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PAT VAN PE

1. Tinh cAp thiét ciia dé tai

Vitamin D 1a mét trong cac dudng chat thiét yéu dé duy tri strc khoe
con nguoi, 14 thanh vién cta gia dinh hormon, c6 vai tro kinh dién trong
diéu hoa chuyén héa calci va thém vai tr6 mdi trong anh huong dén
tang sinh va biét hoa té bao. Gan ddy, su phat hién hang nghin thy thé
vitamin D lién két cac vi tri thong qua bo gen kiém so4t hoat dong cua
hang trdim gen va viéc tim thiy céac thu thé vitamin D trong hau hét tat
ca cac mo, tir o, co ché tac dong ddi voi nhiéu qué trinh sinh hoc cia
vitamin D da dugc ching minh boi cac nghién ctru.

Hoi chimg chuyén héa (HCCH) lam ting dang ké nguy co xuat hién
dai thdo duong (BTP) tip 2 va bénh tim mach, tir d6 lién quan chat ché
dén qua trinh 130 hoa va mot loat cac két cuc xdu. Khéang insulin 1a
nguyén nhan chu yéu gdy HCCH, mot nhom cac réi loan c6 mdi tuong
quan v&i nhau, bao gdm béo phi, rdi loan lipid mau, ting huyét ap va ting
glucose mau.

Hoat dong phan tir cia vitamin D ¢6 lién quan dén duy tri nong do
khi nghi binh thuong cua cic dang oxy hoat dong va Ca®*, khong chi
trong cac t& bao, ma con trong cac md dap ung voi insulin. Ca hai hoat
dong qua gen va khong qua gen cua vitamin D déu hudng dén tin hiéu
insulin. Qua dé, vitamin D lam giam mtc d6 bénh 1y lién quan dén
khang insulin nhu stress oxy héa va viém. Cac khuyén céo hién tai
huéng dan chung ta st dung ndng do 25-hydroxyvitamin D [25(0H)D]
lru hanh trong mau dé danh gia tinh trang vitamin D. Trén thé gioi,
nhiéu nghién ctru da xac dinh mdi lién quan gilia giam nong do
25(0OH)D vai khang insulin va HCCH. Tuy nhién, két qua ciia mot s6
nghién ctru khac con méu thuan va tranh luan.

O Viét Nam, di co cac cong trinh nghién ciru ndéng do 25(OH)D &
ngudi bénh nhoi mau co tim cdp, & ngudi DTD tip 2 va voi khang
insulin ¢ phu nit méc DT thai ky. Viéc xac dinh mdi lién quan gitra
ndng do 25(OH)D trong mau voi khang insulin, HCCH...giup cung cap
thém thong tin v€ vai tro cta vitamin D trong mot s6 khia canh bénh ly
con méi mé nay, qua do co thé gbp phan vao viée theo ddi va didu tri
bénh. Xuat phat tir bdi canh thyc té trén, ching t6i tién hanh dé tai:

"Nghién ciru moi lién quan giira nbng dj 25 hydroxyvitamin D

o

huyét twong véi tinh trang khang insulin va hdi chimg chuyén héa".



2. Muc tiéu nghién cau

2.1. Xdc dinh ty 1¢ thiéu vitamin D, khang insulin va hgi chiing chuyén
héa ¢ déi tuwgng dén kham sirc khée téng quat tai Trung tim diéu tri
theo Yéu cdu va QuoC té — Bénh vién Trung wong Hué.

2.2. Khdio sdt méi lién quan giiva nong dp 25-hydroxyvitamin D huyét twong
vdi khdng insulin va hji chitng chuyén héa & déi twong nghién ciru.

3.Y nghia khoa hgc va thuc tién

3.1. Y nghia khoa hoc

HCCH 12 mdt nhém cac yéu td nguy co vé chuyén hoa tim mach co
lién quan dén tinh trang khang insulin dang tr thanh mot mdi quan tam
dac bi¢t. Cac aoi tuong cd khang insulin, HCCH s& tang nguy co phat
trién bénh tim mach va DTD.

Di c6 nhiéu nghién ctu chirng minh nong do 25(OH)D trong mau co
mbi twong quan ngthh véi khang insulin va HCCH. Tuy vay, moi quan
h¢ nhan qua gitra giam nong do 25(OH)D trong mau véi khang insulin va
HCCH van chua dugc chiing minh rG rang. Két qua cua nghién ctu da
cung Cap dix liéu khoa hoc quan trong vé nong do 25(OH)D trong mau
trén d6i tuong ¢6 khang insulin, HCCH, va tng ho gia thuyct ve mdi
lién quan gitta thiéu vitamin D véi khang insulin va HCCH, nhit 1a &
Viét Nam.

3.2. Y nghia thyc tién

Xac dinh nong do 25(0H)D huyet tuong trén dbi twong khang
insulin, HCCH, va khang dinh méi lién quan gitra thiéu vitamin D véi
khang insulin va HCCH.

Can thyc hién xét nghiém 25(OH)D huyet tuong & ngudi €O khang
insulin hogc HCCH. Chung t6i dé xuat cac nghlen ctru tién ciru va can
thiép vitamin D trén déi twong c6 khang insulin va HCCH.

4. Pong gop cia luan an

Day la nghién ctu dau tién trong nudc xac dinh nong do
25(0OH)D huyét twong trén cac dbi twong khang insulin va hoi ching
chuyqn hoa. . i ) )

Két qua cua nghién ciu gép phan khing dinh mai lién quan gitra thicu
vitamin D véi khang insulin va hoi chiing chuyén hoa.

