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Abstract : Ratana Sindhuphak. 1995. Knowledge about Thalassemia. Thai J Hlth Resch 9

(2) : 97-113

Thalassemias are a heterogenous group of genetic disorder anemia with high incidence.

About one per cent of the Thai population are affected with thalassemic diseases. Thirty to
fourty per cent of the population are thalassemia carriers of at least one of the abnormal genes.

The prevention and control can be approached either by appropriate population screening

and genetic counselling in an attempt to discourage reproduction by proven carriers, or by
a programme of appropriate screening followed by antenatal diagnosis for women at risk of

having affected fetuses.
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1 derg010 	 (Thalassemia) rilui5fibilmiumritIn553.1 ti-lotinfill1A011f1FVUOsAll

n15-etliArnuinfimsfioloisr,tom7,11floilatidl 	 115,nau4lo ni 1.=,Inailu

inaillaNTIJAv 115t,';nowiluc1'Ioildt1rirlyia 4 dm viaDN olliinaflithf)6

MU alpha (a)	 beta (0) DEilldt,' 2 1414 flililf115di'll MU a aoD4 t5tifl21 a - thalassemia 6)1374115

fr511rilt1 3 'nom	 - thalassemia 031illSIOdaltiltJA141,;11 01 1.114If1SIIJITIJ41111V11 15tJfl J1

heterozygote (4111`tnAnTn,') w.,11,1Viiui5t1	 tn60111,05t1

'fil6r(cisi tiluh1 (Weatherall and Clegg, 1981)

(Wasi et al., 1980; Fucharoen and Winichagoon, 1987)	 1/111111111101

linhtrnftlyit, vtalorra

a — thalassemia
	 20-30%

Haemoglobin E
	

13%
f3— thalassemia
	 3 — 9%

Haemoglobin Constant Spring (CS) 	 4%

11A'rii31 13101111405;t:t10 OtliY11 	 tNYTY1i5n1r1ff

iffiv-vuo4bidai1tiltp nyttirli viluAlmi 8env

a —thalassemia 1 3.5% 12% —

a — thalassemia 2 16% 19% —

a -thalassemia 3% 9% 2 - 6%

Hb E 13 - 17% 32-6010

403),, a Tin valunl5tillit I tiuttat;naTilunlAnliNttanilupi5fillaolwdstaiffIvit, 51011141114)Inn,5

fliUtf1551J1115VVITIS141, 15f16100 fl5t,11151lent -murp 2532-2533 (Expert Committee 1989— 1990)

1fl9. 1.11if11591'111 -11 111JTfklitl,114i1P,‘,Y1711 31A'fIliflall141Ahlt1553J110151A'faillIEJ 111710101SC4011ill

ttd404 (1111-11111V,.,') 911.15:',Illild 30-400 1101115n111151t9115nYlff 1,1W,t,'4111611,f114I5f1116V(ifi tiltlifilOvill I
,

9S41,119111`dPITIAT14 46 (interaction) ta101-1111D111u5,nJlill 10 1110 500,000 014 (Panich et al., 1992)

IltipivuosibiXereisaiu

1140411,111fTlfill rbhuti6di'stiltm4a414Tuni5tumvw p as'io tIrtun-15:',%Dsullautii-)

OflOOTI4c lf11.1

11q,1111V1111,i1511fN el0,914111115nJlaill4f111911 -MICEJ 11flt:i'111,1111,111V1fltilt(13J1f1 rjd 9x1

i5t1V46I ciiii10 homozygous 0- thalassemia [Mt:	 -thalassemia/HbE el'Oliatitillf11111/01111MJ5ill1

filt1141.1111Afl (Ita01.1 Syringe pump) tilvi '01111.1 711,D i tlilDt,115nTlill 180,000-250,000 1.11T19 -1Of114 (10f1d15

oranuta% 1)

3. 114,1111d1VISilip I5f1V16V1910710 rihrationdrn-i5tultilehtitijathsthi,l'Atallh%;t1Iff1110

15fIvTiln551nlinfitoll'olvianitativihniiill ym	 015 i'nwilk,tailtiouflt,-Ftitranunn 6'snlvuni51161
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1111110411thlan111191 1J	 Tit-vni

tonial4itilvfmtfJuikwihmou	 n151ti0

Vitt 1_15talf(195115r( (Angastiniotis et al., 1986) r111511fOlilaf15

(Modell and Petrou,	 1988) f119S	 (Loukopoulos et al., 1988) Ildt,/6	 (Kuliev, 1986; Cao et al., 1989;

