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Abstract

@) ©

The search for new hypoglycemic agents for the prevention and treatment of type 2
diabetes is driven by the severe burden of this disease on the global population. Type
2 diabetes affects over 500 million adults worldwide and is characterized by a steady
increase, despite the impressive arsenal of synthetic hypoglycemic drugs that target
various stages of diabetes pathogenesis. Interest in natural complex compounds
found in medicinal plants is currently growing. This bibliometric analysis aims to
examine the results of studies on the hypoglycemic potential of herbal medicines in
the treatment of patients with type 2 diabetes. Data were extracted from the open-
access PabMed database using an inclusive search strategy. The analysis included
379 relevant studies published in 180 different sources, involving 1,804 authors. The
results show a marked increase in research on the efficacy of herbal remedies,
indicating a growing interest in new sources of non-drug approaches to diabetes.
Bradford's Law identified 13 key journals that played a significant role in
disseminating research in this area, with Medicine emerging as the most prolific. The
United States and China were particularly strong in collaborative research. The
China Academy of Chinese Medical Sciences, Beijing University of Chinese
Medicine, and the Hospital of Chengdu University of Traditional Chinese Medicine
were the most productive institutions, and Tong X. and Zhang Y. were the lead

authors. A chronological keyword analysis highlighted the significance of terms such
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as "Humans, female, middle-aged, male, diabetes mellitus type 2, drug therapy."

Overall, this study sheds light on the global landscape of research on the use of

herbal remedies in patients with type 2 diabetes. The information obtained from this

analysis is important for determining future research priorities and collaborative

efforts in finding effective drugs or improving treatment outcomes for type 2

diabetes and its complications. However, the study acknowledges the limitations of

using a single publication database and recommends that future studies include data

from other sources.

Keywords: type 2 diabetes, herbal remedies, herbs, bibliometrics, co-occurrence,

herbal.

1. Introduction

Diabetes mellitus (DM) is currently recognized as
one of the most significant noncommunicable epidemics
globally, attracting the attention of the United Nations
(UN) and the healthcare systems of various countries.
The disease is characterized by a steadily increasing
prevalence and poses a serious threat to public health due
to the high incidence of early disability and mortality
associated with vascular complications [1].

According to the International Diabetes
Federation (IDF), the number of people aged 20-79 years
with DM has reached 537 million. By 2045, this number is
projected to almost double, reaching 783 million people,
representing a 46% increase [2—4].

The search for herbal remedies for the treatment
of diabetes is of great scientific and practical importance.
Despite advances in modern pharmacotherapy, a
complete cure for diabetes remains elusive, and existing
medications are often associated with side effects and
high costs. This makes the search for natural alternatives
with effective and safe hypoglycemic effects relevant [5-
7].

Plant sources are a rich reservoir of biologically
active compounds—flavonoids, alkaloids, terpenoids,
saponins, and polyphenols—that can regulate blood
glucose levels, increase tissue sensitivity to insulin,
protect pancreatic (3-cells, and reduce oxidative stress.
They can exert a multicomponent effect, combining
antioxidant,

anti-inflammatory, lipid-lowering, and

nephroprotective effects, which is particularly important

in the complex treatment of diabetes and its
complications [8-11].

Thus, the study and implementation of herbal
remedies in the treatment of diabetes mellitus represents
a promising direction that can expand therapeutic
options, improve its safety and accessibility, and facilitate
the development of a personalized approach to the
treatment of this disease.

Bibliometric analysis is an effective method for
the quantitative evaluation of scientific publications,
allowing researchers to track the development of specific
scientific areas. This approach is based on the application
of mathematical and statistical tools to analyze the
growth dynamics, productivity, and overall trends of
publication activity on a specific topic [12,13].

