TAP CHI NGHIEN ClPU Y HOC

DOT BIEN DI HOP TU TROI C.991T>C CUA GEN KCNJ11
GAY CAC KIEU HINH KHAC NHAU CUA PAl THAO bUONG

Can Thi Bich Ngoc va Vii Chi Diing™
Bénh vién Nhi Trung Uong

Dét bién kich hoat gen KCNJ11 méa héa cho tiéu don vi Kir6.2 da duoc biét gy bénh dai thao dudng so sinh.
Diéu tri bdng thubc uéng sulfonylurea thay thé cho tiém insulin ngoai sinh gitip cai thién glucose méau & hau hét
nhitng bénh nhan mang dét bién cta gen nay. Viéc xéc dinh dét bién gen & nhiing bénh nhén déi thao duong
Xuét hién truéc 6 thang tuéi khéng chi ¢6 vai tro quan trong trong viéc lwa chon phuwong phép diéu tri phu hop
cho bénh nhan ma con gitp xéc dinh bénh dai thdo duong di truyén don gen. Trong nghién ctru nay, 3 thanh
vién trong 1 gia dinh: bénh nhén (ca chi diém - proband) (I1.2) duoc chdn doan déi thdo dudng lic 62 ngay tudi,
em gai bénh nhan (11.3) duoc chén doan déi thédo duong luc 13 théang tudi va bé bénh nhan (1.2) dwoc chan doén
dai thao dudng luc 20 tudi. Ba bénh nhan duoc xac dinh dot bién gen bang phuong phép gii trinh tw Sanger
cho céc gen KCNJ11, INS va ABCC8. Ba bénh nhan cé dét bién dj hop tir tréi c.991T>C (p.Ser331Pro) ctia gen
KCNJ11. Bénh nhén I1.2 va I1.3 duoc diéu tri bdng sulfonylurea thay thé cho insulin tiém. Bénh nhén 1.2 diéu tri

béng insulin do tir chéi chuyén déi sang sulfonylurea. Nhw vay véi cuing mét kiéu gen, da gay nén nhiing kiéu

hinh khac nhau cta bénh dai thao duong.

T khéa: Dai thao dwong, dai thao dwong so sinh, KCNJ11, Kir6.2

I. DAT VAN BE

Kénh K, trén té bao B cla tuy la mot
phtrc hop 96m 4 tiéu don vi nhay cam v&i kali
(Kir6.2) tao thanh cAu trac 16 & trong, va dwoc
bao quanh bdi 4 tiéu don vi nhay cdm véi SU
(SURT) & phia ngoai. Kénh K dong vai tro
then chét trong qua trinh kich thich bai tiét
insulin b&i glucose tr t& bao B cla tuy." Kir6.2
va SUR1 can thiét cho viéc didu chinh chuyén
hoa cia kénh K. SUR1 cé méat & té bao B dao
tuy va hé than kinh. SUR2A c6 mat & té bao tim
va SUR2B c6 mat & co tron, Kir6.2 cé méat cha
yéu & cac md nhu té bao B cla tuy, ndo, tim va
co xwong, trong khi Kir6.1 chi thdy & co tron
thanh mach va té bao hinh sao.
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Gen KCNJ11 ¢6 kich thuéc xap xi 3,4
kb trén phan t&¢ DNA va cé 1 exon ma hoa
cho protein gdbm 390 acid amin.2 (GenBank
NM_000525.2). KCNJ11 ma hoa cho tiéu don
vi Kir6.2 cia kénh K. Kir6.2 gdm hai vung
xuy&n mang va tao nén céu trac dang éng
cla kénh K, > DOt bién kich hoat KCNJ11
gay BTD so sinh. Cho dén nay c6 khoang 56
dot bién khac nhau ctia gen KCNJ11 gay BTD
so sinh va cac dot bién nay déu tuan theo
quy luat di truyén troi nhiém séc thé thwong
(OMIM 600937). Khodng 90% céac dét bién
nay 1a méi xuét hién & ca thé (de novo) va
vi vay thuong khéng cé tién s gia dinh.
Nguy co xuét hién bénh & thé hé tiép theo la
50%.* Biéu hién lam sang ctia bénh nhan cé
dot bién kich hoat gen ma hoéa cho céc tiéu
don vi clla kénh Ky 901 Y phu thude insulin
véi mirc C-peptide thp hoac khéng do dwoc

TCNCYH 138 (2) - 2021

49



TAP CHIi NGHIEN CPU Y HOC

va thwong bidu hién toan xé ton.> Ngoai
DTD, khoang 20% bénh nhan mang dét bién
KCNJ11 c6 biéu hién triéu chirng than kinh do
kénh K, khéng chi cé6 mat & mang té bao B
cla tuy ma con c6 mat & noron than kinh va
té bao co.®

Trong nghién ctru nay, chang t6i moé tad mét
dot bién gen KCNJ11 gay nén 3 kiéu hinh 1am
sang khac nhau cla bénh BTD trong cung
mot gia dinh.