CAU TRUC CUA LUAN AN

Luan an co 127 trang voi 4 chuong, 37 bang, 9 hinh, 1 so do 14 biéu db,
tai liéu tham khao: 148 (tleng Viét: 21, tiéng Anh: 127). Bit van dé: 3 trang.
Tong quan: 33 trang. DAi tugng va phuong phap nghién ctru: 17 trang. Ket
qua nghién ciru: 36 trang. Ban luan: 34 trang. Két luan: 2 trang. Nhiing han
ché ctia dé tai: 1 trang. Kién nghi: 1 trang.
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Chuong 1
TONG QUAN

1.1. PAI CUONG VITAMIN D

Céc vai tro hoat dong méi cda vitamin D: Dleu hoa sy tang sinh,
biét hoa té bao va cac dap tmg cia hé thong mién dich va than kinh.
Gan day, sy phat hién hang nghin thy thé vitamin D lién két cac vi tri
thong qua bo gen kiém soét hoat dong cua hang tram gen va viéc  tim
thay cac thy thé vitamin D trong hau hét tat ca cac mo, tir d6, tac dong
db6i v6i nhiéu qua trinh sinh hoc cua vitamin D da duoc ching minh béi
cac nghlen ctru. Bang chung vé tac dung ngoai xuong ctia vitamin D bao
gdm giai doc hoa chat giam stress oxy héa, chirc ndng bao v¢ than
kinh, tinh khang khudn, diéu hoa mién dlCh tac dung chéng viém,
chong ung thu va lgi ich tim mach.

1.2. VITAMIN D VA KHANG INSULIN

Co ché tac dong cta vitamin D 601 v6i khang insulin:

+ Vitamin D duy tri chirc ning té bao B tuyen tuy.

+ Vitamin D tac dong Ién tin hi€u va nhay cam insulin.

+ Vitamin D ngin ngira su bién doi di truyén ngoai gen ddi véi cac
gen demethylase DNA. )

+ Vitamin D tac dong 1én qua trinh tao té bao md.

+ Vitamin D tac dong 1én qua trinh viém lién quan v&i khang insulin.
1.3. VITAMIN D VA HQI CHUNG CHUYEN HOA

+ Vitamin D véi béo phi: céc céch giai thich khac nhau da dwoc dé xuat
cho thiéu vitamin D lién quan dén béo phi, bao gdm: a) Pha lodng thé tich
c6 nghia 1a ndng do6 vitamin D trong mau giam khi ting kich thudc co thé
va tang dy trir & md md. b) Khéc biét trong 16i song gitta nguoi béo phi va
ngudi khong béo phi. ¢) Khéc biét vé& kha ning hoat héa vitamin D giita
ngudi béo phi va ngudi khong béo phi. d) C6 Iap vitamin D trong m6 md:
hap thu vitamin D qua an udng va téng hop & da dugc luu trit trong moé m&
va do d6 khong duoc giai phong thich hop vao tuan hoan dé cung cip cho
25(0OH)D Iuu hanh.

+ Vitamin D véi rdi loan lipid mau: Mot s nghién ciu ghi nhan
méi lién quan giira thiéu vitamin D va vira xo dong mach do rdi loan
lipid mau déc trung boi tang trlglycerld giam HDL-C.

+ Vitamin D véi tang huyét ap: Vitamin D con hoat hda vung gen
khoi dong renin, ting biéu hién mRNA renin lam tang renin mau gay
tang huyét ap. tac dung cua vitamin D trong viéc cai thién chic nang
noi mac mach mau va ngan ngira cwdng can giap thir phat.
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+ Vitamin D véi tang glucose mau: Céc co ché cua vitamin D tac
dong 18n can bang noi moi glucose bao gom:

- Téac dong lén té bao B tuyen tuy lam ting t1et insulin: giam quéa
trinh Chet té bao B tuyén tuy theo chuong trinh, dleu chinh dong calci
vao té bao B va diéu hoa chirc ning protein lién Két voi calci.

- Tac dong 1én mdé m& lam tdng nhay cam insulin: kich thich biéu
hién thy thé insulin, hoat héa thu thé PPAR-5 va diéu hoa ting truéng
va tai tao mé ma.

- Tac dong lén co lam tang nhay cam insulin: kich thich biéu hién
thu thé insulin, hoat héa thu the PPAR-6, cai thién qué trinh phosphoryl
oxy héa ¢ co van va thay doi nong do calci noi bao.

- Tac dong l1én viém chuyén hoa: bao vé chdng lai chét té bao B
tuyen tuy theo chuong trinh gdy ra bai cac cytokin va diéu hoa giam
yéu t6 hat nhan NF-«xB.

Chuong 2
POI TUQGNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
2.1.1. Tiéu chuén chon ddi twong nghién ciru

+ Pbi tuong nghlen cau la nhitng ngucn den kham sic khoe t6ng
quat tai Trung tdm diéu tri theo Yéu cau va Quéc té — Bénh vién  Trung
wong Hué, dong y tham gia nghién cau va khéng c6 cac dic diém cua
tiéu chudn loai trur.

+ Cac d6i twong tham gia nghlen dugc ching tdi kham 1am sang két
hop VGi can 1am sang dé danh gia tinh trang vitamin D, khang insulin
va HCCH.

+ Nghién cttu thu nhan duogc 330 d6i tugng tham gia nghién ciu.
2.1.1.1. Tiéu chudn danh gta tinh trgng vitamin D

Doi tugng nghién cau co thleu vitamin D dua theo tiéu chuan cua
Hoi Noi ti¢t My nim 2011 (néng do 25(OH)D huyét twong < 30
ng/mL).
2.1.1.2. Tiéu chudn danh gta tinh trgng khang insulin

Déi tugng nghién ciru c6 khang insulin dya theo HOMA-IR.

+ Cong thuc tinh: HOMA-IR = I, x Go/22,5.

+ Khang insulin dugc xac dinh khi HOMA-IR > 2,6 theo Ascaso
JF va cong su.
2.1.1.3. Tieu chudn chdn dodn hgi chig chuyén hoa

Déi tuong nghlen ctru dugc chén doan HCCH dua theo IDF (2005),
khi théa mén cac didu kién sau:



+ Tiéu chi bat budc 1a pha1 co tang Vong bung (cho chung toc chau
A): vong bung > 90 cm dbi v6i nam gidi; > 80 cm ddi voi nit gidi.

+ Két hop véi it nhét 2 trong 4 tiéu chi sau:

- Tang trlglycerld mau > 150 mg/dL (> 1,7 mmol/L), hoic diéu tri
tang triglycerid mau.

- Giam HDL-Cholesterol mau < 40 rng/dL (1 03 mmol/L) 601 voi
nam gidi; < 50 mg/dL (< 1,29 mmol/L) ddi véi nir gidi, hodc didu tri
giam HDL-Cholesterol mau.

