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THAM DINH PHUONG PHAP PINH LUONG PONG TRONG
HUYET TUONG BANG KY THUAT QUANG PHO HAP THU NGUYEN TU’

TOM TAT.

Muc tiéu: Banh gia phudng phap dinh lugng
dong trong huyet tuong bang ky thuat quang ph& hap
thu nguyén tlr sir dung 16 dién trén may AA-7000 cla
Shimadzu. P6i tugng va phuong phap nghién
clru: Gigi han trang, gidi han phat hién, gigi han dinh
lugng, khoang tuyén tinh, d6 chum va dd chinh xac
cla perdng phap dugdc danh gla Két qua: Gidi han
trang, gidi han phat hién, gidi han dinh lugng cua
phudng phap lan lugt la 0,44 pmol/L 1,06 pmol/L va
2 pmol/L. Khoang tuyen t|nh cla phu‘dng phap la 2 -
50 pmol/L. DO Iap lai & 2 erc nong do 11,7 va 21,3
(umoI/L) lan luat 1a 3,09 va 2,14 (%) bo ta| Idp & 2
murc nong do trén lan qudt la 6 68 va 4,68 (%). b0 thu
h6i cla 2 erc Qc nam trong gldl han cho phép. Do
thu hdi cla cac mau that thém chudn fan lugt 1a
108,5; 102,8; va 94,3 (%) nam trong gigi han cho
phep 80 - 110%, dat tiéu chudn AOAC 2016. Két
luan: Phuong phap xét nghiém dinh lugng dong
huyét tuang bang may quang pho hap thu nguyén tor
la chinh xac va tin cay, cé thé s dung trong thuc
hanh I&m sang dé chan doan va theo dai diéu tri bénh
r6i loan chuyén hoa dong.

T khéa: Tham dinh phuang phap, dlnh Iu’dng
doéng huyét tuong, quang phé hap thu nguyén i s
dung 10 dién.
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MEASUREMENT BY GRAPHITE FURNACE
ATOMIC ABSORPTION
SPECTROPHOTOMETRY

Objectives: The aim of this study was to develop
and validate the plasma copper quantitation method
by graphite furnace atomic absorption
spectrophotometry. Method: The limit of detection,
limit of quantitation, linear range, precision and
accuracy of the plasma copper quantitation by GFAAS
were evaluated. Results: The LOB, LOD and LOQ of
this method were 0.44 pmol/L, 1.06 pmol/L and
2umol/L respectively. The method linearity was from 2
to 50 umol/L. The repeatability at the concentrations
of 11.7 and 21.3 (umol/L) were 3.09 and 2.14 (%)
respectively. The reproducibility at the two
concentrations above were 6.68 and 4.68 (%)
respectively. The recovery of spiked samples were
108.5; 102.8; va 94.3 %, fell in range of 80-110%;
acceptable following the AOAC 2016 criteria.
Conclusion: The developed direct method for plasma
copper quantitation by GFAAS was accurate and
precise, can be used for diagnosis and treatment
monitoring of copper metabolism disorders.

Keywords: Method validation, Plasma copper
measurement, graphite furnace atomic absorption
spectrophotometry.

I. DAT VAN DE

Pong la mét yéu tdé vi lugng thiét yéu can
thiét cho cd thé. Hai bénh Iy phd bién lién quan
dén tinh trang r6i loan chuyén héa dong 1a bénh
Menkes va bénh Wilson. Bénh Menkes hay con
goi la hoi chiing toc di thu’t‘jng Menkes, la mot
bénh r6i loan di truyén hiém gdp lién quan dén
su' thiéu hut dong Céc biéu hién cia bénh bao
gom téc thua, mau dd hoe, dé gdy, cham phéat
trién, suy gidm hé than kinh yéu co va co giat,
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gay chét & bénh nhan dudi 10 tudi (1). Ngugc
lai, Wilson la bénh gay nén do su & dong du
thira déng tai nhiéu cd quan véi bi€u hién Idm
sang da dang va thufdng gdp nhét 13 tén thuong
tai gan, ndo va mat (2).

