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XAY DUNG QUY TRINH PHAN TICH CHINH XAC HAM LUQNG CHI
TRONG MAU BANG PHUONG PHAP QUANG PHO HAP THU NGUYEN TU

Nguyén Thi My Ninh
Truwong Pai hoc Y Duwoc — DH Thai Nguyén

TOM TAT

Ngdy nay y hoc da khang dinh rang chi 1a mot nguyén t6 doc hai ddi voi con nguoi. Nguoi bi
nhiém doc chi s& mac mot sé bénh nguy hiém nhu thiéu mau, dau dau, chong mat, sung khép. Dé
¢6 thé dong gop vao viée nghién ciru doc hoc va diéu tri bénh nhiém doc chi thi viéc xac dinh ham
luong chi trong cac mau sinh hoc 14 rat can thiét. Vi vay bai béo nay xac dinh muyc tiéu xay dung
quy trinh phan tich chinh xac ham lugng chi trong mau bang phuong phap quang phd hip thy
nguyén tu. Ngh1en ctru sur dung hé thong thiét bi may quang phd hap thu nguyén tur cua Perkin
Elmer v6i chét cai bién nén la: Trilon-X 100 10%, NH,H,PO, 20% HNO; dic dé phén tich ham
lwong chi trong méu trén nhoém ngudi binh thudng va ngudi phoi nhiém chi. Két qua thu dugce nhu
sau: X4y dyng thanh cong phuong phap voi do sai 1éch 16n nhat khi phan tich mau chuan quéc té
khong vuot qua 5% so voi gia tri ching chi, gii han phat hién dat 0,37 pg/l . Tur do tién hanh
phan tich ham luong chi trong cac mau mau tong sé cuia ngudi binh thudng va cho két qua 13 ham
luong chi trong méu c6 gia tri trung binh dbi voi nam 1a 15,37 + 6,42 pg/l, dbi voi nir 1a 11,18 +
5,69 pg/l. Két qua nghién ctru trén cac nhom phoi nhiém chi déu cao hon so v6i nhom binh thudong
¢6 y nghia théng ké. Céac két qua phan tich chi trong mau déu phi hop véi cac chi sé sinh hoa can
1am sang cua cac dbi tugng.
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DEVELOPMENT OF AN ACCURATE ANALYSIS PROCEDURE FOR THE
BLOOD LEAD LEVEL BY ATOMIC ABSORPTION SPECTROMETRY
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ABSTRACT
Modern medicine has confirmed that lead is a toxic element to human beings. People with lead
poisoning will suffer from some dangerous diseases such as anemia, headache, dizziness and joint
swelling. In order to contribute to the study of toxicology and treatment of lead poisoning, it is
necessary to determine lead content in human biological samples. Therefore, this study’s
objectives is to develop an accurate analysis procedure for the blood lead level by atomic
absorption spectrometry. In this study, Perkin Elmer Atomic Absorption Spectrophotometer
System with substratum modifiers of 10% Trilon X-100 and 20% NH;H,PO, and HNO; was used
to analyze the blood lead levels in the normal people and the lead exposed people. The obtained
results are as following: the method with the largest deviation is successfully developed when
analyzing international standards are not exceed 5% compared to the certificate value. The
detection limi is 0.37 pg/l. Thereby, blood lead levels in total blood samples of normal people are
analyzed. The results showed that the mean blood lead levels of men and women are 15.37 £ 6.42
Mo/l and 11.18 + 5.69 ug/l, respectively. The blood lead levels of the lead exposed group are
higher than that of the normal group with statistical significance. The results of blood lead analysis
are consistent with the subclinical biochemical indicators of the subjects.
Keywords: Analysis of lead in the blood; lead poisoning, lead contamination, GF- AAS;
determination of lead
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1. it van dé

