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Abstract

Dying in the young adults cause sensimental loss to their family and other losses to society. The study at Forensic
Investigation Center, Faculty of Medicine, Chulalongkorn university showed that most cases were men. The three major
causes and manner of death were undetermined, traffic accident and suicide, respectively. In the undetermined group, further

investigation and laboratory results revealed that the underlying causes were cardiovascular disease.

Keywords dying, young adult

DX s a aa s s s a o
* ﬁ(’]ﬂﬂf’nﬁ@]i'ﬁ]'ﬁﬂ MAIMIUAIBANTNT AUSLUNNYFAITAT ﬁlW’lﬁ\‘Iﬂiil!iJﬁ'l'WlfJ']ﬁﬂ

a aa 4 a o
910150 MAINTANYNEAT  AMLUNNOMAAT WNAINTAINIIINTEY

~ 197 ~



aa oyl o o
1198719URANTANART UN 4 217U 3

NOBNIAN — A9UNAN W.A.2555

Ui
A o A Aa o 9 ad y Ia Yy Aa g A 3’;919}dd
WelimudeFiagonldgnanvowazdlndFavesdidedinidandels uenviniudidesia
I [ 1] A [l =R 1 Y a = [ g’/ @ [l 1
HJL!Lﬁﬁ’iaﬂsll’é]\‘lﬂ3EJUﬂi’)‘l’iiﬂﬁuﬂﬂﬂWHﬂﬂ@NﬂﬂﬁlﬁLﬂﬂﬂ’NNQ’ﬂJuLﬁEJGIﬂﬂﬂﬂiﬂﬂﬂiﬂllazﬁuﬁﬂﬂuuliJ’Jﬂ‘Ll
A Aaa A ' @ a ya
doFaatiorguinegluders1 ardauazgIndde

Q

e2€

9 [ 4 a ana dd
AMudeay o1sval sy vazlunnid  lunsain

a9

] 9 =R = J 9/ a Aa o 1 1 Y A ] Y A s
m%z"lmﬁwuﬂuaxgﬁﬂqmumamﬂmm s tikife] ﬂﬂﬂﬂgiu%’)ﬂlﬂn’)t’lﬁi@mﬁﬂgﬁﬂuﬂumﬂQMﬂﬂﬂUﬂ’ﬂ

9 @

I v o an A Y 1w 1 A A a Aaa Y .2’, ~ 1 o
Wuindnsmiaiodngiors1 ualunsaindidedinegduiovegiiulaommiz lusen luiilsndseian

] (= a J I 1 1A 9 9 =R = Y
fJE]iJVliJﬂJGlﬂiﬂ'lﬂﬂﬂ’J'ﬁ]gLﬁﬂ‘b")GIGl‘L!°]5'J\°I’01EJLGIS‘L!‘LlEJ’OMﬁi?ﬁﬂ??ﬂgﬁﬂﬁi$ﬁuﬂlmg’sjillul,ﬁﬂvlﬂ:.iuuiﬂ

I ) ] Y 3’; = 1 v ~ v [ v = 1 [
ﬂ1ilﬁﬂﬁlfﬂlﬁcluWimlﬂﬂluﬁ@uﬁ‘L!‘Ll‘LliJﬂﬁiLl‘]J\‘I“]J"J\?E]'IQ‘I/]LmﬂGI'Nﬂ‘LlGl‘L!LWIa$ﬂ15ﬁﬂ‘]&l'll,m$l,mﬁ$ﬁ\1ﬂﬂ
' < 2 3 A Y 'l ' B ' gy ¥ ' A
E]EJ'Nuliﬂ@nillilllﬂu‘ﬂﬂ’t’)ll31J'J']Lﬂi1!°'ﬂﬂﬁl!ﬂﬂi$ﬁ’ﬂ\‘]ﬂ1ﬁflJuﬁﬂuﬂuuuuﬂﬂﬁﬂﬂmﬁ@ﬂﬂuﬂaTﬂmﬂﬂWﬁ

1 1 A 9 o Y 1 A 1
Glf’t’)llL!,“lfllle’EN51\1fﬂfJLi3J°]J’$aE]Glﬂﬁ\‘I‘VI11??Q’ﬂlﬂ'l‘Wi'l\‘lﬂ'lEJ‘VI?@Tiﬂihaﬁiﬂﬂﬁhiuﬂﬂﬁigﬂgnfﬂ 35-40 i]ﬂ_l

Y
[ Y

=< =< = ] ' dal @ Aa o == Y 1 =
\‘I‘L!‘Llﬂﬁﬁﬂisl1%@ﬁﬂ‘]&lﬂﬂ°b”3x‘li$ﬂgl’mu‘ﬂaﬂ! T@ﬂmmmmqmuﬂnmmﬁﬂyﬂmmmq 35 “]J

v A Y o

d o o a J J a a
AUYDTIUIINTHFUFATWANAN AUSLNNYFAITAT i]W'lﬁ\'lﬂiﬂ!3J°H13%81@8MWH1%uﬁﬁiwaﬂﬁWﬂiiﬁ

U U Q U

o o Y

{TOTIANATITUHIA (°J~IW]’N]”IEJ HNIANTIU f’J‘U@IWW] ﬁ@] Nn3Iey ”luﬂswﬂ;]mm ﬁiﬂlﬁﬂﬂf’)@]i N219M15

q

AU UMY TuteaNSURaYOUUDINDNTIAUMIAITIIUATLIEA 5 dD1TM1TIIUATLIAN1NAIY
A o 9 d' v W o =\ 9 d‘
HAZUNEDIHATINUATUIE IUNDINNBIIIAUNTAISIVUATLIA 8 5N 14 §D13) Zlﬂﬂﬂl@ﬁ;ljﬁ’l/]ﬁ'lﬂﬁ')lltlu

1T aa9a aa aa

9
= A o Y I = ] 1
U w.e.25554 nundgdeTianimsasndugasannaiug 947 e Wudidedinlugiedlvaneudu

U

228 518
ad =<
IHNIIADYI

o "W a a J d o
ﬁﬂyWmuuﬁﬂeﬁjmqj,amiqu’qmwaﬂﬁwiuizuugmﬂ%yaﬂﬂnwama'i"umf;{uﬂmujﬂmi

Fugasnanang 1 w.a.2554 TagAnpiemniienysznine 20 -351



NaMIANE

A YA AAa

1.9 w.a. 2554 TfideTIne1y 20-357 Swau 228 510 (Fovaz 24.08 YBINIHIATIVANNINUA)

INAI8 187 318 (82 %)

a o a2 AaAa
2. NYAMIAM TR
2.1 INA%18 187 518
linsuma
9AIN#D3199
AIAINY
o ¥
2011518
A
U 9
2.2 INANQYN 41 519
lunsume
91AMAII103
AIAINY

o ¥
gnN13g

A
U 9

INAKIR 41 378 (18 %)

60 518 (32 %)

50 519 (27 %)

20918 (11 %)

25918 (13 %)

32518 (17 %)

10 318 (24 %)

13 318 (32 %)

6518 (15 %)

4519 (10 %)

8 319 (19 %)

~ 199 ~

aa & = o A
219819 UANTANERNT UN 4 211U 3

NOBNIAN — AUAN W.A.2555



aa oyl o o
1198719URANTANART UN 4 217U 3

NOBNIAN — AIMNAN W.A.2555
a J
agluaziarsal

' 9

1MIMIAnEIUTINg MNa UMM S FeTIANNULBEUIN 2 SUAVUTANUNATIBUAZINAKD Taln

wa @ I a C4 P ) = P ) £ S &

BUALNAVINNG Llﬁ%leliJ?HiJﬁﬂi$uﬁ1mﬂ-Wﬂﬂﬂ13ﬂ!ﬂ13Lﬁﬂ‘]§’m PINITLAYBINIINITIVIUUNTIUN U
= A [ 3‘/ Y o LY 9 a o v A =K 4

cmmnwummu@a“lmaa@ muumsﬂ@qﬂumsmmuwmamua%smﬂumimmmuwmuszLﬂu

zﬂl d' o 2 | a
IIOINTIAYDY YN

A AaAa A o [] a o A AAa 9}3’/ ]
ﬂ'liLﬁﬂ%?ﬁiﬂﬂﬂﬂﬂquﬁ1h1iﬂiguZ‘TH’HE]-Wi]@]ﬂ1imﬂ15lﬁﬂ°]5'3@1ﬂuu ‘W‘]Jiul‘Wﬁ“lﬂfJiﬂﬂﬂ'JH‘Wﬁ

A = Y o = o Aa a v o ' <
AN %Qﬁﬂﬂﬂﬁ@ﬁﬂﬂﬂﬁﬁﬂlﬂl']ﬁﬂu’)uil']ﬂvmi'lﬂx‘]'méll@\‘]ﬂﬁlﬂﬂﬂTJgul,ﬁﬁ@anﬂlu%']ﬂ’JleN']u ’f)fJ'Nuliﬂ@niJ

VoA Y o [ Slg).l 13 =3} A Y o
lunquitemudds ligunsoszyaunamsme laiuszagdindunng lvamenaede ldiinisaiie
2 A ) ~ o ' = ' aa A 9 a 9 !
LWNL@]M‘K}ﬂﬂWHIﬂfJ’d$Lﬂﬂﬂllﬁ’ﬂﬂ7‘lﬂﬁ'1mﬂﬂﬁ@nﬂ FINVNTUNLOIAUNTATIINOT AN INAA UL A1
[ g‘/ d' YA ay dy 9 d o aaa A

VlﬂJW“]J’ﬁWLWE]ﬂ'IiGI'IfJ‘Llu LiJ’E]hl@]lIfﬂiﬁi’Ji]%uluﬂﬂWﬁﬂﬁ@ﬁi]ﬁTliiﬁu JIUNUNITATIINNWUANYINGT 90

a A [ a1 = A aa @ A Aa 9
FIINGT LAZNNMITABVEIU-NMTENUTLIAA 9 ‘W‘]J’JHJ‘]JNﬂim'ﬂ’?ﬂll'liﬂ’)ui]ﬂflﬁ'uﬁﬂﬂWilﬁﬂﬂﬂ@lVlﬂ

9
[ Y

Tagdruntiaunannlsavasadeanalavie lsarialanfegian auiulunsaindsluansoseyanneg

msdedia ldnastimsAnyuiuan lumua1s 9 wu mstnenuAalnAveIn1sn1eneaNNHUENITY

{ 1 1 a a @ 1 { 1 g ]
Niinano15ANGU channelopathy WioAWAAUnAvo lvdulwdea noudivzdsliniunmsaieTag

NIUAUNE

[
aAa A

1 a 4 I~ [ Y] g’/ a 1 2 A
Tugruvesngamsaimsidediandlunmsandiaotiuny 1 luwavgannniuneye 93503

~ Y 1w [l [~ Y 1 9 A a a A Y]
ﬂi%m1ﬁ3ﬁ1ﬂﬁ3uﬁlﬂﬂjlﬂuﬂWiUfU'JUﬂ@ ‘i’f]\‘]ﬁ\ﬁJ'lul,ﬂL!ﬂﬂWiGlG]f’fﬂ'g“ﬁﬂuuﬁZﬂ'l‘iﬂuﬁ'ﬁW‘]sJ/EJ'lLW'f)m'l@'JQWﬂ

a 4 o 1 a 1 " Aa
Wt]GIﬂ'liﬂ!ﬂ'liﬁ'lfl%'lﬂﬂ'ligﬂﬂ'l%}'lfﬂ/‘lﬂﬁlulWﬁ‘]ﬂEliJ'lﬂﬂ’J'llWﬁWﬂJuﬂ I@ﬂﬁﬁuiﬂﬂglﬂ@ﬁﬂﬂﬂ'ﬁgﬂl!ﬂ\?

Y o a °o ¥ 9 A
AIYIAYUAN LLﬁ%iﬂQﬁQN"IQﬂTI"IﬁEJﬂ’JEJ@1’g‘ﬁﬂu

Paanssulszma
o ¢ & Aw @ Y a A 7 v Y A s A o
VDB UAUIUNITINY Naue AuNATaY Yyoos tazguilszni vamnnd wmihngsmsguda mny

9
@

) = 1
53ﬂ53ﬂmﬁyja1Uﬂ15ﬁﬂH1ﬂ5Qu



aa & = o A
219819 UANTANERNT UN 4 211U 3

NOBNIAN — AUAN W.A.2555

References

1. tfufindoyamsmifugaswanan guasIuIemsFugATNANAN ABZUINNIFAAS PAINTAIUNINGIRE W.A.2554
2. Sheppard MN. The fittest person in the morgue? Histopathology. 2012; 60(3): 381 -96.

3. Henriques de Gouveia R, van der Wal AC, van der Loos CM, Becker AE. Sudden unexpected death in young adults.
Discrepancies between initiation of acute plaque complications and the onset of acute coronary death. Eur Heart J. 2002;

23(18): 1433 — 40.

4. Winke BG, Holst AG, Theilade J, et al. Nationwide study of sudden cardiac death in persons aged 1-35 years. Eur Heart J.

2011; 32(8): 983 —90.

5.Lippi G, Montagnana M, Meschi T, Comelli I, Cervellin G. Genetics and clinical aspects of Brugada syndrome: an update.

Adv Clin Chem. 2012; 56: 197 —208.

6. Kirschner RH, Eckner FAO, Baron RC. The cardiac pathology of sudden, unexplained nocturnal death in Southeast Asian

refugees. JAMA. 1986; 256(19): 2700-5.

7.Wever EFD, de Medina EOR. Sudden death in patients without structural heart disease. ] Am Coll Cardiol. 2004; 43: 1137

— 44,

8. Gjerde H, Normann PT, Christophersen AS, Merland J. Prevalence of driving with blood drug concentrations above
proposed new legal limits in Norway: estimations based on drug concentrations in oral fluid. Forensic Sci Int 2011;210(1 -

3):221-7.

~ 201~


http://www.ncbi.nlm.nih.gov/pubmed?term=M%C3%B8rland%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21482055

aa oyl o o
1198719URANTANART UN 4 217U 3

NOBNIAN — A9UNAN W.A.2555

= o a tg = a U A A
ﬂﬁﬂﬂ‘tl“lﬂ'ﬂ%»l"l?l!!agﬂil1N%1!W1$1‘Mﬂ15ﬁ53%‘ﬂ1ﬂ1iﬂﬂ!‘]5i’3!i’)‘lfvlﬂ'ﬂuiaﬁﬂﬁﬁﬁ!ﬂﬂ‘lﬂﬂﬂli’)ﬂ‘lzﬂ
71579 Determine HIV1/2 *

Study sensitivity and specificity of Determine HIV1/2® in detection of HIV infection in

postmortem.

@ A @

UN.DIT AUFATaIaR ***

a9

UN.NTNOIA 1A Ineadu s

U |l
UNAAED
a X a2 9w a @ = a Y
msaaeroy o Wulymidvgueslan Taslianugnvesmsasiany hsmerled 08%  Tash 33 duau
o Yo aa o 1 & s = 2 Aa v ~ ° o a aa '
"ll’t'N‘lJi%‘]ﬂﬂi‘ﬂ’JTGﬂ‘lﬂi‘Uﬂﬁ’;u%ﬂ&l’;WlﬂuIiﬂLﬂﬂﬁ LUAaguNTIagsIn 2 m‘uﬂuluﬂ 2007 1T UNAIVIUALIYAITNT

9 S v 9 o ¥

a o ] 1 2 A 1=
ABZUNNOAAAT WaInIBiuIINeIde TaimsinusswdeyanungideTiaigndudmndugasaatl 2549-2552
4
Hanugnuesmsanyenylod 4.3%
@ a aa J 4 o a v Y o a dy [ =
Tagiiu madmianymaas auzunnemans pmadnsaiunImeds tannsasiemmsaae lhimeyle?
TuTafiandudodin IneyAnsa9 Architect HIV Ag/Ab Combo” #315anN130119 Immunoassay  uAtyviInnuIsns
dyd 9 9 A a ] a v A Aa o A <
ATINVDIYANITATIIUAD 103 1% plasma W30 serum 1UNIAIIVNUATIEN FaluTaRarduderIadnimsuanvouia
A 1 v 1 o A 4
aeauasdana i luamnsnyiin1siuen serum 130 plasma 90N 1a
Yo = Y Yo o . ® 2 a X ay v ¥
MaITe94 1dimInaaeigmasI9 Determine HIV12® #9enunsoasaviimsaayonslod 1dn191n plasma
o = o Ao AN YY ax & A
serum 118¢ whole blood M1 1IMsANEIIAIL IazaNus UM Tastudunansns191 141875 Western Blot 40
I @ a § =
17U gold standard TumsATEUTUMSAAITOIOY 107

HANSANYINYI YAATID Determine HIVI2" 19A1n10'1991100% tazanuduwizi 100% udiiiosninns

qy I =\ o 1 = = = I 1
nanestiilwiissmsnaasnhsesdnisimsanyuavgiunuae'li)

o o . ® a & =
MY  YANIIAIIV Determine HIV1/2 mmm%amm‘laﬂuﬁw

¢ o ¥ ¥4 a aa s s ¢ a o
* UnnglsentuEUIN 3 MAINUANFMEAT AUTUNNIATAT YN TUNHIINYIAY

J a a 9 Ay o aa a 4 4 o a [
** 919138 ﬁ']ﬂJ']’J“]ﬂIiﬂQN!LW!mzﬂullﬂllﬂuﬂNﬂﬁuﬂ MAIBIDIYIATAAT AUSUNNIMITAT FWIINTUNNIING1QY

sk JRPMANTINIGG  MATNHANIMAAS AUZUNNEAEAT JWaINITaINMIINedY



aa & = o A
219819 UANTANERNT UN 4 211U 3

NOBNIAN — AUAN W.A.2555

a dy a2 Q) 9 w 5 [ =
msaadownlod Wudymdnyueslan Taslianuynvesmsasiany ey led
= 9 ) Yo aa o 1 & e A YA Aa
0.8% Taelitlszrns 33 Swauvesdszansmilan lasumsitanenidlulsaad uazlididedinonnms

(D

~ X o ) a 0w A aa @ P P
G]@L‘lf@m“lfvl@'] 2 anmﬂuﬂ 2007 FINTUNAIFIUANIFAITAT AUSUNNYIAITAT IWIAINTU

9 aa

a o Y <3 Y 1 = A 1 9 t & 1= =)
WiINeae TaNMsINUTIUTIWTeYaNUNG FeTInNgnaudNFUgATAILATINA. 2549-2552 TiAWgN
a dy dd‘
YBIMIAALYBLOY 193N 4.3%
mslfianuidugasaniiang vesnininiansmans auzunnemani gwiainsal
a v A [ = A o A AaAa a o
UMINe1ae Imsasram imes lodnnse ielsz Texu lumsmiaunamsidedia wgAn1sainis
a Aaa d‘ [ a oA aa d‘ d' 9 é o
@ere uazimeanulasanslunisUfiinauvesynainsnianazyanansineve aafagiiv
a Aan 4 4 4 a @ o a ¥
MATNAANFNAAT AUTUNNINAAT PHAINTUUNIINGIAY 1asINIsATIIMINITAAIToI0 107 Tu
Tadianaudedia lnoyansav Architect HIV Ag/Ab Combo” #4194ann15019 Immunoassay  t1@ay1i1d
an Sa v D] A A ¢ = a o
WUDINITATATIVVOIFANITATIIUADADI LY plasma W3O serum 1UMITATIVNATIEH B TuTaHanas
a Aaa o A < A J v 1 o v = Y
@ Imininmsuanveulameauasdinald a1w15ainsAALEn serum W30 plasma 00NN 1A LA
[ o A 9}3’/ Y o w [l a o 2’/ I o Y a
M3 Iaw1509N50en plasma W30 serum 1a1W 1ANHAIRENWIATIVIATIZHUNAT VT umgIh 1dina

= A A Aq
mmmemwuﬂmsmmmh‘lumimm

Y v KR Y o ) . ® 2 g . Aq ¥ o
1/”\1@'35]&]5]\11@ MNIINAADNUIYANTIY Determine HIV1/2 GINIJJ‘L! Rapid Test ﬂclélfﬂaﬂﬂ'ﬁ

=) a

a & Aa a X @ Y ~ 49'
NN Immunoassay %uﬂﬁu\‘]‘ﬂilﬂ’ﬂiluﬂilﬂl%iuﬂ”li@lﬁ’li]ﬂﬂﬂi@\‘]@ﬂ’m‘ﬂllf‘ni@]ﬂﬁﬂ’) HIV GlUﬂigWIﬁll“VIEJ

