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M19199 1 Fulnd emsneedinuaveliadlulnatuninsianulugnd Hb E suivdu o-thalassemia

Y1RR199)
Genotype Clinical findings Hemoglobin
oLov/oLeL, BBE Normal A+E
Red cells slightly hypochromic (Hb E about 27%)
—oal, BBE Normal A+E
Hypochromic red cells (Hb E 17-20%)
~/0L0L, BBE Normal A+E
Hypochromic red cells (Hb E about 20-25%)
~/-Q, BBE Similar to Hb H disease A+E+Bart’s
(Hb E about 14%)
/oL, BEBE As for Hb E disease E+trace Bart’s
~/-aL, BEBE Severe thalassemia intermediate | A+F+Bart’s
(Hb E 809%, Hb F 13%)
--/OLOLCS, BEBE Similar to Hb H disease A+E+Bart’s + Constant
Spring (Hb™ 1-2%)
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‘WN']EJL'VW!Z ANRDANUIINLDNAITDNDUANN 4 KU1 639

HUaelsAFendNeRadileariionsdauniinetanunisduinalanaziasyivinliaueny

o & o a ' o ¢ o U oA P v
vihmuvaniduwuuiisenimiuednasgavieviisidadideuazonaiinnzunsndeunalgusenis
& 5 a a a = 1a & < aa T ay v ! a s Y v
Juagiuviauazanuiaunivesduduindeaniulnaealadiilugauialavssnitauuniduiui
AUrefiTineguiugaziiiadrauasdunddlaiiosnndmanunivasanegluoieivasquaslulsasdad
dlefguusannawnazmanusegiuassdddundazdimsnialnindulseasdadidessuna 12,000

[
CY Y INKY

AukazUszinsesay 1 vasuszunsmadulsasananiludagtusaiulsasidadidonazflaulnady

9

ﬁmﬂﬂaﬁqL“flu‘ﬂaujm9’1’1umﬁﬁmqmﬁﬁﬁmﬂzwmﬁaﬁaiﬁt,ﬁmmmqqﬁamqé’mmwgﬁﬂLLazé’aﬂmmi
muauilestulsassnandniufesedeausmilonnmhsnussgitensitedelsanssnvinaenay
nsluAUsnwmeaiugnssy (5)
nsgnsNasIuauvessemalnefitmnglunmsmuauuaztesiulsasdadidevingunsedad
3 lsArngiu (6) g
1. Ielulwiadanisnaadiile 1 (Homozygous a-thalassemia 1)
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22

3. Unsaadiile/alulnadud (B-thalassemia/Hb E)
FriudsdosdinimmadondieiNedediiiliu o-thalassemia way HbE Idoehsgndasdsaglimuusii
Uinwifidusdatifiodananlfesugnieaasimnzausioly

Tunanziusenidsavilevesszmalneineiisenunsnsamuiil  Hb £ sauduidy

1 =

o-thalassemia vian8s189U (7-16) WuMsAnwilunguaudedminynaimisuazumalsaiy (11) uag
nauaulng-lwusludmingsunsuavyssud (12) nugdslulnatudsiuiuliy o-thalassemia gedissouay
6.5 (@Anvnaniy a-thalassemia 1) uay 21.6 @nws a-thalassemia 1 uaz o-thalassemia 2)
pdduuennilumsinulunguiiinnglafinans (Hb toendt 11 ¢/d) Awudidl Hb E Srufudity
a-thalassemia 19 a-thalassemia 1 wag o-thalassernia 2 gefis¥oway 19.5 (13) Faduflseuiuiu
Tngiluindmiuussnnslunang fusenideavilenismuauuardostulsasdatifloviaguussionn
Lﬁmmﬂﬁﬁﬁgimiﬂaﬁuﬁﬁ?uuammiiﬂ B-thalassemia/Hb E  ua1dsmessyislsa  Homozygous
a-thalassemia 1 flenauslseglunouazusiiisl Ho E T6fegsnswugiil Hb E $uAuiidy o-thalassemia
donlidumsianizussrnslunanyfueenidsunieminiumszannsinulunguauanildly

=

I TngNIINYITIINsAnwlaNgdy a-thalassemia 1 HigaegufgdITImAuNsAnYIdayanIeladin

Y

eninunve Hb E 7fidu o-thalassemia 1 wilvagasiiedosaz 5.2 (14) w01 duldldngad Ho E lu

