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TOM TAT

Dit vin dé: Bude dau thir nghiém phan biét do duc cua thudc thir trong xét nghiém OF test
bdng phwong phdp quang pho hdp phu phdn . Nghién ciru huong to1 viéc dinh lrong hoa xét
nghiém dinh tinh tir d6 c6 thé dwa ra cdc chi s6 ddnh gid do chinh xdc ciia xét nghiém nhw @ nhay
do dac hi¢u cia phwong phdp do. Muc tiéu nghién ciru: Danh gia gia tri xét nghiém sang loc nguoi
mang gen bénh tan mau bam sinh sir dung quang pho hdp thu phdn tir. Poi twong, phwong phdp
nghién ciew: 80 mau mau tinh mach nguwoi binh thwong va ngwoi mang gen bénh thalassemia, thuc
hién tai labo Bo mon Sinh hoa - va labo bo moén Vit ly — Ly sinh truong Dai Hoc Y Duoc. Két qud:
Tuéi trung binh doi twong nghién cieu la 30+4,5. PG hdp thu quang trung binh tai dinh ¢é budc song
416 nm ciia mau am tinh la 3,45 + 0,31, cia mau duong tinh la 2,1£0,78, sy khac biét co y nghia
théng ké. OF test cho do nhay va do dac hiéu lan lwot la 85,2% va 80,0%. Dién tich dudi dwong
cong ROC (AUC) ciia Abs416=0,9; AUC ciia OF test la 0,725 (p<0,05). Két lugn: Pinh hap phu &
bude séng 416 nm cho gid tri tién lwong tot nhdt véi dién tich dudi diong cong ROC = 0,90 trong

khi ciia OF test chi dat 0,725 khi so sanh véi dwong chuan. Sy khdc biét la c6 y nghia thong ké.

Tir khéa: OF test, dg hdp thu quang, thalassemia, phé hdp thu phén tir.

ABSTRACT

SCREENING FOR THALASSEMIA CARRIERS USING MOLECULAR
ABSORPTION SPECTROSCOPY

Mai Anh Tuan, Ha Tuan Duy, Nguyen Minh Quan,
Bui Thi Thu Huong®, Dang Van Thanh, Nguyen Tien Dung
University of Medicine and Pharmacy - Thai Nguyen University

Background: The first step is to test the turbidity of the reagents in the OF test by molecular
adsorption spectroscopy. The research aims to quantify the qualitative test from which it is possible
to provide the indicators to evaluate the accuracy of the test such as the sensitivity and specificity
of the measurement method. Objective: To evaluate the value of screening test for carriers of
congenital hemolytic disease using molecular absorption spectroscopy. Materials and methods: 80
samples of venous blood from normal people and people carrying thalassemia gene, performed at
the Department of Biochemistry - and the laboratory of Physics - Biophysics of the University of
Medicine and Pharmacy. Results: The mean age of study subjects was 30+4.5. The average optical
absorbance at the 416 nm peak of the negative sample is 3.45 + 0.31, of the positive sample is 2.1 +
0.78, the difference is statistically significant. OF test showed sensitivity and specificity of 85.2%
and 80.0%, respectively. Area under the ROC curve (AUC) of Abs416=0.9; The AUC of the OF test
was 0.725 (p<0.05). Conclusion: The absorption peak at 416 nm gives the best prognostic value
with the area under the curve ROC = 0.90 while that of the OF test is only 0.725 when compared
with the standard curve. The difference is statistically significant.

Keywords: OF test, optical absorbance, thalassemia, molecular absorption spectrum.
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|. PAT VAN PE

Thalassemia 1a nhdm bénh ly di truyén dong hdng ciu do dot bién nhiém sic thé
thuong trén cac gen tong hop phén tir hemoglobin gdy ra va day 1a bénh c6 ty & méc cao
trén thé gidi cling nhu tai Viét Nam [1], [2]. Co ché gy bénh 13 do cac dot bién gen dan dén
su thiéu hogc khong téng hop céc chudi globin twong trng lam thiéu hut phan ter hemoglobin
trong hong cau. Mit khac su du thira céc chudi globin twong tng s& anh hudng dén tinh bén
viing ciia mang héng cau dan dén hién tuong tan mau.

