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TOM TAT

Muc tiéu: (1) Xac dinh néng d6 dong, kém va
sat trong huyet tucng d bénh nhan bénh than man
(BTM), (2) Xac dinh m0| tuong quan gitra nong do
dong, kém, sat va ty s6 dong/ kém trong huyét tucng
V@i cac giai doan cia BTM. Phuong phap: Nghién
clfu mo ta cat ngang trén 99 nguGi mac BTM dugc
theo dGi diéu tri tai Trung tam Than ti€t niéu va loc
mau, va nhdm chirng gém 81 nguci khde manh dén
kham sic khoe dinh ky tai Bénh vién Bach Mai. Két
qua: Nong do dong, kém, sat va ty sO dong/ kém
huyét tuong & ngudi mac BTM [an Iuct 13 15,41+6,50
umol/L; 5,78+2,38 pmol/L; 13,31+5,61 umol/L va
2,81+0,82; so vGi nhdm chiing, nhém bénh cé giam
nong do kém va sat, va tang ty s6 dong/ kém huyét
tugng mot cach co y nghia thdng ké (p = 0,000). So
V@i cac giai doan BTM chua phai diéu tri thay thé, BTM
giai doan cudi cd ty s6 dong/ kém huyét tuong tang ro
rét mot cach c6é y nghia thong ké, tuong (ng la
3,06+1,00 so vGi 2,67+0,68 (p = 0,023). Ty s6 dong/
kém huyét tuong cé tuong quan thuan co y nghia
théng ké véi giai doan BTM (p = 0,015). Két luan:
NguGi mac BTM c6 giam nong d6 kém va sdt, va tang
ty s6 dong/kém huyét tuang so vGi nhém cerng Ty
] dong/kem tang 1én & nhu‘ng giai doan muon han
clia BTM, cé thé Ia d&u hiéu cla tang stress oxy hda
va co I|en quan dén tang nguy cd cac bién chUng va
tién trién cua bénh. T’ khoa: dong, k&m, sét, ty s6
dong/kém, bénh than man

SUMMARY

PLASMA COPPER, ZINC, IRON AND
COPPER/ZINC RATIO IN PATIENTS WITH

CHRONIC KIDNEY DISEASE
Objectives: To determine the levels of plasma
copper, zinc, iron and copper/zinc ratio in patients
with chronic kidney disease (CKD), and to identify
whether these levels correlate to the stages of kidney
disease. Methods: The study included 99 patients
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who were diagnosed with CKD at different stages at
Bach-Mai hospital, and 81 healthy control subjects.
The plasma levels of copper, zinc, iron and
copper/zinc ratio were determined and compared
between patient group vs. control, and between CKD
stages. Results: The plasma levels of copper, zinc,
iron and copper/zinc ratio in CKD were respectively
15,41+6,50 pmol/L, 5,78+2,38 pmol/L, 13,31+5,61
pmol/L, and 2,81+0,82. The plasma zinc and iron
levels were significantly decreased, and the plasma
copper/zinc ratio were significantly increased in the
CKD patient group, in comparison with these ones in
the control (p = 0,000). The end-stage renal disease
(Stage 5) had a significantly higher plasma
copper/zinc ratio than the earlier stages (Stages 2 —
4), correspondingly 3,06+1,00 vs. 2,67+0,68 (p =
0,023). There was a statistically significant relation
between the plasma copper/zinc ratio vs. the CKD
stage (p = 0,015). Conclusion: The CKD patients
have decreased plasma levels of zinc and iron, and
increased plasma copper/zinc ratio compared to the
control. The copper/zinc ratio increases in later stages
of CKD, potentially signaling increased oxidative stress
and associated with an increased risk of complications
and disease progression.

