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Thoi gian nam vién diéu tri cla cac bénh
nhan trung binh la 9,9 ngay (6-15 ngay), bénh
nhan ndm vién 1au hon do tudi cao, slic khde
yéu, c6 bénh ly phoi hgp, kha nang phuc héi sau
md chdm hon. Nhiéu bénh nhan phai diéu tri ndi
khoa trudc mé, nang cao thé trang; trong va sau
md phai theo d&i va phuc hdi chirc ndng tich cuc
nén thdi gian ndm vién cla nhdm nghién clu dai
hon. So sanh thdy thdi gian ndm vién trong
nhdm nghién cru cta chdng t6i tuong tu véi cac
tac gia [5,6,7,8].

Trong nghlen cru nay gh| nhan 1 trudng hgp
nhiém triing nong sau md, ching téi thay doi
khang sinh, ndng cao thé trang, sau 2 tuan bénh
nhan &n djnh, khéng cé viém rd; ching toi
khong ghi nhan cé cac tai bién cla gay té, gay
mé, tdc mach, viém phdi, loét ty dé hay tir vong.
bay la mot_uu thé cia phuong phap diéu tri,
thai gian phau thuat khoang 30 phut, bénh nhan
khdng cd cam giac dau, sau md dugc giam dau
tot, tdp van dong sdm tranh dugc cac bién
chiing do ndm lau gay ra.

Két qua nghién clu c6 90,9% dat tot va rat
tot, 5,5% dat kha va 3,6% dat kém. Két qua nay
cling tuong tu v@i cac gia khac [5,6,7,8] cho
thay su phu hgp cla phugng phap doi véi bénh
nhan trén 80 tudi, TUr d6 co thé dua ra khuyén
cao, chi dinh phau thuat thay khép hang ban
phan khong xi mdng cho nhém bénh nhan trén
80 tudi gdy cd xucng dui.

V. KET LUAN

Qua nghién clru 55 bénh nhan trén 80 tudi
gdy ¢6 xuong dui dugc phau thuat thay khép
hang ban phan khéng xi mang tai Bénh vién Hitu
Nghi Viét Blc trong thdi gian tor 1/2017 -
12/2019 véi dd tudi trung binh 86,5 (80 -102
tudi) cho két qua tét va rat tét 90,9%, kha
5,5%, kém 3,6%. Khéng gap cac bién chirng gay

té, gdy mé, tdc mach, viém phdi, loét ty dé hay
tir vong. Phau thudt thay khdp hang ban phan
khong xi mang la mét luva chon tot cho bénh
nhan trén 80 tudi bi gdy c6 xuong dui.
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Tang san thugng thdn bdm sinh do thi€u hut
enzym 21- hydroxylase 1 bénh di truyén lan nhiém
séc thé thudng gay nén do doét bién gen CYPZIAZ.
Bénh dugc chia thanh 3 thé bénh lam sang chinh la
the mat mudi, thé nam héa don thuan va thé khéng
c6 dién. O thé khong 6 dién, cortisol va aldosterone
dugc san xuat bdi vo terdng than gidp ngdn ngu’a
dugc cac biéu hién 1am sang can phai diéu tri bang
liéu phap thay thé, tuy nhién bénh nhan van chiu cac
r6i loan vé& noi tigt gay ra do ndong d6 androgen cao
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trong mau. Nghlen cru dugc thuc hién vd| muc tiéu:
Xac dinh dot bién gen CYP21A2 trén cac benh nhan
tang san thu‘dng than badm sinh thé khong b d|en
Phuang phap 4 benh nhan TSTTBS thé khong co dién
dugc mo ta l1am sang va phan tich phan tor xac dinh
dot bién trén gene CYP21A2, Ket qua 4 benh nhan co
biéu hién Iam sang cua thé c6 dién déu c6 dot bién
gen CYP21A2. 75% bénh nhan (3 trong 4) déu 1a nam
va co kiéu gen p. V281L/p.L307FfsX6. Bénh nhan con
lai 1a nr, c6 kiu gen: p.P30L + p.P459_L464dup/
p.P459 L464dup, day la mot dot bién mdi chua dudc
cong bo.

