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ABSTRACT. The second to fourth digit ratio reflects prenatal estrogen and testosterone exposure and it is
established in utero (Bunevicius et al., 2016). Digit ratio (2D:4D) denotes the relative length of the second
and fourth digits. Many authors considered this ratio to be a biomarker of the balance between fetal estrogen
and testosterone in a narrow window of early ontogeny (Manning et al., 2014). Males and females generally
have different finger proportions. Thus, in men, the 2" digit is shorter than 4" digit, but in women, 2" has an
equal length or longer than the 4" digit. Our study is particularly about the digit ratio 2D:4D, but 2D:3D and
3D:4D, too in men populations. The research was made in two localities of different counties of Romania:
Baru (of Hunedoara county) and Oradea (of Bihor county). Our aim was to identify possible significant
differences between the two male populations. The results are important because demonstrate the

differences between the two men populations coherently the digit ratio.
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INTRODUCTION:

The 2D:4D ratio is a sexually dimorphic trait (. The
digit ratio is the ratio of the lengths of different digits
or fingers typically measured from the midpoint of
bottom crease (where the finger joins the hand) to the
tip of the finger (Mayhew et al., 2007). Some scientists
said that the ratio of two digits in particular, the 2nd
and 4th, is affected by exposure to androgens while in
the uterus and that this 2D:4D ratio can be considered a
crude measure for prenatal androgen exposure, with
lower 2D:4D ratios pointing to higher prenatal
androgen exposure (Honekopp et al., 2007, Malas et
al., 2006, Zheng et Cohn, 2011). The second-to-fourth
digit length ratio (2D:4D) is an indicator of prenatal
testosterone exposure (Kociuba et al., 2016). Also,
Kociuba et al. (2016) said that a lower 2D:4D indicates
higher PT exposure and vice versa. Males generally
have a lower 2D:4D than females. Sensation- and/or
thrill-seeking behaviours have also been found to be
negatively associated with 2D:4D. They said that
boxing and judo are considered to be high-risk sports.
Manning is an author who has many investigations
about digit ratio and he is a pioneer in this domain.
Since 2000, he suggested the following about the
2D:4D digit ratio: a) is fixed in utero; b) is lower in
men than in women; c) is negatively related to
testosterone and sperm counts; d) is positively related
to oestrogen concentrations.

There are more authors who investigated this sex
ratio, in different content, such are: Brown et al.,,
(2002), Peters et al. (2002), Burley and Foster (2004)
The 2D:4D ratio is calculated by dividing the length of
the index finger of the right hand by the length of the
ring finger of the right hand. A longer index finger will
result in a ratio higher than 1, while a longer ring finger
will result in a ratio of less than 1. The 2D:4D digit
ratio is sexually dimorphic: while the second digit is
typically shorter in both females and males, the

difference between the lengths of the two digits is
greater in males than in females.

Many scientists focused on the possibility of using
the digit ratio as a marker to early identifying
important diseases, personality and behavior traits,
artistic and athletic skills. Thus, Sheng et al., (2016),
investigated whether there is a possible relationship
between 2D:4D ratio and gastric cancer (GCA) in
Chinese men. They obtained that in gastric cancer
2D:4D ratios were significantly lower (right hand:
p<0.01; left hand, mean hand: p<0.001) than controls.
Also, they observed no association between 2D:4D
ratio and tumor staging (neither in tumor size (T) nor in
lymph node involvement (N) or distant metastases (M).
Kyriakidis et al., (2010), investigated the digit ratios
and relations for predisposition to myocardial
infarction in Greek men and women and suggested that
digit ratios that include ring-finger (4™ digit) may be
useful biomarkers to myocardial infarction in Greek
men but not in Greek women. Lu et al.,, (2015)
proposed that sex steroids exposure during human
development may influence diseases susceptibility.
Also, they found that second to fourth digit ratio is
thought to be a putative biomarker for prenatal
hormone level during foetal life and their conclusion
was that 2D:4D may correlate particularly with risk of
coronary heart disease in Chinese men. Other authors,
such as Wu et al., (2013), investigated the 2D:4D digit
ratio in Chinese women and found no significant
differences between the coronary artery disease group
and control group. Bove et al., (2015), purposed a
research to determine whether the 2D:4D ratio (ratio of
the second and fourth digit lengths), a proxy for lower
prenatal androgen to estrogen ratio, differs in men with
and without multiple sclerosis using a case-control
study design. They observed that during the prenatal
period, low androgens could represent a risk factor for
multiple sclerosis. Furuya et al., (2015), tried to clarify
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the relationship between midline cyst formation and
second to fourth finger length ratio. They obtained that
the second to fourth finger length ratio is higher in
subjects with midline cyst of the prostate. Also, they
said that it can be speculated that the prostatic utricle
dilates in cases less exposed to male hormones during
fetal development. Xie et al., (2015), investigated the
hypothesis that prenatal sex steroids constitute an
independent risk factor for adult headaches later in life.
Their results suggested that the 2D:4D ratio is a risk
factor of migraine and tension-type headache and that
the balance of prenatal estrogen and testosterone in
utero may impact adult primary headache disorders.