Keywords: copper, zinc, iron, copper/zinc ratio,
chronic kidney disease
. DAT VAN DE

Bénh thdn man (BTM) la bénh ly do cac
nguyén nhan khac nhau, 1a qua trinh giam sut
dan va khong hoi phuc chifc nang than, dan dén
suy than man giai doan cu6i. BTM cd tinh trang
chirc ndng than suy giam, thé hién bang muc loc
cau than (glomerular filtration rate: GFR) dudi 60
mL/phit/1,73 m2, va/hodc cac chi diém cla ton
thuong than kéo dai it nhdt 3 thang, bat ké
nguyén nhan. Bénh dugc phan chia 5 giai doan
tuy theo mic d6 giam GFR. bay la mot van dé
dich t& toan cau anh hu’dng dén sic khée cong
dong va kinh té cua cac qubc gia. Nam 2017 cé
1,2 triu ngudi chét do BTM, va BTM dung th(r
12 trong cac nguyén nhan tor vong hang dau
trén thé gigi [1]. Chi phi diéu tri c6 thdi diém
chiém tdi 16% ngan sach Hoa Ky [2]. O Viét
Nam, ty |&€ BTM trong cong dong la 0,92% [3].
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Trong BTM, stress oxy hda dong vai tro quan
trong trong thic ddy qua trinh x6 hdéa than va
ti€n trién cac bién ching. Cac gdc oxy hoat tinh
du thlra, kha nang chdng oxy hda cla t€ bao
giam, va cac cd ché bao vé sinh ly bi pha huy,
dan dén tén hai cac protein, lipid, acid nucleic va
cac chat khac cia cd thé, lam trdm trong tinh
trang viém, phan (ng oxy hda, va ddy nhanh
tién trién cda ton thuong than [4]. Nhiéu nguyén
t6 trong mau tham gia vao can bdng oxy héa —
chng oxy hda, trong dé co kém (Zn), sat (Fe)
va dong (Cu).

Hién nay & Viét Nam chua cd nhiéu nghién
cfu vé nong do clia cac nguyén t6 nay trong
huyét tuong & bénh nhan BTM, cling nhu lién
quan gilrta cac nong dé nay vdi giai doan cua
BTM. Vi vay, dé tai "Khdo sat néng do kém, sat,
dong trong huyét tuong & bénh nhdn BTM” dugc
thuc hién véi 2 muc tiéu: (1) xac dinh néng do
Zn, Fe va Cu trong huyét tuong & bénh nhan
BTM, va (2) tim hiéu méi tuong quan gilta néng dd
Zn, Fe, Cu, ty s6 Cu/Zn va cac giai doan cta BTM.

Il. DOl TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi tudgng nghién ciru. Nghién clu
trén 99 ngudi chdn dodn mac BTM theo tiéu
chudn KDIGO 2012, dugc theo ddi diéu tri tai
Trung tdm Than tiét ni€u va loc mau, Bénh vién
Bach Mai. Tiéu chuén lua chon: déi tugng khdng
la cac trudng hdp rdi loan chuyén hda ddng,
k&m, vi du bénh Wilson, Menkes, ngd doc dong,
chdn thudng, nhieém trung cap tinh va man tinh,
ung thu, phu nit cé thai va cho con bu. Khong co
tiéu chuan loai trir.