- Huyét ap ting >130/85 mmHg hoic diéu trj THA.

- Tang glucose mau déi > 100 mg/dL (> 5,6 mmol/L), hodc da dugc
chan doan PTD tip 2.

2.1.2. Tiéu chuén loai trir

Qua tham kham 1am sang két hop véi hoi tién st va bénh st, ching toi
loai trir cac dbi twong sau:

+ Céc ddi tuong khong dong y tham gia nghién ciu.

+ Pang mang thai.

+ Pang sir dung céc thudc cd chira vitamin D.

+ Pang mic cac bénh cap tinh.

+ Pang mic cac bénh ly 4c tinh.

+ Pang méc cac bénh Iy ty mién.

+ Céc dbi tugng c6 cac bénh ly man tinh nhu: xo gan, suy than man,
bénh tuyén can giap, lodng xwong, nhuyén xuong, dung corticoid dai ngay
(> 1 thang) va DTD.

+ Cac dbi twong bi di tat ving bung, cot sdng 16ng nguc.

+ Céc dbi twong khdng thé tu dimg duoc.

+ Cac d6i twong sa sut tri tué nang.

2.1.3. Pia diém va thoi gian nghién ciru
Nghién ciru duoc tién hanh tai Trung tim diéu tri theo Yéu ciu va
Qudc té — Bénh vién Trung wong Hué tir thang 08 nam 2018 dén thang 02
nam 2020.
2.2. PHUONG PHAP NGHIEN CUU
Nghién ciru mé ta cit ngang.
2.2.1. C& miu

Ap dung cong thirc tinh ¢ mau

2% P(1=P)
d 2

Zio2=1,96 tuong ung vai do tin cay 95%.

p: Ty lé thiéu 25(OH)D & cong dong trong nghién cuu cua tac gia
Ho Pham Thuc Lan va cong su 1a 37,7%, nén chon p = 0,377.
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d: Sai s6 tuyét ddi, trong nghién ctru nay chiing t6i chon d = 0,06.

n: SO nguoi tham gia nghién cu.

Tinh ra c& mau n = 251, , )

Chung tai tien hanh chon mau thuan tién cho dén khi du s6 lugng cua
€O mau.

Trong nghién ciru ndy, chang tdi tién hanh trén 330 ddi twong.

2.2.2. Noi dung nghlen ciru
2.2.2.1. Héi bénh va khdm lim sang dé thu thdp mét sé dic diém cia
déi twong nghlen ciru

+ Céc thong tin thu duoc bang hoi bénh: tudi, gisi, tién su (dang
dung thudc diéu trj tang huyet ap, roi loan lipid mau, dai thao duong va
cac dic diém cua tiéu chuan loai tru). o )

+ Do chu vi vong bung, chiéu cao, can nang, tinh chi sé khdi co thé
(BMI), do huyeét ap.
2.2.2.2. Cac xét nghi¢m c@n lam sang

L4y mau tinh mach cua dbi tuong nghién ciru vao budi sang, lic
chua an (cach bita an trudc it nhét 8 gio). Toan bo xét nghi¢ém dugc
thuc hién tai phong xét nghi¢m Hoa sinh — Huyét hoc — Trung tam diéu
tri theo Yéu cau va QuoC té — Bénh vién Trung uvong Hué.

Cac xét nghi¢m bao gom:

+ Glucose huyet tuong doi, don vi biéu thi: mmol/L.

+ Insulin huyét tuong doi, don vi biéu thi: uIU/mL

+ Triglycerid va HDL-C huyet tuong, don vi biéu thi: mmol/L.

+ 25-hydroxyvitamin D huyét twong: don vi biéu thi: ng/mL (hé s6
chuyén d6i sang nmol/L 1a 2,5).

May lam xét nghiém: AU680-Beckman Coulter dé do nong do
glucose, triglycerid, HDL-C; ARCHITECT i2000SR dé do ndng do
insulin, 25-hydroxyvitamin D.

2.2.3. Cic tiéu chuin chin dodn va d4nh gia
2.2.3.1. Tiéu chudn ddnh gid thiéu vitamin D

Trong nghién ctru cua chiing t6i: thiéu vitamin D theo tiéu chuan cua
Hoi Noi tiét My (2011): Nong d6 25(0OH)D huyét trong <30 ng/mL, duoc
str dung 1am diém cat.
2.2.3.2. Tiéu chudn d@anh gia tinh trgng khang insulin

Trong nghlen clru cua chung toi:

+ Tang nong d6 insulin mau duogc dinh nghia khi: Insulin mau >12
HU/ml theo Tohidi M va cong su. )

+ Giam chtrc néng t€ bao B dugc dinh nghia khi: Chi s6 HOMAI-
%B < 116,65 theo Al-Mahmood A. K va cdng su.

Cong thire tinh: HOMA1-%B = (20 x 1p)/(Go - 3,5)
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+ Khéng insulin dugc dinh nghia khi: HOMA-IR > 2,6. theo Ascaso
JF va cong su.
2.2.3.3. Chén dodn héi chirng chuyén hoa

Trong nghién ciru cua ching t6i: Chan doan HCCH dya theo IDF
(2005).
2.2.3.2. Chén dodn thira cAn—béo phi

Trong nghién ctru cua ching toi: Chan doan thira can, béo phi theo
T4 chirc Y té Thé giéi nam 2000 danh cho nguoi trudng thanh chau A.

+ 23,0 < BMI <24,9: Thura can.

+ BMI > 25,0: Béo ph1
2.2.4. Phu’o’ng phap xir ly 50 liéu

+ Xt 1y s0 ligu bing phuong phap théng ké y hoc, sir dung phan
mém thong ké SPSS (Statistical Package for Social Smences) phién ban
25.0 va Medcalc phién ban 19.1.3.

+ Tinh gia X + SD hodc trung vi — khodng tir phan vi ctia nong do
25(OH)D insulin, chi so HOMA1-%B, HOMA-IR, cac thanh t6 cta
HCCH va mot so yéu t6 nguy co khac.

+ Cac bién s dinh tinh dwgc mo ta bang tin sd, ty 18 phan trim hoic
biéu do.

