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Tom tat:

Hut thudc 14 1a nguén phoi nhiém chinh ctia nhiéu kim loai vi lwong déc hai. Trong sd cac ngudn phoi nhiém phé bién,
thudc 14 1a mét trong nhirng nguyén nhan hang dau dan dén sw tich lily cac kim loai nhw cadimi (Cd), chi (Pb), niken
(Ni), arsen (As) va crom (Cr) trong co' thé. Nghién ctru nay str dung méng tay lam chi thi sinh hoc dé€ danh gia tich liiy kim
loai & nam gi&i hit thudc va khong hiit thuéc. Miu méng tay dwoc phan tich bing ky thuat huynh quang tia X phan xa
toan phian [TXRF) So v&i nhom khong hiit, nhém hit thuéc c6 ham lwgng Cr, Ni, As, Cd va Pb cao hon dang ké (p<0 05),

trong khi Zn va Se giam ré rét. 0 nhém hut thuoc, tuoi tu'o'ng quan thuin vé&i cac nguyén t6 doc hai (Cr, Ni, As, Cd va Pb)
va twong quan nghich véi cac nguyén to thiét yéu (Cu, Zn va Se). Phéan tich Spearman cho thiy méi twong tac déi khang
gitra kim loai niing va nguyén t6 thiét yéu. Két qua khang dinh méng tay l1a céng cu hiéu qua dé theo déi phoi nhiém kim
loai lau dai, dong thoi cung cAp bang chirng sinh hoc ré rang vé tac dong tiéu cwc cta hit thuéc 14 dén can bang vi lwong.

Tir khéa: hut thudc 14, kim loai ndng, méng tay, nguyén t6 vi lwgng, ky thuit huynh quang tia X phan xa toan phin.
Chi s6 phdn logi: 1.4, 3.1, 3.3
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Abstract:

Cigarette smoking is a major source of exposure to toxic trace elements. Among common sources of exposure,
cigarette smoking is one of the leading causes of the accumulation of metals such as cadmium (Cd), lead (Pb), nickel
(Ni), arsenic (As), and chromium (Cr) in the human body. In this study, fingernails were used as a biomarker to assess
metal accumulation in male smokers and non-smokers. The fingernail samples were analysed using total reflection
X-ray fluorescence (TXRF). Compared with non-smokers, smokers had significantly higher levels of Cr, Nj, As, Cd, and Pb
(p<0.05), while Zn and Se levels were substantially lower. In smokers, age was positively associated with toxic elements
(Cr, Nj, As, Cd, and Pb) and negatively correlated to essential elements (Cu, Zn, and Se). Spearman correlation analysis
showed antagonistic interactions between heavy metals and essential elements. These findings confirm that fingernails
are an effective tool for monitoring long-term metal exposure and provide clear biological evidence of the adverse effects
of cigarette smoking on trace element balance.
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1. it van de

Phoi nhiém v&i cac nguyén t6 vi lwong, dic biétla cac
kim loai nang doc hai, dang ngay cang dwoc quan tam
do anh huwdng truc ti€p dén stirc khoe con nguoi. Trong
s6 cac ngudn phoi nhiém phd bién, thudc 14 12 mot trong
nhitng nguyén nhan hang dau dan dén s tich liy cac
kim loai nhw cadimi (Cd), chi (Pb), niken (Ni), arsen (As)
va crom (Cr) trong co thé [1-4].

Nhiéu nghién ctru da ghi nhan rang ham luwong cac
kim loai ddc hai nhw Cd, Pb, As, Cr, Ni va Tl (thali) trong
mau toan phin, huyét thanh, téc va mé6 cia nguwdoi hat
thu6c cao hon 16 rét so véi ngudi khong hut thudc
[4-7]. Viéc huat thudc khong chi lam ting phoi nhiém véi
cac nguyén t6 doc ma con lam rdi loan cin bang cla cac
nguyén t6 thiét yéu nhw kém (Zn), déng (Cu) va selenium
(Se) - nhirng chat c6 vai trd quan trong trong hé thong
chdng oxy hda va chitrc ning mién dich [4, 6, 7]. Cac yéu
t6 nhw s8 lwgng thudc 14 hit moi ngdy va thoi gian hut
cling c6 moi lién quan chit ché véi mie tich liy kim loai
trong co thé [5, 6].

