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Gene frequencies: O 0.615, A 0.155, B 0.230
m'm‘?i 2 Rh system in Thai blood donors
wyflafin Rh (D antigen) N = 1,381,221 e wudiflus
D positive D negative weak D
99.69 0.30 0.01

enslafindneuazngenansusmslaio 99 12 aiffi 4 gmen-Sunaa 2545



280

a1529%1 3 Rh positive phenotype frequency in Thai blood donors compared with other studies
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Rh positive (phenotype frequency) (%)

CCDee CcDEe CcDee ccDEe ccDEE CCDEe CcDEE ccDee CCDEE N

National Blood Centre 4938 1991 10.89 390 1121 215 121 113 018 5122
Expected phenotype 3477 3362 1114 5.29 7.80 4.22 1.99 0.78 0.13
Chandanayingyong et al'  55.6 26.70 8.70 1.50 3.60 2.60 0.50 0.60 0 1,000
Nathalang et al’ 515 3050  10.00 2.50 250 200 1.00 0 0 200
Taiwanese'” 494  31.90 8.00 3.30 550  1.00 0.30 0.20 0 1,344
Blacks’ 36 410 2560 1540 1.30 - - 42.30

Whites’ 193 1320 3470 1150 2.30 - - 3.20

Gene frequencies :CDe = 0.5779, cDe = 0.0598, ¢cDE = 0.2779, CDE = 0.0357, Cde = 0.0119, cde = 0.0353, cdE = 0.0015
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M1519%1 4 Rh negative phenotype in Thai blood donors
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M99 5 MNSs phenotype frequency in Thai blood donors compared with other studies

2,412

Phenotype frequency (%)

MMss MNss NNss

MNSs

MMSs NNSs MMSS MNSS NNSS N

National Blood Centre 29.90 385 145

Expected phenotype 25.79 359 12.6
Nathalang et al’ 4350 320 105
Chandanayingyong et al’  36.00  40.0 7.2
Taiwanese' 2850 455 167

7.30 1.60 0.70 0.9 0.30 985

1136 8% 3.59 0.78 0.9 0.26

650 550 1.50 0.50 0 0 200
720  8.00 0.90 0 0 0.20 456
480 390 150 0 0.2 010 1,344

Gene frequencies . MS 0.088, Ms 0.508, NS 0.051, Ns 0.353

919N 6 Mi° (subgroup of MNSs system) in Thai blood donors compared with other studies

17,18

Phenotype frequency (%)

Mi(a+) Mi(a-) N
National Blood Centre 90.9 20,569
Chandanayingyong et.al."” 90.3 2,500
Taiwanese'® 92.7

MM519% 7 Kidd phenotype frequency in Thai blood donors compared with other studies

2,34,12

Phenotype frequency (%)

Jk(at+b-)  Jk(a+b+) Jk(a-b+) Jk(a-b-) N
National Blood Centre 26.5 50.30 23.2 0.06 2,461
Expected phenotype 26.5 49.98 24.0 0
Nathalang et al’ 25.0 45.50 29.5 0 200
Chandanayingyong et al* 31.8 42.80 264 0 456
Taiwanese'” 215 50.50 28.0 0 1,598
Whites® 28.0 49.00 23.0 0
Blacks® 57.0 34.00 9.0 0

Gene frequencies : JK 0.51, Jk* 0.49

Hoesnfidhi Fy(ab-) ($08820.06) winaen gene
frequencies Fy* = 0.87, Fy” = 0.13 @ expected
frequency maqmﬂaﬁm Duffy Indetueniny
939 (miwq‘ﬁ 8)

ssuulafio Kell mﬂmiéﬁnsl,mg’ju‘%m@ 1,522
au Foufiavaaaziiu kk (3oway 98.16) 1Haulsl

WU KK (5oeag 0.07) Muou gene frequencies
K =0.01, k = 0.99 ¢ expected frequency ‘fJENW;J:
Tofin Kell Tndlsiueninuads (maafi 9)
mﬂaﬁm Xg" Lﬂuﬂmﬂaﬁ@]ﬁﬁ gene control agJ:
Ut chromosome X ﬂﬁmgmwawaﬂaﬁm Xg®
(+) T Xq* () S indidesin a7t 10) usiliias
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M919% 8 Duffy phenotype frequency in Thai blood donors compared with other studies
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2,45,10,11

Phenotype frequency (%)

