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ABSTRACT

Objective: This study compared the creatinine-to-cystatin C ratio and examined its associations
with metabolic characteristics and renal function in patients with and without acute
hyperglycemia.

Methods: A case-control study was conducted in 76 outpatients with type 2 diabetes mellitus,
including 38 patients with acute hyperglycemia (fasting glucose = 180 mg/dL) and 38 patients
age- and sex-matched stable controls. Variables included BMI, fasting glucose, HbA1c, serum
creatinine, cystatin C, and urinary albumin-to-creatinine ratio. Estimated glomerular filtration
rate (GFR) was calculated using the CKD-EPI (2021) creatinine equation and the CKD-EPI (2012)
cystatin C equation. Pearson or Spearman correlation analyses were performed.

Results: The hyperglycemia group had higher BMI, HbA1c, creatinine, urinary albumin-to-
creatinine ratio, and creatinine-to-cystatin C ratio, but lower cystatin C (p < 0.001). eGFR-Cre
decreased, whereas eGFR-Cys increased compared with controls (p < 0.001). The
creatinine-to-cystatin C ratio reversed its correlation with BMI between groups and was no longer
associated with HbA1c or eGFR-Cre in the hyperglycemia group.

Conclusions: Acute hyperglycemia is associated with discordance between creatinine and
cystatin C. The creatinine-to-cystatin C ratio may serve as an adjunctive marker for renal function
assessment during acute metabolic stress.

Keywords: Creatinine-to-cystatin C ratio, acute hyperglycemia, type 2 diabetes mellitus, renal
function.
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TOM TAT

Muc tiéu: Nghién cuu nhdm so sanh ty & creatinine/cystatin C va mai lién guan vdi cac dac diém
chuyén héa va chiic ndng than & bénh nhan cé va khong c6 tang dudng huyét cap.

Dai twong, phuong phap: Nghién cttu bénh-ching trén 76 bénh nhan dai thao dudng type 2 ngoai
trd (38 bénh nhéan co tang dudng huyet cép, glucose mau luc doi = 180 mg/dL; 38 bénh nhan 6n
dinh chuyen hoa ghép cap theo tudi va gidi). Cac bién s8 gom BMI, glucose mau lic doi, HbA1c
creatinine, cystatin C, UACR. eGFR dugc tinh theo cdéng thic CKD-EPI creatinine (2021)
CKD-EPI cystatin C (201 2). Phan tich tuong quan Pearson hodc Spearman dugc str dung.

Két qua: Nhém tang dudng huyét cap c6 BMI, glucose doi, HbA1c, creatinine, UACR va creatinine/
cystatin C cao hon, cystatin C thdp hon (p <0 ,001). eGFR-Cre giam nhung eGFR- Cys tang so vdi
nhém ching (p<0 001) Creatinine/cystatin C dao chiéu tuwang quan v@i BMI gitra 2 nhdm; va khong
con tuong quan v&i HbA1c va eGFR-Cre & nhom bénh.

Két luan: Tang duong huyet céaplién quan dén sy méat tuong dong gilra creatinine va cystatin C. Tylé
creatlnlne/cystatln C c6'thé la dau an bd sung trong danh gia chic ndng than khi cé stress chuyén
héa cap.

T khéa: Ty & creatinine/cystatin C, tang dudng huyét cap, dai thao dudng type 2, chirc nang than.

1. DAT VAN DE

Danh gia chirc nang than cé vai tro quan trong trong quan
ly bénh nhéan dai thao du’o’ng (DTD) type 2 do bénh than
DTD & mot trong nhirng bién chung hang dau, chiém
20-40% bénh nhan DTD type 2 toan cau [1], lam gia tang
nguy ca bién c6tim mach vatirvong. Trong thuc hanh lam

sang, tang du’o’ng huyét cap tinh thu’o’ng gap 6 bénh nhén
ngoai trd chu y&u do khéng tuan thu diéu tri, nhiém trung
hoac cac stress cap tinh, cé thé dan dén lo’| niéu thadm
thau, mat nudc, giam tw6i mau than [2].

