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Abstract : Identification of human remains, terrorism, and disaster and fire victims is one of 

the fields of forensic evidence, and in the spaces to be determined by the remains of burnt 
bones or teeth . 

The current study included the extraction of DNA from samples of female human teeth (third 

molar) in two ways, after exposing the teeth to different temperatures and different times. As it 
has been appointed to collect thirty teeth, three of them are not exposed to extreme 

temperatures and 27 sample teeth divided into three groups: Group A (100°C) for (60,30, and 

10) minutes. B group exposed to (500°C) for two (60,30, and 10) minutes, and Group C 
(1000°C) for (60,30, and 10) minutes. It was extracted the DNA by is phenol chloroform 

isoamylalcohol. Genomic DNA was obtained under100C° and 500 °C,for both methods but no 

DNA was obtained  under 1000C°. 

Present study show high mean of concentration of DNA at 100°C  24±2.5for 10 minutes with 
purity1.6±0.5 , while high concentration of DNA at 500°Cwas 19.4±2 with purity. PCR 

amplification after extract DNA was used 
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Introduction 

In science and technology natural calamities and crimes continue to persist in human life. Identification 

of human remains is essential for different reasons including, criminal, legal , humanitarian and  social grounds. 

The human body becomes distorted to a great extent in case of burns, accidents and mass disasters like 
earthquake so much, so that identification of the individual becomes a challenge. 

However   dental  remains can be used for identification  as using them is cost effective, reliable and 
fast. Forensic Odontology or forensic dentistry was defined in 1970 by   Keiser-Neilson as: “that branch of 

forensic medicine which, in the interest of justice deals with the proper handling and examination of dental 

evidence and with the proper evaluation and presentation of the dental findings”.
1
 

       In mass disaster or forensic identification , where dead body or its remains are highly decomposed or 

severely burnt ,bone and tooth are of the only accessible source of  DNA. Due to their unique  composition and 

structure ,DNA molecules in bone and teeth are largely protected from environmental challenges and biological 
attack

2
. Bone and tooth samples were subjected to one of five harsh environmental conditions to produce 

skeletal samples of varying levels of preservation. these included surface exposure, burial, immersion in 

saltwater or freshwater, and extreme heat
3
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Now a days, use different method of running DNA fingerprint such as STR, SNP,  VNTRS, in forensic 

odontology
4
.  The main external factors that may limit the recovery of information from body  residue and 

determines the procedures of human identification are the elements present or connected with fire, such as 
,burnt, flames, heat and explosions,  the teeth play an important role in identification and criminology, due to 

the high matchless of dental features in addition to the relatively high degree of physical and chemical 

resistance of the dental structure. Due to their capacity of the enduring environmental changes, the teeth 

represent a good   source of DNA because this biological material may provide the necessary relation for 
identification of an individual in case of failure of traditional methods for dental identification

5
. 

Material and method 

Subject  

Samples ;30 human teeth samples were collected from Dental Center/ Diwaniya Branch in Qadisiyah. 
the type of teeth sample that collect is molar. the study was conducted during period  from 7/8-11/10/2016, 27 

teeth were divided in three groups, samples burn by using  furnace ,group A1 burned at 100°C,group B1 burned 

at 500°Cand group C1 burned at  1000°C for 10,30,60 minutes for each group and 3 fresh control  teeth.  

Procedures 

DNA extraction;DNA was  extract from sampling according to phenol chlorophom t method adopted 

by the protocol which mentioned by 
[6] 

isolation DNAfrom pulp samples of the teeth, amples grand by used 

liquid  nitrogen ,it crushed by pestle, used bio nano drop for measurement the concentration and purity.PCR 
primer; the Exon -7 CYP1A1 was detected by PCR as fallowing:  

Forward:GAACTGCCACTTCAGCTGTCT, reverse:AGCTGCATTTGGAAGTGCTC.PCR was 

performed as fallowing; 94Cfor 5 min(94 for 30 sec,85Cfor 1 min,72C for 50 sec)35 cycles, then  final 
extension 72C for10 sec. The co-amplified product Exon-7 CYP1A1:(213 bp) were analyzed by electrophoresis 

on 1.5%agarose gel. 