T khoa: TSTTBS, dot bién diém gen CYP21A2,
giai trinh tu gen

SUMMARY
MUTATION IDENTIFICATION OF CYP21A2
FOR PATIENTS WITH NON-CLASSICAL FORM
OF CONGENITAL ADRENAL HYPERPLASIA

DUE TO 21-HYDROXYLASE DEFICIENCY

Congenital adrenal hyperplasia (CAH) due to 21-
hydroxylase deficiency (21-OHD) is autosomal
recessive disorder caused by mutations in CYP21A2.
The clinical severity is classified into classical form
including the salt-wasting and the simple virilizing
form, and the non-classic (NC) form. Individuals with
the non-classic form of 21-OHD CAH present
postnatally with signs of hyperandrogenism; females
with the non-classic form are not virilized at birth.
Objective: to identify mutations of CYP2IA2 in
patients with non-classic form of CAH due to 21-OHD.
Patiens and Method: the clinical phenotype was
described and the mutation analysis of CYP21A2 was
performed for four cases with non-classic form of
CAH. Results: the mutations of CYP21A2 were
identified in all four studied cases. Three of four
patients (75%) are males and have genotype of
p.V281L/p.L307FfsX6. One case is female and has
genotype of p.P30L + p.P459_L464dup/ p.P459_
L464dup. The variant of p.P459_L464dup was not
reported in the database of CYP21A2 mutations
I. AT VAN DE

Tang san thu‘dng than badm sinh (TS1TBS) la
mot nhom cac bénh di truyen 13n nhiém sdc thé
thudng do thi€u mot trong cac enzym can thiét
cho qua trinh t8ng hdp cortisol tir cholesterol clia
vo thugng than. Khoang 95% cac trudng_hdp la
do thi€u hut 21-hydroxylase (21-OH) dan dén
thi€u cortisol kém theo (hoac khong), thi€u hut
aldosterone va tang tiét androgen thugng than
[1]. M{c d6 nang cua triéu chirng Idam sang khac
nhau va phu thudc vao hoat d6 21-OH con lai
[2]. Dua trén biéu hién 1&m sang, bénh dugc
chia thanh hai thé: thé ndng (thé cd dién) va thé
nhe hon (khéng cd dién). Thé cb dién lai dugc
chia ra thanh thé ¢ dién mat mudi (MM) (salt
wasting - SW) va nam héa don thuan (NHDT)
(simple virilizing - SV) phan anh muic do thiéu
hut aldosterone [3],[4].
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Tai thé khdng c6 dién, hoat dd enzyme con
khoang 20 — 50%, do dé hormone cortisol va
aldosterone san xuat bédi vo thugng than da gidp
ngdn nglra cac bi€u hién 1dm sang can diéu tri
bang liéu phadp thay thé glucocorticoid hodc
mineralocorticoid. Tuy nhién ham qudng
hormone van chua du dé Grc ché thda dang viéc
san xudt qua muc ACTH, cac tién chat steroid sé
chuyén sang téng hgp androgen va gdy tdng
androgen trong mau [5]. Cac triéu chirng sé6m
clia thé khéng cd dién & tré em cb thé bao gom:
I6ng mu sdm, cac bi€u hién cta tdng androgen,
tr’ng cd, tdng chiéu cao nhanh va/hodc tudi
xuong phét trién sdm, tdng trudng chiéu cao cd
thé két thic sém gdy hiu qua chiu cao cudi
cung thap [6]. Cac triéu chirng mudn han bao
goém: ram long (60-78%), r6i loan kinh nguyét
(55%), tring ca (33%) va vo sinh (12%) [7].
Cac triéu chiing nay la hau qua cua tang
androgen & tuan hoan. Céac triéu chirng kin dao
6 bénh nhan nam tham chi khong c6 triéu chimng
hoac chi c6 nhiéu triing ca va/hodc khd khan vé
sinh san .Bén canh triéu chdng 1d&m sang cla
bénh nhan, Nong d6 17-OHP & diéu kién cd sG
va sau kich thich ACTH la mét tiéu chudn bd
sung cho chan doan [2].

