico

Eduardo Madrigal-Bujaidar, Isela Alvarez-Gonzélez,
Laboratorio de Genética, Escuela Nacional de Ciencias Bioldgicas,
IPN, Ciudad de México 07738, Mexico

German Chamorro-Cevallos, Departamento de Farmacia,
Escuela Nacional de Ciencias Biologicas, Instituto Politécnico
Nacional, Ciudad de México 07738, Mexico

ORCID number: José A Morales-Gonzalez (0000-0002-
5980-0980); Maria de Lourdes Sernas-Morales (0000-0002-8892-
7390); Angel Morales-Gonzalez (0000-0003-2920-8078);
Laura Ligia Gonzalez-Lopez (0000-0003-0398-1548); Eduardo
Osiris Madrigal-Santillan (0000-0001-7254-6350); Nancy
Vargas-Mendoza (0000-0002-2528-5538); Tomas Alejandro
Fregoso-Aguilar (0000-0003-0824-1792); Liliana Anguiano-
Robledo (0000-0001-7435-0087); Eduardo Madrigal-Bujaidar
(0000-0003-4256-1749); Isela Alvarez-Gonzalez (0000-0003-
4011-9121); German Chamorro-Cevallos (0000-0002-8935-9831).

Author contributions: Morales-Gonzalez JA, Morales-Gonzélez

WJH | www.wjgnet.com

JRaishideng®

297

A, Gonzéilez-Lopez LL, Vargas-Mendoza N and Fregoso-
Aguilar TA conceived designed the study; Sernas-Morales ML,
Morales-Gonzalez A, Fregoso-Aguilar TA, Anguiano-Robledo
L, Alvarez-Gonzalez I and Chamorro-Cevallos G performed
the experiments; Morales-Gonzalez JA, Madrigal-Santillan
EO, Madrigal-Bujaidar E and Chamorro-Cevallos G analyzed
the data; Morales-Gonzalez A, Gonzalez-Lopez LL, Vargas-
Mendoza N, Anguiano-Robledo L, Madrigal-Bujaidar E and
Alvarez-Gonzélez I contributed reagents/materials/analysis tools;
Morales-Gonzalez JA, Sernas-Morales ML, Morales-Gonzalez A
and Madrigal-Santillan EO wrote the manuscript; all authors read
and approved the final manuscript.

Supported by 20160719 SIP-ESM, IPN, México.

Institutional review board statement: Approved by the
Committee of Research of the Escuela Superior de Medicina,
IPN, México with registration number ESM.CI-01/13-06-2017.

Institutional animal care and use committee statement:
Approved by the Internal Committee for the Care and Use of
Laboratory Animals of the Escuela Superior de Medicina, IPN,
México with registration number: ESM.CICUAL-12/23-06-2017.

Conflict-of-interest statement: The authors declare no conflicts
of interest.

Data sharing statement: No additional data are available.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Unsolicited manuscript

Correspondence to: José A Morales-Gonzalez, MD, PhD,

February 27, 2018 | Volume 10 | Issue 2 |



Morales-Gonzalez JA et al. Effects of weekend alcohol consumption

Professor, Laboratorio Medicina de Conservacion, Escuela Superior
de Medicina, Instituto Politécnico Nacional, Plan de San Luis y Diaz
Mirén, Col. Casco de Santo Tomas, Del. Miguel Hidalgo, Ciudad de
Meéxico 11340, Mexico. jmorales101@yahoo.com.mx

Telephone: +52-555-7296300

Fax: +52-555-7296000

Received: November 24, 2017
Peer-review started: November 25, 2017
First decision: December 18, 2017
Revised: January 13, 2018

Accepted: January 23, 2018

Article in press: January 24,2018
Published online: February 27, 2018

Abstract

AIM

To examine the association between weekend alcohol
consumption and the biochemical and histological
alterations at two different concentrations of alcohol in
both genders in rats.

METHODS

Wistar rats weighing 170-200 g were divided into
groups as follows: (1) Control groups; and (2) weekend
alcohol-consumption group: 2 d/weekly per 12 wk, at
two different concentrations: (1) Group of males or
females with a consumption of a solution of alcohol
at 40%; and (2) group of males or females with a
consumption of a solution of alcohol at 5%. At the end of
the experiment, serum and liver samples were obtained.
The following enzymes and metabolites were determined
in serum: Alanine Aminotransferase (ALT), Aspartate
Aminotransferase (AST), Lactate Dehydrogenase, and
Gamma-Glutamyltransferase, and glucose, triglycerides,
cholesterol, bilirubin, and albumin. Liver samples from
each group were employed to analyze morphological
abnormalities by light microscopy.