Result  

The result of present study clarified showed the DNA was obtained from burn teeth at 100°Cand 500, 

whereas it was not obtained at 1000°C.The mean concentration of amount of DNA at 100°C for 10,3,60 
minutes was24.9±2.5,16.7±7.6,20.1±4.0 respectively, the purity 1.6±0.5,1.2±0.05,1.3±0.2 for 10, 30, 

60minutes(table1)At 500°Cthe mean concentration of amount of DNA for 10,30,60 minuteswas19.4±2.9, 

16.7±7,11.6±10.1respectivly ,the purity was1.6±0.3,1.3±0.11,1.2±0.3respectively table(2). The concentration 
and purity for control sample68.9±4.3, 1.3±0.05respectively.To amplified the DNA from the all samples that 

extraction from burn teeth, exon -7 CYP1A1were employ, the size fragment (213bp). Electrophoresis pcr 

product in figure(1)of groupA all band appear except lane 7,8 were thin band . Group B non-specific band 
appear in lane 5, 6.lane11no band appear .Group C,no band appear at all except lane2(control) 

Table (1) purification and concentration of extracted DNA from burn human teeth sample at100C° for   

(10,30,60) minutes by using phenol :chloroform :iso-amyle alcohol method 

 

Purity Concentration  

1.3±0.05a 68.9±4.3a Control 

1.6±0.5a 24.9±2.5a 10 Time 

at 
100C° 

1.2±0.05ab 16.7±7.6a 30 

1.3±0.2b 20.1±4.0b 60 

  Data are reported as means ± SD 
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Table (2) mean of purification and concentration of extracted DNA from  burn human teeth samples at 

500C° for ( 10,30,60) minutes by using phenol :chloroform :isoamyle alcohol  

Purity Concentration  

1.3±0.05a 68.9±4.3a Control 

1.6±0.32a 19.4±2.9a 10 Time 

at 
500 

C° 

1.3±0.11a 7.6±4.4 a 30 

1.2±0.3a 11.6±10.1b 60 

 Data are reported as means ± SD 

 

 

 

 

 

 

Figure (1) : Electrophoresis of PCR products of Exon -7 CYP1A1 on 1.5% agarose at 70 volt for one and 

half hour, lane 1: 100bp DNA marker, sample  of human burn  teeth extraction  by  phenol chloroform 

isoamyl alcohol, visualization with Ethidium Bromide UV light.Group A –lane  2 control  ,100°C for 10 

minutes  lane3,4,5. 30 minutes lane 6,7,8,60 minutes lane 9,10,11.Group B–lane2 control, 500°C for 10 

minutes lane3,4,5. 30 minutes lane4,5,6.60 minuteslane9,10,11Group C-1000°C–2 control ,  for 10 

minutes lane  3,4,5.30 minutes lane6,7,8,60 minuteslane9,10,11. 

Discussion   

In issues of  forensic  cases and random events (arsons, fires, aviation incident) and mainly in terrorist 
attacks ,high- temperatures causes thermic degradation of biological material

7
.The unique composition and 

structure of both teeth and bone and their location on the body made  provide extra production of DNA. Many 

factor limited the DNA content dental diseases negative impact of human DNA content,advance age lead to 

decrease in DNA. A Previous studies for researchers Maciejewska etal,(2015) and Devaraju etal,(2015)that dna 
can be found in  burn teeth sample under  100°C to 500 °C  by using organic method and also  no presence of 

DNA in 1000°C, Girish et al,(2010)used phenol:chrolofom:isoamyl alcohol  method of extraction DNA from 

burn teeth. Devaraju (2014)DNA genomic could not be found above 300°C,the teeth subject were evaluated for 
mtDNA.  

Shrishaileta,l(2011) success of the extracted DNA from the bones of burnt manner phenol chlorofom  
above  700°C.phenol: chrolofom :isoamyle with n-butanol  a benefit way of extraction DNA from bone skeletal 

remains. The Previous studies did not mention the amount of DNA extracted and purity except 

Devarajuetal,(2015) The high  amount of  DNA in    may  belong the many factors , healthy teeth, age,Damage 

to  teeth . the advancing age of human  leads to a decrease in DNA content that give  the low concentration of 
DNA  add to the high  heat that exposed the teeth in present study

8
.Tsuchimochi etal,(2002)use chelex 100resin  

in order to extract DNAfrom dental pulp under 100°C,200°C,300°C,400°C,500°C for 2 minute,all sample all 

gave a DNA content but no PCRproduct  was obtained from those above 400°C.  

 The success of amplification pcr depend on many factors such as DNA purification   the size of primer. 