Il. DOl TVONG VA PHPONG PHAP

1. P6i twong

1 bénh nhan (ca chi diém) dwoc chan doan
DTD so sinh, em gai bénh nhan dwoc chan
doan BTD luc 13 thang tudi tai Khoa Noi tiét
- Chuyén hoa - Di truyén, Bénh vién Nhi Trung
wong. Bé clia bénh nhan dwoc chan doan BTD
va diéu tri ngoai tra tai bénh vién tinh.
2. Phwong phap

Thiét ké nghién ctru: nghién cliu moét loat
ca bénh.

Dia diém nghién ctru: Khoa Noi tiét — Chuyén
héa — Di truyén, Bénh vién Nhi Trung wong.

ll. KET QUA

Céc bién sb nghién ctu:

Cac théng tin lam sang dwoc thu thap:
tién st san khoa, can nang luc sinh, cac triéu
chirng 1&m sang, cac xét nghiém: glucose
mau, khi mau, HbA1C, insulin, C-peptide,
tbng phan tich nuwéc tiéu, glucose mau tinh
mach va mao mach.

Tién st gia dinh, tién s& bénh cta bé bénh
nhan dwoc khai thac va thu thap thdng qua héi
bénh va s kham bénh.

DNA cla bénh nhan, bé bénh nhan va em
gai dwoc chiét tach theo quy trinh chudn tw
bach cau méau ngoai vi, dwoc phan tich gen
tai Phong xét nghiém di truyén phan t&, Dai
hoc Y, Dai hoc Exeter theo phwong phap giai
trinh ty Sanger cho cac gen KCNJ11, INS va
ABCCS8.

Bénh nhan va em gai bénh nhan dwoc diéu
tri SU thay thé cho insulin tiém.

3. Pao dirc nghién ctru

Nghién ciru dwoc sy ddng y clia gia dinh bénh
nhan, Khoa Noi tiét — Chuyén héa — Di truyén,
Bénh vién Nhi Trung wong, céc thdng tin v& bénh
nhan va gia dinh dwg'c ddm bdo gilr bi mat.

Cac dac diém vé tudi chan doan, tién st luc sinh (tudi thai, can nang luc sinh), gidi, tudi hién tai
va phwong phap diéu tri dwoc trinh bay tai bang 1.

Bang 1. Pic diém lam sang cua cac bénh nhan

Bénh ... Tudithai _ . Plac sinh  Tudichan __, . Tudi
. Gigi s P luc sinh (kg) ; L. i Dieu tri . .
nhan (tuan) (Bach phéan vi) doan hién tai
1.2 Nam 40 3,5 > 50 62 ngay su 40 thang
1.2 Nam Khéng nhé Khoéng nhé 20 tudi Insulin 33 tubi
1.3 Nr 40 2,8 <10 13 thang su 15 thang
50 TCNCYH 138 (2) - 2021



TAP CHi NGHIEN CU’U Y HOC

[ |
1.1 1.2 1.3

Hinh 1. Pha hé cua gia dinh bénh nhan

Bénh nhan 11.2: Tré Ia con th 2 d& md, can
nang 3,5kg, sau dé binh thwong. Tré an bu
binh thuwéng, tang 2,6 kg/2 thang, da biét hong
chuyén. Khi 62 ngay tudi tré xuat hién ho, sbt
38-38,5°C, chay miii, dwoc chan doan viém tai
gitra, diéu tri ngoai tru tai nha. Sau 1 ngay tré
quay khdc nhiéu, nén 5-6 1an/ngay, kém theo
dai nhiéu va dwoc nhap bénh vién tinh ngay
ther 3 clha bénh. Tai bénh vién tinh tré |i bi,
tim tai, dwoc dat noi khi quan thd may, diéu
tri khang sinh, truyén dich, dwgc chan doan
s6¢ nhiém khuan/viém co tim va chuyén Bénh
vién Nhi Trung wong sau 1 ngay diéu tri. Tai
Bénh vién Nhi Trung wong: tré dwgc bop béng
qua ndi khi quan, SpO, 100%, mach 180l/p,
refill 3s, than nhiét 38,9°C, can nang 6kg, dau

O = NDNWPHOILONO®®OO

Thang
11/2017

Thang
1/2018

Thang
5/2018

Thang
10/2018 2/2019

hiéu mat nwéc ré, thop triing, mét triing, da
kho, th& nhanh. Cac xét nghiém mau: glucose
55,1 mmol/l; HbA1C 4,515%; Insulin 7,63
mU/L; C-peptide 1,61 ng/mL; ure 19,8 mmol/l;
Creatinine 95 umol/l; AST 69,6 Ul/L; ALT 64,1
Ul/L; Na*170,2 mmol/L; K* 3,6 mmol/l; CI
139,8 mmol/L; pH 7,36; pCO, 19 mmHg; HCO
, 10 mmol/L; BE -15 mmol/l; xé ton niéu (+).

