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Scientific Research on the Pineal Gland:
A Bibliometric Analysis from Its First Publication

ABSTRACT

Objective: The bibliometric perspective examines publications using a quantitative way and statistics
to analyze them. The purpose of the current study was to perform a comprehensive overview of the
research on the pineal gland through bibliometric methods to determine the trends and rare topics
related to the gland.

Methods: The Web of Science database was used to identify the publications associated with the
gland. The literature review exposed a total of 8719 publications. The identified publications were
analyzed using the bibliometric approaches (VOSviewer Version 1.6.13).

Results: The first studies on the pineal gland were in the 1970s. The most prolific country is the United
States (2451). It was seen that most of the articles were published in Journal of Pineal Research. The
majority of publications (97.09%) were written in English. The most prolific author is Reiter, Russel
J. Moreover, the most prolific institute is the Centre National De La Recherche Scientifique (France).
The most popular keywords in the articles were pineal gland, melatonin, circadian rhythm, rat, retina,
photoperiod, circadian, aging, serotonin, oxidative stress, and brain.

Conclusion: The results indicated the researchers’ interest in the gland and provided quantitative
data about the place of the gland in the scientific area. Studies on this subject have tended to increase
in recent years. As far as we know, this research is the first bibliometric study to provide a comprehen-
sive analysis of scientific publications with an emphasis on the pineal gland since 1976.
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Introduction

The pineal gland (PG, synonyms are pineal body, conarium, and epiphysis cerebri), which is also
known as a “mystery or mystic gland”, is the least understood endocrine gland and was the last
part of the endocrine system to be discovered."? Apart from the “third eye,” the PG has also been
described as “the seat of the soul,” “the part of the body in which the soul directly exercises its
functions,” “the intuition organ,” “the connection structure between body and spirit,” and “the
center at which the soul and body interact.” The gland is situated in the epithalamus, between
the 2 cerebral hemispheres, in a groove where the two halves of the thalamus join. Also, it con-
tacts directly with the 2 recesses of the 3rd ventricle, the pineal recess and the dorsal supraspi-
nal recess, which includes the choroid plexus. Moreover, it is located in the posterior part of the
3rd ventricle, between the posterior commissure and the dorsal habenular commissure.* The
location of the PG, along with its unique characteristics and morphological appearance, has
awakened the interest of many researchers and scientists.’ It has been observed that the gland
has been the subject of valuable research over both past and recent years. Bibliometric analy-
sis provides an objective way for an effective and detailed evaluation of the past, current, and
future states of many scientific publications in a specific field.® This analysis method includes
features such as the document type, content of the article, number of citations to the article,
number of interested authors, the affiliation of authors, index, and category of the journals.” In
this way, bibliometric studies allow us to identify the global research, dynamics, and trends in a
scientific topic during a period. From this perspective, we aimed to conduct an extensive and
holistic bibliometric analysis of the publications related to the pineal gland to determine the
research trends and identify rarely studied topics on the gland.

" u.

Materials and Methods

Articles related to the pineal gland were accessed through the Web of Science (WoS) data-
base by the Thomson Reuters Institute for Scientific Information, using the keywords “pineal
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gland” OR “epiphysis cerebri” OR “pineal body” OR “conarium” in all
fields in advanced search. The search query was “pineal body” OR
“pineal gland” OR “epiphysis cerebri” OR “conarium.” First of all, origi-
nal articles were selected from the document types category of
WoS. Reviews (1308), proceedings (731), meeting abstracts (451),
notes (139), book chapters (90), editorial materials (73), letters (67),
early access (32), book reviews (6), and other document types were
excluded. All data from 1976 to 2023 were included. For the remain-
ing articles, publication dates, journals in which they were pub-
lished, country, affiliated journals, keyword frequency, trend author
keywords, and the most cited articles on the pineal gland were
determined. All the articles on the pineal gland in WoS downloaded
through this search method (access date: 21.11.2023) were analyzed
bibliometrically by VOSviewer (Version 1.6.13, Leiden University:
Centre for Science and Technology) package program.’ The search
strategy diagram can be appreciated in Figure 1.

