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Tahasfamn Y Xmn 1 (158 C = T) nanes#l wlugfifulaludod lulnatus $uwou 131 1o
WUNH Xmn T wanesil widlunuy (+ 7 +) 77 919 (Fowag 58.8), (+ /-) 45 7o (Fovay 34.3) uay
(-/-) 999 (Gowvaz 6.9) u aliiiuidu B° “wiusAudawaz % Xmn I polymorphism fifhuwan
wnnnhau natilddnunuBenienSmadliinaiug, sllnaiuen uasnniinesdus veudinidenuns
d1y 8@ Kruskal Wallis One-way Analysis of Variance uag Mann-Whitney U-Test 1uv§ﬁtﬂu
Toludor Slulnatusilifiduunkdarhmd #idle uaghifinngdann wngdu (Hb > 9 g/dl) $wu 61
116 Bait Xmn 1 awesdl suiluuny (+ / +) 37 518 (Gesaz 60.7), (+ /-) 19 1o (Gosas 31.1) uaz
(- /9 5 o Govas 8.2) wuAnsepuvenSadlilnaiug uasmnfimesouq veusinideauadls
uansheiy usSnadTnlnaduenitldnnmsasaiadioiaies HPLC (% Hb F) masiaeildanms
mwmanumanuidnduvesdlulnaduienluiden (Hb F; mg/dl) nashmiininasvesdlulnaduienluy
ifiaideauas [MCHE (ng)] Tungu (+ / +) Fellmisogmhay 3.6 %, 731.0 ng uaz 371.5 me/dl
mudd _enhagu (+/ -) Seliaisegundy 2.4 %, 455.0 ng uag 255.5 mg/dl MUMEY uasndu
(-/-) e’?iaﬁmﬁﬁﬂﬁmwhﬁu 9.5 %, 518.0 ng Az 245.0 mg/dl MuMGy agNity A (p < 0.01) U
sEnInge (+/ -) wag (- / -) Tdeadu u aaliifiud ©y Xmn 1 Wdwnesdl o (+ / +) fianu “winsio
matiintuvenmasTulnaduerlugiihleluded slulnadud edwlsimuidesssmmislungs
(+ / +) AiBnadTulnatuenlivandennndy (+/-) wag (- /-) u ashowdihisduiufniteie
Fuhldsumsanundely

A Magy : Xmnl wdnesil u, laludod 8lulnadiudg, dlulnadiuien
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indnunyanlnvdn asineen asmsuwng
® gudieuaziiannminiiniianenees jiammumsunmd (aanl.), auzimatiamsunwnd wiinendeveuunu
* AFURAYOULNANN

J Med Tech Phy Ther ¢ Vol.19 No.1 e JANUARY-APRIL 2007 25



12

,[# . weRtensuwnduazmaniniiie
1*‘%':.“::««3 JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY

ANusaURII
ORIGINAL ARTICLE

The association of G‘Y Xmnl polymorphism with hemoglobin F levels in

homozygous hemoglobin E

Naruwat Pakdee"”, Komgrid Sukmaitree’, Goonnapa Fucharoen®*, Supan Fucharoen®,
Kanokwan Sanchaisuriya®, Nattaya Sae-ung’

Abstract

The ®y -Xmn I polymorphism (-158 C —> T) in 131 subjects with homozygous Hb E were
investigated. The Xmn I (+/+), (+/-) and (-/-) patterns were identified in 77 (58.8 %), 45 (34.3 %) and
9 (6.9 %) cases, respectively. This result indicates that majority of B* globin genes are linked to the
Xmn I + allele. Among 61 cases of Hb E homozygote (Hb > 9 g/dl) who had (b"/b", aa/aa) genotype,
37 (59.7 %), 20 (32.3 %) and 5 (8.0 %) cases had the Xmn I (+ / +), (+ / -) and (- / -) patterns,
respectively. The median levels of Hb E and other Rbc parameters in these groups were not difference.
However, the median levels of Hb F as determined by Hb-HPLC analysis, the MCHF (ng) and the Hb
F concentration (mg/dl) were significantly higher in the Xmn I (+ / +) group (3.6 %, 731.0 ng and 374.0
mg/dl) as compared to those with the Xmn I (+ /-) (2.4 %, 456.9 ng and 264.4 mg/dl) and the Xmn
I(-/-) (2.5 %, 518.0 ng and 245.0 mg/dl) at p-value < 0.01 using Kruskal Wallis One-way Analysis
of Variance and Mann-Whitney U-Test. No difference was found between the Xmn I (+ / -) and the Xmn
I (- /-) groups. Although the GY -Xmn I (+ / +) polymorphism is associated with high Hb F production
in Hb E homozygote, it is apparent that other factors requiring further investigation might also be
involved.