~ 1 a, o ] 1o & o =
Taelidoafn31A19n(51A1120 1IN AEYAATIT) I5M5AT29 Iade liduiludeserdedidervigmnia

u g
v

#091/517An3 TAeyAnT29 Determine HIV1/2" amnsoasraneudueaas 15aes 1o 14519910 plasma
o =2 o a v A Aa 2 o 12

serum 118% whole blood ¥171MsAnE 1M1 A Tazanusumz lulakandudedia e lulidlane

o Ao Ay Yy  ax X A d Ao

mmsnaaedlastudunansnsI9 1an1875 Western Blot 3400111 gold standard 11 n15@5398UGUNS

a & -
Aalroy 197

aa =
IBNIIANE

<1 v

= X, . . A Ao
ﬂTSﬂﬂHTﬂiQu‘ﬂ]iugﬂl!ﬂ‘U Diagnostic Test IﬂEﬂ“lﬂa@ﬂ%uTﬂJTﬁ]TﬂﬁﬂTﬂT%Tﬂqﬂﬂ 30 319

=

Y o ) A 9 =2 & Yo as aa Y] aa I
Gmhlﬂmuammuauﬂiwmiﬂ@mﬂﬂywﬂblﬂ’i‘um'i@]’inﬁ’em’Jﬁmﬂﬁa@ﬂﬂﬂuﬂﬁamammzLL“W‘VIElmﬁm

4 a [ ' o 1 {1 v a g
IWIAINTAVNIINYGIAY Iﬂﬂﬁﬂ‘]&lﬂuﬂqll@]’Ji’)EJNLﬁ@ﬂ‘17]PHL!ﬂ"li@]5’Jﬁ]ﬂﬂﬂiﬂﬂWUﬂWiﬁﬂL%@L@%qﬂ%uaS

~ 203 ~



aa oyl o o
1198719URANTANART UN 4 217U 3

NOBNIAN — A9UNAN W.A.2555

v
=

Y
liwumsaaronsloodias 15518 Feginisite linswdeyadiudrvesduionalada Tasnis

[

dy I = o 1 ~ 3/ = dy

naavditl s n1snaae1inged TaglvuaouMIANYIAL
v 9

1.1¢é208191809910aNMWIA INgNFHIUMITATIIRANTDINUMTAAsDIRY loduaz lununisae
g =S 1
ooy lodog19ay 15 318 51982 21,

o w 1 A g}/ 2 ~ a9y 3 @ A o

2. hded1udeansng i lunasanaassigungiives ilunal 2492 Tus ied1aean1izves
= % a Aa
[@APANAINTIABHIN

3. ladned19@eansudIU (whole blood) 1 89 HeAAIATIAIUTINTUNIDAAIDENUDIFAATID

a o I'd 1 H Y] ] Qs’ ]

Determine HIV1/2" 39 15117 udnduiivivos 1 viea avldasearunladirosns na'ld 15 nnudrouma

4. 1¢eg1uaen 1ua. laviasanaasan lilamsnudenToasnumsanazneuvysuaoa 11aa
9 a oA dy [ a a Y a 9 [ aa a s A o
woslfuamaire 1hie arvdim lsngludiaz glduiuneaain 1931193 aaiieiIn1TasI9

@ ¥ . I

#udueey 103 1n83% Western Blot #990ti/ugold standard

5. ahwan ldunsuaneaaaiioriaiany luazanusumg

o 9 AN Y a o Ao
6. ‘Lﬂ"l]@ial.ﬁ‘ﬂhlﬂiJTJLﬂ‘i1$WLm$ﬁ?ﬂNﬁfﬂi’Jfﬂﬂ

NaNSANH

v 4
MINAIDHINADANNTAININA INeNHIUNITATIVAANTOINDNTAATOIRY ToTuay i

P ! o
nwumsAaFoes leed1aas 15 519 11e1W11159599 1A84ANTID Determine HIV1/2" 1Az Western Blot

Tawadanstan 1

3 a 4 @ 1 y @
M3197l 1 HAN15ATI9UNTIZHAY Determine HIV1/2” 1figunU Western Blot lunguiiailafanios lanauin

Determine HIV1/2” Western Blot
1 + +
2 + +
3 + +
4 + +
5 + +
6 + +
7 + +




aa & = o A
219819 UANTANERNT UN 4 211U 3

NOBNIAN — AUAN W.A.2555

8 + +
9 + +
10 + +
11 + +
12 + +
13 + +
14 + +
15 + +

y a ¢ o oA o
ﬂ151\1ﬁ 2 Nﬂﬂ'liﬁi’]i]’f]l,ﬂﬁ"ls'ﬁﬁﬁ}?ﬂ Determine HIVI/Z® MeUNL Western Blot GLUﬂQNﬁ@]ﬁ?ﬂﬂﬂﬂi@Qll@gl}Wﬁaﬂ

Determine HIV1/2®

Western Blot

10

11

12

13

14

15

~ 205 ~



aa oyl o o
1198719URANTANART UN 4 217U 3

NOBNIAN — A9UNAN W.A.2555

m3197 3 AR TaganuT uNIZYoRA5I Determine HIV1/2®

Wl Taidulsn Hanua
Wan32 Positive 15 0 15
NafN5I9 Negative 0 15 15
Fanua 15 15 30

ﬂ’JHJVIQ = 100% ANUIUNIE = 100%
d
agﬂuaﬁmimwammﬂam

Aa o Qy 4 a 3 o W { a aAa 4 4
NuATeFUinaTuIndesinainuluniadmdansmaas auzunnganas
4 a % é 1 d‘ 1 A v A AAa Y a oA 1 é YA
PNAINTUVNINGITY FanuIullodudoarnaudedia lilasrameadesfiamsaiunansdeldisaiim
. o 1 4 < ]
TAgAA329 Architect HIV Ag/Ab Combo” sinfitlayr lieminsaagdwalaiiosnindiadoauaauanaula
J A v Yaw 2 Y Yo A =
A11301UIeN plasma 1130 serum 0ONUIATIV 1A NNRIVBI IATINITNARRUNOMIYAATIVNAINIID
o Jq aa YA o Y A . ® =< Aa
nlszgnaldlumsasiametians g19u 1Amonyans19 Determine HIVIZ2" $3d11150A529M3500
4 v 9
i¥o10% 103 1413910 plasma serum 1Az whole blood 15znounugansIvtaINITaATIY 1Ad1e Tidoald

P Y a ua =~ Y <3
QLGHEJ’JGN’(ZIJUTINWEN’]JQUGIﬂﬁMi1ﬂ1gﬂua$§Waﬂﬁﬁ‘i’ﬁ]!ﬁ’)

[

A Y o w 9 a R gno & Y 1 Ao o Y Ia
HNINUBITINANINATUNUNU G]N@jjﬂﬂlﬂu@ﬂﬂﬂﬂ1'}ﬂﬂlﬂﬂﬂ11ﬁ NI98DNLUUNITNADDN

3 o o 1 (3 1 (% 1 . 1 o Aan . .
nJumsmammi@ﬂ%’maﬂmﬁm 30 79819 é]:}\illﬁ}WWNﬂﬁﬂWN’JﬂW]Nﬁﬂ@LLUU Diagnostic Test 31ONQ

MINARBINYI GAATID Determine HIV1/2" Taau Taazanusuwizgeda 100% Worfis iy Western

a9

=2 g 1 ' da A o @ ] I ~ o 1
Blot 1w gold standard Lmaﬂn"hﬂmummﬂmmum@mwuaﬂuamﬂmwmmsmammsm N7

< Yo o A 1 At~ o o = '
ﬂﬂa@ﬂllﬂﬂlﬁugﬂllﬂﬂiﬂ81511%11!31!@]3681\‘1‘1/1MTﬂﬂ?THﬁ]QNﬂ'ﬂllﬁ?ﬂﬂ]u{luﬂ"liﬂﬂklW‘I@T]J

a j‘ A 1 o g a ] A tL
msmnmmmm%iuﬂwmgﬂmuwuqmuu uanusudwnedse Towi lunism
a2 aa a a Aa A @ a A ana =
AURANITIHYFIN Wt]@“lﬂii1Ifﬂilﬁﬂ‘]ﬂﬁLm%LWf]ﬂ'NiJ‘]Ja’ﬁ]ﬂ,ﬂElcl,l.lﬂTi‘]JQUﬁﬁ1um@ﬁuﬂﬂ1ﬂiﬂ1ﬁuﬁn%“ﬁﬂ
a v &’ 9 ' . ® L a &l =
NAANTTIVYLUDIAUNUIIYANTID Determine HIV1/2 Nﬂi%jﬂsﬁuiuﬂ”li@]ﬁ?ﬁlﬂ"lﬂ"liﬁﬂLGIf’E)L’E)GIfllfJ’JGlu

TariaviaudesIn



aa & = o A
219819 UANTANERNT UN 4 211U 3

NOBNIAN — AUAN W.A.2555

References

1. Kilmarx P H. Global epidermology of HIV. Current Opinion in HIV and AIDS 2009;4:240-6.

2. Sanaei-Zadeh H, Amoei M, Taaghaddosinejad F. Seroprevalence of HIV, HBV and HCV in forensic autopsies, of
presumed low risk, in Tehran, the capital of Iran. J Clin Forensic Med. 2002;9:179-81.

3. Eriksen M B, Jakobsen M A,Kringsholm B,Banner J,Thomsen J L,Georgsen J.et al. Postmortem detection of Hepatitis
B,C,and Human Immunodeficiency Virus genomes in blood samples from drug-related Deaths in Denmark. J Forensic Sci
2009;54 :1085-8

4. Constantine N T,Zink H. HIV testing technologies after two decades of evolution. Indian J Med Res 2005:519-38.

5. Lyamuya E F,Aboud S,Urassa W K,Sufi J,Mbwana J,Ndugulile F,et al. Evaluation of simple rapid HIV assays and
development of national rapid HIV test algorithms in Dar es Salaam, Tanzania. BMC Infect Dis 2009;9:19.

6. Kshatriya R, Cachaferio A A,Kerr J S, Nelson A E,Fiscus S A. Comparison of two rapid Human Immunnodeficiency Virus
(HIV) assays, Determine HIV-1/2 and OraQuick Advance Rapid HIV-1/2, for detection of recent HIV seroconversion. J Clin
Microbiol Oct 2008;46(10):3482-3.

7. Pandori M W, Hackett J,Louie B,Vallari A,Dowling T,Liska S,et al.Assessment of the ability of a fourth-generation
immunoassay for Humal Immuno Deficiency Virus (HIV) Antibody and p24 antigen to detect both acute and recent HIV
infections in a high-risk setting. J Clin Microbiol Aug 2009;47(8):2639-42.

8. Eshleman S H,Khaki L, Laecyendecker O,Manning E P,Lewis L J,Husnik M et al. Detection of individuals with acute HIV -
1 infection using the ARCHITECT HIV Ag/Ab Combo Assay. ] Acquir Immune Defic Syndr 2009;52:121-4.

9. Klarkowski D B, Wazome J M, Lokuge K M,Shanks L,Millis C F,O’Brien D P.The evaluation of a rapid in situ HIV
confirmation test in a programme with a high failure rate of the WHO HIV two-test diagnostic algorithm. Plos One.2009;
4(2): e4351.

10. Mayhood M K, Afwamba I A, Odhiambo C O,Ndanu E,Thielman N M,Morrissey A B. et al. Validation, performance
under field conditions, and cost-effectiveness of Capillus HIV-1/HIV-2 and Determine HIV-1/2 rapid Human Immuno
Deficiency Virus Antibody assays using Sequential and parallel testing algorithms in Tanzania. J Clin Microbiol Dec

2008;46(12):3946-51.

~ 207 ~



aa oyl o o
1198719URANTANART UN 4 217U 3

NOBNIAN — A9UNAN W.A.2555

d d
ANYNVBINIINY Pyramidal lobe vosaonInseanluirsernsdlngy

The prevalence of thyroid pyramidal lobe in academic cadavers

/da v ¢ aou o
WIHANDY HAIAT *
J an J

INATUNT ASIUAA **

Al aadpg *

UNAALe

1 Jou 1 YA 1A 1 a Y A o J A A 9 o
ﬂ’t‘)llhl’ﬂi’t‘)ﬂﬂ%ﬂlﬂuﬂ’t‘)ﬁ\lqiTlﬂ‘ﬂcl,ﬂfl]‘ﬂﬁﬂclu‘i”lﬂﬂ”lﬂ 3J'Viu?’ﬂiuﬂﬁﬂ?ﬂﬂuﬂﬁ‘ﬂ?ﬂuﬂl’t‘)ﬂ?li‘)iiﬂuﬂlﬂﬂﬁalli‘)\iﬂﬂﬂ”li

7] q

A a ' ' 4 Y] ' 4 " vy A { v '
ﬂjuﬂuﬂ’]jmﬁﬂJW\UTW"UﬂQj'Nﬂ']E] ﬁﬂuﬁﬂjgﬂﬂuﬂjﬂ 2 ﬂEUEJ@EJ L%ﬂﬂﬂﬂﬂuﬂ')ﬂﬂilqmuﬂﬂ 9 ﬁ(%ﬂﬂa'] isthmus AU

a o 1

¢ ' < - SO S| A 1 a 2 =
ll‘nsaﬂﬂmmwmmmmﬂmuﬂawmmm"lﬂiﬂaaﬁcm FIUAADUNAINIIIN foramen cecum mgummiﬂuamum

]

A A 1y ' ' ' a A a o ' s g £ ' I @ a
UIIUNDYATUANADNADILT Y LnﬂﬂjgUjuﬂqﬁlﬂjiylwcmu']ﬂlﬂ\jﬁ@nllﬂjﬂﬂﬂlﬁiﬂﬁu ﬂ@qﬂiiﬂaﬂﬁ%aﬂgﬁajﬂqﬂ Gluﬂim

Y]

1]
1 [

Wnedsnan hiaae llenyhniimsniyuaziavessenInsess  luninaiivedsnaindeuimuaan wums
a a Ao & o & ¥ A o 2 A
NANAuNIINTAA, ectopic thyroid gland 1Az thyroglossal duct cyst (Hudu asiulumsAnuniiitiidaglseasdie
= A a Ay & d Y A w A ' ' < o ' S Vo
Anpinnugnuesmsnunaunusuisa suilulnssadniduniooguone Is Isndeada 910519919158 s 66
S (¥ 49§19 WA 17 $19) Heumsanminuinune lasiidamaninemansgumn uininodousaasuay
UHANORENIT  MPMsANENLAURGIALMARagIInMINIYyianvessen InsessnienNnauiuIuiida Tagny
1 ] o 1 a o ' ' a o 1 a g
TusemisdIvameoiiuau 19 519 Aadhu 38.78% uaznuluinermsdluamavdeiiuau 8 519 Aailu 47.06%
= 2‘, dya I - e g’; a (Y ) o a A Ao A
vazninmaane luasatfadunlosduanwunalumensuaznangaunny 40.91% dmsuvavesnauntsuidaan
<=} 1 o S = P [ [
wunlvwauananueenll Taundovesanuniefidiugiuasediy isthmus  uazAMUEIAMIAY 128 + 0.54

2 a 2 a o o Yo o Ay v = ¥ 2 v 9 &
EEUAUAT Uy 1.87 £ 1.2 IHUALUAT Uy ﬂmgQ']"l]ﬂﬁ'N'J’]Wﬁ‘ﬂ]lﬂfl]’lﬂﬂ’]iﬁﬂ‘HWiuﬂiﬁuajﬂi%lﬂuﬂl@wﬁawuiqu

dmsudaunndlumsrdanoy Insood lans i

o_o a2 a Ao ' < @ 1 4
ALY NAVNLINNAR, Vlf)ul‘ﬁiiﬂaﬂﬁ'%a, @]?Jllll“ﬁi’é)ﬂﬂ

a a s Ao A 3 a a o a o
* NAIBINYINAFTANT ﬁ'ﬂ']“Ll'Ji]fJLﬁE]ﬂ'J']lIL“]JumﬁVI'N'J(’]ﬂﬂ']iﬁ}'lulﬂﬂILITZ‘]?J%’Jﬂ']WVI'NﬂWﬁI,LWVIEJ AUSINYIFITNT
4 a 1Y a
MTUNNY UH1INYIAYULTAIT ﬁ].W‘HﬂalIaﬂ
a a J a 4 d a o
¥ @1 INYINIAFITAT AU INGIFITAINITUNNEY UH1INY1AIULTAIT V. WL

wk - 9IAINATTINGT AULINGWNTATMIUNNG U INedowsas by lan



aa & = o A
219819 UANTANERNT UN 4 211U 3

NOBNIAN — AUAN W.A.2555

Abstract

Thyroid gland is the largest endocrine gland in the body. Its function is to regulate thyroid hormones involved in
controlling the growth of a body and basal metabolic rate. It consists of two lobes which are connected by a narrow portion
called thyroid isthmus. Thyroid gland is developed from thyroglossal duct, which is moving down from foramen cecum at the
base of the tongue to the area below larynx. Finally, the thyroglossal duct is degenerated after thyroid development complete.
If this duct is not degenerated, it may cause an abnormal thyroid development along its distance such as pyramidal lobe,
ectopic thyroid gland as well as thyroglossal duct cyst. Thus, this study aims to investigate the prevalence of pyramidal lobe,
which is a remaining thyroglossal duct structure in 66 cadavers (49 male and 17 female). All cadavers were dissected by
health science students at Naresuan and Phayao Universities. The study shows that the remnant of thyroid gland, called
pyramidal lobe, was found 40.91% in both genders, 19 in male (38.78%) and 8 in female (47.06%). The pyramidal lobe size
was 1.28 + 0.54 cm average width and 1.87 £ 1.2 cm in length, respectively. We suppose that these data may be used as a

basic knowledge for surgeon in total thyroidectomy.

Key words : Pyramidal lobe, Thyroglossal duct, Thyroid gland
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Abstract

The objective of this study was to identify the species of insects which associated with each stage of decomposition.
The study was performed by collecting the insect from chicken carcass in the ambient area of Ban Klong Nong Lek, Amphur
Meung, Phitsanulok Province . The adult insects were pined and identified their morphology by using stereomicroscope.
While their larvae were fixed in ethanol, digested by KOH. Next the larvae were dehydrated in various concentrations of
ethanol. Then the larvae specimen were clear in xylene and mount with permount. The specimens were identified their species
by using light microscope. The results showed that necrophagic insect species we found were Chrysomya rufifacies,
Chrysomya megacephala, Parasarcophaga ruficornis, Musca domestica, Fannia sp., Dermestes maculates, Necrobia sp. and

Trox sp.The data in this study is a useful data for estimating postmortem interval (PMI) in studied area.

aa a . o 9 1 1Y { a 1
‘Ll@l?]g')‘l/]81 (Forensic Entomology) ﬁamimmmggﬁﬂmmmmﬁwuuuﬁwuazmnmiamwmm

[

7 Y a J = Y A A o oo Y
anlszgnalylunssuiumsngaunangiuluaaniaumsavarvasvamienulsngruuigly

NIZUIUMIgATITN

Welins@e¥iasemereimsldsunlasaninainscezna1vean1siinaaile(decomposition)
= [ I A A ] . 1
FauUaeenilu 5 2oy Ao sTezaa (Fresh), 29209 (Bloat), 32821U1a@a18 (Active decay), 328ZU1TAY
3 A Y . . = ' ' = =
MUN (Advance decay) HASITTLNA ( Skeletonization) "“D’QolmmazizEJSﬂl@ﬂﬂﬁﬂ@ﬂﬁﬁwﬂzumiﬂﬂﬂﬂ

& TN
HUNNANTUANY

lugreszeznamaimadediabinu 24 ¥2Tus fszilivaunsodszdiuszeznaiains
a Aa v = 1 Y FY £
7% (Post-Mortem Interval ; PMD)1@vinmsilasuuasaninvesan imu msuidiveanduile

< a J A I 1
(rigor mortis) M3iaNVeuTARoALAY (lividity) Hazgun)lUeITNIBRana Audu uad1vinszeziial

a2 Aaa ' o o 9 = 1o Y =< 9 o 9
VDINTLHIVINUINNI 24 G])"JI?J\? %8%11Wﬂ15ﬂ5$“1m PMI UANULUUITUBDYAN Nﬁﬂﬂmﬁﬁlﬂ’smg

Aaad A ]

nuauiangInewnelunsdszuaszeznaimaimsaielszneunuinguerunaznangiulu

A a )
ﬁﬂ’]Uﬂlﬂﬂlﬁﬂ



aa & = o A
219819 UANTANERNT UN 4 211U 3

NOBNIAN — AUAN W.A.2555

1 o 1% v 3w
91NN15318971U989 Sukontason 11d] 2010 Wy MWaLTUNdIawuszEzANAN TomAga 0 1%

U = v v

Y & Ya o Y9 Yo
Tumsdszuna pmr 1@ uaﬂmﬂuﬂmzmfusmamﬂﬂmum”lﬂ“l%aﬂymzmm cephalopharyngeal skeleton

Q

(CK), posterior spiracle (PS) tagspine UUAIHUOU TUNIsuansilareuuadiuideInianudnyni

Aaad A @3

nangImen @ aaumslenesiialumsdsediu pmr 18lseauvesuning dinzniivuazaus 1819

UNAITUR WY Chrysomya megacephala lumstszana PMI wazdavenguidednudsldmnsdny

@)