Xét nghiém OF (Osmotic fragility) la mot phuong phap sang loc nhanh bénh tan
méu bam sinh duoc Bo Y té khuyén céo sir dung tai cong ddng vai gia thanh ré va ky thuat
xét nghiém don gian [3]. Day la xét nghiém dua trén viéc do strc bén tham thau mang hong
cau bang nudc mudi 1 ndng do dé nhan dién hong cau cua ngudi bénh. Trong khi hong cau
cua nguoi binh thuong tan hoan toan & mot ndng @6 mudi phu hop (0,34%-0,36%) thi hong
CAU cua nguoi bénh thalassemia s& khong tan hoan toan ¢ cung nong d6. Tuy nhién, viéc
nhan dinh van dyc dwa vao mat thuong khong tranh khoi céc sai s6 do diéu kién anh sang,
kinh nghiém va chii quan cia nguoi doc két qua. Do dé, nghién ctu nay tién hanh thi
nghiém phan biét do duc tao ra bai hong cau trong xét nghiém OF test bang phuong phéap
do phd héap thu phan ti. Dua vao ciu tao phan tir hemoglobin caa hong cau c6 chira cac lién
két hod trj c6 tinh hap thu anh sang cuc dai & cac muc budc song nhat dinh khi do bang
quan phd UV-VIS [4]. Luong anh sang hap thu cho thay su hién dién cia hong cau vé sd
luong va duoc may quang phd ghi lai dudi dang s6 lién tuc thay vi dinh tinh bang mat
thuong nhu xét nghiém OF. Nghién ctru hudng toi viéc dinh luong hoa xét nghiém dinh
tinh tir d6 c6 thé dua ra cac chi s6 danh gia do chinh xac ciing nhu d6 nhay, d6 dac hiéu cua
phuong phap do phd hip thu phan tir trong viéc sang loc ngudi mang gen thalassemia.
Nghién cttu nham muc tiéu: Panh gia gia tri xét nghiém sang loc ngudi mang gen bénh tan
méu bam sinh sir dung quang phé hap thu phan tu.

2. POI TUQNG, PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ctru:
80 mau mau tinh mach nguoi binh thuong va ngudi mang gen bénh thalassemia.
2.2. Phuwong phap thuc hién nghién ciru

Phuong phap nghién ctru mé ta cit ngang.

Phuong phap chon mau chi dich véi ¢& mau 12 80 miu mau tinh mach trong d6 bao
gém 40 mau mau ctia nguoi binh thudng (4m tinh voi thalassemia) va 40 miu mau cua
nguoi bénh thalassemia.

Viec xac dinh mau am tinh va duong tinh dugc thyc hién béng xét nghiém dién di
huyét sic t6 theo quy trinh chuan [5].

Tiéu chuén chan doan thalassemia: Duya trén xét nghiém dién di huyét sic t6. Cac
mau 4m tinh véi thalassemia néu ty 1€ HbA2<3,5% va khong c6 su hi¢n di¢n cua céac huyet
sdc t bat thuong. Céc mau duong tinh dugc xé4c dinh néu ty 1€ HbA2>3,5% va/hodc xuét
hién cac huyét sic t6 bat thuong (HbH, HbE, HbD, HbS, HbCS, Hb Bart’s ...) [6],[7].

Toan bd mau nghién ciru duge thuc hién xét nghiém OF (NaCl 0,36%) va sau d6 xét
nghiém do quang phd hap phu phan tir. Panh gia gi4 tri chan doan ciia phuong phap do
quang pho hap phu bang tinh toan do nhay, dic hiéu, dién tich dudi duong ROC ctia phuong
phap va so sanh voi do nhay, dic hiéu ciia xét nghiém OF don thuan.
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Xét nghiém do phd hip thy: 30 ul mau toan phan dugc pha lodng trong 3ml nudce
mudi néng d6 0,36% (OF test) chira san trong 6ng nghiém. Sau d6, phd cia cac mau dugc
khao sat dugc ghi lai bing may quang phé model JASCOW UV/VIS /NIR V-570 tai Labo
Vit Iy Ly sinh, trudng Pai hoc Y duogc Thai Nguyén (TUMP). Dai phd nam trong khoang
tir 200 dén 700 nm (dai hap thu ctia Hb) véi mau nude mudi 0,36% lam ddi chimg. Céc gia
tri d6 hap thu duoc xac dinh bang phuong phap duong co s¢. Trong phuong phap nay, ngudi
ta tha mét duong thang ding tir cuc dai hap thy xudng duong tiép tuyen tuy y v€ gitta hai
canh cua dai. Chleu cao cua vach ndy thé hién gia tri d6 hap thu thuc té cta dai hap thu.

