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TOM TAT

Tang san thuong than bim sinh (TSTTBS) 14 bénh di truyén lan trén nhiém séc thé thuong, dugc dic trung

boi su thiéu hut hoat dong ctia mot trong cac enzyme can thiét dé téng hop cortisol tir cholesterol ctia vo
thuong than. 90% truong hop TSTTBS 1a do thiéu hut hoat dong cua enzyme 21-OH, con lai 1a cac truong hop
bénh TSTTBS do cac thé hiém gip khac. Cac bénh nhian TSTTBS c6 ddu hiéu va tridu chimg thiéu hut
aldosterone, bao gdm ha Na™; ting K™ va giam dung lwong mau. Tré gai thuong c6 cac biéu hién nam hoa, phi
dai 4m vat, tré trai co biéu hién ddy thi som. Vao nhing nim diu ciia thap nién 1950, nguoi ta di phat hién c6
mot s6 bénh nhan ting san thuong than bim sinh ¢6 kém theo cao huyét ap hon 1a hoi chimg thiéu hut mudi
khoang. Phan 16n cac bénh nhan c¢é hién twong rdi loan chuyén hoa do thiéu hut 11p-hydroxylase. O phin 1én
céc quan thé noi chung, thiéu hut 11p-hydroxylase chlém khoang tir 5-8% cac truong hop tang san thuong than
bam sinh, ty 1¢ tré méc bénh la 1/100,000 tre d¢ song. Trong bai bao ndy, ching t6i gioi thiéu chtre ndng cua
11B-hydroxylase trong qué trinh téng hop cortisol tir vo thuong than, cdu tric gen méd hoda CYP11BI, cac
phuong phap chin doan, diéu trj bénh thiéu hut 11p-hydroxylase va tinh hinh nghién ctru bénh thiéu hut 11p-

hydroxylase trén thé gisi va Viét Nam.

Tir khoéa: 11p-hydroxylase, cortisol, CYP11B1, hormone steroid, ting san thwong thin bam sinh - CAH

TONG HOP HORMONE STEROID TUYEN
THUONG THAN

Cortisol dugc tong hop tir cholesterol & ving
fasciculata ctia vo thugng than. Qua trinh nay bao
gdm niam phan tng chuyén hoa duéi sy xuc tac cia
chc enzyme tuong Ung: phan cit chudi cholesterol
thanh  pregnenolone;  hydroxyl hoa 17-OH
pregnenolone; dehydroxyl hoa 3B-dehydrogen hoa
thanh 17-hydroxyprogesterone va cac phan ung
hydroxyl hoa lan lugt & cac vi tri 21 va 11p. Con
duong 17-deoxy ciing dugc dién ra ¢ ving
fasciculata (phan tng 17a-hydroxyl hoa khong xay
ra), va san phdm cudi cing 1a corticosterone.

Mot con duong 17-deoxy tuong ty xay ra ¢ vung
glomerulosa, khong c6 su xtc tac cua 17a-hydroxylase;
tuy nhién, corticosterone khong phai 1a san phdm cudi
ctng. Corticosterone lan lugt dugc hydroxyl hod va oxy
hod & vi tri C18 dé tao thanh aldosterone.

O ngudi ¢ hai isozyme 11p- -hydroxylase nhung
hai enzyme nay tham gia vao hai qua trinh tong hop
khic nhau la téng hop cortisol va aldosterone.
Enzyme CYP11B1 (con goi la 11p-hydroxylase,
P450c11 va P450XIB1)(Nelson et al, 1993) va
enzyme CYP11B2 (con goi la enzyme tong hop
aldosterone, P450aldo, P450c18, P450cmo va
P450XIB2). Cac isozyme nay thudc ho cytochrome
P450 nam ¢ mang trong ty thé. Mdi isozyme dugc
tong hop gom 503 amino acid va tao thanh protein
hoan chinh gdm 479 amino acid (Yanagibashi et al.,
1986). Céu trac hai protein nay twong dong dén 93%
(Mornet et al., 1989).

Enzyme CYP11BI1 tham gia xuc tic phan ung
11B-hydroxyl hoa 11-deoxycortisol thanh cortisol,
chirc nang nay da dugc chimg minh boi sy biéu hién
cDNA trong cac dong té bao nuéi cay(Curnow e al.,
1991; Kawamoto ef al., 1992) va dugc tim thiy sau
khi tinh sach tir cac khdi u co tich luy aldosterone
(Ogishima et al., 1991). Enzyme nay ciing x{ic tac qua
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trinh chuyén hoa 11-deoxycorticosterone thanh
corticosterone (san pham chii yéu) hodc 18-hydroxy,
11-deoxycorticosterone va xtc tdc phan tGng 18-
hydroxyl hoa thanh mot lugng nhd corticosterone.
Enzyme nay khong xuc tic phan tmg chuyén hoa
corticosterone thanh aldosterone.

Ngugc lai, enzyme CYP11B2 tham gia xuc tac
phan ung 18-hydroxyl hoa va phan tng 18-oxidase
cua corticosterone thanh aldosterone. Trong khi
deoxycorticosterone  dugc chuyén hoa thanh
aldosterone, phan tir steroid ¢ cdu tric twong tu con
lai két hop véi enzyme cho ba phan tmg xtc tac ma
khong giai phong cic san phiam ngay lap tirc.
Enzyme CYPI11B2 c¢6 thé chuyén hoa 11-
deoxycortisol thanh 18-oxycortisol. Thong thuong,
phan tmg nay xay ra ¢ cip do dic biét vi enzyme
CYP11B2 khéng biéu hién & ving fasciculata nhung
phan tng nay lai rat quan trong véi bénh nhan mic
bénh cuong aldosterone kim ham glucocorticoid
(glucocorticoid-suppressible hyperaldosteronism).