RESULTS

In all of the weekend alcohol-consumption groups, AST
activity presented a significant, 10-fold rise. Regarding
ALT activity, the groups with weekend alcohol con-
sumption presented a significant increase that was six
times greater. Bilirubin levels increased significantly in
both groups of females. We observed a significant increase
in the parameters of fatty change and inflammation due
to weekend alcohol consumption. Only the group of
females that consumed alcohol at 40% presented slight
hepatocellular disorganization

CONCLUSION

The results obtained herein provide solid evidence
that weekend alcohol consumption gives rise to liver
damage, demonstrated by biochemical and histological
alterations, first manifested acutely, and prolonged
weekend alcohol consumption can cause greater,
irreversible damage.

Key words: Weekend alcohol consumption; Liver
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Core tip: At present, it is considered that the main
weekend alcohol consumers comprises the young
population, due to the gratifying effect of alcohol, this
being a very important social and health problem. Our
findings demonstrate an effect of the damage that is
caused by weekend alcohol consumption, regardless of
gender or the concentration of alcohol. Even more so,
greater damage can be observed in females, and the
metabolism of ethanol probably participates, specifically
due to its first-pass metabolism, which is carried out in
the stomach.

Morales-Gonzalez JA, Sernas-Morales ML, Morales-Gonzalez
A, Gonzélez-Lopez LL, Madrigal-Santillan EO, Vargas-
Mendoza N, Fregoso-Aguilar TA, Anguiano-Robledo L,
Madrigal-Bujaidar E, Alvarez-Gonzalez I, Chamorro-Cevallos
G. Morphological and biochemical effects of weekend alcohol
consumption in rats: Role of concentration and gender. World J
Hepatol 2018; 10(2): 297-307 Available from: URL: http://www.
wjgnet.com/1948-5182/full/v10/i2/297.htm DOI: http://dx.doi.
org/10.4254/wijh.v10.i2.297

INTRODUCTION

Various reports have demonstrated the adverse effects
to health caused by the consumption of alcohol™?!,
Similarly, it is well known that in Mexico, the main
alcoholic beverages consumed are beer and distilled
beverages (brandy, tequila, rum, whisky, cognac, vodka,
etc.)™!, which contain approximately 5% and 36%-40%
of alcohol, respectively!". It has been reported that
alcohol consumption presents various patterns that are
associated with gender, age, socioeconomic situation,
consumption type (regular drinkers, intense or weekend
drinkers), and, the alcoholic-beverage type (wine,
mixed drinks)™., On the other hand, according to what
has been reported in ENCODAT 2016, young people
exhibit the tendency toward alcohol consumption
in total population in Mexico (12-65 years of age),
with daily alcohol consumption at 2.9% and habitual
consumption (weekend) at 8.5%. Likewise, it was found
that, although males consume more alcohol, women
present an important index of alcohol consumption™,
Weekend alcohol consumption for young people
is becoming an important social and familial problem,
but also a considerable health problem!™, and it
can be due to the increase of Allopregnanolone
(the testosterone metabolite that participates in the
gratifying effect of alcohol)!®, Various reports have
associated the harmful effect to health engendered by
weekend alcohol consumption, such as the following:
reports on and the increase in deaths during Fridays,
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Saturdays, and Sundays'’; the greater neurocognitive
and neurobehavioral deterioration, which is similar
in many aspects to that observed in chronic alcohol
drinkers™; deaths caused by ischemic heart disease’®®,
or the idiopathic arrhythmias that initiate during
weekends, a risk factor for producing visual alterations
(dyschromatopsia)™®.

On the other hand, some biochemical alterations
have been reported as being caused by weekend alcohol
consumption. Stranges et al'*! reported that there
are modifications at the level of the enzymes released
by the liver into the blood Alanine Aminotransferase
(ALT), Aspartate Aminotransferase (AST), and Gamma-
Glutamyltransferase (GGT), and these authors con-
cluded that these modifications were caused by alcohol
consumption, finding that the highest elevated enzyme
is GGT, identifying differences by gender: In males, daily
alcohol drinkers exhibited highest GGT levels, while in
females, highest GGT was observed in weekend alcohol
drinkers. The authors concluded that, in addition to the
amount of alcohol consumed, the pattern of consumption
can affect liver function and that there are gender
differences with respect to liver function and possible
damage to this organ™". Hojnacki et al™* compared
the effect of the daily alcohol-consumption pattern
(moderate, 12%) and weekend alcohol consumption
(concentrated, 20%) utilizing squirrel monkeys. These
authors found that moderate-daily alcohol consumption
causes a moderate diminution in Body Weight (BW) and
produces increases in the profile of coronary protective
lipoproteins [HDL2/HDL3 cholesterol increases and
low density lipoprotein (LDL) cholesterol decreases];
in contrast, in concentrated alcohol consumption,
unfavorable alterations are produced in the lipoproteins
(LDL cholesterol increases and Apolipoprotein B
increases), together with weight loss and body fat
depletion*?. Rocha et af'**!, on employing a weekend
alcohol-consumption model in rat (alcohol in the drinking
fountain at 30% during 3 d/wk per 70 d), reported an
average alcohol consumption of 4.56 g per day, which
gave rise to a dyslipedemic profile, an increase in energy
expenditure, and hepatic metabolic changes similar to
those associated with chronic ethanol consumption™?.
Finally, Liu et al™* compared the effect of the damage
that two alcohol-consumption patterns cause: Moderate-
daily consumption 0.8 g/kg/7 d/wk vs weekend
alcohol consumption 2.8 g/kg/2 d/wk, with a weekly
consumption in both groups of 5.6 g/kg. The authors
found an increase in the levels of total cholesterol and of
HDL-C in both groups; on the other hand, a diminution
was observed in the LDL-C levels of the moderate-daily
consumption pattern, the latter significantly raised in
weekend drinkers. Blood concentrations of alcohol as well
as BW gain were greater in weekend alcohol consumers.
These findings of weekend alcohol consumption (4
wk) favored the development of atherosclerotic plaque
(increase in the plaque, diminution in the lux lumen,
etc.), while precisely the contrary took place with
moderate-daily alcohol consumption™. Some reports
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describe the histologic damage that alcohol causes to
the liver">*”) but, to our knowledge, there are no reports
on the histologic changes caused by weekend alcohol
consumption to the liver.

