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PAC PIEM PA HINH PON GEN CYP2B6 O’ BENH NHAN
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TOM TAT,

CYP2B6 la mot trong cac enzyme
cytochrome P450 chiu trach nhiém trong chuyén
hoa methadone. Phan tich tinh da hinh cta gen
CYP2B6 nhiam xac dinh dic diém kiéu gen, kiéu
hinh chuyén hoa thudc cua tirng cé thé; tao tién
dé& cho t6i vu liéu thube. Nghién ctru duogc thuc
hién trén 100 bénh nhan dwgc chan doan 18 thugc
vao céc chat dang thubc phién theo quyét dinh
3140/Qb-BYT nam 2010 wva Nghi dinh
90/2016/ND-CP niam 2016 dang duoc diéu tri
methadone lidu duy tri trong thai gian it nhat 3
thang tir 10/2023 dén 3/2024. Mau mau toan
phan chéng déng EDTA du diéu kién duoc tién
hanh tach DNA, khuéch dai gen, giai trinh tu gen
Sanger dé xac dinh ba da hinh don gen (single
nucleotide polymorphisms — SNPs) 516 G>T
(rs3745274), 785A>G (rs2279343) va 64 C>T
(rs8192709). Két qua cho thay ti 1é xuat hién da
hinh don gen CYP2B6*4 trén cac déi tuong
trong nghién cau vai tin suat 16n 40,49%, alen
hoang dai *1 trong nghién ciru xuét hién tan suat
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23,9%, alen *2 & ty 1€ 6,34%, alen *6 cO ty 1€
28,29%, *9 vi ty 1&6 0,98%. Cac cé& thé mang
Kiéu gen *4/*4 doi hoi liéu diéu tri trung binh cao
hon so véi kiéu gen *6/*6 (98,75 + 72,24 mg va
68,33 + 35,18 mg).

SUMMARY
PREVALENCE OF CYP2B6 SINGLE
NUCLEOTIDE POLYMORPHISM IN
PATIENTS UNDERGOING OPIOID
SUBSTITUTION THERAPY
CYP2B6 is one of the cytochrome P450
enzymes responsible for the metabolism of
methadone. Analyzing the polymorphisms of the
CYP2B6 gene aims to identify the genotype
characteristics and drug metabolism phenotype
of individuals, providing a basis for optimizing
drug dosage. This study was conducted on 100
patients diagnosed with opioid dependence
according to Decision 3140/Qb-BYT in 2010
and Decree 90/2016/ND-CP in 2016, who have
been undergoing methadone maintenance
treatment for at least 3 months from October
2023 to March 2024. EDTA anticoagulated
whole blood samples were used for DNA
extraction, gene amplification, and Sanger
sequencing to identify three single nucleotide
polymorphisms (SNPs): 516 G>T (rs3745274),
785A>G (rs2279343), and 64 C>T (rs8192709).
The results showed that the prevalence of the
CYP2B6*4 polymorphism among the study
participants was 40.49%, with the wild-type
allele *1 appearing at a frequency of 23.9%,
allele *2 at 6.34%, allele *6 at 28.29%, and allele
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*9 at 0.98%. Individuals with the *4/*4 genotype
required a higher average treatment dose
compared to those with the *6/*6 genotype
(98.75 £ 72.24 mg vs. 68.33 + 35.18 mg).

I. DAT VAN DE

Nghién chat dang thudc phién néi chung
va ma tdy ndi riéng gay ra nhirng tac hai
nghiém trong vé mat siac khoe, ton hai vé
mat x& hoi. Methadone mot chat chu van cua
receptor p (receptor opioid), la thudc giam
dau thuoc nhém chat dang thudc phién
opioid duogc st dung dé didu tri nham lam
giam cac triéu chang cai nghién va them
thudc. Trong diéu tri methadone c6 su dao
dong 16n gitra lidu lwgng cua cac cé thé, co
nhitng ca thé véi lieu 2 mg/ngay di c6 cai
thién giam sir dung heroin trong khi nhirng
bénh nhan khac doi hoi véi lidu rat cao trén
150 mg/ngay. Duoc ly di truyén hoc nghién
ctru vé su khac biét cua ca thé trong di truyén
gitp hiéu duoc Iy do ding sau nhitng phan
tng khéc nhau cua thubc. Céc nghién cau vé
linh vuc gen lién quan dén duoc dong hoc
(Pharmacokinetics) va duoc luc hoc
(pharmacodynamics) cua thudc. Viéc phat
hién ra cac bién thé di truyén va mdi lién hé
cua no véi cac phan (ng khéac nhau cua thude
cung cap co s& cho viéc khuyén cdo mot loai
thudc va liéu lwgng diéu tri phd hop cho ting
ca thé.