Feily et al., (2016) based on the receiver operating
characteristic curve analysis, claimed that 2D:4D does
not predict the development of androgenic alopecia.
Androgenic alopecia is truly a multifactorial disease.
Further, they said that their findings suggest that
increased in utero exposure to androgens as a fetus
does not predispose men to develop androgenic
alopecia. Other authors (Bilgic et al., 2016) obtained
data that support the anatomical evidence of in utero
androgen exposure and/or an individual's sensitivity to
androgens in individuals with androgenetic alopecia.
Furthermore, according them, the right hand 2D:4D
ratio might be an indicator of androgenetic alopecia
development.

Ribeiro et al., (2016) concluded that 2D:4D is a
negative correlate of strength in challenge situations.
According them, this finding may in part explain
associations between 2D:4D and sports performance.
The results of Li et al., (2016), suggest that a higher
R2D:4D (right hand 2D:4D) is a risk factor for
phimosis in the early human development. Also,
according their research, age is also a significant
influence factor of foreskin conditions, but additional
research is required to identify pathophysiologic
mechanisms and to determine clinical significance.

Hong et al., (2014) found that digit ratio (2D:4D)
may correlate with the increased risk of breast cancer.
Krishnakumar et al., (2014) obtained in their study
significant negative associations between myopia and
digit ratio favouring a probable causal role of sex
steroids on eye growth and development of myopia.

Some of scientists focused on digit ratio in
individuals with mental disease. Here we mention the
studies of Al-Zaid et al.,, (2015) who found a
significantly lower 2D:4D ratio in Saudi boys with
autism, which indirectly suggests that these boys were
exposed to high levels of prenatal fetal testosterone.
The same subject, autism, is discussed by Masuya et
al., (2015) and they said that their findings suggest that
high prenatal testosterone could be a risk factor both
for Japanese men and women with autism spectrum
diseases (ASDs), elucidating one potential etiology of
ASDs in women. The results of Lenz et al., (2016),
indicated increased risk of suicide following higher
prenatal androgen exposure in males. The results of
them may improve future efforts to predict and prevent
suicides.

There are interesting the studies about Alzheimer
disease. Vladeanu et al,. (2014) investigated an
association between prenatal sex hormone exposure

7
and dementia diagnosis. Their findings suggest that
lower levels of prenatal testosterone and higher levels
of estrogen exposure are a risk factor for Alzheimer
disease in men and that higher levels of prenatal
testosterone and lower levels of prenatal estrogen
exposure are a risk factor for women.

Brown et al., (2002) observed masculinized finger
length patterns in human males and females with
congenital adrenal hyperplasia. Lu et al., (2012)
suggested that digit ratio, especially 2D:4D in the left
hand may be one of the important markers of infertility
in men for early diagnosis. Some studies are related the
digit ratio and sexual orientation. Vujovic et al,. (2014)
found in their researches that male to female
transsexuals showed similar 2D:4D of the right hand
with control women indicating possible influencing
factor in embryogenesis and consequently finger length
changes. They also obtained that female to male
transsexuals showed the lowest 2D:4D of the left hand
when compared to the control males and females. They
resumed that their results go in the favour of the
biological aetiology of transsexualism. Some authors
suggest that personality and behavior traits are linked
much stronger with digit ratio of right hand than of left
hand (Manning et Robinson, 2003; Williams et al.,
2003; Voracek et al., 2005; Honekopp et al., 2006;
Barona et al., 2015; Carré et al, 2015; Li et al., 2015;
Mitsui et al., 2016;).

Manning et al. (2014) discuss the refinement of the
2D:4D paradigm in relation to the links between
2D:4AD and sports performance and aggression.
Sudhakar et al., (2014a) suggested that 2D:4D ratios
can be used as reliable additional criteria when
screening for prospective kabaddi players to be
inducted into the team. Sudhakar et al,. (2014b)
investigated digit ratio in Indian swimmers and
suggested that 2D:4D ratio could be used to identify
young sports personnel who have potential to rich high
levels of performance.

There are more other interesting studies about
artistic and sports performances. Thus, Wang et al.,
(2016), suggest there seems to be a significant positive
correlation between 2D:4D digit ratio and precision of
fine motor skill. In addition, there is a negative
correlation between 2D:4D ratio and speed of fine
motor activity. Other authors studied the correlation
between digit ratio and physical skills (Longman et al.,
2015; Xu and Zeng, 2016).

MATERIALS AND METHODS:

The studied groups were consisted of 200
individuals of Baru and 200 individuals of Oradea. We
measured the length of index (2™ digit), median (3"
digit) and ring (4" digit). The length of the fingers
were measured by a single investigator (for best
accuracy) using a digital  Vernier  caliper.
Measurements were taken from the bottom crease to
the tip of the finger on the palmar surface of hands.
The length of the index finger was divided by the
length of the ring finger to obtain the 2D:4D ratio. The
length of the index finger was divided by the length of
the median finger to obtain 2D:3D ratio. The length of
median finger was divided by the length of the ring
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SV
finger to obtain the 3D:4D ratio. To compare the digit

ratios it was used the Z test. The statistical significance
was set at p<0.05.