'
a A

pilnedusveslssmAlneionalitu a-thalassemia sauseliiguiu
nsAnwluasaideaulafiasAnuiaugnuesddiil Hb E SrufuBuc-thalassemia Tutszwins
aaldvessymailonniifesnuanuynues Ho E ganndsiosay 40.5 ludausaidesonisiyns
Julsasdadidlovedlsmeuaasvaiuaiuns (15) uaelisngunsnsianudy o-thalassemia gdlu
aaldiuiu (16) Jsdilonanaznurudulddamaiilsannsdnwaniuussloviienisnaunlunis
munuiarlasiulsasdadidelulssynnsnialivesUssmalnesgavnzaussly
2. QUszasA
2.1 Anwianuynvasnnigdlulnadudsuivdudarsdaddlsluussrinsnialdvesdseinelng
2.2 Wisuiteudeyamalafininevesiiiidlulnadud sewiredidiuaslaifdusanne
fawdly
3. szilBunazisnisine
3.1 fegruien
Hushogradenvesuszmnnaliluiminuasaisssusildtinunsnsiadeyamaladaing
Jestuuaznsnsameindlulnaduudrindsliinadud dlsmeniaumneuasadsssusviaesng
dondinanszgniundwie sl URnidunnzmatianisunmduninendeveusiunislusuald

3.2 35n15AnY



23

v a

feghadenildiunnieazihuusioufidueiionnamdusarnsndadifle 1 (SEA), Sanisida
iy 2 (3.7 and 4.2 kb deletion) wardansaadidonouaunuial3wigTsngens (17-19)
4. YBULUANTTANEN
pyravndusarsndadifislusienndenannussnnsneld Aislaulnatuduariideyanisladin
eduiuliddesndt 100 $7g
5. uafianadnagldiu
nIUANUYNkartayan1slaining1vesn1rdlalnatudsuivdudanisidadilelulseving
aaldvesszmalnedeaziduusslovisenisnaununuiienismuguuasiesiulsas 1dadidovila
suussionainanmsuduiusvesdudlulnatuduardudansdatilelussvnsneldueaseina
Inesioly
6. LANE1581984

1. Fucharoen Sp. Hemoglobin E. TMLT. 1987; 8: 21-9.

2. Weatheall DJ. The thalassmia. Edinburgh: Churchill Livingstone; 1983: 1-26.

3. Wasi P, Pootrakul S, Pootrakul P. Thalassemia in Thailand. Ann-NY Acad Sci 1980; 344:
352-63.

4. Weatheall DJ, Clegg JB. The Thalassemia Syndromes. 3 ed. Oxford: Blackwell
Scientific Publication; 1981: 639-44.

5. 038 lanegnm. Tsasndadifle. Tu: awssaiady, vssusns. sndaRidleinuvesly
Useimalnonoudl 1. vouwny: anzmaliamsunmduvinetdevouniy; 2543, 2/18-22.

6. gnssad Jiasey. lsAionaesdatiile. 1nsensauduInITIvINg 2542; 7: 17-22.

7. Sanchaisuriya K, Fucharoen G, Sae-ung N. Molecular and hematological
characterization HbE heterozygote with a-thalassemia determinant. Southeast Asian J
Trop Med Pub Hlth 1997; 28 (supple 3): 100-3.

8. naun1 Wy, AUl waunz, 3997 UnuwA uwesanz. snaadilleuazaniguinwminty
nguUsEInslinauIndonIIngIanTes OF Test Wag KKU-DCIP-Clear. 15anslaininen
waghvmansusnslain 2542; 9: 111-8.

9. naun Wiady, nunissa waulvegBen, afgen ueds, anssasaey. lulnaduuarsdadidle
finsranuludszansmluluiminedevouutu. NsaTideaminendeveunnu 2543; 5:
61-9.

10. 191950 waauli, aAnd waudnm. Busavhsidatidelud@ifunmeslalnadud. Tasside

a 6 U = a 6 =
NILNAUANITUENNYUNANWIAUZNAUANITLNNYUNITANYT 2542,



11.

12.

13.

14.

15.

16.

17.

18.

19.