A 9 Y o = = '
Dermestes maculates 1o ¥ 5zu191 PMI 1ae Kumara (2007) 'lﬂ‘mmﬁﬁﬂyﬂuﬂﬁzmﬁmmwawum

Dermestes ater MNANIUTZ0Y Advance decay Y¥09M580sdate olsznounuvangiulumsdszuna

PMI Tumsaeuaiumiauamsnioveusminidsig ©

Aaad A J

nmsanyriavesuuasinluszezais q Aanudinyneianginerlag ofna Indaz uaz

) (% a =

ang I&nsAnmfivminedomsais o dvaTan nuuwasiiianudidgnieiaiginede
C. rufifacies, C. megacephala, Parasarcophaga ruficornis, Musca domestica, Fannia canicularis, Piophila
casei, D. maculates, Hister sp., Necrobia rufipes & Trox sp. A13ANEIVOY Bunchu uazﬂmxwmmaﬁu‘ﬁ
ﬁﬂ?iuﬁiﬁmﬂiﬂﬁaﬁgaﬂm 12 ¥Hia fAe C. megacephala, C. chain, Achoetandrus (Chrysomya) rufifacies,
Ceylomonyiac (Chrysomya) nigripes, Hemipyrelia ligurriens, H. pulchra, Lucilia cuprina, L. perphyrina,
Stomorhyna discolor, Isomyia pseudoridana, Hypopygiopsis infumata, Rhycomya spp.ﬁ@ﬂﬂﬁlﬂﬂﬁjﬂﬁu%‘ﬁlﬂ
Y84 Nateeworanart tazanziiAnyriavewnasluuiinedowseds lusudeudamandudon

o [ . o w 4 a
Auegu W‘Uummuﬁﬁmmmﬂﬂumnmmwm 5 ¥iiafe C. megacephala, C. rufifacies, M. domestica,

o 1 v 3w (A . .
Fannia sp., Piophila sp. 1a8m3An¥aana1n 18 156 uaufeuazd19eusze third instar larva ™

[ [

= dyd s A = a A = 9 aan S o 1
NTANHYIUY Gli;lﬂ‘igﬁ\?ﬂlW@ﬁﬂH'l%u@eUf]\‘]uiJﬁQﬂiJﬂ'J'liJLﬂEJ'JGUfNﬂUUGI'ZI“I/I‘(’J'Iﬁ'IﬁGI‘i‘I/]iﬂENﬁWUlﬂ
9 A o

1 ] 4 I 4 aad A ¥ { A
Tuszezans q vesmanihaaeie Iniudeyanugiumaiang e lununviimsany

ad = Ay
IBNIIANEIIVY

aaunlumsipunIeey

v

<} o ] { @ ] 1 A ] <
Lﬂ‘]J@]TJ’EJEJNLLﬂJaQﬁL?‘IEJ’JEﬁ)@QﬂUﬂ"lili!"lﬁﬁ"lfl“ll@ﬂ“b’"lﬂ"lﬂ GLHL“]JG]%?J%‘L!”]J?L’JQ!W?;I}‘ISI)"IHﬂﬁ’ﬂ\i‘ﬁu@\il‘ﬁaﬂ

v
Ao

o [l L{ o [ [ =) . g‘/ I [
duamIns suneiies Jandanue Tan Feasegiing 16°53'N 100°19'E @

~ 217 ~



aa oyl o o
1198719URANTANART UN 4 217U 3

NOBNIAN — A9UNAN W.A.2555

4
%

YUADIUNITANHUNITIVEY
< o [ 1
1. ﬂ']ﬁlﬂ“]J@l'J’éJfJNLLiJa\‘]‘mﬂ“ﬁ']ﬂulﬂ

1o as 2
1.1 vhenn lathmin 15 ATansu TdneiaBranusslumagsunassnusaunan Tagldns

4 [ o o da 4
YU1A 60 x 80 x 100 .. asou IHiweilosiuninmssuniuvesgiviaz dainuainous

1 <3 @ [ v o 9y A 3/ 1 1 [ 1 <
1.2 quinualeddudndsvesnadlasldadalay minvuldaslunasslaunas nazquny

@ l (A 2 Ty { <] (A
fed1edveuvoLNadlaely forceps 11N ldameouveauasiiy ldasluviamnudioeu

o 1 I @ ] v 3 o 1
1.3 Vl'lﬂ'l?lqwlﬂ‘ll@]ﬂﬂﬂ'l\‘]ﬁ'JL@?J'JEJEU@QLHJ'GQﬂlu 2 GI)"NL'Ja']ﬁ@ ﬂ@ul%’]L'JaWﬂigiﬂm 08.00-10.00 u.

< o '
Hazaegua1lseu1n16.00 — 18.00 1. VINNIU Glu“ﬁ?ﬂlﬁ@ulilHWﬂuﬁQWﬂHﬂ']ﬂN
A o 3 o
2. MTUYNBUANUANIYUDILLNAY
- {
2.1 3@ anIoveaunadluuInnussq Chloroform (Duncan’s, Flockhart & Go.)
v v 3 o A Y
2.2 Gl“]f pin Llﬂﬁﬂﬁﬂ@?&@]lﬂfJGUﬂ\‘]LHJﬁQTW]'IEJLLa'J

23 umwasnidndae pin uuaanda 1doulu hot air oven gungiitlszunm 55 - 65 perUTATOA

sz 48 2 Tag @

o w [] 1 @ v @ . glJ o
2.4 hdmedumad liAnigdivanyuzvesduiuisnie1dndo stereomicroscope 911U

A o 3 o a
Msuenriad 1Ay Sa1Ae81989910 Greenberg & Kunich (2002) "

2.5 megiirednvesualagldndes CCD moticam 2000

3. MSUENFUARIDDUVDILLNAY

=

~ o 1 o Y 3y A ~ ] a Y o
3.1 Lmﬂum@auT%uﬂﬂmiumsauqquu 90 DIFALE ALY L‘}Junm 3UIMN LW’E]‘]J’ENﬂUﬂTi

naa ez 1799010991091

32 ANEMNAIBIUMY ethyl alcohol (Merck, Merck chemicals Ltd. Darmstadt, Germany) 1o

' 3

Ylpanudroounaam



aa & = o A
219819 UANTANERNT UN 4 211U 3

NOBNIAN — AUAN W.A.2555

33 1hdreoud la ldaluaiuved abdominal segment n7 ( AS7) 1@ Thoracic segment 72 (

TS2)

1

] Y
3.4 haunaauda llgesotorzmeludisasazais 20% KoH " i lvdeoula aniuii

o J
ma'lanans

o J 3 @ 1 A
3.5 ﬂ'lﬁ“l/nﬁ'ulaﬂfﬂ']ﬁﬂﬁgﬂﬂﬂﬁjﬂﬂ fﬂﬁﬁ\‘luTﬁﬂﬂ%'lﬂﬂ')’t’)ﬂ%?ﬂ')’t’)ﬂusll@\ulﬂaﬁﬁ'w ethyl alcohol

ANUITUTU Fo8az 60, 70, 80, 95 1AL 100

3.6 mldaied1edigeuvesnadlaals xylene (EMPLURA" Merck chemicals Ltd. Darmstadt,

Germany)

4
3.7 mount A28 permount (Fisher Scientific* Permount* Adhesive,Fisher Scientific

International Inc.)

a =

o 9 Y Y P~ < @
3.8 1/nﬁ"laﬂalmmﬂmaumqmvmu 40 DALY QLK T !,“]J‘Lll,’m1 379U

U

o = ] o Yy 9 4 9y . .
3.9 hldangisnuazdansuzmeldndesgansseminunlfuds ( compound light microscope)
H Y
AMaaves 10X 1ag 40X MNHUINMSIHENTHARI99UVDNAI1ABB198991n Greenberg & Kunich

(2002) """

Han15Ive

[

9J [ ]

o o J 1 a 1 { 1
%”Iﬂﬂ”lﬁﬁﬂ‘]%ﬂﬂ’ﬂllﬁllwu‘ﬁSZW'J”I\?LLNﬁ\‘]GIf‘Hﬂ@nQ 9 ﬁLﬁﬂ?ﬂl@\iﬂ‘ﬂﬂTiLuTﬁaTﬂﬂl@ﬂ“ﬁTﬂllﬂﬂTﬂllu
< A o = 1 A =2 A 2
PHBUAADINUBILTAN %.WHQ“!Tﬁﬂ TﬂfJ‘VHﬂ”ISﬁﬂH”IGL‘IJGH'J\?Lﬂ@uLiJHTﬂuﬂﬂLﬂﬂqu]HﬂTﬂN cmﬂwmmsg]
]
a ] 1 o 4 1 1
Sou guunlogluei9245 — 345 esruvaiFod AuFUAUINTgluTIe 60-80% 91NMITANHN

9

] [ ] Y3 v A
ﬂi%ﬂ’JuﬂﬁﬂﬁmWﬁﬁWEJ"II’ENG]ﬂﬂul,ﬂ mmimmﬂmﬂu 59888 AU

= 3 1% 1 o o A = '
J28eN 1 55829 A (fresh stage) L‘]Juizsﬂzsmﬂ‘wmmimﬂmeﬂﬂ mmf’umhlﬂuﬁmncm g‘]J'iT\i
~

[ a 1 A 1 U [ 4 { o
anvazmeuenind lidnau uamelusin lnssimsgesaaroasnasudl IagnsiiauveauaiiEe

@ v I w v W @ ' !
uaz T1ls Tad uazwudududsvesuuasiuindendwndenln (Ui 1)

A A I~ 1 o ] 9 o ' 1A A a
JLUSN 2 52820A (bloat stage) Lﬂu%?ﬂﬂﬁﬂﬂ?i@’]ﬂwwuqﬂlla? 2-3 'JHW‘]J'J']G]ﬂﬂ]lﬂLﬁllﬂﬂ VILIN

Y 1
Tuwhuazduniimden naznuninuasstiaaegundan lnunau Ui 2)

~ 219 ~



NN3ANTRRANTANERT TN 4 21TU7 3

NOBNIAN — AUNAN W.A.2555

{ [ I ] [ [
5$ﬂ$ﬁ 3 5282IU19 a1y (active decay stage) !’]Juﬁlf'N!'Ja’l‘l’iaﬂﬂ’li@nﬂﬂ’lllﬁlﬁ4-5 IU ﬁmiﬁmﬂﬂlm
X A ' g dl v A < 4‘ o o & o
mmﬂaiumﬂhlﬂ 58ﬂzutﬂuizﬂzﬂ%ﬂhlﬂmﬂaummmmmjﬂ UASNUAIDDULASAIANIYUBDILN AN

naneyia (3103)

~ ] S A I ] ] 9 Y] 1
JEYLN 4 e NTAUANUN (advanced stage) nJmf’Nizaznammmsmaumé@ U ‘W‘Llch"lﬂ]lﬂ

A Y o A A < 2 o 1 o & o ) 2 N 2 a
Fuune ganalinauwmiiuluszes o nua100ULaZA AANITUVD LA 08AT (SUNVLUNAI LA (3‘1]1/] 4)

A v < o v o YA ¥ ~ A
TEYLN 5 TTYTUN (dry stage) Lﬂuizazwmmimamum 10 U G]J"lﬂulﬂl,l,‘l'i\uﬂflﬂ‘ﬂ\i‘l’iﬂﬂ unau

] o ] {
milludosas dsnanunadiouds U7 5)




aa & = o A
219819 UANTANERNT UN 4 211U 3

NOBNIAN — AUAN W.A.2555

[ [ 1 [} [} J o 1 { g o
TungazszezueInsiaaIsueIrIn InaglaNuduius A UULNaINNY (M15199 1) UenNIE

1 1 a 1 o v o ]
WUINTSYSAN 9 VOIINVITIAUNAL T genus LY species AN ) UANUFUNUTAVTLOLVINITHIEAY
9

= ,i' Y o 1 < o 1 A =] 1Y v QI @
UDIBINAN Iﬂﬂfﬂﬁﬁﬂ‘]&l'l1!ulﬂ‘VI’]ﬂWﬁqulﬂU@nﬂﬂ’Nﬂl@\ulua\‘]VIWUUH%’]ﬂVlﬂ NN IUsTozANANIBTZ O

A19eu uazszezanua udnhwhmsanyimeateslfianiaietuiiumazuunriaaiuman

a = Y [ A
BUNTNITIU (Taxonomy) “]Nulﬂﬂﬁﬂ\‘]ﬂTiNVl 1

4 o ' A v o Jo y 1 ]
Msai 1 f:]ﬂ‘]slﬂ!&’ﬂﬁL‘Lﬂ"lli]\i‘ﬂﬂﬂ]lﬂﬂIJﬂ’ZﬂiJfﬂJ‘W‘Ll‘ﬁmJLlﬂaﬂﬁwUiull@mgiﬁiﬂﬁi"ﬂﬂﬂﬂﬁL“LHETE“EJ

FTULVRIMINN | ¥ anyazveanln NYNVDUNAY
(W)
52HAA 0-1 anda nazda HUATUR IS
(Fresh Stage) Chrysomya rufifacies (§ 1 6,7)
HUAIUH VYD Chrysomya megacephala
(31 8,9
HNAIIUNAaIaY

Parasarcophaga ruficornis (:.]‘ﬂ 10)

unae UL Musca domestica (31 11)

ua
szeziuda 2-3 anuu vsnalurihuazdund | wwasurialen Chrvsomya rufifacies
(Bloated Stage) 1307 Gulinduninniiy HUAIUH AV
Chrysomya megacephala

UNAIUNAIANY Parasarcophaga ruficornis

B9 fﬁu Musca domestica

ua
] = dy d’ = v @
JTYLLUITAY 4-5 ﬁWiJﬂ']iﬁﬁ']fJﬂl@\?!uﬂ!fJﬂﬂ'lﬂslu y UNANIUNONAY Parasarcophaga ruficornis
2 <
(Active Decay NAULHUUNN ua
Stage)
' 2 ] ' ) v o o
FTYLLUTAY 6-9 NYUDNAWLTUUNI VNFIU ANNUITANY Dermestes maculates (gﬂ 13-
3 A @ [ ) a A
N (Advance aluandalauia Sanalinau 16)
< @ [
Decay Stage) MY UNAIUNAIAY P. ruficornis
Necrobia rufipes

~ 221~



aa oyl o o
1198719URANTANART UN 4 217U 3

NOBNIAN — A9UNAN W.A.2555

Trox sp.
TEVRETY
ua
9 ¥ 1o A A v ¥ a A < Y v o
J2YLUNN (Dry ANLUAIUN | AWDDULUHIMINUA UNAUNNUY AW UITNI Dermestes maculates

Remains) 10 Yovad
Fannia sp (gﬂ 12)
Necrobia rufipes
Trox sp.

TEARTEY

ua

' < @ ' g v 1 @ 9y v 3w Y
fl]'lﬂﬂ’li‘]/]@ﬁ@\?f}'ﬂlﬂﬂ@]j@ﬂ’lﬁllﬂﬁ\?ﬂ\? REP A ﬁ'ﬁ] ITYTANIVDU TSUTANLA Lag AUANIY ]‘lﬂlllla\‘l
Y
samnanua 181 @1 Taednoglu 2 Order laun unaalu Order Diptera A0 Chysomya rufifacies ( 77.90 %),
C. megacepala (8.29 %), Parasarcophaga ruficornis  (4.97%), Musca domestica (2.76 %) Wag Fannia

sp. (1.11%) ttaziuad i Order Coleoptera A Dermestes maculates (4.97 %) (A1519 2 1ag 3)

'
o A

Y
UONINUIINVLNAIDUY g A0 Order Gamasida %Y Poecilochiras sp., Order Aranae /U LN,
Y
Order Hymenoptera 1%U U@ LLagClass Diplopoda I nane

]
= A

1 v 3w {0 3 ' ° v W
ﬂ']ﬂﬂ13ﬁﬂy']wu’n@]3lﬁlnfﬁu@\uluﬁQﬁqulﬂﬂﬁnﬂ“ﬁ]ﬂ]lﬂulﬁ}ﬂ']ugull']ﬂ‘ﬂq@ o LmamuWUL%ﬂﬁ C.

. A ' o 1 o v Y ' Y o o a R v
rufifacies ™M 3) ’ﬁ')u@')@f]uuﬁZﬂﬂll@ﬂlﬂﬂll@ﬁnﬂclﬂﬂulﬂ Ulﬂu’liJ'ﬁ]HLuﬂ“]fu@ WU Lﬂmmm’m‘m

)
187 C. rufifacies NAYIUA

9 9
ﬂ”ISLLEJﬂLWﬁ“]JE’NLLlIaQ’JLWI’JL%EJ’J‘VNﬁ’fN%uﬂﬁ]gllﬂﬂiﬂﬂi%}aﬂymgﬂl@\iﬁ"l ﬁi’)i%ﬁﬂ%ﬁﬁﬁﬂlﬂﬂ@?ﬂﬂﬁ@ﬂ
9 é v Y g‘z 9 a A (% = g; 9 ] (% é = v =
VN FIAIRATMIADIVNISTAAANULASAINYATMI TNV NISH WY FINNNITANHINWULUNAIIUINALNEY

wian lamnnauwagd (U017 naz1s)



aa & = o A
219819 UANTANERNT UN 4 211U 3

NOBNIAN — AUAN W.A.2555

@

4 o ] 1A o J v A ' T
A1519N 2 aﬂ‘klﬂ!gfniL“LH"’IJﬂﬂ%?ﬂqﬂﬁﬁﬂJWNﬁﬂquﬁﬂUL!JJ’&N‘VIW‘]JﬁluLmaﬁiigﬂg"l}@\iﬂﬁLHWﬁQWﬂ

Stages of Decaying pig
Genus/species Fresh Bloated Active Advanced Dry
(0-1day) (2 day) (3 day) (4-6 day) (7-30 day)

Chrysomya rufifacies A E.LA E,LA I I
Chrysomya A A A - -
megacephala

Parasarcophaga A A A A -
ruficornis

Musca domestica A A - - -
Fannia sp. - A - - -
Piophila casei - - A - -
Dermestes maculatus - - - A A
Hister sp. - - - A -
Necrobia sp. - - - A -
Trox sp. - - - A A
Spider (not identified) - A A A A
Ants A A A A A

v 3 o [l o 1 @
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4 ° a v 3 o (A A < 1
ﬂ]‘iNﬁ 3 mu’Ju!La361514!?’!‘11?N!L3JffNﬁ?!@lﬂ?ﬂllﬂ%@]?ﬂﬂuﬂqmﬂﬂﬂ1ﬂclﬂﬂhlﬂ

Order Genus/species Swuasiiguiu (%)
Diptera Chrysomya rufifacies 141 (77.90%)
Chrysomya megacephala 15 (8.29%)
Parasacophaga ruficornis 9 (4.97%)
Musca domestica 5(2.76%)
Finnia canicularis 2 (1.11%)
Coleoptera Dermestes maculatus 9 (4.97%)
U 181 (100%)

a8 v o A .
gﬂ‘n 6 UNAIIUNWNYY Chrysomya rufifacies

gﬂﬁ 7 Poterior spiracle UBNUNAIIW C. rufifacies

31N 9 Muoaaaiu C. megacephala (i)
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gﬂﬁ 10 UNAIUNAINY (Parasarcophaga ruficornis) gﬂﬁ 11 unasiuthu (Musca domestica)
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y s 1 v 1 o
gﬂﬁ 14 ANNUIFNI (AU ventral) Ellﬁ 15 szazmﬂaummﬁl’swumm

51 16 szezanudvesdiamisdad
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Abstract

This study aimed to detect the efficiency and sensitivity of loop mediated isothermal amplification for sex
determination from human blood samples. Analysis was performed using fifteen blood samples for each sex. In this
experiment, the LAMP method that amplifies DNA at isothermal condition was evaluated for detection of Amelogenin Y
gene. Reaction temperature and time of LAMP assay for the Amelogenin Y gene were also optimized at 63 “C for 60 minutes
and inactivate at 80°C for 10 minute, respectively. Result indicated that all male samples and one female sample gave a
positive reaction. Furthermore, the sensitivity showed that the minimum amount of template required for successful
amplification was 70.5625 ng. Thus, we concluded that the LAMP assay can potentially be used for sex determination from

human blood samples.

