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Mite d9 biéu hién cua gen CYP2D6 trong mau bénh nhan dgng kinh
diéu tri bang thuoc Carbamazepine
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Tom tit:

Carbamazepine (CBZ) la thudc ké don ph bién cho bénh nhan (BN) bi dong kinh. Tuy nhién, BN sir dung CBZ thwong gip
cac tac dung phuy cia thuoc, pho bién 14 nhiing tri¢u chirng di tng trén da. CYP2D6 12 mt trong nhitng enzym c6 vai tré quan
trong trong chuyen hoa thude néi chung va CBZ noi riéng. Vi thé, danh gia mirc d§ biéu hién ciia protein va hoat tinh ciia enzym
CYP2D6 giup dy doan kha nang chuyén hoa thude CBZ, tir d6 cho phép tién liéu cé hay khong tac dung phuy cia thudc. Trong
nghién ctru nay, cc téc gia di tién hanh danh gia mirc d9 biéu hi¢n cia gen CYP2D6 trong méu mau tong sb ciia cac BN bi dong
kinh diéu trj CBZ bang phwong phap Real-time PCR va tim hiéu mdi lién quan giira mirc d9 biéu hi¢n ciia gen CYP2D6 véi mire
dé di timg ciia BN. Két qué cho thiy, mirc d biéu hién ciia CYP2D6 6 nhém BN dung nap CBZ cao hon khoéng 3 14n so véi nhém
cac BN di ing thude CBZ. Két qua nay kién nghi ring, mirc d9 biéu hién ciia gen CYP2D6 c6 thé c6 ¥ nghia trong viée dw doan

mirc d§ dap vng thuéc CBZ ciia BN bi dong kinh.

Tir khéa: bénh dong kinh, Carbamazepine, di ing thudc, nRNA CYP2D6, Real-time PCR.

Chi 56 phin logi: 3.1

1. Dt van de

CBZ la thudc duoc st dung phé bién dé diéu tri cho cac
BN bi dong kinh. Tuy nhién, cac s6 liéu nghién ciru cho thay
¢6 tdi 30-50% truong hop xay ra di tmg thudc, bao gdm cac
truong hop di ung nang, dat san, d6 da toan than do cac hoi
ching SJS (Stevens johnson), TEN (ban hoai tir thugng bi
nhiém déc) DRESS (héi chimg phat ban do thubc véi ting
bach cau i toan va nhiéu triéu chung toan than) [1] va cac
triéu chiing di tng nhe (HSS) nhu: ban do, man nghra toan
than [2]. Cac nghién ctru gen duogc hoc sé gitip du doan
dugc kha niang dap ung thude hodc nguy co bi cic tic dung
phu khong mong mudn khi sir dung thude hodc 1a co so dé
lga chon mot phac dd diéu trj t6t cho BN [3].

Gen CYP2D6 ma hoa cho enzym CYP2D6, 1a mdt
enzym thudc ho CYP450 (cytochrome P450), c6 vai tro
quan trong dbi v6i cac qua trinh chuyén héa cac hop chat
ndi sinh va ngoai sinh trong co thé. Cu thé, enzym CYP2D6
tham gia chuyén hoa hon 25% cac loai thudc dang luu hanh,
trong d6 c6 CBZ [4-6]. Da hinh cta gen, hoat d§ va muc
d6 biéu hién clia enzym néy dugce chi ra 1a ¢6 lién quan dén
kha ning chuyén hoa thuc CBZ ¢ BN bj dong kinh [3, 7,
8]. Gen CYP2D6 c6 nhiéu da hinh va bién thé nhat trong sO
cac gen cua CYP450. Cac da hinh ciia CYP2DG6 c6 thé 1am
thay ddi hoat tinh xtc tac ciia enzym CYP2D6, dan dén hiéu
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qua dap tng hodc tic dung phu cia thudc 1a khac nhau &
cac BN [9]. Biéu hoa biéu hién gen ciia CYP2D6 dugc cho
1a do céac co ché diéu hoa trude dich ma 1a chu yéu, vi thé
dinh lugng mRNA ciua CYP2D6 ¢6 thé phan anh dugc muc
hoat dong cua enzym [7, 10]. Trong nghién ctru nay, chung
toi tién hanh danh gia mirc d¢ bicu hién cua gen ma hoa
cho CYP2D6 & cac BN bi dong kinh diéu tri v6i thudc CBZ
bing Real-time PCR va tim hiéu mdi lién quan gitra mirc
dd biéu hién cua gen CYP2D6 voi muc d di ung cuia BN.

