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ABSTRACT

Fluctuating asymmetry (FA) and season of birth eaaare factors that reflect and affect ontogengtialities and
future development of an organism. The presentysitas conducted to investigate the degree FA aacttect of
season of birth on second and fourth digits lengthd ratio (2D:4D). In this study 1451 subjects (@san= 779
and females n= 672) with mean age 20.64 +6.94 Hd@3 + 6.29. Subjects date of birth, and fingergéhs were
obtained for the determination of season of birtid @alculation FA and 2D:4D ratio. Significant difence was
observed in FA with males expressing higher degfd€A in second digit (P=0.001) and fourth digit{®.001) but
there was no significant difference in the FA of#Dratio. For season of birth no differences exssecond and
fourth digit lengths and 2D:4D ratio of males, batfemale significant difference was noticed inti@D:4D ratio

(P=0.02). But when males and females were consitisignificant differences were obtained in all ffewameters
studied. This study has revealed that FA is mopeess in males than females and that season ¢f datording to
Nigeria’s weather pattern did not show the effeqiexted as seen in four weather seasons (aututhrggeng and

winter).
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INTRODUCTION

FA is widely used as an indicator of biological lifyadue to the fact that it reflects the degreedef/elopmental
stability as a result of ontogenetic disturbanced][ It is important for organism to maintain symtny because
studies have shown that symmetry is associated avidrge number of perturbators like resistancearasites,
immune strength, strength, and mental acuity [2ie Effect of the season of birth has been repdrniethany
investigations: neuropsychiatric conditions [58itth weight [7], and short- and long survival imm[8].

The study of finger lengths and especially theorafisecond to fourth digit (2D:4D) has receivedagrattention [9-
12]. This ratio has been said to lower in the mtiles the females and have been reported to bielisbtedin utero

as a result of the exposure of the fetus to andi®§E3,14]. 2D:4D ratio has been reported to cateepositively
with traits putatively linked to testosterone [1B}1

This study investigated the extent of FA and tHeatfof season of birth on the lengths and ratiosecond and
fourth digits in Nigerians.
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MATERIALS AND METHODS

Study Location and Demographics

The study was conducted in the Ahmadu Bello Unitigrgaria. The study covered a period of 18 morflauary
2006 to July 2007). Data on sex, age, ethnic backgt, date of birth and birth order of subjectseveitained for
classification of digit ratio. The number of suligeeho participated were 1451 (males n = 779 anthafes n = 672)
with mean age of 20.64 + 6.94 for males and 18.632#9 for females with the age range of subjedmfiL6 to 45
years old.

Finger Length Measurements

Digit lengths were measured on the ventral surfi#cine hand from the basal crease of the digihtotip of the
finger (Fig. 1) using a digital sliding caliper (MoMak, USA) measuring to 0.01lmm and reported on a
questionnaire. This measurement has been reporteave high degree of repeatability (Mannatgl., 1998).

Fluctuating Asymmetry

Fluctuating asymmetry of second and fourth digitgkhs and digit ratio was studied in males (n= 7at®) females
(n= 672) subjects using established formula [18]isTpart of the study is to ascertain the degreflustuating
asymmetry in males and females subjects which iectireflection of environmental perturbation dgrin
development.

FA = (L—R)/0.5 x (R + L) [18]

Where FA = Fluctuating asymmetry, R = Right and Lett.

Fig. 1: Measurement of 4D length using a digital deper.

Season Birth

The study of the relationship between season dh l@ind 2D:4D was conducted, according to weathéepa
observed in Nigeria. Season of birth was coded) agel season (March - October) and 2) dry seasovdhiber —
March) as established by the Metrological SocidtWNmeria (1989). Seasons of birth were obtainedasjects
reported their date of birth. The whole study pagtioh was classified on the basis of this and 2DwH3 tested
against the season of birth.
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RESULTS

Table 1 presents second and fourth digits lengtd2®:4D ratio in males and females for both righdl left hands.
Significant differences were observed in second fandh digits lengths between males and female&t 2D:4D
also showed significant difference (P= 0.03) withl@s having lower 2D:4D ration than females.