Nguyén Thi Phuong Mai et al.

Mic du enzyme CYP11B1 va CYP11B2 ¢6 cu
trac khac nhau & 33 amino acid, cic nghién ciru vé
su két hop cua hai enzyme nay trén cac bénh nhan
mic hoi chungcuong aldosterone kim  him
glucocorticoid da dua ra gia thuyét 1a phin con lai
dic biét ciia enzyme CYP11B2 ting xiic tac toi da
cho hoat dong cta 18-hydroxylase va 18-oxidase. Vi
tri d6 ndm trén doan giita ving C-terminal cia
enzyme (Pascoe et al., 1992).

Nhu cac enzyme P450 khac, enzyme CYP11B1 va
CYP11B2 sur dung céac phan tir oxy va cac phan tir nhd
hon (nhu electron) dugc cung cép boi nicotinamide-
adenine dinucleotide phosphate (NADPH) dé xuc tac
cac phan tng hydroxyl hod dac hiéu. Adrenodoxin
reductase chdp nhan cac dién tir tir NADPH va ngay
sau d6, dua ching dén adrenodoxin, va sau d6 chuyén
chiing dén cac P450. Cac protein tam thoi nay rét cin
thiét vi NADPH cung cip dién tir hanh timg cap, trong
Kkhi d6 P450 chi c6 thé sir dung cac dién tir riéng 1¢.

CYP17 CYAPL7 .
17-OH-Pregnenolone — Dehydroepiandrosterone (DHEA)
|38HsD 3[3H5Dl
CYP11AL
CHOLESTEROL —— Pregnenolone ———> 17-OH-Progesterone Androstenedion
laﬁHso {cvP21m2 178HSD),
Progesterone 11-Deoxycortisol (S) Testosterone
lCYPZlAZ lCYPllBl CYP191,
11-Deoxycorticosterone (DOC) Cortisol (F) ESTRADIOL
lCYPllBZ lllBHSD
Corticosterone (B) CORTISOL (E)
|cvpue2
18-OH-Corticosterone (18-OH-B)
lCYPllBZ
ALDOSTERONE (Aldo)
Mineralocorticoids Glucocorticoids Androgens

Hinh 1. Con dwéng tdng hop hormone steroid vé thwong than (Perrin C. White 2014).

Tét ca cac hormone steroid & co thé ngudi déu
dugc tong hop tir cholesterol ma chit trung gian
chung cho tit cd cac hormone steroid la
A’pregenolon. Céc corticoid dwgc tong hop tir
cholesterol qua nhiéu giai doan dudi su xtic tac cia
cic enzyme twong ng. Hormone chuyén hoa mudi
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khoangaldosterone (mineralocorticoid) dwgc tong
hop ¢ vung ciu (zona glomerulata-ZG). Hormone
chuyén hoa dwdng Cortisol (glucocorticoid) téng
hop 6 vung bod (zona fasciculata-ZF). Hormone sinh
duc nam Androgen tong hop & ving ludi (zona
reticularis-ZR).
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CO SO DI TRUYEN BENH THIEU HUT 118-
HYDROXYLASE

O ngudi, enzyme CYP11B1 va CYP11B2 dugc
ma hod boi 2 gen ndm trén nhim sic thé sb 8q24.3
(Mornet et al., 1989). Mdi gen gdbm 9 exon c6 d 16n
khoang 7 kb. Trinh ty cta hai gen nay cé d¢ tuwong
ddng dén 95% & ving ma hoé va 90% & ving intron.
Hai gen nay nim cach nhau 40 kb (Pascoe ef al,
1992; Lifton et al., 1992).

Gen CYPI1BI biéu hién chii yéu & tuyén thuong
than (Mornet ef al.,, 1989). mRNA cua gen CYPIIB2
biéu hién & mirc d6 thap trong RNA thugng than binh
thuong (Mornet et al, 1989; Curnow et al, 1991),
nhung biéu hién manh & cac khdi u cé tich luy
aldosterone (Curnow et al, 1991; Kawainoto et al.,
1990). Sir dung k¥ thuat lai tai chd cho thdy sy biéu
hién cua ban sao mRNA CYPI1B2 it biéu hién & ving
glomerulosa (Pascoe ef al., 1995).

Gen CYPI1IBI va gen CYPIIB2 dugc diéu hoa
tuong mg voi chiic ning trong qua trinh tong hop
cortisol va aldosterone. Gen CYP11BI dugc diéu hoa
chu yéu boi corticotrophin (ACTH), hoat dong thong
qua protein G dac hiéu két hop véi receptor trén bé
mit cua cac té bao cia vo thuong than dé lam tdng
cAMP (cycling adenosine 3’, 5’-monophosphate).
Cycling AMP c6 tac dung uu tién ting sy biéu hién
mRNA gen CYP/IBI hon mRNA cua gen CYPIIB2
(Curnow et al., 1991; Denner et al., 1996). Sy biéu
hién cta gen CYP11B2 chu yéu duoc diéu hoa boi hé
thdng renin-angiotensin va bai mirc d6 potasium véi
ACTH chi ¢6 anh huéng rit nho (Rainey 1999).