There are numerous studies on the effects of chronic
weekend alcohol consumption; however, few reports
exist, to our knowledge, on the association between
weekend alcohol consumption and the damage produced
in the liver. The objective of this study was to examine
the association between weekend alcohol consumption
and the biochemical and histological alterations at two
different concentrations of alcohol in both genders in
Wistar rats.

MATERIALS AND METHODS

Reagents
All chemical reagents were obtained from Merck (Merck
de México, S.A.) and were of the best quality available.

Animals

We utilized male Wistar rats with an initial Body Weight
(BW) of 170-200 g that were obtained from the Escuela
Superior de Medicina (ESM) Bioterium of the Instituto
Politécnico Nacional (IPN) in Mexico City. The rats were
housed in cages at the ESM Bioterium. They were
maintained at a temperature of 22 C with 12-h/12-h
light-dark cycles and received standard rat-pellet food
(Purina de México, S.A.) and water ad libitum prior to
the treatments. After 14 d of adaptation, the procedure
was initiated. The protocol and the experimental
procedures were conducted according to the Mexican
Official Norm for the Use and Care of Laboratory
Animals (NOM-062-Z00-1999, México)!'®. The protocol
was authorized by the Comité Interno del Cuidado y
Uso de los Animales de Laboratorio (CICUAL), with
registry number ESM.CICUAL-12/23-06-2017, and by
the Research Committee with registry number ESM.
CI-01/13-06-2017, both committees of the ESM of the
IPN.

Experimental design

The animals were randomly divided into six groups in
the following manner: (1) Control groups (males and
females); and (2) weekend alcohol-consumption group:
2 d/weekly per 12 wk at two different concentrations:
(1) Group of males with consumption of a solution of
alcohol at 40%; (2) group of females with consumption
of a solution of alcohol at 40%; (3) group of males with
a consumption of a solution of alcohol at 5%; and (4)
group of females with a consumption of a solution of
alcohol at 5%. The control groups (females and males)
had access to food and water ad libitum at all times.
Daily alcohol consumption was quantified, reported in
g/kg of weight/day, and BW gain weekly was reported in g.

Serum samples
At the end of the experiment, the animals were
sacrificed by decapitation after being previously
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anesthetized with pentobarbital sodium (at an overdose
of 40 mg/kg BW). Blood samples were obtained and
centrifuged in a clinical centrifuge to obtain the sera,
which were frozen at -70 °C for later use.

Liver histology

Hepatic samples from each group Sere employed for
light microscopy. Samples were fixed with formaldehyde
(10% in isotonic solution), embedded in paraffin, and
stained with Hematoxylin and Eosin. Biopsy specimens
were coded and read blindly without knowledge of the
other data by independent observers at two different
laboratories (MLS-M and JB-R). The criteria utilized
to analyze the morphological abnormalities were the
same as those reported by Morales-Gonzalez et a/t*”
as follows: Fatty infiltration (+, mild; ++, moderate;
+++, severe, and ++++, very severe); inflammation
(+, zonal localization, focal inflammatory cells; ++,
moderate, not restricted to any one zone of the acinus,
and +++, diffuse), and hepatocellular disorganization
(+, isolated foci in zone 3 of the liver acinus; ++,
more widespread, and +++, definitively diffused in the
hepatic acini); apoptosis (+, mild; ++ moderate; +++
severe, and ++++ very severe), and mitosis(+ mild;
++ moderate; +++ severe, and ++++ very severe).