Cung v6i su phat trién cta cong nghiép va do
thi hoa hién nay, moi truong song cua con
ngudi dang bi 6 nhiém nghiém trong. Cac
ngudn thai kim loai ning tir cac khu cong
nghiép vao khoéng khi, nudc, dét, vao thuc
pham rdi xAm nhép vao co thé con ngudi qua
dudng an udng, hit thd din dén ham luong cua
ching vuot qua gidi han cho phép (su nhiém
doc) [1],[2]. Do @6 viéc xac dinh ham lugng
cac kim loai ning trong mdi trudong sbng,
trong thuc pham va phan tich tic dong cua
chung téi co thé con ngudi nham d& ra cac
bién phap t6i wu bao vé va chiam soc sirc khoé
cong dong 1a mot viée vo cung can thiét. Dé
6 thé dong gop vao viéc nghién ctru doc hoc
va diéu trj bénh nhiém doc chi thi viée xac
dinh ham luwong chi trong cac mau méu 1a rat
can thiét. Vi vy chung t6i tién hanh nghién
ctru voi muc ti€u Xay dung quy trinh phén tich
chinh xac ham lugng chi trong méu bing
phuong phép quang pho hap thu nguyén ti.

2. Phwong phap nghién ciru.

2.1. Phuong phap nghién ciru

Hién nay phuong phap quang phd hép thu
nguyén tr duoc dung phd bién dé phan tich
chi trong cic mau mau. Phuong phap nay co
wu viét 1a quy trinh xir Iy mau don gian, do
nhay va d6 chon lgc cao. Cac k¥ thuat nguyén
tor héa thuong sir dung 1a k¥ thuat nguyén t
hoa bang ngon lira va 10 graphit.

Trong nghién ctu nay ching t6i st dung
phuong phip quang phd hép thu nguyén tir
v6i k thut nguyén tir hoa bang 10 graphit sir
dung chét cai bién nén la: Trilon-X 100 10%,
NH4H,PO, 20%, HNO; dic dé phan tich ham
lugng chi trong cac mau mau [3].

2.2. Déi twong nghién ciru

Cac mau sinh hoc 1a miu méu cia ngudi binh
thuong va nguoi bi phoi nhiém chi.

- Nhém nguoi binh thuong 1a 60 nguoi véi 36
nam va 24 ntr.

- Nhom phoi nhiém chi 14 30 v6i 22 nam va 8 nit.

2.3.Ngi dung nghién cvuru

- Nghién ctru cac diéu kién do phd hép thy
nguyén tur cia chi.

- Khao sat cac yéu t anh huong dén phép do
pho hép thy nguyén tir cua chi.

- Xay dung quy trinh phén tich chinh xac ham
luong chi trong mau bang phuong phap quang
pho hap thy nguyén tur.

- Phéan tich va danh gid ham luong chi trong
mau cua nguoi binh thuong

- Phéan tich va danh gia ham luong chi trong
mau ciia ngudi bi nhiém doc chi.

2.4. Ldy méu va bio quén méu

MAiu mau dugc 1iy qua tinh mach vao bubi
sang, cho vao lo herparin va bao quan lanh & -
20°C, miu bao quan ¢ diéu kién nay co thé 6n
dinh trong vong mét thang.

Cac mau mau léy tr ta lanh ra duwoc dé ra
dong & nhiét d6 phong thi nghiém, sau do lic
déu [4].

Chuén bi miu méau dem do bing cach pha
loing mau méu theo ty 18 1: 9 v6i dung dich
cai bién nén gém Trilon-X 100 0,5%,
NH;H,PO, 0,2%, HNO; 0,2%.

Dung dich cai bién nén dwoc chuin bj nhu
sau: L4y 25 ml Trilon-X 100 10%, 5 ml
NH;H,PO, 20%, 1 ml HNO; dac cho vao
binh 500 ml va dinh mic bang nudc cat dé
dugc 500 ml. Khi d6 dugc dung dich Trilon-
X 100 0,5%, NH4H,PO, 0,2%, HNO; 0,2%
duogc st dung dé phan tich mau mau.

2.5. Phwong phdp xir ly sé liéu

Phan tich phuong sai 1a phan tich tic ddng cua
cic yéu to qua tham sb phuong sai, né duge
dung nhiéu trong cac tric nghiém dé danh gia
nhitng ngudn sai sb khac nhau lién quan dén
day két qua thi nghiém. Muc dich cua su phan
tich phuong sai mot yéu t 1a danh gid sy anh
hudng ciia mot yéu td nao do trén cac gia tri
quansat Y; (i = 1,2,...k).