+ V& duong cong ROC, xac dinh gla tri diém cat, do nhay, do dac
hi€u, dién tich dudi duong cong AUC cua nong do 25(0OH)D va céac yéu
t6 nguy co trong chan doan khang insulin va HCCH.

+ So sanh gia tri cac sy khac biét giira cic bién so theo chi s0 p.

+ Tinh hdi quy nhi phan binary logistic cac yéu té nguy co ddi voi
khang insulin, HCCH va thiéu vitamin D.
2.3.DAO PUC TRONG Y HQC

+ Dé cuong nghlen ctru dd dugc sy dong y cua Truong Dai hoc Y
Dugc, Dai hoc Hué va Bénh vién Trung wong Hué.

+ Cac d01 tuong tham gia nghlen ctru da duoc gidi thich va thong tin
day du vé muc dich, ngi dung va phuong phap tién hanh nghién cuu.
Cac dbi tugng nay dong ¥ tu nguyén tham gla nghién curu.

+ Céac thong tin thu thap duoc trong qua trinh nghién ctru déu dugc
bdo mét hoan toan. Ching t6i chi st dung céc thong tin nay chi duy
nhit cho muc dich nghlen ctru khoa hoc.

+ Qua trinh nghlen clru tudn thu dung cac chuin muc dao dirc trong
nghién cuu y sinh ¢ Viét Nam.

+ Xét nghiém 25(OH)D, insulin duoc thyc hign danh cho nghién
ctru, khong nam trong quy trinh chan doan va diéu tri nén hoan toan
mién phi cho dbi tuong tham gia nghién ctru.



) Chuong 3 )
KET QUA NGHIEN CUU

3.1. PAC PIEM CHUNG G POI TUQNG NGHIEN CUU
Bang 3.1. Pic diem chung é doi twgng nghién ctru

D diémN 123 4%04
s am ,

Giot N 177 536
<40 64 19,4
Nhomm tud 40 -59 208 63,0
om tuol > 60 53 17.6

X £ SD 49,90 + 11,38
Binh thuong 144 436
Thé tron Thtra can 98 29,7
ong Béo phi 88 26,7

X £ SD 23,47 = 3,00

3.2. PAC PIEM NONG PQ 25-HYDROXYVITAMIN D HUYET
TUONG, KHANG INSULIN VA HQI CHUNG CHUYEN HOA
3.2.1. Pac diém nong do 25-hydroxyvitamin D huyét twong ¢ doi
twgng nghién clu ]
Bang 3.2. Nong d¢ 25-hydroxyvitamin D huyét twong
¢ doi twong nghién ciru

_ >itaminD| Thiéu Trung vi
Yéu tb ” P (khoang tir phanvi) | P
n 0
Chung 28,65 ]
N = 330) 1821552 | - (24,10 - 34,33)
Nam 32,10
Gigi|_ (=159 | O[5V o] (2610737500 | 0
NG 121 | 684 | 26,70 '
(n=177) ! (22,50 - 31,30)
<40 wor 27,35
(n=64) | 39 609 - (22,65 - 32,93) -
.. [20—59 woi 29,50
Tuo1 (n - 208) 108 51,9 > 0,05 (24,30 - 34,60) > 0,05
> 60 tuot 27,20
(h=58) | 3° |603|>0051 (o448 3390) |>005
Binh thuon 30,00
| (n=144) @) | 89 | 479 (25,00 - 34,58)
Thé [~ Thiacdn | gg | 595 | <005 27,20 <0,05
trong| (n=98) (b) : (a&<) (22,80 — 34,18) (a&e)
Béo phi 55 | 625 27,05
(n=88) (c) ! (22,65 - 33,08)




3.2.2. Pic diém khang insulin & dbi twong nghién ciru
Bang 3.3. Nong d§ insulin mau, chi s6 HOMA1-%B
va HOMA-IR & doi twgng nghién ciru

Théng so n| %) | X+tSD (khoﬁflgllt%gpvlliﬁn vi)
Insulin (uU/mL) |Tang| 77 |23,3| 9,74+7,02 (5,007]?1,33)
HOMA1-%B |Giam| 248 |75,2|93,14 +51,35 (57,418LE01()15’46)
HOMA-IR  |Tang|105|31,8| 2,56+ 2,20 (1,23'?32192)

Bang 3.4. Nong d¢ insulin mau, chi s6 HOMA1-%B

va HOMA-IR theo gi¢i & dbi twong nghién ciru

- Gi6i] Nam (n=153) | Nit (n=177)
Thong so n % n % P
Insulin Tang 27 17,6 50 28,2 |<0,05
(WU/mL) Trungvi 6,80 8,50 <0,01
(khoang tr phan vi) | (4,75-10,50) | (6,05 —13,10)
Giam 127 ] 83,0 121 ] 634 [ <001
HOMA1-%B Trungvi 75,38 93,75 <0.001
(khoang tir phan vi) | (48,46 —101,08) | (65,50 —124,38) :
Tang 40 ] 26,1 65 | 36,7 [<0,05
HOMA-IR Trungvi 1,67 2,09 <0.05
(khoang t phan vi) | (1,09 — 2,64) (1,41 -3,16) '
Bang 3.5. Nong d¢ insulin mau, chi s6 HOMA1-%B
va HOMA-IR theo nhém tudi ¢ dbi tuwgng nghlen clru
Nhom| <40 tudi 40 — 59 tuoi > 60 tuoi
tudi| (n=64) (n = 208) (n = 58) P
5 (a) (b) (©)
Thong so0 n % n % n % [(@)&(b)|(8)&(c)
Tang insulin 13 - 7020,3 46 - 8522,1 18 - 7031,0 > 0,05 | >0,05
WUML) 1 5137 10.40) | (493-11,30) | (518-1345) | > %05 | >005
Giam 47 | 734 157 | 755 4 | 759 [>0,05] >0,05
82,48 82,69 86,67
HOMAL%B | (60,00~ 121,33) | (56,36 - 114,05) | (52,72 -117,08) | ~ %05 | > 0.05
Ting 15 |8823,4 67 |9632,2 23 |9 39,7 | >0,05| >0,05
1, 1, 1,95
HOMAIR | (120" 254) | @18-201) | (124-343) |~ 005]>005