Determination of enzymes and metabolites in serum
The activities of serum Alanine Aminotransferase
[ALT; Expansion Coefficient (EC) 2.6.1.2], Aspartate
Aminotransferase (AST, EC 2.6.1.1), Lactate
Dehydrogenase (LDH, EC 1.1.1.27), and Gamma-
Glutamyltransferase (GGT, EC 2.3.2.2) were measured
colorimetrically utilizing diagnostic kits (Spinreact
de México, SA de CV), following the manufacturer’s
instructions; the results are reported in units/L.

Serum concentrations of glucose, triglycerides,
cholesterol, bilirubin, and albumin were determined
by spectrophotometric techniques using diagnostic
kits (Spinreact de México, SA de CV) following the
instructions provided by the manufacturer; the results
are reported in mg/dL, except for albumin, which is
reported in g/dL.

Statistical analysis

The results were analyzed using the SigmaPlot ver. 12.3
statistical software program. The results are expressed
as the mean % SE of the mean (SEM), as required. We
carried out a statistical analysis using Student ¢ test
and/or Analysis of Variance (ANOVA) and the Student-
Newman-Keuls method as post-hoc evaluation for
multiple comparisons. We considered differences among
the groups to be statistically significant when P < 0.05.

RESULTS

Effect of weekend alcohol consumption on weight gain

Average alcohol consumption per group was as follows:
In females, at 5% of 0.83 g/kg per day; in the male
group at 5% of 1.63 g/kg per day, and, in groups of

Raishidenge ~ WJH | www.wjgnet.com

females and males, at 40%, this was 5.52 and 2.26 g/kg
per day, respectively (Table 1).

All of the weekend alcohol-consumption groups
presented a significant weight gain in comparison with
the control group. The group of females as well as in
that of males with 40% alcohol consumption presented
an increase in weight gain similar to that of 121.3 and
127.8 g, respectively. Surprisingly, the group of males
at 5% exhibited a very important weight gain of 214 g;
however, this was not so in the group of females with 5%
consumption (98 g) (Table 1).

Activity of ALT, AST, LDH and GGT in serum after
weekend alcohol consumption

The effect of weekend alcohol consumption was
evaluated by determining the activity of ALT, AST, LDH,
and GGT, because these enzymes classically reflect
liver function, which is dependent on morphofunctional
integrity.

In Figure 1, we observe the AST activity (upper
panel) in the diverse experimental groups. In all of the
weekend alcohol-consumption groups, AST activity
presented a significant rise of 10 times in comparison
with the control (23.8 U/L). Regarding ALT activity,
the control presented ALT activity of 36.5 U/L, and the
remaining groups with weekend alcohol consumption
presented a significant increase that was 6-fold greater,
independently of the alcohol concentration (Figure 1,
lower panel).

The activity of the LDH enzymes (upper panel) and
of the GGT enzymes (lower panel) can be observed
in Figure 2. LDH activity in the control group was
147 U/L, noting that weekend alcohol consumption
favored an increase in all groups of between 18 and
20 times greater in comparison with the control group,
not finding differences among these in terms of the
weekend alcohol-consumption groups with regard
to of the activity of this (LDH) enzyme. On the other
hand, with respect to the activity of the GGT enzyme,
differences were not found in any weekend alcohol-
consumption group in comparison with the control (22.6
U/L), or among the alcohol-treated groups.

Effects of weekend alcohol consumption on serum

concentrations of glucose, triglycerides, and cholesterol
In the weekend alcohol-consumption groups (Table 2),
we quantified serum metabolite modifications, which
depend on the hepatic metabolism, such as glucose,
cholesterol, and triglycerides. Regarding glucose levels,
it may be observed in Table 2 that weekend alcohol
consumption in all groups favored the increase of the
serum levels of this metabolite significantly with a P <
0.05 vs control. The serum concentration of cholesterol
in the control group was 58 mg/dL, while in the groups
with weekend alcohol consumption, the following was
found: in the group of females at 5% (71.83 mg/dL);
males at 5% (70.67 mg/dL), and in females at 40%
(68.33 mg/dL), this was statistically significant (P <
0.05) in all alcohol-consumption groups vs control. The
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Table 1 General characteristics of rats: weight gain and alcohol consumption

Group Initial body weight (g) Final body weight (g) Body weight gain (g) (%) Average alcohol consumption (g/kg/d)
Control 176.50 + 3.3 255.00 + 23 78.5 +22 (43) 0

Females 5% 171.00 £ 10.57 269.00 +15.16 98.0 +20.71° (57) 0.83 £0.04

Females 40% 172.92 + 4.61 294.25 +13.39 121.3 £13.91° (70) 552 +1.85

Males 5% 198.00 + 3.21 412.00 £ 8.74 214.0 +11.53" (108) 1.63 £0.01

Males 40% 172.80 £ 9.17 300.00 + 85.43 127.8 +41.29° (73) 2.26 £0.61

Values are expressed as the mean + SE in each experimental group (1 = 3-6). °P < 0.05 vs control group.
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Figure 1 Activities of serum Aspartate and Alanine Aminotransferases
after weekend alcohol consumption. Values are expressed as the mean +
SEM in each experimental group (n = 3-6). °P < 0.05 vs the control group. AST:
Aspartate Aminotransferase; ALT: Alanine Aminotransferase.

serum levels of triglycerides were raised due to alcohol
consumption (Table 2).