2.2. Phuong phap nghién ciru. Nghién
clu cat ngang phéan tich. Thong tin 1dm sang,
can lam sang dugc thu thap tir bénh an diéu tri
hodc trén phan mém hé théng théng tin cla
bénh vién va phong xét nghiém. Sau khi hoan
thanh xét nghiém theo chi dinh cta bac sy lam
sang, mau huyét tudng dugc bao quan va luu
tr{t theo quy dinh. Mau dugc xr ly va ti€n hanh
xét nghiém cac chi s6 trong nghién cfu nhu sau:
ly tdm lai vGi toc do 4000 vong/phut trong vong
5 phut, roi hat ra 6ng sach va bao quan & -80°C;
ngay trudc khi ti€n hanh phan tich, ra dong mau
huyét tuang & nhiét do phong trong 15 — 20
phit; sau do dinh lugng dong, kém, sat theo
nguyén ly so mau, s dung kit thuGc thar
COPPER, 3,5-DiBr-PAESA va ZINC, 5-Br-PAPS
cla DIALAB GmbH (DIALAB Produktion und
Vertrieb von chemisch - technischen Produkten
und Laborinstrumenten Gesellschaft m.b.H.), va
IRON cla Beckman Coulter, Inc da c6 xac nhan
tiéu chuén CE, theo phudng phap do quang trén
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hé théng phan tich hda sinh AU 5800 da dugc
ndi kiEm dat. Chang toi 18y két qua clia 81 ngudi
khée manh (nhédm chidng) dén kham sic khoe
va xét nghiém dinh ky tai bénh vién Bach Mai dé
lam tiéu chudn so sanh vGi két qua cla dbi
tugng nghién clu.

2.3. Cac nhém bién s6 chinh trong
nghién ciru. Cac nhom bién sd nghién clu bao
gom: NOng dd dong, kém, sit va ty s6
dong/kém huyét tugng & nhdm chirng va nhom
BTM; Nong d6 dong, kém, sdt va ty s6
dong/kém huyét tuong & cac giai doan BTM;
Nong d6 dong, kém, sit va ty sd dong/kém
huyét tuong & BTM chua phai diéu tri thay thé
va BTM giai doan cudi.

2.4. Phan tich s6 liéu. SO liéu dugc nhap
vao phan mém Excel, quan ly va phan tich so
liéu bdng phan mém SPSS 25.0.

2.5. Pia diém va thoi gian. Bénh vién
Bach Mai, tUr thang 8/2023 dén thang 12/2024.

2.6. Pao dirc nghién ciru. Nghién clu
thuc hién theo dé cuong da dudc héi dong khoa
hoc va h6i dong dao dirc ciia bénh vién Bach Mai
xét duyét.

Ill. KET QUA NGHIEN CU'U

Khao sat dugc thuc hién trén 99 ngudi mac
BTM dugc theo doi diéu tri tai Trung tdm Than
tiét niéu va loc mau, Bénh vién Bach Mai, c6 tudi
trung binh 51,53+15,65 (thdp nhat 18 tudi, cao
nhat 86 tudi), ty 1é nam/ nit la 50/ 49 va méc
BTM & cac giai doan tur 2 dén 5. )

Bang 3.1. Néng do dong, kém, sat va ty
s6 dong/kém huyét tuong & nhom chirng
va nhom BTM (n=99)

X+SD
Thong s6 |Nhém chirngNh6ém bénh| P
(n=81) (n=99)
Cu (umol/L) | 14,36+5,59 | 15,41+6,50 |0,253
Zn (umol/L) | 8,05+2,42 | 5,78+2,38 |0,000
Fe (umol/L) | 16,46+3,17 | 13,31+5,61 |0,000
Ty s6 Cu/ Zn| 1,80+0,37 | 2,81+0,82 |0,000

Nhém BTM c6 nong do Cu huyét tugng cao
han so vGi nhdm ching, tuong ng la 15,41+6,50
so vdi 14,36+5,59 (umol/L), tuy nhién khac biét
khéng co6 y nghia thdng ké (P = 0,163). Nong do
Zn va Fe huyét tuong 6 nhdm BTM thap hon co y
nghia thdng ké so vdi nhém chiing, tuong (ng lan
luot 14 5,78+2,38 so Véi 8,05+2,42 (umol/L), va
13,3145,61 so v&i 16,46+3,17 (umol/L) (P =
0,000). Ty s6 Cu/ Zn huyét tudng ¢ nhdom BTM
trong nghién clfu cao hon c6 y nghia thong ké so
véi nhém chiing, tugng Ung la 2,81+0,82 so vdi
1,80+0,37 (P = 0,000).
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Bang 3.2. Néng dé déng, kém, sat va ty sé déng/kém huyét tuong J cdc giai doan