Mong tay 1a mo sinh hoc ¢6 tdc do phat trién chdm va
it chiu dnh hwéng béi dao dong sinh ly tirc thoi, vi vay
dwoc xem 1a chi thi sinh hoc dang tin cdy dé danh gia
mirc dd phoi nhiém nguyén t3 vi lwong kéo dai [8-10].
So v&i cadc mau sinh hoc khéc trong co thé con ngui,
mau moéng tay dé thu thap, thuin tién bao quan, khong
xam l4n va phan anh tinh trang phoi nhiém tich liiy trong
khoang thoi gian vai tuin dén vai thang [11-13].

Trong nghién ctru nay, ching tbéi s dung phwong
phép phan xa toan phan huynh quang tia X (TXRF - Total
Reflection X-ray Fluorescence), mot ki thuat phan tich
da nguyén t6 nhay, chinh xac va khong pha huy, dé xac
dinh ham lwgng mwoi nguyén t8 (Cr, Mn, Fe (sat), Ni, Cu,
Zn, As, Se, Cd, Pb) trong méng tay cua nam gi&i c6 va
khong cé théi quen hut thudc. Muc tiéu ciia nghién ctiru
nham: (i) So sanh sw khac biét vé ham lwgng nguyén t6
gitra hai nhém; (ii) Phan tich xu hwéng tich liy theo tudi;
va (iii) Panh gia kha ndang st dung méng tay nhw chi thi
phoi nhiém kim loai trong cdng dong. Két qua thu dwoc
khong chi gitp lam r6 tac dong sinh hoc ctia thudc 1a ma
con c6 thé hd trg cho cac chién lwgc gidm sat phoi nhiém
va phong ngtra nguy co bénh Iy lién quan dén kim loai
nang.

2. Vat liéu va phuong phap nghién ciu
2.1. Thu thdp va lam sach mdu méng tay

MAau moéng tay dwoc thu thap tir hai nhém déi twong
nghién ctru (nam gi6i): (i) nhom hut thudc 14 (n=36, tudi
22-70, trung binh 42,9+14,0) gdbm nhirng ngwoi hit trén
10 di€u/ngay trong it nhat mdt nam, khdng co tién st
bénh nghiém trong; (ii) nhém khoéng hut thuéc 14 (n=50,
tud6i 18-63; trung binh 41,5+12,0) hoan toan khong cé
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tién st hat thudc va cling khong mac bénh nghiém trong
trud¢e ddy. Thanh phin nghé nghiép ctia nhém hat thude
1an lwot 1a: cong nhén 33,3%, lao dong tw do 41,7%, tri
thirc 25,0%; nhém khong hut thudc: cong nhin 24,0%,
lao dong tw do 26,0%, tri thirc 50,0%. Cac mau dwoc thu
thap tir than nhan ctia cic bénh nhan dang diéu tri tai cac
bénh vién & TP. H6 Chi Minh va nhitrng nguwoi dang sinh
séng va lam viéc tai TP. H6 Chi Minh.

Trwéc khi 1y mau, ngudi tham gia dwoc riva sach hai
ban tay bang cdn 70% nham loai bé bui ban, dau va tap
chit trén bé mat. Toan bo 10 méng tay dwoc cat bang
kim thép khong gi da dwgc vé sinh va tiét trung, sau do
cho vao tdi polyethylene sach, ddn nhin mi sd va bao
quan & diéu kién kho rdo cho dén khi phan tich. T4t ca
ngudi tham gia déu dwoc tw vAn day da va dong y tham
gia nghién ctru trén nguyén tic tw nguyén, voi cam két
bao mat thong tin cd nhan.

Tai Phong thi nghiém B6 mén Vatly hat nhan, Trueong
Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia TP. H6 Chi
Minh, quy trinh 1am sach miu dwoc 4p dung theo cac
nghién ctru trwdc day cia nhom [14-17], tém tit nhuw
sau: 1) Ngdm mau trong nwéc cat 10 phut, sau d6 ngdm 5
phit trong con 90% va khudy nhe dé gidam nhiém khuin
do ndm, vi khuin; 2) Ngdm trong Acetone (Merck, Dirc)
va danh siéu Am 5 phut, ldp lai 3 1an véi acetone méi
nham loai bé cac chit hitu co bAm dinh; 3) Ngdm trong
dung dich Triton X-100 2% (Merck, Dtrc) va danh siéu
am 5 phut, 13p lai 3 1an dé tiy sach vét ban bam trén bé
mat; 4) Rra ba lan bang nuéc cat (mdi lan 1 phat) dudi
tac dong siéu Am dé€ loai bo hoan toan chit tiy rira con
sot; 5) Sdy kho mau trén gidy loc & nhiét do phong trong
12 gio.