- Chi s6 nghién ctru:

+ Chi s xét nghi¢m dién di huyét sdc to xéc dinh thalassemia:

Am tinh: HbA2<=3,5%, khong c6 HST bét thuong

Duong tinh: HbA2>3,5% va hodc c6 HST bét thuong

+ Chi s6 do hip thu phan tir (Abs) & cac dinh twong ing véi cac bude song 266, 344,
416, 542, 577 1a cac budc song dac trung cho hemoglobin [4].

+ Chi s xét nghiém OF:

Am tinh: Quan sat bang mit thudng thdy dung dich thudc thir trong subt, c6 thé doc
dugc chir sau ong nghiém

Duong tinh: Quan sat bang mat thuong dung dich thude thir OF van duc, khong thé
doc dugc chit sau 6ng nghiém. Céc trudng hop doc duoc chir sau dng nghiém nhung chir b
md van duge danh gia nhu mau duong tinh.

Gia tri cua xét nghiém sang loc: PO nhay (%), d6 dac hiéu (%), Dién tich dudi duong
cong ROC (AUC).

- Phwong phap phan tich so liéu:

S6 lidu dugc phan tich bang phin mém SPSS phién ban 25.

Ty 1& % duoc sir dung mé ta bién s6 dinh tinh. Gia tri trung binh, d6 1éch chuan ding
cho bién s dinh luong. T — test doc lap dugc dung dé so sanh trung binh d¢ hép thu phan
tlr ctia cdc mau xét nghiém binh thudng véi mau xét nghiém clia ngudi mang gen bénh
thalassemia.

- Thoi gian va dia diém nghién ctru: Nghién ctru dugc thyc hién tai labo B mon
Sinh héa - va labo b moén Vat 1y — Ly sinh Truong Pai Hoc Y Dugc Thai Nguyén.

- Pao dirc trong nghién ctru: Nghién ctiru duoc su chép thuan cua Hoi déng Y dac
ctia truong Pai hoc Y Dugc Thai Nguyén. S liéu nghién ciru duge ma hoa va chi dung cho
muc dich nghién cuu.

3. KET QUA NGHIEN CU'U
Bang 1. Dic diém chung cta ddi tuong nghién ciru
g Bién s n %
Tuoi trung binh, SD 35+4,5
Gioi Nam 42 525
N Nit 38 475
Dan 6 Kinh 29 36,2
an toc Thiéu sb 51 63,8

Nhan xét: Tudi trung binh d6i tuong nghién ciru 1a 30+4,5.
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Bang 2. Dic diém do quang phd hip phu phan tir cia mau nghién ctru

Am tinh Duong tinh 0t test
Budc séng (n=40) (n=40)
Trung binh | B¢ 1éch chuan | Trung binh | Do 1éch chuan

Abs 266nm 0,96 0,25 0.88 0.12 >0,05
Abs 314nm 1,30 0,23 0,93 0,25 >0,05
Abs 416nm 3,45 0,31 2,1 0,78 <0,05
Abs 542nm 0,53 0,28 0,368 0,017 >0,05
Abs 577nm 0,547 0,28 0,349 0,018 >0,05

Nhan xét: Do hap thu quang trung binh tai dinh c6 budc song 416 nm cua mau Am
tinh 1a 3,45 + 0,31, ctia mau duong tinh la 2,140,78, sy khac biét c6 y nghia thong ké.

