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Abstract

Thalassemia is an autosomal recessive inherited blood disease and a significant health problem in Northeast Thailand
due to the high prevalence of carriers and high incidence of disease. However, the disease can be prevented by blood
testing for thalassemia disease or carriage. This study sought to detect significant thalassemia carriers among health
science students at Mahasarakham University. Venous blood was drawn from 110 health sciences students.
Hematologic parameters were measured. All blood samples were tested for hemoglobin E, hemoglobin type and
quantification of Hb AZ/E using cellulose acetate electrophoresis and anion exchange chromatography, respectively.
Blood samples generating inconclusive results in these tests were further subject to DNA analysis by PCR. The
prevalence of significant thalassemia carriers was 32.7 % (36/110) with O’-thalassemia carrier SEA (- -°**
type 3.6 % (4/110), 5B-thalassemia carrier 0.9 % (1/110) and Hb E carrier 30.9 % (34/110) which is co-inherited with

O’-thalassemia for 3 cases. The gene frequencies of OL-thalassemia, 6B-thalassemia, hemoglobin E were 0.0181,
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0.0045, and 0.1636, respectively. This study revealed that significant thalassemia carriage is common (1 in 3) among
MSU health sciences students residing in the Northeast rural area. These students increased their knowledge of
thalassemia significantly after the attendance. By improving knowledge and awareness of this disorder among MSU

medical staff, it should soon be possible to implement a prevention and control program for thalassemia in the

Northeast region.
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Table 1 Biological data of 110 health science students

Biological factors Number (percent)

Sex
Male 41 (37.3)
Female 69 (62.7)
Age
< 20 years 78 (70.9)
> 20 years 32 (29.1)
Domicile
North East Region 106 (96.4)
® Mahasarakham ® 21 (19.1)
® Roi-Et ® 29 (26.4)
® Kalasin ® 17 (15.5)
® Khon Kaen ® 29 (26.4)
® Other ® 10 (9.1)
Central Region 1(0.9)
Southern Region 1(0.9)
East Region 2(1.8)
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Table 2 Type and number of thalassemia and abnormal hemoglobin carriers of health science students

Group Diagnosis results Genotype Number (percent)
1 Normal aovoa, PP 67 (60.9)
2 Hb H disease -, BB 1(0.9)
3 5PB-thalassemia trait aavo, 5BB 1(0.9)
4 Hb Constant Spring trait aovao, BB 7 (6.4)
5 Hb E trait aavo, BB 22 (20.0)
6 Hb E trait with Hb CS trait aovoos, BB 7 (6.4)
7 Hb E trait with o -thalassemia trait - -, BrB* 3(2.7)
8 Homozygous Hb E aovaua, BB 2 (1.8)

Total

110 (100.0)

Table 3 Hematologic parameters of thalassemia and abnormal hemoglobin carriers and normal health science students

Hb typing Number R1B2C Hb mcv MCH RDW A JE ouHbF
(percent) (107) (grdL) (fL) (Pg) (%) ’
AA 56 4.8+0.4 13.941.2 87.8+4.2 29.2+1.7 12.743.4 2.740.2 0.1%0.2
AA (PCR)* 11 5.0£05  12.1%15 75.55.9 24125 14.4%4.7 2.4%0.3 0.0£0.1
A ABart'sH 1 5.0 9.4 59.9 18.9 25.1 1.0 0.0
AFA 1 5.1 11.8 72.9 232 21.3 2.4 17.1
CSAA 7 4.3+0.4 12.1%15 84.15.8 27.8+2.2 12.6+4.8 2.3%0.3 0.2+0.5
CSEA 7 5.1%0.6 13.0£1.9 77.9¢4.7 25.31.8 13.145 27.1:32  0.10.3
EA 25 5.410.6 13.611.4 77.4+4.0 25.2+1.6 13.745.6 27.1$35  0.621.1
EE 2 47,66 100,135  65566.0 211,205 154,148  96.6,96.7 34,33

Hematological data are presented either as meaen + SD or raw data where appropriate (n = 1 or 2)

RBC: red blood cell count; L: liter; Hb: hemoglobin; g/dL: gram per deciliter; MCV: mean corpuscular volume; fL: femtoliter; MCH: mean

corpuscular hemoglobin; pg: pictogram; RDW: red cell distribution width
*asaunINinaifoatin AA waldinNIATI9Tz LA weaa835 PCR LHi8931ndd1 RBC indices NRaLUNG
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Table 4 Gene frequencies of thalassemia and abnormal hemoglobin carrier of health science students

Gene Number of corriers  Gene Ferquency
o’-thalassemia (SEA) 4 0.0182*
Op-thalassemia 1 0.0045**
Hemoglobin E 34 0.1636***

* fumANuiveIdu o’thalassemia NFAFIKVBIETLIUNINZVEY o' -thalassemia dad1wIudadnUaiEdn o-thalassemia nanualu
UszmnIn@nm

 Emmanuivaddiu SB-thalassemia mnﬁﬂmumaaé’ﬁtﬂuwmwm SP-thalassemia dagruindadauadfiu B-thalassemia vonualu
Uszmnsfidnm

o+ GuamauAva9du hemoglobin E mnﬁﬂmumaa%ﬁtﬂuwmwm hemoglobin E sauﬁuaaaé’aﬁalmjﬁ@u homozygous hemoglobin
E doswindadavasiu P—thalassemia ranualulszanafidnen

Pre-test

Tasan1s3de “Arugnvasnivzsidaddiswazdlulnatufinund

Tuiidn...... N INLIFRURIEISAIN

1. amziifimubaunfvasBuiinununisainany globin MawuuyUSinamazaauain Wunis

danaanaiugnssiuule
. autosomal recessive 4. X-linked dominant
9. autosomal dominant a. Hﬁ“ﬁ’iﬂﬂg}ﬂ
A. X-linked recessive
2. 15A Thalassemia wilalafisionsguussiian manemeluassdfiodsiindaususnanon
. B—thalassemia /Hemoglobin E 4. Homozygous Cl-thalassemia 1
9. Homozygous P-thalassemia 9. Hemoglobin Constant Spring
A. Homozygous COl-thalassemia 2
3. lsasndaddiefinsznsisanssauguuasinelssmalifiulonetesiunasmuaalsn sniuiela
n. Hb Bart’s hydrop fetalis
Homozygous Beta-thalassemia

U
A. Beta-thalassemia/ Hb E disease

o

Homozygous alpha-thalassemia 1
9. Hb H disease
4. wivgassslulnatudaundudalainuuinfigalulsseinsnindaiu

. Hemoglobin E 4. Ol-thalassemia 1

. B—thalassemia 9. Hemoglobin Constant Spring

A. Ol-thalassemia 2

5. lsAdena19 C-thalassemia lupuields fina1nn1s mutation wuulnanniian

. Mediterranean; MED 4. Filiphenes; FIL
9. Southeast Asian; SEA 9. -3.7 kb
A. Thai; THAI

Figure 1 Example of questions in pre-test and post-test for thalassemia
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