BENH THIEU HUT 118-HYDROXYLASE

Cac triéu chiing 1am sang va xét nghiém céan 1am
sang cua bénh thiéu hut 11B-hydroxylase c¢6 cac dic
diém dic trung khac so vdi bénh thiéu hut androgen
va bénh cuong aldosterone kim ham glucocorticoid
(Bang 1). Trong thuc hanh lam sang, cac bac si dua
vao cac dic diém chu yéu sau dé chan doan va xac
dinh bénh thiéu hut 11B-hydroxylase
Pic diém lim sang cia bénh thiéu hut 11p-
hydroxlyase
Hién twgng cao huyét dap

Khoang hai phan ba cac bénh nhan thiéu hut
11p-hydroxylase thé cb dién ning c6 hién twong cao
huyét 4p (Rosler et al., 1992), thuong bit dau triéu
chimg tir nhitng ndm déu doi (Mimouni ez al., 1985).

Mic du cao huyét ap thuong dién bién tir vira phai
dén nang, mat phﬁn ba cac bénh nhan co triéu ching
phi dai tAm that trai c6 kém theo hodc khong kém
theo bénh vong mac, hién tugng tr vong do dot quy
da duogc ghi nhan & mot s6 cac ca bénh. Cac dau hiéu
ctia du thira hormone mudi khoang nhu ha K mau,
yéu co hodc chudt rat, xuat hién & mot sé it bénh
nhan va khong c¢6 hién twong cao huyét ap. Hoat
dong cua reinin huyét thanh thuong bi han ché véi
cic tré 16n hon, din dén hau qua 1a ndng do
aldosterone thip miac du kha niang tong hop
aldosterone thyc t& van binh thudng.

Nam 1985, de Simone va cong sy da bao cao cac
mic d0 kich thich ACTH cua 11-
deoxycorticosterone (DOC) ting 1én ddi v6i bénh
nhan ting huyét 4p so voi nhom ddi ching (de
Simone et al., 1985). Hon nita, sy thay ddi trong cic
marker ctia qua trinh hydroxyl ho4 nhu ting ndng d6
deoxycortisol (Connell ez al., 1996) hodc ting nong
d6 tetrahydrodeoxylcortisol trong nudc tiéu (Barr et
al., 2007; Keavney et al., 2005) ciing dugc tim thay
trén bénh nhén ting huyét ap. Mot sb kiéu hinh trong
qué trinh tong hop aldosterone c6 thé di truyén dwoc
(Ganapathipillai et al, 2005; Imrie et al., 2006) co
lién quan dén cac su thay ddi cua gen CYPIIB2
va/hoidc vi tri gen CYP11B2. Nhiing bang chimg nay
cho thdy muc dich cia sy chuyén hoa 11-
deoxycortisol thanh cortisol s& din dén sy ting sinh
man tinh trong qua trinh diéu khién ACTH dén vo
thuong than. Két hop voi cac yéu t di truyén hoic
mbi trudong, su thay ddi nay co thé dan dén su tong
hop aldosterone theo mot cach khac c6 lién quan dén
angiotensin II, vi vdy s& dan dén ting huyét ap
(Padmanabhan er al., 2012). Tuy nhién, gia thuyét
ndy van cin phai dwoc nghién ctu  thém
(New,Wilson 1999).

Mat muoi

Mic du cao huyét ap 1a ddc diém dic trung cia
thiéu hyt 11B-hydroxylase, mot s6 bénh nhan khi con
nho, con ¢6 cac ddu hiéu thiét hut cac hormone mudi
khoang (mineralocorticoid) nhu ting K', ha Na' va
giam dung luong tuan hoan mau ((Mimouni et al.,
1985; Zachmann et al., 1983). O mét sb tré co thé
dugc didu tri sém bang liéu phap glucocorticoid dé
loai bod sy tich luy du thira deoxycorticosterone &
vung fasciculata. Do vung glomerulosa co chirc nang
chu yéu 1a ting tich luy lugng deoxycorticosterone
trude khi diéu tri, va giam dot ngét lugng
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deoxycorticosterone do sy tang tich luy luong
aldosterone tuong ung (Rainey 1999).
Nam hoa

Bén canh hién tuong cao huyét ap, bénh nhén thiéu
hut 11B-hydroxylase thuong co céac diu hiéu cuong
androgen giong bénh thiéu hut 21-hydroxylase. Céac
tién ghét tich uy cia cortisol & vo thugng than bi
chuyén huéng (qua hoat dong cua 170~
hydroxylase/17,20-lyase) trong con duong tong hop
androgen. Tré gai sinh ra s€ c6 hién tugng nam ho4, bat
thuong bd phan sinh duc bao gdm phi dai 4m vat, biu
ché d6i mét ph?m hodc hoan toan. Céc tré gai 46,XX co
hién tugng phi dai am vt rat kho phan biét voi cac tré
trai 46,XY c6 tinh hoan lac chd (Russell et al., 1994).
Nguoc lai, voi su bat thuong bd phan sinh duc ngoai,
tuyen sinh dyc va cc cau trac sinh duc bén trong (Ong
fallop, tir cung, ¢ tir cung) déu binh thuong, nhitng tré
g4i ndy van c6 kha ning sinh san néu cac bt thuong bo

Nguyén Thi Phuong Mai et al.

phan sinh duc ngoai duoc phiu thuat.