Old et a!., 1989)

41.40 01.4i1015tZ,' 41111

fl....41aal atiluitimiti viitlA'rriltilultrd5nTlfriitroiol 	 (Ostrowsky et a!.,	 1985; Kuliev, 1988)

111fl e)111 111filJ5tiilliti 111111E1 iLanelalf151111111151,11411116

V151141 eltfiurnivAaltiAAult,

1114-dinin11141^11,111553J

915W=ifitt111115f111„Ifil5ii

TnInelctl-n

111f111113:611115:Af11114 1111.411jU 1114J15t1 in5fnin 0,111.111N14

fil5t-iltmoommAIVI 1115511	 r,‘,TilifltnAnmw,.',11irift415fi fillnlvitmlaufludnFi

11:,AEJswion15311nrihli5fiti6rastilt,

tit:AaLi'utryluelo cd0Fulaniminini-ChfimlivilLi cilt:,;9iallillIJVIi'03J61.1113f115A1,1f11505 "MISD4

1^1111ff, 11111114111=11111111 A14q 115511 =51117915 11i7ittrvii5n1,1m551-i

LI,D:,11 flfllf151114111511,111(16 f11511f1')19Ji

Ig ulpynnavvili vi'0,1111-1 `htlIJIJUN141115tiltala01111V41V1553J 	 5 -i1 genotype 111.11J101(11141f145fM6r(-

41310 111 0:,' 91,X1,11f1 -15 ìratl 1,114:;11 -1 110 P11011101J1^^1 S1 t1^1JGJS11Nc11^l

1115011T1111^1111f, EUOAblA'ffililit1 1J5F-101.19i'1Elf115915

514g1p7404444o

DNA mapping 0159151T11,f151Aillt4')Ualflilf114 	 r(11.115f1V1511(11Vit

a—thalassemia	 Hb CS	 ii40111tLfif115)110 043t1VD114	 11G1111f1LdfltllGltJt11l1f111UlJlfl U0v1ilLi

11,11104q1Th' ill51Y11UVillIfifil5fItllayramotwih) cmiciii&	 41(1-1111W15140131f1111Jr(TIJ15fUPIA112,'

41144 )0

511111b4 1101,1)11tY1 d11115t1051TI Allift a—thalassemia ttflt,' Hb Constant Spring (CS) 14

19;14614 114011911 tlIJIA01-1F1110;ltiiii4fiD1111dfiAl " 11AflOA li111,11151filfiD1,41111 (Wasi et a!., 1979;

Luo et al., 1988)

e

rITIJ15f1V15 1TIN1Vit a —thalassemia 2 um', Hb CS ltma-4 
4

1n 91
9,

 11,11

1. Blood Indices (Pearson et a!., 1973; Schriever, 1975) Ttit' Uff04 .64filklf11111011D011414 	 Ifh16110
9I A	 ei

1.11 61Sfl4f11531httd1	 0A1111t) 171;i IA1111,1141115051t1116'15111310&011,0 littfl5DALD Coulter	 Counter
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Tow, `actissifi	 numWdicrunfivoiniltrwid,

14r1flrlIJ115t1'10 0111J11f11111011M1

14fil sill4a0146U01 Rbc count, Haemoglobin, Haematocrit, MCV, MCH	 MCHC (1011?(15111J1t1-

id% 2) 41Dti14	 qi15411	 3J1t1flil 10 11T3J/AD. 4131	 MCV (Mean Corpuscular volume)
.=„	 9/1;

idflf111111191	 PJUVID1AllYilliniii91 a -thalassemia 1- thalassemia r1i1441-1

Blood Smear f115915 -Mril-111091941AlUillV1101111A1h0110,1 611111911All F191i4T0t1 11111011000M

dav	 9i11-11141101 Reticulocyte 	 Inclusion body (10f1V(15111J10-

tali 3) vicutivviu	 inclusion body 1.11f1flil 	 50% 110,1111A001141,M1C,114illf.11-1I5f1 Hb H

Haemoglobin Typing ittlf1150519111111 ,111,1f1151401-Iii stlalabldih111-1V11-1111114141 !ADZ,'

1111.1i1J1i11 6110,1ThAt1611411Vifl:',15C491	 u	 electrophoresis 1 O microcolumn chromatography
A A

- Starch gel electrophoresis (Gammack et al., 1960) Qiltrillilf1151flfl01-11111D4F1
A/-	

t
9

Ur11411)