Fy(a+b-) Fy(atb+) Fy(a-b+) Fy(a-b-) N

National Blood Centre 76.7 19.5 3.7 0.06 1,658
Expected phenotype 76.7 22.6 1.7 0

Nathalang et al’ 78.0 20.5 1.0 0.5 200
Chandanayingyong et al* 78.9 19.7 14 0 1,000
Taiwannese™ 90.0 9.0 1.0 0 200
Filipinos" 85.2 14.0 0.8 0 115
Chinese' 89.2 9.8 1.0 0

Whites® 17.0 49.0 34.0 v.rare

Blacks® 9.0 1.0 22.0 68

Gene frequencies : Fy" 0.87 Fy’ 0.13

M1519%1 9 Kell phenotype frequency in Thai blood donors compared with other studies®"

Phenotype frequency (%)

KK Kk kk N
National Blood Centre 0.07 1.78 98.16 1,522
Expected phenotype 0.01 1.83 98.16

Taiwanese' 0 0.10 99.90

Whites’ 0.20 8.80 91.00

Blacks® rare 2.00 98.00

Gene frequencies : K 0.01, k 0.99

a7 10 Xg* phenotype frequency in Thai blood donors compared with other studies®"

Phenotype frequency (%)

Xg® (+) Xg" ()
male female male female N
National Blood Centre 44.4 66.7 55.6 33.3
Ratanaubol et al.”” 60.3 76.7 39.7 23.3
Whites’ 65.6 88.7 34.4 11.3
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5199 11 Di° system in Thai blood donors compared with other studies
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14,156,16

Phenotype frequency (%)

Di(a+) Di(a-) N
National Blood Centre 2.99 97.01 3,950
Taiwanese' 3.20 96.80
Poland® 0.46 99.54 9,661
German' 0.89 99.11 1,352

M99 12 P system in Thai blood donors compared with other studies

3,8,12,19

Phenotype frequency (%)

P1 P2 N
National Blood Centre 31 69 21,950
Taiwanese' 31 69
White**"® 80 20
Black™*" 94 6
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Blood Groups in Thai Blood Donors

Juthatip Fongsarun*, Issarang Nuchprayoon**, Suphawan Yod-in,

Pavinee Kupatawintu, and Charal Kidprasirt*

*Red cell serology unit. National Blood Centre, ** Pediatrics Hematology & Oncology Unit.
King Chulalongkorn Memorial Hospital. Thailand.

Abstract: Blood groups are important for safe transfusion practice. Frequency of several blood
groups in mongoloid population are different from those in Caucacians. This report studied major
and minor blood groups in the Thai population by typing antigens in blood donors of National Blood
Centre, Thai Red Cross Society. Material and Methods: Blood samples from Thai volunteer blood
donors at the National Blood Center, Thai Red Cross Society, were randomly tested for red cell
antigens which included ABO, Rh, MNSs & Mi, P1’ Kell, Kidd, Diego, Duffy, Xg" systems using
standard antisera and methods. Frequency of each allelotype was reported in proportion to the
number of individuals typed for each blood group system. Genotype frequencies were estimated
using Hardy-Weinberg priniciples. Results: Of 1,382,980 donors ABO-typed, blood group O was the
most common (37.7%), phenotype followed by group B (33.6%), A (21.4%), and AB (7.3%). Of
1,381,221 donors, the frequency of Rh alleles were 99.69% D-positive. Among 5,122 Rh(D)-positive
donors with complete Rh phenotype data, the frequencies of Rh alleles were 83.7% C-positive, 48.3%
c-positive, 38.6% E-positive, and 87.4% e-positive, genotype CDe was the most common (0.5779),
followed by ¢DE (0.2779), cDe (0.0598), and CDE (0.0357). Rh(D) was negative in 0.3% and weak D
were 0.01% of Thai donors. Among other minor blood group antigens, Thai donors had high gene
frequency of Fy’ (0.87), k (0.99), Di” (0.99), resulting in high proportion of phenotypes Fy(a+b-) (76.7%),
kk (98.2%), and Di(b+)(99.94%). Thai donors were heterogenous for antigen of Kidd system (Jk” allele
= 0.51, Jk(a+b+) = 50.3%), Xg system (Xg(a+) 44.4% in male, 66.7% in female), P system (P]+ 31%)
and Mi® (Mi(a+) 9.1%). Conclusions: Blood groups distributions in Thai donors were similar to those
in other mongoloid population but different from Western or Negroid population. These data would
be helpful in the long-term management of chronic transfusion patients.
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