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ABSTRACT

Symmetry exists as a morphological/Anthropometrifesture to establish the body axes during embryoni
Poroscopy (the study of pore channels sweat glaisds)nethod for identification of individuals, tinis method, the
properties of pore channels of sweat glands arepayed with each other, from different aspects. Gjesnin
asymmetry are a capacity versus adaptive genetiofs. The pore characteristics are constant, umgiag and
unique and in the case of inadequate informatioltected by studying skin line properties poroscopy also be
used. Analysis of skin lines and pores, sweat glahdnnel are being used in medicine for diagnadgatification
and early recognition of many diseases. Sincegrdifft methods used in poroscopy so far are not hale, in this
innovative method attempts were made to investitteeno and symmetry of pores of sweet glands enfitht
clause of the left and right thumbs. Also, the ftion of pore channels of sweat glands in men énae group of
zero to 60 years were studied and compared. Thidytical study was performed in observational apmio of
random samples of healthy men raised in Mashhader Abbtaining informed consents and completed
questionnaires from 25 babies , 11 children , 1élescents , 25 young and 25 middle-aged men ,rtheqgf the
first paragraph thumbs ( right and left 1 3 ) anefar fingers of two hands (right: Number 2 left:.No) on the
coverslip were recorded using a digital microscofigino-Lite-plus AM313) with 65 x magnification. The
fingerprints and pores of sweat glands is calibdatesing the software MIP4.2 Full Image. The datalgsis was
performed with Statistical Analysis Software Sps32ik results showed that the size and the averagdeu of
channels and pores of sweat glands in the leftrggttt hand thumb and index finger were reduced ¢g,an each
case (P<0.05). The amount of overlap asymmetry dmrtvthe pore channels of sweat glands on the ggttthe
left thumb in babies , children, adolescents , yoand middle-aged were 13/48 , % 1/36 , % 65 , %%4/32 and
for the refer finger were % 83/49 , % 75, % 666&6/41 % 83/45 respectively

Keywords: Symmetry analysis, symmetry, asymmetry, Porosc@weat gland pores, fingerprint identification,
Digital anthropology

INTRODUCTION

The embryonic vertebrate and invertebrate many ssignificant asymmetry for their organs. Nearly dlceral
organs of the chest and abdomen are asymmetriealatomy, physiology and their location. This laflsymmetry

is maintained throughout the development of cherdalthough the details of this asymmetry is veayi®d among
species, however, all natural persons of a hypictilespecies, are similar asymmetry. Asymmetryammis of
medicine is also good value because several syrefroim humans, affected the left and right axes [1].
Dermatoglyphic is scientific, and doing the corrand principled study, on skin lines and the paththe hands
and feet fingertips. Dermatoglyphic studies doneentban 70 years.
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Tested a variety of asymmetries two sides. Resess¢h study the genetic mechanism of asymmetgméeed the
asymmetry in dermatoglyphic patterns, because Wikyot be affected by changes in the environmediér birth

2.

One of the most important aspects of anthropolegyhe study and comparison of different charadtesisn
different human populations. Biological and cultucharacteristics have altered in various popufsiaue to
human adaptation to the environment. In fact, hupapulations have adopted different lifestyles auttural
strategies to overcome the existing problems.

One of the anatomical characteristics of the hubwdy is the presence of sweat gland pores in tigefs, palm of
the hands, and soles of the feet. These poresatbara particular patterns for each individualcéingly, these
characteristics, particularly the quantitative teas, have been the main focus of various anthogpeal studies

[3].

Today, significant progress has been made in utadeti®g the relationship between genetic disorders skin of
the palms and soles and toes of sweat gland pbesels. Analysis makeup palm lines and pores easglands
channels have been established as research ambsliagtools in medicine. Insight, is provided withportant
information about the relationship between skiedimnd many diseases.

The identity of human beings is characterized bg, agex, race, and features of body organs. Undeaice
circumstances, identification of an individual ssential for medical, judicial, criminal, and fosén purposes. In
fact, skin properties of fingertips and fingerpsimian reveal the identity of an individual.