11,11,11	 HbE	 E UM'. A) homozygous HbE	 E OthAtn) rh14

elcilVlurvicyff 	 MID 6 -thalassemia1.-.'1^11.1 6̀11Jiflafill9fil0 A2	 A Villaitflfillt11-111t1F1	 (10f1V115

111J1Elln 4)

Cellulose acetate electrophoresis (Marengo-Row, 1965) rillit1151111JillitlITAILIflWr1V1141D91

(IDflr(15111110tall 	 5)

Microcolumn chromatography (Huisman et al., 1975) VinV11111i1Jittl Hb A2 1591UIP1411:,' `V111")111

141J 41111D114 0191a El 9 Hb A2 ttllit-j niuiou anion-exchanger 11191ilit:i71;	Hb

1-11115t1lltlfl	 Hb A2 00f11.1114 1f) Hb	 (10f1V(15119J1EliVil 6)

f11-11J flF104111111 Z; a —thalassemia Oa1J Hb A2 115t1nill	 2.5%

Flrill411111,1', 0- thalassemia	 1 !,1A `11	 Hb A2 111.15n1lill 5%

tlitt-111114t,' HbE V;,-1^11) Hb E	 1J5a1Jit11 25-30% tll Hb E 8911100flIt1111-1 ltr(Osli10111i11-1

a — thalassemia 1	 ilarMin1:.,IDfâ gITIA tlf111151119111q114f)

Alkaline denaturation test (Singer et al., 1951; Bauer et al.,	 1974; Huisman and Jonxis, 1977)

1 6615 -A1111i31.11ili 	 Hb F lG1t1Yl Hb tallYrItlIff-41	 11,fl.','Vlf191:,'f101,14"10V115D'd10 acid

ammonium sulfate tJfltJU Hb F	 frin'Thl5inithdD911114

UM: acid ammonium sulfate tIV111.115ili9rdililill14 (lDfla15111.11ULM1	 7)

One tube osmotic fragility (OF) (Kattamis et al., 1981) V151111f1-)11.111151t1104111911109111911

t3J0110A6091D111-11,11a0f1111J1i91'1J41-1 0.36% 1110609104111101f11-11.111710nlV1f1113J91 119ill"li1W11101cllOslf111

ii-dOalfliilliA110911191,9fill01101t) Hill Target cell, hypochromic

cell, polychromasia cdtaillati (l0f1f1151111E1rn 	 8)

Dichlorophenol Indophenol (DCIP) precipitation test (Frischer and Bowman, 1975; Kulapongs

et al., 1976) 01fItlflalVf1J11791O4a DCIP sillyillIlikilflflp104 unstable haemoglobin Hill HbE

11401t111 Hb 31t1111S1911Jali14 V110 [3 1,111111115i4111117,41 -)1,11 -illVflEl a UM', 6 1'111	 Hb 040q11-15111101

monomer 114V(15"dtfl10 DCIP 1141	 91 free -SH group ciLI1,t,11(1 oxidise IOU 'ifirlOrill-10;1101,1	 (Laflf(15

11111011V91
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101

11111191411rif1111111-IndrY1111^1141111111 (Kuliev, 1986) -AfivrviiI4doiiimin15-11105414tp4D1
pubt-ratD1n151114-nrin yi tila111401,01Fitnfiwnilt'AunumJiilolihijuln15119,A141.5trailn5511
1111911 2 11111.1i1D

Prospective counselling r111,1fl15111'411.11fIld -U=1-11Y11 ,91"1111fl553J fi011iltilr4110111f1501Jfli'ltfil4

1511	 tilutoWolrmt; twitilbil4119i1,1111 	 6t9114111

1416'4
=49,2?.,	 44, .71'	 <4	 d i 	, f4 <4	 A

Retrospective counselling 0,111.114 nfIllt1501M511114103J1fUIJII 15tVfilrid uilaJEJ JYVObnif1i1if1501Jf152

414 11141111114I5 d n

%11n) ovivt-miltiliAllmJ5tnaukm
fl151J5n311,1691511401	 um;40,1141111111J1J11N14

1115filtIVID9lihdb1A'Aliu 	 genotype 1A	 Ildt: genotype 159111011

1511

f1151r111118 genotype LIM,40511a1 E11910,9f11511illitlAAL310111111 0111Tiffaill511Jif15I9JI,151J9113JiN