Gen CYP21A2 la gen quy dinh su ma hda
enzyme 21-Hydroxylase, hoat d6 enzym con lai
cla bénh nhan phu thudc vao mirc d6 nang né
cla dot bién. Mubn xac dinh dugc dot bién trén
bénh nhan can ap dung nhiéu phuang phap xac
dinh dot bién, trong d6 dot bién diém dugc xac
dinh bang viéc ('ng dung phuong phap giai trinh
tu gen. Viéc xac dinh dot bién & bénh nhan
TSTTBS c6 y nghia quan trong trong thiét lap
chan doan, dic biét véi thé khdng c6 dién. Ngoai
ra thong tin vé di truyén sé cé y nghia trong tu
van di truyén cling nhu trong chan doan trudc
sinh cho nhitng ngudi mang gen. Do vay, dé tai
dugc thuc hién véi muc tiéu: Xac dinh dot bién
gen CYP21A2 trén cac bénh nhdn tang san
thuong than bdm sinh thé khéng c6 dién.

1. DOI TUONG VA PHUO'NG PHAP NGHIEN CU'U

1. Pdi tugng. 4 bénh nhan TSTTBS thé
thiu enzym 21-hydroxylase thé khdng c6 dién
dudc chan doan va diéu tri tai Khoa Noi tiét -
Chuyén héa-Di truyén, B&nh vién Nhi Trung uong.

2. Phuong phap

2.1. K§ thuat tach chiét DNA. DNA dudc
tach chiét tr bach cau mau ngoai vi_theo quy
trinh phenol/chloroform. Tat ca cdc mau DNA sé
dugc ti€én hanh do néng d6 va dd tinh sach, chi
c6 mau DNA dat gid tri = 1,8 mdi dat yéu cau vé
tinh sach va dugc st dung dé phan tich.
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2.2 Ky thuat giai trinh tu gen. Toan bd
chiéu dai gen CYP21A2 dudc khuéch dai bdng
phan ('ng PCR v@i cac cap moi dac hiéu.

- Thanh phan phan (&ng: thé tich 20 ul gém:
100 - 150 ng DNA, 5 pmol primer, 200 pmol/I
dNTP, 2 don vi enzym Taq polymerase va 2 pl
GeneAmp 10 x buffer.

- Chu trinh nhiét: 94°C/5phut, [94°C/1phut,
60°C/1phdt, 72°C/1phdt] x 35 chu  ky,
72°C/2phdt, gitr 6 15°C. San phdm PCR dudc
dién di trén gel agarose 1%, 90V trong 30 pht.

- San phdm PCR sau khi dién di trén gel
agarose dugc tinh sach bang Gel purification Kit
truGc khi ti€n hanh giai trinh tu gen. PE giai
trinh tu dugc toan bo gen CYP21A2, stf dung cac
moi nhu d3 mé ta & bang 2.1. Quy trinh dugc
thuc hién theo phuang phap BigDye terminator
sequencing (Applied Biosystems, Foster city, USA).

Két qua gidi trinh tu gen dugc phan tich bang
phan mém CLC Main Workbench. Mau DNA cua
bénh nhan dudc so sanh véi mau DNA doi chirng
va trinh tu clia CYP21A2 trén GeneBank
(Accession number NM_0005002).

2.3 Ky thudt MLPA. SU dung kit MLPA
P050B2 (MRC- Holland) dé& phat hién dét bién
x6a doan trén bénh nhan va ngudi lanh mang
gen bénh. Thanh phan cla kit gom cac dau do

(probe) dé khuyéch dai gen CYP21A2, mdi dau
do tuagng r’ng véi mot ving gen, ngoai ra con co
cac dau do dac trung cho gen cua nguGi cling
dugc sir dung dé€ lam d6i chiing va 2 dau do cho
nhiém sac thé X va Y dé xac dinh gidi tinh. San
pham khuéch dai s& dugc dién di mao quan trén
may giai trinh tu. S6 lugng san pham khuéch dai
clia moi dau do sé ty |é thuan vdi s6 ban copy
clia doan DNA dich dac hiéu véi dau do doé.

3. Pao dirc nghién ciu 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 ctu.
Bénh nhadn hoan toan cdé quyén rat Iui khoi
nghién cttu khi khéng dong vy ti€p tuc tham gia
vao nghién cru. Bénh nhan sé dugc thong bao
vé két qua xét nghiém gen dé gilp cho cac bac
sy tu van di truyén hodc lua chon phac do diéu
tri phu hgp. Cac thong tin cad nhan sé dugc dam
bao bi mat.

