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Bibliometric analysis of research trends and hotspots in gamma-

aminobutyric acid and liver-related diseases
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Abstract

Key words

Background and Aims: Gamma-aminobutyric acid (GABA), the principal inhibitory neurotransmitter
in the central nervous system, has been increasingly recognized in recent years as being closely
associated with various liver-related diseases, such as hepatic encephalopathy, liver cirrhosis, and
hepatocellular carcinoma. Abnormal GABA expression is strongly linked to pathological processes
including cognitive impairment and neuroinflammation. Although numerous studies have investigated
the mechanistic roles of GABA in neurological complications of liver disease, a systematic overview of
the field's research trends, collaborative networks, and emerging hotspots remains lacking. This study
employs bibliometric methods to comprehensively map the evolution and frontier topics in GABA and
liver-related disease research from 2005 to 2024, aiming to inform future research planning and resource
allocation in this area.

Methods: English-language publications from 2005 to 2024 related to GABA and liver-related diseases
were retrieved from the Web of Science Core Collection. Eligible articles were analyzed using
VOSviewer, CiteSpace, and the R package "bibliometrix" to visualize and evaluate contributions by
countries/regions, institutions, authors, and journals. Additional analyses included keyword clustering,
co-citation analysis, and thematic evolution of research topics.

Results: A total of 237 articles were included, contributed by 1 340 authors across 456 institutions in
47 countries, and published in 168 journals. The United States and China are leading contributors in this
field. Although countries such as the United Kingdom and Italy had fewer publications, they
demonstrated higher average citation counts, indicating strong research quality. Notably, Spain's Centro
Investigacion Principe Felipe and the research team led by Felipo Vicente exhibited high academic
influence. Neurochemistry International and Hepatology were identified as core journals, with
Hepatology having the highest impact factor (12.9). Keyword clustering revealed major research focuses
including the regulatory role of GABA in the neural mechanisms of hepatic encephalopathy, the impact
of liver-related metabolic disorders on neurotransmitter balance, the development and evaluation of
GABA receptor-targeted therapeutics, and the function of the GABAergic system in the pathogenesis of

hepatocellular carcinoma. As research deepens, the frequency of emerging keywords has diversified,

non U

with recent emphasis on terms such as "quality of life," "gene expression," and "fatty liver disease,"
reflecting a shift from fundamental mechanisms to clinical translation and interdisciplinary integration.
Conclusion: The relationship between GABA and liver diseases has become a focal point of
interdisciplinary research. Investigations have expanded from pathological mechanisms to therapeutic
applications, with growing interest in GABA's roles in hepatic encephalopathy, metabolic dysregulation,
and tumor progression. Future studies should explore the specific functions of GABA receptor subtypes,
promote the development of precision-targeted therapies, and investigate novel mechanisms such as the
gut microbiota-GABA metabolism-brain-liver axis to broaden the clinical and translational potential of
GABA in neurological, metabolic, and oncological contexts.

Liver Diseases; Liver Neoplasms; gamma-Aminobutyric Acid; Bibliometrics
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Figure 2 Publication volume and trends in GABA and liver-related disease research from 2005 to 2024
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M EXZ I s p ke el S EBREES S SR ArE.
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Table 1 Top 10 countries/regions by number of publications in GABA and liver-related disease research (2005-2024)

4 H% RSCHIR HIrH (%) ISEITIRe PR R AR
1 KM 68 28.69 2344 34.47
2 G| 59 24.89 989 16.76
3 FRA 18 7.59 886 49.22
4 PHBEA 16 6.75 724 45.25
5 IEVN 15 6.33 384 25.60
6 f]] 15 6.33 368 24.53
7 Yl 12 5.06 612 51.00
8 BN 12 5.06 247 20.58
9 TR 10 4.22 273 27.30

10 2153 9 3.80 88 9.78

T 1) A SCHERT 10 B9 [ 50K 30 A B SCRI T 23 LE

Note: 1) The top 10 countries by publication volume account for the percentage of the total publications