Mot dau higu 1am sang hay gip & ca hai gidi la
su phat trién nhanh cac dong té bao soma khi tré con
nho, cac khép xuong nhanh chéng truéng thanh din
dén hau qua cac diu xuong dong sém va giy thé
trang thap lun khi truong thanh. Thém vao d6, bénh
nhan c6 thé c6 day thi sém, tang nang tuyén thugng
than va c6 mun triing ca. Androgen c6 kha nang anh
huéng t6i truc dudi ddi-tuyén yén-tuyén sinh duyc,
dan dén hién tugng v6 kinh hodc kinh nguyét it ¢ tré
gai va day thi som that hodc, thiéu san sinh tinh & tré
trai (Hochberg ef al., 1985). Tré méc thiéu hut 11pB-
hydroxylase thé khong cb dién (non classic) c6 hién
tugng nam hoa nhe hodc moc 16ng mu sém, khong
¢6 hién tuong cao huyét ap. Thé khong cb dién do
thiéu hut 11p-hydroxylase hiém gap hon thé thiéu
hut 21-hydroxylase (Zachmann et al., 1983).

Bang 1. Cac triéu chirng 1am sang, xét nghiém hoa sinh va dac diém di truyén ctia cac bénh lién quan t&i thiéu hut 11B-

hydroxylase (Perrin C. White 2014)

Cwong aldosterone

Bénh Thiéu hut 11B-hydroxylase  Thiéu hut Aldosterone synthase Kim ham glucocorticoid
Gene CYP11B1 CYP11B2 Trao dbi chéo
CYP11B1/CYP11B2
Ky hiéu P450cc11 P450aldo
Ty lé méc 1:100,000 Hiém gap Hiém gap
Quénthé coty & Do Thai- Ma Réc Do Thai-Iran Anglo-Irish (?)
mac cao
S THAY BbOI HORMONES
Glucocorticoids l
Mineralcorticoids 1 l 1
Renin l 1 l
Androgens 1
1 Chuyén hoa Deoxycorticosterone Corticosterone (CMO 1) 11-oxocortisol

11-deoxycortisol

18-hydroxycorticosterone (CMO II)

CAC DAU HIEU LAM SANG

Phi dai am vat N

Con méat mudi Hiém g&p sau khi dwoc didu  Co
tri 6n dinh

Tang huyét ap Co

Na’ 1 !

K’ l 1

Co

Ghi chu:| Néng dé giam; 1 Néng dé tang; P450: cytochrome P450; CMO: corticosterone methyloxidase

Cac xét nghiém cin lam sang

O bénh thiéu hut 11p-hydroxylase, 11-
deoxycortisol va deoxycorticosterone khong dwoc
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chuyén hoa thanh cortisol va corticosterone twong
ting. Céc hormone glucocorticoid giam dan dén su
phan hdi ngugc téi ving ndo va ving trudc cia
tuyén yén, lam ting tich lujy ACTH, kich thich ving
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fasciculata ctiia vo thugng than san xuét du thira cac
tién chét steroid va 11p-hydroxylase khong tham gia
xuc tac tao hormone steroid. Su thiéu hut 11p-
hydroxylase c6 thé duoc chan doan bing cach dinh
lwong s ting 1én co ban hodc ndng dd6 ACTH-kich
thich ctia deoxycorticosterone hodc 11-deoxycortisol
trong huyét thanh, hodc béi sy ting cia chat bai tiét
cac chét tetrahydrometabolite c6 trong nudc tiéu
trong vong 24 gio. Nhitng nguoi mang gen di hop tir
d6t bién (carrier) gen khong c6 bat thudng nio vé xét
nghiém sinh hod (Pang ef al., 1980). Bénh thiéu hut
11B-hydroxylase 1a bénh di truyén lan trén nhidm sic
thé thuong.

PIEU TRI BENH THIEU HUT
HYDROXYLASE

11p-

Li¢u phap thay thé glucocorticoid

Diéu tri bénh thiéu hut 11p-hydroxylase tuong
tu nhu diéu tri cac thé bénh tang san thuong than
bam sinh (German et al., 2008). Diéu tri tap trung
vao viéc ngin chin ACTH-diéu khién ting san
thugong than va ngan chan sy tich luy vuot muc
hormone mudi khoang va/hodc androgen. Viéc
dung liéu phap thay thé glucocort1c01d cho thay
khong du bao gdm d4u hiéu tang huyét ap kéo dai,
e ché hoat dong renin, mic d¢ DOC hodc 11-
deoxycortisol cao, va c6 hién tugng tiép tuc nam
ho4 & bénh nhan nir. Hydrocortisone duong udng la
lidu phap thay thé glucocorticoid hiéu qua O tré em.
Liéu lugng thong thuong l1a 12- 25mg/m°/ngay chia
2-3 lan. Theo ddi bénh nhan dé danh gia tinh trang
nam hod va tic dung phu cia diéu tri hormone
steroid (cac ddu hiéu cushingoid) ké ca khi lidu
lwong thudc trong pham vi chi dinh. Néu viéc dap
ting v&i hydrocortisone kém, dexamethasone co thé
duge s dung & ngudi 16n. Van dé 16n lién quan
dén st dung dexamethasone 13 thoi gian tac dung
ngin, phai dung nhiéu lan trong ngay (thuong 1a 4-
6 gio/lan). Mot loai thudc glucocorticoid ciing cd
thé dugc st dung 1a prednisolone, loai thudc nay c6
thoi gian tac dung dai hon dexamethasone, nén chi
can dung tir 2 dén 3 lan/ngay. Trong trudng hop
bénh nhan bi sbt hoac dm ma khéng de doa tdi tinh
mang, c6 thé ting lidu glucocorticoid tir 2-3 lan.
Diéu tri bénh nhan véi lidu glucocorticoid liéu cao
dugc sir dung cho qua trinh phiu thuét, trong diéu
tri bénh de doa tinh mang nhu nhiém tring huyét,
va/hodc chan thwong ning (sir dung hydrocortisone
v6i lidu luong 100mg/m”> IV q6h néu cin thiét)
(German et al., 2008).