2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

Cac miu cua 70 BN bi dong kinh dang didu tri bang
thubc CBZ dugc cung cap boi Bénh vién Bach Mai va Bénh
vién Pa khoa Tam Anh tir thang 7/2020 dén thang 7/2021.
Céc BN c6 d6 tudi dao dong tir 4 dén 77 tudi, c6 38 BN nam
va 32 BN nit. Cac BN dugc lya chon dua trén ti€u chi: 1)
Puoc kham va chan doan c6 bénh Iy dong kinh; ii) C6 chi
dinh diéu tri CBZ; iii) D sir dung thuéc CBZ dudi 3 thang
va ¢6 biéu hién di ung (BN di ung) hodc trén 3 thang va
khéng c6 biéu hién di tmg (BN dung nap); iv) Hién tai khong
ding c4c thude c6 nguy co di tmg cao. Trong s6 70 BN, ¢ 32
BN dung nap thudc; 38 BN di ing thude (5 BN ¢6 muc do
di ing nang voi cac triéu ching SJS hoac TEN va 33 BN
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Abstract:

Carbamazepine (CBZ) is a commonly prescribed drug for
patients with epilepsy. However, after administration of CBZ,
many patients experience cutaneous adverse drug reactions
(CADRYs), the most common allergic skin symptoms. CYP2D6
enzyme is one of the enzymes that play an important role in
drug metabolism in general and CBZ in particular. Therefore,
analysis of gene expression and enzyme activity of CYP2D6
will help predict the magnitude of CBZ metabolism of the
patients, allowing them to forecast CADRs. In this study, the
authors evaluated the mRNA expression of CYP2D6 in CBZ-
treated epilepsy patients using a Real-time PCR method,
and then investigated the relationship of CYP2D6 expression
levels between mild and severe CADR harbouring groups. The
results showed that the expression level of CYP2D6 in the CBZ-
tolerant group was about 3 times higher than that in the CBZ-
allergic group. These results suggested that the gene expression
level of CYP2D6 could be a useful biomarker for predicting
CBZ response in patients with epilepsy.

Keywords: Carbamazepine, CYP2D6-mRNA, drug allergy,
epilepsy, Real-time PCR.

Classification number: 3.1

c6 muc do di ung nhe voi triéu chiing HSS). Nghién ctu
dugc phé duyét boi Hoi dong Pao dirc trong nghién ctru y
sinh hoc ctiia Truong Pai hoc Y Ha N§i (ma s6 118/GCN-
HPDDNCYSH-DHYHN ngay 8/7/2020).

Céc hoa chit sir dung chinh bao gém: kit tach chiét
RNA Easy spin total RNA extraction (Intron, Han Qudc);
Master mix cho phan ung Real-time PCR TOPreal™ qPCR
2X PreMIX (SYBR Green with low ROX, UDG plus), moi
random hexamer, enzym phién ma ngugc MMLV reverse
transcriptase dugc mua tr Hang Enzynomic (Han Qudc);
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cac mdi cho phan ung Real-time PCR (Cong ty C6 phan
Phu Sa, Viét Nam).

2.2. Téch chiét RNA tong sé

RNA tong sé dugc tach chiét tr mau mau tong sd cua
BN, st dung bd kit Easy spin total RNA extraction (Intron,
Han Qudc) theo huéng din cua Hang. Nong do va chat
lwong ciia RNA duoc kiém tra bang may Nanodrop ND2000
(ThermoFisher Scientific, M¥).