9




3.2.3. Pic diém hoi chirng chuyén héa fr,df')i twong nghién ciru
Bang 3.6. Piac diem HCCH ¢ do6i twong nghién ciru

Thanh to n %
Tang vong bung (cm) 162 49,1
Tang triglycerid (mmol/L) 166 50,3
Giam HDL-C (mmol/L) 160 48,5
Huyét 4p tang (mmHg) 100 30,3
Tang glucose (mmol/L) 136 41,2
Chung (n = 330) 119 36,1
Nam (n = 153) 64 28,1
. Nir (rj =177) 208 42,9
< 40 tudi (n = 64) 20 31,3
40 — 59 tudi (n = 208) 73 35,1
> 60 tudi (n = 58) 26 44,8

3.3. MOI LIEN QUAN GIUA NONG PO 25-HYDROXYVITAMIN D
HUYET TUONG VOI KHANG INSULIN VA HOQI CHUNG

CHUYEN HOA

3.3.1. Méi lién quan giira ndng d 25-hydroxyvitamin D huyét twong

v6&i khang insulin

3.3.1.1. Méi lién quan gia néng dp 25-hydroxyvitamin D huyét
twong véi khang insulin ) )
Bang 3.7. Nong do 25(OH)D huyét twong trén doi twong

khang insulin

25(OH)D| Thieu .
Trung vi
(ng/mL) p e e p
. n % (khoang tur phian vi)
Doi twong
Co 24,70
) 76 | 72,4
Khang| (n=105) (21,25 - 30,50)
N = < 0,001 < 0,001
insulin Khong 30,20
106 | 47,1
(n=225) (25,50 — 35,25)
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Béng 3.8. Lién quan giira thiéu vitamin D véi ndng d9 insulin,
chi so HOMA1-%B va HOMA-IR ¢ doi twgng nghién ciru

Vitamin D| Thiéu Pi Trung vi
) (n=182) | (n=148)| p (khoang tw p
Thong so phan vi)
n % | n|%
Khong tang 30,30
insulin | (n=153) | 118|460]135]534) 0001 (2555 -3535) |
(LU/mL) Tang ’ 23,30 ’
n=77) | % |81 131169 (21,20 — 27,10)
Giam 30,30
7 117 |47,2| 131 (52,8 '
HOMAL-%B Kg]@r_lglg?a)m <0,001 (25'55’4‘3%5'15) <0,001
(n=g2) | % |793| 171207 (21,20 — 28,43)
Khéng tang 30,20
- 106 |47,1| 119 |52,9
HOMA-IR (”T‘éfl%) <0,001 (25'55 4‘7%5'25) <0,001
A8 | 76 (72,4| 29 (276 '
(n = 105) (21,25 — 30,50)

Bang 3.9. Lién quan giira ty 1é thiéu vitamin D theo
khang insulin va G, > 7 mmol/L & dbi tweng nghién ciu

Vitamin D Thiéu Pi
p
Doi twong n % n %
Khong khang insulin
vaGo<7mmollL | 106 | 47,7 | 116 | 523 -
(n=222) (a)
Khang insulin
(n =89) (b) 65 73,0 24 27,0 | Pen<0,001
Go > 7 mmol/L
(n=3) (c) 0 0,0 3 100,0 P(agc) =
Khéng insulin va
Go > 7 mmol/L 11 | 688 | 5 31,3 | Pasg> 0,05
(n = 16) (d)
Tong (N = 330) 182 | 552 | 148 | 448
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3.3.1.2. C4c yéu té nguy co trong dw bao khang insulin ¢ déi twong

nghién caru

Bang 3.10. Piém cit cac yéu td nguy co trong du bao
khang insulin ¢ doi twong nghién ciru

Thong sb

Diém
cat

by
nhay

D¢ dic
hiéu

AUC

95%ClI

p

25(OH)D (ng/mL)

<273

67,6%

64,0%

0,683

0,63-0,73

< 0,001

Tubi (nam)

> 46

68,6%

47,6%

0,574

0,52-0,63

< 0,05

BMI (kg/m?)

>22,3

83,8%

44,0%

0,665

0,61-0,72

< 0,001

Vong bung

(cm)

Nam

>89

72,5%

74,3%

0,751

0,67-0,82

< 0,001

N

>79

93,9%

61,6%

0,809

0,74 -0,86

< 0,001

Triglycerid
(mmol/L)

>2,1

58,1%

76,0%

0,697

0,65-0,75

<0,001

HDL-C
(mmol/L)

Nam

<1,01

47,5%

68,1%

0,581

0,50 - 0,66

> 0,05

N

<132

78,5%

43,8%

0,612

0,54 -0,68

<0,05

HATT (mmHg)

> 130

51,4%

83,1%

0,697

0,65-0,75

<0,001

HATTr (mmHg)

>75

70,5%

58,7%

0,698

0,65-0,75

<0,001

Glucose (mmol/L)

>5,6

73,3%

80,4%

0,832

0,79-0,88

<0,001

Bang 3.11. Hoi quy logistic nhi phan giira cac yéu té nguy co
v6éi khang insulin ¢ doi twgng nghién ciru

Hoi quy logistic Pon bién Pa bién
nhi phan
Théng sb ! OR P OR P
25(OH)D < 27,3 ng/mL 3,71 <0,001 1,38 > 0,05
Tuoi > 46 1,98 <0,01 1,54 > 0,05
Gidi nir 1,64 <0,05 1,51 > 0,05
BMI >223 3,78 < 0,001 1,01 > 0,05
Tang vong bung 12,75 <0,001 8,85 < 0,001
Triglycerid > 2,1 mmol/L 3,99 < 0,001 3,74 < 0,001
Giam HDL-C 2,55 < 0,001 1,74 > 0,05
HATT > 130 mmHg 5,21 < 0,001 2,08 > 0,05
HATTr > 75 mmHg 3,39 < 0,001 1,18 > 0,05
Glucose > 5,6 mmol/L 11,31 < 0,001 17,71 < 0,001
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3.3.2. Méi lién quan giira nong d9 25-hydroxyvitamin D huyét twong

v6i hdi chimg chuyén héa

3.3.2.1. Méi lién quan gi@a néng dp 25-hydroxyvitamin D huyét
tuwong véi hgi ching chuyén héa ]
Béang 3.12. Nong do 25(OH)D huyét twong trén doi twgng HCCH