Piéu tri ha huyét ap

Diéu tri ha huyét 4p thuong xuyén la rit can
thiét. Thudc loi tiéu han ché thai K' nhu
spironolactone hodc amiloride, két hop hodc khong
két hop voi thudc chin kénh Ca™ nhu nifedipine
thuong xuyén dugc st dung (Mantero et al., 1995).

Diéu tri truéc sinh

Diéu tri truge sinh 1a mot lya chon cho céc thai
nhi ¢6 nguy co mic bénh thiéu hut 11B- hydroxylase
thé cb dién. Diéu tri trude sinh dugc tién hanh khi bd
me c6 kiéu gen di hop tir dot bién gen CYPIIBI.
Liéu phap diu tri truéc sinh vAn con dang duoc
tranh ludn do nhitng anh hudng chua dugc chung
minh c6 thé xay ra cho thai nhi. Dexamethasone c6
thé dugc sir dung cho cic san phu trong sudt qua
trinh mang thai véi lidu lugng 20 mcg/kg chia lam
nhiéu 1dn trong ngay. Diéu tri trude sinh phai dugc
tién hanh ngay khi san phu biét minh mang thai,
thuong bat dau khoang tuan thai tir 4-5. Xét nghiém
chan doan trudc sinh cho thai nhi thuong 1iy miu
bénh pham 1 gai rau (chorionic villus sampling-
CVS) hodc dich bi (Amniocentesis). Néu thai nhi 1a
XY hodc XX khong c6 dot bién gen thi s& dimg diéu
tri trude sinh. Khi diéu trj trude sinh bit ddu, san phu
va thai nhi s& dugc theo ddi chit ché. Pidu tri trudc
sinh lam giam nguy co nam hoa ¢ tré gai. Tuy nhién,
mdt s6 nghién ciru cho thdy viéc diéu tri trude sinh
¢6 thé gay tac dung phu nhu phat trién tinh trang
cushing & san phu (New et al, 2012; Cerame ef al.,
1999; Rosler et al., 1979).

Ngay nay, mot vai cac nghién ctru thir nghiém
liéu phap gen (Q. Zhang et al., 2016; Gobbi et al.,
2016; Martiny,Miteva 2013) diéu tri bénh TSTTBS
do thiéu hut 21-hydroxylase trén mo hinh dong vat
dang duoc tién hanh nhu nghién ctu chuyén gen
thiéu hut 21-hydroxylase vao chudt va chuyén gen
CYP21A42 vao vector adenovirus hodc truc tiép vao
tuyén thuong than trén cic mo hinh dong vat khéc,
nhung chua tién hanh thir nghiém trén nguoi.

TINH HINH NGHIEN CUU BENH THIEU HUT
11p-HYDROXYLASE

Trén thé gidi, nhitng nghién ctru dau tién vé
bénh tang san thugng than bam sinh duoc nha giai
phau hoc nguoi Italy Luigi Crecchio (Delle Piane et
al., 2015) dua ra vao cudi thé ki XIX khi 6ng phat
hién ra nhimng biéu hién nam hoa & nhitng bénh nhan
nir ma ong tién hanh phau thuat. Nhitng bénh nhén
d6 khong co dudng cong & nit gidi, co rau, co bip
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phat trién, am vat bi bién dbi tuy nhién ho vin c6 4m
dao, tir cung, 6ng din trimg va buong tring binh
thuong. Vao gilta thé ki XX, nhiéu nghién ciru vé
hormone tuyén thuong than trong co thé ngudi da
duoc tién hanh va thuat ngit “ting san thuong than
bam sinh - TSTTBS” (Congenital ~ Adrenal
Hyperplasia - CAH) da ra doi aé giam di sy mo hd
vé bénh nay va nhan manh nhitng bién ddi sinh 1y do
bénh gay ra.