2.3. Tong hop cDNA tir RNA

cDNA duoc tong hop tir RNA bing enzym phién ma
nguoc theo cac bude sau: 200 ng RNA tong sé duge bo sung
1 ul mdi random hexamer (100 pmol); hdn hop dugc u &
70°C trong 5 pht trude khi lam lanh trén da trong 10 phut.
Tiép theo, cac thanh phan khéc ctia phan ung dugc thém vao
theo thtr tu sau: 4 pul dém phan ung 10X, 4 ul dNTPs 2 mM,
1 pl phién ma nguoc 20 U/ul, dung dich H,O duoc t‘hém Vao
hon hop cho du thé tich 40 pl. Hon hop dugc tron déuvau ¢
25°C trong 10 phut, tiép theo 1a 42°C trong 60 phit va cudi
cung & 95°C trong 5 phiit. cDNA tong hop duoc bao quan &
-20°C cho dén khi sir dung.

2.4. Ddnh gid mirc dj biéu hi¢n ciia CYP2D6 bang kj
thudt Real-time PCR

Nhan ban gen mid hoa CYP2D6 va gen ndi chuan
B-2-microglobulin (M2B) duoc thuc hién bang phan ung
Real-time PCR su dung Master mix qPCR 2X Premix (UDG
plus) co san chat nhuém huynh quang SYBR Green I va
enzym Uracil DNA glycosylase (UDG) nham han ché hién
tuong duong tinh gia do nhiém khuon. Cap mdi CY2D6-Fw:
5’-TAGTGGTGGCTGACCTGTTCTCT-3’ va CY2D6-Rv:
5’-TCGTCGATCTCCTGTTGGACA-3’ cho nhan ban doan
gen kich thude 121 bp trén CYP2D6 (NC_000022.11); cap
mdi M2B-Fw: 5’-ATGAGTATGCCTGCCGTGTGA-3’ va
M2B-Rv: 5’-GGCATCTTCAAACCTCCATG-3’ cho nhén
ban doan gen kich thudc 101 bp trén M2B (XM_007650).
Céc thanh phan ciia phan tng sau khi tron déu duoc dit vao
hé théng iQ™35 Real-time PCR (Biorad, My) vdi chu trinh
nhiét nhu sau: (1) 50°C trong 8 phiit dé enzym UDG loai bo
cac gbe uracyl trong san pham PCR (néu bi 1an vao khuén);
(2) 95°C trong 10 phut dé bat hoat enzym UDG va bién tinh
budc dau DNA; tiép theo 1 40 chu ky gom 3 bucc phan
tg: bién tinh DNA & 95°C trong 10 gidy; gin mdi & nhiét
d6 56-60°C trong 15 giy; kéo dai & 72°C trong 20 gidy. Dé
danh gi4 tinh dic hiéu cua san pham PCR, phan tng sau do
s€ dugc chay chuong trinh phan tich nhiét d§ chay (melt
curve) gém 47 budc dua nhiét do tir 72 1én 95°C, mdi budc
tang 0,5°C va giit trong 30 gidy. Két qua Real-time PCR
dugc phan tich bang phan mém iQ5 (Bio - Rad, My) va
duoc dién di gel polyacrylamide 15%.
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Mirc d6 biéu hién cia CYP2D6 dugc tinh theo cong thirc
24¢[11, 12], trong d6 C, 1a gid tri chu ky ngudng, cu thé:
ACtﬂ(méuNdi ung) = C, (gen dNich, mau di ung) - C, (gen ndi
chuan, mau di tng); AC, (mau dung nap) = C, (gen dich,
mau dung nap) - C, (gen noi chudn, mau dung nap).