Po loc cauthan udctinh (Estimated Glomerular Filtration
Rate - eGFR) duwa trén creatinine huyét thanh (eGFR-Cre)
va cystatin C (eGFR- Cys) la hai phuong phap chinh dung
dé danh gia chuc nang than. Tuy nhién, creatinine bi
anh hudng bdl nhiéu yéu t6 nhu khoi lu’dng cd, tudi, gidi,

tinh trang méat nudc va phuang phap phén tlch trong khi
cystatin C dugc xem la 6n dinh hon va it phy, thuoc khoi
co. Cystatin C co thé bi anh hudng béi viém, r6i loan chuc
nang tuyén giap, glucocort|c0|d va cac yeu o smh hoc
khac. Trong b&i canh tang duong, huyet cap, thay doi thé
tich tuan hoan va ndi modi cé thé gay nén sy mat tuong
dong trong viéc danh gia chirc nang than [3-4].

Ty & creatinine/cystatin C (Cr/CysC) dugc dé xuat nhu
mot chi s6 tong hop phan anh sy chénh léch gilra 2 chi
dau nay, doéng thoi c6 thé cung cap thém thong tin lién
quan dén tinh trang chuyen hda va stress n6i moi [5-6].
Tuy nhién, dir liéu vé ty & Cr/CysC va sy méat tuong dong
gilra hai phu’dng phap tinh eGFR trong bdi canh tang
duong huyet cap & benh nhan BDTb type 2 ngoai tru tai
Viét Nam con han ché. Vivay, chung toi thue hién nghlen
cl’u nay nham danh gia su thay doity l& Cr/CysC va moi
lién quan clia chi s6 nay véi céac dac diém chuyen héava
chtre nang than G bénh nhan BTD type 2 ngoai tru co va
khong cé tang duong huyét cap.

*Tac gia lién hé

2. DOI TUGNG VA PHUONG PHAP NGHIEN CU'U
2.1. Déitugng nghién ciru
- Tiéu chuan chon mau: bénh nhan dugc chan doan BTD

type 2 theo tiéu chuan chan doédn DTD clia ADA (2024),
déngy tu nguyén tham gia nghién ctru.

-Tiéu chudn loai trir: b&nh nhan mac cac bénh ly cép tinh
(nh0| mau co tim, dot quy néo, suy gan, nhiem khuan
cap...); b&nh nhan mac bénh noitiét (tuyén giap, uthuong
than, dang diéu tri véi glucocortlcmd) bénh nhan mac
benh ly hemoglobin da dugc chan doan, thiéu mau ndng
(Hb < 11,8 g/dL); bénh nhan cé benhthan man (eGFR<60
mL/phut/1,73 m?).

2.2. Phuong phap nghién ctru

2.2.1. Thiét ké nghién cttu

Nghién cltu quan sat cat ngang theo mé hinh bénh-ching
co ghép cap.

2.2.2. Thoi gian va dia diém nghién ciu

Nghién clru dugc thuc hién tu thang 1-5 nam 2025 tai
Khoa Kham bénh, BEnh vién Quany 175.

2.2.3. C& mau nghién ctu

Chon mau lién tlep cac bénh nhén du tiéu chuén trong
thdi gian nghién cuu. Nhém bénh gom 38 bénh nhan BTD
type 2 ngoai tru cé téng dudng huyet cép: glucose mau
luc doi =2 180 mg/dL (10 mmol/L) tai thai diém danh gia

[2]; nhom ching gom 38 bénh nhan 6n dinh chuyén héa,
duoc ghép cap theo tudi va gidi véi nhém bénh.

2.2.4. Bién s6 nghién cttu

Tién hanh thu thép cac dir liéu nén (tudi, gigi, chi s6 khéi
co thé); cac mau mau &y lic doi (sau 8 gid nhin an qua
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dém) chong déng bang Heparin dugc st dung thuc hién
céac xétnghiém: glucose, creatinine, cystatin C; mau mau
chéng déng bang EDTA dugc st dung dé thuc hién xét
nghiém HbA1c; mau nudc tiéu ngau nhién budi sang
dung dé dinh lu’dng ty L& albumin/creatinine niéu (Urine
Albumin-to-Creatinine Ratio - UACR).