9101 Mendel	 0,011V1151111101d9J 10)

0101 	 9)	 1;
.17n31146A5 -11thal4ttA).)	 um,'onsIt11

211111103,1111115t1 WAlisloacilani3101011-111t16

111511140V if10 -)61.1i5f1	 0i1%9

01f1151101I5fi

f1156'111711191DAI5f1

1115f 11111

iltueryilmn-mAa-nrIo4149iD01-mtlaz;fi5oufii'l
3. 1,11111011131011h1j 01f11731T41,115f1 3111flltai Iii14 n151E4itilolT13.1111311n

1. 5fil1d1915nfimifiDaq	 1111414 n154oRtliviiw,lhnlil'ini5lo
tvam,'rmi cuivim.;fi5outli"-) itaz440cifillf115VTAR141V11DAtiff111f155t1110,1

fllIC1I1TliN9AE1111111114111111 (Weatherall et al.,	 1985; Cao et al.,	 1986 a,b) 111911.15t,'?1,141110
1`)r 1491a 3,p	 11150114f155,6'UDA tir(111f15501i11 91f11111140 ,1d0111511 ,1114I5tiblAA1110 illfall-II5t1111

LiA4101AiDilliT.',141401,01uni5tviluiivicHmnolou 'hihmi'ulniriwAFioln	 riDUlif111115i1

nilTnInel cihu 19111544111D

lilr,,,ithutm:,'fi5oufif-)14Tilni5")11o15ti 14i'ufilttunlifiicntiurntvlq91D1I5f1	 111516q15fl

M:,',1111t0,1(151191L	 D1nill

NA	 441	 homozygous 13— thalassemia 110t	 thalassemia/HbE `V11.15t9111

Hb	 7	 fl511/910.	 f115V14f̀1409a.1141.15`,t,'illitilfillP&19101 Hb (1011111401tlfs191011l0q17115t9T1.1

9-10 fl511/91fl.

3. 1110-viiinTinlurPitiiiniltAnirrti
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5i 4 9) it	 4)	 41

4. 9T031111114115iliTIP:11.11tADASUMOOTJ063J1t1 	 14163140114V1164 hyper— splenism

cilf115TnInikrvilli1411 -)0i1 tii t) am 4 : 41

ri-ni"A cdqnt-iiultn5tp	 tatt:dcilfgailfiomn

ilp4fiutiannufpJ111111iini5tAutaltiA'rriltiluttarramlumIntFioliill
9,4

Auni5liltniu1150115fitiAai lstilut-insin5TITIIJ fil59151n50111-111n01V4V(clitiln

1/1414'141t15511 t115915')Iti v' t111115f111,1fl5511	 611131111111an 11151::

iiir11541691111111f.11.4i5f) el9i)01111fIll 'ffrhiloaaolli	 4191vramovvitmtil

n-15iitv-arinuini5Muni51114-dIf111111111Aillf1553J Lifilhttlt14111f1141^1111tb164cilialAivil

1J5t;Iliff 401311'ini5ovan5a4Cienwinvii1Xlui5lriumia 111 011.(t101(11:1011,1i,111i0

fl404
4

5:',1iirif11161	 1111,4f111111111

't17OVfai1d11 ii31144, 1144a14111-ini5to4I5lraninavil 1111

4111urvilifu till1J ad11111 TD4f1151I12an15m')w11i 	 3J1115:,'nout-iu tilalilvtilirambiSrfcgL310114

11.3.11S14

fff111.hrlitlInniffidOit-115itralei	 lvnalnId11111)110"40

riliffillfttli11141111A 6 6UOULifl	 0l 110411121.111111J111505105D1111:111J1trf9J il'a11.115i11(111411415411611.1Th

1110111t101-11110VillisIlli0 141111013101168 Ild5:,iiiiiinvitiannimpvial/1 ilfimmtafial4 crh141u

rf11J15tilnimain514111

WafIlSilf1111fl1505')T1.11n1011fliSlif15114 	 111.1-i1 11.1111J1JC1115:,'t1Dalt1 Blood indices, OF

ttat DCIP test IVIVaihkinfitj fillkill	 fi	 filmjne1)01	 (ILNIAIlMtl&e(ili110

ilt4;4 06%141,1101`ln(Mtiltrll&CALHA5V`II (Sindhuphak et al in press) 119i1115.40111111r11111A6140,941C14

friminiwu;rfulumim„vialciti-n
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I0110-1111111Wall 1

HdflIn11141111f1I116V110 ‘101E111f1b1dC111111E1 (Expert Committee 1989— 1990)

Homozygous a — thalassemia

filonvvill4olqat-n5 cmi)