Cytochrom P450 2B6 (CYP2B6) thudc
gia dinh cytochrome P450 trong gan c6 vai
tro chinh trong chuyén héa methadone. Tinh
da hinh trong cytochrome CYP450 co thé
anh huong dén mtc do hoat dong cua
methadone cao hon hay thap hon va viéc dao
thai thuéc nhanh hon hodc cham hon, do d6
kéo dai hoac rat ngan thoi gian ban thai cua
methadone dan dén tiang hoic giam ndng do
cia methadone trong huyét twong. Trong

diéu tri viéc ting nong d6 methadone trong
mau c6 lién quan dén ting liéu. Cac nghién
ctru vé duge dong hoc methadone cho thiy
mébi lién quan giita da hinh gen CYP2B6 véi
nong do thudc huyét thanh va liéu diéu tri 1.2,
Nhiéu SNP CYP2B6 c6 lién quan dén sy
thay d6i chuyén héa methadone va néng do
trong huyét tuong, ddng cht y nhat 1a da hinh
c6 tan suat cao ¢ chau A: CYP2B6*6
516G>T  (rs3745274) va 785 A>G
(rs2279343) ma hoa biéu hién protein
CYP2B6.6 c6 biéu hién va hoat dong ¢ gan
giam rd rét. CYP2B6*6 xuat hién phd bién
dic biét & Chau Phi, chau A va Tay Ban
Nha3,

Dé ma rong cac nghién ciru vé da dang di
truyén cua CYP2B6 trong quan thé, ching
tdi tién hanh nghién ctu vé tinh da hinh cua
CYP2B6 trén ddi twong bénh nhan diéu tri
nghién chat dang thudc phién didu tri
methadone thay thé trong chuyén hoa
methadone, qua d6 budc dau danh gia tac
dong cua cac alen CYP2B6 véi yéu cau vé
lidu lwong methadone. Nghién ctu “Bic
diém da hinh don gen CYP2B6 & bénh
nhan nghién chit dang thuéc phién diéu
tri methadone thay thé” va&i muc tiéu: Xac
dinh ddc diém kiéu gen, kiéu hinh chuyén
hoda thuac cia CYP2B6 va thong ké mo td
lieu dieu tri methadone theo cac nhém kiéu
gen & bénh nhan nghign chat dgng thuéc
phién diéu tri methadone thay thé”.

Il. DOl TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twgng nghién ciru

Nghién ciru dugc thuc hién trén 100 bénh
nhan nam gioi, tir 18 tudi tré 18n. Bénh nhan
dugc chan doan 1& thuoc vao cac chat dang
thuéc phién theo QP 3140/QD-BYT nim
2010 va Nghi dinh 90/2016/ND-CP nam
2016, dang diéu tri bang methadone thay thé
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trong thoi gian tdi thiéu 3 thang tai cac co so
diéu tri tai tinh Ninh Binh. Cac bénh nhan
nay khong sir dung céc loai thudc gay nghién
khac hay bat ky loai thudc ndo cé thé anh
huéng dén hé than kinh trung wong, khong
dang diéu tri bang thudc khang lao, khang
nam, ARV, va khong c6 tién sir bénh ly tam
than kém theo. Mau mau toan phan dugc thu
thap tir cdc bénh nhan nay dé xac dinh da
hinh don gen CYP2B6.