24

naunT Masey, nunssa waulvegse, olgenweds  waseAne. srdadillowazdlulnalu
AauUndlunguaudeluminumeansauuazinains. 1sarsmalianisunng 2543; 28: 55-
61.

a Y 1

naunn Wiasey, algen W3e, NUNITTE waulyasen, uasane. sidadillowavdlulnadu
Anundlunguuszansingians: nan1snsialiasgvsiaiazuSunaslulnadudaludd 3
\A3ea. UwﬁméaﬁwLauaiumiﬂwqﬁsmmsmé’a%l,ﬁatmqmaﬂ%ﬂﬁ 6 Yuil 3-5 nqunAN
2543, FINIAFVAN.

nauNLaSey, ASlnsnedv, aner 315908 wazAne. N1snTansesRatillouazdlulnadud
luffiinnsidennseyathendisasy KKU-OF/DAP-Clear. undngotnauslunisuszey
Fmsuszidaiedl 25 “wadlanisunnd: VosUfuRnsdmsueutan” 2527 wweu
2544, Fanindedlu.

a

W B18NTS, NAUAT WASey, anssas Wiasey. sndatillouazdlulnaduiinunilunguanilas
I TAgnIsays. Msansmaianisunnduaznienmdndn 2539; 8: 149-54.

19 wnseil. nsnTidadednnsidadidunounaen. AUTIEIENTUTERRIYINTESaT e
WheResadl 6 Juil 3-5 WO WAL 2543, JANIAAIVAN.

Sriroongrueng W, Pornpatkul M, Panich V, Fucharoen S. a-Thalassemia incidence in
Southern Thailand by restriction endonuclease analysis of globin DNA from placental
blood at Songklanagarind hospital. Southeast Asian J Trop Med Pub Hlth 1997,
28(supple 3): 93-6.

Fucharoen G, Fucharoen Sp. Rapid and simultaneous nonradioactive method for

detecting Ol-thalassemia (SEA type) and Hb Constant Spring genes. Eur J Hematol
1994, 53: 186-7.

Fucharoen Sp, Fucharoen G, Fukumaki Y. Simple nonradioactive method for detecting
heamoglobin Constant Spring gene. Lancet 1990; 335: 1527.

ansns Yia3ey, Naun1 Wiadey, ensun Wk, MInseBudanisndadille 2 vinfowed

o v

AUMLITNTD1S. MsASmATANISLNNE 2543; 28: 17-24.



7. WHUNISIY

A1SANLUIU by

WA | Wy | nA | das | Ny | BLAL | WY, | §.A. | WAL

1. NUNMULLNas

A
v

wissLgUnIalazUen «—

A
v

[ Y 1 I~
LNUAIBYNLADR

a a
LATUUALDULD

A
v

ook LN

A5798UDANI51a

A
v

a a aad aa L3
el sngens

6. IVTIULALIUATIEH

A

e

244
Y

7. AANITIEU 4+

atuauysal

v

8. dauNfnen LLﬁ%LﬁU?J'e)&Ia

Y

4 a wa

o URn15398 1 wasiesfuin1sde 2 Anzmalinn1sunndunninedeveunny
9. aunsalfndndulunsdnen

= faa 1 Y v A wa a o ' ]

LﬂuqﬂﬂimmagLLaﬂ‘u‘ViaﬂUgummﬂﬂaﬂmzmﬂuﬂmﬂmwﬂmm

-Automatic pipette, Microcentrifuge e Centrifuge

-DNA Thermal cycle

-Microwave

—él:LEd]u, Hot air oven llag Water bath

10. quUszan (WA ddn)

-Tag polymerase 4,500 U
-dNTPs 2,000 U
-Oligonucleotide primers 2,000 UM
-Automatic pipette tips 2,000 Um
-Microtube LLaz?mS] 2,000 um

U 12,500 U

VLR A atuayunsinlaswidesesay 5,000 v




26

A28 19N 151 ¥8UlATIIN TN INIMATAN T SUNNERUVANY S0)

Aaae19Un

(F915991A599IUIINIUNALANISUNN TN L[ne)

(¥9135941A599UIREMIANATANISUNNEIN 119N )

(¥o-voanavastinAnwNiilaseuIdeniumatian1sunne)

(¥o-voanavastinAn¥NiilasenuIdeniumalian1sunwne)

Tassuisemanaianisunndiidudrunilsvasnisine
AuvaNgnsUIanInemansiudin (nallanisunne)
AMZNATIANITUWNG UNIINYIFDVIULNU
Un1sAnwn 2560



o 1 <& o ca
Aaeg19luigyTavadsaarseivsny

1ASITEMIUNATANITENNE
1594
@F1394lA5IWITIMINATANSENNE N1 lne)

(@o1304lAT9NATENUNATANTUNNEAB15INE Y)

P LAUDADAMLMATANITWNNTUMINGIA UV UL

WeUsznaunsAnwseAuUs Y Ivemansiuda ((wadan1suwne)