In medical science, bibliometric analysis is
particularly important, as it helps identify key research
trends, leading countries and institutions, and points to
areas requiring further development. This study can
serve as an important basis for future comparative
studies and analytical reviews. Its primary goal is to
identify key trends and achievements in this field, as well
as to identify promising areas for further research and

improvement.
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2. Materials and Methods

To ensure high-quality research data, journals
were searched in the internationally recognized PabMed
database (pubmed.ncbinlm.nih.gov) in September 2025
using the keywords: (Herbal AND type 2 diabetes

mellitus). Bibliometric analysis was conducted using the

3. Results

3.1 General Description of Included Studies

Figure 1 shows the flowchart of the literature
search and study selection. A total of 433 articles were
identified and screened by title and abstract in

accordance with the inclusion criteria for review and

R[14]. The number of

publications was taken into account to identify the most

Bibliometrix package for

productive journals, and Bradford's law was applied to
identify key journals that significantly contribute to

citations in the field.

research articles in English published over the past 20
years (2004-2024). A total of 379 articles were selected. To
visualize the data extraction process, Figure 1 shows a

PRISMA flow chart[15] describing the selection process.
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other languages
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Figure 1 - Flowchart of the publication screening process using PRISMA

3.2 Publication trends by year

Figure 2 shows the publication trends by year.
Before 2010, very few publications were found on the use
of plants for type 2 diabetes. From 2004 to 2010, the
number of publications did not exceed 10. Between 2017
and 2024, the number of published articles on the effects

of herbal remedies on diabetes increased significantly.
During this period, the number of publications varied,
but the overall trend was relatively stable: the number of
publications increased year after year, reaching a peak of

38 publications in 2022.
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Figure 2 - Publication year trends for herbal medicine research in type 2 diabetes

3.3 Key Authors and Author Group

In this bibliometric analysis, we counted the first
authors of all included articles and their corresponding
number of publications on herbal medicines for type 2
diabetes (Figure 3). After counting, authors who
published eight or more articles were defined as key

authors in this topic area. The results of this study

showed that 10 key authors published a total of 109
articles, representing 6% (109/1800) of all included
articles. This percentage falls far short of Price's
requirement for a key author group. Thus, a key author
group in the field of herbal medicine research in type 2

diabetes was not identified.
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Figure 3(a) - Most productive authors: ten most significant authors and their contribution to the study of herbal remedies for

the treatment of type 2 diabetes (2004-2024)
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3.4 Major journals

Using Bradford's law, which describes the
distribution of scientific articles among journals, we
identified ten key journals of greatest interest to
researchers in this field (Figure 4). According to this law,
these journals form the core of publications on the
effectiveness of herbal remedies for type 2 diabetes. The

analysis showed (Figure 5) that the journal “Medicine” is

the most productive, with 14 articles published. Among
the key publications on this topic, the journals
“Molecules” stand out - 13 articles, “Frontiers in
Pharmacology” - and “Journal of Ethnopharmacology” -
12 articles each, which publish a significant number of
studies devoted to natural compounds and their

pharmacological effects.

Core Sources by Bradford's Law
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Sources

Articles

MEDICINE
PLOS ONE

MOLECULES (BASEL, SWITZER
FRONTIERS IN PHARMACOLOGY
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Figure 4 - Bradford's Law Graph - Main Journals
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Figure 5 - Top 10 most cited journals
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Their

the most productive organizations by number

3.5 Key Organizations and Countries,
Collaborations
of publications in the field under study.

The diagram shows the distribution of the
number of articles by the authors' primary affiliations.
The leading institutions are the China Academy of
Chinese Medical Sciences (105

University of Chinese Medicine (65), and the Hospital of

articles), Beijing

Chengdu University of Traditional Chinese Medicine (57).

Organizations in China make the largest contribution to

Figure 7 shows the geographic distribution and
areas of collaboration between countries involved in
publications on the topic under study. The most intensive
collaboration is observed in China, which is highlighted
in the darkest shade of blue, indicating its leading
position in the number of publications and international
collaborations. China actively collaborates with the
United States, Canada, Iran, Australia, and European
countries. The light blue areas represent countries with

