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KHAO SAT BIEU HIEN CUA HEXOKINASE 2 MU’C PO MRNA
TREN BENH NHAN U LYMPHO
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TOM TAT

Enzyme HK2 co va| tro quan trong trong qua trinh
chuyén héda glucose va dugc chu‘ng minh co lién quan
dén su hinh thanh va phat trién cua nhiéu dang ung
thu. Tuy nhién, mdc do bi€u hién cua HK2 trong mau
ngoai vi trén benh nhan u lympho van chua tLrng dugc
de cap dén. Nghién cttu dugc thuc hién nhdm khéo
sat biéu hién HK2 mitc d6 mRNA trén hai nhom nhom
bénh u Iympho va nhém d0| chimng. Ket qua dém so
lUgng tong t& bao bach cau, bach cau trung tinh va
Iympho déu tang cao o] nhom bénh nhan u lympho va
ha thdp & bach cau ua acid (p<0,05), ngoai trir bach
cau don nhan va ua bazo  (p>0,05) so vGi nhém doi
cerng khée manh. Tuy vdy, mic do biéu hién HK2
thap hon dang ke o} nhom bénh u Iympho (p<0,05).
Nghién clru ggi y vai tro clla HK2 trong qua trinh hinh
thanh u lympho va la ddu an sinh hoc tiém nang trong
tién lugng va danh gia hiéu qua diéu tri.

Tu khoa: Hexokinase 2, u lympho, mRNA

SUMMARY
EVALUATE EXPRESSION OF HEXOKINASE 2

AT mRNA LEVEL IN LYMPHOMA PATIENTS

Enzyme HK2 plays important role in glucose
metabolism pathway and has been associated with
several cancers in progression and development.
However, the expression of HK2 at mRNA in peripheral
blood of lymphoma patients have never been
mentioned. Our study was conducted to evaluate HK2
expression at mRNA level in control-case study. The
results of counting the number of total white blood
cells, neutrophil and lymphocyte were increased in the
lymphoma groups whereas decreased in eosinophil
(p<0.05), no significant in basophils and monocytes
(p>0.05) compared with healthy controls group.
Notably, HK2 expression in lymphoma patients was
significantly lower than healthy individuals. Our study
suggests the role of HK2 in lymphoma formation and
is a potential biomarker in diagnosis and assessment
of treatment effectiveness.
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ki€m soat cua cac t€ bao hach bach huyét va
dugc chia thanh hai dang chinh, bao gom U
lympho Hodgkin (HL) va U lympho khong
Hodgkin (NHL). Trong d6, NHL la dang phd bién
nhat trong cac trudng hgp u lympho (~90%).
Theo udc tinh, c6 544.000 trudng hgp NHL mdi
dugc phat hién trén toan thé gidi vao nam 2020,
vGi khoang 260.000 ngudi chét vi can bénh nay.
Su' hap thu glucose cao, su' biéu hién khong kiém
soat clia cac enzyme glycolytic, kha ndng chuyén
héa glycolytic va oxy hda, tdng chuyén hda
glutamine, sinh téng hdp axit béo la nhitng qua
trinh chuyén hda d3c trung cta u lympho.!

Cac enzyme Hexokinase (HKs) tham gia vao
buGc dau tién trong quéd trinh chuyén hda
glucose, chiu tranh nhiém phosphoryl hoda
glucose hodc egcogen thanh glucose 6-
phosphate. Su r8i loan chuyén hoa glucose dan
dén tang cac chat trung glan cla qua trinh
dudng phan hodc qua tai qua trinh du’dng phan,
dan tdi hinh thanh khdi u. Trong s6 4 loai HK
isoenzyme (HK1, HK2, HK3, HK4) da dudc phat
hién, su gia téng biu hién cta HK2 dudc cho la
c6 lién quan dén cd ché hinh thanh nhiéu loai
ung thu va tién lugng hiéu qua diéu tri kém cho
bénh nhan.2 B&n canh do, su' biéu hién cla HK2
cling dong vai tro quan trong trong qua trinh
chuyén héa nidng Iu’dng, con du’dng tin hiéu
chéng apopt05|s va dap ng mién dich. Cac
nghién cfu da chi ra xda bd gene HK2 cd thé (rc
ché sy tdng sinh cla té bao ung thu, gép phan
cai thién kha nang s6ng sot trén mo6 hinh chudt
thi nghiém.3 DU vdy, mai lién quan gilta mdc do
bi€u hién cua HK2 ddi vdi cac loai u lympho dén
nay van chua dugc lam ro.

