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ABSTRACT

Objective: To understand the research hotspots of Diabetes Mellitus and
deafnessby PubMed. M ethods: With MSExcel, SPSS, Cytoscape software,
we took MeSH (Medical Subject Headings) word frequency analysis,
clustering analysis, co-word network graph of PubMed papers. Results: It
shows that the current Diabetes Mellitus and deafness research hotspots
had focus on “Wolfram Syndrome, DNA; Mitochondrial; Hearing Loss,
Sensorineural; Diabetes Méellitus; Deafness; Point Mutation”, etc, also
the most importance of which was “Point Mutation” of “DNA,
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Mitochondrial”. Conclusion: Itishelpful and timesaving for researcher or
doctor to understand the research hotspots in Diabetes Mellitus and

deafness. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

In recent years, theincidence of DigbetesMédlitus
(DM) isgrowing rapidly worldwide, DM hasbecome
thethird chronic diseaseswith seriousthreat to human
hedlth after tumor, cardiovascular disease. Itisestimated
that 366 million peoplehad DM in 2011; by 2030this
would haverisento 552 million™™. DM isaseriouspublic
hedlth problem.

A large number of studieshave shownthatinre-
cent yearswhen DM peripheral neuropathy damage
poreaded withthe V111 cranid nerve, hearinglosscould
appear and even nerve deafness, it isserioudy affects
to patients’ daily life?.

The current research of DM and deafnessmainly

involvepathogenes's, it hasguiding meaningsto thetreat-
ment of DM. We hopethat through thisstudy theanaly-
sisof the subject headings can be drawn theresearch
hot spot outlineof DM and deafness.

Thereforethisresearch retrieved the DM papers
of PubMed (http:/Amwww.nchbi.nlm.nih.gov/pubmed), got
953 papers, and analyzed MeSH of above papersus-
ing Co-wordAnalysis?.

MATERIALSAND METHODS

First, weretrieved PubMed paperswith publica
tion dates between 1966 and 3 October 2013. Sec-
ond, search terms was (“Hearing Loss”’[Mesh] OR
“Deafness”’[Mesh]) AND “Diabetes Mellitus”’[Mesh].
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Third, using Microsoft Excel werecorded All Magjor  co-word network graph of the high frequency terms
Topic MeSH (Majr terms) of above papers, and sort  using Cytoscape software!.

andfilter theterms, and looked for the high frequency

terms (occurrences), andwealso counted occurrences  THE MAJRTERMSANALY SISOFPAPERS
of two high frequency termstogether inthe same pa- ABOUT DM AND DEAFNESS

per, setting up the origina co-word matrix. Fourth, the

statistical analysis: we made Majr term’s clustering T heMajr termsword frequency analysis
analysisusing SPSS13.0 statistical software, draw the We retrieved 953 papers, all with MeSH terms,

TABLE 1: Thetop 32Majr termsabout DM and deafness

) Occurrences frequency )
Ranking MeSH terms (times) percentage(%)  Cumulative Percent(%)

1 Wolfram Syndrome 275 8.0692 8.0692

2 Deafness 217 6.3674 14.4366

3 Diabetes Mellitus 173 5.0763 19.5129
4 DNA, Mitochondrial 153 4.4894 24.0023

5 Hearing L oss, Sensorineural 140 4.1080 28.1103

6 Diabetes Méllitus, Type 1 133 3.9026 32.0129

7 Diabetes Mellitus, Type 2 127 3.7265 35.7394
8 Point Mutation 84 2.4648 38.2042
9 Membrane Proteins 83 24354 40.6397
10 Diabetes Complications 80 2.3474 42,9871
11 Mutation 73 2.1420 45.1291
12 Optic Atrophy 66 1.9366 47.0657
13 Hearing Loss 59 1.7312 48.7969
14 Anemia, Megaloblastic 40 1.1737 49.9707
15 RNA, Transfer, Leu 36 1.0563 51.0270
16 Thiamine 31 0.9096 51.9366
17 Diabetes Insipidus 31 0.9096 52.8462
18 Mitochondrial Diseases 29 0.8509 53.6972
19 Hearing Loss, Sudden 25 0.7336 54.4308
20 Obesity 23 0.6749 55.1056
21 Diabetic Neuropathies 21 0.6162 55.7218
22 Membrane Transport Proteins 20 0.5869 56.3087
23 Mitochondria 20 0.5869 56.8955
24 Abnormalities, Multiple 18 0.5282 57.4237
25 Mutation, Missense 17 0.4988 57.9225
26 MELAS Syndrome 17 0.4988 58.4214
27 Retinitis Pigmentosa 16 0.4695 58.8908
28 Retinal Degeneration 15 0.4401 59.3310
29 Mental Disorders 15 0.4401 59.7711
30 Diabetic Retinopathy 12 0.3521 60.1232
31 Ear, Inner 12 0.3521 60.4754
32 Cochlea 11 0.3228 60.7981
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weextracted Mgr termsand establishedtheMgr terms
database. We got 32 Mgr terms of DM and deafness
which occurrencesfrequency wasover 11 times. From
TABLE 1, wecaninfered someidess:. therdlevant re-
search hotspots of DM and deafness mainly concen-
trated inthe “Wolfram Syndrome, DNA; Mitochon-
dria; Hearing Loss, Sensorineurd ; DiabetesMéllitus;
Deafness; Point Mutation”, etc, it also suggests that
“Point Mutation” of “DNA, Mitochondrial’” has become
most major research hotspots of DM and deafness
(“Wolfram Syndrome” involves “Point Mutation” of
“DNA, the Mitochondrial”)®.