Dinh lugng dong trong huyét tuong la xét
nghiém hd trg chan doan thiu hut dong, ngo
dbc dong, cac bénh ly di truyén lién quan dén roi
loan chuyén hoa dong. PE dinh lugng dong
trong mau dich sinh hoc, cé nhiéu phugng phap
dugc ap dung nhu: phuong phap do mau,
phuong phap quang phd hip thu nguyén tor
(AAS), phuong phép khdi phd cam (ng plasma
(ICP-MS), phucong phép quang phé phat xa cam
Ung plasma (ICP-OES). Gia tri sif dung va tinh
chinh xac cua tung phucgng phap khac nhau,
trong do phudng phap phucng phap quang phd
hap thu nguyén tir (AAS) la phuang phap hay
dung nhat trong phong xét nghiém Iam sang.

Hién tai, khoa Hda sinh- Bénh vién Nhi Trung
udng dang dinh lugng dong trong huyét tucng
bdng phuang phap do mau trén may hda sinh tu
ddng. Phuong phap nay c6 uu diém la don gian,
tu dong hdéa hoan toan, thdi gian tra két quéa
nhanh; tuy nhién han ché la do lap lai khong tot,
doi khi gay ra cac trudng hgp két qua cao gia
tao. Do vay khoa xay dung quy trinh dinh lugng
déng trong huyét tuong bang phuong phap
quang phd hap thu nguyén tr. Phuong phap nay
dua trén nguyén ly hap thu nang lugng clia dong
tu do @ trong trang thai hai khi chi€u chum tia
birc xa qua dam hgi dong trong moi truGng hap
thu. D& c6 thé dua phudng phap vao thuc hanh
thudng quy, can tién hanh thdm dinh xac dinh
cac thong s6 ky thuat cia phucgng phap xem cé
dap (ng tiéu chuén chat lugng hay khéng. Muc
tiéu clia nghién clru nay 1a thdm dinh phuong
phap dinh lugng dong huyét tuong bang may
quang phé hap thu nguyén tdr.

Il. DOI TUQNG VA PHUONG PHAP NGHIEN CUU

Nghién clu dugc tién hanh tai Khoa Hoda
sinh — Bénh vién Nhi Trung Udng, tir thang
12/2021 dén thang 5/2022.

Trang thiét bi, héa chat va chat liéu
nghién ciru

- May quang phd hdp thu nguyén tor AA-
7000 vdi 10 dién GFA-7000 va b0 hdt mau tu
déng ASC-7000 cta Shimadzu.

- Dung dich chun géc cé néng do ddng (Cu)
1g/L, axit nitric dac 65% Suprapure cla Merck,
Triton X — 100 cla Sigma Aldrich T9284, khi
Argon c6 do tinh khiét cao, nudc khur ion.

- Mau ching Plasma control for trace
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element - ClinCheck 2 muc cta Reupe

- Mau huyét tuong con thira ctia bénh nhan
dugc chi dinh dinh lugng déng bdng phucng
phap do mau tai phong xét nghiém.

Nguyén ly phugng phap dinh lugng dong
bang may guang phé hdp thu nguyén tir sir dung
0 dién: Mau dudc hda hai va nguyén ti hdéa &
nhiét d6 cao trong Ong graphit Cac nguyén tur
dong tu do smh ra trong 6ng graphit hap thu tia
sang dan sdc tir dén catod (cathode) rong tao
thanh phé hap thu nguyén tir va dudc xac dinh
bdi bd phan phat hién (detector) nhan quang dién.

Quy trinh ky thuat. biéu kién phan tich
trén thié€t bi AA-7000 dugc trinh bay trong Bang
1 va Bang 2.