2.2. Phwong phap nghién ciru

Thiét ké nghién ciru: Ma ta cat ngang

Thoi gian va dia diém nghién cau:

- Thoi gian nghién ciu to 10/2023 —
3/2024

- Dia diém nghién cuu:

+ Trung tdm phong ngira va kiém soét
bénh tat tinh Ninh Binh (CDC Ninh Binh)

+ Khoa K¥ thuat Y hoc - Truong Pai hoc
Y Ha Noi

+ Trung tdm kiém chuan chit lwong xét
nghiém Pai hoc Y Ha Noi

+ Vién nghién cau Y hoc du phong vay
té cong cong — Trudong Pai hoc Y Ha Noi

Mau méau todn phan dung trong dng
chéng dong EDTA duoc tach chiét DNA
theo bo kit Exgene Blood SV cua Quiagen.
DNA sau khi tach chiét dugc khuéch dai
PCR dac hiéu cho cac da hinh don gen:
1s3745274 (SNP1), rs2279343 (SNP2), va
rs8192709 (SNP3).

K$ thuat PCR duoc sir dung dé khuéch
dai cac da hinh don gen CYP2B6 rs3745274
(exon 4), rs2279343 (exon 6) va rs8192709
(exon 1) véi cap moi dac hiéu. Thiét ké moi
se dung phan mém Primer Blast NCBI.
Trinh tu moi nhu sau:
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rs3745274.

Moi xudi

AGGTGACAGCCTGATGTTCC

Moi nguroc:

TTTCTCGTGTGTTCTGGGTG

rs2279343:

Moi xudi:

GGCACACAGGCAAGTTTACA

Moi nguoc:

CTTTTTCCATGTGGAGCAGGTAG

rs8192709

Moi xudi:

CCACTGTATCCCTGCCAATATC

Méi nguroc:

TGTGGTGTCTTTCCTGGTITAG

Thanh phan phan ang PCR c6 thé tich 35
ul gdm céc thanh phan sau:

17,5 pl Tag Mastex Mix 2X (hdng New
England Biolabs), 1 pl mdi xudi, 1 pl mdi
nguoc, 3 ul DNA, 12.5 ul nudc cit PCR

Chu trinh nhiét cua phan tng PCR: Bién
tinh 94°C trong 3pht, tiép theo la 35 chu ky
bao gom bién tinh 949C/30 gidy, gan moi
58.3/30 gidy, kéo dai 729C/30 gidy, hoan
chinh 72°C/40 giay. Bao quan mau & 4°C.

San pham PCR thu duoc tién hanh gui
tinh sach va giai trinh tu Sanger. Két qua thu
duoc va xir Iy biang phan mém ApE - A
plasmid Editor va so sanh voi trinh tu gbc
trén NCBI.

Mbi lién quan giita da hinh don gen
CYP2B6 va mot sé yéu té & bénh nhan diéu
tri methadone thay thé dwoc téng hop va
phan tich trén phan mém Microsoft Excel
2016 va IBM SPSS 26.0.
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. KET QUA NGHIEN cU'U
Bdng 1: Dic diém chung doi twong nghién ciru

Pic diém N %
Gigi
Nam 100 100%
Nir 0 0%
Tubi
<30 1 1%
30-50 74 74%
> 50 25 25%
Trinh do
Mu chi 0 0%
Tiéu hoc — THCS 51 51%
THPT 39 39%
Trung cip/cao ding 4 4%
Dai hoc/Sau dai hoc 6 6%
Trung binh: 1 nam
Thai gian dung liéu duy tri (nim) Dai nhit: 10 nim
Ngin nhét: 3 thang

Nhdn xét: Téng s6 100 bénh nhan trong d6 100% la nam giGi. Phan I6n bénh nhan nam
trong do tudi tir 30-50.
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Hinh 1. Phan bé liéu methadone duy tri ciia déi twong nghién ciru
Nhén xét: Liéu duy tri methadone hang ngay cta 100 dbi tuong trong nghién ctru dao
dong tir 25 dén 275 mg/ngay, trung binh 71,7 + 37,6 mg/ngay.