Zsrs(g)/:)LD) Thiéu D Trung vi D
Péi twong n % (khodng tir phin vi)
Co 24,00
h 102 | 85,7 '
HeeH |-(n=119) <0001 |—(20:20-27.00) | _ 40
Khong 80 | 379 31,80
(n = 211) ' (26,90 — 36,20)

Bang 3.13. Lién quan giira ty I¢ thiéu vitamin D véi cac thanh t6

cia HCCH & déi twong nghién ciu
. . Thiéu Pu Trung vi
Vitamin D|, "_ _ . B e
Thanh t& (n=182)|(n =148) p (kl;loAang.tu’ p
n|% | n|% phan vi)
Binh thuong 31,95
Vong bung| (n=168) | °0 |3°:7]108/643] 0001 L(27:183620) | o o
(cm) Tang |199(753| 40 |24,7] 25,35 ’
(n = 162) ! ' (21,70 - 29,98)
Binh thuong 30,00
Triglycerid|_(n=164) | 0 [48.8] 84 512) 005 |(2510-3448)| o
(mmol/L) Tang 102 614! 64 1386 ' 27,10 '
(n = 166) ! ' (22,58 - 34,30)
Binh thuong 30,20
HOL-C | (n=170) | 80 [471] 90 1329 |(2510 "3533)| o o0
(mmol/L) Giam 102 637! 58 136.3 ’ 26,70 ’
(n = 160) ! ' (22,40 - 32,88)
~[Binh thuong 30,45
Huyétap | (n=230) |10°|*97|125]543) (2500 "3548) o o
(mmHg) | Tang 1 97 \770 23 [230 24,70 ’
(n = 100) ! ! (21,20 - 29,28)
Binh thuong 29,20
Glucose | (n=104) | 102> 89 1459 124537 3473)| o
(mmol/L) Tang 77 156.6| 59 |43.4 ’ 27,65 ’
(n = 136) ! ' (23,03 33,98)
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3.3.2.2. CA4c yéu t6 nguy co trong du bao héi chiing chuyén hoa ¢ doi

twong nghién curu

Bing 3.14. Piém cit cac yéu t6 nguy co trong dy bdo HCCH
& doi twong nghién ciru

A A «R < A Dﬁ
Thong so Dieém cat| D nhay diic l;iéu AUC | 95%CI p
25(OH)D (ng/mL)| <282 | 832% | 71,1% | 0,802 | 0,76 0,84 | <0,001
Tubi (nam) > 58 26,1% | 88,9% | 0,550 | 0,49-0,60 | >0,05
BMI (kg/m°) >245 | 57,2% 78,2 | 0,738 | 0,69-0,78 | <0,001
HOMA-IR >22 85,7 80,1 | 0,876 | 0,84-0,91 | <0,001
Bang 3.15. Hoi quy logistic nhj phan giira cac yéu té nguy co
v6i HCCH & d6i twong nghién ciru
uy logistic nhi phan| Pon bién Pa bién
Théng s6 OR p OR p
25(OH)D < 28,2 ng/mL 12,17 | <0,01| 12,17 |< 0,001
Tudi > 58 1,83 |<0,05| 1,83 |<0,01
Gidi nlt 193 |<0,01| 1,93 |>0,05
BMI > 24,5 4,78 |<0,001| 4,78 |<0,001
HOMA > 2,2 19,35 | <0,05 | 19,35 |< 0,001

Nhén xét: O doi tuong nghién ctru, céc yéu td: nong do 25(OH)D
< 282ng/mL, tudi > 58, BMI > 24,5 va HOMA > 2.2 14 cac yéu tb
nguy co doc lap d6i véi HCCH (p < 0,05 dén p < 0,001).
3.3.3. Méi lién quan giita nong dd 25-hydroxyvitamin D huyét
twong theo khang insulin va hi chirng chuyén héa

Bing 3.16. Nong dd 25(0OH)D huyét twong theo khang insulin va
HCCH & d6i twgng nghién ctru

25(0H)D ~ Trune i
Lrungvik
Pbi twong ng/imL) n X1 5D (khoang tir phan vi) P
Khong khang insulin 31,70

Va khang HGCH (@) 1903260 830 | 55 65 "3 30) -
Khang insulin () | 213277583 | (g 2o 35) ?a%é%?
HCCH (c) 35 | 24,59 + 5,38 (20,9%4;986'90) ?gé?g)l
Khang insulin va 23,25 < 0,001
HECH (d) 84 12505%7.62 | (50757°5710) | (a&d)

Téng 330(29,84 £ 855 | (o 58 )
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Bing 3.17. Lién quan giira ty 1¢ thiéu vitamin D theo
khang insulin va HCCH & doi twgng nghién ciru

) Vitamin D Thicu Du
Péi twong n | % | n | % P
Khong khang insulin va
khéng HCCH 76 | 40,0 | 114 | 60,0 -
(n=190) (a)
Khéng insulin
HCCH
(n = 35) (¢) 30 | 857 5 14,3 | Prasc < 0,001
Khéng insulin va HCCH
Tong (N =330) 182 | 55,2 | 148 | 4438

3.3.4. Céc yéu to nguy co trong du bao thiéu vitamin D & doi
twgng nghién ciru
Bang 3.18. Piém cit cac yéu to nguy co trong du bio
thiéu vitamin D & déi twong nghién ciru

Piém | Do [P dio
cit | nhay | hiéu
Tudi (ndm) < 50 |58,8%]48,7%)| 0,520 | 0,465—0,575| > 0,05
BMI (kg/m?) >21,6/81,9%|35,1%)| 0,587 | 0,532—0,641 | < 0,01
Vongbung | Nam | > 89 [62,3%|78,3%| 0,717 | 0,638—0,787 | < 0,001
(cm) Nir | > 80 [65,3%]69,6%)| 0,658 | 0,583—0,728 |< 0,001
Triglycerid (mmol/L) | > 1,53/60,4%]|534%| 0,557 | 0501 —0,611| > 0,05
HDL-C | Nam |< 1,14/60,7%|56,5%| 0,603 [ 0,520—0,681| < 0,01
(mmollL) | Nir |[< 1,36|74,4%]|42,9%]| 0554 | 0,478 0,629 | > 0,05
HATT (mmHg) | >130 |38,5%]85,1%| 0,566 | 0,511—0,620| < 0,05
HATTr (mmHg) | > 80 [20,3%|90,5%]| 0,542 | 0,487 —0,597 | > 0,05
Glucose (mmol/L) | > 6,1(22,0%]|86,5%| 0,522 | 0,466 —0577| > 0,05
HOMA-IR > 3,0(36,3%| 90,5%| 0,667 | 0,613—0,718 < 0,001