Céac mau c6 ndng dd Ti, Cr, Mn hoic Fe cao bat thwong
sé& bi loai b, vi diéu nay cho thidy kha ning miu chua
dwoc lam sach hoan toan.

2.2. Chudn bi mdu dé phan tich TXRF

Tai Phong Thi nghiém Khoa Vit ly va Ky thuat hat
nhan, Trudng Pai hoc Pa Lat, cAdc mau méng tay dwoc
1am sach lai bang Acetone va nwéc tinh khiét, sau dé sdy
khd & 40°C trong 10 phut. P& phan tich biang phwong
phap TXRF, miu dwgc pha hdy hoan toan thanh dung
dich dong nhit theo quy trinh da mé ta trong cac nghién
clru truede [16, 17], tém tit nhw sau:

Khéi Iwong kho ciia méi mau (30-180 mg) duwgc can
chinh xac va cho vao binh Teflon riéng, chira 1,0 ml HCI
(37%, Merck, birc) va 2,0 ml HNO, (65%, Merck, Dirc).
Mau dwoc lic nhe trong 30 gidy dé hoa tron véi axit, sau
dé6 tién hanh pha maiu bang hé théng vi sébng MARS 6
(CEM Corporation, My) & 200°C trong 15 phut, tiép tuc
gia nhiét thém 15-20 phat. Sau khi két thuc, cac binh
dwoc lam ngudi dén nhiét do phong.
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Dung dich thu dwgc dwgc pha lodng dén thé tich cubi
1,5 ml trong binh dinh m&c da hiéu chuin, bao gom
1,35 ml dung dich mau va 0,15 ml dung dich chuan ndi
Ga 10 ppm (1000 mg/] Ga trong axit nitric 5% va axit
clohydric, Merck, Btrc), ddm bao néng dé Ga cudi cung
12 1,0 ppm. MAu dwoc lac tw dong trong 3 phut dé dong
nhit hoan toan chuin ndi va chat phan tich.

T dung dich dong nhit, hut chinh xac 10 pl va nhé
1én dia mang miu bang thach anh sach, sau dé6 siy &
35°C trong 10-15 phut. Cac dia mang mau sau khi chuin
bi dwoc dwa truc tiép vao may phd ké TXRF dé phan tich.

DE kiém soat va loai trir anh huwéng nhiéu tir cac hoa
chat st dung trong phan tich, mot miu trang (blank)
dwoc chuin bi theo quy trinh sau: Pha hdén hop gom
1,0 ml HCl va 2,0 ml HNO, vao binh dinh mtrc, sau d6 bd
sung thém 2,0 ml nwéc siéu sach. Dung dich dwoc dat
trén may lic tw dong trong 3 phat dé ddm béo tron déu.
Tiép theo, hut 10 ul dung dich va nhé 1én dia mang mau
bang thach anh, sau d6 sdy khdé & 35°C trong 10 phit
trudre khi tién hanh do.

2.3. H¢ phé ké TXRF

Phan tich cac nguyén t8 vi lwong trong mau méng
tay dwoc thwe hién trén hé phé ké TXRF S2 PICOFOX
(Bruker, btc) tai Phong Thi nghiém Khoa Vat ly va Ky
thuat hat nhan, Trweong Pai hoc Pa Lat. Day 1a hé théng
ban tw dong, cho phép phan tich dinh tinh va dinh lwong
da nguyén to tir Al dén U véi gidi han phat hién tot & mirc
ppm, thim chi ppb trong mét sd truwedng hop. Hé théng
str dung ong phat tia X véi anot molypden (Mo-K =17,5
keV), hoat dong & dién ap 50 kV va dong 202 pA, két hop
v&i dau do troi silicon (SDD) c¢6 d6 phan gidi nang lwong
FWHM la 135,94 eV tai dinh Mn-K .