Key words: Loop Mediated Isothermal Amplification, LAMP, Amelogenin Y
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AL UBIVUDUNUNUAUNIND 1 Ghﬂ! 9,340 a1U G]Nllﬂ']t;f\?ﬂ'ﬂﬂWH'JuﬂiZ"]ﬂﬂisluIﬁﬂu (T;:fiu“l/li, 2548) 11UUS
a Jd o a I I 9 o v o 13 v ] 1% a
'JT]EJ']FT']ﬁ@]iH']ﬁ'IE]WiJW@L’E]u!,'E'Jll'lcl,‘]fﬂigifl‘]fucluﬂ']3@]3'35]??']?]'3']“’61’1]1/‘]1!1561]@\11!?]?]6'J'IHJHW’E] HY aNNUII
A (= g’; v 1 o Y o a [ = A 9y 9)@9‘ A a
“rﬁ’f]ulll ’f]fWNEN‘lf'JEJGluﬂ'liﬁ']ﬁ'Jaﬂigﬂ']ﬂT]iJN@%'lﬂ'JGI‘QWEJ']HVI'N‘]f'Jﬂ']Wﬂﬂui’]flulﬂﬂ\n@fl'ﬂuﬂlﬂﬂlﬂﬁ]
o " o = ~ 9 ﬁjay A a g’z a A ~ 9 = o Y v
ll;ﬁ%!ﬁ'li]ﬂﬁ]%W‘U'J']'JGI‘QWEJ'IHGH'Jﬂ'IWVIﬂHi']EIU],@ﬂQVlﬁu1/]l,ﬂ@Lﬁﬁ]uu1J°]Jiiﬂm‘ﬂuf]EJiJ’lﬂ“]N’f]’m‘Vl’]ﬁlWﬂ'lﬂﬁ@

¢ v 2 =

a o a o I'4 ] A =Y @ o
NITATIVNGIU AFYLHAU ﬁ]\‘]flﬂ'liu'l!,1/]ﬂuﬂ‘l/l'N’E']i}!Wu‘Ef”f']ﬁ@li!,"lslj'liJ'161)"3Ell,Wllﬂii]']mﬁ"]iWHﬁﬂiiiJﬁ]'llW'l%

q

Y
diunoulaenaina Polymerase Chain Reaction (PCR) Warun¥ulud) a.¢. 1986 Iag Kary Mullis @13150
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A 2 1 ad ' Ay I o v ¥ Y . . o
MuFUT AR WBmNITEIUNAINT 1WuduIuun Meluszeznaroudulurasauni (in vitro) (¥in
o 9 9}@9’ U adg o A 1 = . Y o
81, 2549) 119 laFuaINABUIILIUIANDIIRBNTATIVA 0L 1143 A.7. 2000 Notomi ef al. IANBIU
matamsulsuaeswugnssununIng ¥871 Loop Mediated Isothermal Amplification (LAMP)
= . . o a o 13 a A
iMAUA Loop Mediated Isothermal Amplification (LAMP) 'lﬁ'gﬂmmm%uﬁ'nuﬂumﬂuﬂﬂmwu
I v
PSmnauaswugnssuianaumaiin Polymerase Chain Reaction (PCR) N3 luduvesnnuiidszansnings
(efficiency) SRRIAS) (sensitivity) ANUNUET (precision) ATNTUNY (specificity) wazANYsevdn
1 Y
(cheapness) (Eiken GENOME SITE, 2005) sigaaiauiiaa1e q aail lananuiveunadiailildgisema
1 o a e [ 1 AaAaa 14
anuaulanzihmatintiniannaessea luauauiainanmans
Tuilagiiumaiin Loop Mediated Isothermal Amplification (LAMP) lagnii1lu14ed1an 31921914
9 s A aAa o A a A o a A =
AuMIMuUMsunng iiexelunsitetelsanann wuaiise ThSe wazlsda TagmsmudSuaas
Y v )
Wugnssuveurefadoonsa93iene uazriuuan1esny Idnunieil uanisiunldnieia
a 4 A a2 o 4 a
Anerenans uaymManulS U@ WUENIINYIUYBIR10iMATlA Loop  Mediated  Isothermal
. . Y o a 9 o & = l A A Y o Awv A A o
Amplification (LAMP) Hugaldaeu1n aquuIudumsauni5061989192A09911015901WoN 921101

aa 4

’q Y Yy  a . ' Yo ' Y a 4
Uszgna lg luanuduiiainersndas Feagdananldnuniienuduanugasssy luGesuein

[ Y 1

< l a J o
3IALI) Lla$ﬁ@ﬂjTNQ\?ﬂ’lﬂiUﬂ’liﬁijﬂWgﬂu 53N1ﬂ50ﬂ15ﬂ5$°ﬂﬂﬂﬂﬂﬂi$ll’lmsll@\35§ ADYWNNUNIFD

a3

an

Y
ANUANA19YDY LAMP A1 PCR Hogratgagaalonu LAMP ldguugiineinaoanlfnsen
Y T Y
(isothermal) 91 PCR tiudosldgungivainvatelunilesouvesilfnsen (thermal cycler) A201Ma v
o q ¥ a ~ ' Y ' = 19 9. I oY 9 A a
Wldmaiin LAMP {inn1mgee1niooniunsizifioans 14 incubator Neunsasilauda luvazfimatia
Y Yy A A . o A ' ad ¥ 0 A A A '
PCR @04l5AT0INad 115U PCR NI IAMNINTT 1oz HIUADUNITAIAUATOINDNGISINNINAT
da/ A Y . 2 Ao Ao o o 1 o A A o Y =
UonNAINUNISN LAMP 19 Primer 2u@@dfidumiznudvusadivudunaule v ld LAMP 3
AU UNIZINAI PCR 1% primer 1H9ATDIA (Moradi et al., 2008) TUd@IUUDI enzyme polymerase
a : wa J 3 { . %
mAlin LAMP 19 Bst. polymerase Faliamauiiauen DNA aog 19l uaiei@en 1@ (strand displacement) &4
Hq v g yoaa and v o ¢ P} v
Tag polymerase 119411 PCR viu hufiguantiail ludmveosnalnnmisdunsizd LAMP 9214 DNA duuu
Ao Y @ I g}/ Y [ SR W o ' I o 1 o ]
Nlanvuzaaeamua Wi DNA asaulumsdunsignaanyazaana1idumstiusmwnuse g

v

enzyme Bst. polymerase @i& primer ‘ﬁfl AHULINNIZAD ‘Ll’f)ﬂﬁnﬂ‘ﬁ LAMP product ‘ﬁﬁﬂ‘ﬂﬁ1 agarose gel
electrophoresis 9z ULAY ladder 140N IWAASUTTVEI LAMP Tnainwaisvinauandiaiy (as
Sam uazamy, 2554) dwmsuszeznarlumsiudinamsiugnisy lunisevveljiser maidia
LAMP ansarindSunamsiugnssu'ld 107 copies Taeldinantosndt 1 42Tue Funaiia pcr 19

A o ~ 2 . Y 2
53flgﬂa111””5LWllﬂ%ﬂ]mﬁ?iwuﬁﬂiiu‘ﬂﬂ"lﬂﬂj"luu (Notomi et al., 2000) U8AUDI LAMP ondsems
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2 A o yy ' . . R a aan .
HUIAD mmsa@wammmsmfsmﬂ”l@mﬂmgﬂm (visual detection) “Nlﬂﬂmﬂﬂgﬂiﬂﬂlﬂﬂ Magnesium
pyrophosphate NNANNMITTINAUVDS pyrophosphate ion 911 dNTPs Oyl magnesium ion 91 LAMP
reaction buffer (Buates, 2009)

o [ a o dy Y o 9 Y a A =Y @ s A
ﬁ"l‘l’iﬁ‘]J\ﬂu’J%fJuulﬂ‘l’nﬂ'ﬁﬂﬁ%‘E:J.ﬂﬁﬁlslﬂ‘l’]ﬂuﬂ LAMP GluﬂTiL“WJJTJ33J1mﬁ15W1l‘§ﬂ333J5116\13J1§H8JLW6
A A 4 A = g A 1 A Y [
asvaoulszansan Lmzmm"lﬂumiﬁzmwmmmgyﬂmmaaﬂmgﬂummmawwu"lﬂm)ﬂ Iﬂfﬂgx‘l
3 . X a o o o
Usziauanuaulalyin 81 Amelogenin Y FawavesnuIdsararnisosin 1l ldlse Towl ldaluauy

nAuNAIMman;

L.nguilszanns
Fodadoaasamaned liifeetusiuau 15 au nazmedudenasamandgai liinoades
WU 15 AL
2. S1AULLE Primer Y99 Y-chromosome Specific Primer
FIP: 5’-aatccgaatggtcaggcagg-ccagtttaagetctgatggtt-3° (41 mer)
Flc (nt433-452)-F2 (nt382-402)
BIP: 5’-gactctttcctectaaatatggetg-ttttgeectttcatggaac-3” (44 mer)
Blc (nt453-477)-B2 (nt513-531)
B3:  5’-ctggtcagtcagagttgac-3’ (nt533-551)
F3: 5’-ggtcccaattttacagttce-3” (nt349-368)
3.25MInadey
AfATIDEINT 30 F198138767% Chelex reagent
ﬂ'nmmafmﬂfmmmwﬂuﬂ?nmaqﬂﬁ’wu,ﬂuﬁeﬁ Primer Mix (FIP 40 pmol, BIP 40 pmol, F3 5 pmol,
B3 5 pmol), Bst Polymerase 8 U, 20 mM Tris-HC, 10 mM (NH,),SO,, 10 mM KCl, 2 mM MgSO,, 0.1%
Triton X-100, pH 8.8 @ 25 °C, Betaine 0.8 M, dNTPs 0.4 mM each (tagTemplate a4lUriaon micro
centrifuge V119 0.5 iaaans TaoldhnaudsuSuassimvesaisazaeldimaiy 25 Tulasans 1l

a

incubate NYUMYN 63 DIFUTATHA U 60 LN

MIATIINA sensitivity 92n52 lasmsldnaiia LAMP 1un13as193a DNA template 71l@91n

@ ) o <] g o o 1
M3ANAAIEIT Phenol-Chloroform a1 113a1SnaAduedein3ed Nano Drop 111115199919d70814
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a

DNA 1111 2, 4, 6, 8, 10 naz 12 w1 ud2 1 udununlumsiilfaser Lamp 'ﬁqmwgm 63 DR UBAITA
I 60 YN
4. MINTINADVHNANTNAAD

111 LAMP product 5 pl Haun loading dye 1 ul 1831111 Tvaauu agarose gel nntualy

ethidium bromide #1430 W19 gWalJ3sUINIVN ladder 100 bp

WA AN
% v o g’.: % v 9 a
HamsnageumsszymalualediufeauyudsiuIunIvua 30 Aed1elagldmatin LAMP
Y ' v A . o 1 A v A d 4 @ ] 9
naasliifiug nanmsns93Adu Amelogenin Y lTudledraidenananidumamenavua 15 @aeed19 14ina
I .. 2 @ ] Y I . Jd v l ) [ [ .
iU Positive N9 15 @29819 waz 1ikailu Negative uda10819 d115UNAN1TATIIIATY Amelogenin Y

a g

@ ] 1% a o @ ] < .. @ ] { I
ludedrudeaanamaneiiuau 15 #2081 Tinailu Positive 1 A0619 Tashlunuddweilunyy
2 A 1’ .. < . o o aa A a 2
Smear B4097UYY False Positive iazwalili Negative 14 679819 anbuzuadADU0NNAIINNITNY
Psmuarsiugnssulaomatia LAMP 7118%1n015a529900@20n15 run agarose gel electrophoresis 161

ueraa 13dann 1

MW 1 HamInadoulszansmuusunaila Loop Mediated Isothermal Amplification
Lane 1 Positive Control, Lane 2 Negative Control, Lane 3 Negative H,O,

Lane 4 100 bp, Lane 5 and 6 Positive tests, Lane 7 and 8 Negative tests
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a 1 = < 1 o
wamsnageuny hueunaianunUsuaaduelugie 70.5625 ng 91D 2,261 ng 3813150
A = @ A ' NG 15
ATINUUDUM TN IS HUFNTTUAI0MALA LAMP Tu Agarose gel |dog ualsun@ioue
35.328125 ng a4 I liansoasramuuoumainiSinaiasiusnssudromaiin LAMP lu Agarose gel

9/& Y o
18 Famanmsnaasauansldaanin 2

M 2 mamsnaaeuany lveanaiin Loop Mediated Isothermal Amplification

Lane 1: Positive undiluted (male DNA), Lane 2: Positive diluted %, Lane 3: Positive diluted 1/4
Lane 4: Positive diluted 1/6, Lane 5: Positive diluted 1/8, Lane 6: Positive diluted 1/10
Lane 7: Positive diluted 1/12, Lane 8: 100 bp ladder, Lane 9: Negative H,O

Lane 10: Negative Undiluted (female DNA)

a
anlsemamsnaneg
nnnInageulsz@nsanveanaila LAMP WU1A20810@0adnamasy 15 620819 9n
] @ ] @ ] a (% ] T3 @ ]
NAABUINYU positive 15 AIDEII HATAIDEIUNANNY 15 AI08199ANATOUINTIY negative 14 47D
v = . o 1 & & o 4 Aa . 2 g Y o
uaz1viwa smear 13U false positive 1 AU BIMUIRIDYNNINAND false positive u@ﬁﬂ‘bﬂl‘lmmﬂﬁ

J v %} g Y & o ? I L. 1 a
1/]@]ﬁ’f]ﬂﬁ’J’E]El'l\?%'l“l/l\‘]ﬁﬂﬂﬁﬂJﬂi\?ﬁ\‘]Wa"llfNﬂ?iﬂﬂﬁﬂﬂﬂﬁﬁ?ﬂﬂiﬂiﬁjwalﬂu smear false positive IBUIAN P?lj

= J a d't: ds! dy a v 9 v A
ANEINANANUHANAIANNATUHD1UNANNT09TV8AUNUAD
a t!' U 1 v a U 1 dy a dy
1. Lﬂﬂ%1ﬂﬂ1§1/l§]’)’é)Eﬂ\?ﬁ'ﬂﬂ&‘l/‘lﬁﬁﬂluﬂﬁﬂ’é)ElNul,ﬂﬂﬂ1i‘]J‘LlHJ’éJu

2. aananu luasiivesgurgil luvazihmsnadou
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A a = A @ ' A g .. = 9 a &
iosninmatia LAMP a1 1age msiliazeesvesdredrailu positive ivatiostiatuilou
o ] . <} o Y Aa A dy Y =2 Y ] A g ..
2911170619 negative no1vvi ldinarnaniinistudlould uazvnmsanyinundiesaiillu positive
3q Y A< Y 1 (% A o ] L. 9 I g YR H a 1 a
Alvranilu smear TAIBUAY 1AZN15NAI0819 positive THHAITIYL smear HU FANMIAIAUNATIUIIDIVNA
Ao ad 9 a L 9= S Yo a 2y o o 1A o
nnmsitfnavesanuiiosnu il swdanen Idhminadevauuagiuiidienmsidlediudoadna
INABIONANAAI8TD Chelex reagent ¥1¥1A5199919 UAIIMITNATOUABINATIA LAMP 91AMSNAdol
T W ] A d' [ an é A =Y g’; A v a 1
WUAIRIIUTDANANAAIBIT Chelex Fa9n199913THUTUIUMINUUTDATINITINANA smear g U
@ ] { @ J (A I ] o &
A28 19NeANAAI87 Phenol Chloroform 111192gn@ea 1 ludsuamn Alulsingwa smear #0110
dy Y téls}d 1 o ] A v Y an kS I I A 1 a £ A
MInaaeUIleIAULAANYIA1AI A28 NNANARIETT Chelex Hu laadueN TiTaNuLTgnTIiieIne
ag @ 3 3 ax [l A [l Y ad A AN Y 1 Y
uagdsanauuy Chelex NiJudTedranerui luaunsoldlSunadwuenasilalundazassvoimiga

J a g =2 o Y a dﬂg = ,é’ 1 o ] A v Y an
mﬂﬂlﬂulﬂﬁ]ﬁﬂﬂﬁlﬂﬂﬂifgﬁTﬂﬁ smear VYU “Nﬂillﬁ1ﬂﬁ smear U hl‘JJW‘]JGlu@’JEJEJNVIﬁﬂﬂﬂ’JfJTﬁ Phenol

'
v =

Chloroform HU0AUUAFTIUAING1IATINVIIUIIGVDI Zhang ef al. NVOAINNTANAANAVDUNATIA LAMP
2

= o Y a aa A 1o Y 2 ax .
"lmwmwamwﬂwmmmumeumw"lmnmwmum”l@ (Zhang et al., 2009) GB\?’JTJ!LfﬂGU Nagamine et al.

1 . ' o a 3 ) 1o Y .
UBNI loop primer WwIransasIMInauauaLue lusume 1 (Nagamine e al., 2002)

a Az

o o & @ i ' < @ &
dvsumsduileuludedrumemaiiinuusesn Iailuaunsaialeiude imsduilouluvmse
~ =~ & ' a g = 4
5oy master mix, IMsduileuluvazgairefioue emplate taziimsluilouasliluvasaves
! A ] ~ <3 ~ = i
template Tagase Fansainganwimaduilulyldunnganfensainaw Tnmsiudleuaslilunasaves
] Y
template Tagasa 1ipe0nnlunsdinsn mindudleuaslylu master mix 9Avalino Smear Usingoglu
Y )
negative control ¥BININAADINIY uAd M5 UM INAaoyail lumansuiloulua1e619 negative control
< - { & " oag < g A
winilumstudleulugiunuiiaes fe Imsdudlonluvuzgaiivfiowe template Milunsaindulil1d
) & ! 2 Y A Y A Y2 Yo 9 o 9 Y . Aq 1w
Wosunniiisaninnmanadeus luaseiaswazaianaw dany Idinsilesnudisns1d tp nldan
Y o & 1 dy Y 2 A Y A a dy 1 o ] = [
nsoIndgd sl IeIa) Hal Tometiosuniazinansluilounnnsgae template TuAI9E19RBINY
= ¥
DIEWATY
o % [ 3 d' a 1 d‘ a = YR 1
dmsuifatenaeuiannanu linsivesgungilumsnagey vinmsanugany ML
] 9
asvesgungiidrmsuilgaselumaiin LAMP uilinaseguninvesnanisnadoudigmaiin
LAMP na1ne ganulavhinisnaaeuns1#1a504 Incubator 14 lumsihigasendmsumatia LAMP
I Y Y v A
Wuaudnvazalenu Ae
Y 9 o 1 A Y Aa 9 A
1. Tanuiounuraoanaaedr1uAIed Incubator Tasase nazldmguiiglin lavinases

I o
Incubator 11 UINUNIA
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9 9 [ ] A 9 1 AaA 9
2. ManwdeunuvasanaaosrIuATod Incubator  1AsA3 nazldargunginldein
I &Y
Thermometer (1 UtnaanIn
v ¥ ) ' 3 gy ¥ v 4 Y1
3. Tanwudounuvasanaasdlagu1un19N1¥auioun181AT09 Incubator 1Az 1A
ady ¥ < 7o
gu¥nNN 141N Thermometer 11 uINAIANTA
9 ax g}/ 1 Qdd’ S o a 9 d'
NNANIINATDUAIGITNIAIUNU I IFNAIWUIAIIANVAANAIAVDINANIINAADIUDINGA
3 I axa AanaA & Y AN o Aa ~
7090 U Nd03 Hazd s Nnil liramInaasInlonIANURANAIA MINNYA
) o a o 1 4 @ a
dmsuminageunnu veunaiin LAMP ludedia@oauyud anaa1e33 Phenol-Chloroform
o [ a g 9y A 1 ad A
HazimMsIndTuaadULA8AT 09 Nano Drop WU YSuNaiadun 2261, 1130.5, 556.25, 141.3125 uag
9 ]
705625 W1 lunsu awrsoasranuuauvuiu lamamulSuaaswugnssulu agarose  gel
. a 3 { Y ' Y o A A
electrophoresis tazUSuraaduen 35.328125 w1lunsu Liawnsansrvnutaviutiv lansumudSuiu
@ L ' ao { ' D <
miwu‘qﬂﬁﬁﬂu agarose gel electrophoresis FILANA199INNUIVBVBY Chu e of. NUBAN YSADULD
) d' v WYY oA o Ad v Ay
uaﬂqwmmmmn’m%ma agarose gel electrophoresis A9 10 W1 TUN5Y (Chu et al,, 2010) mﬂuwuu@,
13 o w 1 g’; 4 (% 1 a, [
Anpimandlumizdesine uazanuuanaaveImnaasand luizeaveadiedns wazismsana Chu
Y v ' 1 o @ Y= Y v ' [ A 2 9= =
et al. 1%@19819910 buccal cell HATINTUNINAABIVBIRANYI I FAIDE19ANAINIADA FIRANHII
<3 1 Y é’, ~ aan a o a A
AU lwdeno199zl@28u83 (inhibitor) N 11Usunmlfnserveunaiia LAMP hlddsz@nsnmn
] Y v v
YOIMINUUTINUETWNUFNITUUUDADDIAITIATINVIIUIVGUDY Deguo ef o NUBNI AFMIANALN
apMIuS s HUENITNVEINATLA LAMP 1199910 sinf5inaasnugnssudiemaiin LAMP
=\ a a =l A Iy I 1 A a £ Y Aa 1 @ =
wiilszansnmnaeiio 1FaueNLLUUNTAMNDTINFFI 182 Deguo 19018 AITUNIUFID199Z
5 . . . ' e . .
11l organic W3e inorganic substance YU detergents, antibiotics, phenolic compounds, enzymes,
) Y
polysaccharides, fats, proteins 1182 salts ¥40199% ldugsgnserveanaiinld saudeliinalasdouas
N1INNUVDY primers (Deguo et al., 2008) ﬁm%”umiﬁxﬁaﬂ@wa"lu agarose gel electrophoresis (H949910
{ ! . ) [ ! a o I I { ' = 4
Usgn15Nnils agarose gel electrophoresis MangdmsuNz 1Fgrannusiawenivuialng (@5uns,
= v oa g Y ) o & oA . 2 g Y
2552) FaasanuARUoihvueNAoIn1592as19I91UAD Amelogenin Y gene Fuluadweoiviuielu