RESULTS AND DISCUSSIONS:
Table 1 and table 2 are showing the statistical
results after the measurements of studied fingers were

Comparative study of digit ratio in men of Baru (Hunedoara County) and Oradea (Bihor County), Romania

made. In table 1 are described the statistical data of
male group of Baru. The variability of the trait is low
(all the values are between 5 and 6).

The differences between two hands may be due to
prenatal sex hormones exposure and genetic
differences. The values of right hand means are higher
than left hand.

Table 1.
Statistical processing of the data representing measured finger lengths in male studied group of Baru.
Parameters Right hand Left hand
index median ring index median ring
Average 7.5949 8.2530 7.7750 7.5560 8.2111 7.8010
Standard
deviation 0.4326 0.5329 0.4452 0.4452 0.4442 0.5157
Variability
coefficient 5.6970 6.4576 5.7268 5.5653 5.4098 6.6108
Variance 0.1871 0.3829 0.1982 0.1768 0.1973 0.2659

In the Oradea male studied group (Table 2), the trait
vary very similar with in Baru male group, the values
are also under 10 (that means low variability of the
trait).

Comparing the finger lengths of the right hands in
men of Baru and men of Oradea, we obtained

significantly differences in each studied fingers (for
index, z = 2.4132, for median, z = 2.3551 and for ring
finger, z = 3.2915. These values are between the range
of significance corresponding at p = 0.05 and p = 0.01).

The values of right hand means are lower than left
hand in the male group of Oradea, too.

Table 2.

Statistical processing of the data representing measured finger lengths in male studied group of Oradea.

Parameters Right hand Left hand
index median ring index median ring
Average 7.4460 8.0660 7.5650 7.4410 8.1040 7.6010
Standard
deviation 0.4404 0.4989 0.4577 0.4136 0.4819 0.4602
Variability
coefficient 5.9156 6.1856 6.0514 5.5594 5.9474 6.0549
Variance 0.1939 0.2489 0.2094 0.1710 0.2322 0.2117

In Table 3 are showed the values of digit ratios in the
studied group of male from Baru. Comparing the
averages of digit ratio of the two hands, there were no

2D:3D=0.8510, p>0.05; 3D:4D=1.35, p>0.05). The
variability of digit ratio values is low (between 0 and
10).

significant  differences (2D:4D=1.4074, p>0.05;
Table 3.
Statistical processing of data representing the digit ratios in male studied group of Baru.
Parameters Right hand Left hand
2D:4D 2D:3D 3D:4D 2D:4D 2D:3D 3D:4D
index/ index/ median/ index/ index/ median/
ring median ring ring median ring
Average 0.9771 0.9127 1.0622 0.9695 0.9207 1.0541
Standard
deviation 0.0337 0.0881 0.0324 0.0445 0.0366 0.0431
Variability
coefficient 3.4536 9.6597 3.0532 4.5988 3.9835 4.0925
Variance 0.0011 0.0077 0.0010 0.0019 0.0013 0.0018

In Table 4 are the values of digit ratios founded in
Oradea male studied group. Comparing the averages of
digit ratio of the two hands, we found no significant
differences (2D:4D=0.4758, p>0.05; 2D:3D=0.48,
p>0.05; 3D:4D=1.35, p>0.05). The variability of digit

ratio values is low (between 0 and 10) and in generally
higher than in Baru male studied population (making
an exception the values of 2D:4D and 3D:4D in left
hand).
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Table 4.

Statistical processing of data representing the digit ratios in male studied group of Oradea.

Parameters Right hand Left hand
2D:4D 2D:3D 2D:4D 2D:3D 2D:4D 2D:3D
index/ index/ index/ index/ index/ index/
ring median ring median ring median
Average 0.9831 0.9157 1.0639 0.9786 0.9098 1.0645
Standard
deviation 0.0385 0.0889 0.0418 0.0377 0.0882 0.0307
Variability
coefficient 3.9244 9.7174 3.9375 3.8571 9.7003 2.8884
Variance 0.0014 0.0079 0.0017 0.0014 0.0077 0.0009
B Men of Baru @ Men of Oradea
1.1
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Studied digit ratios and hands

Fig. 1. Comparative graphic representation of digit ratios in the two studied populations.

In Figure 1 is represented a comparison of digit ratio
values obtained in the two male populations. We found
not significant differences after comparison of digit
ratios in the right hands (2D:4D = 1.2, p>0.05). 2D:3D
=0.2419, p>0.05 and 3D:4D = 0.33, p>0.05).

The value of the variability coefficients shows a
homogeneity of the finger length character.

Our study is according with other studies on this
theme. Thus, Trivers et al. (2006) made a longitudinal
study of digit ratio 2D:4D and other finger ratios in
Jamaican children. They found that 2D:4D increases
slightly with age in children the effect less marked for
the right hand. In our study, the age of subjects was
over 18 and under 60. Also, in our study we didn’t
selected the subjects to belong to a certain family.