33,300.-	 11111

d10141111,1&) 109,200.-	 1111'1

dl	 Syringe pump r1-1115111111 01411111411 25,000.-	 11111

(3101E11115141114611dn.15:',1J1ill	 3-5	 11)

fil9T9nin, 15,000.- Mil

thalassemia/Hemoglobin E

filTnumulumhzil

511117114 182,500.-	 11111

16,350.-	 11111'1

fiitiviTuAn 213,200.-	 11111

di Syringe Pump 25,000.-	 11111

15,000.- MI/

511414 269,550.- Mil

104

3
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Blood indices f115111tilk11111310IIDA1104 -)E1tfll 01 Coulter Counter it4 Atfilttfll 0131D electronic

1J5n101141E1 diluting apparatus IMt; computer modules `villAiNat-j4alltantliut111101

iT141141)10118 01,10A (Red blood cell count, Rbc count) 31111:11011114 411.-1/1J11.3

flT1111411111111Diii1Jinail14 (Haemoglobin, Hb) iiVrt-htlttlt 	 111D f1 51J

99.11101f151(1 (Haematocrit, Hct) f1113Ji)JVIllit1D4 ratio 5411211 cell volume 611D1	 red cells 11M,'

whole blood 11111:110111t

Mean corpuscular volume (MCV) filtPdEltD4 cell volume 'DO 11,11A110A110,9 31Yili')U11.11,1 fl

(femtoliter)

Mean corpuscular haemoglobin (MCH) fillP&JDNI haemoglobin 114 individual red blood cell

11Villtitf.114 pg (picogram)

Mean corpuscular haemoglobin concentration (MCHC) dilD i t111 04f1 -113,109111J41.,VU	 haemoglobin

1141110110 01,101 9J1111101VP14 f15 9J

tillif1F11104klf1111191110 0)141111V1011111491151A (Weatherall et al., 1983)

Blood indices range

Ifni Mil

Rbc count 4.5-6.5 3.9-5.6

(Alt/li11.3)

Hb (ni'll %) 13.5-18.0 11.5-16.0

Hct (%) 40.0 — 54.0 37.0-47.0

MCV (fl) 81-100

MCH (pg) 27— 32

MCHC (tii'li %) 32— 36
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Blood Smear f1119151%tri`1411DOCANOfllitlff. 61104131011D0110.1 (Rbc morphology) qi-rwrw reticulocyte

inclusion body

Rbc morphology

'Awn

	

sAl 9)	 9)
1100 EDTA blood 1	 11001.114 slide smear 11311.11,911At',YEI V11110111

Tilttril-40 01J16D3J410 Wright's stain Imni5m-„i4-)unA)D4lacv155frtl

ololloottonlai	 normochromic tt l normocytic

Iliothoumeimin6' marmarj uutrdflAlu l dilsrvilatlaremiThtu	 '6o4Anil 

IIDAtiO411r10 tuTlfluflA 19111	 f11-10.111 (Weatherall et al., 1983)

IS17101104141M300110411AmIn6 it-n)i-iau

Hypochromia -	 '1110111Afl	 1110f111111ffilliDlitall5rtIll	 Hb

Microcytosis - 'Ulm& Iliof11111unviiaAluf115rfflA Hb

Macrocytosis - erythropoiesis or haemolysis

Anisochromia - fif115ffi)141310th011016011	 ti4DMflifi0 haemolysis

Anisocytosis - 13101hOLLMNI-11011g11141461-1

Spherocytosis - t6o9ln genetic disorder 61104N11,90101h01104

Elliptocytes -	 tf-1091f1	 genetic disorder 61104N1141/10khOIN1A

Target cells - deficient haemoglobinization 1110 hyposplenism

Poikilocytes	 51111(1'4	 burr cells,

helmet cells (schistocytes)

- trauma to red cells 141 o severe oxidant damage rqdillrimmF,

ItAngi-miii

1111VITN inclusion bodies (Hb H) 11= reticulocyte count (Raven and Tooze, 1973)

MO staining solution (1% Brilliant cresyl blue 114 ethanol) Int microscopic slide 1 110fl trot:

rataluil
H UMIDDS1 1 140 0Vdfl	 iftt slide 6110d11

?JOAO cover slip UM: seal 410 vasaline
vA

tliriqtumfaillIal 15 Mil thilh410f1A)0111155011 t1N011110TUTIA reticulocytes

11114ifilt network talthil0flnbl O q iiill I'll! inclusion bodies 	 Fht

rllltlld reticulocytes	 TD1191011D911101 11,1flildf16t,'1.15`.",3J1t14 0.8-2.0%

inclusion bodies ii -11111t1W,'V10-iiNfflf.114 positive

H117111719,1	 Hb H disease W,',1A111111fl	 inclusion bodies tr1011 100%

a-that 1 trait	 inclusion bodies 1411DO tlf111115flifillf1111J1T110101505141001,1ADfl