[ a A

=~ A 4' a I A Aa o
seauY Usznisnaes iesanmalin LAMP Lﬂumﬂuﬂmﬂimmquq ﬂ’J"IﬂJ]l’JQQ UAZANUINUNIS

Y
(Y (3

g9 A9y M3ns193ae linasezgeen na1fe A1sazasIvin ladae agarose gel electrophoresis HAZAIN

U

! < = to & A £ v . a
mswﬂaauwmwmmmmqmu"léﬂu agarose gel ﬂﬂmuﬂummm% acrylamide gel 80
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agl

nAMsAnE1sEanTan waznulvesnain Loop Mediated Isothermal Amplification @38015
asvszymaludlesudonuypsianiad13 Chelex reagent WU Medadeadiamamny 15 fod
annaaeuIilu Positive 15 #0614 LazAIBERBATAANAKA 15 A1ag19gnnaaeuI Ty Negative
14 #0819 1az1¥wa Smear 131JU False Positive 1 #39819 91AA13AIUIYAT Performance Characteristics
YOININATDUNATANYI Sensitivity YBINITNATDUNINY 100 %, Specificity YDINIINANDUMIND
93%, False Negative Rate U9IN1SNATOUININU 0%, False Positive Rate ¥9INISNAABUNINY 7%,
Predictive Value Positive ¥99MINAAOUNINY 94% a2 Predictive Value Negative YOINTNATDUININY
100% uaﬂmﬂi’jgﬁaﬁwmimﬁauﬁmﬁgmﬁ’w Chi-Square WUIUNAYNA LAMP @131350a5793A0U
Amelogenin Y Tumaane uazmemdje ldnauanasnuedaiiiodnny

dmfumanageuniulveunaiin  LAMP  ludiediudeauyud aina1833 Phenol-
Chloroform LAz M3 SalS 1A ued181A3 09 Nano Drop Wi 13 maiduied 2261, 1130.5, 556.25,
141.3125 1@z 70.5625 w1 lunsu mmmmai}‘wmmm%uﬂ’u”l@ﬂmﬁuﬂ?mmmiﬁuﬁﬂﬁﬂu Agarose
Gel Electrophoresis tazUSuaididuied 35328125 wlunfu launsaassanunavuduiiulanisi

Usaasiugnssnlu Agarose Gel Electrophoresis

a a

fnanssulszmea
Ya o aa a I o P Y] LY o
AITBUDUDUNTZAY AT.IUQYDITIN INFTFUAT I0NTUINGIMTATNITUNNG UUNIj5 Anganldanuiinedny

mslfianuasludealfiamsdmsumaiin LAMP
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Detection of Streptococcus salivarius in Postmortem Blood of Drowning Victims
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Abstract

Diagnosis of drowning is still difficult in autopsy. There are no pathognomonic findings to indicate
drowning as a cause of death. Streptococcus salivarius is a flora bacterium in human oral, throat and trachea.
In case of drowning, Streptococcus salivarius may entrance to the blood circulation via the respiratory tract
and might therefore be used as an indicator of drowning. The amplification of Streptococcus salivarius-
specific sequence in glucosyltransferase K gene (g#fK) was performed by Loop-Mediated Isothermal
Amplification (LAMP). Heart blood from sixteen diagnosed drowning bodies and other sixteen non-drowning
cases were analyzed for the presence of Streptococcus salivarius DNA sequence by LAMP. Streptococcus
salivarius DNA was identified in ten drowning cases but not detected in the other group. However, PCR
technique was also performed to target the material DNA sequence in sixteen drowning cases. The result
showed that PCR can detect Streptococcus salivarius DNA in ten of sixteen cases and as effective as LAMP.
This study showed that the detection of Streptococcus salivarius by LAMP can be used as indicator for

drowning.

Key words: Drowning, Streptococcus salivarius, LAMP
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Flea identification and forensic science
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Abstract

Fleas are wingless insects with mouthparts adapted for piercing skin and sucking blood. These insects are external
parasites of mammals. The insects’ recovery rate is important because scientists can estimate the time of death, in the case of

the body having been immersed in water. This review is about flea identification and its important in forensic science.

Keywords: flea, flea identification, forensic science.
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Abstract

There is a long history of the use of microorganisms as weapons in human conflicts, whether intentionally or
unintentionally. Since the September 11, 2001 terrorist attacks in the USA, the anthrax letters, the threat of future attacks
with biological agents has been taken seriously. The characteristics of some potential biological warfare agents is followed as:
1) that can result in high mortality rates with the potential for major public health impact 2) that can be easily disseminated or
transmitted from person to person 3) that can be easily produced with low capital investment, e.g. Bacillus anthracis,
Yersinia pestis, smallpox. Purified highly potent toxins are possible biowarfare agents, such as botulinum toxin which is made
by the anaerobic bacterium, Clostridium botulinum. High sensitivity of method is necessary for the detection of bioterrorism
clues. In this context, several molecular techniques and practices including DNA amplification, DNA restriction, plasmid
analysis, and nucleotide sequence-based analysis can be extremely useful and effective analytical tools for microbial
identification. Clinical and epidemiological indicators are required for laboratory and technology considerations.
Microbiologist plays an important role in prevention and control, but not production the biowarfare. Convention on the
prohibition of the development, production and stockpiling of bacteriological (biological) and toxin weapons and on their

destruction is international protocol for elimination of biowarfare.

Keywords: Biowarfare, Bioterrorism, Molecular Biology, Biological Weapons Convention
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to news media to government
k A k k * k companies, Sept. 18 leaders, Oct. @
6 Anthirax first
E § 4 confirmed
ES
=% 2
: ST g g PP
R R R R GG
ot o o O F " F P F
T @ AT e P Y g e
* Cutaneous Symptom onset dates, September—November 2001
ﬂn Inhalation |IFIOrida B MNew York City EMNew Jersey B Dist. of Columbia® IGonmcﬁwt|
n Death w = inhalation anthrax cases.
* = Metropolitan District of Columbia Area, cases were residents of Maryland (3) and Virginia (2).
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(b)

Y PN ' ' < s 9
sUN 3 Bacillus anthracis (a) wpanFestiaunsuun Usums Bidulaailes (b) anyas Ialativuy blood agar

AnyazuUUNTZINEN (910 Madigan, Martinko, Stahl, and Clark. 2012: 939)

CDCAUames H. Stesker Publi Health Image Libeary

COCFutiicHealh image Litrary

Y o a {a o a a
sUN 4 TsAueuUNING (a) FAUNATHINI (cutancous anthrax) 1Az (b) ¥AN1AUNIE1Y (inhalation anthrax)

(91N Madigan, Martinko, Stahl, and Clark. 2012: 940)
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Infective dose Incubation Diagnostic
(by asrosol) peariod samples (BSL) Diagnostic assay

a J [

B000—50 000 spoTes

0,001 mg/kg (type A)

10:0—500 organizms

1050 orgamisms

Assumed to be low
{10100 organisms)

1-10 orgamismes

a2 o

o Y a Ao 1 v
‘VI111/ilﬂﬂTiﬂ‘VIiJ’E]G]i'Iﬂﬁﬂ’.]flllﬂ%@@i']ﬂﬁ@l']ﬂ’sjﬁ

@ 1A aa o Ay <
ﬂ\ivl,llll’.lﬁﬂ'li@i’.]fl]’JH%%EJL“K’E]LHJTJTJ@LTJ

1-5 days

1-5 days

2-3 days

2-10 days

7-17 days

4-21 days
(species-
dependent)
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1A (Borio, et al. 2002: 2392)

9o dy =\ < 9 a 1 Y]
‘IG]ﬁ]'lujulG]f@LWfl\uaﬂu@ﬂllﬂgﬁ'lu'lﬁﬂﬁﬂﬁ@Iﬂﬂ‘ﬂ]\?'ﬂ'lﬂ'lﬁhlﬂqq

Blood (BSL-2), tasue

[azal swab (possibly
BSL-2)

Blood, sputum, tisoe,
lymph node aspitate
(HEL-2/%)
Bloodsenom, sputam,
tiszue [BEL-243)

Pharynapeal swah, scab
material (HEL-4)

Blood/serom (BSL-3./4,
gpecies dependent)

Cuolure, Gram stain, Ag
and Ab detecdon, PR

Ag detection, mousze
binazmy, PCR

Culare, Gram or
Wright-Giemsa stain, Ag
and Ab detection, PCR

Cuoltnre, Ab detection,
PCR., EM of tsoe

Cuoltnre, Ab detection,
PCR., EM of scab material

Culture, Ag and Ab

detection, PCR., EM
of t=sue or seram in
SOME CISES
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10—100 orgamizms 5—&0 days Bilood (pained Cuolure, Ab detection,
{months acote/convalescent zerz), PCR
EOMEdmes) bone marmow [BSL-3)
1-10 organizmes 10—40 days Semum (BSL-2/3) Ab detection, PCR
30 ngp/ peTson 1—6 hours Masal swab, serum, wrine  Ag and Ab detection,
{to incapacitate); [BSL-2) PCR
1.7 mg/peron (lethal)
ancephalitides 101} organisms 2—14 days Serum (BSL-2/3, species  Cuolture, Ab detection,
(species- dependent) PCR
dependent)

Incubation perinds quoted here may vary slightly from those described in the text, due o the different reference sources nsed. Antigen (Ag) and
antibeady (&b} detection can be perdformed wsing encyme immunoassay (EIA), immuonoflooresence (IF), or agghstination test formats. Mowadays,
molscular tests (PR can be designed to detect most organisms by argeting specific conserved gene regions in their genomes. Other abbeevianons:
CIMC, Centers for Disease Prevention and Contral; BCR, palymense chain reaction; EM, elecronmicroscopy; BSL, binsafery level.
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CATEGORY A AGENTS INCLUDE ORGANISMS THAT POSE A RISK BECAUSE:

s they can be easily disseminated or transmitted person-to-person
» they cause high mortality

» they might cause public panic and social disruption

» they require special action to protect public health

Bacteria
Anthrax Bacillus anthracis
Plague Yersinia pestis
Tularemia Francisella tularensis
Viruses
Smallpox Variola major
Filoviruses Ebola hemorrhagic fever
Marburg hemorrhagic fever
Arenaviruses Lassa fever
Junin virus (Argentine hemorrhagic fever)
Toxins

Botulinum toxin from Clostridium botulinum

~ 269 ~



NN3ANTRRANTANERT TN 4 21TU7 3

NOBNIAN — AUNAN W.A.2555

CATEGORY B AGENTS INCLUDE THOSE THAT:

» are moderately easy to disseminate
+ cause moderate morbidity and low miortality
* require improved diagnostic capacity and enhancad surveillance

Bacteria

Brucellosis Brucailz (several specias)

Glanders Burkholdaria mallei

Melioidosis Burkhaldena peeudomaliai

) fenvar Cowxiallz burnetti

Several food- or waterborne entaric Salmonella, Shigells dysentanas,

diseases imcluding: Vibrio choleras

Yiruesas

Alphavirusas Venezuelan encephalomyelitis
Eastern and westarn equine encephalomyslits

Toxins

Ricin towin from Ricinus communis
{castor bean)

Epsilon towin from Clostndium perfringeans
Enterotoxin B from Sfaphylococcus
CATEGORY C AGENTS:

Emenrging pathogens that could possibly be enginesred for mass dissemination in the future,
such as Mipah virus, hantavinusss, flaviviruses (yellow fever, dengue fever), multidrug-resistant
tubsrculosis

3 a2
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M50 3 RenFuiienimn1iilue135%19m (10 Clark and Pazdernick. 2012: 631)

Toxin LD50 (ug/kg) Producer Organism

Botulinum toxin A 0.001 Bacterium (Clostridium)
Enterotoxin B 0.02 Bacterium (Staphylococcus)
Ciguatoxin P-CTX-1 0.2 Marine dinoflagellate
Batrachotoxin 2 Poison arrow frog

Ricin (RIP) 3 Castor bean (Ricinus communis)
Tetrodotoxin B Pufferfish

VX 15 Synthetic nerve agent

Anthrax lethal toxin 50 Bacterium (B. anthracis)
Aconitine 100 Plant (monkshood = wolfsbane)
Mycotoxin T-2 1200 Fungus (Fusarium)
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Search for antibodies using
agglutination, RIA, EIA,
and 50 on

Blood ». Detect antibody against
sample " suspected pathogen

Antibody

3

Patient
(suspected
infectious

disease) Growth-dependent

Samples: blood, microbiology

feces, urine, tissue P Enrichment s 15olation s |dentification

biopsy, mucosal swab Use of selective, Pure Use of growth-
enriched, or culture dependent,
Molecular differential immunoelogical,
biology or media or molecular
immunology identification

Antigen assays Molecular assays

Search for microbial or virus antigens, Search for key genes of pathogen,
using fluorescent antibody, EIA, and s0 on nucleic acid hybridization, PCR

v ) 9
sifiis ﬁﬁﬂmiﬁﬁ’JiWIN‘VSi}EN‘ﬂQ‘UwaﬂﬁLﬁB’Ju%ﬁﬂl%@ﬁ1!ﬂqiiﬂ (310 Madigan, Martinko, Stahl, and Clark. 2012: 879)

dy A A o ] 1 A dy I Ay ax
NI33SYLTDUUANLTY (unknown) 1“@3681\‘]?{\1Gli’)ﬁ]ﬁiﬂﬁ]?ﬂﬂ?ilWT%Laﬂﬂ Wuaunnime 35

Aq ¥ A [ a . A A T I [
nagoun lsneszyluszAuveana (genus) 1azwiia (species) YDAUANITY LMY U 3 Uszanian

' o : I a o @ a g
Taun 1) Wn'ndl (phenotype) Feaz1lun1siiasanadnya N FugIUINGINIUDY  microscopic LAY

. ¥ A a aa A = aaa Ay o . . = g
macroscopic JINNMITTTINYIUDILUANLIY NIDFUAY 2) ﬂ;]ﬂ'iﬂﬂ/nﬂﬂullﬂll U (1mmun010g1c) “BQL‘]J‘Llﬂ”IS

a Jd A A 3 A a = J . < a o @
IUATISHADA NIDUUNABDIING (serology) LA 3) 31u'lnidl (genotypic) Lﬂuﬂ1i’3lﬂi1$?i1/]1ﬁwu1§ﬂiin

L4

o 4 I @ =
msszualunsdiimamsaimsaslansziveauyudalse1ssinm iuseanaulunaleuSun

'
A o o v a

< a o ] o a
llaglﬂUﬂj1Nlﬁ8Q@%}1uﬁ1ﬁ1imqm ?nﬂﬂliuagﬂﬂ%’]ﬁllagigﬂﬂﬁ']ﬂa g]l’f]\i1%}Wu38\11uqellﬂ1wclu5$@ﬂ%']@

13

iolszauanusmlonuniienudug lumsaeuauouNoIaNITANUITSIRIUFYNINUDINTTZVIA

A J 1 { @ ¥ [ a
miu g eznendesnunisldiyene Isansoa1siiy Iasaaul arenalnnisaslaasunaznig

a A

A < a 7 ~ v 1 Y ¥ A A
@]@Uﬁu@Qﬂi?ﬂlﬁql!aguﬂﬁzﬁﬂﬁﬂ”IW blutﬁﬁ]ﬂTimﬂ@Tgﬁﬂf?ﬂTWqﬂlLW§ﬂ5$"l]”lfl@@ﬂllﬂl!a3 ADIUNNUA

141510175

q

] ¥
ﬂ’ﬂllﬁ1h1iﬂ1uﬂ1§ﬁﬂﬁ1hé}ﬁMWﬁ llﬁ$ﬂ1ilﬂ1§$’3\1!ﬂﬁ§ﬂ Iﬂﬂﬁﬁﬁ§1lw1$ﬂ0%uﬂﬂlﬁﬁlg§0
~ ¥ o e a I Y =2y ) 9y
FININ l’l,@]!,!,ﬂ izﬂzﬁﬂﬁﬂﬂlﬂﬂt%ﬂ ITYTHAND uazmm"hmwamuﬂuuq !‘]JL!GI‘L! G]f\?ﬁ’t]\ﬂ“]fﬂ’31ll§ﬂ1uﬂqﬁ
A a Aa I Aa oA ] 1 A A ) tg
ﬂf’J’J‘V]EJ"IlLa$§$1J"I¢]’JTIEJ"IE°]J1!LHJ’JTI”I\111!ﬂ”liﬂ{]ﬂ@]\i”luﬂ\iﬂa”lﬁl L‘LlE’Nﬁ]"lﬂﬂ”li@]i?]ﬁ]l‘l/‘l@Sgullazﬂ”llluﬂlﬂfﬂiiﬂ
A d ~ 1 ] a t&’ A a ,5 a A o Q) dlﬂJ
“I/IL“]JH’(?(H’HGJ"U’ENﬂ1ii$ﬂ1ﬂﬂ1ﬂ1%’ﬂ1iﬁﬂl‘]§@ﬂmﬂ"uu@lHJ‘ﬁiiiJGb'Wl ummmgﬂu‘n@mmmwama%ma“lu

v
¥ Y =)

[ 1 o A a 4 aa [ a g I
JTYSINDUAU GNADIUASHAITNUNUIIG Lﬂﬂuﬂﬂ]ﬂ@%%ﬁ')%fl”llﬁi’)ﬂ”liﬁi'ﬁ]')l!ﬁ]ﬂﬂiiﬂ@]ﬂl%’ﬂ%ﬁﬂlﬂu

U



aa & = o A
219819 UANTANERNT UN 4 211U 3

NOBNIAN — AUAN W.A.2555

o A A A ' < S o Y Yas A ' Y 1 X
ﬁjlaﬂﬂﬂlﬂu']gﬁuﬂq@ ?JEJNll‘JﬂmiJ GLHTJTQﬂijN@@QGl%Tﬁ@uc] JI3UAY LYY ﬂ15@53ﬂ@£%@1ﬂ8@5\1ﬂ1ﬂ

Y 4 2 X a X A a a A a a
NAYIIANIIAU NITINICLIAYILYD ﬂTﬁﬁ3'3%1411&@1!ﬁl%uﬂl@ﬂl%@ﬁﬁ@LL@HﬁU@ﬂ@Iﬂl%@jﬂﬂlﬂﬂuﬂﬂﬂﬂuyiu

a I {
e Hudu (a13199 4)

1 g a 3 a a @ . o
MIATIIN AL UIFFHAVDINONFU u&Ni%ﬁﬂWﬁ@]i’Jﬁ]ﬂUﬂN%’JﬂWW (biosensing) VINMANTTU

! 9 a g & 2q = oA A A . <
ﬂ@f‘niﬁ’lEJ‘VHQ%']ﬂ’IWTﬂEJ‘IGBHf@ll@ull‘ﬂiﬂcﬁ‘luﬂ NW.¢. 2544 G]ﬁﬂﬂﬂuLW@ﬂ15mV]Lﬂﬂ?Lu@\1@@N1 Lﬂu

Y ax d'd‘]_leQ <3 4940

v o v a 4 a 2 [

Llj\‘]WaﬂﬂuGlﬁ}uﬂ'l1/]fJ']ﬁ']ﬁﬂﬁ@gljﬂQﬂﬂﬂﬂ?'ﬁﬂWﬁ@lﬁTﬂﬁ@‘U“ﬂN SANTNINUASITIALTININYIVU ﬁTﬁﬁ‘Uﬁl%}Glu

= @ Y = I & @ A @ K A
NITATIVADUBDIYITVININ ﬂ?iWGMH']ﬂ'Iﬁ@]ﬁ'ﬁ]ﬁ]‘]Jﬂ'l\‘l"]f')ﬂ?WUJu‘ﬂuﬂiuuﬂ@]ﬂi53J‘V]QﬂWGJJu16]Ju3J'ILW®

o Jd o ' [ J . A s @ 1
TOITUADIUNTUAINGD Waﬂﬂ’]ﬁﬂl@ﬂﬂi@i%ul“ﬁ@ﬁ (biosensor) Wﬁ'ﬂq’ﬂﬂﬁmﬂﬁ’lﬂ’lﬁﬂ@ﬁ'ﬁ]ﬂﬂuagﬁ\?
[ = d o 1 9 1 A o [ = 9
UYTUNNEINTNODNN Tﬂﬂ?}ﬂﬂimﬂ\‘]ﬂa'nﬂﬁgﬂ@ﬂﬂﬁﬂ 2 97U AD muﬂmﬁtytym waza1s¥ININ 1%

o = =R a aan = =1 ~ 1 [ I adg
ﬂﬁvl,ﬂﬂﬁi]ﬂi]WI'NGH’JﬂTW %QlﬂﬂﬂgﬂifJﬂ/H\i“lf’J!,mJLm&’iJﬂﬁi‘ﬂfﬂ/]@ﬂ YYIULRNWIS amﬂumaﬂmau LLer