BTM (n=99)
Thong s6 s — X£SD __ — P
Giai doan 2 Giai doan 3 Giai doan 4 Giai doan 5
Cu (umol/L) | 12,94%4,72 14,91£4,10 16,59£10,30 15,65+5,74 0,580
Zn (umol/L) 5,11+£2,15 5,99+1,86 6,05+2,77 5,55+2,68 0,710
Fe (umol/L) 13,29+6,00 13,27+4,87 13,70+4,38 13,12+6,97 0,986
Ty s6 Cu/Zn 2,57+0,38 2,60+0,65 2,81+0,79 3,06+1,00 0,104

O céc giai doan BTM tr 2 dén 5, cic ndng
d6 trung binh cta Cu, Zn, Fe huyét tuong cé su
thay déi nhung khdng rd xu hudng va su khac
biét gilta cac giai doan déu khong cd y nghia
thong ké (P > 0,05). Khi giai doan BTM tang lén,
ty s6 Cu/ Zn huyét tuong co6 xu hudng tang lén
nhung su khac biét ty s6 nay gilra cac giai doan
cling khong cé y nghia thong keé. ]

Bang 3.3. Nong dé dong, kém, sat va ty
s6 dong/kém huyét tuong d BTM chua phai
diéu tri thay thé va BTM giai doan cuéi.
(n=99)

X+SD
A ~ | Chua phai .-
Thong so diéu tri thay :o 1:: sc’:%'i P
thé than suy :
Cu (umol/L) | 15,27+6,92 |15,65%5,74]0,780
Zn (umol/L) | 5,91%2,22 | 5,55%2,68 | 0,473
Fe (umol/L) | 13,42%4,76 |13,12+6,97|0,804
Ty s6 Cu/ Zn| 2,67+0,68 | 3,06+1,00 |0,023

Ngudi mac BTM giai doan cudi c6 nong do
Cu cao haon va cac néng do Zn, Fe huyét tuang
thap han so véi ngudi mdc BTM chua phai diéu
tri thay thé than suy, tuy nhién cac khac biét
khong cé y nghia thong ké (P > 0,05). Riéng ty
s6 Cu/ Zn & BTM giai doan cudi cao han ro rét cd
y nghia thong ké (P = 0,026) so vGi cac giai
doan trudc do, tuong Ung la 3,06+£1,00 so vdi
2,67+0,68.

_ Bang 3.4. Tuong quan giiia dong, kém,
sat va ty so6 dong/ kém huyét tuong voi
giai doan BTM. (n=99)

Tuong quan v@i giai doan BTM| R P
Cu huyét tugng 0,096 |0,343
Zn huyét tucng -0,026]0,801
Fe huyét tuong -0,009]0,932
Ty s6 Cu/ Zn huyét tucng 0,244 [0,015
Cac nong d6 Cu, Zn, Fe huyét tugng déu
khéng cho thdy tudng quan cé y nghia thdng ké
vGi giai doan clia BTM (P > 0,05). Riéng ty s6
Cu/ Zn huyét tucng thé hién tuong quan thuén
¢ y nghia thong ké vdi giai doan cla BTM (P =
0,015) nhung & mdc thdp (R = 0,244).