Thu thap va xi ly dit liéu dwoc thuc hién bang
phan mém Spectra 7 tich hop v&i hé diéu khién cla
S2 PICOFOX. Trong mdi lan phan tich, nAm mau dwoc
do lién ti€p, mdi mau dwoc chiéu va do trong 600 giay.
Mbi miu moéng tay duoc do 1ap lai ba 1an dé dadm bao do
chinh x4c. Cac thong sé hiéu ning ctia hé thdng, bao gbm
do lap lai, do chinh xac va gi¢i han phat hién khi phan
tich mau méng tay da dwoc xac nhan trong nghién ctru
cia H.T. Phuong va cs (2021) [16].

2.4. Phdn tich théng ké

Cac phép phan tich théng ké dwoc thuc hién bang
phin mém OriginPro version 2012b (Origin Lab
Corporation, M¥). Su khac biét c6 y nghia thong ké gitra
hai nhém dwoc kiém dinh bang U-test (Mann-Whitney),
v&i mirc ¥ nghia p<0,05. M6i twong quan gitra cac bién
dwoc danh gid bang hé s§ twong quan Spearman. T4t ca
biéu d6 va xir 1y s6 liéu dwoc trinh bay dwéi dang trung
vi hodc gid tri trung binh + d6 1éch chuén, tuy theo phin
bé dir liéu.
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3. Két qua

3.1. Ham lwong cdc nguyén té quan tdm trong
mong tay

Sau khi hiéu chinh mAiu tring (blank), két qua phan
tich ham lwgng ctia 10 nguyén t6 quan tdm (Cr, Mn, Fe,
Ni, Cu, Zn, As, Se, Cd va Pb) trong méng tay ciia nguoi
dan 6ng hut thudc va khéng hut thudc, va cac phép phan
tich thdng ké mé ta thu dwgc nhw thé hién trong bang 1.
Trong dé co6 chi ra cac gia tri trung binh (mean), trung
vi (median), do léch chuin (standard deviation), nhé
nhat (min) va 1én nhat (max). O’ ca hai nhém, ham lwong
clia cac nguyén t6 thu dwoc & mic vét, tir ~0,60 dén
~140 mg/kg. P6i véi nhom khong hut thudc, thi tw ting
dan vé ham lwgng trung binh nhw sau: Cd<As<Pb<Se
<Ni<Cr<Mn<Cu<Fe<Zn. Trong khi d6, d6i véi nhém
hit thudc thr tw ting dan cé sw thay ddi nhd, cu thé:
Se<Mn<Pb<As<Cd<Cr<Ni<Cu<Fe<Zn.

Bang 1. Cac tham sé théng ké vé ham lwong (mgl/kg) cac nguyén
té quan tam.

Nguyén Nhém Trung Doléch Trung Nhé Lén
t6 binh chuin vi nhit nhat

e e s 098 020 224
Cr thuoc

Hiit thudc 2,30 1,21 212 091 6,23

T 1,25 0,97 096 0,11 3,83
Mn thuoc

Hit thudc 1,42 1,09 1,40 011 545

dnghle 50,1 662 239 2916
Fe thuoc

Hiit thudc 68,4 38,3 61,2 22,0 2024

LGWIEIEE g 0,57 090 0,14 2729
Ni thuoc

Hiit thudc 2,58 1,50 241 0,66 7,80

B gy 1,96 320 0,87 862
Cu thudc

Hiit thudc 3,34 1,54 370 084 6,74

Khénghit 4,3 516 1233 751 2989
7n thuoc

Hiit thudc 89,6 38,3 89,3 231 217,0

Khénghdt o) 0,39 072 021 1,90
As thuoc

Hit thudc {777 0,73 1,60 051 341

Khénghit o, 0,52 082 050 324
Se thuoc

Hit thudc 0,63 0,31 056 034 1,84

MR 0,54 063 004 1,97
cd thuoc

Hiit thudc 2,29 0,95 231 0,68 4,93

Khonghit 5, (42 073 029 1,83
Pb thuoc

Hiit thudc 1,64 0,77 155 064 353

1



60 T T T 1
554 (A)

" [ Khong hut thude

B st thude

Cr Mn Fe Ni Cu Zn As Se cd Pb

Ty s ham luong (hat thude/khong hat thude)

s Khoa hoc Tu nhién | Héa hoc; Khoa hoc Y - Dugc | Y hoc co s&; Y hoc du phong

6‘0 1 1 1 1 1 1 1 1 1 1
554 (B) ]

5.0 .