Bang 1. Piéu kién phan tich trén AA-
7000

Cudng do dong den
catot rong Pb 10 mA
D0 rong khe do 0,7 nm
Ché d6 bo chinh nén BGC-D2
~ . Pyrolysis coasted
Ong graphit ygra)[:;hite tube
Thé tich tiém mau 10 pL
Bang 2. Chuong trinh lo dién
Nhiét | Thei | Phuong | Toc do
aw do gian | phap gia | dong khi
°C (giay) nhiét |(ml/phut)
1 60 3 RAMP 0.1
2 120 20 RAMP 0.1
3 250 10 RAMP 0.1
4 800 10 RAMP 1
5 800 10 STEP 1
6 800 3 STEP 0.0
7 2300 3 STEP 0.0
8 2500 2 STEP 1

Chuan bi dung dich chuan va mau do:
Mau chudn, mau chu’ng va huyét tuong dugc
pha loang 1/24 trong dung dich cai bi€n nén
mau (0,1% HNO3; 1% Triton X-100; 0,1%
Antifoam B trong nudc khr ion). Cac dung dich
chudn déng s dung c6 néng dé dong 1a 0, 5,
10, 20, 30 va 40 umol/L.

Panh gia do nhay cla phtrdng phap.
Thuc nghiém xac dlnh gldl han trang LOB (Limit
of blank): S&r dung mau trang, chay Iap lai 20
lan, tinh gid tri trung binh va SD dé& xac dinh
LOB. Xac dinh LOB = Trung binh + 1,65*SD.
Thuc nghiém xac dinh gidi han phat hién LOD
(Limit of detection) va gigi han dinh lugng LOQ
(Limit of quantification): S dung chudn ddng
nong do 1, 2, 3, 4 ...umol/L. Chay I3p lai 20 [an.
Thu thap két qua, tinh TB, SD va CV. Thur vdi cac
chudn cé néng dd thip trudc, khi nao CV thu
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dugc < 20 % thi dirng lai. LOD= LOB + 1,65 SD
cla dung dich cé nong do dong thap. LOQ dugc
xac dinh dua trén ndng do c6 CV ~ 20%.

Khoang tuyén tinh cia phuong phap.
Chuan bi dung dich chuén lam viéc c6 néng do
dong 5, 10, 20, 30, 40 pmol/L, chuan bi thém céc
nong d6 50, 60, 70... umol/L. Tién hanh do 13p lai
moi dung dich 3 [an. Tinh gid tri trung binh cla
mdi nong dd. S dung phu’dng phap phan tich hoi
quy da thirc bang phan mén Lincheker cla Phillipe
Marquis dé€ danh gia do tuyén tinh cua khoang gia
tri. Phan tich hdi quy da bi€én bang phan mém,
nhan dinh do tuyén tinh va tugng quan gitfa nong
do6 do dugc y vdi gia tri mong dgi x.

Panh gia d6 chum (Precision). Tién hanh
danh gia do lap lai (repeatablllty) va do tai lap
(|ntermed|ate repeatability). St dung mau chimg
2 muc néng do. DO Iap lai: Tién hanh chay l3p lai
mdi muc QC 20 [an trong cung mot mé. Do tai
|ap: Tién hanh phan tich 13p lai mdi muic QC 20
[an trong 20 ngay khac nhau (20 me) Tinh gia
tri trung binh, d6 Iéch chudn (SD) va do léch
chuan tuong ddi (RSD hay CV) tai moi nong do.
Do 1éch chudn tuong d8i dugc so sanh vdi tiéu
chuan cho phép clia AOAC.

Panh gla do chinh xac (Accuracy) bo
chinh xac cla phu’dng phap dugc xac dinh bang
doé thu hdi cla mau chiing va mau that thém
chudn & 3 mic néng do. Tién hanh chay lap lai
10 lan. Tinh toan d6 thu hoi tai moi nong do
theo cong thirc: % thu héi = Cs x 100/C trong
dé: Cs la nong do do dugdc trong mau thém
chuén, C la ndng do ly thuyét cia mau that thém
chuan. Pd thu hdi dugc so sanh vdi tiéu chuan
cta AOAC.