Théng s6 AUC| 95%CI P
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Bang 3.19. Hoi quy logistic nhi phén giira cic yéu to nguy co voi
thieu vitamin D ¢ doi twgng nghién ciru

Hoi quy logistic Pon bién Pa bién
nhi phan
Théng s6 OR P OR
Gioi nir 326 | <0,001| 288 |<0,001
BMI > 21,6 2,37 <0,01 1,01 > 0,05
Téng vong bung 540 |<0,001| 291 <0,01
Triglycerid > 1,53 mmol/L 1,75 < 0,05 1,19 > 0,05
Giam HDL-C 2,44 | <0,001 1,55 > 0,05
HATT > 130 mmHg 358 | <0,001| 2,76 < 0,05
HATTr >80 mmHg 2,44 <0,01 0,53 > 0,05
Glucose > 6,1 mmol/L 1,80 < 0,05 0,56 > 0,05
HOMA-IR > 3,0 495 | <0,001| 2,88 < 0,05
Chuwong 4
BAN LUAN

4.1. PAC PIEM NONG DPQ 25-HYDROXYVITAMIN D HUYET
TUON G, KHANG INSULIN VA HOI CHUNG CHUYEN HOA
4.1.1. Nong dd 25-hydroxyvitamin D huyét twong & dbi twong
nghién ciru

Keét qua nghién clru cua chung t6i ghi nhan: ndng d6 25(OH)D huyét
tuong & dbi tuong nghién ciru la 28,65 (24,10 — 34 33) ng/mL. Trong
do, co 182 ddi tugng thiéu vitamin D, chiém ty 1€ 55,2%.

Hilger va cong su (2014) da nghlen clru cc gia tri lién tuc ciia ndng
do 25(OH)D trong dénh gia co hé thong cua 195 nghién clru dua trén
dan sb toan thé glcn Céc nghién ctru lién quan den hon 168.000 nguoi
tham gia tir 44 qudc gia cho thay c6 su thay 601 dang ké vé nong do
trung binh 25(OH)D luu hanh, khac nhau tir 2 dén 54 ng/mL véi 88,1%
cua cac nghién ctru bao cao nong dd trung binh dudi 30 ng/mL, 37,3%
duéi 20 ng/mL va 6,7% dudi 10 ng/mL.

Chang t6i nhan dlnh nong do 25(0OH)D va ty I¢ thiéu vitamin D c6
nhiéu tri s6 két qua khéc nhau cé thé phu thugc doi tugng nghién cau,
chang téc, vi do, mua, labo xét nghiém, phuong phap dinh lugng. ..

4.1.2. Khang insulin & di twong nghién ciru

Két qua nghién cau cua chang t6i ghi nhan & ddi twong nghién cau,
trung vi (khoang tir phan vi) ndng do insulin la 7,75 (5,00 — 11,33), chi sb
HOMA1-%B la 84,00 (57,41 — 115,46) vd& HOMA-IR la 1,93 (1,20 —
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2,92). Ty I¢ tang nong do insulin 1a 23,3%, giam chi s6 HOMA1-%B la
75,2% va ting HOMA-IR la 31,8%.

Ty I& khang insulin rét khac nhau qua két qua cia cac nghién ctru nhan
khau hoc. Trong khi dan s6 chau Au c6 ty & khang insulin thap hon, udc tinh
khoang 17% trong mot nghlen cuu cua Ban Mach, ty I¢ khang insulin da dugc
bao cao Ién t&i 51% & mién Trung Iran. Mat khac ty 1¢ khang insulin dugc
o tinh 12.39,1% & cac ddi trong nguoi My goc Mexico.

Nhu vay, cac yéu to di truyén, bién dol ve di truyén ngoai gen va yéu
t6 van hoa xa hoi khac nhau 1a nhimng yeu t6 quan trong quyet dinh do
nhay insulin. Ngoai ra, viéc sir dung cac phuong phap danh gia khang
insulin, str dung diém cat HOMA-IR khac nhau ciing c6 thé gop phan vao

su khac nhau vé ty I¢ khang insulin.
4.1.3. Hoi ching chuyén hoa & déi twgng nghién ciru .

Két qua nghién cau cua chdng t6i ghi nhan tong s6 ddi tuong cua
nghién ctru 1a 330 ngudi, trong d6 c6 119 dbi tugng c6 HCCH chiém ty I&
36,1%, c6 211 ddi tuong khong c6 HCCH chiém ty 1€ 63,9%.

Maria Aguilar va cong su (2015) da nghién cau ty 1¢ méac HCCH trong
dan sb My tir 2003 — 2012 ghl nhan ty I¢ HCCH la 33%. Mot cugc khao
st cat ngang trén 10441 nguoi Trung Quéc do tudi > 18 cua Boren Jiang
va cong su (2018) ghi nhan ty I¢ mac HCCH la 22%. Nghién ctu cua
Hernlngtyas va COng su (2019) ghi nhan trén 8573 ngudi trong dan sb
Indonesia co ty I¢ mac HCCH la 21,66%.