Ill. KET QUA NGHIEN cU'U

Bang 1 mé ta déc diém cua 4 bénh nhan thé
khéng cd dién trong dé ¢ 3 bénh nhan nam va
1 bénh nhan nir. Dién giai do (Na, K, Cl) cla cac
bénh nhan d&u nam trong gidi han binh thudng,
17-OHP tang nhe.

Bang 1. B3¢ diém I5m sang va cdn 1dm sang cdc bénh nhan thé khdng cd dién

GiGi | Tudi CP Kiéu gen Na K cl 17-OHP (ng/ml)
Nam 3 thang V281L/L307fs 136 4.4 105 2.6
Nam | 6 ngay V281L/L307fs 135 42 | 102 7.1
y ; p.L458_P463dup
N 19 thang /P30L+p.L458_P463dup 131 4.6 100 59
Nam 31 ngay V281L/L307fs 135 3.6 101 12.4
€.1375C €.1392G c.39C=T
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC esoc —
* v

ol

Nguoi binh thuong

€.1375 - 1392dupl CCCTCCCTGCAGCCCC
p.P459 — L464dup
creccccac

/ Mdmhlm‘umlﬂm‘hﬂLuﬂJu

Bénh nhan

Hinh 1. Hinh anh dét bién Iap doan
p.P459_L464dup

Hinh 1 1a két qua giai trinh tu gen CYP21A2
phat hién bénh nhan c6 dot bién lap doan tai vi
tri nucleotid tur 1375-1392
(CCCTCCCTGCAGCCCC). Hau qua dan dén viéc
lap lai doan 5 acid amin tir vi tri 459 cho dén 464
trén chudi acid a min clia enzym 21-Hydroxylase.

CACCTCCCGCCTCTT

Ngwdi binh thuéng

CACCTCCTGCCTCTT

Bénh nhan 191

Hinh 2. Hinh anh dét bién sai nghia p.P30L

Hinh 2 1a hinh anh gidi trinh ty cla bénh
nhan mang dot bién sai nghia C>T tai vi tri 89
trén trinh tu' c.DNA. D6t bién nay l1am thay déi
bd ba ma hoda tai vi tri 30 trén trinh tu acid amin
tlr Prolin chuyén thanh Leucin. Day 13 dét bién
thudc nhdm C, ki€u hinh du bao clia dot bién Ia
thé khéng ¢4 dién.

71



VIETNAM MEDICAL JOURNAL N°2 - APRIL - 2021

Bdng phuang phap Giai trinh tu gen va ky
thuat MLPA, ching t6i phat hién ca 4 bénh nhan
c6 biéu hién 1d8m sang cta thé cd dién déu cb
dot bién gen CYP21A2. Trong dé 75% bénh
nhdn (3 trong 4 bénh nhan) c6 ki€u gen
p.V281L/p.L307FfsX6. Phan tich dot bién trén
bénh nhdn con lai cho ki€u gen:
p.P30L+p.P459_L464dup/p.P459_L464dup. DOt
bién Iap doan nay la mot dot bién mdi chua
dugdc cong b6 trén bat ky co s§ dir lieu hay
nghién clfu nao trén thé gidi.

3 bénh nhdn <6 ki€u gen p.v281L/
p.L307FfsX6 déu cb ki€u hinh nam, nhung chi 2
trong 3 bénh nhan co triéu chirng xam da vung
sinh duc.

Hinh 3. Kiéu hinh cta bénh nhan nit s§ 191
mac thé khdng cd dién cé mang alen dot bién
p.P30L va moét allele dot bién mdi 1ap doan
(p.P459_L464dup/p.P30L+p.P459_L464dup).

Bénh nhadn vGi ki€u gen P30L+ p.P459
_L464dup/p.P459_L464dup la bénh nhan nir duy
nhat trong 4 bénh nhan thé khdng ¢4 dién. Bénh
nhan dugc chan doan ldc 19 thang tudi, cd kiéu
hinh nam hdéa nhe (Prader II), tudi xuong tuong
duong tudi thuc, dién giai do huyét thanh binh
thudng (Na 131; K 4,6; Cl 100 mmol/l); n6ng do
17-OHP huyét thanh téang nhe (59ng/ml).