INl. KET QUA NGHIEN cU'U
Bang 3. Két qua xac dinh LOB, LOD va
LOQ cua phuong phdp

pmol/L I6n hon gia tri LOD = 1,06 umol/L, nhu
vay gidi han dinh lugng LOQ cua phuong phap la
2 pmol/L.

Khoang tuyén tinh cia phwong

phap

60
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Néng d6 déng ly thuyét

Hinh 1. Panh gia khoang tuyén tinh

cua phuong phap
Nhdn xét: Phuang phap tuyén tinh dén 50
umol/L, phudng trinh tuong quan la

y = 0,9691 x + 0,1431. D6 déc Iy tudng 1a 1,0,
do doc thuc nghiém thu dudc co gia tri 0,9691
nam trong khoang chdp chan 0,9 — 1,1. Giao
diém véi truc y la 0,1431, trong khoang chap
nhan dugc (0,0 £1,0).

Bang 4. Két qua danh gia dé chum cua

huong phap

Trung binh
Do 13p lai (umol/L) 11,06 | 21,05
(n=20) SD 034 | 045
V(%) | 309 | 214

Trung binh
D0 téi I3p (umol/L) 11,03 | 20,63
(n=20) SD 0,74 | 097
CV (%) 6,68 4,68

Tiéu chuan AOAC (%) 11-15

Xac dinh LOB

Xac dinh LOD

Mau c6 nong do
doéng 0 pmol/L

Mau c6 nong do
dong 1 pmol/L

SO lan chay

1&p lai () 20 20
Trung binh 0,1 1,1
SD (umol/L) 0,27 0,38
CV (%) 268,56 34,14
LOB= 1,65*SD= | LOD=LOB+1,65*
0,44 SD=1,06

Nhan xét: Phuang phap dinh lugng dong co

giGi han trang LoB la 0,44 umol/L, giGi han phat
hién LOD la 1,06 pmol/L. Nong d6 trung binh thu
dugc clia dung dich déng 2,0 umol/L c6 hé s6
bién thién CV= 20,34% (= 20%). Nong do 2

Nhén xét: Hé sO bién thién trong thar
nghiém danh gia do 1ap lai va do tai I3p ciia mau
QC 1 va QC2 lan lugt la 3,09; 2,14 (%) va 6,68;
4,68 (%). Theo tiéu chuan danh giad clia AOAC,
doi véi nong do chat phan tich trong khoang 10-
100 va 100 = 1000 pmol/L thi CV cho phép 13 11-
15%. Nhu vay do lap va do tai lap thu dudc
trong thuc nghiém la chdp nhan dugc.

QC1 - bong
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QC2 - bong

Hinh 2. Bé thu héi miu QC
Nhéan xét: Két qua phan tich cho thdy cac
gia tri do dugc déu ndm trong khoang gidi han
cho phép.
_Bang 5. Két qua danh gia do thu hoi cua
mau that thém chuén

5 10 11 12 13 17 18 18

Nbéng dd mau chudn déng| 50 | 100 | 200
thém vao (umol/L)  |umol/L|umol/L |umol/L
N6ng dé mau that

(umol/L) 12,58 | 3,03 | 12,58
N6ng d6 dong ly thuyét
clia mau that thém chuén| 14,38 | 7,87 | 21,96
_ (©) (umol/L)
Nbng d6 dong trung binh
do dugc trong mau that
thém chuan (Cs) (n = 10)| 1478| 833 | 20,7
(Umol/L)
D6 thu hdi trung binh (%) 102,8 | 108,5 | 94,3
Tiéu chudn AOAC (%) 80 - 110

Nhdn xét: D6 thu hdi mau thém chuan do
dugc cua ca ba mic ndng d§ déu nam trong
khoang cho phép theo tiéu chuan AOAC.