After Manning et al. (1998) made it clear that this
study of gender difference has come to the attention of
several researchers suggesting that 2D: 4D be an
indicator marker for prenatal androgen and permanent
effects on brain and behavior. It is known that these
differences that occurred prenatally are not altered
during postnatal growth (Malas et al., 2006). Yang et
al,. (2009) studied 2D:4D digit ratios, sex differences
and behavior in Chinese men and women and resumed
that within each sex, however, 2D:4D ratios, measures

of masculine characteristics and salivary testosterone
showed no significant associations with one another.

Manning et al., (2003) investigated 2D:4D digit
ratio in three ethnic groups. They obtained strong
ethnic differences because were associated with large
family size in men. In our research there are no strong
differences between the two studied populations
because they are heterogenous. Fink et al., (2004)
tested whether digit ratio is related to the degree of
hand skill. Their findings in Caucasian population with
high mean 2D:4D suggest that a tendency of improved
left-hand performance due to prenatal testosterone may
be found across ethnic groups.

Also, in China, Xu and Zheng (2015) made a meta-
analysis of 2D:4D digit ratio, and concluded that the
sex differences in Chinese 2D:4D are consistent with
the results from western studies, and that latitude-
related environmental variables do not affect
significant the digit ratio. They conclude that genetic
pool differences are responsible for the 2D:4D values.

We hope that this study can be useful for future
investigations and so, we start to create a database to
be able to compare different individuals from different
geographic area.
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CONCLUSIONS:

After measurements of 200 individuals of each
populations we can conclude that we found significant
differences about finger lengths. In digit ratio we didn’t
observe significant differences. Variability of finger
lengths is small either in Baru male group and Oradea
male group. Comparing the finger lengths of the two
populations, we obtained significant differences
between each studied finger of right hands. Also, we
observed no significant differences between 2D:4D
digit ratio of right hand in the two studied populations
and between them. These results are because of genetic
pool. The differences are more visible comparing the
two populations than comparing the values of the two
hand in each population. Differences occur with
respect to the average length of fingers on the right
hands. The lack of significant differences within the
same batch regarding finger lengths and digit ratio may
be due to the fact that the two populations are
genetically heterogeneous (the Baru locality, although
it consists of a population of almost 3000 inhabitants,
while Oradea has more than 100,000). Significant can
be explained to both genetic dowry and environmental
factors (occupations, food habits, life, etc.). For more
accuracy of the data and results, we recommend to not
mix the methods of measurement in one study. We
recommend to use only one method.

REFERENCES:

Al-Zaid FS, Alhader AA, Al-Ayadhi LY, The second
to fourth digit ratio (2D:4D) in Saudi boys with
autism: A potential screening tool. Early Hum
Dev. Jul;91(7):413-5, 2015.

Barona M., Kothari R., Skuse D., Micali N., Social
communication and emotion difficulties and
second to fourth digit ratio in a large
community-based sample. Mol Autism. 2015
Dec 28;6:68.

Bilgic 0., Altinyazar HC., Eryilmaz D., Tugrul ZA.,
Are 2D:4D finger-length ratios an indicator of
androgenetic alopecia in males? An Bras
Dermatol. 2016 Apr;91(2):156-9.

Bove R., Malik MT., Diaz-Cruz C., Chua A., Saraceno
TJ., . Greeke E., Glanz BI., Healy BC., Chitnis
T.., The 2D:4D ratio, a proxy for prenatal
androgen levels, differs in men with and without
MS. Neurology. 2015 Oct 6;85(14):1209-13.

Brown WM, Hines M, Fane BA, Breedlove SM.,,
Masculinized finger length patterns in human
males and females with congenital adrenal
hyperplasia. Horm Behav. Dec;42(4):380-6,
2002.

Brown WM., Finn CJ., Breedlove SM., Sexual
dimorphism in digit length ratios of laboratory
mice. The Anatomical Record, 267, 231-234,
2002.

Bunevicius A., Tamasauskas S., Deltuva VP.,
Tamasauskas A., Sliauzys A., Bunevicius R.,
Digit ratio (2D:4D) in primary brain tumor
patients: A case-control study. Early Hum Dev.
2016 Dec;103:205-208.

Burley NT., Foster VS., Digit ratio varies with sex, egg
order, and strength of mate preference in zebra

finches. Proceedings of the Royal Society of
London Series B. Biological Sciences 271, 239—
244,

Carré JM., Ortiz TL., Labine B., Moreau BJ., Viding
E., Neumann CS., Goldfarb B.., Digit ratio
(2D:4D) and psychopathic traits moderate the
effect of exogenous testosterone on socio-

cognitive processes in men.
Psychoneuroendocrinology. 2015 Dec;62:319-
26.

Feily A., Hosseinpoor M., Bakhti A., Nekuyi M.,
Sobhanian S., Fathinezhad Z., Sahraei R.,
Ramirez-Fort MK., Digit-Length  Ratios
(2D:4D) as a Phenotypic Indicator of in Utero
Androgen Exposure is Not Prognostic for
Androgenic Alopecia: a Descriptive-Analytic
Study of 1200 Iranian Men. Dermatol Reports.
2016 Jun 15;8(1):6386. eCollection 2016.

Fink B., Manning JT., Neave N., Tan U., Second to
fourth digit ratio and hand skill in Austrian
children. Biol Psychol. Nov;67(3):375-84, 2004.