91



HOI NGHI KHOA HOC THUONG NIEN LAN THU 27 - HOI HOA SINH Y HOC HA NOI VA CAC TiNH PHIA BAC

Bang 2: Phan tich théng ké kiéu gen CYP2B6 va liéu duy tri methadone méi ngay
(mg/ngay)

Kiéu gen tai SNP1 Kiéu gen tai SNP2 Kiéu gen tai SNP3
Ty l&: G: 70,0% Ty l€: A: 28,5% Ty l§: C: 93,5%
T:30,0% G:71,5% T:6,5%
Ge | o1 | TT AA | AG | GG cC CT
Mitc ndng dd duy tri < 60 mg/ngay
S6 27 12 7 2 26 18 44 2

lwong | (50.0%) | (37.5%) | (50.0%) | (33.3%) | (57.8%) | (36.7%) | (50.6%) | (15.4%)
GTTB| 4370 | 5000 | 39.29 | 35.00 | 44.81 | 4556 | 45.34 30.00

SD 11.90 9.29 12.05 14.14 12.12 10.83 11.38 7.07
Mikc ndng dd duy tri 61-100 mg/ngay
S6 21 18 6 4 17 24 35 10

lugng | (38.9%) | (56.3%) | (42.9%) | (66.7%) | (37.8%) | (49.0%) | (40.2%) | (76.9%)
GTTB | 84.05 78.33 82.50 87.50 | 81.47 80.63 82.29 79.00

SD 12.61 12.25 9.35 10.41 12.47 12.36 12.74 9.94
Mitc ndng dd duy tri 101-150 mg/ngay
S6 4 1 1 0 2 4 5 1
wong | (7.4%) | 3.1%) | (7.1%) | (%) | (4.4%) | 82%) | G.8%) | (7.7%)
GTTB | 133.75 130 150 - 135.00 | 136.25 139.00 120.00
SD 12.50 - - - 21.21 9.46 10.25 -

Mikc ndng do duy tri >150 mg/ngay

mi‘;lg 2 (3.7%) |1 (3.1%) | 0(0%) | 0(0%) | 0(0%) |3 (6.1%)| 3 (3.4%) | 0 (0%)
GTTB | 22750 | 175 - - - 210.00 | 210.00 -
sD | 67.18 - - - - 56.35 | 56.35 -

Nhd@n xét: Ti I& xuit hién cua base phd bién tai SNP1, SNP2, va SNP3 lan lugt 1a G
(70,0%), G (71,5%), va C (93,5%). Cac d6i tegng mang kiéu gen GG tai SNP1 va 2 ciing c6
xu hudng si dung liéu duy tri cao hon (trung binh SNP1: 72,87 + 5,91 mg GG so v§i 65,71 +
9,01 mg TT, SNP2: 80,20 + 6,42 GG véi 62,67 + 3,98 mg AA).

Bdng 3: Péc diém phan bé kiéu hinh du dodn ciia doi iwong nghién ciru

Alen N Tile | Kiéugen Kiéu hinh dw do4an N Tilé
*1 49 23.90% *1/*1 Chirc nang binh thuong | 4 4%
*2 13 6.34% *1/*2 Chirc nang binh thuong 2 2%
*4 83 40.49% *1/*4 Chirc nang tang 31 31%
*6 58 28.29% *1/*6 Chtrc nang trung binh 8 8%
*9 2 0.98% *2/*4 Chirc nang tang 5 5%

*2/*6 Chtrc nang trung binh 1 1%
*4/*4 Chirc nang tang manh 12 12%
*4/*6 Chtrc nédng trung binh 23 23%
*6/*6 Chirc nang giam 12 12%
*6/*9 Chirc nang giam 2 2%
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Nhdn xét: Ti I¢ xuat hién caa cac alen CYP2B6*1 (kiéu gen trén SNP1, 2, va 3: G-A-C),
*2 (G-A-T), *4 (G-G-C), *6 (T-G-C), va *9 (T-A-C) lan luot 1a 23,9%. 6,34%, 40,49%,
28,29%, va 0,98%. Ti I¢ alen CYP2B6*4 cao so vé&i cac alen khac, ké ca alen hoang dai
CYP2B6*1. Ti I¢ xuat hién alen CYP2B6*9 I thap nht.