Nam 1956, Eberlein va Bongiovanni da miéu ta
hién tugng TSTTBS c6 kém theo triéu ching cao
huyét 4p (Giannini,Mohn 2015). Glenthoj va cong sy
(Glenthoj et al., 1979) da chan doan 3 bénh nhéan
TSTTBS do thiéu hyt 11B-hydroxylase ma trude do,
3 bénh nhan nay da duoc chén doan TSTTBS do
thiéu hut 21-hydroxylase. Nam 1982, Rosler va cong
su(Rosler et al., 1982) d3 bao cdo 26 bénh nhan
TSTTBS do thiéu hut 11B-hydroxylase & 18 gia dinh
Do Thai tir Morocco, Tunis, Thé Nhi Ky va Iran.
Trong d6 c6 7 gia dinh két hon can huyét. Cac bénh
nhén cé triéu chirng cao huyét ap nidng va hoat do
plasma renin thip. Cac bénh nhan nit ¢6 triéu chimg
lam sang da dang, tir am vat phi dai dén thé nam hoa
ning. 10/14 bénh nhén nit dwoc nudi dudng gidng
nhu cac tré trai va viéc chén doan mudn ¢ giai doan
day thi. Cac mirc 9 du thira hormone mubi khoang
va muc d6 nam hod khong c6 su lién quan téi nhau.
Tridu ching cao huyét ap din dén tinh trang tir vong
do bénh tim mach chi xuét hién & cdc bénh nhan nam
hoé thé trung binh, thé gia ludng tinh hoan toan thi
d6i khi lai c6 huyét ap binh thuong. Sau bénh nhan
¢6 ha K" mau. Nam 1985, Helmberg va cong su
(Helmberg et al., 1992) dd mo ta 15 tré gai va 9 tré
trai c¢6 thiéu hut 11p-hydroxylase. Cac bénh nhén
nay déu 1a ngudi Do Thai di cu tir Morocco va Iran.
Chiéu cao cudi cing cia cic bénh nhan da bi anh
hudng nghiém trong. Tré trai c6 hién tuwong day thi
som sau 1 thang va c¢6 biéu hién vii to luc 4 thang.
Tét ca cac bénh nhan déu dugc nudi dudng nhu cac
bé trai, mic du ¢6 2 bénh nhan c¢6 két qua nhiém séc
thé 46,XX. Piéu tri bang Hydrocortisone acetate troi
hon acetate cortisone hodc prednisone trong viéc
thiic ddy tang truong. Nam 1992, Rosler va cong su
(Rosler et al., 1992) mé ta dic diém cua 38 bénh
nhan thiéu hyt 11p-hydroxylase tir 25 gia dinh trong
vong 39 nam. 19 gia dinh dén tir Morocco, va 2 gia
dinh khac ¢6 bd hodc me dén tir Morocco. Ciing ndm
1992, Helmberg (Helmberg et al., 1992) da bao cao
1 ca bénh 1a tré trai 8 tudi ngudi Thd Nhi Ky, b me
két hon can huyét. Bénh nhéan dugc chin doan miéc
bénh TSTTBS do thiéu hut 11p-hydroxylase. Bénh
nhan c6 ting huyét ap, gia ddy thi sém, chiéu cao va
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can nang hon 97SD, nam hoa hoan toan (Prader type
IV, 16 dai thdp, phi dai am vat). Bén anh chi cua
bénh nhan da tir vong ngay sau dé. Nam 1995, Al-
Jurayyan (al-Jurayyan 1995) bao cao 78 tré A Rép
mdc TSTTBS trong vong 10 nam. Trong so do, ¢6 20
(25.6%) bénh nhan tir 11 gia dinh c6 tién sir méic
TSTTBS do thiéu hut 11B-hydroxylase. Hién tugng
gia day thi ¢ tré nam va cac mtrc d§ nam hoa ¢ tré gai
dd dan dén 7 bénh nhén bi chin doan nhdm vé gidi
tinh (58.3%). 3 tré so sinh ¢ thé méat mudi trude khi
dugc diéu tri. Nam 2000, Clark dd mé ta 2 bénh nhan
méc TSTTBS do thiéu hut 11p-hydroxylase thé khong
c6 dién (Clark 2000) véi ty 1€ nam hod bao thai va cao
huyét ap thap hon so véi thé c¢b dién. Bénh nhan dau
tién 1a tré trai 6 tudi c6 triéu chung gia day thi sém.
Bénh nhan ¢6 chiéu cao trung binh so véi tudi va co
huyét ap binh thudng & can trén gidi han so voi tudi.
Bénh nhén thi 2 1a tré gai 1 thang tudi véi triéu chimg
am vat phi dai nhung khong c6 biu ché do6i. Bénh
nhan c¢6 huyét 4p binh thuong so véi tubi. Nong do
11-deoxycortisol co ting.

Ngay nay, nho ap dung cac phuong phéap sinh
hoc phan t, cac nha khoa hoc da phat hién hon 100
d6t bién co y nghia trén gen CYPI1BI (Hinh 2). Dot
bién dau tién dugc nghién ctru & cic bénh nhan
nguoi Do thai Ma-rdc. Dot bién diém nay xay ra tai
vi tri amino acid 448, Arg dugc thay thé bang His (P.
C. White et al,, 1991). Nam 1996 Geley va cong
su(Geley et al., 1996) cling dd phat hién dugc dot
bién tai vi tri 448 thudc nhém dan toc khac nhung
Agr dugc thay thé bang Cys. Cac dot bién xay ra trén
bénh nhan suy giam 11B-hydroxylase thuong & dang
thay thé amino acid (missense mutation). Cac dot
bién nay din dén sy thay d6i vé chiic ning cia
enzyme. Sy anh huong cia cac dot bién nay duoc
kiém tra & t& bao dong vat cho thay c6 1am giam hoat
tinh ctia enzyme. Curnow va cong su (Curnow et al.,
1993) da phat hién duogc cac dot bién T318M,
R374Q, R384Q va V441G trén exon 5, 6, 7 va 8, cac
dot bién nay da lam thay ddi hoat tinh ctia enzyme
CYP11BI1.