Trong nghién clu nay, ching t6i khao sat
mirc d6 biéu hién cia HK2 mc d6 mRNA & mau
ngoai vi trén bénh nhan u lympho so véi nhém
chling. K&t qua nghién clu ggi y HK2 c6 thé la
dau an sinh hoc tiém nang cho phuong phap
diéu tri dich trong u lympho.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. P6i tugng nghién cilru. Bao gom 35
bénh nhén dudc chdn dodn mdc u lympho
nguyén phat tai Vién Huyét hoc & Truyén mau
Trung Udng va 14 nguGi khde manh c6 do tudi
va gidi tuong dong vdéi nhom bénh. Moi doi
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tugng tham gia nghién clu dugc thu thap 2mL
mau ngoai vi trong 6ng chdng déng EDTA tai
thdi diém chua tliing tham gia diéu tri.

2.2. Phuong phap nghlen ciru

Tach chiét RNA tong §6: M3u méau ngoai
vi sau khi dugc thu thap sé dugc tién hanh tach
chiét RNA téng s6 bang kit QIAamp RNA Blood
Mini Kit (QIAGEN#52304). Cac budc tach chiét
dugc thuc hién trong diéu kién lanh 4°C theo
huéng dan cta nha san xuét.

Téng hop cDNA: Cic mau RNA tong sO sau
khi dugc tach chiét s& dugc tdng hgp chudi cDNA
bdng Thermo Scientific RevertAid First Strand
cDNA Synthesis Kit (Thermo#K1622) trong diéu
kién 42°C trong 60 phut va 70°C trong 5 phut

Phan ng gPCR xdc dinh biéu hién cua
HK2 bang SybrGreen véi trinh tu cap moi
dugc sur dung HK2-F: 5-
GATTGTCCGTAACATTCTCATCGA-3'; HK2-R: 5'-
TGTCTTGAGCCGCT CTG AGAT-3' c¢d kich thudc
79bp va vung gen ndi chudn B-actin-F: 5- CGA
CAACGGCTC GGC ATGTGC-3"; B-actin-R: 5'-
GTCACCGGAGTCCATCACGATGC-3" ¢b kich thudc
442bp. Phan Crng gPCR dugc thyc hién trén hé
théng cia may Realtime PCR Studio3 (Applied
Blosystem) M{c dd biéu hién clia mau nghién
clu dugc tinh theo cong thirc Livak: R = 242

Xur Iy s6 liéu: Kiém dinh Student t-test dé
so sanh muc dd biéu hién clia HK2 va s6 lugng
cac dong té bao bach cau trén tirng nhém tham
gia nghién clu.

Il. KET QUA NGHIEN cU'U

3.1. Dic diém caa doi tugng nghién ciru

Bang 1. Pic diém chinh cua déi tuong
nghién cuu

U lympho Hodgkin (HL)
U lympho khong Hodgkin (NHL)
U Lympho té bao B (ULTB-B)
U Lympho té bao T (ULTB-T)

6 (17,1%)
29 (82,9%)
17 (58,6%)
3 (10,3%)

U lympho thé nang 2 (6,9%)
U Lympho té bao NK/T (NK/TL) 2 (6,9%)
Mantle 1 (3,4%)
Khong phan loai 4 (13,9%)
Téng sé 35

U Lympho |Péi chirng| p
TuGi trung binh [ 54,2+ 15[ 554+ 12 | ns
GiGi
Nam 19 (54,3%)[ 7 (50%) |
NG 16 (45,7%)| 7 (50%)
Tong s6 35 14

Nghién clu dugc thuc hién trén hai nhom:
nhém u lympho va nhém khoe manh. Dc diém
cla nhitng d6i tugng tham gia nghién cliu dugc
liét k& & Bang 1. Trong d6, nhdm bénh c6 do
tudi trung binh 13 54,2 £ 15, ti 18 phan bd gilta
nam va nif l[an lugt chiém 54,3% va 45,7%.
Khong co su khac biét mang y nghia théng ké
khi so sanh giita d6 tudi va su phan bd gidi tinh
trong hai nhom bénh-chimng (p>0,05).