Table 2 presents the FA for the 2D, 4D finger lesgind 2D:4D digit ratios indicated significantligther FAs in
males for 2D and 4D digit lengths (t = 3.20, P 80 and t = 4.28, P <0.00) respectively. FA in 2ZDdlgit ratio is
higher in females than males but is not statidficaignificant (t = -1.41, P = 0.16). Correlationgalyses were
conducted for FAs of 2D, 4D and 2D:4D in both males females. The results are presented in cdaoelatatrix
(Table 3). All variables significantly correlatad bhoth sexes at P <0.001.

2D, 4D and 2D:4D were also considered on the hafste season of birth of subjects. Considering weather

seasons seen in Nigeria, males do not show anifisat difference in subjects born in dry and wetson (Table
4). For females (Table 5), the same scenario erdewgee only right 2D and 2D:4D showed significaiftedtence (t

= -2.67, P = 0.001 and t = -2.38, P = 0.02). Tdhleresents the P values of the differences betwesas and
females digit lengths and ratios born in wet andsdrasons.

Table 1: Second and fourth digit lengths and 2D:4Datio in males and females.

Males Females
Variables (n=306) (n=257) t P
Mean + SD | Mean + SD

Right 2D (mm) | 72.25+547 66.77 £5.36 1105 <a.40

Right 4D (mm)| 76.10 559 71.50+536 9.91 <0.do1
Left2D (mm) | 73.14+525 68675742 9.70 <0.001
Left4D (mm) | 7650 547 71.58+556 1055 <0.401

Right 2D:4D 0.95+0.05 0.95 + 0.0¢ 0.0p 1.0D
Left 2D:4D 0.96 + 0.05 0.97 + 0.04 -2.16 0.0

Table 2: 2D and 4D digit lengths and 2D:4D ratios@cording to fluctuating asymmetry in male and femags subjects

Males Females
Variables (n =779) (n=672) t P
Mean + SD Mean + SD
2D -0.0110 £ 0.066 | -0.00122 +0.04€ | 3.2C | 0.00]
4D - 0.552 + 0.0650 -0.0415+0.054ff 4.28 <0.001
2D:4D -0.00249 +0.0325 -0.00497 +0.0345 -1.41 60.1

Table 3: Correlation matrix of fluctuating asymmetry in 2D, 4D and 2D:4D in male and female subjects.

Variables Males Females
(n=779) (n=672)
2D 4D 2D:4AD| 2D 4D 2D:4D|
2D - | -024 ] 077 - [ -034 ] 057
4D - -0.43 - -0.67
2D:4D - -
* P <0.001

Table 4: 2D, 4D and 2D:4D digit ratio according teseason of birth in Nigeria in male subjects.

Wet season| Dry season
Variables (n =189) (n=117) P
Mean £ SD | Mean + SD
Right 2D (mm) | 72.37+£6.02 72.12+4.92 0.69
Right 4D (mm)| 76.19+5.86 76.01+5.32 0.f8
Left2D (mm) | 73.52+5.66 72.75+4.84 0.22
Left 4D (mm) 76.81+#5.70| 76.19+524 0.34
Right 2D:4D 0.95 +0.05 095+0.04 0.81
Left 2D:4D 0.96 + 0.05 0.95+0.04 0.65
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Table 5: 2D, 4D and 2D:4D digit ratio according tcseason of birth in Nigeria in and female subjects.

. Wet season| Dry season
Variables (n = 155) (ny: 102) P

Right 2D (mm) | 66.67 +5.16 66.86 £5.5 0.0p1
Right 4D (mm | 71.79+5.1 | 71.20+5.5 | 0.3¢
Left2D (mm | 69.23+6.2 | 68.11+5.2 | 0.1Z
Left4D (mm) | 71.88+5.30 71.27+5.8P 0.39

Right 2D:4D 0.96 + 0.06 0.94 + 0.04 0.0p

Left 2D:4D 0.97 £ 0.06 0.96 + 0.04 0.32

Table 6: Significant differences in 2D, 4D and 2D# digit ratio according to season of birth in Nigera between male and female subjects.