Statistical Analysis

In the search conducted on the WoS database, a total of 11100
results were obtained. This study performed the bibliometric analy-
sis of only 8719 publications that were in the article category. The
relationships between the data, such as authors, citation, journal,
country, institution, and keywords, were visualized using VOSviewer
(Version 1.6.15). The minimum number of occurrences of determined
keywords was chosen as “3” while the keyword-creating map was
designed on VOSviewer. Using this software, it was found that there
were 1872 different relevant keywords in these articles. Then the cat-
egorical data are presented as frequency and percentage.

Results

A total of 11100 publications were obtained through literature
review. The 10 most popular document types are as follows: Articles
(8719), reviews (1308), proceeding papers (731), meeting abstracts
(451), notes (139), book chapters (90), editorial materials (73), letter
(67), early access (32), and book review (6) (Figure 2A). Most of them
were original articles (78.55%). Of these articles, 97.09% (10770) were
written in English. Other articles were written in French (85), Spanish
(76), Russian (51), German (36), Polish (26), Japanese (11), Turkish (11),
Portuguese (10), Chinese (4), Czech (4), Dutch (2), Hungarian (2), Italian

MAIN POINTS

- Bibliometric analysis can help researchers gain information on
trends and rare studies for a particular topic.

« We think that the use of keyword analysis is advantageous to
the research of hotspots in the field of the pineal gland.

«+ The bibliometric studies on the pineal gland are limited. One of
them analyzed the studies on the pineal gland about melatonin
between 1966 and 1994. The other one focused on all pineal
gland studies between 1978 and 1994. We think that the use of
keyword analysis is advantageous to the research of hotspots in
the field of the pineal gland.

- Both studies examined studies up to the end of 1994. Our study
includes all original articles on the pineal gland in the current
literature since the first publication of the topic.

» We hope that our study will contribute to the global and current
status of the topic in the scientific area and can be considered to
have a guiding value for researchers interested in this subject.
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Figure 1. Flow chart diagram for the search strategy.

(2), Ukrainian (2), and Unspecified (1). The first studies on the pineal
gland were in the 1970s. The first publication was written by Davis
WH, in 1976, and took part in the Davis WH, Journal of Thought, 1976.

The first studies on the pineal gland were conducted in 1976. The
highest number of publications on the pineal gland was in 1994
(335 studies), and the lowest number was in 1976 (1 study). The
number of articles published between 1976 and 1990 was quite low.
Considering the average number of articles in all years (mean stan-
dard deviation: 193.75 + 93.16 articles), it was seen that the number
of articles published between 1991 and 2011 was above the average.
Between 2012 and 2023, the number of publications remained below
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Distribution of the document types and language. (B)
Distribution of articles on pineal gland according to years.
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average in 2012, 2013, 2014, 2016, 2017, and 2023, and remained
above normal in the remaining years. In addition, after the first article
in the field about the gland, which was published in 1976, no original
article was published for the next 3 years. Figure 2B shows the distri-
bution of articles on the pineal gland according to years.

Active Authors and Institutions

The top 10 authors who produced the highest number of articles
related to the PG were as follows: Reiter, Russel J. (280); Klein, David
C. (122); Guerrero, Josep M. (94); Pevet, Paul (92); Moller M. (89);
Vollrath, Lutz (85); Pévet P. (83); Haldar C. (79); Korf, Horst (68); and
Simonneaux V. (66) (Figure 3A).

The top 10 institutions that produced the highest number of arti-
cles concerning the pineal gland were as follows: Centre National
De La Cherche Scientifique CNRS (351), University of Texas System
(346), University of Texas Health Science Center at San Antonio
(283), National Institutes of Health (NIH) USA (254), Universite de
Strasbourg (193), Universites de Strasbourg Etablissements Associes
(193), Universidade de Sao Paulo (158), Udice French Research
Universities (157), University of California System (147), and NIH
Eunice Kennedy Shriver National Institute of Child Health Human
Development (NICHD) (135).

Popular WoS Categories and Active Research Areas

The pineal gland is covered by 165 WoS categories. The number of
articles was refined as follows according to the popular 10 catego-
ries of WoS: Neurosciences (2878), Endocrinology Metabolism (1922),
Physiology (1646), Biochemistry Molecular Biology (972), Cell Biology
(604), Clinical Neurology (580), Pharmacology Pharmacy (557), Biology
(556), Zoology (444), and Medicine Research Experimental (381).