IV. BAN LUAN
Pong la thanh phan cla cac enzym oxidase,

cd vai trd trong chuyén hda md lién két va
xuong, van chuyén electron, van chuyén oxy va
qua trinh tao mau. Thi€u hut dong gay ra bénh
ly than kinh ngoai bién, thi€u mau, gidm bach
cau, bat thudng xuang, ki€m sodt huyét ap kém,
giam kha ndng mién dich, giam sic t6 da va tdc,
trong khi du thira d6ng gay ra cac triéu chirng
tiéu hda, thi€u mau tan mau, thodi hda than
kinh, suy gan than, cé thé tir vong. Két qua khao
sat cla chung toi cho thdy nong dé Cu huyét
tuong & ngudi mac BTM cao hon so véi ndng do
& nhém ching (Bang 3.1) va nong d6 Cu huyét
tugng & BTM giai doan cudi tang cao han so vdi
cac giai doan BTM chua phai diéu tri thay thé
(Bang 3.2). Tuy nhién ndng dé Cu huyét tuang
khong cd tuang quan cé y nghia thong ké vdi
giai doan clia BTM (Bang 3.4). Nghién clftu cua
Shih va cong su (2012), sir dung mot phuang
phap dinh lugng Cu theo nguyén ly khac vdi
ching téi (nguyén ly do quang phS hip thu
nguyén tlr - ngon Ira), cling cho thay néng do
Cu thuyét thanh tang Ién & cac giai doan BTM
muodn hon nhung khong cé y nghia thong ké [5].

Kém tham gia vao thanh phan cla nhiéu
enzym diéu hoa & mirc t€ bao va dudi t€ bao, va
¢ cac tac dung choéng oxy hda va chong viém.
Thi€u kém lam mat cam giac ngon miéng, cham
phét trién, gidm chilrc ndng mién dich, tiéu chay,
viém da, thay d6i hanh vi, rung toc, chdm lién
vét thuong, trong khi thira kém gay ra cac triéu
chirng dudng tiéu hda, thG ¢ mét moi, rdi loan
chirc ndng sinh san, r6i loan vi giac, rdi loan thi
giac, thi€u hut dong, suy gidam chirc nang mien
dich. Két qua khao sat cho thdy ndong dé Zn
huyét tuong thap hon & nhém BTM so vdi nhom
chitng c6 y nghia théng ké (Bang 3.1). Nong do
nay 6 nhém BTM giai doan cudi cling giam di so
vGi nhom BTM chua phai diéu tri thay thé. bong
thdi xu hudng bién d6i nbng dd Zn huyét tuong
gilta cac giai doan BTM khong dugdc thé hién rd
(Bang 3.2) va phan tich thong ké cling cho thay
khdng cé tuong quan gilta nbng do Zn huyét
tuong vdi giai doan cta BTM (Bang 3.4). So VGi
két qua cla chdng toi, két qua cta Shih va cong
su (2012) cho thady xu hudng gidm cd y nghia
thdng ké clia ndng do Zn huyét thanh & céc giai

77



VIETNAM MEDICAL JOURNAL N°3 - MARCH - 2025

doan BTM muén hon [5]. Theo Chen va cong su
(2018), cac nguyén nhan gay giam Zn huyét
tuong & bénh nhdn BTM c6 thé 1a do gidm hép
thu Zn & duGng tiéu hda, giam ngudn cung cap
Zn, tdng bai tiét Zn trong nudc tiéu, va tai phan
b8 Zn trong cd thé [6].

Sat la thanh phan clia cac qua trinh hda sinh
quan trong vi du nhu phan (ng oxy hda khr, hd
hap t€ bao & ty thé, tdng hop va sira chita DNA,
va van chuyén protein. Bénh nhan BTM ¢6 thé ¢
tinh trang thi€u Fe do nhiéu nguyén nhan khac
nhau nhu thi€u dinh duGng, giam hap thu Fe &
dudng ti€u hoa, téng st dung Fe, tan mau, mat
mau, viém nhiém man tinh. Trong khao sat cua
chuiing t6i, nong do Fe huyét tuong & bénh nhan
BTM thap han cé y nghia so vdi 8 nhém ching
(Bang 3.1) va nhom BTM giai doan cudi c6 nong
do Fe huyét tuong thap hon so v8i nhom BTM &
cac giai doan chua phai diéu tri thay thé than
suy (Bang 3.3). Nong d6 nay khong co su bién
d6i ¢ y nghia gitfa cac giai doan BTM tir 2 dén 5
(Bang 3.1) va ciing khong cé tuong quan cd y
nghia véi giai doan BTM (Bang 3.4). Két qua cla
chiing t6i tuong dong vdi két qua cha Shih va
cdng su (2012) khi cac tac gid nay ciing cho thay
gia tri nong do Fe huyét thanh khong cd su’ khac
biét giifa cac giai doan BTM tir 1 dén 4 [5].