PCR techniques include nuclear DNA on the other hand mtDNA rich  and can be identify . Exon -7(hose 
keeping gene) was concentrative gene in human that not effected by experimental factor

9
. In present study  

nonspecific  band appear  (addition band) related to dilation  second allele , the reason  for occurrence such 

product  annealing  temperatures, low concentration of DNA gave of thin band on the product of PCR, 
[10]

.Previous studies have shown that the amount of DNA extracted from the pulp, given  more signals when 
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amplification

11
.teeth transform  partial or total incineration that lead to failure  mtDNA   extraction and 

amplification
12

. 

Previous studied  show the possibility of amplification of DNA isolated from teeth subjected to 200°C, 

400°C, 500°C and 600°C for 60 minutes. They found that amplification of the autosomal loci of 50% of the 

samples exposed to 200°C and 400°C was successful they   applied   organic   method   of   DNA   isolation), 

whereas after exposure to higher temperatures (500°C and 600°C), only mtDNA could be successfully 
amplified

[13]
.PCR is the best trustworthy method in markedly decayed or preadolescent bodies or burn 

bodiesVemuri etal,(2012). Remualdo etal(2004) assessed the PCR amplification of DNA obtained from teeth 

under (200°C,400°C,500°C,600°C)during 60 minutes testing (organic ,ammomium  isopropyl/acetate ,and 
silica) for PCR amplification organic method were amplified

14
.Teeth are prefect source of genomic DNA and 

mtDNA because PCR analysis allow comparing the collected postmortem  sample to know  antemortem 

samples or parental
15

.The exposure of the DNA molecule to height temperatures possibly led it to fragmentation 
in to a smaller particles that why not possible to obtain PCR product from the teeth submitted ho high 

temperature. An important issue of  amplification was the size of primer used ,312bp which large fragment for 

degraded material this pointing to the relevance showing the size of the fragment to be amplified, as well as the 

safety  of the sample, which can contribute to the success of the analysis
16,17

. 

Conclusion 

Forensic density in case (explosions, mass disaster.fire) plays main roles to identify human remains.  

Several organic compounds such as phenol, chloroform, and isoamyl alcohol for extraction of DNA, and 

amplification for human remaining. Teeth exposer for 1000°C doesn’t allow obtain DNA. 

References  

1. Spencer DE. (2014);Forensic odontology: an overview. Journal of the California Dental Association.  
42(6): 397-405. 

2. Hasan ,Mahamud., Hossain ,Tania., Majumder ,Ashish Kumar., Momtaz, Pilu., Sharmin ,Tarana., Abu 

Sufian and Akhteruzzaman Sharif. An Efficient Dna Extraction Method From Bone And Tooth 

Samples By Complete Demineralization Followed By The Use Of Silica-Based Columns.2014  Dhaka 
Univ. J. Biol. Sci. 23(2): 101‐ 107. 

3. Hughes, T. Dentine and cementum as sources of nuclear DNA for use in human 

identification  (Review)Australian Journal of Forensic SciencesVolume 43, Issue 4, 2011, 287-295. 
4. LeenaSakari ,S. , Jimson ,Sudha. , Masthan ,K. M. K and  Jacobina ,Jenita,.  Role of DNA profiling in 

forensic odontology, J Pharm Bioallied Sci. 2015, 7, p: 138–S141.  

5. De Silva, Henrique  Alves ,Ricardo. , Sales-Peres ,Arsenio,. de Oliveira Rogério, Nogueira,. de Oliveira 
,Fernando Toledo and Sales-Peres ,Sílvia Helena de Carvalho .,Use of DNA Technology in Forensic 

Dentistry ,Journal of Applied Oral Science;2007;15(3):156-161. 

6. Presecki,Zeljka .,Brkic1,Hrvoje ., Primorac ,Dragan., Drmic, Irena., Methods of Preparing the Tooth for 

DNA Isolation ; ActaStomatol Croat: 2000, Vol. 34, br. 1,: 21-24. 
7. Pretty ,A., Sweet ,D., A look at forensic dentistry Part 1: The role of teeth in the determination of 

human identity. British Dental Journal, Volume 190, No. 7, 2001, p:356-366. 

8. Higgins, D.a  ,  Kaidonis, J.a,  Austin, J.b,  Townsend, G.a, James, H.a,  and Hughes, T. Dentine and 
cementum as sources of nuclear DNA for use in human identification  (Review)Australian Journal of 

Forensic SciencesVolume 43, Issue 4, 2011, Pages 287-295 

9. Moasser, Elham.,Azarpira ,Negar., Shirazi, Babak., Saadat ,Mostafa and Geramizadeh ,Bita. Genetic 

polymorphisms of glutathione-s-transferase M1 and T1 geneswith risk of diabetic retinopathy in Iranian 
population. Iranian Journal of Basic Medical Sciences,2014, Vol. 17, No. 5,(351-356).  