Furthermore, the most popular 10 active research areas, out of a
total of 113 fields were as follows: Neurosciences Neurology (3268),
Endocrinology Metabolism (1931), Physiology (1,646), Biochemistry
Molecular Biology (1012), Cell Biology (607), Pharmacology Pharmacy
(591), Life Sciences Biomedicine Other Topics (556), Zoology (450),
Research Experimental Medicine (381), and Science Technology
OtherTopics (334). Anatomy and morphology studies (239), although
popular, were ranked 13th.

Productive Countries

A total of 113 countries had produced publications. The most active
10 countries were the United States (2451), Japan (738), France (683),
Germany (646), Spain (614), PR China (537), Italy (397), India (387),
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Figure 3. Analysis of publications and countries on the pineal
gland. (A) Network visualization map for cluster analysis based
on active authors on the pineal gland. (B) Distribution of the
productive countries that produced more than 100 articles.

Poland (339), and Canada (336) when the studies were refined by
country. Furthermore, the productive countries that produced more
than 100 articles are shown in Figure 3B.

Active Journals
Articles were published in a total of 500 journals. Of them, 10 were
published with more than 10 articles. Those are shown in Figure 4. It
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Table 1. The Most Cited Top 10 Studies and the Citation
Numbers

Citation Average citation
Article number per year
Shughrue et al™® 1893 7011
Brainard et al” 1213 52.74
Barlow & Dietz™ 1016 39.08
Reiter™ 753 2597
Dubbels et al™ 745 25.69
Iliff et al™ 660 60.00
Davis et al® 629 27.35
Walther & Bader" 549 2614
Lyssenko et al® 548 36.53
Barlow-Walden et al® 508 17.52

was seen that most of the articles were published in Journal of Pineal
Research (ISSN: 0742-3098) which provides a forum for original
research involving any aspect of the pineal gland or its hormonal
products, with a focus on melatonin and its role in sleep and circa-
dian rhythms. The journal with the largest number of original papers
followed by Neuroscience Letters and Brain Research.

Citation Analysis

A total of 260181 citations were recorded in the WoS database for
studies on the pineal gland between 1970 and 2023. The 10 most
cited studies, along with the number of citations and the average
citation count per year, are given in Table 1.'%"°

Keyword Analysis

To create a high-quality, systematic search, relevant keywords must
be identified and incorporated into the search strategy. For an effec-
tive search plan, the relationship between keywords in research
articles should be strong.?’ It was determined that the most popu-
lar keywords in the articles were pineal gland, melatonin, circadian
rhythm, rat, retina, photoperiod, circadian, aging, serotonin, oxida-
tive stress, and brain. The most commonly used keyword in the
studies was “melatonin.” Also, the rare topics related to pineal gland
studies were stated as follows: noradrenaline release, preeclampsia,
Lewis rat, pineal parenchymal tumors, human pineal, chaos, brain
neoplasms, senile dementia, and epithelial-to-mesenchymal transi-
tion. The popular keyword map associated with the studies of pineal
glands is shown in Figure 5.

Discussion

In the current study, in which we analyzed the global research out-
put on the pineal gland, the results indicated the researchers’ interest
in the gland and provided quantitative data about its place in the
scientific area. It was seen that 260181 citations were made in the
WoS database for studies on the pineal gland, and articles associated
with the pineal gland were published in a total of 500 journals, 113
fields, and within 165 WoS categories. It seems that the gland has
been investigated in various categories and fields through numerous
studies.

The productivity of publications can be directly associated with the
economic size and opportunities of the prolific countries.® According
to results in WoS, the United States leads international scientific pro-
duction on the pineal gland, although the institution that produces
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Figure 5. Network visualization map for cluster analysis based
on keyword analysis on the pineal gland.

the most papers on the gland is the Center National de La Cherche
Scientifique (CNRS) in France. As a journal in the USA, Journal of Pineal
Research is the journal where the studies in this field are published
the most, but it was seen that the most cited studies are in other
journals. In terms of citation numbers, only one study in the top 10
list was published in Journal of Pineal Research. This particular study
by Dubbels et al is not directly a study on the pineal gland but also
more related to melatonin biochemistry.” As seen in the keyword
cluster map, generally, it seems that melatonin research is currently
the major prime mover in pineal research, overcoming all research on
other aspects of the pineal gland.