Variables Wet season Dry season
Right 2D (mm) <0.001 <0.001
Right 4D (mm <0.001 <0.001
Left 2D (mm) <0.001 <0.001
Left 4D (mm) <0.001 <0.001
Right 2D:4C 0.0¢ 0.1¢C
Left 2D:4D 0.09 0.14

DISCUSSION

The present study observed the existence of sigmifidifference in fluctuating asymmetry (FA) iretBD and 4D
lengths, but FA fails to show significant differen2D:4D ratio between males and females. Earliponte [15]

showed that males finger length asymmetries wesdtipely correlated with testosterone, this comglietagrees
with the results of the present study where FA wegher in males than females in 2D and 4D. Thaltehowing

lack of significant difference in FA is in agreenith previous findings of [10,19]. Mannirg al. (2006) suggest
that high concentrations of testosterone and ogsstr@resulting in low and high values of 2D:4D mdjvely) are

associated with high asymmetry scores in sexeselé&ted study [21], showed that directional asymynétr

influenced by prenatal testosterone and is stroagbpciated with indirect aggression in women.

Results from the study of 2D, 4D and 2D:4D withsserof birth showed least effect. In males thers avaomplete
lack of effect recorded in season of birth in 2D, @d 2D:4D according to Nigeria’'s dry and wet s&as In this
case effect was observed in the right 2D and 2D#1is agrees with reports that 2D:4D effect teralbe stronger
in the right hand than the left [9,13,22,23]. Thel of effect in males would need further probiogscertain the
reason for this observation.

Acknowledgements

The author is grateful to Mr. James Timbuak, AlMusa, Juliet Oyibo, Godwin Negedu, Abraham Elulgqma
Gershom Usman for their help during the data ctdacand management. Financial support giving leyAhmadu
Bello University Board of Research and the ABU MatWir Project grants are greatly acknowledged.

REFERENCES

[1] AP Moller, Infection Geneticsand Evolution 2006 6:133-140.

[2] D Zaatari, R Trivers, Evolutioand Human behaviouR007, 28:223-227.

[3] Valerie B. DeLeonAmerican Journal of Physical Anthropolog3007,132:520-534.

[4] JJ Cuervoa, M Dhaoui, G Espesbmmmalian Biology2011,76 (2011) 498-505.

[5] JJ McGrath, S Saha, DE Lieberman, S Bl&izophrenid&research2006 81:91-100.

[6] Lorenzo Tonetti., Marco Fabbri, Vincenzo Natalieuroscience Letter2009,452:185-188.

[7]13J McGrath, AG Barnett, DW Eyle&nnals of Human Biology005,32:547-559 (2005).

[8] M Munoz-Tuduri, C Garcia-MoroAmerican Journal of Physical Anthropologd008 135:462-468.

[9] 3T Manning, D Scutt, J Wilson, DI Lewis-Jonklsiman Reproductiorl,998 13:3000-4.

[10] DA Putz, SJC Gaulin, RJ Sporter, DH McBurnByplution and Human Behaviqu2004 25:182-199.
[11]LSE Hone, ME McCulloughEvolution and Human Behavid2012 33:780-789.

[12] T Manning, B Fink, R Triverszvolutionary Psychology014 124:757-768.

[13]JT Manning,Digit ratio: a pointer to fertility, behaviour, antlealth New Brunswick, NJ: Rutgers University
Press2002

10
Scholars Research Library



Barnabas Danborno and Angela M. Danborno Euro J Zool Res, 2015, 4 (1):7-11

[14]K Kangassalo, M Pélkki, MJ Rantalayolutionary Psychology 011, 9:496-508.

[15]Z Benderlioglu, RJ Nelsofjormones Behavig2004 46:558-564

[16]SM Van Anders, E HampsoRormones and BehavipP005 47: 92-98

[17]1DC Muller, GG Giles, J Bassett, HA Morris, JT Mamgi JL Hopper, DR English, G SevermReproductive
Biology and Endocrinology2011, 9:57

[18]AR Palmer, C Strobeck, Fluctuating asymmetry anglysvisited. In: Polak M, editoDevelopmental stability:
Causes and consequencBew York: Oxford University Pres2003 pp 279-319.

[19]1Q Rahman, M Korhonen, A AslaRersonality and Individual Difference®005 39:83—-92 (2005).

[20]JT Manning, F Benhard, N Neave, A SzwAdnals of Human Biology®006,33:480-492.

[21]Coyne, S. M., Manning, J. T., Ringer, L. and Lisail®y L, Personality and Individual Difference2007,
43:865-872.

[22] AA Bailey, PL Hurd,Personality and Individual Difference®005 39:829-836.

[23]JT Manning, L Morris, N CaswelAmerican Journal of Human Biologg007, 19:416-421.

11
Scholars Research Library