Effects of treatment with weekend alcohol consumption
on serum concentrations of albumin and bilirubin

The results of the metabolic integrity of the liver
are presented in Table 3. Bilirubin levels increased
significantly in both groups of females (0.26 mg/dL), in
comparison with the control group (0.15 mg/dL; P < 0.05).
Regarding the groups of males with weekend alcohol
consumption at 5% and 40%, their bilirubin levels were
found to be 0.15 and 0.18 mg/dL, respectively, the latter
not significant in comparison with the control group (0.15
mg/dL). Surprisingly, the levels of albumin in serum

WJH | www.wjgnet.com

JBaishideng®

4000 - LDH

Q

3000 - T

S 2000 -

1000 -

351 GGT
30 -
25| w [

|

U/L

10 -

Figure 2 Activities of serum Lactate Dehydrogenase and Gamma-
Glutamyltransferase after weekend alcohol consumption. Values are
expressed as the mean + SEM in each experimental group (n = 3-6). °P <
0.05 vs the control group. LDH: Lactate Dehydrogenase; GGT: Gamma-
Glutamyltransferase.

were not affected in any weekend alcohol-consumption
group in comparison with the control group (Table 3).

Effect of weekend alcohol consumption on histological
indicators (fatty change, inflammation, hepatocellular
disorganization, necrosis, and apoptosis)

In Table 4, we can observe the effect exerted by
weekend alcohol consumption on histological changes.
We noted a significant increase in the parameters of
fatty change and inflammation due to weekend alcohol
consumption compared with the control group (Table
4). In Figure 3, we are able to observe representative
images of the female group with alcohol consumption
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Table 2 Effects weekend alcohol consumption on serum glucose, cholesterol, and triacylglycerols

Group Glucose (mg/dL) Cholesterol (mg/dL) Triacylglycerols (mg/dL)
Control 85 +3.89 58 +1.5 90+24
Females 5% 157.33 + 6.88" 71.83+2.79° 104.5+8.70
Males 5% 166.33 £ 9.13" 70.67 + 4.37° 111.33 £ 5.69°
Females 40% 145.5+11.04" 68.33 + 2.455% 104.167 £3.5"
Males 40% 153 +7.09" 66 +2.98 105.8 +4.92°

Metabolites are expressed as mean + SE (1 = 3-6). °P < 0.05 vs control.

Table 3 Effects weekend alcohol consumption on serum

albumin and bilirubin

Group Bilirubin (mg/dL) Albumin (g/dL)
Control 0.15 +0.01 2.70 £ 0.11
Females 5% 0.26 + 0.05" 2.87 +£0.09
Males 5% 0.15+0.02 2.90 +0.20
Females 40% 0.26 + 0.03* 2.82 +0.08
Males 40% 0.18 £ 0.02 2.80 +0.21

Metabolites are expressed as mean + SE (1 = 3-6). °P < 0.05 vs control.

at 5%, where inflammation and steatosis are observed,
as well as slight periportal fibrosis. In Figure 4, we
may observe slight inflammation, steatosis, and slight
periportal fibrosis in the group of males with alcohol
consumption at 5%, while the groups of males and
females with alcohol consumption at 40% were
those with greatest histological changes in terms of
the parameters of fatty change and inflammation,
respectively (Table 4). Only the group of females
that consumed alcohol at 40% presented slight
hepatocellular disorganization (Table 4). Figure 5
presents the images of the group of females with alcohol
consumption of 40%, where steatosis is observed,
and inflammation, although this was more marked
in comparison with the group of females with alcohol
consumption at 5%. The latter can be noted, because
it surpasses the limiting plaque and the periportal
fibrosis is more evident (which can be observed as the
loss of the amount of the periportal cell, replaced by
fibrotic tissue). In Figure 6, moderate inflammation
with leukocytes is observed that surpasses the limiting
plaque, and also, the degree of periportal fibrosis is
very important; likewise, apoptosis was only present in
the group of males with alcohol consumption at 40%
(Table 4). Last, the necrosis parameter is present in all
of the groups that consumed alcohol on weekends, this
being greater in the groups that consumed alcohol on
weekends at 40% (females and males) (Table 4).