[

4 R @ . @ I ] 4 1 o
nazduq thgamlasdyaa Fulasdgyaramemenwiudyana lnihriuasoseudyaralidg

o 9

[ a a o

] ] Y an < o a a I A A £
%ﬂﬁ@umuﬂﬂ@ (uau AN ILaf. 2552: L'J‘]Jvl,clfﬂ) a’liWHI‘Uﬂ”a NLﬂuﬁWiWEW@ﬂﬂﬂW‘ﬁﬁ@igﬂﬂ

o a o ¥ . . [l ! ° I
Uszam mldineeimssumiananiiiosounss (flaccid paralysis) taz 3uoglusienisneraiun Iy

a o

as a o o 3
81753201 A5msasremarsie Tunaiu & 15 1nil 1o (botulinum neurotoxin serotype A) gANAMUITUU

4 o wa L . A g . .
Tﬂﬂi%ﬂ%i’)ﬁﬁ@@ﬁiuuﬂ (fluidic automation) ImMsnaaouilunuy fluorescence sandwich immunoassay

9 [ Aa o [

3 4 o v W Aa Aa { o
Idwasaasa 1dnanmsvesluTeuwesae o1donmstunuuesasiy Tupdunnuueuauednsume

a o

] a o o a A o 4 a o a a o A d @
Glamiwyium"aummau 287 L!ﬂuﬁﬂ’ﬂﬂ@jlﬁﬂl%ﬂﬂﬁ@ﬂﬂluﬂwa1ﬁ@ﬂ (Sepharose bead) 1/]1??1?!}']1/]L1Ju§5]'3

~ a Y

52991 (capture antibody) AIULDUAVDAAINTDINNAANAINAIIATITDILA (fluorescent dye) RLRYRL]

QU

< @ a 2 2 a < a { ]
1WUAIA59900A I (reporter  antibody) VHADUMITNATDUGENAUINMTANTANAITANNogTuga1s

a o

A o a v o w A a ]
LUIUNDY AIFINTIV LATHINTIIAAN TN aﬂiuﬂﬂallu ANy W”Iﬂil!ﬁ\iﬁ\i@]ﬁ’lﬂﬁﬁ’]ﬁwyIﬂmauﬂﬂﬂg

Y

a v W 4 v J [ a v W 4 @ [
NANITIVUNY Lﬁ@NWHL!ﬁQLﬁL%@i%3‘1/]']1ﬁjlﬂ@ﬂ'ﬁ!§’f]\n!ﬁ\3 l,l,a$Qﬂﬂﬂ%Uﬁ?ﬂlﬂ%ﬂﬂﬂuﬁﬂﬁi‘gﬂg'lml!ﬁ%

uaaana I Anaaaua NI IuNa 1an1811Ia1 20 IR INNITNAABITSUUNLI A1UITOATID

U

9 v
arsin Tugadu 1dlulSnadad 10 x 107 Tua1d U7 6)

U

~ 273 ~



NN3ANTRRANTANERT TN 4 21TU7 3

NOBNIAN — AUNAN W.A.2555

MM
i
o

g
)
.

1$¢8¢
>

"

i)
L T4

-
PN
-
- v
L g

g‘ljﬁ 6 hlﬂ’e]zuﬂill fluorescence sandwich immunoassay “lumsma%mmsﬁﬂuuﬁﬁ’u (310 Gate, et al. 2009: 987-996)

A 7 ¢ X P a oA
ﬂﬁﬂ‘llﬁﬁ]ﬂ1§ﬂ‘lﬂ1§5]\11%ﬂi%ﬁﬂﬂﬁﬂﬂi"“@ﬂl"]ﬁ@u@uu‘ﬂﬁﬂG]fWTL!‘V]1\153‘1J°]J11J5Hﬂ!ﬂ1/'|1]5$l,1ﬂﬁ

@ a 4 L4 c’;’z " 2 a 1 ¥ 4
’d‘ﬁiﬁﬂm%’ﬂ%ﬁﬂ GIRIEY .o, 2544 (L‘l’i(ﬂﬂﬁﬂ! 911) U HANITATIVH AT UITHHA WU L%ﬂllﬂutmiﬂ‘ﬁf

o ' = VoA A A o A v A wa gaA
ANNANIULUAAINUIVDUTOAD ﬂ’]fJiu‘l]izW]ﬂﬁWﬁﬂ@nJﬁﬂ’] {l]']ﬂﬂ'ﬁ@]i?{l]ﬂ']qcﬁﬂqlﬂI‘]U@ﬂ’liiﬂﬂi%ﬁﬂﬁﬂ

Y Aa Y v A

A & = 1 < X J v .
ATIVNNUINNATIFIANG S 318 WU ﬁJuﬁf'ﬁ]u@ullﬂiﬂ‘ﬁfﬁ1ﬂwu‘§mﬂ’lﬂu fID Ames strain UDN B.
3 = X A v 3 o A Y 1 s o Y= YA
anthracis “INQﬂllﬂﬂ!“lfﬂil'ﬁnﬂ“]ﬂﬂiﬂ‘ﬂllaﬁil‘ﬂﬂ“ﬁﬁ Wovn.f. 1981 L!,ﬁ'JQﬂﬁﬂllﬂlﬂﬂiﬂBTll'JﬂﬁﬂﬁJU'J’ﬂﬂ

¥
a J @ @ a
T5AAATONNMTUNNINDINHANS 3014301 (United States Army Medical Research Institute of Infectious

. R v Jaq Y v 1 U Y a ua @ a
Diseases: USAMRIID) LmzfNuJumEJ‘Wu‘ﬁ‘Vlchlfﬂu’e)fmu‘W’iﬂa1EJGlu‘Vi’eNﬂ;]usﬂmisumﬂ’izmsa{ﬁwig’ﬂWim

Q

Y
=

1 Y 4 e o " Y o A I v ao
HINITNU Elﬂhlllﬁ518\11uﬂ153%ﬂ1ﬂﬂ]@ﬂﬁ1ﬂwu‘§ﬁ§ﬂ ‘?Hﬂﬂu’)'lﬁjjﬂi%‘lﬂ'lwﬂ@1ﬂlﬂuuﬂﬁ1ﬂ51uﬁﬂ1ﬂu’mﬂ
fanan (Clark and Pazdernick. 2012: 628; The United States Department of Justice. 2010: Website) RLERT
as 1 dy a dy 4 ddy o A . = J Y]
ADNITATIVUN LA UIF VB UAVDIUBDLUDULUNINBITINNIUU ﬂ'lluuﬂ'liiﬂﬂ Kemm Uasamue G])'\H“]JHLIﬂfQﬁ
a v @ a o 14 ad a [ a 1 [ : g’/
%’J’J‘I/Iﬂ'lﬁ\iﬂﬂln’ﬂ’)‘lﬂEl'lﬁﬂuﬁ)iﬂlfﬂiu LLE]SIGBH1 msguaﬂmm IIUNU Fraser-Liggett LUAZAUS c?iwmzuu

o o 1 Y . . < a 7 [ J
M13991M191)52 51U@011U The Institute for Genomic Research (TIGR) iodienad uasgtm’%uauﬂ AY

a do o A = 4 = j’ . . .
M3 ARTEHARUHINE 1o Indvesd Tunve e (whole genome sequencing) (Frontline. 2011: Website)



aa ooy o o
NM7819URANTANARS UN 4 217U 3

NOBNIAN — AUAN W.A.2555

H ana v 2 d' a a g !
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INCUBATION
AGENT CLINICAL SYNDROME PERIOD DIAGNOSIS TREATMENT PROPHYLAXIS
Bacillus anthracis Cutaneous lesion: 1-12 days Culture, Gram’s stain, Postexposuns: Anthrax vaccine adsorbed
{anthrax) Papule to eschar 1-80 days PCR, Wright's stain Ciproflowacin, 500 mg, PO Recombinant protective
Inhalational disaasa: of peripheral smaar bid = 60 d or antigen vaccines ars
Fever, malaise, chast Doxycycline, 100 mg PO bid undear study
and abdominal « 60 d also
discomfort {Amoxicillin, 500 mg PO gsh,
Pleural effusion, likely to be effactiva if strain
widened mediastinum penicillin sensitive)
on chest x-ray Active disease:
Ciproflowacin, 400 mg IV
gizhor
Doxycycline, 100 mg IV g12 plus
Clindamycin, 200 mg IV ggh
andsor rifampin, 300 mg IV q12h;
switch to PO when stable x
&0 d total
Antitoxin strategiss:
Neutralizing monoclonal and
polyclonal antibodies are
under study
Yersinia pestis Fawver, cough, dyspnaa, 1-6 days Culture, Gram’s stain, Gantamicin, 2.0 mg/&g [V loading Dowycycline, 100 mg PO
{pneumonic plagus) ham i direct fluorescent then 1.7 mg/kg geh IV or bid (ciprofioxacin may
Infiltrates and consolidation antibody, PCR Streptomycin, 1.0 gqizh Mar IV also be active)
on chest x-ray Alternatives include doxycycline, Formalin-fiwed vaccine
100 myg bid PO or IV; (FDA licensad; not
chloramphenicel 500 mg gid available)
PO or IV
Variola major Faver, malaisa, haadachs, T-17 days Culture, PCR, alactron Supportive maasures; Vaccinia immunization
{smallpox) backache, emesis MICTOSCOmY consideration for cidofovir,
Maculopapular to vesicular antivaccinia immunoglobulin
to pustular skin lesions
Francizalia tularensis Faver, chills, malaisa, myalgia, 1-14 days Gram’s stain, cultura, Streptomycin, 1 g IM bid or Dowycycling, 100 mg PO
(tularemia) chest discomfort, dyspnea, immunohistochemistry, Gentamicin, 5 mg/kg per day bid = 14 days or
headachs, skin rash, PCR div gah IV for 14 days or Ciprofloxacin, 500 mg PO
pharyngitis, conjunctivitis Dioecycycling, 100 mg IV bid or bid = 14 days
Hilar adenopathy on Chloramphenicol, 15 mg/kg IV
chest x-ray gid or
Ciproflowacin, 400 mg IV bid
Viral hemorrhagic Faver, myalgia, rash, 2-21 days RT-PCR, scrologic testing  Supportive measuras Mo known chamo-
favers ancephalitis, prostration for antigan or antibody Ribavirin 30 mag/kg up to prophylaris
Viral isolation by CDC or 29 x 1, followed by Consideration for ibavirin
U.S. Ammy Medical 16 mg/kg IV up to 1 g géh in high-risk situations
Institute of Infactious for 4 days, followed by Vaccine axists for yallow
Dizaasas 8magkg Vupto0s5g fever
géh x 6 days
Botulinum toxin Dry mouth, blurred vision, 12-72h Mouss bicassay, toxin Suppaortive measures including Administration of antitoxin

(Clostridium bofulinum)

ptosis, weakness, dysarthna,
dysphagia, dizziness,
respiratory failure, progressive
paralysis, dilated pupils

immunoassay

wventilation
5000-2000 IU equine antitoxin

Note: CDC, LS. Centers for Disease Control and Prevention; FDA, US. Food and Drug Administration; PCR, polymearase chain reaction; RT-PCH, reverse transcriptase PCR.

M33WunAeIETNINUENI3M (Genotypic methods)
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Restriction fragment length polymorphism (RFLP)
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Restriction endonuclease analysis (REA) of chromosomal DNA
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Southern blot analysis of RFLPs
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3) Plasmid analysis
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W a

a < o d
Mm3Aanzrdnutnalelna (Nucleotide sequence-based analysis)
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Sequence-Based Typing Methods

Sequence Based Typing Methods:
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K1 U

a ' o ' o 1 x a ' @ ] ' 1 v I
Usziiiugaeorglutodlvg nasondiu 25 ludr Fansdszidivaasergluiod Ivgiinnugeernuinniluduan

a
9
[}

iosnnludIngfimsnsaianvesnszgnuaziuadaFonoouds dniumsdszaiugiegluiodlngaiianm
AMAIATOUYA f'rmal:l/iﬂjmiﬂi:LﬁuGBNmqmmmz@ﬂuiﬂé’iwaﬁuﬁa5”81611511%14 finvedanannmaasuulama
MENMBINTZYN tazdnbuzmMIIden TmdamaasuntainemeninuesTude (Cunha uazaAmz, 2009) FaM3
1Jszgﬁuﬂhm1Eyumﬂiz@ﬂﬁummm@llﬁjfnmdamhm VYDINTLAMFY UUINTZANTTAIUVDINTENNY IHANATHE
(cranial sutures), 1HUT]ANTEAN (epiphysial plate), IPEADTLHINNTLANHINUII (pubic symphysis) , ﬂﬁ%ﬁ]ﬂéiﬂﬂ (ribs)

o o I
HAENITANTUNAY (vertebrae) wudu

a ] Y =S
mslsziiurseglaalduinszgniszanu (sutures) Yoanszgnnzlvanisuz
o & Y 1 oa L. R @ Y Ay A Y a A 0w
Sutures 31l udoADFiIA fibrous joint Fuiludenehn liaunsamasu Ina'ld IHavinmsisenaenuveInIZgN
nz TvanAsbeae1sznouaie nszgnIHIN (frontal bone) N3¥ANAIUTINATHE (parietal bone) NTZANTINY (temporal
K2 )
bones) ﬂiz@ﬂ‘fﬁﬂ‘ﬂ@ﬂ (occipital bone) ﬂizﬂﬂgﬂmﬁﬂ (sphenoid bone) uaxﬂﬁzﬂﬂ%mgﬂ (ethmoid bone) Tﬂﬂﬂixﬁ]ﬂ
1 dyd' ) Y 1 A J = g}z A v I Y v A = Y
matiFouasnudotoaeNiTon I suture 39 suture Huldnsazidwdundniimalasundasldameryg aunsaldlu
PO Y9 1 o @ o A a oy a 4 9y oo ' v g4 A A o o A X
msszitiurierguesyana’ls lurisisandusoudanu luaiin weisuingiodInajsesaenzudouaanuuingsin

' 4 ' A 4 Y 1o . . 2
Lla::iﬂﬁﬂEJ"’IJENﬂﬁL"L]!fﬂiva’l’fJilzlﬂJﬁw"lﬂLﬁﬂL"ll1@(’38"]531 (Dalsy AT, 2005) Iﬂﬂ cranial suture ﬂjgﬂﬂﬂﬂjﬂ Coronal

I ' { ' 3 . I ' y
suture L’IJ‘Lli’t']ﬂ@]ﬂﬂ]ﬂ\iﬂi&’ﬂﬂﬁﬂgi&’ﬂ’ﬂﬂﬂigﬂﬂ parletal HagnIzen frontal Saglttal suture lﬂui@ﬂ@]ﬂﬂl@ﬁﬂﬁzﬂﬂ‘ﬁ@ﬂ

k1

1 I 1 § ] 1
JEHINNTEQN parietal Lambdoid suture Lﬂui@ﬂ@@ﬂl@ﬂﬂixﬂﬂﬁ@Qﬁzﬁ’)ﬁﬂixﬂﬂ occipital HATNILAN parietal Squamous

I 1 y Il 1 o { 1A
suture Lﬂu’iﬂﬂﬂ’t’)ﬂlﬂﬁﬂ’izﬂﬂﬁ’t’)gizﬂ’lﬁﬂ’izﬁ]ﬂ parietal LLAENILHN temporal UONINUGIN sutures ﬁagummmmumﬂ
Y

Y .. L g 1 { 1 . { @ . . 1 ' 1
(palate) 141 Incisive suture FuiuspsnoNUENUNAIVVOINTZYN maxilla NUTUAR (incisors) BYiFENNTZYNAINTIN

@

=
Ny

ZDe

. J . g ¥ 1 A ' . .
premaxilla @UTransverse palatine suture Lﬂumamﬁg%m:wanmz@ﬂ maxilla LALNILTHN palatine UDNIIN

aQ

. . L g oA A ' . . : H
Median palatine suture cTiﬁLﬂuﬂTamm%mwamm’z@ﬂ maxilla 18 palatine %’1@«?;’1mmzmﬁammmumaamﬂu 2
aufpEIurI (Anterior median palatine suture) HAZAIUNAY (Posterior median palatine suture) 935085z A UFIAIU
ﬂﬁ?ilﬂxﬁ?ﬂﬂﬁﬁgﬂllﬁﬂﬂﬂ Transverse palatine suture
= 3 A [ o A a o " A o Y
Llu?ﬂixﬂﬂﬂi%?ﬂu (sutures) "U?Nﬂigﬂﬂﬂgiﬁaﬂﬁi‘klgslu!ﬂﬂﬂﬂa@ﬂﬂ@ﬂu?iﬁﬂﬂgﬂ%%ﬂuﬁﬂﬂullllﬁu‘ﬂ 1/]']114
< 1 A = o 1 dyd J 1 [ 1
ﬁ']ll']ﬁfl!fl’i“lnlﬁ"TLl"UE]\ﬁ'f)ﬂﬁuﬂﬂﬁ51ﬁaﬂﬁiﬂ$1ﬁ}%ﬂmu iﬂﬂﬂulﬁa']ulﬁﬂﬂﬂ'] fontanelle ﬂﬁ$ﬂﬂﬂﬁ?ﬂﬁﬁ1ﬂﬁ?ﬂﬁ")ﬂﬂu LBU
anterior fontanelle 921laluaosilvdsinaana 1ag posterior fontanclle 92 laludoufoUNAIINAADA (Steven, 2005)
=® af . o I A A & A 9 ] ya Aaa A a
M3ANEINTUAVY cranial sutures Wzt uBnmudennilsnannsaldszyieerguesdidediala mszmsilaves
. a = a2 a ' Aa v o Jdo =2 ) .
cranial sutures Lﬂﬂ%1ﬂﬂi$‘]J’JuﬂTi!ﬂJaﬂullﬂﬁﬂﬂWﬂfﬁi'ﬁ/]Eﬂéll@QiWQﬂWﬂﬂMﬂ’JTNﬁMWHﬁﬂ‘UﬁWq ﬂTiﬁﬂHWﬂTiﬂﬂéll't‘N cranial
Y A A o 3 Yy ' ] A a o A
sutures ﬂ"lﬂi]']ﬂﬂ']ﬂﬂaﬂuuﬂﬁ\?'ﬂ']\?ﬂ']ﬂﬂ'w\l‘ﬂﬁ"ﬁJ'ﬁﬂﬁ\Hﬂ(ﬂLﬁu"lﬂﬂ'JfJ@'nHJa'] Iﬂﬂﬂ"lﬂﬁ]']ﬂﬂ'ﬁlf’]fﬂn@'lﬂﬂu"llﬂﬂﬂigaﬂﬂ
Y AR ' 3 ' Y Y a .
1831 Sutures NAnp MMy 3 dauldun seeilszaumadiuuonvyeIny IHanAsye (ectocranium) 081sTaU

Y] a . A
WiﬁﬂWuGluﬁllENﬂﬂaﬂﬁi‘Hz (endocranium) Lmzi@ﬂﬂizﬁm%ﬂizﬂﬂmmuﬂm (palate)
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a ~ ] = 1 . [ 1 < = a
Ectocranium foU3naNogmeuannse lnanAsuzlsznouaie sutures natedau Fuaazaiuniziimsanay
A A A A o A 2 A v g A A A A o ' ' 2q ¥
Funzweuaanuatinoy lunesesseamae B fiumunarinasul msiveudnnuves sutures uaazaiunly
[ 1T o [ 3’1 ci a 1 dl a Aaa aaa o
syoznarlumidu dniudeauisone e sures  Usziiugaeerguesynnaiidedialalunisiainemans
. a d' 1 = Y 1 Id' a 1 =) =
Endocranium fiousnaiiagnislunss Tnanfsuzisznouai sutures 3 #Iu0gnUs nU@INDUY0INTE THanfs by uazll
= ' Yy ' a v
msulasuniasegaasanal Tag Todd taz Lyon (1924) Ta1¥deiauennzin msdsziliugieergued sutures 910019411
Tu vz ItanumiuduazA1wgnAeaInnaImM1ed1uuen Buikstra 1ag Ubelaker (1994) 83 1d@np1damsdsziiugaseny
nnsg Inandspenemulu wuneunsonegszyseerguesmsidedia laneduvthnmniv @u suture U1V palate
< 1A A Aa o 1 1 v R G A A a dﬂl 1 Y
AnuMiimareuAnnuILTeeTeenie liruny suilunszurumsldsunlasineliuaaentieeigio
M3ANE cranial suture IMANATHUBN Meindl 118¢ Lovejoy (1985) 1@318011i 1111190199 Uunse IHanAsHe
nemrsalFlumsdsziiugcegld Taodwnuanawsoldlsziiulan 10 dwmiia1dun midlambdoid, lambda,
obelion, anterior sagittal, bregma, midcoronal, pterion, sphenofrontal, inferior sphenotemporal 1@ superior sphenotemporal