A o oA a
WBAUN ...(ABU)... LOBDU.eeeeeeeeeee, 2L 2 PR
) (
LV CV =
UNANWYN UNANW
(
2171597NUS W
(
el ¢ '
919159NUNW15U
(

a2 !
8191589NUINW159U

27



faee19luidudavainssunisaavlaseiruiveniunaidanisunne

AzNIIUNTaeUlAsIITeanATansuNNE LA uliALY
(We-Yoanavesinfnwniaeulassanideniamalinnsunme)

(We-Yoanavesinfnwiniaeulassanideniamalinnsunme)

aaUN Ul ASILITEMIANAT AN THNNELT D
@Fpi39anasulassnudTenranadaniswungniulne)

(WoI39MapUlATIATENISNATANSUNNEN1YIBING Y)

& Y -
FAILAIUN..(ADU).. LAD U, WPl
(
UY5¢51UNITUNNS
( )
ASIUNS
( )
AFIUNS
) ( )
AMUAAMLINATIANTITWINNE ASSUNT

UNINYIAYVDULNY

28



4 A
Fo-Toananiwiive

9-YRANANYIDINGY

2D

N

N N a

ULADUULAA

)

d‘ a
An1UNNA

s A a 1 vy
‘I/laglJVlﬁ’lll’ﬁﬂG]@G]E]iﬂ

UseIRN1SANY

f9e19UsIRUNAN

UseanunfAnen

U/ UN/UNE Y e,
Mr./Mrs./MiSS...c.ooveeeeeeeenn..

FUN..... AU, Wl

- Yagiududn@nwinaiiansunnddudn 4
ANEMATANTUNEUNIN RV ULNAY

FININVDULAY

vonAnwiAuil 2 (§14) iagluniduae iy

29



30

Aaad1NnNaansTUUTEN A

AnRNSsuUsENIA

LIS UV VB UNTEAMUTOIAEANTIATE AT. UIYY LATYTENYT 819138 NUSNwlviAwuzd uag
uAlodgisneg e tuluseninen1silassnuidenamnainn1sunme AasnautIunTINIULAZLA LY
lassnuddenmameianmsunnglignouardiiaqailumies

a

YDYDUNTLANITBIAANTINTEE AN Y] TILINA kaeRIILMIaNT19138 Wewnmngd guid A3le

[

Fana filimuuziinepaonsunsudlelassoddemanadansunndliauysaldsiu
vovounsTAAMAIYIaTndlnuazanzmalansumsiliaueaT1ei Yan arsiedl gunsal

insesileuazyuativayudmiunsvilassddomanadamsumme
vevaunszAaivtiiviesufuAnsyuyu anzmaiansunmdnlianuoyazidsudmiy

msviluansmuauaunInIInTIIn
voveunszamataaiasnviuiliauuiioduedilunisuslaatidu asiifun wae

v Y aaa 1 = 19 ] A o av a o & ] Yy
m@ﬂa‘Uﬂmm’]ﬂu’W]mﬂﬁ’JULﬂEJ'NJ'P]QVJﬂVHUVW]’ﬂﬁIﬂiQQqUUQEJV]WQLV]@Uﬂﬂ']iLLWV]EJaWLﬁﬁ]@]aﬁﬁlﬂ@'ﬁﬁl@

WNEINBATUNS V09
wEyTuiey oy

Fuil 25 nuaiug wa. 2508



AI9e/19a15UY

GUEITY

AnAnssuUsENA
a3y
a15Uyn1919 (813)
GRRLGTTR G
AesUIEdyanualuazAYe
unAngan 1w lney
UNANEDNIWING Y
unin

- awddnyuasfinnvestiym
- Toguszasa

- YDULUAVBINITANY

- AUUAFILYBINITANY (913)

- Uselowifianinagldsu

- NUNIULDNET
TanuazIsn1sAnw
NANTSANY)
30iuazaTUNaNIAN
LONA1T019D4

Y
A1ARNUIN (D)

PN

Vi

Vii
Suldiawnih

1

2

31



A8 NF1TUYN15N

A13UA1579

32

PN



AegNa15UY gV

dsUeysu

33

PN



faegNA1esUIeaYanYaliasAIEa

o

AMBSUNYAYANYAILATAED

TSsanelne 9nws n H9 8 AURBA1WIDINGE BNES A D9 Z

dydnwallaz/MieAte ANUVLIULAE /T3 A LAY

nSu/ea. NSU/PTANT

o Alpha

B Beta

B-thal shot Beta-thalassemia shot

DM Diabetes mellitus

Hb Hemosglobin

Hb A, Hemoglobin A,

Hb Bart’s Hemoglobin Bart’s

Hb Con Sp Hemoglobin Constant Spring

Hb E HemoglobinE

Hb F Hemoglobin F

Hb H Hemoglobin H

HPLC High performance liquid chromatography
mg/dL Millisram/deciliter

min Minute

mmol/L Millimole/liter

NIDDM Non-insulin dependent diabetes mellitus

RT Retention time

34



35

faaeeunanganivilneg

Vi
WINYS NiNG, W3WT dunanax.  2554.  nasiUSeuliisunanisdeau AFB  antauvzlagnseiu
LHUNSLTUTUNHIUNITANAZNAUTULTINGIUIAALINUA BAZLSINYIUIAAABIVYLYY. TASIUITEN

