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Qua nghién cttu 30 bénh nhan dau day than
kinh toa do thodt vi dia dém c6t sdng that lung
chuing t6i rat ra mot sb két luan sau:

Dién cham két hgp kéo gidn cot sbng that
lung la phucng phap cé hiéu qua trong diéu tri
dau than kinh toa do thoat vi dia dém véi 80%
tot, 13,3% kha, 6,7% trung binh, khong cd
trudng hop nao x€p loai kém.
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PANH GIA MOI TUONG QUAN GIU’A KIEU GEN VA Kll‘z’q HINH
BENH TANG SAN THUQNG THAN BAM SINH THE
THIEU ENZYM 21-HYDROXYLASE

Vii Chi Diing***, Tran Van Khanh*, Tran Huy Thinh*

TOM TAT
Tang san thugng than bdm sinh 1a bénh gy nén
do dét bién gen CYP21A2 lam mdt mét phan hodc
hoan toan chirc nang enzym 21- hydroxylase Cac
nghién clfu trén thé gidi da chi ra mGi tuong quan
chat ché g|Lra thé& dot bién va kiéu hinh cla cac bénh
nhan tang san thugng than bam sinh va d& phan loai
dot bién gen CYP21A2 thanh 4 nhom (NULL A, B, C)
dua trén mic do anh erdng cla dot bién tdl chu’c
nang 21- Hydroxylase Nghlen ctru dugc thuc hién VO'I
muc tiéu: Danh gia méi tuong quan gilra kiéu gen va
kleu hinh trén cac bénh nhan tdng san thugng than
bam sinh thé& thiéu enzym 21- hydroxylase 183 bénh
nhan dugc lua chon vao nghién clru; tién hanh xac
dinh va phan loai dot bién, dong thdi danh gia moi
tu‘dng quan gilra kleu gen vGi thé bénh trén lam sang.
Két qua da chi ra réng: ti 1& cia nhom cd kiéu gen
NULL 13 49%, nhém A chiém 31%, nhom B chi€ém
18% va nhom c chiém 2%. Banh gia méi tuong quan
gilta kiéu gen. va kiéu hinh d& cho thay gia tri du bao
duong tinh cia 4 nhém kiéu gen NULL, A, B, C Ian
lugt la 99,8%; 96,5%; 90,6% va 100%. Phan tich
mic dd nam héa cla cac kiéu gen cho thdy nhom
NULL c6 ty Ié nam hdéa nang cao nhat, trong do
Prader IV-V chiém 56 1%, Prader d6 III chlem 39%.
Nhém A cd ty |é cac cac ca nam hda Prader III cao
nhat chi€m 68,2%. Nhém kiéu gen B cd ty € Prader I-
II (40%) va 111 (40%). Bé&nh nhan nhom C chi xuét
hién Prader do I. 7w khoa: TSTTBS, tuong quan kiéu
gen kiéu hinh, 21-Hydroxylase
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SUMMARY

ASSESSING GENOTYPE-PHENOTYPE
RELATIONSHIP IN CONGENITAL ADRENAL
HYPERPLASIA DUE TO 21-HYDROXYLASE

DEFICIENCY

Congenital adrenal hyperplasia is a disease caused
by mutations in the CYP21A2 gene that partially or
completely affect 21-hydroxylase enzyme function.
Researchs have shown a strong correlation between
genotype and phenotype of congenital adrenal
hyperplasia patients and have classified CYP21A2
mutations into four groups (NULL, A, B, C) based on
the effects of the mutations on 21-hydroxylase
function. The study was conducted with the aim of:
Evaluating the correlation between genotype and
phenotype in patients with congenital adrenal
hyperplasia due to 21-hydroxylase deficiency. 183
patients were selected for the study; the patients
were evaluated for clinical characteristics and
genotype-phenotype correlation were assessed. The
results showed that the genotype group NULL
accounted for 49%, A accounted for 31%, group B
18% and group C 2%. Evaluation of the correlation
between genotype and phenotype showed that the
positive predictive value of the four mutation groups
(NULL, A, B, C) were 99.8%; 96.5%; 90.6% and
100%. Analysis of the level of virilization showed that
the NULL group had the highest severity of virilization,
in which Prader IV-V accounted for 56.1%, Prader III
accounted for 39%. Group A had the highest
proportion of Prader III (68.2%). Group B genotypes
have Prader I-II accounted for 40% and III accounted
for 40%. Group C patients exhibit only grade I Prader.