10. Mollar ,Simon., McPherson, Mike .,pcr. second addition taylor and francis group ,ISBN.2006.p:88 

11. Malaver, Piedad C., Yunis ,JJ., Different dental tissues as source of DNA for human identification in 
forensic cases, Croat Med J. 2003,  p:306-309. 

12. Maciejewska, Agnieszka.,Wlodarczyk. Renata and Pawlowski. Ryszard . The influence of high 

temperature on the possibilityof DNA typing in various human tissues. Folia HistochemicaCytobiol 
Vol. 53, No. 4, 2015 pp. 322–332. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Sakari%20SL%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jimson%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Masthan%20KM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobina%20J%5Bauth%5D
https://www.scopus.com/record/display.uri?eid=2-s2.0-84857295413&origin=inward&txGid=495E0A72C52FA7A0913A8828DA92CD9C.wsnAw8kcdt7IPYLO0V48gA%3a8
https://www.scopus.com/record/display.uri?eid=2-s2.0-84857295413&origin=inward&txGid=495E0A72C52FA7A0913A8828DA92CD9C.wsnAw8kcdt7IPYLO0V48gA%3a8
https://www.scopus.com/record/display.uri?eid=2-s2.0-84857295413&origin=inward&txGid=495E0A72C52FA7A0913A8828DA92CD9C.wsnAw8kcdt7IPYLO0V48gA%3a8
https://www.scopus.com/record/display.uri?eid=2-s2.0-84857295413&origin=inward&txGid=495E0A72C52FA7A0913A8828DA92CD9C.wsnAw8kcdt7IPYLO0V48gA%3a8
https://www.scopus.com/record/display.uri?eid=2-s2.0-84857295413&origin=inward&txGid=495E0A72C52FA7A0913A8828DA92CD9C.wsnAw8kcdt7IPYLO0V48gA%3a8
http://www.ncbi.nlm.nih.gov/pubmed/12808723


TaifMothhar Al-Khalidi et al /International Journal of ChemTech Research, 2017,10(2): 612-616.  616 

 

 
13. Takashi ,Tsuchimochi., M, Iwasa., Y .,Maeno, H ,Koyama ., H ,Inoue. I, Isobe., R, Matoba. , M, Yokoi. 

, M, Nagao., Chelating resin-based extraction of DNA from dental pulp and sex determination from 

incinerated teeth with Y-chromosomal alphoid repeat and short tandem repeats. Am J Forensic Med 
Pathol. 2002 Sep;23(3):268-71 

14. De Silva, Ricardo., Quiezi, Rodrigo., Bertolacini, Claudia, Danielli ,Pereira.,  Carvalho ,Suzana ,Papile, 

Maciel., Da Silva, Gasque, Kellen, Cristina., De Almeida-e-Silva ,Carina Thais., Bicudo ,Lucilene, 

Arilho, Ribeiro., Human identification analysis using PCR from the root portion of dental elements 
under different conditions of temperature and exposure time. RSBO. 2012;9(1):67-73. 

15. Dos Santos ,Carlos Ferreira ., Sakai ,Vivien Thiemy and Machado, Maria Aparecida de Andrade 

Moreira., Schippers, Daniela Nicole., Greene Andrew Seth., Reverse transcription and polymerase 
chain reaction: principles and applications in dentistry J. Appl. Oral Sci. vol.12 no.1 Bauru ,2004,P: 

1678-7765. 

16. Abdul-HadiChabuk H, Al-Saadi HKZ, Al-Hamairy AK. (2016);Effect of the experimental infection 

with Toxoplasma gondii on some biochemical aspects and histological changes for the liver and spleen 
in female rats. International Journal of PharmTech Research.  9(11): 142-150. 

17. Al-Terehi M, Al-Saadi AH, Zaidan HK, Alshirifi AN. (2016);Bioinformatics informations for 

constructed mammalian expression vector using nested PCR technique. International Journal of 
ChemTech Research.  9(6): 488-500. 

 

***** 

 

 

 

. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsuchimochi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12198355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iwasa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12198355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maeno%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=12198355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koyama%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12198355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Inoue%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12198355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Isobe%20I%5BAuthor%5D&cauthor=true&cauthor_uid=12198355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matoba%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12198355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yokoi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12198355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yokoi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12198355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagao%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12198355
https://www.ncbi.nlm.nih.gov/pubmed/12198355
https://www.ncbi.nlm.nih.gov/pubmed/12198355