IV. BAN LUAN

Trong nghién cltu nay, 3 trong 4 bénh nhan
déu la tré trai va déu cd ki€u gen la
p.V281L/p.L307FfsX6. Ca 3 tré nay déu dudc
chan doan nhd sang loc cac tré trai c6 xam da
vung biu. Nghién cu ciia New MI va cong su
trén cd mau rat I6n 13 1545 bénh nhén thé
khdng c6 dién thi ki€u gen phd bién nhat Ia
p.V281L/p.V281L (38,5%); 12g/p.V281L (19,8%)
va Del/p.V281L (17,4%) [8]. MO hinh du bdo cho
thay dét bién p.V281L gay gidm hoat do enzym
mot phan do sy’ bat thudng cdu tric khdng gian
xay ra khi valine dugc thay thé bdi leucine dan
dén tang chiéu dai chuoi polypeptide. Tuy nhién,
nghién cru trén 506 bénh nhan cdé mang it nhat
1 alen dot bién la p.V281L thi c6 497 bénh nhan
(98,2%) 1a cé ki€u hinh 1dm sang thé khéng ¢
dién nhung cling c6 3 bénh nhan (0,6%) mac
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th€ NHDT thdm chi c6 6 bénh nhan (1,2%) la
mac th€ mat mudi [6]. Cac tic gid nhan dinh
rang tuong quan ki€u gen - ki€u hinh hay tuong
quan giilta cdu trdc protein dot bién va ki€u hinh
6 bénh nhan TSTTBS khong luén luén dulng.

Bénh nhan nif duy nhdt mac thé khdng c6
dién trong nghién cfu nay cd kiéu gen
p.P30L+L458_P463dup/L458_P463dup va kiéu
hinh nam hda nhe (Prader II — Hinh 1). Nghién
cltu cua De Carvalho va cong su (2016) trén c3
mau I6n gébm 206 bénh nhan thé khdng cd dién
cho két qua ty Ié nit/nam la 6,7/1,0 va cd tGi 8%
bénh nhan nir dugc chdn dodn cd phi dai nhe
am vat (Prader I). Ki€u gen cé dot bién p.P30L
thudng dugc nhén thdy & ki€u hinh thé khéng c6
dién vi dot bién nay chi gdy mét 40-70% hoat d6
enzym qua nghién ctu in vitro [9]. Diéu nay
cling dugc nhan thay trong nghién cru nay & 1
bénh nhan nit mang doét bién p.P30L két hgp vai
dét bién Idp doan mdi (Hinh 1). Tuy nhién,
nghién cfu trén nhdm bénh nhan da ching toc
c6 t6i 23/74 (31%) bénh nhan mang dot bién
p.P30L co ki€u hinh la thé c6 dién. Theo dai dién
bién Iam sang sau 2 dén 12 nam nhan thay dién
bién bénh phu hgp véi thé khéng b dién thiéu
21-OH. Nghién ctu cua Gidlof S va cong su
(2013) trén cac bénh nhan TSTTBS ngudi Thuy
Pién cling xac dinh dugc 38 tré bi me mac thé
khéng c6 dién thi€u 21-OH, trong d6 24 tré
khong phat hién dugc qua sang loc so sinh va
chi 14 tré (37%) co két qua sang loc sg sinh
duang tinh.

Trong nghién clu nay, 4 bénh nhan TSTTBS
thé khéng cd dién da dugc danh gid dic diém
ldm sang va phan tich gen, do bénh nhan thé
khdng c6 dién dugc phat hién vdi ti 18 kha thap
& Viét Nam. Nguyén nhan chd yéu c6 thé do
triéu chitng clia thé khéng c6 dién khdng rd rang
va khdng bi€u hién s6m & tat ca cac bénh nhén.
Do do it gia dinh va bénh nhan tim dén cac co
s§ y t& dé€ thdm kham. Ngoai ra, hién nay, dé
chan doan thé khdéng cd dién, bén canh triéu
chirng 1am sang, bénh nhan can dugc xac dinh
nong do6 17-OHP & diéu kién co sG va sau kich
thich ACTH, dong thdi thuc hién xét nghiém di
truyén dé phat hién dot bién gen. Pay déu la cac
ky thuat hién dai chi yéu dugc thuc hién tai cac
bénh vién tuyén trung udng ma chua dugc ap
dung tai dia phuong, do vy mdt s6 ca khéng c6
dién co thé bi bo sot.