Longitude

Latitude

B3 £3KGABA S5FTAEEXERFHRTBERESEHE

Figure 3 Global collaboration map of countries in the research field of GABA and liver-related diseases
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Figure 4 Visualization analysis of country/region collaboration in the research field of GABA and liver-related diseases
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Figure 5 Global distribution analysis of scientific collaboration publications
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Brown University Fll Université de Montréal - 1 HJ & A
% A5, 1 Centro Investigacion Principe Felipe 1
Northwestern University W 75 i1 4F ok & SC = B 14, 1R
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R2 20052024 £ GABA 5 AT AR SC Befi i 55 S H AT B BT 10 94144
Table 2 Top 10 institutions by number of publications in the research field of GABA and liver-related diseases (2005-2024)

Hi# Bk SR EE3 IS G
1 Centro Investigacion Principe Felipe 12 237 637
2 Northwestern University 9 EH 107
3 Brown University 7 B 412
4 Universita Cattolica del Sacro Cuore 7 Vol 420
5 Heinrich-Heine-Universitét Diisseldorf 5 & 17
6 Kyoto University 5 H A 76
7 University of Copenhagen 5 L 175
8 University of Manitoba 5 gk 75
9 Shandong University 4 i 71

10 University College London 4 B[] 218
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Figure 6 Visualization analysis of institutional collaboration in the research field of GABA and liver-related diseases
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TE 2014 4F I 45 FF 4 A7 A S5 8l /9 i 9% T4, FF AR
FRFRFEE RO 58 7= 1 A i 52 T

FR3  2005—2024 F GABA 5 FFBEAH X B Aff 53 <430 H R4
SR 10 91EE/FIBA
Table3 Top 10 authors/research teams by number of
publications in the research field of GABA and
liver-related diseases (2005-2024)

HE# UETEEN RISV KRB BB 1B
1 Felipo Vicente 13 17 669
2 Llansola Marta 11 17 389
3 Montoliu Carmina 6 14 205
4 Arenas Yaiza M 4 10 112
5 Backstrom Torbjorn 4 10 87
6 Doverskog Magnus 4 10 87
7 Malaguarnera Michele 4 11 245
8 Agusti Ana 3 11 219
9 Balzano Tiziano 3 11 168

10 Cabrera-Pastor Andrea 3 11 248

TE : DIRIBREAE LA SV DA HAl AT S A ARG R, DRI
R UL R RS AE R TEX — U R TS B R 2. AR T
Note: 1) Link strength refers to the collaborative relationships
established by the organization/team with other teams; a higher link
strength indicates more collaborations and a more central role in

research within this field
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A TEHA SIS AT s B, RIS GABA 5 FFERI e oF

A: Network visualization of author

collaboration analysis; B: Publication output of authors in the field of GABA and liver-related diseases across different time

periods

2.5 HAF|&#F
TE GABA 5 [ WE AH & 5 0 19 WF 5 4 da , g

168 Fft 2 AR 1) 2 5 Horpr . Horp Ay 18 SR I & 3¢
WIS L. R4JER THA AT 10T, T
WU RSUEK . R E T (IF) DL R 5] kB
4:(E . Neurochemistry International L) T % 6 555 A ¢
W SCHLEAE T 200 YRR 1, b Hepatology 1)

IF e/ (12.9), HR A Life Sciences (5.2) . K] 8A
J& 78 T International Journal of Molecular Sciences 1t
GABA 5 JIF I AH O 95 9 WF 50 U4k b T 17 9 #0437
Pl 8B FHHE (0 Ak (R S5 15 4 T WA R 51 it
o dE X s AR, WAL R R RALG T 1Y) F 5
%2 b0 SCHR BB RAE 5 11 HE W) 5 e 2 2 Al
PR 2% /B 24 R 2% 35 B F s A 5L .