A A 9 ) A P Vo ' v A I ' Y 1o oA ' ]
L‘WBL‘WMﬂ’nngﬂﬁ@ﬁlmumiumﬂuﬂ llﬂuﬂ'ﬁlluQﬁqllquLwaquﬂﬂﬂlﬂu 2 ﬂqullﬂllﬂ @’]llﬁu\iﬂ@ﬂ‘luﬁjuiﬂ\i (Vault

k1)

]
a ]

location) Taun midlambdoid, lambda, obelion, anterior sagittal, bregma (/8¢ midcoronal a auﬁumﬂwagmmfﬁu lateral-
anterior cranium MALR midcoronal, pterion, sphenofrontal, inferior sphenotemporal 9% superior sphenotemporal (;sﬂ‘ﬁ 1)

=1

4 4
Tasmslsziivaeergandumianartiinnuutudrdnimnldswiunatsnya vazamiseiiss1dagd1dms
Yo . LY &L A Y = o q¥a T
UszumorgTaelddumiian1eeg DU suture 11U ABINTIVINA HaZIFOMIAUDI IATINTZANAIBT I 1K IAAAMIIUE
4

a J o ' o g ¥ a A a 2 a 9 A Ao Y a
LWi']&’W']ﬁ']iJW]ﬂiﬂ\?ﬂaTJfﬂ&”ﬂ']Gh’iLﬂﬂﬂ'ﬂuﬂa’]ﬂlﬂaﬂuiuﬂ’]iﬂiglllu uf]ﬂfl]']ﬂuﬂ'ﬁﬂizlﬂuﬂ?mﬂﬂuﬂuﬂﬁﬂﬂﬁﬂﬁ&’Lllu

' o A = o q ¥a 9 2
FINNUTIUDU ﬂlﬂﬁﬂigﬂﬂ‘ﬂ\iﬂS‘V]ﬂﬂlﬂﬂﬂ’nugﬂﬁﬂﬁﬂﬂﬂ]u

= o o = A Y a1 v ' g o ' = . .
71N 1 werasdumianne vunse Tnanfsveiansalslumsdsziiugeigld Tasutiseenihu 10 dumialagil = Midlamboid, 2 =
Lambda, 3 = Obelion, 4 = Anterior sagittal, 5 = Bregma, 6 = Midcoronal, 7 = Pterion, 8 = Sphenofrontal, 9 = Inferior sphenotemporal t18g 10 =

Superior sphenotemporal (M1 : Meindl tag Lovejoy, 1985)
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. ' a I ' ..
Buikstra 1182 Ubelaker (1994) laiimsuaieszezmstlaved sutures oomidlu 4 sz 181A 5282 open, minimal,
significant 1182 obliteration 11382 open W8T WINTZANUTZE U (suture) 53 luTMsIFoUAAN Fo9119N0gTENIN
Aa o & J AR .. =2 o Aa A a o 1
nIzenNAAMUTNTBINAN 5282 minimal HUWDY ANV NTMIFONAANUVOUEINTZYNMETY suture TasaOARIIY
2 A A o o9 ' s 2 7 L. = Ao P
81704 suture UM IFOUAANUN 08N 50 1UTIHFUR T2OE significant HUIWDI T2oLNUMTITOUAANUVDI suture 1Y
a A a o J < I st! =B a [ A o a ] 9 A
AAOANINEIIVBY suture IMTFoUAANUNINND 50 lodiduaanll uandinadivdiundinuilasg szozqaiione
. . = Aa A A o AR I ' YR Y1 ax
obliteration ¥X18093ZEZNTMIFONAANUVEINTZAN IABTNYIEL INAINTONBUTUTOITENINNTZYN I8 Daui11ITNS
= A ' D) A A o Y] ' A o = 3 A Yo A '
ANY13zozM3TlAupd sutures gABUYINIZAGUIATDINBTUNAAIBA U AT LAIBINMIANYINAITTABN 1HITNMTDUY 39U
Y A v o dy ' Yy a . I A
A28 1OAWLNUEWINYY ADI Rosanna AzANE (2006) 1A11LI5202N151Av04 cranial suture 0oNIW 5 5202 (317 2)
[ a @ 1 Y 1 @ 4 a o Y 3 Y [
uaziimssziiiveiganioaiss 1aun Grade 0 d3nauaaIToaIFONAANUUDA sutures THIHUIUDFAU Laasn: Tnan
o ' [} 1 v [ A 4 Aa a o 4 a o g’; A
fispzanainzgegludofnuaz Jogu Grade 1 FUTMIFOUUIUVTARANUVDY sutures HAZTOOLTFONAAN U WU 1)
uaasng TnanfAsyzasnaningeglutedInanoudu Grade 2 ImsieliUvessoases sutres MiFouAany uatios
111 50% uaagng TnanfAsyzaina itz egluded lvgaeunan Grade 3 Inmsvieliluessessos sutures Mion

Annu 1NN 50% taasnng Tnandszainainzegluodlvaaoulato Grade 4 imsmielivess 09500 sutures 0

iouAnNY 100% uaaiin: InanfsyeAainanuegey luews

§1Jﬁ 2 UAAINTHLNNTIIAVDY cranial suture ﬂ@ﬂlﬂui:ﬂ:ﬁhm grade: 1 : fused but not obliterated (A), 2 : less than 50% obliterated (B),

3 : more than 50% obliterated (C), 4 : 100% obliterated (D) (ﬁlﬂ: Rosanna Lagaae, 2006)

< a ] a Aaa
MIANY cranial suture mﬂmqﬁ’m“lu (endocranial sutures) ﬂmma‘n“l%'“lumsﬂixmumqmqmimwm"lﬁ'

wuniy Tagusnunaneazegniaduuunely endocranial suture M3ANYIANITOdUNA TAKIUNII foramen magnum
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= A 4 a o 1 dy Id =% 1 dy @
wsorny 14 Ineassninnszqnng TnanAsuziAeonu MIFouAan Y0 sutures tnantiuiiioauanssudasanyme
< ' ~ @ v g ' 3 '
Taena Tvesnguilszannsuazansanozszy1a ludod lvgmnuiu Tasudseenilu 3 szez Iaun
1. %29919381919 20-34 1) 3n0dussey early
2. ¥290193¥HIN 35491 daegluszes middle
3. ¥2901g 50 YnTennnd neglusees late
A A o Y ~ v o Jo T A A= 3 o 'Y
MIFOUAANUVDI sutures 3NN N U TuTANudUTIUe1g Tasutsusnunanueemilu 3 duwrualdun
A aNogUU coronal suture 3UAUIN bregma 1154 pterion N19AIUGE At sNOgUY sagittal suture ANBIAADAAIIN
17UB 1 suture 1AL AN UINOGUY lambdoid suture NIAUF TagdnBUZMIITFONAANUVDI sutures 1HOAAMNANE
Y . A 9 [ A a o 1 .. A 9 ' ' 1 [l @ 1 Y
VINNIAIU ectocranial AOBITZAUMIIFONAANUDYIUTZEL minimal W5oRENIMEAIIBYIUTITOR g nouA
(young adulthood) S13zAUMTFOUAANUDYIUTZEY significant HanI110g UHI9T0R 11 529na19 (middle adulthood)
uazmIzAUMIFeNAANUEgIUTZeE obliteration LaAII10g U191 INN1 50 T (Buikstra 11az Ubelaker, 1994)

a 1 A 1 =~ a A A 1 [ A =
ﬂ'li‘]Ji&’LiJu‘b”Nﬂ?q‘ﬂWﬂi’ﬂﬂl"]fﬂll@’l’f]"llﬂ\iﬂi%ﬂﬂﬂf]ﬂﬂinml‘lﬁlﬂ?uﬂ1ﬂ‘1/lL§Elﬂ’J'l palatal suture MYusesrouandn

U

a & A a Y A v ' Y .. < A VoA
ummwuwmmm“l%’“lumiﬂimuumqmq"lﬂ Tﬂﬂiﬂﬂl"]ﬂ’ﬂuﬁﬂﬂﬁﬂaT}ﬂi&’ﬂﬂ‘ﬂﬂ’lﬂ ncisive suture 1ﬂu§@ﬂmamamg

1 v 9
ﬂ?ﬂﬁ}1uﬁﬁ}1ﬂlﬂﬂﬂi$ﬁ]ﬂm1ﬂiihlﬂﬁﬂu@ﬂllﬂu@]ﬂ@g G?Q‘]J”Nﬂ‘iﬂ@”lmifJﬂ‘]_IiL’JmﬂﬂﬂﬁTJ’ﬂ premaxilla Wu'lu infants 1z

. ' 4 Y 1o ' A o ! 5] . < A oA '
children ﬂ’t‘)ﬂJ”ILJJ’t‘)LEU”Iﬁ’Jﬂmﬂﬂej‘i’t‘)EJL"]f’t‘)ﬂJﬂQﬂﬁTJﬂﬁ]%ﬂWthlﬂ median palatal suture nJuiaﬂmamamwnsxmwnsxgn

U

. .9 o . . .
maxilla 8% palatine VINFIWUALVINODNIINAU transverse palatine suture LINNTLHN maxilla DONVINNITYN palatine

i a o v A & - '
MIANYUFOUAANUVDY sutures Wia1Htiaeenilu 4 U5 ldun incisive suture, anterior part U943 median palatine suture,
posterior part of median palatine suture (8% transverse palatine suture Buikstra (182 Ubelaker (1994) #3189 1FeN
Sﬂﬁmmuauymi’mm incisive suture 1AM FOUAANUINLIV 1T IO posterior median palatine suture L% transverse
9 1
palatine suture meamsz@ﬂuuagiuaa;ﬁwmmuﬁ’u (young adulthood) ESIJWﬁmiL%E]JmﬂﬂuIﬂﬂﬁuﬂ”iﬂi’ﬂlm incisive
suture, posterior part of median palatal suture L% transverse palatine suture UALINEIUVON anterior part of median palatal
9 1
suture §anaiilaoguansinszgnivegluodlvgi$19na13 (middle adulthood) HAMINMSIFOUAANUYBA palatal sutures
@ t4 ' ) [} @ 1 g aw
T!ﬂ@u!!,‘]_l‘]Jﬁll‘]allimltﬁﬂﬂ’ﬂﬂi%ﬂﬂuuﬂgiu’)ﬂmﬁt‘gﬂ’t’)uﬂﬁ”lﬂ (late adulthood) WONIINHIIUIVGUDI Mann uazaAmMe(1987)
i o <3 4 o a ] . . 1 ' ..
Whmsanylesidudszaunsilaves suture 9819803501 (obliteration) 1o agod 1903199 1391 Incisive suture 923
a4 1 A = a A v a t4 3 A A
M3UAI5I11 suture DU ‘UE‘NﬂiZﬂﬂLWﬂWNﬂWﬂ u,az11izaznawmi1Jﬂml114aammazﬂmuﬁuymwmimqmmmq
= ' ' A A d y = a
Uszua 257 uazludiuved Posterior median palatine suture WuNIZTUAFTIgAlon1y 25 3 nagwumstauuy
i 3 A 4 a y Aav o 1A 1 [
auyssiedrusafgailionig 361 uenvmiulunuisedaldna1idninludiuves Anterior median palatine suture 1ty
. o 1= A A 9 J = Ao = 45! ISP
Transverse palatine suture 9263 litimstlaluauiergifosndi 43 1 uaz luauniieny 60 Vyu'll szlidiuve suture o4
a ' s 1w ' o 1 = Y y d' P
LWﬂWH‘]JWﬂ‘]Jﬂ’E)EINﬁM‘]J“'iiu?JElNu’t‘]EJ 2 UNN mﬂswqmmﬂanmmmmmgmu“lmmw“l% sutures Mnaruthnlunsh
a oA aa WY 1w 1 g o A 9 Y
wilszitiurneguesyanavaiidosia lasunuumilu Tl ludnyas reudianidi
911n91U390A199) 019M0a1 171 Cranial sutures vziFuFouAatuainanysai lureiodInaaunseivengna
a A~ 2 <3 A A o a < A Y2
407 uazioN®IYUINUY sutures AazpuAanuainIunsenaseadeurielll Mckern uag Stewart (1957) I@fny1

= 1

Y Y H H H
Nz THanATHZIINIY 369 FU MNFUTIUVINTEYNNEINHAUNADOYUBINKITOINTAY NUD1YTEHI1 17-50 1] Ngnai
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aelugansmmudmile wudng Tnandsueg$1uu 55 Fu fifiory 17-18 3 SnsiFeuRaiuve sutures tiesuedy
Taenuf sagittal suture 25% coronal suture 1% 118 lambdoid suture 8% wenvniimsAnu lutlsznnssuide (Daisy 1o
AYE, 2005) WUN uﬂﬂaﬁﬁmq 18-20 7] Imai¥eufnfuveq sutures 1ioa1aduIaowyi sagittal suture 14% coronal
suture 16.3% L18g lambdoid suture 4.7%

Todd ua Lyon (1924) 1811379320219 1m5 TAves skull sutures luimAsoa 1900 fuinnasuam 307 5u
wazluauiac (Negroes) $191 120 5 nudmsluauivauasiad uzduuumMsdaved sutures Mnmeduuendail
i sagittal suture SufimsFoudaiuiiong 221 uazﬁm%uﬁﬂﬁmmuauyifﬁgﬁamq 359 i coronal 11¢ lambdoid suture
SufimsiFendaiuiion 26 1 nazeziFendatuuuuauysalideoniy 429 wen91nH 11911350904 Perizonius (1984) I
fAnmsiFeufinfiuves sutures lumandgas1uu 82 5u uazlumame 1w 184 $u 1ndszans e Amsterdam
fiflo1gsznd1a 20 5199 1 TavAny1nsTAves cranial sutures 910M1981114 (endocranial sutures) Tae 14l WdoarumN g
foramen magnum 91NHAMIANEIVEUYT IWDANULANA1TUN15TIAY0Y cranial sutures 52119 TUINFIBUAZINAN
uazdm“lwauimiﬁ;auaﬂﬁmm sutures 21¥ONAATIIIANIIAUIY (endocranial) AOUNIIFIUUDA (ectocranial) 1aB

@ 1

9 Y ' o A . o ) {o 9
Ell’f]iJaﬂ\iﬂa'l’JllﬂiJ'lmﬂﬂﬁﬁﬂ‘Hﬂ‘u‘ﬂi&:‘]ﬂﬂiﬂqnqiiﬂlm&:ﬁ‘l’iiﬁmlﬁﬂi (Sahni ttagaue, 2005) LLCI%ENW‘]J"II’EJMUE]‘I?I‘II@L!EN

U

v o =

Y
1 a Y a <3 1 a 1
UNUNANTUUBY Perizonius Glf\?W‘]J'ﬂﬂWi‘l]ﬂ"U?N cranial sutures llﬂﬁ]glﬂﬂ‘fjulﬁ’ﬂu!Wﬁ%?ﬂu?ﬂﬂ’ﬂiu!?‘lﬁﬂi}ﬂ lmﬁﬂ'ﬂll
Y v 9 = ' ' a . Y = A A

ﬁ@ﬂﬂﬁ@Qﬂu"U@Q"U@N‘l’m/lﬁﬂ‘l&l”lLlﬁSW‘]J'Nﬂ1§§$‘]_ql"If'N'BWQIﬂﬂﬂ%1ﬂﬂ1§‘ﬂﬂ“’ﬂﬂ\‘1 cranial sutures mnmamu“luummmwaaa

MWﬂﬂ’j?ﬂ'li‘]QJﬂ"llﬂﬂ suture VI'IQ?%}"I‘L!‘H’EJﬂ
= A A o v v < 91
INNITANYINITLYONUAANUUDN sutures iﬂﬂ‘ﬂNﬂ'l’LlGlu ATUUDN LS suture ﬂlﬂﬁﬂi:ﬁﬂﬂlWﬂ?uﬂ'lﬂ fnzmu"lﬂm

@ 4 a o y I ] 2 o ¥

ﬂ?iﬁﬂ']&ﬂiﬂﬂﬂ?iﬁﬁlﬂﬂﬂWﬂﬂ”li!,‘%ﬂllﬁﬂﬂusl]@\1 sutures mmsa‘ﬁ%zizuawqﬂlamﬂﬂa"lﬁlﬂumﬂmqmmu ANUUNIT
a v " a v Ay v ¢ a A Y X Ao pat
ﬂiglﬂu"lﬁjﬂﬂ”lqsllﬂﬁuﬂﬂﬁiﬂﬂi% sutures 'E]EJNmEJ'J'E]”I%‘lﬂ“’ll't‘)i;l.a‘ﬂ‘lllﬁNHimLLﬁZNﬂTﬂJﬂﬁWﬂLﬂa'E]‘L!Z;N WQHLW?W%NGI’JLL‘IJ?W
Y o = 1 & a o @ Y Pp) A ) ) a . 2
ADIATUIUYU WA LFDHB IR mxﬂumﬂway’aﬂmﬂiz@ﬂmuauq ‘]Ji%iﬂ’t’)‘]_lﬂ']ﬂ Lﬂfuﬁﬂﬂ?ﬂ”lﬂﬂ”liﬂﬂsl]'ﬂﬁ epiphyseal plate N

' <3
druaevesnszgn iludu

mstszidiurrsoglaalfurnilanszgn (Epiphyseal plate) 53%314 epiphysis HU diaphysis
MINMUUIVDINIZ@NTNILFIIM epiphyseal plate
g’; J I [ § 1 1
Epiphyseal plate H30U19A59I580I Growth plate WudIuves hyaline cartilage ‘ﬁagizmn diaphysis Uag
a < @ { @ a A A 1 I
epiphysis Y94N529N¥1iAB12 (long bone) ¥4 epiphysial plate 1INVZNBITEINUMIAI YVBINTZANUDUNTINTZgnooUTU
Y
IGERERRETRNGRY (hyaline cartilage model) Iﬂﬂﬂ15L%§@mﬂﬂﬂiz@mm‘uuﬁEJﬂ’.n intracartilagenous ossification W3o
[ Y
endochondral bone formation ¥IM131953 Yveenszgn lusMevesnws @ Inglimsnsguenszgnunaedsi lidee
g 3 v . . a3 ' A o a A Yo P &
Wunszgnuaunazan iudu epiphysial plate 1Wudiuidsanmsonigiuanuenlinunszgnldaunsziey
a ! v Az A s A ' . . o q ¥ ' p a A Yt
Uszum 20-25 3 nszqnoeudiuiinezisuilaiseni epiphyseal line i lrnizgn luawisoNezesgiwanuenidon
a1 wenannszqno1Ia ludadsamnsany epiphyseal plate NYBUVUUALVDUANUYDINTEANTUNGIDNARY (Eerden

Y

X Vo ' { ) 9 A Y a a ' 9
Lagnue, 2003) G?Nﬂ']ﬂ'ﬂu'ﬁ]$ﬁﬁ3ulﬁﬂﬂmﬂﬂﬂﬂﬂ']ﬁLWNigﬂUﬂ'J']llqxﬂuﬂ']ﬁLﬂimlﬂﬂiﬂmﬂﬂﬂul%ulﬁﬂﬂﬂu
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a 1

s ' A 3 ' g Y 1 . . 3
MTDTYVNNQUIEDANTSYNDDUN epiphyscal plate nuseonilu 4 szez 1aun Zone of resting cartilage 11l

o a

v ]
v A

1 ¥ A a o . . 1 A o (=) LY . . . <
NIEANVOUFUNDYAANY epiphysis 1]izﬂa‘uﬁ}:}aﬂqmmaﬁmﬂ‘luummmm Zone of proliferating cartilage wWusun
1 1 A~ [T o o ) :;’ 3 .
Usgneudlenquiradnszgnoouniimsutsdailusiauun ldsuilversuuiae1aiu Zone of  hypertrophic
3 2 J 1 3 o 3y . . < d A ' a
cartilageelu%um%aﬁﬂiZ@‘ﬂ@ﬂuiﬂﬁuﬂﬂﬁ)ﬂimﬂﬂm”ﬁu Zone of calcified cartilage Lﬂuﬁvummﬂﬂizﬂnaaumﬂuﬁ'm
unaien Tinzeg Osteoclast 32197 l1ldpadatanszgnaeuaIuil uda Osteoblast a1 ladranszgnlni laaw
nszgnooniu lilisesy i linszano1ieen Taein1ue17U04 epiphyseal plate §3nuAN IUNTERUFAdNTZgnoouly
. 1Y <3 a2 < < = ' . . ' <3
epiphyseal plate HgAMI19A7 aanszgnnazuasnid llunuinanuamuiluduiSondn epiphyseal line 1823190100
' A X 4
vz gannaudn
@ ] Yo 1 . . = Y J o 1
s2oz¥invzeg INanudIu epiphysis ¥Inszgndalsznou ldreiad chondrocyte $11a1n danluszozns
' s A A 4 Ao o ' o v o g
uiaaaiveing1uIulsznoUAI8Ieaa chondrocyte NAILLIUARIAE o3dIMITULAIMLLLIAINBIVBINTZYN
a o o o A < ' =
¥iing1) NHTUTZELMIVOBAINT M TIINUVUIAVOUFAE (¥AdNILHgAM T IFaaIaTIMIVeBYUIAYDIYAd 1)
Y 9
Inajaiu Iimsadnasane eonnazanluiionszgnoen (Eerden azanz, 2003) HazAsNNZiMIUNINAIVBIHADA
r L s : < 4
1i0M (blood vessels) Lazisaanszgn (bone cells) 11111 Favziimaniynlasunasinnszgneeulihiflunszenluniga
o q ¥ A Yo ] 9 < o 1 A A A 4
ldenunsaminanuenldnunszgnlusumevesnusilalasmmz luwanuas ludogu Weorguesns unuunyun
A . < A A = Y ¥ 9 A o a A A
U319 epiphyseal plate NvzFudimsasunlamdiulaseadwuazniinll Tassasimssaioiun11ue1ve9
ﬂizﬂﬂfﬂzﬂlﬂﬂﬂ anng Lﬁmmﬂﬁmﬁaﬂﬁmauawmmaﬁ chondrocyte (Hunziker 4482 Schenk, 1989, Farquharson 101
Loveridge,1990) m3t/aguuilasue epiphyseal plate 910 o3 uiing fo 11aj 929511%A210817U03 epiphyseal plate anaa
' Y
111990191V IALAZANUN UL MYBINgUIEAANTEneoU ludIuA199 BT 1IUAAAL UBNIINUTIUIUNMTIAT 03