Sau d6, cac dot bién V129M, A331V, E371G va
R448C ciling da dugc phat hién bdi nhom nghién ciru
cua Geley(Geley et al., 1996), cac dot bién nay lam
mat hoan toan hoat tinh cia 11p-hydroxylase. Cac
dot bién P42S, N133H va T319M ciing lam suy gidam
mdt phan hoat tinh 11p-hydroxylase (Joehrer ef al.,
1997). Krone va cong su (Krone et al., 2006; Krone
et al., 2009; Krone et al., 2007; Krone et al., 2005)
da phat hién dugc cac dot bién m&i W116C, L299P,
DeltaF438, P94L. Dot bién A368D lam giam 1,17%
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hoat tinh cta 11-deoxycortisol (Krone et al., 2006),
d6t bién R43Q 1am hoat tinh 11-hydroxylase giam tir
30-50% (Barr et al., 2006), dot bién L22P giam 1,6%
hoat tinh enzyme... Ngoai ra, khi két hop phén tich
chuc ning enzyme bang tao dot bién diém truc t1ep
va cau trac khong gian s& cho ching ta c6 hiéu biét
sau vé mbi quan hé giira cdu trac va chirc ndng cua
enzyme (Bang 2). Cic dot bién xuit hién trén toan
bd 9 exon nhung thudng gép trén exon 6 va exon 8
(Chabraoui et al., 2010; Kharrat et al., 2010; Parajes
et al, 2010; Ye et al., 2010; Wu et al.,, 2011; Ben
Charfeddine et al., 2012; Carvajal et al, 2012;
Melcescu et al., 2012; Nguyen et al., 2012; Xu et al.,
2012; Abbaszadegan et al., 2013; Alvarez-Madrazo
et al., 2013; Menabo et al., 2013; M. Zhang et al.,
2013; Kamrath et al., 2014; Kaynar et al, 2014;
Matsubara et al., 2014; Polat et al., 2014; Alqahtani
et al., 2015; Menabo et al., 2015; Mooij et al., 2015;
Nguyen ef al., 2015). Diéu nay chi ra cic amino acid
quan trong cling nhu cac vung amino acid ma hoa
quan trong cta enzyme. Ngoai dang dot bién thay
thé amino acid cling c6 cac dot bién khac duoc phat
hién nhu d6t bién khong mang nghia va dot bién
chuyén khung doc amino acid, cac dot bién nay ciing
lam mét hodc giam hoat tinh enzyme (Cerame ef al.,
1999; Curnow et al., 1993; Chabraoui et al., 2010;
Parajes et al., 2010; Wu et al., 2011; Carvajal et al.,
2012; Xu et al.,, 2012; Abbaszadegan et al, 2013;

Alvarez-Madrazo et al., 2013; Menabo et al., 2013;
M. Zhang et al, 2013; Matsubara et al, 2014;
Chabre et al., 2000; Chabre et al., 2000). Vi du nhu
dot bién W247X da duoc phat hién ¢ nhiing tré so
sinh c6 ngudn gbc tir Ao, dot bién nay anh huong
dén hoat tinh 11B-hydroxylase (Geley et al., 1996).

Tai Viét Nam d3 c6 mot s6 nghién ctru phat hién
dot bién trén gen CYPIIBI va phan tich sy anh
huéng cla cac dot bién méi. Nguyén Huy Hoang va
cac dong tac gia (Nguyen ef al., 2012) phat hién dot
bién méi trén bénh nhan 46,XY miéc bénh thiéu hut
11p-hydroxylase. Bénh nhan c6 dot bién dong hop tir
Y395X trén gen CYP11BI di truyén tir bd va me. Lé
Béc Viét (Lé Bic Viét 2012) md ta mot bénh nhan
méc bénh thiéu hut 11B-hydroxylase. Bénh nhéan c6
dot bién di hop tir kép R43Q va A386V. Dot bién
A386V la dot bién lam thay dbi acid amin Alanine
thanh Valine. Dot bién nay xay ra tai vi tri amino
acid thir 386 va khong nam trén viing quan trong nao
ctia trinh ty amino acid. Ca hai amino acid nay déu la
amino acid trung tinh, khong 1am thay d6i lién két
hydro trong phan tir protein. Vi thé, tac gia du doan
rang, dot bién nay khong lam anh huong dén hoat
tinh protein. Nhitng nghién ctru sau d6 ciia nhom tac
gia vé su biéu hién cua dot bién cho thdy, dot bién
nay hoan toan khong lam anh huéng dén hoat tinh
11B-hydroxylase.

S150L
R143wW
K174X
R141X
N133H
T196A
A165D
P159L
L158P
c.372delG P139L
Ma2Xx P135S
V129M N133H
H125R
L83S
MS88I A2
Pa2S W116(
R4A3Q m:ibb
Q19X

W260X
c.652_653insT
59D
WwW247X
Q265X
K254del

p.L464dup
R454(
R332Q Ga46Vv
R374Q L466ins3nt
E371G R448C
g310k A368D R448H
L200p @356X V441G
T318R ‘338X F438De
T318Mm A331V G411D
L200p '319M RA27H
G267D 1328M Y423X
G267R | S18R L461P
T328Mm '318P R453Q
1318 O314R G444D
G314r R366C T401A
Az0ev R341S

g.2791G>A

IVS5+2T>G
IVS5+1G>A

F321V

N394ins3nt

R453Q
C494F

IVS7+4A>G

Hinh 2. So db c4u tric clia gen CYP11B1 va céc vi tri dot bién da dwoc phat hién & nguwdi bénh.
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Bang 2. Mt s6 dot bién trén gen CYP11B1 dan dén sy anh hwdng hoat tinh 11B-hydroxylase trong té bao dong vat.