R4 20052024 5 GABA 5 AT AR 5C Befis it 55 s H AT U= AT 10 A9 EA T
Table 4 Top 10 journals by number of publications in the research field of GABA and liver-related diseases (2005-2024)

i) Wi BRI 1F(2023—20244F.) BB
1 International Journal of Molecular Sciences 6 4.9 81
2 Neurochemistry International 6 44 200
3 Digestive Diseases and Sciences 5 2.5 37
4 Life Sciences 4 5.2 95
5 American Journal of Physiology-Gastrointestinal and Liver Physiology 3 39 137
6 CNS Neuroscience & Therapeutics 3 4.8 76
7 Frontiers in Pharmacology 3 44 67
8 Hepatology 3 12.9 139
9 Metabolic Brain Disease 3 32 90

10 World Journal of Gastroenterology 3 43 93

Annals of Transplantation
b4

Journal of Prot@ome Research

Canadian Jour@al of Physiology

Life S@nces% L J

Neurochgni’lotemat
v

International Journal of Molec
al of Fun*\al Foeds

[@5 VOSviewer
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Figure 8 Journal collaboration analysis in the research field of GABA and liver-related diseases

A: Overlay visualization by

time; B: Global disciplinary cross-analysis map of scientific research fields
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“Hepatic encephalopathy: effects of liver failure on brain
function” 18 3C LA 5 M Y 2 R AN B RS2 e )
ARAF T 5 280 KRBT, ALJEAE 1 . B BEH
J5 B 4 Bk “ Betaine chemistry, roles, and potential
use in liver disease” Wi 3, Zig LI FHKE 174 Ik
Sl . HEZ S =By JE BN “The pathophysiologic
basis of hepatic encephalopathy: central role for ammonia
and inflammation” W& 3C, H 51 FH R E N 170 1K .
BEAh, R4 VOSviewer (940 #7141 9A 7R T 3L [ 5]
M2 S0lk, 24T s B ) i SO .
TR ARG, 513058 B WA o7 5 10 i A
FlE 26 H R B AR AR — o A WS s A
CiteSpace A X5 A 5C SCHRPEAT 70, RS HERUI I T

51 305 B btk BT 20 4 275 30k, JF LA AR IR R
(K19B) AT 305 B 1 i 26 SOk Y 51 30 58 B fr 42 I
B o MaHraiRkFH, @A “Effectiveness and
safety of baclofen for maintenance of alcohol abstinence
in alcohol-dependent patients with liver cirrhosis:
randomised, double-blind controlled study” R 3C 3 £ 5|
SCR PR JE EAh Sk, HRBLGREAE N 4.49, K
A SR, S AT 9 TE A O R R Y K
LR W . AN, S — R A GABA,
v -aminobutyric acid, protects against severe liver injury”
(9 SCHR 2022—2024 SEHF 22 5| K s ARG, X
F W58 N 25 1E GABA 55 1 I AH 56 952055 1) AF 5% 451
BN IR AL TG E, PR B ER)TZ R
VE R R BEAA AT, O i U i R B 5 S it T
(Y B e BE Al A 2 4K, HE S T AR SO Y A 1B
HIAT .

K5 20052024 5 GABA 5 HFAEHE K BRI 52 GUSi4 5 R EHT 10 A9EA T
Table 5 Top 10 journals by citation count in the research field of GABA and liver-related diseases (2005-2024)

- R A&
HE4 SCHRELH ER (= BT ™
1 Hepatic encephalopathy: effects of liver failure on brain Felipo Vicente Nature Reviews Neuroscience 280 2013
function
2 Betaine chemistry, roles, and potential use in liver disease Day Christopher R Biochimica Et Biophysica Acta-General 174 2016
Subjects
3 The pathophysiologic basis of hepatic encephalopathy: Shawcross D Cellular and Molecular Life Sciences 170 2005

central role for ammonia and inflammation

4 Manganese and the brain Tuschl Karin Metal Related Neurodegenerative Disease 155 2013
GABA's control of stem and cancer cell proliferation in Young Stephanie Z Physiology 127 2009
adult neural and peripheral niches
6 Isoniazid: metabolic aspects and toxicological correlates Preziosi Paolo Current Drug Metabolism 116 2007
7 Hyperammonemia induces glial activation, neuroinflam- Hernandez-Rabaza Journal of Neuroinflammation 112 2016
mation and alters neurotransmitter receptors in hippo-
campus, impairing spatial learning: reversal by sulfora-
phane
8  Effectiveness and safety of baclofen in the treatment of al- Leggio Lorenzo Cns & Neurological Disorders-Drug 96 2010
cohol dependent patients Targets
9 Baclofen in the treatment of alcohol dependence with or Morley Kirsten C British Journal of Psychiatry 94 2018
without liver disease: multisite, randomised, double-
blind, placebo-controlled trial
10 Ornithine aminotransferase, an important glutamate-me- Ginguay Antonin Biology-Basel 93 2017