Creatinine dugc dinh luong bang phuong phap Jaffe, si¢
dung hda chat CREA clia Beckman Coulter. Cystatln C
dugc dinh luong bang phuong phap mién dich doé duc,
str dung héa chat Cystain C clia Dialab. C4a 2 xét nghlem
déu duogc thuc hién trén may phan tich sinh hda tu dong
AUB80 cua Beckman Coulter. Ty & Cr/CysC duoc tinh
bang cach 8y néng do creatinine huyét tuong (mg/dL)
chia cho néng do cystatin C huyét tuong (mg/L). Cac xét
nghiém creatinine va cystatin C dugc thuc hién theo quy
trinh klem soat chét lugng nodi bo hang ngay theo khuyén
céo clia nha san xuat, Phong xét nghiém tham gia chuong
trinh ngoai kiém chat lwgng dinh ky nhdm dam bao do
chinh xacva dg tin céy cla kétqua. Trong thdi gian nghién
clu, cac chi s6 kiém soat nam trong gigi han ch&p nhan
du’dc theo quy dinh ctia phong xét nghiém.

eGFR dua trén creatinine huyét thanh (eGFR-Cre) dugc
tinh theo céng thirc CKD-EPI 2021 [7]:

eGFR = 142 x min (Scr/Kcr,1)%" x max(Scr/Kcr,1)7-2%° x
0,9938"¢x1,012 (néu la ni¥)

eGFR dua trén cystatin C huyét thanh (eGFR-Cys) dugc
tinh theo cong thi’c CKD-EPI 2012 [8]:

eGFR =133 xmin(Scys/0,8,1)%**°xmax(Scys/0,8,1)"%* x
0,996%¢ x 0,932 (néu la nu’)

BMI dugc tinh tlr can ndng va chiéu cao clia cac déi tugng
nghién cltu theo cong thirc:

Can nang (kg)

BMI =
Chiéu cao? (m)

2.2.5. Xtr ly va phén tich sé liéu

Thu thap, ma hoda so liéu bang phan mém Excel; x& ly
va phan tich bang phan mem STATA 17.0. Bién dlnh tinh
dugc trinh bay dudi dang tan s va )’ lé phan tram. Bién
dinh luvong dugc kiém dinh phan bé bang Shapiro-Wilk.
NE&u c6 phan ph0| chuén, trinh bay duéi dang trung binh
va do léch chuén (X * SD) so sanh trung binh cua hai
nhém bang T-test. Néu phan phai khéng chuan, trinh bay
bangtrungvi (khoangt phanvi), so sanh bang phep kiém
Mann-Whitney U. Phan tich tuong quan Pearson hoac
Spearman dugc st dung de danh gla mai lién quan gilra
ty l& Cr/CysC vdi cac chi s6 lam sang va sinh hoa trong
tirng nhom. Déanh gia su khac biét cé y nghia théng ké khi
p <0,05.

2.3.Van dé dao dirc trong nghién clru
bay la nghién ctu quan sat, khdng can thiép vao qua trinh
chan doan va diéu tri. Tt ca bénh nhan trong nghién cgu

déu hoan toan tu nguyén tham gia. Cac di¥ liéu va mau
mau chi thu thap khi c6 sy dongy ctia bénh nhan.

Nghién clru da dugc chép thuan bd&i Hoi dong Pao dic
trong nghién ctu y sinh hoc clia Bénh vién Quany 175
theo Quyet dinh s6 74/GCN-HDDD ngay 8/1/2025.

3.KET QUA NGHIEN cUU
3.1. Dac diém chung cua déi tuwgng nghién clru
Bang 1. Pac diém chung cla déi tuong nghién ciru

Nhém o
Pac diém chirng Nh(gn: gg)nh o
(n=238)
Tudi@ (nédm) 481+8,9 | 48,7+81 | 0,7775"
Gigi | Nam | 18(47,4%) | 18 (47,4%)
i 1,000°
tnh N& | 20(52,6%) | 20(52,6%)
BMI@ (kg/m?) | 21,4%0,8 | 23,0£0,4 | <0,001°
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Glucose doi# 8,9 15,1 -

(mmol/L) (8,3'9,4) | (12,2-15,7) | <9001
8,2 14,8 .

HoAlcH (%) | ;855 | 13045,2) | <0001
Creatinine# 0,82 1,39 -

(mg/dL) (0,79-0,87) | (1,35-1,44) | <0,001
Cystatin C# 0,7a 0,5 < o

(mg/L) (0,6-0,8) | (0,4°0,5) | <001
1,2 3,0 .

Cr/CysC# (1,11,3) (2,8:3,3) <0,001
eGFR-Cre@ | 97,2+13,8 | 53,9+9,2 | <0,001"
eGFR-Cys@ | 114,1+10,9 | 139,4%11,6 | <0,001*
2,5 12,8 .