DISCUSSION

It is known that chronic alcohol consumption is a risk
factor for various diseases, such as diabetes, cancer,
gastritis, and gastric ulcers, and that it is especially
related to liver damage!'l. In recent years, attention
has been focused on weekend alcohol consumption
as a cause of cognitive-intellectual alterations™, a
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risk factor for homicides!”, cardiovascular diseases
such as arrythmias or infarct®®, and even of visual
alterations!'®. At present, it is considered that main
weekend alcohol consumers comprise the young
population, due to the gratifying effect of alcohol™, this
being a very important social and health problem.

Rocha et al™!, on utilizing the weekend alcohol
consumption model for 10 wk in male rats and an
alcohol concentration in the drinking fountain of 30%,
reported an average alcohol consumption of 4.56
g/d, and that alcohol favors the increase of BW by
approximately 30%, diminution in glucose levels, the
rise of triglycerides and of ALT, and normal levels of
total protein and cholesterol. In our study, alcohol
consumption at a concentration similar to that reported
by Rocha was 40%, finding similarity in average daily
consumption of alcohol, in addition to an increase
in BW in females (70%) as well as in males (73%)
in comparison with the control (43%) (Table 1), the
latter analogous to that reported previously by Rocha.
In the same manner, we, like Rocha, found neither
changes in albumin levels nor in those of total proteins,
respectively (Table 3), which is probably due to that
the damage is not yet chronic and severe. The weight
gained is probably due to the increase in lipids, which
may be observed in their elevation in blood (Table 2),
as well as in hepatic tissue (Table 4) (Figures 3-6),
caused by weekend alcohol consumption. Other reports
demonstrate that weekend alcohol consumption gives
rise to alterations in BW that are greater than those
compared with moderate-daily alcohol consumption,
and that this moderate consumption produces an
increase in the protective lipoprotein profile. In contrast,
concentrated alcohol consumption produces unfavorable
alterations in the lipoproteins!>**,

Surprisingly, alcohol consumption at 5% caused
the greatest BW increase (108%) (Table 1). This can
be explained by the metabolism of ethanol, in that, at
different concentrations, the metabolism of the first
pass of ethanol is modified, which is predominantly
gastric™® and is supplied mainly by the activity of the
gastric ADH™", Previously, Roine et a**! demonstrated
that consumption of a concentrated solution of alcohol
(40%) results in low levels of alcohol in blood in
comparison with a diluted solution (4%), and that this
effect is associated with first-pass metabolism and with
lesser bioavailability with high concentrations of ethanol.
Dohmen et a** demonstrated that, on administering a
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Table 4 Histopathological changes induced by the consumption of weekend ethanol at two concentrations

Group Fatty change Inflammation Hepatocellular disorganization Necrosis Apoptosis
Control 0 0 0 0 0
Females 5% +/++ +/++ 0 0/+ 0
Males 5% +/++ 0/++ 0 0/+ 0
Females 40% +/+++ + 0/+ 0/++ 0
Males 40% +/++ +/+++ 0 0/++ 0/++

Histopathological parameters were evaluated as described in the Material and Methods.

Figure 3 Hepatic histology of the group of females with weekend alcohol consumption at 5%. A: Image of the control group; B-D: Images of the group of
females with alcohol consumption at 5%. A: Hepatocytes were observed as formed in a line (40 x); B: A zone of less pigmentation is observed, marked with black
arrows, corresponding to periportal necrosis (40 x); C: Slight inflammation with blue-colored cells (leukocytes) around the portal vein, which do not surpass the limiting
plaque (yellow arrows) (60 x); D: In the lower left part, steatosis is observed (60 x). V: Portal vein; BC: Bile canaliculus. Hematoxylin and Eosin stain.

solution of alcohol at 5%, first-pass metabolism is low,
while with a 40% ethanol solution, first-pass metabolism
is high and is furnished by the activity of the gastric
dehydrogenase alcohol. It is probable that, in the groups
of weekend alcohol consumption with a concentration of
40%, the subjects had initial alcohol metabolism in the
stomach, and low ethanol concentration. In contrast, the
group of males with a consumption of 5% had highest
ethanol concentration, which probably modified the
metabolites involved in the accumulation of body fat, such
as glucose, triglycerides, and cholesterol, as may be
observed in Table 2, where these metabolites exhibit a
slight increase in comparison with the remaining groups.
Our data are in agreement with those reported by Rocha
et al'** where, after 10 wk of alcohol consumption
(3 d per week at 30% ad libitum), the authors found that
food consumption was very similar to that exhibited
between the control group and the group with alcohol
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consumption. Nonetheless, the group that consumed
alcohol had a greater weight gain than the control. Thus,
we think that it is the alcohol and its metabolism that
is the cause of the weight gain, because it alters the fat
level in the liver (Table 4), which we have previously
reported®'>'®!, Baraona et a/”® found that the first
metabolic pass of the alcohol is found to be diminished
in women due to low activity of gastric ADH; the authors
concluded that the latter can increase the vulnerability of
women to the effects of ethanol. In our study, we found
that the levels of bilirubin were higher in both groups
of females, regardless of the concentration of alcohol
administered (Table 3). Likewise, greater histological
changes in fatty change and inflammation (Table 4) and
in alcohol consumption levels were lower in the group of
females at 5% (0.83 £ 0.04) (Table 1).