Furuya S., Hisasue S., Kato H., Shimamura S., Novel
insight for midline cyst formation in prostate:
The involvement of decreased prenatal
testosterone suggested by second-to-fourth digit
ratio study. Int J Urol. 2015 Nov;22(11):1063-7.

Honekopp J., Voracek M., Manning JT., 2nd to 4th
digit ratio (2D:4D) and number of sex partners:
evidence for effects of prenatal testosterone in
men. Psychoneuroendocrinology Jan; 31(1):30-
37. Epub 2005 Jul 6 . 2006.

Hong L., Zhan-Bing M., Zhi-Yun S., Xiao-Xia S., Jun-
Li Z., Zheng-Hao H., Digit ratio (2D:4D) in
Chinese women with breast cancer. Am J Hum
Biol., Jul-Aug;26(4):562-4, 2014.

Kociuba M., Koziet S., Chakraborty R., Ignasiak Z.,
Sport preference and digit ratio (2D:4D) among
female students in Wroclaw, Poland. J Biosoc.
Sci. 2016 Oct 11:1-11. https://
www.ncbi.nlm.nih.gov /pubmed/27724999

Krishnakumar M., Atheeshwar S., Chandrasekar MD.,
Myopia and digit ratio in medical college
students. PLoS One. Feb 21;9(2), 2014.

Kyriakidis I., Papaioannidou P., Pantelidou V., Kalles
V., Gemitzis K., Digit ratios and relation to
myocardial infarction in Greek men and
women. Gend Med., Dec;7(6):628-36, 2010.

Lenz B., Thiem D., Bouna-Pyrrou P., Mihle C.,
Stoessel C., Betz P., Kornhuber J., Low digit
ratio (2D:4D) in male suicide victims. J Neural
Transm (Vienna). 2016 Dec;123(12):1499-
1503. Epub 2016 Aug 26.

Li G, Huo Y., Sun K., Wang X., Li H., Gao L., Ma B.,
2D:4D indicates phimosis risk: A study on digit
ratio and early foreskin development. Early
Hum Dev. 2016 Aug;99:21-5.

Li C., Jia M., Ma Y., Luo H., Li Q., Wang Y., Li Z,
Song L., Zhang R., Li X., Ding W., Guo M.,
Wei T., Lu L., Research on the digit ratio of
fixed partner and the multi-partner men who
have sex with men. Zhonghua Yu Fang Yi Xue
Za Zhi. 2015 Nov;49(11):940-4.

Studia Universitatis “Vasile Goldis”, Seria Stiintele Vietii
Vol. 27 issue 1, 2017, pp 33-38

© 2017 Vasile Goldis University Press (www.studiauniversitatis.ro)