UACR# (2,32,7) | (12,3-13,4) | <0,001

@: X+ SD; #Trung vi (khoang t& phén vi); c: Kiém dinh
Chi binh phu’o’ng, :Kiém dinh T doéc lap; **: Kiém dinh
Mann- Whitney U
Nghién citu gom 76 bénh nhan DTD type 2, chia thanh
2 nhém béng nhau tuong dong vé tudi va gidi (p > 0,05).
Nhém bénh cé BMI, glucose mau luc déi, HbA1c, UACR

cao hon cé Yy nghia so véi nhém chitng (p < 0,001).
Creatinine tang trong khi cystatin C giam & nhém bénh,
lam ty & Cr/CysC tang ro rét, dong thai eGFR-Cre giam
va eGFR-Cys tang (p < 0,001).

Bang 2. Moi tuwong quan gitra ty lé Cr/CysC
V@i cac chi s8 dac diém chuyén héa va chirc nang than

Nhém ching (n = 38) Nhém bénh (n = 38)

r p r p
Cr/CysC - TudBi -0,31* | 0,0609 | -0,14* | 0,4102
Cr/CysC - BMI -0,78* | <0,001 | 0,79* | <0,001

Cr/CysC -
Glucose doi -0,11* | 0,5043 | 0,28* | 0,0933

Cr/CysC - HbA1c | -0,46* | 0,0036 | -0,03* | 0,8792

Cr/CysC -

oGFR-Cre 0,34* | 0,0356 | 0,20* | 0,2366

Cr/CysC -

eGFR-Cys 0,76* | <0,001| 0,68* |<0,001
Cr/CysC - UACR | 0,70* | <0,001| 0,51* | 0,001

*: Tuong quan Spearman

O nhém bénh nhan tang dudng huyét cép, ty 1& Cr/CysC
tuong quan thuén vdi BMI, eGFR-Cys va UACR (p< 0,001),
trong khi khéng con tu’dng quan co y nghia vdi HbA1c va
eGFR-Cre. Ngugc lai,  nhém ching, ty 1é Cr/CysC huyét
thanh tuwong quan nghlch v6i BMI va HbA1c, dong thoi
tuong quan thuan voi eGFR-Cre, eGFR-Cys va UACR (p
< 0,05). Khéng ghi nhan tuong quan cé y nghia giira Cr/
CysC véi glucose déi 6 ca 2 nhom.

4. BAN LUAN

Kétqua nghién cducho thay BMI dnhom bénh cao hon co
y nghia so vdi nhom ching, goi y mai lién quan gitfa tinh
trang thira can, réi loan chuyén héa vdi nguy co xuét hién
tang duong huyet cap dbénhnhan BTD type 2. Dongthdl

glucose mau déi & nhém bénh cao haon ro rét, ngudn

glucose mau = 180 mg/dL tai thoi diém danh gia dugc su
dung rong rai trong nhiéu nghién cu nhu mot tiéu chuan
thuc hanh dé xac dinh tang dudng huyét cap HbA1c rat
cao & nhém bénh cho thay tinh trang kiém soat dudng
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huyet mantinh kém, tao bdicanh chuyénhoa thuén loi dé
céac r6i loan sinh ly cap tinh xuat hién, ngay ca khi khong
c6 dir liéu glucose nhiéu thoi diém.

O’ nhom bénh, creatinine tang trong khi cystatin C giam
dan dénty lé Cr/CysC tang ro rét va sy mat tuwang dong
giira eGFR- Cre va eGFR- -Cys. Tuy chung cung dugc dung
dé thé hién muc do loc cau thén, nhung biéu hién khac
nhau trong b&i canh stress chuyen hoa céap.