On the other hand, the transaminase enzymes
are indicators for the diagnosis of liver diseases. For
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Figure 4 Hepatic histology of the group of males with weekend alcohol consumption at 5%. A: Image of the control group; B-D: Images of the group of males
with alcohol consumption at 5%. A: The uniformity of the structures is observed to be conserved (40 x); B: Presence of fine and thick steatosis (pigmentation-diminution
zone in the cytoplasm), inflammation present with leukocytes in single file around the portal vein (yellow arrows) (40 x); C: Important inflammation is observed,
represented by leukocytes around the portal vein and in the Bile Canaliculus (BC) (yellow arrows) (40 x); D: Fine as well as thick steatosis is observed (pigmentation-
diminution zone in the cytoplasm), as well as leukocyte infiltrate (yellow arrow) (100 x). V: Portal Vein; BC: Bile canaliculus. Hematoxylin and Eosin stain.

example, ALT and AST are released into the bloodstream
at high concentrations, in which there is a membrane
alteration in the hepatocyte; however, hepatocellular
necrosis is not a requirement for the release of these
enzymes, which gives rise to low correlation between
the level of aminotransferases and liver damage™®. This
could be explained by the early release of hepatocytes,
which initiate a proliferative process such as a sign, due
to that it has been reported that liver regeneration is
linked by selective enzyme release!, We previously
reported that these comprise an alteration in the levels of
transaminases depending on time of exposure to alcohol.
Parra-Vizuet et al**! reported a diminution in the serum
levels of AST and ALT 24 h after the administration
of a unique dose of alcohol of 1.5 g/kg. On the other
hand, Morales-Gonzélez et a/*! and Ramirez-Farias
et al'** reported an increase in the serum levels of
the transaminases (ALT, AST, LDH, GDH and OTC) 7 d
after the administration of ethanol. Similarly, Morales-
Gonzélez et al®® reported a diminution in the activity
of transaminase enzymes in hepatic tissue 24 h after
ethanol administration (5 g/kg). Rocha et af**! reported
a rise in ALT during weekend alcohol consumption (4.5
g/d). Our results demonstrate that weekend alcohol
consumption produces an increase in the serum of
transaminases (AST, ALT and LDH) regardless of gender
or of the concentration of alcohol (Figures 1 and 2).
Nonetheless, surprisingly, alcohol consumption does
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not affect the serum levels of GGT (Figure 2). On the
other hand, Stranges et a'"! reported that the principal
transaminase affected by alcohol consumption is GGT.
We consider that, in our study, there was no elevation
of GGT, due to that weekend alcohol consumption was
of 12 wk, and probably, sufficiently severe damage did
not exist for it to be reflected by alteration of GGT, or by
the levels of albumin (Table 3). This coincides with that
reported by Rocha et af! in terms of protein levels in
blood not being affected on consuming alcohol.

It has been reported that ethanol favors hepatic
steatosis, probably because of the increase of lipo-
genesis, diminution of lipid transport of the liver,
alteration of oxygenation of fatty acids®”?, and even
infiltration of monocytes, macrophages, etc., which
are fundamental for pathogenic activity after acute
or chronic hepatic injury™®?. The latter can explain in
part the histological findings encountered in our study,
where fatty change as well as inflammation comprised
the most important changes in weekend alcohol con-
sumption in all of the groups (Table 4), probably due to
that they are related with the acute damage caused by
ethanol to the liver'®?, Likewise, it was reported that
acute treatment with ethanol in rats induced hepatic
steatosis accompanied by an increase in the production
of neutral fats (triglycerides). Thus, the serum levels of
the triglycerides may not only reflect the production of
the liver, but also the equilibrium between the production
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Figure 5 Hepatic histology of the group of females with weekend alcohol consumption at 40%. A: Image of the control group; B-D: Images of the group of
females with alcohol consumption at 40%. A: The uniformity of the structures is observed to be conserved (40 x); B: Periportal fibrosis, loss of cells around the portal
vein (black arrows) (40 x); C: Fine and thick steatosis and leukocytes in single file around the portal vein and some that emerge from the limiting plaque (yellow
arrows) (60 x); D: Both fine and thick steatosis and single-file leukocytes are observed (100 ). V: Portal Vein; BC: Bile canaliculus. Hematoxylin and Eosin stain.