2.5. Cic phwong phdp théng ké

Tinh 6n dinh cta cac dit liéu théng ké C, cua gen ndi
chuan dugc danh gia theo kiém dinh Mann-Whitney [13].
D6i vai tap dir liéu khong tuan theo phan phdi chuan, kiém
dinh Mann-Whitney dugc 4p dung dé danh gia sy khac biét
vé mirc do biéu hién gen twong di gitra nhom BN dj tng
thudc so v6i nhom BN dung nap thude. Néu gia tri p<0,05
dugc coi 1a ¢6 ¥ nghia thong ké. Phan tich thong ké sir dung
Graphpad Prism 8.0.

3. Két qua
3.1. Ddnh gid mirc dp én dinh ciia gen nji chuin M2B

Trong nghién ctru nay, gen M2B da dugce nhan ban va danh
gia mirc do biéu hién trong cac mau nghién ciru. Két qua cho
théy, C, cua gen M2B & tat ca cac miu déu tuong ty nhau (€,
chu yeu tap trung trong khoang 27-28), su khac biét gia tri C,
ctiia nhom dung nap va di Gng thuoc CBZ la khong dang ké
(hinh 1A); dd thi khuéch dai gen & cac mau BN rat on dinh va
tuong d6i chong khép 1én nhau (hinh 1B); nhiét do nong chay
chi ¢6 mot dinh dic hiéu khoang 81,5°C (hinh 1C). Két qua
phan tich théng ké ciing cho théy, gi tri p=0,0626>0,05, gia
thuyét H, voi gid tri chu ky ngudong cia M2B 6 2 nhém BN
khong c6 su khac biét dang ké da dwoc chap nhan. Nhu Vay,
M2B ¢6 mic d6 biéu hién khong khac biét gitra cic mau va
phtt hop 14 gen ndi chuén trong nghién ctru nay.
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Hinh 1. Phan tich két qua Real-time PCR gen M2B cla cac
mau BN. (A) Do thj phan bd gia tri C; ns: non-significant (khac
biét khong dang ké), twong dwong véi p>0,05. Kiém dinh Mann-
Whitney trén phan mém Graphpad Prism 8.0 da dwoc sir dung dé
danh gia sy 6n dinh clia gen M2B; (B) D6 thi khuéch dai gen; (C)
Biéu dd dinh nhiét do tach chudi.
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3.2. Nhén bin gen ma hod CYP2D6 trong mdu ciia BN djng
kinh bang Real-time PCR
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Hinh 2. Két qua Real-time PCR nhan ban gen CYP2D6 tai cac
nhiét dé khac nhau. (A) Biéu db dinh nhiét do tach chudi; (B) Anh
dién di sdn phdm PCR. M: thang chuan DNA; 1: dbi chirng am; 2-5:
nhiét do gan mdi twong tng 56, 58, 60 va 62°C.

Gen ma hoa cho CYP2D6 di dugc nhan ban bing Real-time
PCR véi cac nhiét 6 gan moi khac nhau (56-62°C). Két qua chu
ky ngudng dao dong ¢ 13-30 v6i biéu dd dinh nhiét do nong chay
¢ chiéu cao khac nhau (hinh 2A). Két qua dién di san pham PCR
trén gel polyacrylamide 15% (hinh 2B) cho théy c6 bing DNA kich
thudc khoang 121 bp (theo tinh toan Iy thuyét 1a cia CYP2D6) va
dc hiéu nhét tai nhiét do 60 va 62°C. Tdng hop cac két qua, doan
gen 121 bp ma hoa cho CYP2D6 da nhan ban dugce tir mau ciia BN
dong kinh va nhiét do 60°C dugc Iya chon trong cac nghién clu
tiép theo.