Keywords: Congenital adrenal hyperplasia due to
21-hydroxylase  deficiency, = Genotype-Phenotype
correlation, 21-Hydroxylase
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Tang san thugng thdn bam sinh (TSTTBS) la
bénh gay nén do do dét bién gen CYP21A2 lam
mat mot phan hoac hoan toan chifc nang enzym
21-hydroxylase [1]. Tan sudt mac bénh dugc
udc tinh dao dong tir 1/10000 dén 1/20000 tré
sinh ra. [2], [3]. Nhiéu nghién cttu trén thé gidi
da chdng minh moi tudng quan chat ché gilra
dot bién va ki€u hinh cla cac bénh nhan tang
san thugng than bam sinh thé thiéu enzym 21-
hydroxylase. C6 nhiéu cach phan loai nhdm dét
bién, tuy nhién cach phan loai dugc cong nhan
rong rai nhat hién nay la ctia Krone va cong su
(2000). Nhém tac gia da phan loai dot bién
CYP21A2 thanh 4 nhém dot bién chinh: NULL, A,
B va C dua trén mic d6 anh hudng cua dot bién
dén chic nang enzyme 21-Hydroxylase [4].
Nhém NULL bao gobm cac dét bién dong hgp tir
hoac di hgp tir két hdp xdéa doan gen; exon 6
cluster; p.L307FfsX6; p.Q318X; p.R356W; cac
dot bién tao ma két thic s6m (vO0 nghia) hoac
dot bién léch khung. Kiéu gen c6 chfa 1 allele
12g (Intron 2 656C/A>G) dugc xép vao nhom A.
Nhom B bao gom cac allele p.I172N va nhém C
gom dot bién p.P30L va p.V281L [5].

Viéc &p dung cach phan loai nay ¢6 uu diém
gilp du doéan dugc ki€u hinh cta bénh nhén; cu
thé dét bién nhém NULL va A thudng gdy téng
san thugng than thé bénh mat mudi, nhém B
thudng gay thé nam hda don thudn va nhém C
gay thé khéng cd dién. D3 c6 nhiéu nghién clu
trén thé gidi sir dung cach phan loai nay vdi ti 1€
du bdo duang tinh (PPV) cao. Nghién cru cla
Krone va cong su da chi ra ti Ié du bao ducng
tinh d6i véi nhom NULL la 100%, nhom A la
90%, 74% vdi nhom B va nhom C 1a 64,7% [4].
Ngoai ra, kiéu gen con cb tuong quan véi mic
d6 nam hda d6i véi cac bénh nhan nit mac bénh,
dugc danh gid qua thang phan loai Prader; trong
ddé bénh nhan mang dot bién nhom NULL va A
sé ¢ muc do nam hda cao han bénh nhan nhom
B va C [6]. Tai Viét Nam chua c6 mot nghién
clru nao danh gid mdc dd tuong quan gitra ki€u
gen va ki€u hinh cia bénh nhdn tidng san
thugng thdn bam sinh thé thiéu enzym 21
hydroxylase. Do vay, nghién citu nay dudc thuc
hién v&i muc tiéu: Danh gid dac diém cén lI6m
sang va moi tuong quan vdi cac nhom dot bién
cua bénh nhén téng san thuong thén bém sinh
thé thiéu enzym 21 hydroxylase.

Il. DOl TUQONG VA PHU'O'NG PHAP NGHIEN CU'U

1. P6i tugng. 183 bénh nhadn TSTTBS thé
thi€u enzym 21 hydroxylase dugc chan doédn va
diéu tri tai Khoa NOi tiét - Chuyén hda - Di
truyén, Bénh vién Nhi Trung uong.

2. Phuong phap

Ky thuat tach chiét DNA. DNA dugc tach
chiét tor bach cau mau ngoai vi theo quy trinh
phenol/chloroform. Tat cad cac mau DNA sé dugc
ti€én hanh do ndng dd va do tinh sach, chi co
mau DNA dat gia tri > 1,8 mdi dat yéu cau vé
tinh sach va dudc st dung dé phén tich.