Trong téang dudng huyét cép, lgi niéu thadm thau gay mat
nu’dc nhanh qua than, lam glam thé tich tuan hoan hiéu
qua, giam tudi mau than va tang creatinine huyét tuong.
Tinh trang di héa tang trong stress chuyén héa clng gop
phan lam tang san xudt creatinine. Ngoai co ché sinh ly
bénh, creatinine trong nghlen clu dugc dinh lvong bang
phu’dng phap Jaffe - dua trén phan rng cua creatinine VoI
acid picric trong moi tru’o’ng kiém. Tuy nhién, mét sé chéat
trong huyet thanh c6 thé tham gia phan (ng khong dac
hiéu va tao phi'c hop mau tuong tu, trong do cé glucose
o] nong d6 cao. Su nhiéu duong nay cé thé gop phan lam
tang gia creatinine va glam eGFR-Cre trong boi canhtan
dudng huyet cép, du mirc do anh hu’o’ng nay khoéng du de
g|a| thich toan b6 khac biét quan sat dugc [9]. Do do, yeu
to phuang phap phantich can dugc can nhac khi dién giai
hién tugng mat tuwong dong gitta eGFR-Cre va eGFR-Cys
nham tranh quy toan b6 su khac biét cho thay ddi sinh
ly bénh cua chic nang than. Trong bdi canh nay, creati-
ninetang nhiéu kha néng phan anh chuyéutinh trang mat
nu’dc va tén thuong than cap trudc than hon t8n thuong
cau truc tai than.

Ngugc lai, cystatin C giam & nhom tang dudng huyet cap,
dan dén eGFR- -Cystang. Nhiéu nghién cttu dachira néng
do cystatin C 8n’dinh hon so véi creatinine, it phu thudc
khéico va khong; bi nhiéu bdi glucose, nhu’ng co the ch|u
anh hudng béi cac yéu té diéu hoa biéu hién va san xuat
protein trong t€ bao dudi cac diéu kién sinh ly bénh khac
nhau nhu tinh trang viém, réi loan chtre nang tuyén giap,
hay glucocorticoid [10]. Trong bdi canh tang duong huyét
cép, c6 thé ton tai dap ung stress noi tiét, bao gobm hoat
héa truc ha doi - tuyen yén - thuong than va tang cortisol
noi smh nhirng yéu té nay co6 kha nang diéu chinh qua
trinh téng hop hoac chuyen hoa cystatin C. Tuy nhién, co
ché chinh xac cua sy glam cystatin C trong boi canh nay
van chua dugc lam sang to va can dugc nghién clru thém.

Su chuyén bién déng thdi clia creatinine va cystatin C
theo huéng ngugc nhau lam ty & Cr/CysC tdng manh.
Trong nghién cuu nay, “stress chuyén hoa” dugc hiéu la
trang thai r6i loan ndi moi cép tinh bao gom tang dudng
huyet nang, mat nudc do Lol niéu tham th4u, thay doi
huyet dong va co thé keém dap ng noi tiét. Ty le Cr/CysC
tang trong baoi canh nay co the phan anh thay déi sinh ly
tam thoi hon (a tén  thuong céu truc than. Tuy nhién, do
thlet k& cdt ngang nén chua thé khang dinh vaitro doc lap
cua ty & Cr/CysC nhu mot d&u &n cla stress chuyen hoa
cap, ma can két hgp véi cac Chl d4u ldm sang va can lam
sang khac khi dién giai k&t qua.

Ty & Cr/CysC tuong quan thuén vdi eGFR-Cys nhung
khong con tuong quan co y nghla vGi eGFR-Cre & nhém
tang du’dng huyét cap. Piéu nay la do khi nong do cystatm
C giam, tylé Cr/CysC va eGFR-Cys cung tang, mai tuong
quan thuan nay mang tinh toan hoc hon la sinh ly Trong
khi do6, eGFR-Cre phu thudc vao creatinine, chi sé nay
bi chi ph0| manh bdi yeu t6 huyét dong hoc ho’n la chu’c
nang than thuc sy, nén méi lién hé vai Cr/CysC bi suy yéu.

Dang chay, ty 1& Cr/CysC déao chiéu tuong quan véi BMI
gitra 2 nhom. O’ nhém bénh Cr/CysC tuong quan thuén
vGi BMI, trai ngugc vdi tuang quan nghich &nhom chu’ng
cho thay trong b&i canh nay, rdi loan chuyen héa va mat
nudc chi phoi ty & Cr/CysC manh, che lap anh hudng
sinh ly cua khéi co lén creatinine. D|eu nay nhan manh
vai tro ctia Cr/CysC nhu mot ch| ddu cla stress chuyen
héa - huyét dong hon la chi ddu tén thuong cau trac than.