Poroscopy is the study of the sweat gland poreschwts based on a comparison of the pores of the, sk
configuration, size and relative position of thefih [Poroscopy has a way of identifying people, Whit this way
would be to compare the characteristics of sweatdg pores of different dimensions with each offike pores are
on the lines of the skin (dermal ridge) the firatggraph of fingers and palms of the hands and sdlthe feet. This
method was first developed in 1912 by Edmund Lodaeh developed. At that time, he discovered that t
properties of the sweat gland pores like propenieskin lines is effective in identifying peoplm this method,
properties of sweat gland pores, which are unclmgngnd exclusive, are compared from different asp&verall,
poroscopy can be applied in case the charactaristiskin lines are not adequately identifidd4].

Given the importance of application software useddur software in digital anthropology MIP4.2 FuliP4.2
Full software was developed by Nahamin Pardazaa £si. (Iran), a knowledge-based company, as reeplidst
the author. In four main stages (inserting picturaarkings, calibration, automation and save) irsagkesweat
gland pores were analyzed.

Based on the available literature on poroscopywdas gland pores, we might be able to more reliadbntify
individuals and predict the prognosis of certaisedises. Therefore, the present research couldéatid awvailable
information and be used by other researchers faréift fields [5].

The main goal of this research is the study of sgtnyranalysis sweat glands pores in the first pagygfingers left
or right through Poroscopy.

MATERIALS AND METHODS

Materials

A digital microscope (Dino-Lite-Plus AM313) and aptop computer (DV6 6c55, hp) were used in thegntes
study. Also, MIP4.2 Full software (Nahamin Parda2aia, Iran), Microsoft Office 2010, AreaSearchtaaifre, and

SPSS version 21 were applied for analyses. A 24w@dlamella (Superior, Germany) and Nino cleansgrewi

were employed during the experiments. Finally, estjonnaire was completed for all the participants.

Study population

In this study, six groups of Fars men residing iaskhad, Iran were selected among children (froncataycenters
in seven districts of the city), adolescents (frallrmale schools), staff of schools in Districtar®d 5, and university
students and staff of Islamic Azad University of$fihad. The subjects were then classified in tefmage:
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1) Babies within the age range of 0-2 years, setefrtom daycare centers in seven districts of Madhh

2) Children within the age range of 2-12 yearsecteld from the primary schools in seven distri¢tslashhad;

3) Adolescents within the age range of 12-20 yesetected from the middle schools and high schivokeven
districts of Mashhad,;

4) Young adults within the age range of 20-40 yesetected among the staff and students of theltyaafuBasic
Sciences in Islamic Azad University of Mashhad Beddowsi University;

5) Middle-aged men within the age range of 40-6@ryeselected among the educational staff and rstside
Mashhad Ferdowsi University and Islamic Azad Unsityrof Mashhad;

6) The elderly within the age range of > 60 ye&f®iza, 2010).

The sample size in these groups was calculated@t 20, 50, 100, 70, and 20 cases, respectivetsl(t410).
Considering the fact that the study population =ted of Fars men, the candidates were includetienstudy in
case they met the following criteria: 1) Fars ethtypi(Fars father or mother); 2) male gender; &gaichealth status
(confirmed through inquiring the subject or the figin 4) absence of skin problems based on the relasienal or
fingerprint evaluations; and 5) completion of theegtionnaire.

I dentification of sweat gland pores by poroscopy

Technical principles were followed during all stagd the study, since classification and evaluatibeweat gland
pores are not applicable unless the images aredawad reliable. In this study, poroscopy was aaplio identify
sweat gland pores. The trace of the first knucklihe thumbs (right: No. 1, left: No. 3) and ind@xgers (right: No.
2, left: No. 4) was marked on the lamella.

Images were captured, using a digital microscopediRite-Plus AM313) with 65x magnification; thisethod was
developed by the researcher. The index finger waduated in this study, given its importance ingénprint
identification and criminology [6].

Figure 1. A sample of sweat gland pores captured kg digital microscope (Dino-Lite-Plus AM313), In ths picture has been revealed
regular sweat gland pores on the lines

MI1P4.2 Full software

MIP4.2 Full software was developed by Nahamin PzdaAsia Co. (Iran), a knowledge-based company, as
requested by the author. In four main stages, isafjsweat gland pores were analyzed. In thediegie, the image
was selected from the corresponding folder; specifimbers were preferably designated to each fiofean
individual in the image.

The second step was to calibrate the images sahibatelected areart?, pre-defined by the software) was similar
in all images. In the third stage, the staininghmodt(set by the software) was selected for sweatdypores either
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automatically or manually. Finally, in the fourthage, the location where the image should be savasl
determined and the final process was run.