1
MAu am tinh

Mau duong tinh ,-’:

Hinh 1. Két qua do quang phd hap phu

Hinh 1 14 quang pho UVIVIS ciia hemoglobin do trén 5 mau binh thwong va5 mau
thalassemia. Sir hién dién rd rang cia 3 dinh hap thy cuee dai & buréc song 416nm, 542
nm va 577 nm. Ddi Soret (mau xanh tim) xudt hién ¢ buéc séng 416 nm 1a do su chuyén
doi tir IT — IT * cuia vong porphyrin. Hai ddi ¢ khodng 577 va 542 nm cho thdy sw hién
di¢n cua oxy-hemoglobin (HbO2) [4],[5].[8].[9]. Cdc budc song khac ¢ 266nm va 314
nm (ddc chung cho vong thom) khé quan sat trén biéu do khi chay voi nhiéu mau. Trén
hinh 1, cAc mdu dwong tinh thalasemia c6 bwdc séng 416mm déu trén 3.0Abs trong khi
CAC M dm tinh déu ¢6 bude s6ng 416mm tir 1,5 ~ 2,5 Abs.

Bang 3. Bg nhay, dic hi€u cua xét nghi¢m OF don thuan

BI%‘th'e:'tST Do nhay (%) Po dac hicu (%) AUC
OF test 85,2 80,0 0,826
Quang pho hap thu ¢ 416nm 94,3 98,7 0,900

Nhan xét: OF test cho d nhay, d¢ dac hiéu va AUC lan luot la 85,2%, 80,0% va
0,826. Quang pho hap thu & 416nm cho d6 nhay, d6 dac hiéu va AUC lan lugt 1a 94,3%,
98,7% va 0,900.
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Hinh 2. So sanh gia tri chan do4n cua xét nghiém do quang phd hap phu ¢ budc song
416nm véi xét nghiém OF don thuan

Nhén xét: Dién tich dudi duong cong ROC (AUC) cua Abs416=0,9; AUC cua
OF test 1a 0,725 (p<0,05).

IV. BAN LUAN

Nghién ciru nay da thyc hién phén tich quang pho ciia hemoglobin ¢ hai nhém 1a mau
Mau cuia nguoi binh thuong (khong mang gen thalassemia) va nguoi bénh tan mau bam sinh
(mang gen thalassemia) nham muc dich cai cai thién chinh xac cua xét nghiém do suc bén tham
thau mang hong cau bang nudc mudi 1 ndng do (OF test). OF 1a 1 xét nghiém dinh tinh, nhan
dinh két qua bang mat thuong. Thudc thir OF test Iam cho té bao hong cau cua ngudi binh
thuong v& hoan toan sau 1 khoang thoi gian nhét dinh va giai phéng hemoglobin vao dung moi
va duoc lugng hod bing do hap phu quang pho & budc séng 200-700nm, duoc biét dén 1a dai
hap thy dac trung cua hemoglobin. Véi nguoi bénh thalassemia, hong cau co didc diém 1a nho
nhuoc Sic va mang hong cau xo ctng lam cho hang Cau khé v& trong thude thir OF, hong cau
khong v& nay Iang xudng day cuvet (dung cu dung mau do quang phd) mang theo mét lugng
I6n Hb dan dén ndng d6 Hb tan trong dung dich thuéc thir OF caa ngudi mang gen thalassemia
thap hon nguoi lanh thé hién qua d hip phu Hb & cac dinh tuong ung. Su khac biét d6 duoc
luong hoa bang con sb cu thé s& gilp cho viée xac dinh cac ngudng chan doan chinh xac va
khoa hoc hon 14 bang mét thuong [4].