11.1114 1,1A901,1110 011014111v9 huffy coat lilvi ' 11115`VWD1.1 V„-1111-101011DM,101iill inclusion bodies

1.15,111ili 0-1 t cliflA'ViD oil field
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11150510111111411104

14111115 AI3Jinailintviansflo '115;nau9i-mi-ru-nni51111,1-ruo4n5qazi.ilwilinnlifiurNim-114

1' 1ll116ra15nttuni3Jina1J11t11m11l ° Don

tintii41Murm-onJ5,111Alifi

1115tV11011111MAlEJ311118ai1l (Haemolysate preparation) 1J1ialt125 (Dacie and Lewis, 1984;

Hall and Malia, 1984; Brown, 1988) ii51ti a: Au94.ifi

l'ADoCilvialuivtD911,k9 (EDTA blood) 3.0 ml 1111,111:11417411111111 3,000 rpm (1,200 g) 15 14111

_ 1	_2
X-1,1110Vlifillf11 111DNJ:4)1U 0.9% NaCl 111111114C11 3,000 rpm 15 11111 tl@Ifill,1111-11/ 4 

4
Li)

T11'111411 2-3 115,1

1V11.11,41111.151,119151.1416111J31.11915110,111101,100110,1 tianh Carbon tetrachloride 1J31,11915f154
d	 9)

11141 6U0,11.1i1J19151104l1JAMOV-111@1,1 111t11410	 vortex mixer Dt1111154 5 14111 11110111111fllaDOIMALL910

1111J1`a14'd 3,000 rpm 11111 15 141fri

dot, .1Ar115flt.'"altJ 'ii1Jiflar114 410tYr1111111 lrilmia p olLf11111110f1011 Hb typing viD111

1116111:11/10V1011111411 f1151111J1,111 -20°41.

Starch gel electrophoresis

191181J Starch gel lu tray 1/016111 T141011114 12 9114. till 26 1111. 11141 0.6 9111. f1111.1

14141114 61101 starch 14Wo

14 combs (slot formers) villA,floiiasniuttriv starch gel 6-8 1;01

3. 11t1V1 haemolysate ilL91-51 01.1116111,9414 114401 (slot) LlUll capillary tubes
4

4. '311 starch gel tray 111111150,1 electrophoresis chamber 11f15,'011if150111101.15t,'Ilill buffer IA::

starch gel tray

17.10t1U'Al'eflrIA1 1l 300-400 volts qt111111171 4°C (11441rill) lf11411fl1 	 2 1111.

t1'09.111P114 starch gel A U orthodianisidine 1151.11ill 5-10 VI A ktflt,' fix gel 470 fixing solution

(2 fill) tt,1111,111111JTAIIJIflal.11-1 i911011

4 9)

kantiom Hb Constant Spring (CS) detect 100111 1.40401fl3J1J53J1 1d r1F13J1fl f115111 fresh haemolysate
2 —

11fl:;111511711111111WU01 slot al011113,1
c
d 51.11i111101 haemolysate 01TV1111,111111Ut11.111D1 Hb CS TWIYIA
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Cellulose acetate electrophoresis (Marengo-Row, 1965) 1V1614111i9J1i111101 Hb

11411eill cellulose acetate strip 114 tris EDTA borate buffer pH 8.5 115t1llill 10 141V1

1,1111fil4 strip 601111141111111211110 1t11111 applicator 11rJ91 haemolysate asnytutrill strip	 1it10
_9niv

911 2 ill 3 f154 114 101101111111111110f115

1,1111f,i1,1 cellulose acetate 1411 -145,11 -ill chamber 10014115?,',W1lif1504	 1,114?1,1".141111	 Tris

EDTA borate buffer pH 9.0 1111-411,1111 61111 IOU 1141111k1a11-1f111110 haemolysate bl7 041(1,141)fl11

tilA115,t'11V(1)61141 380 volts ilqamij i113(041.4114 30 LA	 11111.1116,1 haemolysate

11011filliO1A14

Lilltriti strip 66111,11V1f1 chamber 111f1551f15$1'01191111011 6U01 haemoglobin iiillfl001141)-111