less publication activity but engaged in international

publication activity, indicating their leading role in collaborations.
scientific research in this area (Figure 6).
Most Relevant Affiliations
CHINA ACADEMY OF CHINESE MEDICAL SCIENCES @
BENING UNIVERSITY OF CHINESE MEDICINE @
HOSPITAL OF CHENGDU UNIVERSITY OF TRADITIONAL CHINESE MEDICINE a
MASHHAD UNIVERSITY OF MEDICAL SCIENCES @
n
§ MICHAEL'S HOSPITAL ®
3
z
CHANG GUNG UNIVERSITY @
CHENGDU UNIVERSITY OF TRADITIONAL CHINESE MEDICINE @
LORESTAN UNIVERSITY OF MEDICAL SCIENCES @
UNIVERSITY OF TORONTO @ S
(3]
TABRIZ UNIVERSITY OF MEDICAL SCIENCES 4’3‘
0 25 50 75 100
Articles

Figure 6 - The most productive organizations in the study area
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Figure 7 - Country Collaboration Map

In summary, this study analyzed the results of global
research on the efficacy and use of herbal remedies in patients
with type 2 diabetes over the past 20 years. Leading journals,
articles,

influential and collaborative projects between

4. Discussion

In recent years, bibliometric analysis and scientific
mapping have rapidly developed, driven by growing interest
among researchers in systematizing and evaluating scientific
advances in herbal medicine and diabetology [16]. Using a
bibliometric approach allows us to identify key trends in the
study of herbal remedies for diabetes, identify the most
productive authors, countries, and scientific organizations, and
assess the impact of the most cited publications. This analysis
contributes to a deeper understanding of the intellectual
landscape of this field and helps identify promising areas for
further research [17, 18]. Recent studies have shown that high
consumption of "healthy" plant-based foods is associated with
a lower risk of hyperglycemia, while "unhealthy" plant-based
diets (high in processed plant foods) may actually increase the
risk of diabetes [19].

A bibliometric analysis revealed that scientific interest
in studying herbal remedies for type 2 diabetes has increased
significantly over the past two decades. Until 2010, publication
activity in this area remained extremely low, likely due to the

institutions, authors, and countries were identified. The results
provide valuable insights into the research landscape and point
to potential directions for future research.

limited clinical and experimental data on the mechanisms of
action of herbal remedies. Since 2017, there has been a
significant increase in the number of publications, peaking in
2022. This trend reflects a global trend toward searching for
alternative and adjuvant approaches to diabetes treatment based
on the principles of evidence-based herbal medicine and
integrative medicine. The absence of a distinct "core group of
authors" according to the Price criterion indicates the
fragmentation of the research field and the absence of stable
scientific schools specializing exclusively in herbal remedies
for T2DM. This may be a consequence of the multidisciplinary
nature of the topic, combining pharmacology, endocrinology,
botany, and biochemistry. At the same time, the presence of ten
of the most productive authors indicates the formation of an
active scientific community, around which closer
collaborations may develop in the future. An analysis of leading
journals showed that the main core of publications is
concentrated in publications focused on the pharmacology of

natural compounds and traditional medicine: Medicine,
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Molecules, Frontiers in Pharmacology, and the Journal of
Ethnopharmacology. This confirms that research in this area is
predominantly conducted in the context of assessing the
biological activity and mechanism of action of natural
compounds. A recent review conducted in 2023 shows that
dietary therapy research encompasses a wide range of
interventions, and not just individual herbal remedies" [20, 21].
In terms of research geography, China's dominance is clear,
consistent with the high degree of institutional support and
traditionally strong scientific schools in the field of Chinese
medicine. Leading universities and academies in China (China
Academy of Chinese Medical Sciences, Beijing University of
Chinese Medicine, Chengdu University of Traditional Chinese
Medicine) form the core of publication activity. China's
expanding international collaboration with the United States,
Iran, Canada, and European countries indicates the
globalization of herbal medicine research and a growing
interest in interdisciplinary approaches. Overall, the obtained
results demonstrate the rapid development of research aimed at
identifying new plant compounds with hypoglycemic activity
and studying their pharmacological properties. However, the

fragmented nature of research relationships, the limited number

5. Conclusions

Thus, the bibliometric analysis allowed us to
identify key trends, leading research centers, and key
development areas in the field. In the future, it is
advisable to increase attention to the clinical aspects of
the use of herbal remedies, as well as to assessing their
safety, interactions with drugs and cost-effectiveness in

the treatment of type 2 diabetes mellitus.
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2 TypAai KaHT gna0eTiH eMJeyre apHaafaH IIONTIK gdpiaepai KOAAaHY Typaabl
OacblabIMgapAbl O0AMOMeTpUAABIK Taaaay (2004-2025 xK.)