V. KET LUAN

Bdng viéc ap dung cac ky thudt phan tich dot

bién trén 4 bénh nhan TSTTBS thé khdng c6
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dién, k&t qua phat hién ca 4 bénh nhan déu c6
dot bién gen CYP21A2. Trong dd, 75% bénh
nhan (3 trong 4) déu la nam va cd ki€u gen
p.V281L/p.L307FfsX6. Bénh nhan con lai la bénh
nhdn nif duy nhdt, c6 kiéu gen: p.P30L +
p.P459_L464dup/p.P459_L464dup, day la mot
dot bién méi chua tirng dudc cong bd trén bat
ky cd s@ dir liéu hay nghién cltu nao trén thé gidi.

Léi cam on. Nghién clitu dugc thuc hién su
giup d& cla cac can bd cia Trung tdm nghién
cru Gen- Protein, BO mén Nhi, Trudng Pai hoc Y
Ha Noi; Khoa Noi ti€t-Chuyén hda- Di truyén,
Bénh vién Nhi Trung uang.
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TAC DUNG CUA CUA TAP YOGA LEN HUYET AP VAMOT SO CHi SO
NHAN TRAC & BENH NHAN TANG HUYET AP NGUYEN PHAT PO 1

TOM TAT

D|eu tri THA bén canh dung cac loai thuoc ha
huyét &p thi van dé thay ddi 16i sdng cung gop phan
quan trong trong viéc kiém soat tri s6 huyét ap cla
bénh nhan. Yoga gilp giam huyet ap thong qua giam
cang thdng, giam cholesterol mau va tang do dan hoi
cla thanh mach. D& gép phan cung cap cd sG khoa
hoc cho nguGi bi cao huyet ap kiém soat thong qua
tap luyén Yoga, chung t6i ti€n hanh dé tai nay. Muc
tiéu: (1) banh g|a tac dung cua tap Yoga trong Viéc
ki€ém soat huyet ap G bénh nhan tang huyét ap do 1
va (2) banh gla tac dung cua tap Yoga Ien mot s6 chi
s6 nhan trdc & bénh nhan ting huyét &p do 1. Doi
tuong nghlen ciru: Bénh nhan THA nguyén phat do
1 theo tiéu chuan chan doan clia WHO/ISH 2004, tudi
tlr 30 dén 60 tudi, hién tai khdng dung thudc diéu tri
THA va céc thuoc anh hudng dén cac chi s6 nghién
cfu. Thiét ké nghién ciru: Nghién clfu can thiép cd
doi chirng. Két qua: Tap Yoga lam giam cé y nghia
thong ké cdc chi s6 huyét ap tam thu va huyét ap tam
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truang & bénh nhan tang huyét ap do 1 so vai khéng

tap Yoga. Tap Yoga ciing lam giam cé y nghia thGng

ké chi s6 BMI, vong bung va bé day I6p m& dudi da &

bénh nhan tang huyét ap do 1 so vdi khong tap Yoga.
Tur khoa: Yoga, tang huyét ap do 1

SUMMARY
THE EFFECT OF YOGA ON BLOOD
PRESSURE CONTROL AND SOME
ANTHROPOMETRIC INDEXS IN PATIENTS
WITH GRADE 1 OF HYPERTENSION

Lifestyle changes are an important issue in treating
high blood pressure. Yoga lowers blood pressure by
reducing stress, lowering cholesterol and increasing
the elasticity of the arteries. We conducted this study
to provide a scientific basis for the treatment of
hypertension of Yoga. Objectives: (1) Evaluate the
effect of Yoga on blood pressure control in patients
with grade 1 hypertension and (2) Evaluate the effects
of yoga on some anthropometric indexs in patients
with grade 1 hypertension. Study subjects: patients
with primary grade 1 hypertension according to
diagnostic criteria of WHO / ISH 2004, aged 30 to 60
years, currently do not take THA drugs and drugs that
affect the study index. Study design: Intervention
research. Result: Yoga significantly reduced systolic
blood pressure and diastolic blood pressure in patients
with grade 1 hypertension compared to non-yoga
patients. Yoga also significantly reduced the BMI,
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