IF13.117111411 1.5 1.M. r7111T1111011 Hb A2 11M,' 6 1in. il14T11 11t111 Hb A (i'lliT11 Hb 111	 1111F1111111,1

011.1f1 -111J141P1101 g)	 t-u 1411 11404 1-1111 30 Will (1416114141,11-11 4° c/f) 111-11111.11i0f115V141-1

Il0s1 11f1 -1134 1110101!415 11111111405

411,r)illf11LIJOi111114 Hb A2

% Hb A2 OD A,	 x 100   

OD A2 + (OD A x 4)
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Microcolumn chromatography (Huisman et at., 1975) f1151111.131J1i1411D.1 	 Hb A 2 bag salt

gradient

1161-11115 171 pH 7.5 1I4 glycine KCN buffer tIlij f1'11/114/J41111011401100 	 Hb A2	 ,'11,;t1f411
A

Ifl£1 anion exchanger 11-111i11,1,-Y1 Hb 11110 0149at1flfli 1WlUt1 11 4,10iii1Jf1111J141J41.1‘11011d01111J11411 	 Hb

1r9c14 tt:viloODM1f1 anion exchanger 1113Y11.101

Ad
a f115

1911t11J column 100111??11.11,1	 qmoutioA9JO1 pasteur pipette 4,1111111111)F11

1F11J working DE cellulose fl411,! 	 column 1111,11.15nJlill 3-5 9f1J.

11 Ot14 haemolysate 410 developer A (0.2 M glycine 0.05 M NaC1 0.01% KCN) 1:4

1.11-1r1 -3111111104 column 115:',1J1ill 2 110S91 1113J working DE cellulose ?Jai -31111'1110.1	 haemolysate 1111'4

1.15tAJliti 0.3-0.5

viD syringe 111410 5 1,W. 1,41611 pasteur pipette Chi developer A 5.0	 1,Ifl. 501T11ri-1111104

buffer 11111 Hb A2 00f1111 Ildt,'lli'111131J19154-301,1111th4111141 10 1.1fl. '3O OD	 415 14111411H15 1711

ail OD A2 I001417114111i.114 blank

14111 developer B (0.2 M glycine 0.2 M NaC1 0.01% KCN)	 5 1,W. 501511V
1
11111D1 buffer

Hb ilk14000111.11 dij1111i3J191511114 25 11D. (d1V441.11.11111111.1T1J1.133J191511114 50 3,1"d.) 'T1 OD

YI 415 11111411JVI5 Ifil4f11 OD A

4114)ilifil 0/0 Hb A2 4'4114

070 Hb A2 OD A2 	 x 100  

OD A2 + (OD A x 2.5)

till.li'lliiitnA51101 OD A 11114 50 1.M. 1111`db01141 2.5	 5 111,114
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1011Cf1ItilJlEllall

Alkaline denaturation test (Singer et a!., 1951; Bauer et a!., 1974; Huisman and Jonxis, 1977)

Hb F	 Hb F tilothliidilmocnwia41414 13.iononav
4
014	 tt,'Af1M,101,1111.10

od

(haemolysate) 0.1 1JD. al11-1110ailij 1.6	 11fl.	 1101 N/12 KOH atifiav

tta'-)	 tie u '9114 )1Jt 1O19114Y1 L'UtIlliflOOMM01111A00119)161111101

1,110f151J 1 1-1111 614 1J	 50% saturated acid ammonium sulfate 3.4 3Ja. fl,111411flOOTIOfl0,1111'14

N

f1501Vill4Nd3J410050111f150Mlelj "filtrate"
,1 	 V

"total" haemoglobin I9101if haemolysate 0.02 110. fl111,111M0M/19J14111M1 5 110. NrI1J111

101011 blank	 filtrate Lag N/12 KOH 1.6 In.	 50% saturated acid ammonium

sulfate 3.4 110.

td51 03J blank rhliTli 	 total IA01
9

1SVIMIcill 5 IJD.