IV. BAN LUAN

Thdm dinh phuong phap 1a cdng viéc bat
budc trudc khi dua mot phucng phap xét nghiém
mgi dugc dua vao s dung hoac thuc hién mot
cai tién trén phudng phap dang st dung. Két
qua thdm dinh phuong phap dugc st dung dé
danh gia chat lugng va do tin cay clia két qua
phan tich. Trong nghién citu nay, chlng t6i da
tién hanh thuc nghiém thdm dinh phudng phap
xét nghiém dinh lugng dong huyét tugng bang
mdy quang phd hdp thu nguyén t& Shimadzu
AAS 7000 tai Khoa Hoa sinh, Bénh vién Nhi
Trung Udng. K&t qua nghién ciu cla ching toi
cho thay gidi han trdng LOB, giGi han phat hién
LOD va gidi han dinh lugng LOQ xac dinh dugc
lan lugt 13 0,44; 1,06 va 2,0 pmol/L (Bang 1).
Trong nghién clu cia Ward AF va cong su,
phuang phap dinh lugng dong trong huyét tucng
bang AAS cé dd nhay phan tich thay d6i phu
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thuéc nén mau (3). Tan M va cong su’ danh gia
phudng phap dinh lugng dong thdi nhiéu kim
loai bang phucng phép quan phé phat xa cam
(ing plasma trong noc ran cho thdy LOD va LOQ
cta phép dinh lugng dong la 0,07 va 0,25
pmol/L (4). Ramos NC va cdng su’ phat trién ky
thuat dinh lugng nhiéu kim loai trong gao bang
phuong phap quang phd phat xa nguyén ti nhan
thay cé LOD va LOQ lan lugt la 0,156 va 0,625
pmol/L (5). Nhu vay, c6 thé thdy dd nhay cua
phuong phap phu thudc ky thuat va thiét bi s
dung, mau phan tich.

Trong nghién clu nay, khoang tuyén tinh
cla phudng phap tir 2 - 50 pmol/L véi phucng
trinh tuong quan la y = 0,9691 x + 0,143.
Nghién clu cia Ward AF va cong su cho thay
phuang phap dinh lugng dong trong huyét tuang
bdng quang phd hap thu nguyén tir cd khoang
tuyén tinh la 0,31- 28,1 pmol/L (3). Khoang
tuyén tinh nghién cu cla ching t6i thu dugc
bao pht ca vung gidi han c6 y nghia chan doan
va dua ra quyét dinh diéu tri. Ngoai ra xét
nghiém dinh lugng déng bdng may quang phd
hap thu nguyén tr Shimadzu AA 7000 con cho
phép pha lodng mau khi néng dé vugt qua gidi
han cla khoang tuyén tinh, do vay khoang bao
cao két qua rong, thich hgp cho viéc theo doi két
qua diéu tri bénh rdi loan chuyén hda dong.

Két qua thdm dinh cho thdy d6 chum cua
phuong phap, bao gébm do lap lai va do tai lap
déu dat tiéu chudn cla AOAC (bang 4). Do 13p
lai cita phuong phap dinh lugng dong huyét
tuong bang quang phS hap thu nguyén tir trong
nghién clru cla Ward AF giao dong tir 4-8%, do
tai lap giao dong tir 5-7% (3). Nghién clru cua
MCGahan va cong su cho thay doé lap lai va do
tai 13p cua phugng phap dinh lugng dong huyét
tuong bang AAS la 2,1-2,2% [6]. D0 l3p lai trong
phuang phap dinh lugng dong huyét tuong bdng
quang phé phéat xa la tir 0,66- 1,9%, dd tai 13p
tr 6,2-6,3%. Nghién clfu cia M Tan va cOng su’
dinh lugng déng badng quang phé phat xa
nguyén tir cdm (’ng plasma trong noc rén c6 do
lap lai giao dong tur 3,89 dén 4,36%, d0 tai lap la
4,63% trong nghién clu ctua Roberts NB (7).
Nhu vay, két qua thu dudc trong cac nghién clru
vé cd ban la c6 d6 chum tuong tu’ nhau.