Trong bai toan phéan tich phuong sai mot yéu
t6 A, k muc thi nghiém, mdi muc nghién ciru
lam 13p lai n 14n, chuin F dugc dung dé so
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sanh sy sai khac gitta phuong sai cac gia tri
nghién ctru do sy thay doi cac mirc nghién ctru
v6i phuong sai cua sai sd nghién ciru ¢6 khac
nhau dang tin cdy hay ko. Néu khac nhau
khong dang tin cdy, yéu t& A s& anh hudng
khong dang ké dén két qua thi nghiém, nguoc
lai néu khac nhau déng tin ciy chung t6 yéu to
A c6 anh hudng toi két qua nghién ciru.
Trong ndi dung nghién ctru dé ra, ching toi str
dung phuong phap phan tich phuong sai mot
yéu to dé danh gia anh huong cia mot yéu td
nao do toi két qua phan tich [5].
3. Két qua nghién ciru
3.1. Cdc diéu ki¢n do phé hép thu nguyén tie
clia chi
Nhimng két qua nghién ciru, khao sat va thu
thap tir cac tai liéu tham khao cho thiy phép
do phd hip thy nguyén tr cta chi trén hé
thong thiét bi may quang phd hap thy nguyén
tr cia Perkin Elmer s& cho két qua tot nhat
v6i cac thong s6 may thé hién ¢ bang 1.

Bang 1. Cdc théng sé do phé ciia chi

Thong s6 may Nguyén t6 chi
Nguon sang Dén catdt rong (HCI)
Budc song 283,3 nm

Do rong khe do 0,7 nm

Cuong d6 dong dén catdtrong 10 mA

Thoi gian do 5 giay

Thé tich mau do (ul) 20 ul

K¥ thuét nguyén tir hoa Lo graphit

Cuvet chira mau Cuvet graphit

3.2. Khao sat chwong trinh nhigt dp dén
phép do phé AAS

De khao sat nhiét do séy kho, tro hoa luyén
mau va nguyén tir hoa mau cho qua trinh do
phd hép thu nguyén tir cua chi chung toi tién
hanh pha nong do chi la 20 pg/l dé khao sat,
két qua thu duogc thé hién ¢ hinh 1.

Nhan xét: Tai nhiét d6 say kho 1a 120°C, nhiét
dd tro hoa luyen mau 1a 700°C, nhiét do
nguyen tor hoa mau la 1800°C cho d6 hap thy
cua chi cao va d¢ lap lai tot nhit. Do vay
chung t6i chon nhiét 4o nay dé do pho hap thu
cta chi.

Do hip thw ()
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Hin~h 1. khdo sat nhiét do sdy khé, tro hoa
luyén mau va nguyén tir hoa mau
3.3. Khdo sdt anh hwong ciia cdc nguyén to
di kem
Nhu ching ta dd biét mau nguoi c6 thanh
phan rit phic tap, vi vy trude khi xdy dung
duong chuan dé do ham lugng cua chi trong
mau mau, ching toi tién hanh nghién ciu
khao sat anh hudng ctia mot s6 thanh phan co
ban trong mau la cac ion: Natri, kali,canxi,
magié dén d6 hip thu cua chi. Két qua khao
sat thu duoc 6 hinh 2.
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Hinh 2. Anh huong ciia cdc nguyén 16 di kém
Nhin xét: Khi ham luong Na, K, Ca thay d6i thi anh huong dén két qua do phd hap thu cua chi,
khi ham lugng Mg thay d6i anh hudng khong dang ké dén do hap thu cuia chi.
3.4. Két qua khdo sdt dnh huéng ciia nhiét dj tro héa luyén mdu khi cé cdi bién nén
Trong phuong phéap hip thu nguyén tir nhidu phd bién nhét 1a nhiu hoa hoc, trong k¥ thuat quang
phd hap thu nguyén tir 10 graphit chiing xuat hién la do sy c6 mat cia mot s6 chat trong dung dich
mau co thé tao ra cac hop chat dé bay hoi véi nguyén t6 phan tich & nhiét d6 thap nén dé bi mat
trudc khi duge nguyén tir hoa, dan dén giam d6 nhay. Dé giam bét cac nhiéu héa hoc ching toi sir
dung cac chat cai bién nén (Trilon-X 100 10%, NH4H,PO, 20%, HNO; dac) véi muc dich lam
giam dang k& su bay hoi cua nguyén to phan tich, dong thoi lam gia ting sy bay hoi cia nén
[6].[7]. Vi vay chiing t6i khao sat lai nhiét do tro hoa luyén mau nham tim ra nhiét d toi wu nhét
dé loai bo bt thanh phan nén,va dong nhat mau phan tich, két qua khao sat thu dugc & bang 2.