Figure 6 Hepatic histology of the group of males of 40%. A: Image of the control group; B-D: Images of the group of males with alcohol consumption at 40%.
A: The conserved, uniformized structures of the form and size of the hepatocytes are observed (40 x); B: Periportal fibrosis is observed (black arrows) (40 x); C:
Leukocytes are observed in a cited single file (yellow arrows) (40 x); D: Fine and thick steatosis is observed (zone with less pigment inside the cellular cytoplasm of
the hepatocyte), leukocytes (yellow arrow), and the apoptotic cell (point of the black arrow) (60 x). V: Portal Vein; BC: Bile canaliculus. Hematoxylin and Eosin stain.
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and utilization of neutral fats™. Our data reveal that

weekend alcohol consumption produces fatty liver (Table
4) and the mobilization of neutral fats (Table 2), which
is more evident when alcohol is consumed at 40%.
Notwithstanding this, the group of males that consumed
alcohol at 5%, a lesser amount than the groups at 40%,
exhibited a pattern that was very similar in terms of
levels of triglycerides and steatosis.

In conclusions, our findings demonstrate an effect
of the damage that is caused by weekend alcohol
consumption, regardless of gender or the concentration
of the alcohol. Even more so, greater damage can be
observed in females, and the metabolism of ethanol
probably participates, specifically due to its first-pass
metabolism, which is carried out in the stomach. Finally,
the results obtained herein provide solid evidence that
weekend alcohol consumption gives rise to liver damage,
demonstrated by the biochemical and histological
alterations, first manifested acutely, and their prolonged
consumption can cause greater, irreversible damage.

ARTICLE HIGHLIGHTS

Research background

It is known that alcohol consumption is a risk factor for various diseases,
specifically liver diseases. Due to that alcohol consumption, especially weekend
alcohol consumption, has Increased, in recent years the effect has been studied
of the damage that this pattern of alcohol consumption can cause to various
organs, for example, to the heart and the liver. This study contributes, to our
knowledge for the first time, solid evidences of the damage caused by weekend
alcohol consumption to the liver, as well as of the relationship that gender and
the concentration of alcohol maintain in generating liver damage.

Research motivation

The consumption of alcohol is a problem of prime magnitude at the worldwide
level that gives rise to a great number of medical (gastritis, cirrhosis, cancer,
infarcts, efc.), as well as non-medical problems (automobile accidents,
homicides, absenteeism from work, etc.). Therefore, carrying out investigations
to understand the mechanisms of cellular damage and identifying patterns
of alcohol consumption that are on the rise, such as weekend alcohol
consumption, and how these patterns come to damage the liver at different
magnitudes, are of utmost importance.

Research objectives

The majority of studies that investigate alcohol-associated liver damage
address chronic or acute alcohol consumption. Few experimental studies
inquire into the liver damage that is caused by weekend alcohol consumption.
To our knowledge, this is the first report that describes the histological
alterations caused by weekend alcohol consumption. It is of utmost importance
to ascertain the mechanisms of liver damage given rise to by weekend alcohol
consumption, due to the growing number of young people who acquire this
consumption pattern, and to find a therapeutic window.

Research methods

While the histological study is well known worldwide and has been employed
in an infinite number of investigations, it can newly be a very important tool to
find mechanisms of cellular damage caused by alcohol that are complemented
with biochemical assays, in this manner taking the first steps in utilizing other
investigative tools, such as electronic microscopy, molecular biology assays,
etc. The most important and novel in this is the experimental design.

Research results
Histological and biochemical findings demonstrate that weekend alcohol
consumption causes liver damage, irrespective of gender or the concentration
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of the alcohol. The contribution of this work resides in that a probable
mechanism of damage to the liver due to weekend alcohol consumption
comprises the metabolism of the first pass of the alcohol, which is carried out in
the stomach. Lacking is the study in this model of variables such as age, food
consumption, doses of alcohol, the consumption of antioxidants, efc.

Research conclusions

As conclusions of the investigation, this is the first report, to our knowledge, that
describes the histological alterations caused by weekend alcohol consumption
that, in addition to the biochemical assays, provides solid evidence on the
damage caused by weekend alcohol consumption, which initially can be acute
and reversible, but that probably can become irreversible. We employed a
known technique, histology, but with the experimental design being novel. This
type of study, in which the mechanisms of damage are investigated, can open a
therapeutic window in future clinical practice.

Research perspectives

These perspectives include, in the first place, considering weekend alcohol
consumption as a health problem of utmost importance, and even the
same as chronic alcohol consumption. In second place, we conducted the
investigation of the mechanisms of liver damage in terms of weekend alcohol
consumption, and third, we found that this would be novel in the design of
experimental models, in this manner utilizing techniques such as histology
and biochemical assays, which comprise the first step in terms of orientation
to the mechanisms of damage caused by alcohol, and these can be confirmed
with molecular biology techniques. The questions to solve include knowing the
following in terms of this model: How is the activity in the hepatic and gastric
dehydrogenase alcohol enzyme found? Does the Nrf2 factor participate as
cytoprotector?, and can the consumption of antioxidants prevent the alterations
that weekend alcohol consumption cause?
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