Ky thuat giai trinh tu gen. Toan bo chiéu
dai gen CYP21A2 dugc khuéch dai bdng phan
('ng PCR véi cac cdp mdi déc hiéu. San pham
PCR sau khi dién di trén gel agarose dudc tinh
sach bang Gel purification Kit trudc khi ti€n hanh
gidi trinh tu gen. D& giai trinh tu dugc toan bd
gen CYP21A2, st dung cac moi dugc thiét ké
san. Quy trinh dugc thuc hién theo phuong
phap BigDye terminator sequencing (Applied
Biosystems, Foster city, USA). K&t qua giai trinh
tu gen dugc phan tich bang phan mém CLC Main
Workbench. Mau DNA cta bénh nhan dugdc so
sanh vGi mau DNA d6i chiing va trinh tu cla
CYP21A2 trén GeneBank (Accession number
NM_0005002)

Ky thuat MLPA. S dung kit MLPA PO50B2
(MRC- Holland) dé& phat hién dét bién xda doan
trén bénh nhan va ngudi lanh mang gen bénh.
Thanh phan cla kit gém cac dau do (probe) dé
khuyéch dai gen CYP21A2, mdi dau do tudng
(fng v&i mot vung gen, ngoai ra con c6 cac dau
do ddc trung cho gen cla ngudi cling dugc st
dung dé lam d6i chirng va 2 dau do cho nhiém
sac thé X va Y dé xac dinh gidi tinh. San pham
khuéch dai sé dugc dién di mao quan trén may
gidi trinh ty. S6 lugng san pham khuéch dai clia
moi dau do sé ty Ié thuan véi s6 ban copy cua
doan DNA dich dac hiéu véi dau do dé.

Phan nhém dot bién. Cac nhdm doét bién
dudc xép theo phan loai cia Krone va cong su
[4]. C6 4 nhom dot bién chinh la NULL, A, Bva C
dudc phéan loai phu thuéc mdc do anh hudng
cla dot bién dén hoat do 21-Hydroxylase.

Kiéu hinh 1am sang. Pugc thu thép tai
Khoa Noi tiét — Chuyén hdéa — Di truyén, Bénh
vién Nhi Trung uong, moi bénh nhan coé ho so
nghién ctu riéng: vé pha hé gia dinh, hoi tién
stf, bénh sif, kham ldm sang toan dién: phat
hién cac triéu chiing xam da, mat nudc, kham
b6 phan sinh duc ngoai gobm phan loai mific do
nam héa theo Prader, danh gia cac giai doan day
thi bao gdm: cac giai doan phat trién 16ng mu &
ca hai gidi; cac giai doan phat trién tuyén vi &
bénh nhan nit; do chiéu dai va chu vi dugng vat;
do thé tich tinh hoan, phat hién cac biéu hién
khac nhu: giong 6m, ria mép & bénh nhan nif;
co bép phat trién, triing ca & ca hai gidi.
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Cac xét nghiém sinh héa. bugc thuc hién
tai Khoa Sinh hda, Bénh vién Nhi Trung uang,
bénh phdm 2ml mau ngoai vi chéng déng bang
heparin dugc thu thap trudc khi diéu tri hormon
thay thé, bao gom: dién gidi do huyét thanh
(ndbng d6 Na+, K+ va Cl-) theo phuong phap
dién cuc chon loc ion gian ti€p, si dung may tu
dong Beckman Coulter AU2700/ AU 680. Dinh
lugng cac hormon ACTH, cortisol, testosterone,
androstenedione dugc ti€n hanh vd@i cac kit
thuang mai. Dinh lugng 17-OHP bang phucng phap
ELISA, kit cia hang DRG va may doc EIx808.

3. Pao dirc nghién ciru trong Y hoc.
Nghién cru tuan tha tuyét doi cac quy dinh vé
dao dic trong nghién clitu y sinh. Bénh nhan
hoan toan tu nguyén tham gia vao nghién clu.
Bénh nhan hoan toan cé quyén rat Iui khoi
nghién cttu khi khong dong vy ti€p tuc tham gia
vao nghién ctru. Bénh nhan sé dugc thong bao

vé két qua xét nghiém gen dé€ gip cho cac bac
sy tu van di truyén hodc luva chon phac do6 diéu
tri phu hgp. Cac thong tin ca nhan sé dugc dam
bao bi mat.