Cu va Zn la nhitng khoang chat can thiét cua
nhiéu qua trinh enzym va can bang oxy hda/
ch6ng oxy hda, va dugc dé cap dén trong bénh
sinh cta BTM, trong d6 bao goém vai tro clia Cu
trong xUc tac su’ hinh thanh cac goc tu do manh,
pha hly cc ché bao vé chdng oxy hda, lam tang
stress oxy hoa, va vai tro then chét cia phic
hgp Cu-Zn-SOD trong don dep cac goc tu do
trong co thé. Trong khao sat cua chiing tdi, ty sd
Cu/ Zn huyét tugng ¢ nhdm BTM cao hon ro rét
so vGi & nhom chirng (Bang 3.1). Ty s6 nay co
tuong quan cd y nghia thdng ké vdi giai doan
BTM (Bang 3.4) va co gia tri tang dan khi giai
doan BTM tang Ién (Bang 3.2), dac biét ngudi
mac BTM giai doan cudi co6 ty s6 nay cao han co
y nghia thdng ké so vdi ngudi mac BTM & cac
giai doan trudc dé (Bang 3.3). Nghién cfu cua
Shih va cong su (2012) tuy khong cong bd ty 1€
Cu/ Zn @& cac giai doan BTM, nhung két qua gia
tri ndng do Cu tang dan va nong d6 Zn giam dan
khi giai doan BTM tang Ién c6 thé hudng tdi su
thay ddi téng 1én clia ty s& Cu/ Zn theo giai doan
bénh [5]. Kung va cdng sy (2018) chi ra rang,
khi BTM tién trién, mic loc cdu than giam dan
dén mat can bang cla mot s6 nguyén t6 dang
vét; cac giai doan BTM cao han cd lién quan vdi
tang nong dd Cu va giam nong d6 Zn, ggi y rang
ty s6 Cu/ Zn c6 thé st dung la mét chi diém dé
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phat hién suy than [7].

Mat can bdng cla cac nguyén t8 dang vét
can thiét 1a mét bién chirng phé bién cla BTM,
do ché d6 an ubng kém, tang di hoa, viém dai
dang, hodc do loc mau [8], va la yéu t6 nguy cg
ddi vGi tién trién cua bénh, tdng bénh tat va tor
vong. Viéc kip thdi diéu chinh cac nguyén to nay
c6 y nghia I8n trong diéu tri va phuc hoi cua
bénh nhan BTM. Do d¢, viéc theo dGi thudng
xuyén noéng do cla ching & bénh nhan BTM la
can thiét. Dac biét, ty s6 Cu/ Zn huyét tuong cho
thdy cé tuong quan véi giai doan clia BTM, co
thé dugc sir dung dé theo ddi tién trién ctia BTM
trén lIam sang.

V. KET LUAN

NguGi mac BTM cd gidm ndng do kém va
sdt, va tang ty s6 dong/kém huyét tuang so vdi
nhom chirng. Ty s6 dong/kém tang Ién & nhing
giai doan mudn hon ctia BTM c6 thé 1a mdt dau
hiéu cua tang stress oxy hda va do dé tang nguy
€O cac bién chiing va tién trién cua bénh. Can
thi€t cd cac nghién ctu vé viéc theo doi ty s6
ddng/ kém huyét tucng gilp hé trg chan doan,
theo ddi cac bién chirng va tién trién cta BTM.
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