Trong qua trinh diéu tri cé co giat toan
than. Sau 2 ngay diéu tri th& may, insulin
truyén tinh mach lién tuc, truyén dich, thang
bang dién giai va toan kiém, chéng co giat,
tré dwoc chuyén tiém insulin dwéi da va dwoc
xuat vién sau 14 ngay, diéu trj tai nha bang
insulin lantus 0,67 Ul/kg/ngay.

Két qua phan tich gen co dot bién sai nghia
di hop t troi ¢.991T>C (p.Ser331Pro) clia gen
KCNJ11.

Sau khi cé két qua phan tich gen, tré dwoc
diéu tri chuyén déi tir insulin sang uéng SU.
Tré dwng dwoc insulin sau 3 ngay diéu tri
chuyén dbi, va chi phai diéu tri bang thudc
udng SU. Trong qua trinh diéu tri bdng SU,
két qua kiém soat glucose mau tbt, khéng coé
con ha glucose mau, glucose mau dao dong
tlr 4-10 mmol/l. Hién tai tré phat trién tam than,
van déng binh thwong.

Thang Thang

5/2019

Thang
8/2019

Thang
12/2019

Biéu do6 1. Két qua HbA1C cua bénh nhan I1.2 khi diéu tri bing SU
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Bénh nhan I.2: bénh nhan dwoc chan doan
DTD tir khi 20 tudi, hién tai 33 tudi, dang diéu
tri Scilin M 30: sang 12 don vi, chiéu 13 don vi,
glucose mau dao déng 8-13 mmol/l. Két qua
phan tich gen cé dot bién sai nghia di hop tr
troi cia gen KCNJ11¢.991T>C (p.Ser331Pro),
bénh nhan dwoc tw van dé diéu tri chuyén déi
tw insulin sang uéng SU, nhung bénh nhan
tr chéi.

Bénh nhan 11.3: Tré con lan 3, d& md, du
thang, can nang luc sinh 2,8kg, sau dé binh
thwong, phat trién tdm than van dong binh
thwdng. 13 thang can nang 9kg (50™), cao 73cm
(25M). Mot thang truwdc khi nhap vién, tré bu
nhiéu, (nhin thay nwéc hao hire doi ubng), tiéu
nhiéu, khéng ré sut can, dwoc chan doan dai
thao duwdng. Xét nghiém mau: glucose 29,02
mmol/l; HbA1c 10,47%; pH 7,366; pCO, 40,6
mmHg; HCO, 22,4 mmol/l; BE -2,4 mmol/l;
Insulin 8,32 mU/L; C-peptide 1,67 ng/mL; ure
3,4 mmol/L; creatinine 49,2 pymol/L; ALT 18,2
UI/L; ALT 17,2 UI/L; khang thé anti-GAD: dwong
tinh, anti-lIA2 am tinh, anti-ZnT8 am tinh, ICA
am tinh; xé tén niéu (-)

Vi tién str c6 anh trai b DTD so sinh do dot
bién gen KCNJ11 dang diéu tri badng SU nén
tré dwoc diéu tri chuyén dbi tir insulin sang
SU. Sau 6 ngay diéu tri tré dirng dwoc insulin
tiém, chi phai udng SU, glucose mau n dinh.
Két qua phan tich gen, tré ciing c6 cung kiéu
gen cla bd va anh trai 1a dét bién sai nghia
di hop tl trdi cia gen KCNJ11 ¢.991T>C
(p-Ser331Pro).

IV. BAN LUAN

Két qua phan tich gen trong nghién ctru
cla chung t6i cho thdy sw hién dién cla mot
dot bién sai nghta di hop t& p.(Ser331Pro) clia
gen KCNJ11 da dwgc bao cao trong nghién
clru trvdc day gay BPTD so sinh vinh vién.'
Tuy nhién trong nghién clru cla chung toi,