3.3. Ddnh gid mirc dp biéu hi¢n ciia gen CYP2D6 trong méu
madu cua BN bang Real-time PCR

Tiép theo, phan tmg Real-time PCR cua gen CYP2D6 dugc
tién hanh trén 70 mau BN, Két qua biéu do dinh nhiét do tach
chudi cta gen CYP2D6 (hinh 3A) déu cho 1 dinh dic hiéu duy nhat
voi T khoang 81,5°C. Phan tich dd thi khuéch dai gen CYP2D6
(hmh 3B) cho thiy, duong khuéch dai cua nhom BN dung nap
thude so v6i nhom BN dj ung thude co su phan hoéa 16 rét. Cu thé,
tin hi¢u huynh quang thu duge ¢ nhém BN dung nap thudc dén
s6m hon nhom BN dj tmg thudc. Bude dau co thé khing dinh bang
thuc nghiém, mirc do biéu hién cua gen CYP2D6 6 cac BN dung
nap CBZ cao hon cdc BN di tng CBZ.
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Hinh 3. Hinh anh phan tich két qua Real-time PCR cla gen
CYP2D6 & cac mau BN. (A) Biéu db dinh nhiét d6 tach chubi; (B)
Do thi khuéch dai gen.
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Két qua phan tich thong ké cho thay, sy biéu hién ctia gen
CYP2Do6 gitra 2 nhom BN dung nap va di img thudc CBZ ¢6 sy
khac biét dang ké vacoy nghia thong ke (p =0,0001) (h1nh 4).
Gid trj 2-ACt (miu dung nap)/9-AC (miu di ing) choy thay, mirc do biéu hién
cua gen CYP2D6 & nhom BN dung nap CBZ cao hon khoang 3
14n so v6i nhom BN di tng thuéc CBZ.
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Hinh 4. Mtrc d6 biéu hién ctia gen CYP2D6 & nhém BN dung
nap va di rng thudéc CBZ. Phan tich théng ké st dung kiém dinh
Mann-Whitney; ****: p<0,0001.

4. Ban luan

Cac gen gilt nha nhu GAPDH, f-actin, M2B va HPRTI
thuong duoc st dung 1am gen ndi chudn trong cac nghién ctru
danh gia mirc do biéu hién cua gen quan tim bing Real-time
PCR. Tuy nhién, nhitng cong bd gan day cho thay, mirc do bicu
hién cta gen giit nha rat khac nhau giita cac té bao va diéu
ki¢n thi nghiém khac nhau [14]. Trong nghién ctru nay, M2B da
dwoc nhan ban béng Real-time PCR dé d4nh gia mirc d6 biéu
hién trong cac mau nghién ctru. Két qua thyuc nghlem va théng
ké déu cho thdy M2B 1a phi hop lam gen ndi chuén.