MIP 4z Fun

Identify the sweat gland op enings finger

Qutput:

Figure 2. Sweat pore detection method using a digit microscope (Dino-Lite-Plus AM313)

Analysis of the images of sweat gland pores

By using Microsoft Office 2010, the perfect contrér a better view of sweat gland pores was aadev hen,
images of the sweat gland pores and fingerprintg walibrated, using MIP4.2 Full software (withpesific width

and length) and divided into four sections. The awgland pores in each section were identified weth, blue,
green, and yellow colors (Figures 1 & 2). Finathe number, areaun?), and percentage of sweat gland pores were
determined. The results were converted to spreatistada by AreaSearch software. Then, the data eggied in
Excel software, and finally, SPSS version 21 waslfer statistical analysis.

Figure 3. A view of sweat gland pores in the leftiumb using MIP4.2 Full software and a microscope (Do-Lite-Plus AM313) with 65x
magnification; the pores were classified into fouparts identified by red, blue, green, and yellow dors
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Figure 4: compares the fingerprint image that is loated right thumb and left respectively.

Statistical analysis

In this analytical, observational study, Fars merenselected via simple random sampling in Mastdratiwere
divided into six groups. For statistical analyS®,SS version 21 was used. In order to determinadh®al or non-
normal distribution of the data, Kolmogorov-Smirni@st, Shapiro test, Q-Q plots, histograms, andots were
used. As the data were not normally distributedy-parametric tests, such as Pearson's correlationA&lcoxon
tests, were applied.

RESULTS

Final results of questionnaire analysis

After completing the questionnaires, 190 out of 4WBjects were introduced to the study. The samhmpout was
due to non-Fars ethnicity of some samples, enviemal factors (before or after birth), and genetéfects.
Fingerprints of the left and right hands were afedi from 220 men, some of which were eliminated wuthe
fuzziness of skin lines (caused by skin burn omsimn). Sampling and identification were not pdssilor men,
aged 60 years (or above) due to skin erosion. lyin2b babies, 11 children, 14 adolescents, 25 gaaoults, and
25 middle-aged men (total=100) were studied.

Table 1: Average number of sweat gland pores in ththumb and index finger of right and left hands indifferent age groups (MEAN +
SEM)

Right thumb | Rightindex finger| Leftthumb | Leftindex finger
412/32+5/45 440/32+65/27 | 435/31+67/49| 554/35+77/4

Figure 5 shows that the average agea’j sweat gland pores on the right hand thumb, exicepthildren less the
left thumb.
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Figure 5: Comparison of area im?) of sweat gland pores in the right and left thumtat different ages
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Figure 6 shows that the average agea’] sweat gland pores on the right hand index fingeeept for middle-aged
less the left index finger.
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Figure 6: Comparison of area fim?) of sweat gland pores in the right and left indefinger at different ages
DISCUSSION

Tomkinson and Olds in 2000, he realized, symmetrg developmental and morphological characterigticsvn
for geometric stability body and said it had bestaklished during the embryonic period [2]. In 20b& Shiratori
and Hamada symmetry is determined during the dpuatot and Asymmetry is formed in the following sta@f
development and growth. Vertebrate embryo goes tmtte right in the early stages of gastrulatioh [

Zanki said in the study of 2003 marked asymmetrythie position of the heart, lungs, liver, spleerd an
dermatoglyphic patterns than before and cannotbiyalistorted by the environment. Asymmetry iseutary and
related to the stresses of fetus with chromosorbalbamality, poor diet, infections and maternal kedB].
Asymmetry is a good indicator of developmental hostasis [9]. Some scholars, including Nicholls ©02
focused on the practical aspects of asymmetry esyudicluding neurology, sight reading, hormonelgyincidence
of diseases, genetic disorders and different paipal§10].

Facial asymmetry is common in humans. The etiologtudes congenital disorders, acquired diseased, a
traumatic and developmental deformities [11]. Hunfanial asymmetry has long been a critical factor f
evaluations of attractiveness and expressionsyichasogy and anthropology, although most studiescarried out
qualitatively. Our findings demonstrate that thgnasetry of specific facial regions captures indivéd differences
that are robust to variation in facial expressitbfore importantly, our experimental results showt tfecial
asymmetry provides discriminating power orthogdonatonventional face identification methods. Skies are like
other organs and body parts of a person, on bad#s sdissimilar and unequal [12].