37


http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Zaid%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=25981494
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alhader%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=25981494
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Ayadhi%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=25981494
http://www.ncbi.nlm.nih.gov/pubmed/25981494
http://www.ncbi.nlm.nih.gov/pubmed/25981494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barona%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26715984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kothari%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26715984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Skuse%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26715984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Micali%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26715984
https://www.ncbi.nlm.nih.gov/pubmed/26715984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bilgic%20%C3%96%5BAuthor%5D&cauthor=true&cauthor_uid=27192513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alt%C4%B1nyazar%20HC%5BAuthor%5D&cauthor=true&cauthor_uid=27192513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ery%C4%B1lmaz%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27192513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tu%C4%9Frul%20ZA%5BAuthor%5D&cauthor=true&cauthor_uid=27192513
https://www.ncbi.nlm.nih.gov/pubmed/27192513
https://www.ncbi.nlm.nih.gov/pubmed/27192513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bove%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26341868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malik%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=26341868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diaz-Cruz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26341868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chua%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26341868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saraceno%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=26341868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saraceno%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=26341868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greeke%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26341868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glanz%20BI%5BAuthor%5D&cauthor=true&cauthor_uid=26341868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Healy%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=26341868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chitnis%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26341868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chitnis%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26341868
https://www.ncbi.nlm.nih.gov/pubmed/26341868
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=12488105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hines%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12488105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fane%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=12488105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Breedlove%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=12488105
http://www.ncbi.nlm.nih.gov/pubmed/12488105
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bunevicius%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27750190
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tamasauskas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27750190
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deltuva%20VP%5BAuthor%5D&cauthor=true&cauthor_uid=27750190
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tamasauskas%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27750190
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sliauzys%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27750190
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bunevicius%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27750190
https://www.ncbi.nlm.nih.gov/pubmed/27750190
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carr%C3%A9%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=26356040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ortiz%20TL%5BAuthor%5D&cauthor=true&cauthor_uid=26356040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Labine%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26356040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moreau%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=26356040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Viding%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26356040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Viding%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26356040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neumann%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=26356040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goldfarb%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26356040
https://www.ncbi.nlm.nih.gov/pubmed/26356040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feily%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27942367
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hosseinpoor%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27942367
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bakhti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27942367
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nekuyi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27942367
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sobhanian%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27942367
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fathinezhad%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27942367
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sahraei%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27942367
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramirez-Fort%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=27942367
https://www.ncbi.nlm.nih.gov/pubmed/27942367
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fink%20B%5BAuthor%5D&cauthor=true&cauthor_uid=15294393
http://www.ncbi.nlm.nih.gov/pubmed/?term=Manning%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=15294393
http://www.ncbi.nlm.nih.gov/pubmed/?term=Neave%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15294393
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20U%5BAuthor%5D&cauthor=true&cauthor_uid=15294393
http://www.ncbi.nlm.nih.gov/pubmed/15294393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Furuya%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26290162
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hisasue%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26290162
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kato%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26290162
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimamura%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26290162
https://www.ncbi.nlm.nih.gov/pubmed/26290162
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hong%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24677324
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhan-Bing%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24677324
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhi-Yun%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24677324
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao-Xia%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24677324
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jun-Li%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=24677324
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jun-Li%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=24677324
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng-Hao%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24677324
http://www.ncbi.nlm.nih.gov/pubmed/24677324
http://www.ncbi.nlm.nih.gov/pubmed/24677324
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kociuba%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27724999
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kozie%C5%82%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27724999
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chakraborty%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27724999
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ignasiak%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27724999
../../Downloads/J%20Biosoc.%20Sci.
../../Downloads/J%20Biosoc.%20Sci.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Krishnakumar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24587043
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atheeshwar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24587043
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chandrasekar%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=24587043
http://www.ncbi.nlm.nih.gov/pubmed/24587043
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kyriakidis%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21195362
http://www.ncbi.nlm.nih.gov/pubmed/?term=Papaioannidou%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21195362
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pantelidou%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21195362
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalles%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21195362
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalles%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21195362
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gemitzis%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21195362
http://www.ncbi.nlm.nih.gov/pubmed/21195362
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lenz%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27565149
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thiem%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27565149
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%BChle%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27565149
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoessel%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27565149
https://www.ncbi.nlm.nih.gov/pubmed/?term=Betz%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27565149
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kornhuber%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27565149
https://www.ncbi.nlm.nih.gov/pubmed/27565149
https://www.ncbi.nlm.nih.gov/pubmed/27565149
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27390108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huo%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27390108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27390108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27390108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27390108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gao%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27390108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27390108
https://www.ncbi.nlm.nih.gov/pubmed/27390108
https://www.ncbi.nlm.nih.gov/pubmed/27390108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ding%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/26833001
https://www.ncbi.nlm.nih.gov/pubmed/26833001

Tomulescu |.M., Séldsan M.L.

Lu H, Ma Z, Zhao J, Huo Z,Second to fourth digit ratio
(2D:4D) and coronary heart disease. Early Hum
Dev. Jul;91(7):417-20, 2015.

Lu H., Huo ZH., Liu YJ., Shi zZY., Zhao JL.,
Correlations between digit ratio and infertility in
Chinese men. Early Hum Dev.,
Nov;88(11):865-9, 2012.

Malas MA, Dogan S, Evcil EH, Desdicioglu K.Fetal
development of the hand, digits and digit ratio
(2D:4D). Early Hum Dev., Jul;82(7):469-75,
2006.

Manning J., Kilduff L., Cook C., Crewther B., Fink B.,
Digit Ratio (2D:4D): A Biomarker for Prenatal
Sex Steroids and Adult Sex Steroids in
Challenge  Situations.  Front  Endocrinol
(Lausanne), Jan 30;5:9, 2014.

Manning, J.T., Scott, D., Wilson, J., Lewis-Jones, D.I.,
The ratio of 2nd to 4th digit length: a predictor
of sperm numbers and concentration of
testosterone,  leutenizing  hormone  and
oestrogen. Human Reproduction 1311, 3000-—
3004, 1998.

Manning JT, Robinson SJ., 2nd to 4th digit ratio and a
universal mean for prenatal testosterone in
homosexual men. Med Hypotheses. Aug;
61(2):303-6, 2003.

Masuya Y., Okamoto Y., Inohara K., Matsumura Y.,
Fujioka T., Wada Y., Kosaka H., Sex-different
abnormalities in the right second to fourth digit
ratio in Japanese individuals with autism
spectrum disorders. Mol Autism., Jun 9;6:34,
2015.

Mayhew TM., Gillam L., McDonald R., Ebling FJP.,
Human 2D (index) and 4D (ring) digit lengths:
their variation and relationships during the
menstrual cycle. J Anat.211, 630-638, 2007.

Mitsui T., Araki A., Goudarzi H., Miyashita C., Ito S.,
Sasaki S., Kitta T., Moriya K., Cho K., Morioka
K., Kishi R., Shinohara N., Takeda M.,
Nonomura K.., Effects of adrenal androgens
during the prenatal period on the second to
fourth digit ratio in school-aged children.,
Steroids. 2016 Sep;113:46-51.

Peters M, Mackenzie K, Bryden P., Finger length and
distal finger extent patterns in humans. Am J
Phys Anthropol. 117, 209-217, 2002.

Ribeiro E. Jr., Neave N., Morais RN., Kilduff L.,
Butovskaya M., Fink B., Manning JT., Digit
ratio (2D:4D), testosterone, cortisol, aggression,
personality and hand-grip strength: Evidence for
prenatal effects on strength. Early Hum Dev.