Key words : Xmn I polymorphism, homozygous Hb E, Hb F
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89au 131 118 wudnil Xmn 1 Indnesil iy
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(%ovas 6.9) Tnoiesuunlaludod lulnaiud
audTulnifl Fucharoen G wazaaiz® dnwly wu
anudves Xmn 1 Tndnes 7 slundazilulng
Fa ey st 1 aihimmnededhaiiihy
Toludod Slulnadusibifiduudedavhsg Hifo
uaghifinmeBann umgdu (Hb > 9 gm/dl) $1u
61 19 Sawunfl Xmn 1 ndues®l wilu (+ / +)
1N 37 519 ((vaz 60.7), (+/-) NUIU 19 Y
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@159 1 Audves “y Xmn I polymorphism lugiifulaluden glulnadudniivaglifiduuds
davh-51a File uuaadlulniludiedn 131 e

Genotype No. (%) Xmn1 polymorphism
(+/4H) (%) (+/-) (%) (-/-) (%)
1. BY/pF, ao/aa 89 (67.9) 54 (41.2) 27 (20.7) 8(6.1)
2. BB, oo/ o’ 21 (16.0) 12 (9.2) 8(6.1) 1(0.8)
3. BY/BE, ao/ ot 1 (0.8) - 1 (0.7) -
4. BYBE, ac/aSa 6 (4.6) 3(2.4) 3(2.4) -
5. BEBE, ot o 4 (3.1 2(1.5) 2(1.5) -
6. BY/pE, o**/ a*? 1(0.8) - 1(0.7) -
7. BY/BE, ot aSa 2(1.5) 2(1.5) - -
8. BY/pE, o /e 1(0.8) - 1(0.7) -
9. YR, o/ SEA 4 (3.1 4.1 - -
10. p¥/pE, o7/ SFA 1(0.7) - 1(0.7) -
11. pE/pE, ot SEA 1(0.7) 1(0.7) - -
Total 131 (100) 77 (58.8) 45 (34.3) 9 (6.9)
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MsNN 2 @lse (interquartile range) vosSmadlulnaiud  §lulnaduew wagwiniineives

< A Y 1 v v oA A AdY 1A o v A A [ 1
wiadeaualunguiedalaluded dlulnadudnlisisuuhdavhmd Fislesmdvlinnng

#0910 1MgoU (Hb > 9 g/d) 911U 61 38 uunmN Xmn 1 polymorphism

Xmn 1 polymorphism
+/4) (+/-) (-/-) P- value *
m =37 m =19) m=15)

Hb E 88.3 90.3 91.6 0.034

(%) (86.4 - 90.0) (86.1-91.4) (89.3-92.5) '

Hb E 9536.0 9391.0 9198.0 0.767
(mg/dl (8550.0-10680.0) (8830.0-10700.0) (8710.0-9615.0) '
MCHE 17600.0 17450.0 (16570, 0305

(ng) (16790.0-18675.0) | (16930.0-18740.0) 19505.0)

Hb F 3.6° 24° 2.5 0.006

(%) (2.5-5.8) (1.9-3.0) (1.8-3.0) '

HbF 371.0°¢ 255.0° 245.0 0.005
mg/dl (270.5-629.5) (209.0-312.0) (172.0-316.0) '
MCHF 731.0¢ 455.0 ¢ 518.0 0.010

ng) (469.5-1191.5) (397.0-621.0) (367.0-567.5) '

RBC 5.4 52 4.8 0331

x10" /L) (4.9-6.1) (4.8-6.2) (4.6-5.6) '
Hb 10.9 10.6 10.0 0.324

(g/dh (9.8-12.1) (10.1-11.6) (9.5-10.7) '

Het 35.0 335 323 0.205

(%) (31.4-39.3) (31.4-37.2) (30.0-34.4) '

MCV 65.4 63.7 63.3 0.814

d (61.8-67.7) (62.5-67.7) (61.2-67.2) ’

MCH 20.2 20.5 19.9 0.885

P (19.2-21.1) (19.1-21.6) (19.0-21.1) '
MCHC 31.1 30.9 31.2 0.755

g/db (30.7-31.5) (30.7-31.6) (30.9-31.7) '

RDW 16.8 16.9 16.6 0.882

(%) (16.4-18.0) (15.9-18.5) (15.7-18.2) '
? Kruskal Wallis One-way Analysis of Variance
b Significant difference (Mann-Whitney U-Test); p = 0.004
© Significant difference Mann-Whitney U-Test) ; p = 0.005
d Significant difference (Mann-Whitney U-Test); p = 0.009
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(% Hb F) manududuvesdlulnaduenluiben
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Tuifiaideauas [MCHF (ng)] uansmaiusgaiine
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Sadoiases HPLC (% Hb F) anuiduduves
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(+ /) Befieniin 2.4 %, 255.5 mg/dl uas 455.0
ng adEY uazndu (- / -) afidihdu 25 %,
245.0 mg/dl uag 518.0 ng MUMAY 1N
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