According to a study by Bindra et al., charactarsssuch as the size and shape of sweat gland, mongtar to any
other dermatoglyphic feature, can be used for itiestion [4]. Sweat gland pores are one of the soeable
parameters in fingerprint studies. During skin fation in the uterus, sweat gland pores are devdlapeng the
skin lines. At the gestational age of 14 weeks,avgéands begin to appear, as the existing primdges increase
in width and continue to penetrate into the defhs3.
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Bilateral asymmetry is considered as the differdmet@veen the size of the right and left sides eflibdy. Although
it seems the human body, has bilateral symmetry,ftwua long time, researchers have noticed thatettis
morphological skeletal asymmetry in the human bodihese studies show that there is asymmetry
anthropometric dimensions, bones, teeth, designsn&teglyphic, sweat gland pores, the growth of efedl
components and the different characteristics obtirees of the skull, face and ... (Krishan et2010).

Symmetry Analysis Results

Based on studies symmetry was observed betweamuthber of sweat gland pores left and right thumthefirst
paragraph (see Table 1) and asymmetry betweeruthéer of sweat gland pores first paragraph of idex finger
of the left hand and right in different age gro(jpable 1) (according to Wilcoxon test thumbs p>0addl the index
finger p<0/01). The results are in line with reskakhosravi in 2008 on the number of sweat glanépof thumb
and ring finger in the first paragraph of fars wanteit is antithetic to the study results Khosravitlee sweat gland
pores on the index finger [5]. Likely because thalg on the male population, so probably the mkist and sweat
gland pores have been exposed to erosion.

The results also show asymmetry between the amed (of sweat gland pores left and right thumb in finst

paragraph (see Figure 5) and asymmetry betweearteeim?®) of sweat gland pores first paragraph of the index

finger of the left hand and right in different agoups (Figure 6) (according to Wilcoxon test thgnpr0/01 and
the index finger p<0/01). Because research hagrthis case are not comparable results with others

Poroscopy results

Poroscopy has a way of identifying people, whichthis way would be to compare the characteristicsveeat
glands pores of different dimensions with each iotBaveat gland pores can be found on the skin lislda ridges)
of the first knuckle of the fingers, palm of thenka, and soles of the feet. Many different methualge been used
in fingerprint studies and poroscopy for identifioa. For instance, printing ink [4], carbon pajp®4], and candle
flame [5] are well-known conventional methods instlarea. In a study by Tafazoli and colleagues 0132
poroscopy was applied to evaluate the size of s\gkatd pores with a camera in healthy men. Sinyijatthis
method was applied in a study by Khosravi et alhealthy Fars women in 2008, living in Khorasan &aézlran [3,
5]. Poroscopy can be employed in fingerprint idésdtion [3, 4], gender identity [15], and detectiof diseases
such as dysplasia [16], hypertension [5], skin ierogl7], dental damage [17], reduced rate of simgaf18],
congenital deafness, and hearing disorders [19].

In the present study, in line with the findings ogpd in recent research, we evaluated sweat glaneks in Fars
men, aged 0-60 years in Mashhad with the helpha-Lite-Plus AM313 camera and using software MEPRull.
Comparison between the present research and ttg bjuBindra and colleagues showed a dramatic medh
working time and convenience of sampling. Manuaintimg of sweat gland pores was another shortcomwirigeir
study [4].

Age-related changes

One way to study symmetry analysis, the use of atsttDermatoglyphic, to study symmetry analysistpramd
patterns Dermatoglyphic first paragraph finger tigh left hand. According to the literature, infhee of factors
such as age, hormones [20], vitamins, and eveneskision has been confirmed in dermatoglyphics 22].,
Limited studies have been conducted on the apitatf poroscopy techniques for the evaluationweéat gland
pores in human populations in different stagesesetbpment. In the present study, a decline wasodstrated in
sweat gland pores among different age groups. @ensg the fact that sweat gland pores are onéefskin
components, advanced age probably leads to theigradosion of skin lines and consequently sweatdjlpores.
In fact, the reduced number of sweat gland porghttie justified by age.