45 .

40 - 37 .
3.5 1
307 267 1
2.5+

2,21

0.0 T T T T T T T T T T

Hinh 1. Biéu db phan bé ham lwong trung vi. (A) So sanh giira nhém khong huat thude va hit thube (nguyén té Fe va Zn dwoc tinh theo thang
log); (B) Ty s6 ham lwgng trung vi ctia nhém hat thudc so véi nhém khong hat thube.

Bang kiém tra sw phan bé ham lwgng cia cac nguyén
té v&i phép kiém Shapiro - Wilk, ching téi nhan thiy
sw phin b6 ham lwong cla tit cd cac nguyén t6 khong
tuan theo phan b6 chuin (p<0,05). Vi vay, phép kiém phi
tham s6 Mann - Whitney U-test dwoc st dung dé danh
gid sw khac biét c6 y nghia thong ké (p<0,05) ham lwgng
nguyén t6é trong mong tay gitta hai nhém. Hinh 1 cho
thay biéu d6 so sanh ham lwong trung vi clia cac nguyén
té quan tAm (hinh 1A) va ty s6 cta ching (hinh 1B) giita
hai nh6m hut thuéc va khéng hut thudc. Két qua cho thiy
rang, ham lwgng cac kim loai doc nhw Cr, Ni, As, Cd va Pb
trong méng tay nhém ngwoi hiut thude cao hon dang ké
(c6 y nghia thong ké, p<0,05) so v&i nhom ngwdi khong
hut thudc lan lwet 12 2,17, 2,67, 2,21, 3,70 va 2,12 lan.
Ngwoc lai, cac kim loai thiét yéu nhw Zn va Se & nhom
nguwoi hut thudc thdp hon dang ké (p<0,05) so véi nhom
ngudi khong hut thudc lan lwotla 0,72 va 0,69 1an. Trong
khi d6, cac kim loai nhw Mn (p=0,476), Fe (p=0,380) va
Cu (p=0,933) c6 bién thién gittra hai nhém nhwng sw khac
biét khong dang ké (p>0,05) dwoc tim thiy trong nghién
clru nay.

3.2. bdnh gid ham Iwg'ng cdc nguyén té quan tdm
trong méng tay theo do tudi

Trong cong viéc nay, moi twong quan gitra do tudi
va ham lwong cac nguyén t6 quan tim dwoc phan tich
bang ANOVA véi gia tri p<0,05 dugc xem 1a twong quan
c6 y nghia théng ké. Ngoai ra, méi lién hé tuyén tinh
dwoc danh gia thong qua hé s6 twong quan Pearson (r),
phuong trinh hoi quy tuyén tinh (bao gdm gia tri diém
chan va do déc), hé s6 xac dinh (R?), va gia tri F. Trong
dé, “diém chan” thé hién gia tri wéc lwgng ham lwong
nguyén t3 khi tudi bang 0 (theo ly thuyét), con “d6 doc”
cho biét mic thay d6i ham lwong (mg/kg) tang hoic
gidm theo mdi nam tudi.
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Doi véi nhém khéng hit thudc, két qua cho thdy chi
c6 Fe va As c¢6 moéi twong quan tuyén tinh véi do tudi
dat y nghia thong ké (bang 2). Cu thé, Fe gidm tuyén tinh
theo tudi véi r=-0,403, R?=0,162, F=9,29, p=0,004; trong
khi As tang tuyén tinh theo tudi véi r=0,320, R*=0,102,
F=5,48, p=0,023. Cac nguyén t6 con lai (Cr, Mn, Ni, Cu, Zn,
Se, Cd, Pb) khong ghi nhidn méi twong quan dang ké véi
tudi (p>0,05).

Bang 2. Cac thong $6 mo ta méi lién hé tuyén tinh giiva ham lwong
nguyén té va do tudi cia nhém khong hat thuébc.

Hé s6

N”guyén Piém chin Do déc R G Gi.é Gi.é
to (mg/kg) (mg/kg/tuoi) i triF  trip
Cr 1,015 0,002 0,001 0,034 0,057 0,813
Mn 1,029 0,005 0,004 0,067 0,214 0,645
Fe 147,7 -1,666 0,162  -0,403 9,29 0,004
Ni 0,853 0,004 0,008 0,092 0,408 0,526
Cu 4,358 -0,020 0,015 -0,123 0,733 0,396
Zn 122,3 0,361 0,007 0,085 0,347 0,559
As 0,377 0,010 0,102 0,320 548 0,023
Se 0,776 0,005 0,012 0,108 0,570 0,454
Cd 0,850 -0,002 0,002  -0,041 0,081 0,777
Pb 0,749 0,004 0,012 0,110 0,588 0,447

Cac gia tri in dam chi ra c6 y nghia thdng ké (p<0,05).