Bang 2: Pic diém phan loai té bao u
lympho
| DPac diém phan loai té bao | |
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Phan I8n cac bénh nhan u lympho dugc chan
doan mac NHL (82,9%), so véi HL (17,1%). Su
phén b0 cac dang NHL dugc xac dinh trong
nghién cfu bao gébm u lympho t€ bao B (58,6%),
u lympho t& bao T (10,3%), U lympho thé nang
(6,9%), U lympho té bao NK/T (6,9%) va Mantle
(3,4%) (Bang 2).

3.2. Moi tuong quan giira s6 lugng té
bao bach cau véi cac nhém nghién ciru

- I——
=
; )
]
E]

BC(GL) Acid Bazo(# ) Lympho(# )

Hmh 1: S0 sanh s6 /erng té bao cdc dong bach
cau giita nhom u lympho va nhom déi chung

Két qua so sanh s0 lugng té€ bao bach cau
gitta nhém u lympho va nhém d6i chirng dugc
thé hién & Hinh 1. Theo dd, su khac biét ¢ y
nghia thdng ké dugc ghi nhan vé tdng s6 lugng
té bao bach cau gilta nhém bénh va nhém chirng
(p=0,003). Cu thé, s& lugng cac dong té€ bao
bach cau trung tinh va lympho, déu tang & nhém
bénh nhan u lympho, tuy nhién giam & s6 lugng
bach cdu ua acid (p<0,05), khong co su khac
biét & bach cau don nhan va ua kiém (p>0,05).

3.3. Panh gia biéu hién HK2 mic dd
mRNA giifa cac nhom do6i tugng nghién
clru. Két qua cho thay biéu hién HK2 trong mau
ngoai vi ctia nhém bénh thdp haon dang ké so vdi
nhém dGi chirng (p=0,01) (Hinh 2A). Khi so sanh
bi€u hién HK2 gilta cac dang clia u lympho Vi
nhém ching, su khac biét cé y nghia théng ké
chi dugc ghi nhan 8 nhom NHL (p=0,006),
khdng cd mdi lién quan gilta nhém HL véi nhdém
chitng, cling nhu gilta 2 nhém HL va NHL (p>
0,05) (Hinh 2B). Bén canh d6, HK2 chi biéu hién
thdp cé y nghia thdng ké trong u lympho té bao
B (p=0,007) ma khong cé y nghia trong u
lympho té€ bao T (p> 0,05) (Hinh 2C).
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vl go

Hmh 2. Khao sat bleu hlen Hl(z mu’c do

mMRNA giita nhom bénh va nhom déi chirng

(A) MUrc dd biéu hién HK2 giira nhdm bénh u
lympho va nhém d6i chiing (DC). (B) Mdc do
bi€u hién HK2 gitta nhém Hodgkin Lymphoma va
Non-Hodgkin Lymphoma v&i nhdm d6i ching.
(C) M(rc dd bi€u hién HK2 gitta nhém u lympho
t€ bao B va T trong NHL vG&i nhdm d6i chiing.

IV. BAN LUAN

HK2 dong vai trdo quan trong trong su’ hinh
thanh va phat trién cta nhiéu dang ung thu khac
nhau. Kha néng lién két cia HK2 véi ty thé lam
tdng cudng phan (g xuc tac cta HK2 trong qua
trinh dudng phan dan dén su phat trién va di can
clia khéi u. M3c du vy, biéu hién ctia HK2 trong
u lympho va cac cd ché phan tl lién quan van
chua dugc hiéu rd. Trong nghién cliu ndy, ching
toi da budc dau khao sat mdc do biéu hién cla
HK2 trong cac dang dién hinh cta u lympho va
danh gid su khac biét cia chdng gilta nhom
bénh va nhém ching.