Bang 2. Anh hudng ciia nhiét do tro héa luyén mau khi ¢é cdi bién nén

TT Nhiét d§ tro héa luyén mau (oC) P9 hip thu chi Do hip thu nén
Miu 1 MAiu 2 Miu 1 Miu 2
1 600 0,216 0,219 0,871 0,015
2 700 0,210 0,216 0,334 0,013
3 800 0,217 0,218 0,083 0,011
4 900 0,212 0,208 0,085 0,013
5 1000 0,210 0,212 0,083 0,013

Nhan xét: Tai nhiét d6 800°C do héap thu cua chi 1a 16n nhat, d6 hap thu nén 14 nhé nhat, nhu vay
chon nhiét 6 800°C 14 nhiét d6 t6i vu dé do mau chi.

3.5. Xay dung dwong chudn dé phan tich mdu mdu:

Céc két qua chung t6i da khao sat cho thdy cac ion Na, K, Mg, Ca déu anh huéng dén do hap thu
ctia chi.Vi vy chung t6i dé 1ap duong chuin trong dung dich nén 1a: NaCl (130 mmol/l), KCI (5
mmol/l), CaCl, (2,5 mmol/l) va MgCl, (0,8 mmol/l) 1a dung dich nén twong ty mau that. Puong
chuén dugc thé hién ¢ hinh 3.
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dang ké, cac diéu kién do nhu khi lap duong
chuan. Két qua thé hién trong bang 3:
Bang 3. Két qua phan tich mau chi 1 ugl|

TT Ham luong chi do dwoc (ug/l)

Do lan 1 1,09

Do lan 2 1.11

Do lan 3 0.97

Do lan 4 0.96

Po lan 5 1.07

Po lan 6 1.11

N N P S [ Do lan 7 1.07
Hinh 3. Dtﬂfong chuan dé phan t’lch mau mau Trung binh 106

Puong chuan trén c6 hé sO tuong quan B ]
g ' & AU Nhan xét: D6 lech chuan (S) : 0,118 Gi4

0,99889 va do dbc 1a 0,0103. Khoang tuyén

tinh cta dudng chudn tir 5 pug/l dén 25 pg/l.
3.6. Gioi han phdt hién ciia phwong phap
Pé xac dinh gidi han phat hién ctia phuong
phap, cht}ng toi t‘ién hanh do 7 lén’méu dung
dich chuan chi nong do 1 ug/l, chap nhan sy

tri trung binh: 1,06

Béac ty do (n-1): 6

Gia tri tra bang véi do tin cdy 99%: 3,143
GHPH =t x S = 3,143 x 0,118 = 0,37 (ng/l).
3.7. Danh gia dp chinh xdc ciia phwong phap

sai khac gitta mau chuan va mau trang khong

Loai mau chuin Ham lwgng chi (ng/l) Do thu hoi
Gia tri chtirng chi Ket qua phan tich
( X £ SD) ( X £ SD)
\Whole blood Level 2385,5+ 10,0 376,5+ 11,0 97,7%
Seronorm

Nhan xét: Phuong phap cé d¢ chinh xac cao.