DPoi véi nhom hiat thude, ngoai trir Mn (r=-0,161,
F=0,904, p=0,348) va Fe (r=-0,110, F=0,419, p=0,522)
khong c6 moéi twong quan tuyén tinh véi tudi, cac
nguyén td con lai c6 twong quan manh véi tudi (bang 3).
Cu thé, cac nguyén t6 c6 mdi twong quan dwong bao
gom: Cr (r=0,648, F=24,6,p<0,001), Ni (r=0,603, F=19,5,
p<0,001), As (r=0,726, F=37,8, p<0,001), Cd (r=0,644,
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F=24,1, p<0,001), va Pb (r=0,753, F=44,4, p<0,001); cac
nguyén té c6 mdi twong quan 4m bao gom: Cu (r=-0,568,
F=16,2, p<0,001), Zn (r=-0,453, F=8,79, p=0,006), va Se
(r=-0,534, F=13,5, p<0,001).

Bang 3. Cac thong s6 mé ta méi lién hé tuyén tinh giira ham lwong
nguyén t6 va doé tudi ctia nhém hiit thuébe.

o Dt il w S G gy
Cr -0,116 0,054 0,419 0,648 24,6 1,96E-05
Mn 1,950 -0,012 0,026 -0,161 0,904 0,348

Fe 81,2 -0,297 0,012 -0,110 0,419 0,522

Ni -0,145 0,064 0,364 0,603 19,5 9,85E-05
Cu 5,981 -0,062 0,323 -0,568 16,2 2,98E-04
In 141,8 -1,218 0,205 -0,453 8,79 6,00E-03
As 0,176 0,037 0,527 0,726 37,8 5,48E-07
Se 1,125 -0,011 0,285 -0,534 13,5 8,02E-04
Cd 0,439 0,043 0,415 0,644 24,1 2,26E-05
Pb -0,096 0,041 0,566 0,753 444 1,19E-07

CA4c gia tri in dam chi ra cé y nghia thdng ké (p<0,05).

3.3. Pdnh gid méi twong quan giira tuéi - nguyén
té'va nguyén té - nguyén té ctia nhém hiit thuéc

Nghién ctru khéo sat sw &nh hwdng do tudi cia nhém
ngudoi hit thudce 18n ham lwgng nguyén té cling nhuw sy
twong tac gitta cac nguyén té v&i nhau qua hé sé twong
quan Spearman. K&t qua ctia phép phan tich dwoc chira
trong bang 4. Cling nhuw khdo sat mdi twong quan tuyén
tinh trwéc diy, trong cong viéc nay cac nguyén t6 doc
nhu Cr, Ni, As, Cd, va Pb ¢6 méi twong quan dwong manh
vGi do tudi cia nhom ngudi c¢b thdéi quen hit thudc.
Trong khi d6, cic nguyén t6 thiét yéu Cu, Zn, va Se c6 méi
twong quan nghich dwoc tim thiy trong nghién ciru nay.
Bang 4. Hé s6 twong quan Spearman cua cac bién khao sat trong
nhém huat thuoc.