CONCLUSION

Based on studies symmetry was observed betweamuthber of sweat gland pores left and right thumthefirst
paragraph (see Table 1) and asymmetry betweeruthéer of sweat gland pores first paragraph of idex finger
of the left hand and right in different age gro(jpable 1) (according to Wilcoxon test thumbs p>0addl the index
finger p<0/01). In general, it seems that poroscopyp be a proper method for genetic studies, fpriyar
identification, and prognostic prediction in centgienetic diseases. However, further research avittiger sample
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size is required to confirm the use of sweat glpockes in fingerprint identification and diseasegmosis Using
software MIP4.2 Full.

Acknowledgements
We would like to thank the Vice-chancellor for Rassh at Islamic Azad University Of Mashhad, Mashtéelfare
Organization, and Khorasan Razavi Department otEtion.

REFERENCES

[1] Levin, M.. Crit. Rev. Oral. Biol. Med 2004 15(4): 197-206.

[2] Tomkinson, G. R., Olds, T. $it. J. Sports. Med200Q 21(8): 545-50.

[3] Tafazoli, M., Mahdavi Shahri, N., Ejtehadi, H., Hiadl, F., et alAnat. Sci. J.201310(2): 99-104.

[4] Bindra, B., Jasuja, B., Single, A. Knil Aggrawal’'s Internet Journal of Forensic Mediei and Toxicology
200Q 1(1): 291-311.

[5] Khosravi, A. Distribution of pores of sweat glanddakin line patterns in women with hypertensioigitblood
pressure) residing in Khorasan province. Mastdresis. Basic Sciences, Ferdowsi University of Mashh
Department of Biology. Chapter One. Pages 38 t2@Qa8

[6] Negabati, M. Scientific Police (Crime scientificdovery). Third edition, the publisher, Tehra@02 page 38.
[7] Shiratori, H., Hamada, H. The left-right axis iretimose: from origin to morphologev., 2006 133(11): 2095-
104.

[8] Zanki, A., Rampa, A., Schinzel, A. Brachmann-De g@aAm. J. Med. Genet. 2003118A(4): 358-61.

[9] Polak, M., Starmar, W. TEvolution, 2001 55: 498-511.

[10]Nicholls, M. E., Searle, D. A., Bradshaw, J.Rsychol.Sci.2004 15(2):138-41.

[11]You-Wei Cheong, MD; Lun-Jou Lo, MEBChang Gung. Med. J2011, 34: 341-51.

[12]Jajvandian, R.,Mahdavi shahry, n. And Ramazaniy#lume 9.Iranian Journal of Basic Medical Scienges
Mashhad2006 Pages 231-236.

[13]Mahdavi-Shahri, n., Shariatzadeh, M. A. lllustra@ittionary formative human embryology. First Editi
aeizhpublications2004 Page 281.

[14]O’leary, E., Slaneyd, J., Bryant, G., FRASE, FQlnical Genetics1985 29: 122-128.

[15]Preethi, D. § Nithin, M. D, Manjunatha, B Balaraj, B. M J. Forensic. Sci2012 57(2): 449-52.
[16]Manpreet, S., Alka D. K., Vijayalakshmi S K. Karyptng, dermatoglyphic, and sweat pore analysisiva f
families affected with ectodermal dysplasi@13 16(3): 380-387.

[17]Muarraf Hussain, S., Irfan Ahmed, Burnal of Rawalpindi Medical CollegdRMC),2012 16(2): 200-201.
[18] Nousbeck, N., Burger, B., Fuchs-Telem, D., Pavilgysk, et al.Am. J. Hum. Gen201Z% 89: 302-307.
[19]Osunwoke, E. A., Amah-Tariah F. S., Sapira, M.@nosigho, AAfr. J. Med. Phy. Biomed. Eng. &. S201Q
2:98-101.

[20]Jamison, C. S., Meier, R. J., Campbel, BA@erican Journal of Physical Anthropolog8005 90(2): 185—
198.

[21]Mohammadi, S.I. The translation of Laura A. Burl¥evelopmental psychology. Volume | and Il. fourth
edition. Arasbaran publication2004 Pages 45-250 and 113-200.

[22]Mehrbakhsh, a. Study of changes in the symmetigntiiropometric characteristics and Dermatoglyphiiria
from birth to 20 years of age in the Persian tribeing in the city of Birjand. Master's thesis. $a Sciences,
Ferdowsi University of Mashhad, Department of BiggloChapter One011, Pages 43-49.

30
http://www.easletters.com/issues.html