Citations are the indicators of academic success for authors and jour-
nals. Identifying the most cited articles is very important in terms of
accessing quality articles on that subject.”’ The study by Shughrue
et al® on the comparative distribution of estrogen receptors (a and
B mRNA) is the most referenced study in WoS about the field of the
pineal gland. Shuughrue et al's™ article was determined to receive
the highest total number of citations per year as well as the highest
average number of citations when citation analysis was performed.
The Journal of Comparative Neurology published the study. In the
WoS database analysis, this paper has received the highest citations;
however, the publication is not among the top 10 journals with the
greatest number of studies on the pineal gland when compared to
data gathered from journals. We can infer that this is because there
are 500 active publications and a broad spectrum of fields related to
the pineal gland.

Multidisciplinary research enables the interdisciplinary exchange of
ideas, the learning of new skills, and higher-quality results.”? There
has been a trend away from mono-disciplinary research toward mul-
tidisciplinary forms of research in recent years.”® Category analysis
shows that Neurosciences, Endocrinology Metabolism, Physiology,
Biochemistry Molecular Biology, Cell Biology, Clinical Neurology,
Pharmacology, Biology, Zoology, and Experimental Medicine
Research are the main categories for the pineal gland studies in WoS.
It was seen that the pineal gland is included in many categories; this
could be a result of the fact that the pineal gland is an interdisciplin-
ary study topic. When the number of articles published since 1990,
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excluding the years 2012, 2013, 2014, 2016, and 2017, is examined,
the regular publication above the publication average shows that
the topic is a focus of curiosity in many fields.

In our research on the pineal gland, it has been observed that many
different fields of knowledge, both basic and clinical, come together.
Therefore, the journals most frequently used by pineal researchers
for publication will be those with multidisciplinary content. In our
study, the 10 journals with the most publications on the pineal gland
are as follows: Journal of Pineal Research, Neuroscience Letters, Brain
Research, Journal of Neurochemistry, Chronobiology International,
General and Comparative Endocrinology, Neuroendocrinology
Letters, Cell and Tissue Research, Journal of Biological Rhythms, and
Endocrinology. All these journals have multidisciplinary content.

The keywords that are used by indexing systems, such as search
engines, databases, and library catalogs, can identify the most suit-
able matches for a search. Also, keywords play an important role in the
detectability of academic articles and how they are found.?* The use of
keyword analysis is beneficial to the study of hotspots in the field of
the pineal gland. Keyword analysis results of pineal gland articles show
that the most used keywords from the past to the present include
pineal gland, melatonin, circadian rhythm, rat, retina, photoperiod, cir-
cadian, aging, serotonin, oxidative stress, and brain. With the keywords
used in articles about the pineal gland to date, it has been seen that
the pineal gland is included in many disciplines and that studies are
showing different approaches in terms of subject and content.

The focus of five recently added original articles on the pineal gland
to WoS was determined as the pineal cysts in children and the pineal
gland hormone melatonin as a potential biomarker for various can-
cers.>? The age-related gross and histomorphological dynamics of
the pineal gland associated with melatonin and its effects on the liver
are discussed by some of the authors.?”?% Also, another study focuses
on the effects of pineal germinoma, upward gaze paralysis, and dia-
betes insipidus.?

The WoS database is considered more reliable than other databases.
Other databases, like PubMed and Scopus, were left out of our analy-
sis because the WoS database has the greatest quantity of publica-
tions and citations. Furthermore, every journal included in the WoS
index has a high impact factor.33'! It provides access to articles on
the subject in the best journals in the field for researchers who want
to learn about the pineal gland. For this reason, databases such as
PubMed and Scopus were not used in our study, but the WoS data-
base was used.

As far as we know, the present research is the first bibliometric study
to provide a comprehensive analysis of scientific publications with an
emphasis on the pineal gland since 1976. This study provides a com-
prehensive summary of 8719 articles related to the pineal gland index-
ing in WoS until November 21, 2023. In addition, the most interesting
and cited journals related to the pineal gland were included. Trending
topics studied in conjunction with the pineal gland were presented.
The comprehensive analysis and findings of this study can be consid-
ered to have a guiding value for researchers interested in this subject.

The main limitation of our study is that we emphasized on published
journal articles only from the WoS database. Therefore, journals from
non-English speaking countries might be underestimated. In addi-
tion, only articles were included, and other types were not included

Endocrinol Res Pract. 2024;28(2):65-70

in the analyses. The citation analysis did not take into consideration
the self-citations, which could create a bias in the number of citations
for countries, journals, and authors.
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