Tuoi Cr Mn Fe Ni Cu Zn As Se Cd Pb

Tudi 1,00

Cr 068 1,00

Mn -029 -0,09 1,00

Fe -025 -023 022 1,00

Ni 0,76 0,60 -0,18 -0,12 1,00

Cu  -0,57 -037 055 028 -033 1,00

In  -054 -045 013 010 -032 0,35 1,00

As 0,72 024 -032 009 043 -049 -047 1,00

Se -0,57 -028 031 039 -040 061 022 -042 1,00

¢d 066 042 -007 -010 057 -013 -041 054 -0,46 1,00

Pb 076 0,70 -017 -0,18 0,63 -020 -0,41 041 -029 046 1,00

C4c gia tri in dam chi ra c6 y nghia thdng ké (p<0,05).
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Trong phéan tich twong quan nguyén t6 - nguyén t6
cho thiy, médi twong quan dwong manh dwoc tim thiy &
cac cdp Cr-Ni, Cr-Pb, Mn-Cu, Ni-Cd, Ni-Pb, Cu-Se, va As-
Cd. Trong khi d6, mdi twong quan dwong trung binh cé
y nghia théng ké dwoc tim thiy & cac cap nguyén t6 Cr-
Cd, Fe-Se, Ni-As, Cu-Zn, As-Pb, va Cd-Pb. Nguoc lai, moi
twong quan nghich cé y nghia thdng ké dwoc tim thiy &
cac cdp nguyén t6 Cr-Cu, Cr-Zn, Ni-Cu, Ni-Se, Cu-As, Zn-
As, Zn-Cd, Zn-Pb, As-Se, va Se-Cd.

4. Ban luan

Két qua phéan tich nguyén t6 trong moéng tay cho thiy
sw khac biét ro rét gitta hai nhom nguwdoi hut thude va
khong hiat thudc, ddc biét déi véi cac nguyén t6 kim loai
doc hai nhw Cr, Ni, As, Cd va Pb. Ham lwong trung vi cda
cac nguyén t6 nay & nhém hut thudc cao hon dang ké so
v&i nhém khong hit thuéc, véi hé s6 ting lan lwotla 2,17
(Cr), 2,67 (Ni), 2,21 (As), 3,70 (Cd), va 2,12 (Pb). Pitu
nay phan anh vai tro quan trong ctia khéi thudc 14 nhw
mot ngudn phoi nhiém chinh cac nguyén t6 doc, von da
dwoc xac nhan 13 ¢ mat trong thanh phin cia thudc 14
va khéi thudc [1, 18].

Cac nguyén t6 ké trén déu c6 doc tinh cao va kha nang
tich ldy sinh hoc. Vi du, cadimi (Cd) 1a kim loai nang gay
déc cho than va hé xwong, va dwgc IARC xép vao nhom
chat giy ung thw & nguwoi [19]. Twong tw, Pb dnh huwéng
tiéu cwc dén hé than kinh va phat trién tri tué, dac biét &
tré em, con As 1a nguyén t6 ¢6 doc tinh mén tinh va 1a yéu
td nguy co cha nhiéu loai ung thw [20, 21]. Crom (Cr),
dac biét & dang héa tri sdu (Cr(VI)), 1a mot chit gy ung
thw nghé nghiép da dwoc biét dén rd rang, cé lién quan
dén ung thw phéi va tén thwong dwong hdé hip do kha
nang gay ra stress oxy héa [19, 22, 23]. Niken (Ni) ciing
dwoc cong nhan 12 c6 tiém ning gay ung thu, dic biét 1a
& hé ho hép, va da dugc ghi nhan c6 lién quan dén tén
thwong DNA, ddc tinh d6i véi hé mién dich, ciing nhw
tang nguy co ung thw trong moi treong tiép xic cong
nghiép va hut thuéc 14 [19, 24]. Sy hién dién véi ham
lwgng cao hon cla cac nguyén t6 nay trong mong tay
nhém ngudi hut thudce 1a bang chirng sinh hoc rd rang
cho thdy mirc d6 phoi nhiém cao hon trong co thé, tich
tu qua thoi gian dai.

Nguoec lai, cic nguyén t6 thiét yéu nhw Zn va Se lai c6
xu hwéng gidm & nhéom hut thudc, véi mike trung vi chi
bang 0,72 va 0,69 1an so v&i nhém khong hut thudc. Zn
va Se la cac nguyén to vi lwgng dong vai tro quan trong
trong hé mién dich, chéng oxy hoa, va bdo vé té bao khoi
tén thwong do stress oxy hoa [25, 26]. Viéc gidm nong do
clia chung c6 thé 1a hé qua cla sy mit cin bang chuyén
héa do doc chit tir khoi thudc, ciing nhw do sy canh
tranh hip thu sinh hoc v&i cac kim loai nang [27].

Pang chd y, ham lwgng cia mot s6 nguyén t6 thiét
yéu khac nhw Fe, Mn va Cu khong khac biét dang ké gitra
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hai nhém (p>0,05), diéu nay c6 thé phan anh co ché diéu
hoa ndi mdi chit ché cia co thé d6i véi cac nguyén té nay
hodc sw bu trir tir ché do an [28, 29].