Capraesa A. !, Too>xkanosa A. 2, KXymarmosa A. 3

1 Ne2 >xaartel gopirepaik npakruka kadeapachHbIH MeHrepyrici, Mapar Ocnianos ateinaars! bareic Kazakcran MeaniiuHa yHuBepcureTi,
Axrebe, KazakcraH
2 No2 >xaAribl A9pirepaik rpakruka KadepacsiHbIH OKBITYIIBICE, MapaT Ocnianos athiHaarsl bateic Kasakcran —MeamIiuHa yHUBEpCHUTET],
Axrebe, Kazakcran
3 No2 >xaArisl A9pirepaik rpakruka KadeapacsHbIH OKBITYIIBICE, MapaT Ocrianos aTbiHAarsl bateic Kasakcran MeguninHa yHUBe pcuTeTi,

Axrebe. Kazakcran

Tyiingeme

2 TUITI KaHT AMabeTiHiH aA/AbIH a1y KoHe eMAey YIIIiH >KaHa IMIIOTANKEMUSABIK areHTTep Al i34ey Oy aypyAbIH
91eMAiK XaABIKKa TYCeTiH aybIp >KyKTeMeciMeH OallAaHBICTBHL 2 TUIITI KaHT AmnabeTi Oykia aaemae 500 MmaanoHHaH
acTaM epeceK aJaMFa ocep eTeAi >KoHe KaHT AmabeTi NaTOreHe3iHIH opTypAi Ke3eHAepiH HBICaHaFa aAaTbH
CUHTeTUKaAbIK TUIIOTAMKeMIIABIK IIperiapaTTapAblH acepAi apceHaAblHa KapaMacTaH, TYpaKThl ©CyMeH cUIlaTTalaabl.
Aapiaix ecimgikrepae ke3JeceTiH TaOMFH KellleHAi KOChLAbICTap¥Fa KBI3BIFYIIIBIABIK Kas3ipri yakbITTa apThil Keaeai. bya
OMbAMOMeTPUAABIK Taljay 2 TUITI KaHT AmaOeTiMeH ayblpaThlH HayKacTapabl emaeyde IIONTiK JspisepaiH
TUIIOTAVIKEMISIABIK 9A€YeTiH 3epTTey HoTVKeAepiH sepTreyre OarbiTTaafaH. JepekTep amblk Koaxerimai PabMed
ACPEKKOPBIHAH MHKAIO3MBTI i34ey CTpaTermsChiH KOAJ4aHa OTBIPHIN aabHAbL Tazgayra 180 Typai aepexkesae
>Kapusaanrat 379 TuicTi 3epTTey Kipi, oran 1804 apTop kareicThl. HaTikeaep menTik gapisepain tuiMaiairi OolibiHia
3epTTeyJepain aliTapAbIKTail ©CKeHiH KepceTedi, Oya KaHT AmaleTiH eMAeyaiH A9pidik eMec TaciadepiHiH >KaHa
Ke3JepiHe KBI3bIFYIIBLIBIKTBIH apTYbIH KepceTeai. bpaadopa 3aHbl OCBI cadagaFsl 3epTTeyepAi TapaTyAa MaHbI3Abl POl
aTKapraH 13 Herisri >XypHaaA4bl aHBIKTaAbl, OHBIH iIlliHAe «MeauiHa» eH KeIl TapaaAfaH OOABIIN IIBLIKTBL. AMepuKa
Kypama HlTtarraper men Keitait OipaeckeH sepTreyaepde epekire KymTi 604451 Kpitait MeAUITMHAABIK FRLABIMAAPBI
akagemuscel, IleknH MeannyHa yHUBepcuTeTi )koHe UsHAY A49CTypAi KpITall MeANIIHA YHUBEPCUTETiHIH aypyXaHachl
eH oHiMJai MekeMmeaep 00441, aa Tonr X. men WxkaH Y. >KeTekiri asTopaap 0044bl. XpOHOAOTMAABIK, KiAT co3lepai
Taajayda «Agamaap, oiieajep, opTa >KacTarbl, ep ajamJap, 2 TUIITI KaHT AmaOeTi, A9pidik Tepamms» CUIKTBI
TepMUHAEPAIH MaHBI3ABIABIFBIH aTall oTTi. JKaamsl aaraHga, Oya 3eprrey 2 TUITI KaHT AmabeTiMeH aybIpaThIH
HayKacTapaa IIeITiK gspisepai KoadaHy OoibIHIIA 3epTTeydepaid xahanablk aaHAmadThHA XaphIK Tycipedi. bya
TaaAayAaH aAblHFaH aKIapar OoJalak 3epTrey OachIMABIKTapBLIH >KoHe TUiMAl Adpiaepai Taby Hemece 2 THIITI KaHT
AuabeTi MeH OHBIH acKbIHYyJapbIH eMJey HaTUXXeAepiH >KakcapTy OolblHINa OipaeckeH KyII-XKirepai aHbBIKTay YIITiH
MaHBI3AbL. JereHMeH, 3epTrey OipbIHFail OachLABIM AepeKKOPBIH IalidalaHyAblH IIeKTeyAepiH MOMBIHAAABI KoHe