Qua nghién ctru 80 mau bénh pham, chiing t6i thu duoc cac két qua dugc 1y giai nhu
sau. Két qua bang 1 cho thay tudi trung binh ciia déi tueong nghién ciu 1a 35+4,5 tudi, ty 18
nam nit trong dwong nhau va dan toc thiéu sé nhiéu hon dan toc kinh. Nghién cau nay tap
trung vao phan biét mau binh thuong va mau bénh nén chiing t6i chu dong chon nhém bénh
va nhém ching theo ty 1¢ 1:1. Do vy céc két qua vé tuoi, gici, dan toc trong nhién ciu
khong dung ngoai suy cho quan the va c6 thé khong twong dong vai céc nghlen ctu chon
mau ngau nhién. Bdng thoi, cac mau bénh duoc chon trong nghién ciru déu ¢ thé ngudi lanh
mang gen (di hop tir don) nén tudi trung binh s€ cao hon so vgi cac nghién ciu trén nhom
tré bénh can diéu tri truyén mau thai sat (thé dong hop tir hoic di hop tir kép).
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Bang 3.2 cho va hinh 3.1 cho thay c¢6 5 dinh hap phu phét hién duoc, két qua nay pho
hop véi y van khi do quang phd cia hemoglobin [10]. Phé UV/VIS cho thiy nim dinh hap
thu cuc dai (Peak) o cac budc song 266 nm, 314 nm, 416 nm, 542 nm va 577 nm. Cac dinh
hap thu cho thiy s hién dién cua cac nhém chic C = O trong cac vong thom ciia nhan Hem,
su hap thu caa nhém chiec C = O ndm trong dai bude séng tir 200-700nm. Két qua so sanh
khi do mau thudng va mau bénh duoc ghi nhan & bang 3.2, trong d6 dinh c6 budc song 416
nm (Soret band) c6 su khac biét co ¥ nghia théng ké rd rang giita nhom ngudi bénh va khong
bénh. Cu thé, nhém bénh c6 do hap thu (Absas=2,1+0,78) thip hon c6 ¥ nghia thdng ké so
v6i nhém nguoi binh thuong (Abss1s=3,4510,31). Ching t6i sir dung gia tri hap phu Hb tai
cac dinh trén lam marker cho sang loc nguoi mang gen tan mau bam sinh bang cach dbi chiéu
v6i két qua dién di huyét sic td. Thiét 1ap duong cong ROC va tinh dién tich duéi duong cong
ROC s& cho biét gia tri cua 1 xét nghiém sang loc so véi xét nghiém chan doan. Két qua dién
tich du6i dudng cong ROC chay tir 0-1 va cang gan gia tri 1, phuong phap xét nghiém sang
loc cang cho két qua téi uu nhat. Két qua cho thay dinh hap phu ¢ budc séng 416 nm cho gia
tri tién luong tot nhat véi dién tich dudi dudng cong ROC = 0,90 trong khi ciia OF test chi
dat 0,826 khi so sanh vai duong chuan. Sy khac biét 1a c6 y nghia thong ké. (Hinh 2)

Qua thuc nghiém va phan tich s6 liéu di chiéu véi test sang loc OF, chiing t6i nhan
thdy sir dung phuong phap do quang phd hap thu cho gié tri sang loc tét hon OF test trong
viéc phéat hién nguodi mang gen thalassemia. Sé liéu tir nghién ciu khuyén cao ngudng
Abs16=2,1%0,78 duoc khuyén céo sang loc duong tinh vai thalassemia.

Nghién ctiu ¢6 han ché vé ¢& mau thuan tién (n=80) dong thoi tiéu chuan xac dinh
bénh méi ding ¢ dién di huyét sic t6 vén chi cho biét cac thé beta thalassemia va alpha
thalassemia thé trung gian hozc nang. Phan 16n cac thé mang gen alpha thalassemia khdng
thé phat hién bang dién di huyét sic t5. Can mé rong nghién ctiu véi ¢ mau 16n hon va sir
dung xét nghiém DNA 1am ddi ching véi cac thé mang gen alpha thalassemia.

V. KET LUAN

Tudi trung binh ddi twong nghién ctru 1a 30+4,5. Do hip thu quang trung binh tai
dinh c6 budc séng 416 nm ctia mau am tinh 13 3,45 + 0,31, cia mau duong tinh 13 2,1%0,78,
su khéc biét c6 y nghia théng ké. OF test cho d§ nhay va d¢ dac hi¢u lan luot 1a 85,2% va
80,0%. Pinh hip phu & budc séng 416 nm cho gia tri tién lugng tot nhat v6i dién tich dudi
dudng cong ROC = 0,90 trong khi ctia OF test chi dat 0,725 khi so sanh voi duong chuan.
Su khéc biét 1a c6 ¥ nghia thong ké.
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