UACR & nhom bénh cao hon rd rét so v6i nhém chu’ng
cho thay roi loan chirc nang tai hang rao loc cau than, co
the lién 'quan dén stress oxy hda va ri loan huyet dong
cau than khi co ) tang duong huyét. Bay nhiéu kha nang
la tén thu’ong cap va co thé hoi phuc, hon la t6n thuong
cau truc than that su. Tuy nhién & bénh nhan BTD type 2,

bénh théan DTD giai doan sém la chua thé loai trir hoan
toan nén can theo doi dién tién lau dai. Cr/CysC va UACR
tuwong quan thuén cho thdy mic do stress chuyen héa
cang nang thi réi loan chiic ndng than cang ré.

Cr/CysC khong tuong quan voi glucose mau lic doi goi y
ty & nay khong phan anh muc duong huyet tai moét thaoi
diém ma thé hién hé qua sinh ly cla téng du’o’ng huyét,
d&c biét la mat nudc va tén thuong than cap trude than.
Tuong ty, viéc ty lé Cr/CysC mat tuwong quan véi HbA1c &
nhom benh cho thay anh hudng cla stress cap tinh lan at
kiém soat duding huyét man tinh.

Nh|n chung, két qua nghién clu lam ndi bat hién tugng
mat tuong dong gilta creatinine va cystatin C trong boi
canh tang duong huyet cap dbénh nhan bTH type 2 ngoai
trd. Tuy nhién, do thiét k& cat ngang va ¢ mau con han
ché, chuathé khang dinhvaitro doc lap ctia ty l& Cr/CysC
nhu mot ddu &n bd sung giup nhén dién tinh trang stress
chuyen héa va nguy co sai léch trong danh gia chiic nang
than & bénh nhan DTD type 2 trong giai doan téang dudng
huyét cap Chis6 naynén dugc dién g|a| than trongva can
dugc xac nhan thém qua cac nghién cltu vdi thiét ké theo
déi'doc va phan tich da bién.

5. KET LUAN

& bénh nhan BTH type 2 ngoai tru, tang dudng huyet cap
lién quan dén sy mat tuong dong ro rét gilra creatinine
va cystatin C, dan dén khac biét dang ké trong danh gia
churc nangthan Ty L& Cr/CysC tang cao va thay ddi hudng
tuong quan vdi cac yéu to chuyén hoa, goiy tinh trang
stress chuyen héa hon la murc loc cau than don thuan.

Chi s& nay cho thay tiém nang nhu mot dau an bd sung
trong danh gia chirc nang than & bénh nhan DTD c6 tang
du’o’ng huyét cap, tuy nhién, gia trj lam sang va vai tro doc
lap cliachisd naycan du’dc lam ro thém trong cac nghién
clru c6 ¢& mau l&n hon va thiét k& theo doi doc.

Han ché ctia nghién ctru:

Do thiét ké cat ngang theo mo hinh bénh - chung,
nghlen cttu chi phan anh mai lién quan tai mot thai diém
va khéng cho phép suy luadn mai quan hé nhan-qua gitra
tang duong huyét cép va su thay doi ty & Cr/CysC, cung
nhu khéng khang dinh ty & Cr/CysC cd thé phan anh doc
l4p tinh trang stress cép tinh. Nghlen cu’u chua thuc hién
phéan tich da bién dé diéu chinh cac yéu td nhiéu nhu’ BMI,

HbA1c, UACR, thoi gian mac BTD, do dé cac mai tuong
quan quan sat dugc co thé chiju anh hudng clia cac bién
dongtho’l Creatlmne duoc dinh luong bang phuong phap
Jaffe co kha nang nhiéu khi glucose mau cao, lam tang gia
creatinine va gia tang ty & Cr/CysC & nhém tang duong
huyet cap. Ngoaira, mic HbA1c rat cao trong nhom bénh
co the phan anh quan thé kiém soat dudng huyet kém va
tiém 4n kha nang sai léch chon mau. Cudi cung, c& mau
con tuong déi han ché va chua cé theo déi doc sau khi
kiém soatdu’o’nghuyet vwaychu’athedanh giadugctinh
hoi phuc cuia cac thay déi quan sat duoc ciing nhu g|a tri
tién lyong dai han cua ty 1€ Cr/CysC. Cac nghién cutu voi
c@mau lon hon, cd thiét ké theo ddi doc va diéu chinh da
bién la can thlet dé xac dinh ré hon vai trd sinh hoc va lam
sang cla chi sé nay.
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