1100 cyanide solution 2 110fl M1WYWO91111111D0fl l'N11 01,A0011.1iflaltriplIfid011tf114 cyan-

methaemoglobin

TA111591041111,V111741113J011f1 4 14	 540 141114111A5

9. 411,11ardi3J1i1,11101 Hb F 115

eqo Hb F = OD "filtrate" x 20

OD "total"
9,1

fliiii1F1 611DA Hb F 0111 3 u 6111,161J < 10

,	 A
011,PM1

1114 -wom Hb bart's 1FlArilarfliMirVnlViOirllt,'911.1 1141 G1h(614 haemolysate 1/13Ja21INMJ9101

Hb bart's oti Vni1111411 % Hb F

=	 0.48 + SD 0.24%
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One tube Osmotic fragility (OF) (Kattamis et al., 1981)

ViAilf111 lit1113,11113J41,1%01AD 0.360 131A0flit914 61101f1141.1f111Af1113J0 1.1A1,31OLDA1101110,3

Vi10111111n,'6,111A111,11113Jfl	 11;14 target cell, hypochromic

cell,polychromasia iffiJuaq ffilmottunrIth conm,mloe‘iilitrfii6vriltiloatillflu 114

'Arm

11011DO (EDTA blood) 0.02 1Th. 1ri11411DOC1 A Chi 0.36% NaC1 buffer solution 5 3.M.

lrilu linoo B 1131	 5 1A. Nd3J1M111613tMalis111119, i111431311101	 5 14111

1.3111J114i1 3,000 rpm 5 Mil tOld -1131'611J -Nfil OD 11 f1113J011t1M4 540 141l1441JG15 108

14111 fl &131,1114 blank

3. 411,V1i11111D 'illlua haemolysis A113

07o haemolysis	 OD "A" x 100

OD "B"

111111tJA1VIND

07o haemolysis
92.2 +	 7.4

Hb E trait 70.2 +	 18.7
a —thal trait 54.4 + 20.8

thal trait 48.7 ± 20.9
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Dichlorophenol indophenol (DCIP) precipitation test (Frischer and Bowman, 1975)

14111111 Pf DCIP V1,41111 Hb E iFfOLV6105/11141ddltilfilanIDUIPLIOtiltall5d:',D10 Hb

91A1-1	 Hb H, Hb Bart's *(111150t1t1 oxidise 14(1M,,J1D11141 11E1'a DCIP 161;11611

od
a Ii f115

11 EDTA Blood 1.1117Uil 1,500 rpm 1.1114 10 U1Y1 indkOlintliit11111114011islilcd

91AIWIAM,111911:3O91110 ,1ili fiumaao 0.02 lid. ifillilid091T1AdOslf11 11 DCIP reagent 5 lid. Nell
5n A

11141fillt1J1	 91
t
 1114111tumililila4 to lflirl

9101filfl,11111'119:1lil 37°11. 1 gal.
A-

d11,INI9109191::0014111110111,11
9
1thaoo 1130 10 OD 11 800 ltlillt1J915 Y'1 nal 60 Ita•L' 120

14111 LII
A

D9,1153.11d1110491n1d14

1111110.111-114d

0	 =	 r115a,fd1tIlV1 V11410111A01

1 +	 rn5M'aitrtiv

2 +	m5atoliti Vollt p uAl ol rani:;nounloativ-)11J

3 + 	ffl5d:,'1061:11.4 ' '' 14101.11A0')	 cortnit101,11111.11at100'1,111d00

4 +	=	 mlat:atrytill	 111.Infld14‘61141JOOkiiificWIld00

Hb `dal	 =	 0

heterozygote Hb E	 =	 1+, 2+

homozygote Hb E	 =	 3+, 4+

Hb H disease	 =	 1+, 2+

0 — thal/Hb E	 =	 1+, 2+
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1111110 Genotype LtatIvi5lIg U191041115aj 1411A'ratiloivIn V111Jf1004

Mendel

Genotype 91041401111
	

at (carrier)
	

IN fl (carrier)

0A	 thal
	 0A	 OE

Genotype I1114111
	 i3 A A
	 0A 0E	 OA R — thal	 —that 13E

	

Normal
	

Carrier
	 Carrier	 Disease

	

1/4
	

1/4
	

1/4
	

1/4

75%
	

25%

4-MilfliJal Mendel 10111rfil ru41-116Acisi tiluitflt runict tlf1140111.1tniltalOCITLICilfl 14111 4 f154
9)	 v Ai
Oltlfitlf1D

flItUYI 1

115f1111 2

Mang 3

fl5f1111 4

is ra ii WID4riatai ionlerviltiv,L'ifJuistl iat-nervipnt:,'`hilfilli5f1

ifil411111t; tla

Yam	 EL0:,'	 1lti';1 ovo 50% 50c/o

1^111C,',' 	 UM,'	 111141 25% 50% 25%

wthr,	 itaz;	 lituIsfi 50% 500 00

1,111-115f1	 tta,'	 Lfhli5fi 100% 0% O%
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