3.8. Két qud phén tich ham lwgng chi trong méu mdu trén nhitng ngwoi binh thuwong

Dé xac dinh ham luong chi trong méu cta ngudi binh thudng va danh gia su khac biét theo giGi
tinh, chung t6i ldy miu theo cac nhom ddi twong 13 can bd cong tac, dang séng va 1am viéc tai thai
nguyén. Cac ddi tuong van sinh hoat va 1am viéc binh thuong, khong c6 bat ky biéu hién cia bénh
trong qué trinh kham strc khoe. Két qua thé hién trong bang 4.

Bang 4. Ham heong chi trong mdu ciia nhém doi chimg.

Loai miu Giéi tinh Ham lugng chi
Mau (ug/100ml) Nam (n=56) 15,37 + 6,42
Nit (n=24) 11,18 + 5,69

Nhin xét: Két qua phan tich cho thay ham luong chi trong mau ciia ca nam va nit déu thip hon
s0 v6i tiéu chudn doan phoi nhidm chi trong méi trudong lao dong 1a 50 pg/100ml ddi voi mau
tong s6. Ham luong chi trong mau nhém nam (15,37 pg/100ml) cao hon nhom nir (11,18
11g/100ml) c6 y nghia théng ké véi p < 0,01.

3.9. Két qud phén tich ham lwong chi trong mdu mdu trén nhing déi twong phoi nhiém chi

Dé xac dinh ham lugng chi trong méu ctia nhém d6i twong phoi nhiém chi, ching t6i tién hanh lay
méau mau trén 30 ngudi lam viéc tai nha may Ac- quy trong phan xudng ché tao dién cuc chi. Cac
cong nhan c6 thoi gian 1am viée trong xuwdng san xuat tir 2-16 nim bao gdm 22 nam va 8 nit va
duoc diéu tri tai trung tm chéng doc bénh vién bach mai. Két qua phan tich dugc dua ra ¢ bang 5.
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Bang 5. Ham heong chi trong mdau mdu trén nhitng doi twong phoi nhiém chi

Loai mau Gié6i tinh Ham hrong chi
Mau (ug/100ml) Nam (n=22) 62,15 + 13.21
Nit (n=8) 58.32 + 11,22

Két qua phan tich cho thdy ham lugng chi
trong mau cua ca hai nhom d6i tuong déu
cao hon so v6i nhom déi ching va vuot tidu
chuan chan doan phoi nhiém chi trong moi
tru’ong lao dong 1a 50 pg/100 ml dbi véi mau
tong so.

Céc két qua phan tich ciing phu hop voi cac
két qua can 1am sang ctia Bénh vién Bach mai
nhu chi s6 Delta-ALA niéu déu 16n hon 10
mg/l, Hong cau cua cac dbi twong déu dudi
3,5 tri¢w/mm’.

4. Két luan

Qua nghién ctru chung ti rat ra mot sb két
luan nhu sau:

1. Xay dung thanh cong phuong phap xac
dinh ham luong chi trong miu mau bang
phuong phap quang phd hép thu nguyén tir
v6i ky thudt nguyén tir hoa bang 16 graphit,
sir dung chat cai bién nén NH,H,PO, 0,2%,
TritonX-100 0,5% va HNO; 0,2% . D§ sai
léch 16n nhit ciia phuong phap khi phan tich
méu chuan qudc té khong vuot qua 5% so véi
gia tri chimg chi. Giéi han phat hién cua
phuong phap dat 0,37 pg/l.

2. Tur phuong phap xay dung dugc di tién
hanh phan tich ham lugng chi trong cac mau
mau tong s6 cua nguoi binh thuong. Két qua
cho thiy ham luong chi trong mau c6 gia tri
trung binh dbi v6i nam 1a 15,37 + 6,42 pg/l,
dbi véi nir 1a 11,18 £ 5,69 pg/l.. Ham lugng
chi trong mau & nam cao hon nit c6 y nghia
thdng ké v6i P < 0.01.

3. Két qua nghién ctru trén cac nhém phoi
nhiém véi chi déu cao hon so véi nhom dbi
chtng c6 ¥ nghia thong ké va vuot tiéu chudn
chan doan phoi nhiém chi trong méi trudong
lao dong. Cac két qua phan tich chi trong méau
déu phu hop v6i cac chi sb sinh hoa cin 1am
sang ctia cac dbi tuong.
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