2016 Sep;100:21-5. doi:
10.1016/j.earlhumdev.2016.04.003. Epub 2016
Jul 6.

Sheng Y, Qian W*, Wang L? Huo Z*, Lu H®, Yu H*,
Geng Z', Cheng P*, Decreased digit ratio
(2D:4D) and gastric cancer in Chinese men.
Early Hum Dev. 2016 Dec;103:109-112.

Sudhakar HH, Majumdar P, Umesh V, Panda K.,
Second to fourth digit ratio is a predictor of
sporting ability in elite Indian male kabaddi
players. Asian J Sports Med., Sep;5(3):23073.
2014a.

7

Sudhakar HH., Veena UB., Tejaswi RN., Digit ratio
(2D:4D) and performance in Indian swimmers.
Indian J Physiol Pharmacol., Jan-Mar;57(1):72-
6, 2013b.

Trivers R, Manning J, Jacobson A, A longitudinal
study of digit ratio (2D:4D) and other finger
ratios in Jamaican children. Horm Behav.
Feb;49(2):150-6, 2006.

Vladeanu M, Giuffrida O, Bourne VJ., Prenatal sex
hormone exposure and risk of Alzheimer
disease: a pilot study using the 2D:4D digit
length  ratio. Cogn  Behav  Neurol.,,
Jun;27(2):102-6, 2014.

Voracek M, Manning JT, Ponocny I., Digit ratio
(2D:4D) in homosexual and heterosexual men
from Austria. Arch Sex Behav. Jun; 34(3):335-
40, 2005.

Vuyjovi¢ S., Popovi¢ S., Mrvosevic Marojevi¢ L.,
Ivovi¢ M., Tanci¢-Gaji¢ M., Stojanovic M.,
Marina LV., Bara¢ M., Bara¢ B., Kovadevi¢ M.,
Duisin D., Barisi¢ J., Djordjevi¢ ML., Mici¢ D.,
Finger length ratios in Serbian transsexuals.
ScientificWorld Journal., 2014;2014:763563.

Wang Y., Wang HL., Li YH., Zhu FL., Li SJ., Ni H.,
Using 2D: 4D digit ratios to determine motor
skills in children. Eur Rev Med Pharmacol Sci.,
2016 Mar;20(5):806-9.

Li C,JiaM, MaY. Luo H, Li Q, Wang Y., Li Z.,
Song L., Zhang R., Li X., Ding W., Guo M.,
Wei T., Lu L., Research on the digit ratio of
fixed partner and the multi-partner men who
have sex with men. Zhonghua Yu Fang Yi Xue
Za Zhi. 2015 Nov;49(11):940-4.

Wicks P., Hypothesis: higher prenatal testosterone
predisposes ALS patients to improved athletic
performance  and manual professions.
Amyotroph Lateral Scler. May;13(3):251-3,
2012.

Williams JT., Greenhalgh KD, Manning JT., Second to
fourth finger ratio and possible precursors of
developmental psychopathology in preschool
children. Early Human Development, 57-65,
2003.

Wu XL, Yang DY, Chai WH, Jin ML, Zhou XC, Peng
L, Zhao YS., The ratio of second to fourth digit
length (2D:4D) and coronary artery disease in a
Han Chinese population. Int J Med Sci., Sep
10;10(11):1584-8, 2013.

Xie W., He M., Liu R., Dong Z., Xie J.,, Wang D., Yu
S., The second to fourth digit ratio (2D:4D): a
risk factor of migraine and tension-type
headache. J Headache Pain. 2015 Feb 11;16:11.

Xu'Y, Zheng Y., The digit ratio (2D:4D) in China: A
meta-analysis. Am J Hum Biol.,, May-
Jun;27(3):304-9, 2015.

Yang CF, Gray PB, Zhang J, Pope HG Jr., Second to
fourth digit ratios, sex differences, and behavior
in Chinese men and women. Soc Neurosci.;
4(1):49-59, 2009.

Zheng Z, Cohn MJ., Developmental basis of sexually
dimorphic digit ratios. Proc Natl Acad Sci U S
A., Sep 27;108(39):16289-94, 2011.

38

Studia Universitatis “Vasile Goldis”, Seria Stiintele Vietii
Vol. 27 issue 1, 2017, pp 33-38