Clustering analysis of the high frequency Majr
terms

Thisresearch used hierarchical clustering anaysis
whichisoneof themost commonly used Classfy andysis
to analyzethetop 17 Majr termswhich occurrences
frequency was over 30 times), drew a dendrogram,

and theresultswere showninFigure 1.
FromtheFigure 1, wecould seenthehighfrequency
Mgr termscould bedividedintothefollowing sSx groups.
Group 1 contansMar terms(“Anemia, Megaloblastic;
Thiamine”), it suggests that thiamine-responsive megalo-

CASE 0 ) 10 15 20 25
Label Num + + + + + -
Anemia, Megaloblastic 14 1
Thiamine 16 e

Hearing Loss, Sensorineural 5 T ‘
Diabetes Complications 10 —————————— \
Optic Atrophy 12 7T i
Diabetes Insipidus 17
Diabetes Mellitus, Type 1 6
Deafness 2 - ‘
Diabetes Mellitus, Type2 7
Hearing Loss 13
Point Mutation 8
RNA, Transfer, Leu 15
DNA. Mitochondrial 4 =
Diabetes Mellitus 3
Membrane Proteins 9 T
Mutation 11~ —
Wolfram Svndrome 1

Figurel: Hierarchical clustering analysisdendrogram of
Majr terms

TABLE 2: Thetop22Majr termspair

Co-word occurrences

Ranking MeSH terms A MeSH termsB _
frequency(times)
1 Deafness Diabetes Mellitus 79
2 Deafness DNA, Mitochondrial 72
3 DNA, Mitochondrial Point Mutation 67
4 Wolfram Syndrome Membrane Proteins 62
5 Diabetes Méllitus DNA, Mitochondrial 61
6 Deafness Diabetes Méllitus, Type 1 53
7 Deafness Diabetes Mdllitus, Type 2 46
8 DNA, Mitochondrial Diabetes Méllitus, Type 2 40
9 Diabetes Méllitus, Type 1 Optic Atrophy 40
10 Deafness Point Mutation 37
11 Diabetes Mellitus Point Mutation 35
12 Deafness Optic Atrophy 32
13 Diabetes Méllitus Hearing Loss, Sensorineural 30
14 Wolfram Syndrome Mutation 29
15 Membrane Proteins Mutation 29
16 DNA, Mitochondrial Mutation 27
17 Deafness Diabetes Complications 26
18 Hearing Loss, Sensorineural Diabetes Méllitus, Type 2 26
19 Hearing Loss, Sensorineural Diabetes Méllitus, Type 1 24
20 Hearing Loss, Sensorineural Diabetes Complications 23
21 Diabetes Méllitus, Type 2 Point Mutation 23
22 Diabetes Méllitus, Type 2 Hearing Loss 20
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blasticanemia(TRMA) iswith DM, anemia, and desf-
ness, itisasaresult of SLC19A2 mutations, SLC19A2
encodesathiaminetrangport proteins itistheonly single
genotype DM of vitamin dependent’®. Group 2 contains
Majr terms (“Hearing Loss, Sensorineural; Diabetes
Complications”), it suggests that sensorineural hearing loss
isoneof DM complications. Group 3contansMar terms
(“Optic Atrophy; Diabetes Insipidus; Diabetes Mellitus,
Type1l, Deafness’), it suggests that Type 1 DM is easy
with optic atrophy, Diabetesinsi pidus, deaf. Group 4
containsMajr terms (“Diabetes Mellitus, Type 2; Hear-
ingL0ss”), it suggests that Type 2 DM is easy with hear-
ingloss. Group 5 containsMgr terms(“Point Mutation;
RNA, Transfer, Leu; DNA, Mitochondrial; Diabetes
Médlitus”), it suggests that attack of DM relate to point
mutationd”, “RNA, transfer, leucine’®, mitochondrid
DNAZ, Group 6 containsMgr terms(“Membrane Pro-
teins, Mutation; Wolfram Syndrome”), it suggests that
pathogenesisof Wolfram syndromerelaeto membrane
proteinmutation™?.

Theabove clustering results suggest that several
Mar termswithin onegroup havecertaininherent logic
connection between eachother; If thereareno known
correlation betweentheMgr terms, itindicateswefind
anew research hotspot.

Co-word networ k graph of thehigh frequency Majr
termspair

By analyzing thetop 13 Majr termswhich word

Figure2: Co-word network graph of thehigh frequency Majr
termspair

frequency wereover 50 times, wegot thetop 22 Majr
termspair (A and B, see TABLE 2) and co-word net-
work graph of theMajr termspair (seeFigure 2). Es-
pecially thefirst Majr terms pair of “Deafness” and
“Diabetes Mellitus” appeared 79 times in the same pa-
per, aso the second MeSH terms pair appeared 72
times(“Deafness” and “DNA, Mitochondrial”).

In Figure 2 the edge represents the concurrence
rel ationship between Majr terms pair and if the edge
between oneMagjr termto other Majr term, it suggests
that theone Majr termismoreimportant, itisinthe
center of theresearch hotspots. Sowecould infer that
“Point Mutation” of “DNA, Mitochondrial” (Which is
oneof thepathogenesisof DM deafness) istheresearch
hotspotsof DM and deafness now.

CONCLUDING REMARKS

By andyzing MeSH terms (word frequency analy-
sis, clustering analysis, co-word network graph) of
PubMed papers about DM and deafness, we could
infer that the current research hotspots of DM and deaf-
ness had focus on “Wolfram Syndrome, DNA; Mito-
chondrid; Hearing Loss, Sensorineurd; DiabetesMel-
litus, Deafness; Point Mutation”, etc, it also suggests
that the most importance of which was‘Point Muta-
tion” of “DNA, Mitochondrial”I* (\Whichisoneof the
pathogenesisof DM deafness).
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