Gen CYP2D6 ciing nhu cac CYP450 khac biéu hién nhiéu
0 trong gan, day cling 1a 1y do tai sao cac nghién cuu trudc
day thudng tién hanh véi CYP2D6 cia gan [3, 7, 10]. Cho dén
nay, cac nghién ctru vé chuyén hoa thudc cia CYP2D6 chu yéu
vé da hinh di truyén; hon 100 bién thé ciia CYP2D6 da duoc
cong bd voi mot s bién thé quan trong nhat c6 thé ké dén 1a
CYP2D6*1, *2, *3, *4, *5, *6. Cac da hinh cia CYP2D6 co
thé anh huong 1én chirc nang/hoat tinh cia enzym; lam mat,
lam giam, khong anh huong hodc tdng cudng hoat tinh cta
CYP2D6 [7, 9, 10, 15]. Nghién ctru clia ching t6i lan dau tién
xac dinh mirc d6 biéu hién cia gen CYP2D6 trong mau cia
BN. Két qué cho théy, ¢6 sy khac biét ¢6 y nghia théng ké cua
chu ky ngudng trong két qua Real-time PCR cua cac BN dung
nap so v6i nhém BN di tmg thudec CBZ. Mirc d6 biéu hién cia
mRNA CYP2D6 cia cic BN dung nap thuéc CBZ cao hon 3
lan so voi BN di tng thuéc CBZ. C. Rodriguez-Antona va cs
(2001) [10] da nghién ctu mbi lién quan gitta muc do biéu hién
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cia cac mRNA cua CYP450 (CYPIAIL, CYPIA2, CYP3A4,
CYP2D6 va CYP2B6) trong gan cua nguoi voi do hoat dong
cla cac enzym CYP450 va cho thdy sy biéu hién cua cac
mRNA niy c6 thé cho phép dé dinh luong tot hoat tinh enzym
cta chiing. M. Ning va cs (2018) [7] dd danh gia chi s6 hoat
dong (AS - acivity score) dua trén kiéu gen cia CYP2D6 trong
gan dé xac dinh hoat tinh cua enzym CYP2D6, muc d9 biéu
hién cuia protein CYP2D6 bang tham tach mién dich va mirc do
biéu hién cia mRNA CYP2D6 bang Real-time PCR. Két qua
da cho théy gia tri AS ctia CYP2D6 1a mot chi s6 du doan tot
viéc chuyén hoa thudc kém; hoat tinh cua enzym CYP2D6 co
mbi twong quan cao v6i mirc do biéu hién ciia protein CYP2D6
va tuong quan thép hon véi mace do biéu hién cia mRNA. Su
khac biét dang ké gitra mirc do biéu hién gen ma hoa CYP2D6
trong méau ctia BN dung nap va di tmg thuéc CBZ trong nghién
ctru ndy co thé s& c6 ¥ nghia trong dugce 1y hoc 14m sang, 1am
tién dé dy doan mirc d6 dap tmg thudc CBZ cua timg BN, gitup
han ché xay ra cac phan tng di tmg khong mong mudn khi st
dung thudc. Cac nghién ciru tiép theo trén sd lugng BN 16n hon
14 can thiét dé 1am rd hon két qua nay.

Trong céc trudng hop BN bi dong kinh diéu tri bing CBZ,
cc alen HLA-B*15:02 va HLA-A*31:01 da duoc biét dén nhu
cac ddu chuan sinh hoc, c6 lién quan chit ch& véi cac phan ing
nang SJS/TEN, DRESS [1, 16, 17]. Tuy nhién, chua c6 nghién
ctru nao vé da hinh cia HLA hay hoat tinh ctia CYP2D6 trén ddi
tuong cac BN di tmg nhe vdi CBZ. Trong nghién ctiu nay, cac
BN di ing CBZ chu yéu 1a cac truong hop di ting nhe (33/38
BN di tmg v&i CBZ). Két qua phén tich da hinh HLA-A/B cta
70 BN nay ciing cho thiy, HLA-B*15:02 va HLA-A*31:01 chi
xuat hién twong g 53 va 3,3% trong s cac BN di tng CBZ
(két qua khong dugc trinh bay & ddy). Vi vdy, cac nghién ciru
tiép theo nham tim ra cac dau chuén sinh hoc tiém nang cho duy
doan tac dung phu cta thudc 1a can thiét.

5. Két luan

M2B 1a gen ndi chuan phit hop dé danh gia mirc d6 biéu hién
cua CYP2D6 trong mau BN bi dong kinh diéu trj bang thudc
CBZ. Murc d6 biéu hién cia gen ma hoa CYP2D6 trong mau
BN bi dong kinh dung nap va di tng thude CBZ da dugc danh
gia thong qua mRNA bang Real-time PCR. Gen CYP2D6 &
nhém BN dung nap CBZ ¢6 mirc d¢ biéu hién cao hon khoang
3 1an so v&i nhom cac BN di img thude CBZ. Két qua nghién
ctru cho thdy, danh gid mirc do biéu hién cua gen CYP2D6 co
¥ nghia trong dyu doan mic d¢ dap tng thuéc CBZ cua BN bi
dong kinh.

LO1 CAM ON

Cong trinh nghién ciru dwoc thuc hién véi sy hd tro kinh
phi ctia dé tai cap qudc gia c6 ma s6 PTDL.CN-63/19. Céc tac
gia tran trong cdm on su tai trg cia Bo Khoa hoc va Cong nghé.
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