Phén tich theo d6 tu6i cling cho thay xu hwéng tich lay
cac nguyén té doc hai (Cr, Ni, As, Cd, Pb) ting theo tudi &
nhém nguwoi hat thudc, trong khi cic nguyén té thiét yéu
(Cu, Zn, Se) lai gidm. Piéu nay cang khang dinh sy tich Iy
sinh hoc kéo dai cta c4c kim loai ndng qua phoi nhiém
thudc 14, ddng thoi lam suy gidm nguén du triv nguyén té
vi lwgng trong co thé, c6 thé gy anh hwdéng 1au dai dén
strc khée [8, 10]. Trong khi d6, & nhdém khdng hut thudc,
chi cé As ting va Fe giam theo tudi - mot két qua phu hop
véi nhiéu nghién ctru dich té trwdc day [29].

Két qua phan tich twong quan giita cidc nguyén to
cling hd tro cho cac phat hién trén. Méi twong quan
dwong manh gitra cac cdp Cr-Ni, Ni-Cd, Cd-Pb... cho thiy
xu hwéng tich lily dong thoi cta cic kim loai doc khi
phoi nhiém [30]. Ngwoc lai, cdc m8i twong quan am giita
nhom nguyén t6 ddc va nhdm nguyén t6 thiét yéu nhw
Cr-Cu, Ni-Se, Zn-As... cho thiy kha ning cac kim loai doc
c6 thé can tré hap thu, chuyén hoéa hodc lam suy gidm dw
trir cac vi chit dinh dwdng cin thiét [27, 30].

Téng thé, cac phat hién tir nghién ciu nay cung cap
bang chirng manh mé rang viéc hat thudc 14 1am gia ting
phoi nhiém cac kim loai doc hai va 1am suy gidm lwong
nguyén t6 thiét yéu trong co thé, thé hién qua miu méng
tay - mot chi thi sinh hoc hiéu qua, phan anh mic phoi
nhiém tich ltiy dai han [12, 31, 32]. Nhitng thay dé&i nay
c6 thé gop phan giai thich co ché sinh hoc dang sau cac
nguy co strc khoe lién quan dén hit thudc, bao gdom roi
loan chuyén héa, bénh tim mach va ung thw [19, 20].

5. Két luan

Nghién ctru ndy da chirng minh rang, méng tay la chi
thi sinh hoc hiéu qua dé danh gia phoi nhiém nguyén t§
vi lwong va kim loai nang & ngudi. K&t qua phan tich cho
thay, nhirng ngwoi hat thudce ¢6 ham lwong cac kim loai
ddc hai nhw Cr, Ni, As, Cd va Pb cao hon dang ké so véi
nhém khong hut thudc, dong thoi lai 6 ham lwgng thip
hon cla cac nguyén to thiét yéu nhw Zn va Se. Sw khac
biét nay c6 y nghia thong ké va cho thiy anh hwong ro rét
clia théi quen hut thudc dén can bang khoang vi lwong
trong co thé.

Ngoai ra, su tich Iy cac kim loai d§c c6 xu huwdng tang
theo tu6i & nhom ngwoi hit thudc, trong khi cac nguyén
t6 thiét yéu lai gidm, phan anh co ché tich liy sinh hoc va
nguy co tiém 4n cho stc khoe theo thoi gian. Phan tich
twong quan nguyén t6 - nguyén té ciing goi y kha nang
canh tranh hp thu hodc twong tac doi khang gitra cac
kim loai déc va nguyén té thiét yéu.
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Nhitrng phat hién nay cung cip co s& khoa hoc hiru
ich cho viéc sir dung méng tay trong gidm sat phoi nhiém
moi treong & cong dong, dong thoi lam néi bat tac dong
batloi ctia thudc 14 d6i véi trang thai dinh dwong khoang
chat va strc khoe con ngudi. Cac két qua tir nghién ctru
c6 thé ho trg cho cac chién lwgc can thiép y té cong cong
nham giam thiéu phoi nhiém va ning cao nhan thirc vé
tac hai ctia thuéc 14

Nghién ctru nay dwoc tai tro bdi Quy Phat trién Khoa
hoc va Cong nghé Quéc gia trong Dé tai ma s6 103.04-
2023.05. CAc tac gia xin chan thanh cdm on.
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