WATANITENNEUSYY1INe1A1dasTuand1913% 1L NATANITLNNY AMZIMATANITLNNE

UMINYIAEVDULAL.
97191597UT¥ L 56, AR ASLUEyanYal
91915V © AS. 519 MIVINTATENA, 09.897 LRFYAT, wianiiady aggn

UNANED

’quiiﬂL‘ﬁui’iﬂawi@L%@%ﬂﬁﬁ’]ﬁiyuazgﬂmLﬂﬂﬂ@%ﬂﬁﬂﬁ’liiﬁ?jﬂﬂﬂizL‘I/l?ﬂ,‘l/lﬁl INNITATUINI
szunIneTlusguvetesAnsewdelan (WHO report 2008) Aanisalindsemelnedifiie gl
8 90,000 11 (142 $18seUszYINTUALAL) LazUsEanal 40,000 Motfufirefiaumzuindonisdon
AFB (62 1esipUszvinsuauny) Ssanunsaunsnsznedeinlsald nsfumiihenguiifesldnston
uvy AFB Sadudiifialddnedes danusumirgs wiheazdanulalinnin nsAnwiadsds
Tnguszasdifiefnwinan1snsa AFB  wesfodrnaumzanlsimeiuianyinun Samiaings uay
Tsameruranaeseslds Sminaswan Mwdsulastdaunzuinsafieifadesanaunzlaonss
Wisuilsuiuidumefinunisanazneundansnausdag clorox Falidiunauves sodium hypochlorite
fovay 5.25 Wnsnauduiauvzludasdin 1.1 Widdud Ussuna 5 wiidduluedosdufinnnuss
3,000 sousteuTluna 15 Wil thezneudumzuadissuasiiauvsivsouiaedisundon AFB lag
75 Ziehl-Neelsen wan1sAnwInUINIALEURE 240 feeg1e (lsane1uiaas 120 Aegn) Tanauiniu

I 1

Flnznauaune 19 f19819 @AEUSR8aL 7.9) LANAINIAINNITHDULEUNLLASASINLARNAUINLNES 9

o w a

fege (Aadudovay 3.7) agslltudAn1eadf (P< 0.05)

o



36

A8 WNUNANYDNIYI1DINgY

vii
Prasong Khaenam, Montisha Soonklang. 2011. Comparison of direct smear and concentrated
sputum samples for AFB staining in Thamod and Klonghoykong Hospitals. Medical
Technology Research Project for the Degree of Bachelor of Sciences in Medical Technology.
Faculty of Associated Medical Sciences, Khon Kean University.
Advisor : Assoc. Prof. Pipat Sribenjalux
Coadvisors : Dr. Ratree Tavichakorntrakool, Ph.D., Dr. Nicha Charoensri, Ph.D.,

Miss Phitsamal Saisud

Abstract

Tuberculosis (TB) is a chronic infectious disease and an important public health problem
in Thailand. According to the report of World Health Organization 2008, approximately 90,000
new cases (142/100,000) of TB and 40,000 cases (62/100,000) with sputum positive for AFB are
reported annually in Thailand. The person with AFB positive sputum is a major source of TB
spreading. Identification of the sputum positive for AFB is usually based on sputum AFB staining.
Even though the test has a low sensitivity, it has high specificity and low cost, therefore it is
widely used in general clinical laboratories. In this study, two hundred and forty sputum
samples (120 samples each from Thamod hospitat and Klonghoykong hospital) were compared
for AFB staining results between the direct smear of sputum with those using the concentrated
sputum smear. The concentrated sputum was prepared by adding sputum and clorox (5.25%
sodium hypochlorite), vortexing for 5 minutes and centrifugation for 15 minutes at 3,000 rpm.
The AFB staining was performed according to the Ziehl-Neelsen method. The results revealed
that the concentrated sputum samples were positive for AFB staining with a statistically
significant higher percentage (19 samples, 7.9%) than that of the direct smear sputum samples (9

samples, 3.7%) (P< 0.05).
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