dot bién nay khong chi la nguyén nhan gay
DTD so sinh vinh vién ma con gay BTD xuét
hién & tré nhd (bénh nhan 11.3) va nguwoi lon
tré tudi (bénh nhan 1.2). Day la bao céo dau
tién & Viét Nam da chi ra dot bién sai nghia
p.(Ser331Pro) clia gen KCNJ11 vira gay BDTD
so sinh, DTD & tré em va ngudi tredng thanh
tré tudi.” Diéu dang lwu y & day |a hai bénh
nhan 1.2 va 11.3 d&u dwoc diéu trj chuyén dbi
thanh coéng t insulin sang ubng SU. Tw viéc
bénh nhan dang phai tiém insulin ttr 2 - 4 mdi/
ngay (truwéc khi co két qua phan tich gen), nay
bé&nh nhan chi phai uéng thudc SU 2 Ian/ngay.
Viéc cham séc hai bénh nhan nhd méc bénh
DTD tr& nén don gian hon rat nhidu, chat
lwgng séng cla ca gia dinh dwoc cai thién.
Hon niva, ca hai bénh nhan déu duoc kiém
soat glucose mau rat tét khi diéu tri bang udng
SU: khoang glucose mau dao dong it, khong
c6 con ha glucose mau. Va viéc st dung SU
s&m c6 vai tro quan trong tong viéc ngan ngtra
bénh véng mac tang sinh. Nguoi bd cda hai
bénh nhan nay da duwoc diéu tri insulin trong
13 nam, hién chwa dwoc phat hién bién chirng
gi. Tuy nhién bénh nhan nay tlr chéi chuyén
sang diéu tri bang thudc ubng SU.

Trong nghién ctu nay chang t6i nhan manh
tam quan trong cla xét nghiém di truyén trong
lwa chon phwong phap diéu tri cho bénh nhan
DTD c6 tién st gia dinh c6 nguwdi mac BTD so
sinh, dé cai thién viéc kiém soat dworng huyét
va chét lwong cudc sbéng cla ho.

Nhiéu dot bién trong KCNJ11 gay ra bénh
DTD & tré so sinh.® T4t cd nhitng nghién
cru cho dén nay déu cho rang co ché gay
bénh la do gidm sy ¢ ché kénh kali bdi
ATP, mac du co ché hoat déng cla phan t&
c6 thé khac nhau. M&rc d0 ma khdi ATP bj
tbn thwong sé& quyét dinh m&c dd6 nghiém
trong cuta kiéu hinh lam sang.®® Mot s6 dot
bién (vi du R201H) chi gay ra bénh BPTD &
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tré so sinh,'®" trong khi nhirng dot bién khac
(V59G, C166F) c6 lien quan dén mét kiéu
hinh nghiém trong hon, trong dé bénh BTD
di kém v&i cham phat trién, yéu co va dong
kinh.® Nhirng phat hién nay cho thay rang sw
gia tang dong dién K, , lam tang phan cuwc
mang té bao beta cta tuyén tuy va lam giam
bai tiét insulin, va sy gia tdng dong dién K
Ién hon cling anh hwédng dén chirc nang cla
cac mod ngoai tuy.*5 Sy da hinh phd bién &
Kir6.2 p.(Ser331Pro) cé lién quan dén viéc
tdng nguy co phat trién bénh BDTD typ 2 gidng
nhw trwedng hop bénh nhan 1.2 nhw trong
nghién ciru cta chang téi,” mac du co ché
chinh x&c van con dang tranh cai.

V. KET LUAN

Cung mot dot bién gen da gay nén 3 kiéu
hinh 1am sang khac nhau clia bénh BDTD. Xét
nghiém di truyén phan t&r déng vai trd quan
trong trong viéc chan doan nguyén nhan, gidp
hiéu biét vé co ché sinh ly bénh cla cac thé
hiém DTD va lwa chon phuwong phap diéu tri
thich hop, gitp cai thién két qua didu tri ciing
nhw chat lwong séng cla bénh nhan.
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Summary

DOMINANT HETEROZYGOUS C.991T>C OF THE KCNJ11 GENE
CAUSES VARIOUS PHENOTYPE OF DIABETES MELLITUS

Activating mutations of the KCNJ11 gene, which encodes Kir6.2 (beta-cell adenosine triphosphate-
sensitive potassium [KATP] channel subunit), have been associated with neonatal diabetes mellitus
(NDM). Treatment with oral Sulfonylurea (SU) in place of exogenous insulin injections results in
improved glycemic control in most patients carrying these mutations. Exploration of genetic causes of
NDM occurring before 6 months of age has been proposed as an important issue in the identification
of monogenic forms of diabetes, which might be critical in their therapeutic management. Three
members with diabetes in one family were described: the proband (l1.2), diagnosed at 62 days of
age; his sibling (11.3), diagnosed at 13 months of age, and their father (1.2), diagnosed at 20 years
of age. Analysis of coding and flanking intronic regions of the KCNJ11, INS and ABCC8 genes
by Sanger sequencing was performed. Three patients has heterozygous for the novel KCNJ11
missense variant, p.(Ser331Pro). Patient 11.2 and 1.3 had been transferred to SU from insulin with
improved glycemic control. Patient 1.2 has been treated with insulin due to refusal to switch to SU.
This mutation in KCNJ11 cause diabetes mellitus in neonatal, childhood or adulthood.

Keywords: diabetes mellitus, KCNJ11, Kir6.2, neonatal diabetes.
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