Bdng 4: Phan tich théng ké kiéu gen (*) CYP2B6 va liéu duy tri methadone mai ngay

(mg/ngay)
| *141 | *1x2 | *1#4 | *1x6 | *2r4 | =26 | *ar4 | *4+6 | *6/*6 |*6/*9
Tong quét
GTTB| 65,00 | 80,00 | 64,67 | 55,63 | 65,00 | 70,00 | 98.75 | 78,26 | 68,33 | 50,00
SD | 3582 | 7,07 | 27,29 | 18,02 | 3758 | - | 72,24 | 29,14 | 35,18 |28,28
Mutc ndng dd duy tri < 60 mg/ngay
S6 2 0 18 6 2 0 5 6 6 1
lwgng [(50.0%) | (0%) |(58.1%)|(75.0%)|(40.0%)| (0%) |(41.6%)|(26.1%)](50.0%)|(50%)
GTTB| 3500 | - | 4639 | 4750 | 30.00 | - | 43.00 | 52.50 | 40.83 | 30
sD | 1414 | - | 1135|1173 | 7.07 - | 1204 | 612 | 1442 | -
Mic nong dd duy tri 61-100 mg/ngay
Sé 2 2 12 2 2 1 3 15 5 1
lwgng | (50.0%) |(100%) |(38.7%) | (25.0%) | (40.0%) | (100%) | (25.0%) | (65.2%) | (41.7%) | (50%)
GTTB| 95.00 | 80.00 | 85.00 | 80.00 | 72.50 | 70,00 | 83.33 | 78.67 | 85.00 | 70
SD | 707 | 707 | 1314 | 0 3.54 - | 1756 | 1329 | 791 | -
Mirc nong dé duy tri 101-150 mg/ngay
S6 0 0 1 0 1 0 2 1 1 0
lwong| (0%) | (0%) | (3.2%) | (0%) [(20.0%)| (0%) |(16.7%)| (4.4%) | (8.3%) | (0%)
GTTB| - - 150 - 120 - |13250| 130 | 150 | -
sD - - - - - - 3.54 - - -
Mikc nong dd duy tri >150 mg/ngay
S6 0 0 0 0 0 0 2 1 0 0
lwong| (0%) | (0%) | (0%) | (0%) | (0%) | (0%) |(16.7%)| (4.4%) | (0%) | (0%)
GTTB| - - - - - - |22750| 175 - -
sD - - - - - - | 6718 | - - -
Nhgn xét: Cac bénh nhan mang alen
CYP2B6*4, va dic biét khi 1a ddng hop tar  IV. BAN LUAN

CYP2B6*4/*4, sir dung liéu duy tri & muc
cao hon (98.75 + 72.24 mg) cac bénh nhan
mang alen khac (CYP2B6*6/*6: 68,33 +
35,18 mg, CYP2B6*1/*6: 55,63 + 18,02 mg,
CYP2B6*1/*1: 65,00 + 35,82 mQ).

Danh phap CYP2B6* lan dau tién dugc
mod ta dau nhig nim 2000 theo co so di
liéu danh phéap alen Cytochrom P450. Danh
phap tap trung vao cac halotype biéu thisu to
hop cua tat ca cac bién thé trinh tu trén mot
alen d6i voi hoat dong cua enzyme. Alen *6
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duoc xac dinh la c516 G>T (p.Q172H,
rs3745274) gay ra sy thay doi acid amin
glutamine thanh histidine ¢ vi tri acid amin
172 va c785 A>G (p.K262R, rs2279343) la
su thay thé lysine thanh arginine & vi tri acid
amin 262. Qua trinh phién giai tir kiéu gen
sang kiéu hinh duoc xac dinh néu mot ca thé
c6 hai halotype CYP2B6, mdi halotype trén
mot nhiém sic thé s& tao thanh dilotype. Vi
du kiéu gen *6/*6 chi ra trén mdi nhiém sic
thé co bién thé xac dinh kiéu halotype
CYP2B6*6. Két qua nghién ctu ching toi
cho thay ti I& xuét hién cac alen hay cac
halotype CYP2B6*4 khac biét so véi cac
nghién ciu trén cac quan thé ngudi chau A
truGe day. Theo tong hop sé liéu trong
nghién catu cua Langmia va cong su, ti 1é
xuat hién da hinh gen CYP2B6*4 trong da sd
quan thé ngudi chau A déu duédi 10% (nguoi
Thai Lan: 3,6%; ngudi Han Trung Qudc:
9,1%; ngudi Malay: 7,6%; v.v...)*. Tilé xuit
hién cia CYP2B6*4 trén 100 ddi twong tham
gia nghién ciru 1a 40,49%, cao hon kiéu gen
hoang dai CYP2B6*1 1a 23,90%, va cao hon
dang ké so vai ti 1é xuét hién caa cac dan toc,
qudc gia l1an can. Theo mot nghién ctu khac
(Hashemi-Soteh va cong su, 2021), ti Ié xuét
hién cua CYP2B6*4 trén ngudi Trung Quéc,
Nhat Ban, vd Han Quéc ciing déu thap hon
10% (lan luot 3%, 9,3%, va 4,5%); ti 1¢ kiéu
gen G tai SNP2 (dac trung cua CYP2B6*4)
theo nghién cuu trén la 14,7% cho nguoi
Pong A va 25,2% cho ngudi Nam A, so voi
ti 16 71,5% cua nghién ctru cua chdng toi°.
Tuy nhién, ti 1¢ CYP2B6*6 phat hién trong
nghién curu ciia ching t6i (28,29%) thi turong
dbi ddng thuan véi cac nghién ciru truée:
theo Langmia va cong su thi CYP2B6*6 xuat
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hién vai ti 1€ 25,4% & nguoi Malay, hoac
theo Hashemi-Soteh va cong su thi ti 1€ nay
la 25,8% & ngudi Trung QubctS. Tuong tu
nhu vay, ti 1€ CYP2B6*2 cling kha tuong
ddng véi cac nghién ciru trudc; ti 1é xuat hien
cia CYP2B6*9 (0,98%) lai kha thap tuong
tw VGi cac quan thé ngudi chau A khéc (1,8%
& nguoi Trung Qudc hay 4,6% & nguoi
Malay)*.