Il. KET QUA NGHIEN cU'U

2%

Hinh 1: T7 Ié cac nhom dét bién
Két qua xac dinh dot bién va phéan loai nhom
dot bién cho thdy nhom dot bién chi€m ti 1€ cao
nhat la nhédm NULL (49%). Bung thd hai la
nhom A (31%), nhém B chiém ti 1€ 18% va
nhom C c6 ti |é thap nhat (2%).

Bang 1. Kiéu gen - kiéu hinh cia bénh nhdn TSTTBS cé kiéu gen thudéc nhém "NULL",

A BvacC
ey LA Kiéu hinh cua cac bénh
Nhom dot bien Ki€u hinhdy | nhan nghién citu Téng | Ty Ié du bao
Nhém | Alen 1 | Alen 2 bao MM | NHpT | Khong | s | dudng tinh
NULL | NULL | NULL MM 88 ) 0 90 | 99,8%(88/90)
A 0 MM 28 0 0
A A A MM 37 2 0 57 (?565' /55°;°)
Cong 55 2 0
B | NULL NFDT 0 17 0
B A NHDT 1 4 0 5 90,6%
5 B B NHDT 2 8 0 (29/32)
Cong 3 29 0
c C | NULL | Khéng cdién | 0 0 3 4| 100% (4/4)

Ghi chir. NULL: dot bién xda doan gen; exon 6 cluster; p.L307FfsX6; p.Q318X; p.R356W; cac dot
bi€n mdi gay léch khung dich ma trén ca 2 alen; A (IZg), B (p.1172N); C (p P30L; p.V281L).

Nhém ki€u gen “NULL” va “A” c¢6 kiu hinh chu yéu la thé mat mudi; nhdm ki€u gen B c6 kiéu
hinh chl yéu la thé nam héa don thuén. Gia tri du’ bao ki€u hinh duong tlnh clia cac nhdm kiéu gen
“NULL", A, B va C tuang Ung la 99,8%; 96,5%; 90,6% va 100%.
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Null A B

Hinh 2. Ti Ié (%) cua cac mic dé nam hoa
theo phan loai Prader (1I-V) cua tirng nhom
kiéu gen khac nhau
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Hinh 2 biéu dién mdi tudng quan gilta nhém
dot bién va mdc d6 nam hoa trén cac bénh nhan
nit tdng san thugng than bam sinh. Nhém kiéu
gen NULL c6 ty 1é nam hda nang cao nhat, trong
doé Prader IV-V chiém 56,1%, Prader d6 III
chiém 39%. Nhém A cd ty I€ cac cac ca nam hoa
Prader III cao nhat chiém 68,2%. Nhém kiéu
gen B c6 ty 1& Prader I-II (40%) va III (40%).
Bénh nhan nhom C chi xudt hién Prader do 1.

IV. BAN LUAN

Nghién clru dugc thuc hién trén 183 bénh
nhan ting san thugng than bam sinh thé thi€u
enzym 21 hydroxylase nhdm danh gia tuong
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quan gilta ki€u gen dét bién CYP21A2 véi ki€u
hinh. Qua phan tich va phan loai cac dot bién,
phat hién nhém dot bién chiém ti Ié cao nhat la
nhdm NULL (49%). Bing th( hai la nhém A
(31%), nhém B chiém ti Ié 18% va nhém C co ti
€ thdp nhat (2%). Nghién ciu cia Krone va
cong su trén 155 bénh nhan ngudi Bic phat
hién nhom NULL c6 ti |1é thap hon la 21%, hai
nhom dot bién A va B déu chiém ti 1€ 34% va
nhém C chiém 11%[4]. Su khac biét nay dugc
gié thiét la do trong nghién clru cua chung toi,
cac bénh nhan ndng chiém ti 1€ cao hon, do do
dan dén xu hu’dng tdng cac ki€éu gen thudc
nhém NULL va ki€u gen thudc nhém B va C s&
c6 ti 1é thap han. Ngoai ra cling khong loai trir
khac biét xay ra do dac diém dot bién khac nhau
gilfa cac chung toc.