Do khéng co6 vat liéu tham chi€u, do chinh
xac cla phudng phap dugc danh gia thdng qua
do thu h6i cia mau QC va mau huyét tudng
thém chudn. DY thu hdi cia mau QC tai 2 mdrc
nong do déu trong gidi han cho phép (hinh 2).
Do thu hdi 6 3 mlc ndng dd chat chuan thém
vao dat tiéu chudn ctia AOAC (bang 5). Két qua
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d6 thu hoi nay cling tuong tu nhu két qua cac
phép dinh lugng dong cla cac tac gia khac da
cobng bo (3-7).

V. KET LUAN

Nghién clitu cho thdy phuong phap dinh
lugng ddng huyét tuong bang quang phé hap
thu nguyén tr xay dung tai phong xét nghiém la
chinh xac va tin cdy, cd thé ap dung trong chén
doan va theo ddi diéu tri bénh ly ri loan chuyén
hoa dong.
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TAC DUNG CUA PHUC CHAM KET HQ'P VAN PONG TRI LIEU
TRONG PHUC HOI CHU’C NANG CHI TREN
O’ BENH NHAN LIET N(YPA NGU’O'I DO NHOI MAU NAO

Vii Thi Nguyét!, Nguyén Quang An!, Dwong Trong Nghia?

TOM TAT

Muc tiéu: banh gia tac dung cua phdc cham két
hgp véi van dong tri liéu trong phuc héi chic nang
van dong chi trén & bénh nhan liét nra nguGi do nhoi
mau nao sau giai doan cap tai Bénh vién da khoa tinh
Phti Tho nam 2021 - 2022. Phucng phap: Nghién
cltu can thiép lam sang c6 déi chirng, so sanh trudc va
sau diéu tri. 60 bénh nhan chia thanh 2 nhém: nhém
nghién clu diéu tri bang phic cham két hgp van déng
tri liéu, nhdm chling diéu tri bang van dong tri liéu.
Két qua: Sau 6 tuan diéu tri, bénh nhan nhém nghién
ctu cai thién van dong tay liét theo thang diém Fugl —
Meyer, cai thién chi'c nang khéo Iéo ban tay liét, cai
thién diém Barthel t6t hon nhém chitng, c¢6 y nghia
thong ké véi p < 0,05. K&t luan: Phic cham két hgp
van dong tri liéu co tac dung phuc hoi chirc nang chi
trén & bénh nhan liét nra ngudi do nhoi mau ndo sau
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2Bénh vién Y hoc C6 truyén Trung uong
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giai doan cap. T&r khéa: Nhoi mau ndo, phuc cham,
van dong tri liéu.

SUMMARY
EFFECT OF ABDOMINAL ACUPUNCTURE
COMBINED WITH MOVEMENT THERAPHY
ON RECOVERING UPPER LIMB FUNCTIONS
IN PATIENTS WITH HEMIPLEGIA DUE TO
CEREBRAL INFARCTION
Objectives: Evaluate the effects of abdominal
acupuncture combined with movement therapy on
recovering upper limb functions in patients with
hemiplegia due to cerebral infarction after acute phase
at Phu Tho Provincial General Hospital from 2021 to
2022. Methods: Clinical trial study, comparison
before and after treatment’s result and compare with
control group. 60 patients were divided into two
group: the study group used abdominal acupuncture
combined with movement therapy, the control group
used movement therapy. Results: After 6 weeks of
the treatment, the patients in the study group
improved movement of the paralyzed arm according to
the Fugl - Meyer scale, improved dexterity function of
the paralyzed hand and improved average Barthel
score better than the control group, statistical
significance with p < 0.05. Conclusion: Abdominal
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