Anh hwéng in vitro

Dot bién 3D | Hoat tinh 11B-hydroxylase ~ Chuing téc Trich dan
(%)
D63H 1 A-Helix 2% Trung Quéc (Long et al., 2016)
L380V... R420X 7 C-Terminal 0.2% Trung Quéc (Long et al., 2016)
A199P 4 D6t bién chua chirng minh Thd Nhi Ky (Yurekli et al., 2016)
V484D 9 Beta strand Dot bién chwa chirng minh Hy Lap (Shammas et al., 2016)
GIn189Hisfs*70 3 G helix Dot bién chwa chirng minh Thé Nhi Ky (Kandemir et al., 2016)
R332G 6 11+3.1% Germany (Nguyen et al., 2015)
R454C 8 A-helix 95,5% Trung Quéc (M. Zhang et al., 2013)
W116C 2 B-C loop 2,9% Thd Nhi Ky (Krone et al., 2009)
A368D 6 K-helix 1,17% North German  (Krone et al., 2006)
L299P 5 I-helix 1,2% Iraq (Krone et al., 2005)
A331V 6 I-helix 0% Caucasian (Geley et al., 1996)
E371G 6 K-helix 0% Caucasian (Geley et al., 1996)
R384G 7 Heme 0% Nhat ban (Yang et al., 1995)
propionate
neutralisation
T318M 5 I-helix 0% Yemenite (Curnow et al., 1993)
R374Q K-helix 0% Lebanese Arab  (Curnow et al., 1993)
V441G Meander 0% White (Curnow et al., 1993)
Ngay nay, v6i cac tién bd ciia sinh hoc phan tu, TAI LIEU THAM KHAO

cac nha khoa hoc da ung dung cac k¥ thuat tién tién
nhu gidi trinh tu gen, MLPA...(Menabo ef al., 2015,
Nguyen et al., 2015) dé phat hién cac dot bién trén
gen CYPI1IBI. Céac 4ot bién trén gen CYPI11BI dugc
tim thdy rat da dang va rai rac trén toan bo gen (Hinh
2). Cac dot bién nay dugc phat hién da dang trén cac
bénh nhén 4n tinh hoan hai bén (Nour,Pacaud 2015);
bénh nhan u nang than va Ca"™ ho4 than (Aswani et
al., 2015); viém co tim (Alqahtani ez al., 2015); u
tuyen thugng than (Kaynar ez al., 2014)...Tuy nhién
mdi lién hé giira kiéu gen va kiéu hinh cung chua
duoc sang to. Mat khac, ty 1¢ cac loai dot bién & cac
chung tdc la khac nhau. Vi vy, can c6 nhidu nghién
clru sau rong hon vé cac mbi lién quan gitra kiéu gen
va k1eu hinh. Véi cac gia dinh c6 tién sir sinh con
dau rnac hoi chimng thiéu hut 11B-hydroxylase, gia
dinh can dugc tu van di truyén, sang loc kiéu gen va
chan doan va diéu trj trude sinh cho nhiing 1an sinh
con tiép theo.

Loi cAm on: Nghién ciru nay dwoc tai tro boi Quy
Phat trién khoa hoc va Céng nghé Quic Gia
(NAFOSTED) trong dé tii mda sé 106-YS.02-
2013.20.
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118-HYDROXYLASE DEFICIENCY DISORDERS

Nguyen Thi Phuong Mai"?, Nong Van Hai', Nguyen Huy Hoang'

!Institute of Genome Research, Vietham Academy of Science and Technology

’National Children’s Hospital

SUMMARY

Congenital adrenal hyperplasia (CAH) is a family of autosomal recessive disorders which is characterized
by a deficiency of one of the enzymes involved in the synthesis of cortisol from cholesterol by the adrenal
cortex. 90% CAH patients respond to 21-hydroxylase deficiency. Less causes include deficiencies of 11-
hydroxylase (11-OH), 17- hydroxylase (17-OH), 3B- hydroxysteroid dehydrogenase (3f- HSD), 20/22
Desmolase etc.. Because of the blocked enzymatic steps, cortisol precursors usually presents with signs of
androgen excess which are secreted and cause in masculinization of female external genital, hyponatremia,
hyperkalemia and hypovolemia in the classic form due to 21-hydroxylase deficiency. By the early 1950s, it
was recognized that in some CAH patients with hypertension develops. This symptom responds to glucorticoid
replacement. Most of these patients have an 11p-hydroxylase deficiency. CAH cases arise from 11B3-
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hydroxylase impaired is the second most common form. Mutations in the CYP11B1 gene are the cause of 11f-
hydroxylase deficiency. The incident of 11B-hydroxylase deficiency is about 5% to 8% of cases with CAH, in
approximately 1/100,000 live birth. Mutations have been detected from different ethnic backgrounds with the
highest incidence in group of Morrocan Jews. This article reviews function of enzyme 11B-hydroxylase in
cortisol synthesis of andrenal cortex, structure of CYPI1BI gene, diagnosis and treatment of 11B3-hydroxylase
deficiency and summarised of researching in Wordwild and in Vietnam. Genetic characterization of CYPI1BI
genotype has improved our understanding of the phenotype differences in patients. This could be serve as a the
basis for genetic counseling and prenatal diagnosis in the future.

Keywords: 11-hydroxylase, adrenal cortex, congenital adrenal hyperplasia - CAH, cortisol, hormone steroid
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