tabolizing enzyme at the crossroads of multiple metabol-

ic pathways
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Top 20 References with the Strongest Citation Bursts
Liu (2013) Day (201 6) References Year Strength Begin End 2005 - 2024
) Ahboucha S, 2004, METAB BRAIN DIS, V19, P31, DOI 10.1023/B:MEBR.0000043979.58915.41, DOI 2004 2.1 2005 2009
Li (2020) = Addolorato (2020) Als-Nielsen B, 2004, BMJ-BRIT MED J, V328, P1046, DOI 10.1136/bm;.38048.506134.EE, DOI 2004 1872005 2006
Addolorato G, 2007, LANCET, V370, P1915, DOI 10.1016/50140-6736(07)61814-5, DOI 2007 4492009 2012
Heydarpour (2020) Bucknam W, 2007, ALCOHOL ALCOHOLISM, V42, P158, DOI 10.1093/alcalc/agl091, DOI 2007 2482009 2012
Addolorato G, 2006, AM J MED, V119, PO, DOI 10.1016/jamjmed.2005.08.042, DOI 2006 222009 2011
Leg 010) Sh awcr@s (2005) Addolorato G, 2005, NEUROPSYCHOBIOLOGY, V51, P59, DOI 10.1159/000084161, DOL 2005 1782009 2010
- Ameisen O, 2005, ALCOHOL ALCOHOLISM, V40, P147, DOI 10.1093/alcalc/agh130, DOI 2005 1782009 2010
Han (2017) Goh (2017) Evans SM, 2009, ALCOHOL CLIN EXP RES, V33, P19, DOI 10.1111/1.1530-0277.2008.00805.x, D01 2009 212010 2012 o
8 Addolorato G, 2011, ALCOHOL ALCOHOLISM, V46, P312, DOI 10.1093/alcalc/agro17, DOI 201 252012 2014 =
y Ahboucha S, 2012, NEUROCHEM INT, V61, P48, DOI 10.1016/j.neuint.2012.03.020, DOI 2012 2032012 2016
+ /i —_—
Glhgh‘201 7) . Shilpa J, 2012, J NANOSCI NANOTECHNO, V12, P6145, DOI 10.1166/jn.2012.6194, DOL 2012 2222013 2014 e
Young SZ, 2009, PHYSIOLOGY, V24, P171, DOI 10.1152/physiol.00002.2009, DOL 2009 2222013 2014 o
You 09) Chen (2017) Shilpa J, 2012, J MATER SCI-MATER M, V23, P2913, DOI 10.1007/510856-012-4754-8, DOl 2012 2222013 2014 B
Chen@022) Ke 016) Ahboucha S, 2012, NEUROCHEM INT, V60, P707, DOI 10.1016/j.neuint.2011.10.003, DOI 2012 2052013 2015 e
siiva@ooey | 2PPer (2019) Li YH, 2012, WORLD J GASTROENTERO, V18, P2704, DOI 10.3748/wjg.v18.21.2704, DOI 2012 2422015 2016 T
Si (2018) Das (2013) Barrault C, 2017, EUR J GASTROEN HEPAT, V29, P1155, DOI 10.1097/MEG.0000000000000922, DOI 2017 1.812018 2019 .
Song(2011) e L, 2017, AM J MED, V130, P124, DOI 10.1016/j.amjmed.2016.10.004, DOI 2017 2442019 2020 —
) Hernéndez-Rabaza V, 2016, ) NEUROINFLAMM, V13, PO, DOI 10.1186/512974-016-0505y, DO~ 2016 2232019 2021 B
é%b VOSviewer TUSChL(201 3) Strandwitz P, 2019, NAT MICROBIOL, V4, P396, DOI 10.1038/541564-018-0307-3, DOI 2019 2232021 2022 S
A Hata T, 2019, J SURG RES, V236, P172, DOI 10.1016/3j55.2018.11.047, DOI 2019 2812022 2024 B
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Figure 9 Citation and co-citation analysis in the research field of GABA and liver-related diseases

B: Top 20 publications with the strongest citation bursts
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