U lympho lién quan tdi qua trinh tang sinh
mat kiém soat clia cac t& bao bach huyét trong
cd thé, do d6 c6 sy khac biét rd rét vé s& lugng
t€ bao mien dich gilta bénh nhan va ngudi binh
thudng. Két qua nghién cttu da chi ra sb lugng
bach cau trong nhém u lympho cao hon dang ké
so v@i nhom chiing (8,39 G/L so vdi 6,17 GJ/L,
p=0,003). So sanh cac dong té bao bach cau
cling cho két qua tuong tu, bao gom bach cau
trung tinh, lympho, don nhan va ua acid
(p<0,05). Khong cé su khac biét vé bach cau uva
bazo gilta nhém bénh va nhém chiing (p>0,05)

Biéu hign HK2

(Hinh 1). Banh gid sy thay déi vé ti Ié cac loai t&

bao mién dich cé tiém nang tré thanh dau an
sinh hoc hitu ich trong chadn dodn u lympho.
Trong do, ti Ié t€ bao lympho va bach cau don
nhan dad dong vai tro quan trong nhu mot ddu an
tién lugng trong nhiéu loai hinh ung thu khac
nhau. Porrata va cong su (2012) da chi ra viéc
xac dinh ti 1é gitra t€ bao lympho va bach cau
dan nhan la mot yéu to tién lugng doc 1ap cho
kha nang s6ng sot va du doan két qua lam sang
¢ bénh nhan HL. NguGng ti Ié 1,1 hodc cao han
cla hai loai t& bao trén cd lién quan dang ké dén
ty lé s6ng sot chung (HR: 0,18; 95% CI: 0,08 -

0,38, p<0,0001), ty 1& s6ng sét cu thé déi véi
bénh u lympho (HR: 0,10; 95% CI: 0,04- 0,25,
p<0,0001), thgi gian s6ng khéng bénh (HR:
0,35; 95% CI: 0,18 -0,66, p<0,002) va thai gian
bénh tién trién (HR: 0,27; 95% CI: 0,17- 0,57,
p<0,0006). * Do do, danh gia ti 1€ gilta t€ bao
Iympho va bach cau don nhéan c6 thé phan énh
kha ndng dap ('ng mién dich clia bénh nhan véi
moi trudng vi khoi u.

HK2 la dang dong phan chinh cia enzyme
hexokinase, déng vai trd then chét trong viéc
hap thu va sir dung glucose cua t€ bao va dugc
biéu hién cao trén cac t€ bao ung thu. Trong
nghién cltu nay, ching téi da phat hién mic do
bi€éu hién mRNA HK2 thdp hon dang ké & nhém
bénh so vdi nhom chirng (Hinh 2). Két qua trén
gdi y su biéu hién ctia HK2 cé két qua kém han
dang ké so vdi nhitng bénh nhan dm tinh vé thdi
gian song thém khong bénh 5 nam (68% vGi
84%, p=0,029) va thdi gian s6ng thém toan thé
5 nam (78% véi 94%, p=0,05).°> Lin va céng su
(2023) d& chi’ng minh mdc dd bi€u hién HK2
tuong quan thuén véi mdc do biéu hién ctiia PD-
L1, tuong quan nghich vGi kha ndng xam nhap
cla té bao T-CD8+ va thgi gian s6ng cua bénh
nhan ung thu v(.5 Bén canh do, vai tro tiém
nang cta HK2 trong diéu tri u lympho t€ bao B
cling dugc nghién cliru. Nakajima va cong su
(2019) bao cdo rang ndng dd HK2 biéu hién qua
muUc trong dong té€ bao B ac tinh khi nubi cay
trong diéu kién thi€u oxi, gay ra tinh trang khang
cisplatin. Uc ch& HK2 bang HDAC d3 cai thién
dang k& kha nang khang cisplatin trong ca diéu
kién nubi cady thong thudng va nudi cdy thiéu
oxi.” Ngoai ra, Zhao va cong su (2023) da chi ra
(c ch& HK2 c6 thé ngdn chan qué trinh ting
sinh, di cu va xam lan cta u lympho t€ bao B I6n
lan toa, thong qua viéc U'c ché con dudng tin
hiéu ERK1/2.8 Hon nita, danh gid biéu hién cla
HK2 cd gia tri nhu mot dau an sinh hoc hitu ich
trong tién lugng va danh gia nguy cd méac bénh.
Bénh nhan u lympho té bao B Ién lan téa dudng
tinh véi HK2, do nghién clru hién tai la budc dau
khdo sat mlc dd bi€u hién cia HK2 trong céc
dang u lympho, cac nghién clfu ti€p theo can
dugc ma rong dé€ lam sang té thém vé vai tro
cla HK2 trong tién lugng va danh gid hiéu qua
diéu tri trén bénh nhan u lympho.