Oozamak seprreyaepre 0acka Ke3aepAeH aablHFaH gepeKTepAi KOCYAbl YCHIHAADL
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TyriiH cesaep: 2 TuITI KaHT AnabeTi, IONTIK Aopiaep, mentep, 6ubanoMeTpus, Oipre Ke3AeceTiH, IIOMTIK.

bnoanomeTpudecknii aHaaM3 MyO0AMKaINii 10 MICOAb30BAHNIO PacTUTEAbHbBIX
IIperiapaToB AAs1 A€9eHMsI caxapHOro AmadeTa 2 Tmma (2004-2025 rr.)

Capraesa A. !, Too>xkanosa A. 2, Xymarmosa A. 3

1 3aBeayrommmit Ka(beﬂ,pof/l obmuiert BpaueOHOI npakTuky No2, 3arnagno-KazaxcraHcKmuil MeAMIIMHCKII YHIBE PCUTET
nmenn Mapara Ocnianosa, Akrobe, Kasaxcran

2 TIpentogaBaTteas KadeApsl oOImeit BpadeOHo pakTiky No2, 3anasHo-KasaxcraHCKIIT MeAMIIMHCKII YHIBEPCUTET
nmenn Mapara Ocnianosa, Akrobe, Kasaxcran

3 IlpentogaBaTteas Kadpeapsl oOImeit BpadeOHo pakTiky No2, 3amaano-KasaxcraHCKI MeAMIIMHCKII YHIBEPCUTET

nmenu Mapara Ocnianosa, Akrobe Kazaxcran

Pe3iome

ITomck HOBBIX caXapOCHM>KAIOIINX ITperiapaToB AAs MPOPUAAKTUKYI U A€UeHNs caxapHOro guabera 2 Tura
00yCA0BA€H TsKeAbIM OpeMeHeM AaHHOTO 3a00/AeBaHNsl Ha HacedeHue TaaHeTsl. CaxapHblil gmabeT 2 TuIa opasua
6oaee 500 MMAAMOHOB B3POCABIX AIOA€ll B MUpe M XapaKTepu3yeTcsl HeyKAOHHBIM POCTOM,HeCMOTpsl Ha
BHYIIIUTEABHBI apceHal CUHTeTUYeCKUX IMITOTAMKeMMUYeCKUX AeKapCTB, BO3AENCTBYIOIIMX Ha pa3dAMYHbIE 3BeHbs
naToreHesa aAmadbeta. B Hacrosiee Bpemsi pacTeT MHTepec K IPUPOAHBIM KOMILAKCHBIM COeAMHEHNSIM B COCTaBe
AeKapCTBEHHBIX pacTeHuit. DTOT OuOAMOMeTpUYeCKil aHaAM3 HallpaBAeH Ha U3yJyeHNe pe3yAbTaToB MCCAe OBaHMIA
caxapOHIKAIOIIero IMoTeHIala pacTUTeAbHBIX IpellapaTos B AedeHNN IalleHTOB C CaxapHbIM AMaOTOM 2 Tura.
Jannsle ObLAM 3BAe4eHbI U3 0a3bl JAaHHBIX OTKPBITOTO gocTynia PabMed ¢ ncroan3oBanmneM MHKAIO3UBHON CTpaTeInyn