K&t qua phan tich tuong quan ki€u gen- kiéu
hinh cho thdy nhdom ki€u gen “NULL” va “A” ¢
ki€u hinh chu yéu 1a th€ mat mudi; nhém kiéu
gen B c6 ki€u hinh chu yé&u 13 th€ nam hoéa don
thuan. Gia tri du bdo ki€u hinh duong tinh cla
cac nhém ki€u gen “NULL”, A, B va C tuang ('ng
la 99,8%; 96,5%; 90,6% va 100%. So sanh vdGi
cac nghién clu khac trén thé gidi, Krone va cong
su’ bdo cdo gia tri du bdo duadng tinh clia nhom
ki€u gen NULL 1a 100%, nhém A la 90%, 74%
véi nhém B va nhém C 1a 64,7%. C6 thé nhéan
thdy xu hudng giam dan cla gid tri chan doan
duong tinh tr nhdm NULL t&8i nhém A va B. Xu
hudng nay cd thé dugc giai thich bdi cac bénh
nhan mang cac dét bién c6 hau qua it nghiém
trong han (nhdém A, B) sé cd biéu hién 1am sang
da dang hon [7], [8] Trong nghién clu nay,
nhém kiéu gen C co s6 lugng bénh nhan it (4
bénh nhan) nén chua thé két ludn dugc vé gia
tri chan doan duong tinh cla ki€u gen nay.

Pong thdi véi thé bénh 1am sang thi mdc do
nam hoa trén cac bénh nhan nit cling c6 tugng
quan Vv3i kiéu gen. Cu thé, ki€u gen nhém NULL
¢ mdc d6 nam hda nang né nhat, ti€p dén la
nhém A, nhe han la nhém B va nhém C chi bao
gom cac bénh nhan Prader do I (mic d0 nhe
nhat). K&t qua nay c6 thé dugc giai thich bdi
mic d6 anh hudng khac nhau cla cac nhom
kifu gen 1én chic ndng cua enzyme 21-
Hydroxylase [3]. Nhém ki€u gen NULL lam mét
hoan toan chiic nang cla enzyme 21-
Hydroxylase (hoat do 21-hydroxylase in vitro la
0%), dan dén tang qué mU(c san xuat androgen
dan dén nam hda nang & nhiing bénh nhan
mang ki€u gen nay. Nhdm ki€u gen A va B van
con gilr lai dugc 1 phan hoat tinh 21-hydroxylase
(A: 1%; B: 1-5%) nén gay hau qua nam hda

khong nang né bang nhém NULL. Nhém C con
gitr lai dugc hoat d6 21- -hydroxylase cao nhat
(20-50%) do vay it ddn dén tong hop thira
androgen va gay ra thé nam hda nhe nhét.

V. KET LUAN

Két qua nghién clru trén 183 bénh nhan tang
san thugng than badm sinh thé thi€u enzym 21
hydroxylase cho thdy c6 méi tuong quan gilra
ki€u gen va déc diém ldm sang: phat hién gia tri
du bdo duong tinh cta 4 nhém ki€u gen NULL,
A, B, C [an lugt la 99,8%); 96,5%; 90,6% va
100%. Danh gia mdc d6 nam hda cla cac kiéu
gen cho thay nhdom NULL cé ty 1é nam hda nang
cao nhat, trong d6 Prader IV-V chiém 56,1%,
Prader d6 III chiém 39%. Nhom A cé ty Ié cac
cac ca nam hoda Prader III cao nhat chi€ém
68,2%. Nhom ki€u gen B cd ty 1& Prader I-II
(40%) va III (40%). Bénh nhan nhom C chi xuat
hién Prader d0 I.

L&i cam on. Nghién citu dugc thuc hién su
gilp d& cla cac can bd cua Trung tdm nghién
cru Gen- Protein, BO mén Nhi, Trudng Pai hoc Y
Ha No&i; Khoa NO&i tiét-Chuyén hoda- Di
truyén,Bénh vién Nhi Trung ucng.
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