Theo nghién ctu cua Gadel va cong su
(2015), CYP2B6*4 gay ting biéu hién gen
CYP450 dian dén tang chuyén hoa
methadone trong co thé so véi bién thé
hoang dai CYP2B6*1 va ting liéu luong
methadone duy tri hang ngay dé kiém soét
hoi chiung cai. Ngugc lai, CYP2B6*6 va
CYP2B6*9 gay giam chuyén hoa methadone
trong co thé va do dé liéu lwgng methadone
hang ngay can thiét dé hoi chirng cai khong
xuit hién s& thap hon®. Két qua caa nghién
clru chuang t6i twong tu v&i phat hién cua
Gadel va cong su vé da hinh gen CYP2B6*4,
nhom cdc bénh nhan mang da hinh gen
CYP2B6*4, ca di hop tir va dong hop tir,
xuat hién cac ca thé dang sir dung liu duy tri
cao hon cac nhom khac (trung binh 98.75 +
72.24 mg voi kiéu gen CYP2B6*4/%4). Sy
thay doi hai acid amin cua alen *6 dwgc cho
la din dén sy ghép ndi bat thuong va giam
biéu hién mRNA lam giam hoat dong cua
enzyme. Pa s& cac bénh nhan mang
CYP2B6*6 hién dang duy tri & liu
methadone hang ngay mic trung binh (61-
100 mg/ngdy) thip hon so v&i bénh nhan
mang CYP2B6*4. Di Vi cac da hinh gen
CYP2B6*9 va CYP2B6*2, két qua thu dugc
tir nghién ctru nay chua thét su rd rang do sd
lwong d6i twong tham gia nghién ciru mang
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cac da hinh gen nay kha thap. Piéu nay c6
thé do quy md cua nghién ciru con han ché,
s6 lwgng bénh nhan tham gia nghién cau
chua du nhiéu dé phan anh dung thuc trang
kiéu hinh c4c da hinh gen nay trén quan thé.

V. KET LUAN

Nghién ciru nay la mot trong nhitng
nghién ctru dau tién vé da hinh don gen
CYP2B6 ¢ cac bénh nhan nghién chét dang
thuéc phién hién dang diéu tri bing phuong
phap methadone thay thé tai Viét Nam. Két
qua caa nghién ctu nay 1a géc nhin vé
nghién ctu gen dugc dong hoc vai licu
luong methadone duy tri can thiét, va gop
phan hinh thanh nén cong cu hd trg hiru hiéu
cac bac si khi chi dinh liéu dung phu hop va
thyc tién cho ting bénh nhan trong tuong lai.
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