roncka. AHaAu3 BKAI09aa 379 cOOTBETCTBYIOIIMX MCCAeAOBaHMNS, OITyOAMKOBaHHEIX B 180 pa3AMJHBIX MCTOYHUKAX, C
ydactem 1804 aBTOpoB. PesyabTaThl IOKa3bIBAIOT 3aMETHBIN POCT MccAea0BaHUil DPPEKTUBHOCTU PacTUTeABHBIX
IIperiapaToB, YTO yKasblBaeT Ha BO3PacTalOIIMii MHTepeC K HOBBHIM MCTOYHMKAM HeMeAMKaMeHTO3HOIO I10AXOJa B
amnabere. 3axkoH bpsapopaa ompegeama 13 OCHOBHBIX >KypHaA0B, KOTOpBIe ChIIpaAl BakKHYIO pOAb B
pacrIrpocTpaHeHMM UccAeAO0BaHMIA B 9TOI 0DaacTu, mpudem «MeaniHa» OKasaaach CaMbIM ILA0AOBUTEIM KyPHAAOM.
CaMBIMM CMABHBIMU B COBMeCTHBIX MccaegoBanmsix okasaauch CIIA n Kurait. China Academy Of Chinese Medical
Sciences, Beijing University Of Chinese Medicine, Hospital Of Chengdu University Of Traditional Chinese Medicine
Obam HamboAee IIPOAYKTUBHBIMM yupexJenusmy, a Tong X. W Zhang Y. Obam Besymiumu  aBTOpaMIL.
XpOHOAOTMYECKII aHAAN3 KAIOUEBBIX CA0B ITOAYepPKHYA 3Ha4MMOCTh TaKUX TepMIUHOB, Kak « Humans, female, middle
aged, male, diabetes mellitus type 2, drug therapy». B meaom, »To MccaejoBaHNe IpOANMBAET CBET Ha IA100aAbHBIA
AaHAA]T MCCAeA0BaHUI MICITOAB30BAHMA PACTUTEABHBIX IIpeIlapaTos y MaI[eHTOB C CaXapHBIM ArabeToM 2 TuIa.
VMudgopmanus, moaydyeHHass B pe3yabTaTe DTOTO aHAAM3a, MMeeT BaKHOe 3HaueHMe AAs OIpejeleHus OyAyImx
IIPUOPUTETOB MICCAEAOBAHMI ¥ COBMECTHBIX YCUAWI B TIOMCKe D(PQPEeKTUBHBIX AeKapCTB UAN YAYJIIeHNIO Pe3yAbTaTOB
AedeHNsl caXxapHOro AmabeTa 2 Tuma u ero ocaoxHenuit. OJHAKO B MCCAAOBaHUM ITPU3HAIOTCA OTPaHMJIEHIL,
CBsI3aHHBIE C MICITOAB30BaHIeM OAHOI TOABKO Oa3hl AQHHBIX IyOAMKAINIA, ¥ PEKOMEHAYeTCs B OyAyIIye McCAeA0BaHms
BKAIOYaTh JaHHBIE U3 APYTVIX MCTOYHUKOB.

Karouesble ca0Ba: caxapHbliil gnadeT 2 TuIla, pacTuTeAbHbIe Ipenaparsl, Tpasbl, Bibliometric, Co-Occurrence,
Herbal.
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