V. KET LUAN

Nghién clu da budc dau danh gid mic do
bi€u hién HK2 & mdc dd mRNA trong cac dang
dién hinh cta u lympho va da chi ra rang muic dé
bi€u hién HK2 thdp hon dang ké gilta cac nhém
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u lympho véi nhém doi chiing (p<0,05). Két qua
ggi y vai tro cia HK2 trong qua trinh hinh thanh
u lympho va tiém ndng ctia HK2 trong tién lugng
va danh gia hiéu qua diéu tri.
VI. LO1 CAM ON

Nghién clu nay dugc tai trg bdi quy
NAFOSTED trong dé tai ma s6 108.02-2018.312.
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NGHIEN CUOUKY THUAT REAL-TIME PCR PE KIEM TRA CHI TIEU
TONG SO VI KHUAN HIEU KHi TRONG GIO’I HAN NHIEM KHUAN
CUA DU'Q'C PHAM

Trinh Tiy An!, Lwu Quéc Khanh!, Lé Vin Hoai Tran',

TOM TAT

Pat van deé: Kiém nghlem gidi han nhiém khuan
Ia yéu cau bat budc d6i v6i dugc pham trudc khi dua
vao luu hanh trén thi trudng. Phudng phép real-time
PCR cho phép klem tra nhanh su h|en dién cua cac vi
sinh vat trong mau vdi dd nhay va dd chinh xac cao.
Muc dich: Nghién ciiu ky thuat real-time PCR dé kiém
tra chi tiéu tdng s vi khuan hiéu khi trong g|d| han
nhiém khuan. Phuang phap: Perdng phap chiét RNA
bang SDS-TRIzol dugc khao sat tren cac chlng vi
khuan Gram dudng va Gram am. Moi va nong doé moi
thich hgp dé& xac dinh moi chi tiéu dudc kiém tra in
silico va in vitro. Quy trinh dinh lugng vi khudn bang
real-time PCR dugc thdm dinh do d&c hiéu, do tuyén
tinh, do chinh xac, do ddng, gi6i han dlnh lugng
(LOQ) va gidi han phat hién (LOD). Két qua: Phudng
phap chiét RNA bang SDS-TRIzol cho hiéu qua chiét
RNA t6t nhat vai thdi gian xUr ly nhiét dé& pha v thanh
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té bao vi khuan la 5 phut va khong x&r Iy V@i lysozym.
binh Iu’dng tdng s6 vi khudn hiéu khi bdng RT-gPCR
Vi cap moi Bac_890F/Bac_1034R ndng d6é 50 nM cho
LOQ va LOD Ia 8 CFU/mI va 2 CFU/mI Quy trinh khao
sat dat cac yéu ciu thdm dinh v& dd dac hiéu, dd
tuyen tinh, do chinh xac va do ding (RSD < 25%)
Két luan: Ky thuat real-time PCR ¢6 the dugc ap
dung dé kiém tra gidi han nhiém khuan vé tong s6 vi
khudn hiéu khi trong du’dc pham Tu khoa: real-time
PCR, gi6i han nhiém khudn, vi khuan hiéu khi.

SUMMARY
STUDY ON REAL-TIME PCR METHOD TO
EXAMINE AEROBIC MESOPHILIC
BACTERIA CRITERIA ON BACTERIAL
LIMITS OF PHARMACEUTICALS
Background: Microbiological testing is a
mandatory requirement for pharmaceuticals being put
into circulation on the market. Real-time PCR is a
technique that enables rapid detection of
microorganisms present in a sample with high
sensitivity and precision. Objectives: This research
aims to study real-time PCR techniques for examining
aerobic mesophilic bacteria criteria of bacterial limits.
Methods: The RNA extraction method using SDS-
TRIzol was investigated on Gram-positive and Gram-
negative bacterial strains. For each criterion on