© 2017 Vasile Goldis University Press (www.studiauniversitatis.ro)


http://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25984655
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25984655
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25984655
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huo%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25984655
http://www.ncbi.nlm.nih.gov/pubmed/25984655
http://www.ncbi.nlm.nih.gov/pubmed/25984655
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22819361
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huo%20ZH%5BAuthor%5D&cauthor=true&cauthor_uid=22819361
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=22819361
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20ZY%5BAuthor%5D&cauthor=true&cauthor_uid=22819361
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=22819361
http://www.ncbi.nlm.nih.gov/pubmed/22819361
http://www.ncbi.nlm.nih.gov/pubmed/?term=Malas%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=16473482
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dogan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16473482
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evcil%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=16473482
http://www.ncbi.nlm.nih.gov/pubmed/?term=Desdicioglu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16473482
http://www.ncbi.nlm.nih.gov/pubmed/16473482
http://www.ncbi.nlm.nih.gov/pubmed/?term=Manning%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24523714
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kilduff%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24523714
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cook%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24523714
http://www.ncbi.nlm.nih.gov/pubmed/?term=Crewther%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24523714
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fink%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24523714
http://www.ncbi.nlm.nih.gov/pubmed/24523714
http://www.ncbi.nlm.nih.gov/pubmed/24523714
http://www.ncbi.nlm.nih.gov/pubmed/?term=Masuya%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26060570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Okamoto%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26060570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Inohara%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26060570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsumura%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26060570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fujioka%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26060570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wada%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26060570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kosaka%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26060570
http://www.ncbi.nlm.nih.gov/pubmed/26060570
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitsui%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Araki%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goudarzi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miyashita%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ito%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sasaki%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kitta%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moriya%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cho%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morioka%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morioka%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kishi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shinohara%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Takeda%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nonomura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27343975
https://www.ncbi.nlm.nih.gov/pubmed/27343975
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ribeiro%20E%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=27393866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neave%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27393866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morais%20RN%5BAuthor%5D&cauthor=true&cauthor_uid=27393866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kilduff%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27393866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Butovskaya%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27393866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fink%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27393866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manning%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=27393866
https://www.ncbi.nlm.nih.gov/pubmed/27393866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sheng%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27565127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qian%20W%5BAuthor%5D&cauthor=true&cauthor_uid=27565127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27565127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huo%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27565127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27565127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27565127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Geng%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27565127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheng%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27565127
https://www.ncbi.nlm.nih.gov/pubmed/27565127
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sudhakar%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=25520769
http://www.ncbi.nlm.nih.gov/pubmed/?term=Majumdar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25520769
http://www.ncbi.nlm.nih.gov/pubmed/?term=Umesh%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25520769
http://www.ncbi.nlm.nih.gov/pubmed/?term=Panda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25520769
http://www.ncbi.nlm.nih.gov/pubmed/25520769
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sudhakar%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=24020101
http://www.ncbi.nlm.nih.gov/pubmed/?term=Veena%20UB%5BAuthor%5D&cauthor=true&cauthor_uid=24020101
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tejaswi%20RN%5BAuthor%5D&cauthor=true&cauthor_uid=24020101
http://www.ncbi.nlm.nih.gov/pubmed/24020101
http://www.ncbi.nlm.nih.gov/pubmed/?term=Trivers%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16040033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Manning%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16040033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobson%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16040033
http://www.ncbi.nlm.nih.gov/pubmed/16040033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vladeanu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24968011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giuffrida%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24968011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bourne%20VJ%5BAuthor%5D&cauthor=true&cauthor_uid=24968011
http://www.ncbi.nlm.nih.gov/pubmed/24968011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vujovi%C4%87%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Popovi%C4%87%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mrvo%C5%A1evi%C4%87%20Marojevi%C4%87%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ivovi%C4%87%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%C4%8Di%C4%87-Gaji%C4%87%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stojanovi%C4%87%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marina%20LV%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bara%C4%87%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bara%C4%87%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kova%C4%8Devi%C4%87%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dui%C5%A1in%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bari%C5%A1i%C4%87%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Djordjevi%C4%87%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mici%C4%87%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24982993
http://www.ncbi.nlm.nih.gov/pubmed/24982993
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27010133
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=27010133
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=27010133
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu%20FL%5BAuthor%5D&cauthor=true&cauthor_uid=27010133
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=27010133
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ni%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27010133
https://www.ncbi.nlm.nih.gov/pubmed/27010133
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ding%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26833001
https://www.ncbi.nlm.nih.gov/pubmed/26833001
https://www.ncbi.nlm.nih.gov/pubmed/26833001
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wicks%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22185395
http://www.ncbi.nlm.nih.gov/pubmed/22185395
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20XL%5BAuthor%5D&cauthor=true&cauthor_uid=24046536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20DY%5BAuthor%5D&cauthor=true&cauthor_uid=24046536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chai%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=24046536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jin%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=24046536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20XC%5BAuthor%5D&cauthor=true&cauthor_uid=24046536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peng%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24046536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peng%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24046536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=24046536
http://www.ncbi.nlm.nih.gov/pubmed/24046536
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20W%5BAuthor%5D&cauthor=true&cauthor_uid=25904125
https://www.ncbi.nlm.nih.gov/pubmed/?term=He%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25904125
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25904125
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dong%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25904125
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25904125
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25904125
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25904125
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25904125
https://www.ncbi.nlm.nih.gov/pubmed/25904125
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25284473
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25284473
http://www.ncbi.nlm.nih.gov/pubmed/25284473
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=18633837
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gray%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=18633837
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18633837
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pope%20HG%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=18633837
http://www.ncbi.nlm.nih.gov/pubmed/18633837
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21896736
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cohn%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=21896736
http://www.ncbi.nlm.nih.gov/pubmed/21896736
http://www.ncbi.nlm.nih.gov/pubmed/21896736