St A I S [l BL 1 ° a Y
vougaantanyu U INTANUHUILU LY ITas IUIAAZLDIAATIUINAIDNAIY (Kember, 1973, Masoud tagAe,

1986, Weise ltazani, 2001) (317 3)

J

Epiphysis

Epiphysis
° °§ °s °| Resting TG ERICE T
95%c 5| zone — " =F S
= = <=| Proliferative > S
= = <| zone
- = = / 8 8 ] HypertrophiC
= = 2 ) cell height
e A Hypertrophic
Q zone Column
8 separation
(O Metaphysis
—
Metaphysis ) Senescence U

3 2 o 1 Lo v a ' [ . ¢
zﬂﬁ 3 0. Uag . llﬂﬂ\iﬂ'ﬁ!ﬂﬁﬂu"uﬂ\i epiphyseal plate ﬂ']ﬂ'JfJ;umi"]q'Jﬂé’iﬂﬂJu UNTAAVUIAAIVDITSYTANE TIUVNANUHUUUUYDILTAA

chondrocyte ﬁaﬂm (‘ﬁiﬂ - aaulagan Ola uay Jeffrey, 2004)
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Tasondniitinanemsilaues epiphyseal plate Aodninavosges luwedalasioy Fanuiuiudesondnidawa
llﬁ'ﬁ'ﬂ“lmwwwmmmwmfiim (Grumbach 118 Auchus, 1999, Grumbach, 2000) “11!&3’1']3&1*7;6111@aaﬁuumaimmuﬁ%ﬁﬂﬁ’
Lﬁﬂﬂamffm‘naﬂunmﬂéﬂuuﬂawmﬂsz@ﬂﬁﬂ?nm epiphyseal plate ﬁ11ﬁﬁmsxﬁummmﬂﬁ’ﬁunig@ﬂﬁﬁnm
epiphyseal plate AAOATIIO1Y VA 141y (Morishima t1azANE, 1995) “lummsqﬁu%’miué’ﬂaﬂﬁﬁﬂ?mmmmaafﬂuu
walasuannnull Lsﬁuiuﬂuﬁm’hdﬁ”ﬂwﬁuﬁnﬁaﬂiwﬂﬂa (precocious puberty) ﬁfﬂzﬁﬂﬁ’ﬁnmﬂﬁﬂuuﬂawmmz@,n
Eiaullﬂgﬂuﬂiz@nﬁﬁnm epiphyseal plate 1330311nAA8 (Sigurjonsdottir 1Az Hayles, 1968) @83 luuoa lasauaziin
s anszuaumsasunlasesnszgneen liunszan Tasee lduaiuliimaiiusmiuveanasaideauazivad
nszqnis 1R US 190 epiphyseal plate dqwaGlﬁ’ﬁmsa%’nngﬂ“lﬁﬁﬁq%u (Silberberg 112 Silberberg, 1941) N5
1laeunilasued epiphyseal plate Tﬂgﬂuﬂixﬂﬂﬁu ﬁ)zgﬁﬂﬁuiumﬂwm‘:aEam’ﬂumﬁ@umﬂszmm 15 Fevzairldaunsa

o <3 Y I Y a = =] 9 A Y 1o
dunaquin Idandugezianugannniandainedodng jogu
N . 2 )
msiaves epiphyseal plate 4114ﬂ§$§|ﬂ‘1ﬁ»!ﬂ13°] Tus1ame
Y 1 gll 4 a 1
msnswdeszeznalunsiaves epiphysial plate Tunszgnauaiee duansaldielszliurieerguos
ynaald TagasodnurlfandnyaznisuenveinszgnIaease (Webb 11az Suchey, 1985, Kreitner Hazamz, 1998)
U I3 o
NIND8LONLTY (radiograph) (Schulz LiagAMe, 2008) computed tomography, magnetic resonance imaging 8¢ ultrasound
(Schulz 1azANE, 2008) MIFANHUNEINUNTIUAVY epiphyseal plate Tunszan¥iiao TiszTomilumsiazszysas
Yy
p1guesyanalununduiaInemansnienunsuTusund nsznszgn¥uaeg lusianiouesnnuis i
seazna1 lumsaves epiphyseal plate NUANA1INY
A 1 2 ¥ A A A 1 [ A o o A a
Mstlavednszgnuaazruly IMmsanszeznainieny nszgnilnazihuuneldssiliunonylaen13nsdm
a P ] XYY v 9 1
AnszddmInapiunszgne 9ldun nszgndunuu nszgniasuu nizgndua naznszgnilateyt uenviniiain
o = T 2 ] = o 2 4 A~ < a 4 a
msnpdanudniuenainnizgnendulugqudl diidanunihnizgnonsudugillvinadninin g divedlsziiu
o MY 1 2 L 9 Y A Y AN 1o 1 g ' o o oA
01y ou'laun nszgniiiie nszgniiui nizgn Inlad mieuiuanszgni lusanilunszgnend wunszgndunal wio
< ) a a 4 ] 4 a ] o x ] ) 1
nsggnaz Tnnngniinnimsginmsilafeuveudunsggmivetlszilivergaioruny Finnuuludvenszgnuaay
2 ¢ 2 ' o ' Ao A A 1 2 ' ¥ ad
Furunianuuanarenullawnaazauive narvesmsisullavesnszgnlunaazsu vaz lunaaziFomaniu i
A Y ] & Aa ?Y do ' Y ' Ao X aa v A g
ILOLANANNY WINTeNITzezaNYaauysaluundaana ety luudazman e aneInuBnAIY (Cardoso,
= . =2 g = a . '
2008) tazTuMsANEIYDI Crowder 1Az Austin (2005) BT UMIANEINIUAUDINTZYN tibia 1Az fibula TuuAazINALDY
A [
Usgrnsaurenanu Falsznou ldderuesnu tageninunui mstlavesnszgnaiuilates (distal end) V04
y 2 a A g A = A ¢ A A = = ' 1 A a '
nizgnisaesdulumemgusuduiieneig 12 1 wazezllaauysaiiioorgmas 16 1 lulianuuananiaeusesna ua
dy a a o A o A a g‘/ [ [ Y 2‘/ 1 =t 1 dy a
TumasigTuyomnaue s duewsiu azsuimsavesnszgnnidivlatsuazaiuduauaeiy 14 1 awdeana

a o A~ a2 ' = ' ¥ X a aa Aa a ' N 1A
ﬂlll'iﬂuEﬂgﬁuilﬂWﬁ'ﬂﬂﬁQLlﬁﬂWq 161 ll@]alu!Wﬁ"]ﬂfJ‘ﬂ\‘lﬁ't‘)\u"]f't‘)“]ﬂﬂﬂ3116113Q?31EJV]11ﬂ151Jﬂ611?J\1ﬂigﬂﬂ@ﬂ%‘]ﬁllﬂvimhllllﬂu 19

Y
¥y X

=3 9 o J < " a A A J a A 4 "o dy a g @ g’;
1 VINVDYAAINATIVSLH U E]Vl‘ﬁWﬁVlllNﬁ@'lﬂﬂﬁ‘]Jﬂﬂjﬂﬁﬂigﬂﬂﬂﬁﬂuimuuﬂ]uﬂQﬂﬁJ!Wﬁ waz¥eranle asiulums
P

o 9 ' 9 J J [ =3 dy a Y A ] )
unawagamm"lﬂi% ﬂ’Ji'VliTUﬂﬂu’ﬂiﬂiﬁﬂiz@ﬂlﬁﬁ']uulll‘iﬁlﬁﬂ$uli uazmaﬁmmz”lima wenNuuuudr luns
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I a Aa af ~ ~ '

ﬂi:ﬁ@ﬂll‘wﬂm% (clavicle) Lﬂuﬂszﬂﬂ%uﬂmmumiﬂmm epiphyseal plate w%’wwqwiuinmﬂ (Jagmahender
uazAme, 2011) MIANYINTUAVON medial clavicular epiphysis B30 521F2901GUBIYANA1UFI 30 Tisn 150
vasnnaunuioguliudr 18 (post-pubertal period) Epiphyseal plate ¥oanizgn Inilar¥1 Gulimsisenaanuasuaong

v ] ! . 4 £
18 U nelumsmnenazimanae uazszisudonaanuauainioniy 22 Yayu'll uensiniidanuiinsilaues epiphyseal
a a s J = ' 2 a = a
plate lumangezdadinnluwwasotszna 19 walupesenslumasonazman e o1anuinsdaues
. vy Y & ' a a o ~ ' ' a2 ¥
epiphyseal plate a15100n 111119 Fennvzlimstlasuauysaionnliergegsznine 30-31 1148 (Black 11az Scheuer, 1996,
Webb 1182 Suchey, 1985, Szilvassy, 1980) A911M151Av04 clavicle epiphyseal plate 390¢ 1131901152011 18-317)
Tagilszana msdnuunednunszgn InlardldtinsAniedisneunaislunumeduiiainemansnazan
Y s I = Qy & A 1 o P | 1A o 1 =3

nea Tusnd mszdlunszgndndunils inumuasmsgniiiate 1 Taesssuna iesnnnlidadivilSuaves

<3 J =
N3¥QNLUI (compact bone) UINNAINTEANWIU (spongy bone) (Thieme Hag Schull, 1957) nﬁz@ﬂ"lﬂﬂm%'mszﬂznmmi

]
a o = =

2 g’/ =2 o F a 1 aa Yy A
LRIUYNAUINITIUTIU ﬂﬁu‘lﬁ]Qﬁ']iJ']iﬂ‘Ll']ll']1"]511!ﬂ']ﬁ‘]Ji$LiJu"]f’Nﬂ']E!"llﬂ\?ﬂ']iLﬁﬂ‘])"]ﬁvlﬂﬂ (Pasalasacqua, 2009) MItavoq

o

' 4 a v A1 o & ' ' I a0 A

epiphyseal plate v09nizgn Tmlarilulszmnsmusemauazgaaionaany nuzdawanoszezinainsienilan
1 % T o d' 1 o 1 a o Q’ a 4 = a 4 4

HANAIINY 1FUN5TIAUDA epiphyseal plate Yo MwNog U Tonuaieniinuisullaleniy 23 1 uazllanuuanysaiile

n321901¢ 30 I (McKern 1ag Stewart, 1957) 1az1nmMsAny11ua101L3n1gARDNINDI1 N151AVY epiphyseal plate

a X a g 1 Y o ' 1
ma3ﬂ3$@ﬂ”1wﬂa1%'1wwﬁ’1u"lu (sternal end) i]%!ﬂﬂ‘ﬁu1u!Wﬁﬂfﬂuﬁlﬁﬁlﬂ’JﬂULWﬁ"lﬂﬂ HAzUENINUUTINLN F19a1 1y
P

a) 1 v oA A A X ' a ' Y Ay Yo == Y 9
mMstaunagszay mzﬂgmmmaEmEmmmlumwnmmmqﬂﬂauwumllﬂmmiﬁﬂm"lmm (Webb g Suchey,

'
ad v

dy a . 9 j’ =} al A o
1985) UBNIINIUNITUAVDA epiphyseal plate VoInszgn Inai luremanannuneziiszeznaimstanaaiu 9n

= d' U o = o a o 1 1 = a .
msan lulszmnsmeanesngifuuazsimsnfFeuMeunu1ems iy nuN1YIuTN151AUe4 epiphyseal plate
[} < 1 a o 4 a
mmﬂizﬂﬂ”lwﬂm%’wmuﬁ’miu (sternal end) {3 INIUNAFWWFIIDNINU (Ji aZAL, 1994) Lﬁ’t‘)\ifmﬂﬂﬁ‘ﬂi%mu@Wq%Wﬂ
a . = v 9 = 9 ' =2 Y o ao E
m3stlaveq epiphyseal plate N de 1N IU091 2189819 Bass (1971) %thﬂmminmmwmmaﬂaﬂlummzuuuaza;ﬂ
R 2 yye = 1y o 1 a4 ! Y oy
Lﬂu‘]ﬁ’Nﬂ']q"llfNﬂigﬂﬂlmaz‘]ﬁull?ﬂﬂuﬁﬂﬁiuﬁ151\1‘1/] 1 Lm"’ll@ll‘,G@Nﬂa1’Jﬂ!‘]Juﬂ']‘§‘]Ji$3J1i1!°11'3\1’é]1§ﬂ’ﬂ\1“] Ll,ﬁ%"lll]lﬂi%u!“l/\lﬁ

X Ao & v o Aoqu a @ A~ A vy
Llazl%'ﬁ]‘]ﬂﬂﬂulﬂuﬂ‘ﬂﬁ]ﬂ“l’faﬂﬂﬂ?iﬁﬂ?ﬁﬂiglﬂuﬂmuﬂiNu ‘*riimm’mmmﬂmaau"l’mm

v N y 1 J §
3199 1 uan01g lAgin@eveIn13la epiphyseal plate ¥9INIzANFUAI TUT19ME (331 : Bass,1971)

329N (bones) TIUAY : proximal (?J) aauane : distal (?J)
Clavicle sternal end 25-28 acromial end 19-20
Humerus 19.5-20.5 14-15

Radius 14-15 18-19

Ulna 14.5-15.5 18.19
Metacarpals 15-16

Hip bones 23

Femur 17-18.5 17-18.5

Tibia 17.5-18.5 15.5-16.5

Fibula 17.5-18.5 15.5-16.6
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cg, a . A @ v IS @ o FL a 1 Y o
uoNINHNIUAVDI epiphyseal plate NNTzgndunaindIdnsniunlslumslsziiugisergldunulag

Albert  tazAm (2010) IaAnyIN5U321iUT991g091ARAIINNTLAVDY epiphyseal plate NNszANTUNGITZAVON

]
a A 1

(thoracic) UAZ3zAUIOY (lumbar) lunguilszannaideTiaNegluisniuad (aldolescence) agIor InajaouAw (carly
adulthood) TagAnEIINAUTIFET AU 57 AL ’ﬁﬁmqawin 14-27 1) Tag'lduiaszoemstaved epiphyseal plate
voanszgnaundieanilu 4 szoz1dun stage 0 §311Tin15TAUe4 epiphyseal plate, stage 1 Sufinszuaumsiaves
epiphyseal plate, stage 2 IN15UAUDI epiphyseal plate WINNTT 50% SIAINVTOITOINTUAVON epiphyseal plate LA stage
3 iMsTAu4 epiphyseal plate nuvauysal lumandsvgiizuuumsilaves epiphyseal plate ﬁﬂugﬂuuumnﬂinwt
Houay limasudiuun Lf]mnjmaﬂgﬂw}mmqm%’ﬁﬂm ﬁﬂumﬁmﬁmazmﬁmﬂ%ﬁmsﬂﬂﬁum epiphyseal plate

9
IS @ 1

o A = a2 o o ' = Ao ' Yo '
LLUUﬁﬂJySm (stage 4) LUDUDYNNLLH 23 ﬂllag 24 ﬂsl]uhh_] AN LmﬂﬁﬂﬂisHuﬂfNhliJﬁ1n15053u1ﬂ"5m%u’31&7‘lﬁ"ﬁﬂ

K

=2 [ '

sazimaAvgeniiegm 15 39aziiszaumstlauea epiphyseal plate Tunszgndunduwaazaiuluszaula

Ay A A 2 A

Y . 1 2 o
ﬂ’]ﬁﬂﬁgu’]mﬂﬁlqﬂ'lﬂﬂ'ﬁsl% ep1physeal plate mﬂﬁﬂigﬂﬂuﬂa?f]ﬁuuuuﬂl@ﬂﬂﬂ uﬂm@ﬂwmﬂﬁﬁuﬂmlﬂ’mu1m
a v X o 2 ° J R o Yy A A A 2 'Y v A9
ﬂizmumthﬂ “ﬂﬂﬂjﬂﬂ’]ﬁu’]ﬂﬁg’;ﬂﬂ?iﬁ'lﬂﬁv] "lmlﬂﬂm’:;mi’;llﬂuEJEJIJ‘VHGI,THJﬂ’Jmun%ﬂﬂmw&JMﬂﬁuu LUAUDAITISINADAD
) { 9 9 g 3 { a o % Cod o - S
ﬁ51]'f]ll”aLﬁf]ﬂ@]uﬂjﬂ'f]’ﬂﬂi\jﬂjgﬂﬂuuﬂ LﬂmWﬁfJ:ﬁ]l’i ﬁl%ﬂ%’lﬁﬂgvli L‘W’iwﬂfﬂi]EJ‘VNETE]Qf)EJNL“JJHWJLLﬂimﬂﬂJU!ﬁEJmuGlu

a A o & v & 0o q ¥ a ¥ a v ) 2
ﬂ?ﬁﬂizllluiﬂfﬁl@\iﬂiﬁﬂﬂ uaxma‘ﬂiT]J‘ﬂfﬂi]EJ‘VIﬂﬁmumﬂﬁ]x‘ﬂﬂ“ﬁmiﬂizLﬂJuTﬂNﬂix@ﬂuuummgﬂﬁmlmuﬂmm‘uu

=) a
fnanssulszma

Jd o

a Aq Yo ° a y X 0 g ' Yy o
"’lJf]"’llf]“]Jﬂﬂ! D1V1TIGNAU ANINT wcl?imu,uzuﬂumimlﬂuuwmmmm i]uﬁ']lﬁi]qa'\l\?"lﬂulﬂﬂ'mﬂ I AR

a
'

Y a 1 A = VAo qyya v P Y ' o
ﬂi']'U"’lJ’t']‘]JWi&’ﬂmQ’E‘]“VlﬁiNﬂ']EJLW’E]ﬂﬁﬁﬂ‘]el']‘V(]ﬂVHuVI‘V]'lqlﬂQHJﬂu"lmiﬂugﬂﬂiﬂﬂﬁi'mﬁiﬂ"] mminmﬂnuymmzmmm
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Abstract

The identification of biological evidences using DNA analysis to determine of animal species has become an
important role in forensic science. The condition against the consumer protection laws such as the meat products may be
adulterated by other animals which were not shown in the label need to be proved by identifying species of meat contents. In
general, most of forensic DNA analysis was emphasized on nuclear DNA. However, mitochondrial DNA can also be another
source for forensic analysis especially cytochrome b gene of which the DNA sequence shows a specific order for animal
species. Since the target DNA sequence is on mitochondria so it can be used for analysis even in the old aged or degraded
samples. This research aims to develop the test which specifically identify of Sus Domestica DNA in mitochondrial
cytochrome b gene. The newly designed primers were used to effectively anneal to the DNA sequence in cytochrome b gene
of pig particularly. 70 pork meat samples collected from markets in the upper north of Thailand were extracted for DNA using
Chelex Method. Then, the DNA samples were amplified by PCR technique and the amplicons were analysed by agarose gel
electrophoresis. After electrophoresis, we expected a DNA band of 135 base pairs in size for the positive result. 18 DNA
samples from each species including human, fish, chicken and cow were tested for specificity of the technique. The result
showed that only pig DNA could give a positive reaction, therefore, we concluded that the PCR technique using our newly

designed primers can be applied for identification of Sus domestica DNA effectively and specifically.

Key words: Mitochondrial DNA, Cytochrome b gene, PCR
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