Nhu vay, ty le méc HCCH khac nhau c6 thé tly thudc vao doi [tuong
nghlen cau, cach chon mau, ¢& mau, khu vuc dia Iy va dan toc. Didu nay
c6 thé cho chung ta goi y Ve tac dong cua anh nang mat troi, cling nhur ché
do dinh dudng va tap quan cta cac dan toc dbi véi nguy co mic HCCH.
4.2. MOI LIEN QUAN GIUA NONG PO 25-HYDROXYVITAMIN D
HUYET TUONG VOl KHANG INSULIN VA HOI CHUNG
CHUYEN HOA
4.2.1. Méi lién quan giira nong d9 25-hydroxyvitamin D huyét tuong
véi khang insulin

+ Nong do 25(OH)D huyet twong va khang insulin

Két qua nghién cau cia chang toi ghi nhan néng do 25(0OH)D
huyét tuong trén d01 tuong khang insulin 1a 24,70 (21,25 — 30,50)
ng/mL thap hon déi tugng khong khang insulin Ia 30,20 (25,50 — 35,25)
ng/mL (p < 0,001). Trong do, ty I¢ thiéu vitamin D trén ddi tuong
khang insulin 1a 72,4% cao hon d6i tugng khong khang insulin la
47,1% (p < 0,001). So véi nhom khong khang insulin va G, < 7
mmol/L, nong do6 25(0H)D huyet tuong trén dbi tuong khang insulin,
va trén dbi tuong khang insulin va G, > 7 mmol/L thap hon (p < 0,05
dén p < 0,001).
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Thiéu vitamin D gop phan vao ca khang insulin ban dau va két cuc
gay DTD do chét té bao B. Vitamin D c6 tac dung duy tri cac qua trinh
té bao va didu nay c6 tac dung lam giam sy khoi phat cua DTD nhu;
duy tri con duong tin hi¢u Wnt/-catenin co tac dung uc ché biét hoa té
bao md trong qua trinh tao m&. Ngan ngura chét té bao theo _chuong
trinh bang cach uc ché protein khong két cap 2. Hoat dong dé duy tri
con dudng truyén tin hiéu Insulin bang cach tang bleu hién cua thy thé
insulin. Vitamin D giup diéu hoa tict cac adlpokln chét c6 vai 1ro quan
trong trong viéc duy tri can bang ndi mdi glucose va I|p|d Bang cach
diéu hoa sy hinh thanh cua Ieptln l[am giam thém an, no lam giam tiéu
héa cac chat chuyén hoa qua muc.

+ Maéi lién quan gi@a thiéu vitamn D véi khang insulin

Ngay cang c6 nhicu bang ching cho thay vitamin D ¢4 vai trd trong
khang insulin, dugc xem la co ché trung tdm cia HCCH. Vitamin D c6
tac dong ting nhay cam insulin theo nhiéu cach, bao gom ting bicu
hién thu thé insulin, hoat héa cac yeu t6 phién ma quan trong trong can
bang noi moi glucose hoac gian tiép thong qua diéu hoa calci, rat Can
thiét cho cac qua trinh noi bao qua trung gian insulin, Anh huong den
chte ning té bao P tuyén tuy cd thé qua trung gian bang cach lién két
cua dang hoat dong, 1,25(0OH)2D, véi thu thé vitamin D duoc bleu hién
trong cac té bao B hoic bang cach hoat hda cua vitamin D, c6 thé Xay ra
trong té bao B boi 25(OH)D lo- hydroxylase (CYP27B1), duogc bleu
hién trong cac té bao P. Vitamin D cling c6 thé anh huéng gian tiép den
chirc ning té bao P thong qua diéu hoa dong calci, do d6 anh hudng dén
insulin, mot qua trinh phu thudc vao calci.

Két qua nghién ctu ciia ching t6i ghi nhan & déi tuong nghién cuu,
néng do insulin, chi s6 HOMAL-%B va HOMA-IR & nhom thiéu
vitamin D cao hon so v¢i nhém du (p < 0,001). Trong nhom thleu
vitamin D, ty I¢ tang nong do insulin, HOMA-IR, va giam chi s6
HOMAZ1-%B cao hon so véi nhom du (p < 0,001).

Sheena Kayaniyil va cong su (2010) nghién cuu mol lién quan cua
vitamin D véi khang insulin va roi loan chirc nang té bao B ¢ cac doi
tuong Song & Toronto va London ¢6 nguy co mac bénh DTD tip 2, ghi
nhan c6 moi twong quan nghich glu’a nong do 25(0OH)D va HOMA IR
(r=-0,29, p < 0,0001). Bing Han va cong su (2017) khao sat mébi lién
quan glua nong do 25(OH)D voi khang insulin ¢ Trung Qudc da ghi
nhan moi tyong quan nghich cua nong do 25(OH)D voi khang insulin
trong dan so6 ndi chung, nong do 25(OH)D c¢ lién quan dang ké voi chi
so HOMA-IR trong dan so6 thira can hodc tién DTD. Trong nghién ciu
cit ngang cua Vigna L va cong su (2017) trén 385 nguoi Y truong
thanh ghl nhan nong do 25(0H)D trong mau c6 tuong quan nghlch Voi
BMI va chi s6 HOMA-IR. Nghién ctru & Uc ctua Gagnon C va cong su
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(2012) ghi nhan ndng do 25(OH)D trong mau c6 tuong quan nghich véi
HOMA-IR (p < 0,001), thiéu vitamin D c6 lién quan dén gla tang nguy
co khang insulin cao hon sau 5 ndm. Khéo sat kiém tra suc khoe va
dinh dudng qudc gia Han Quéc (2010 — 2012) thyc hién & ngu(n
truong thanh trén 20 tudi khong mac DTD (n = 15169) ghi nhin c6
moi trong quan nghich gitra néng d6 25(OH)D véi chi s6 HOMA1-%B
(r=-0,031, p < 0,027) va HOMA-IR (r =-0,138, p < 0,0001).

Cac thu nghiém 1am sang can thi¢p tap trung vao hiéu qua cua viéc
bd sung vitamin D dbi v6i cac thong sd chuyén héa lién quan dén
khang insulin.

Trong mdt thir nghiém lam sang mu ddi, ngau nhién, ¢ déi chung clia
Tabesh M, Azadbakht L va Faghlhlmam E (2014) \S hleu qué ctia bd sung
calci-vitamin D trén thong so chuyén hoéa ¢ nguoi thiéu vitamin D méc
DTD tip 2, dd két luan bd sung calci-vitamin D, lam glam insulin mau,
HbAlc, HOMA- IR, LDL-C va cholesterol toan phan cé su gia ting dang
ké dbi voi QUICKI, HOMA-B va HDL-C. Nghién ctru cua El Hal] Cva

ong su (2018) ghi nhén bd sung 30000 TU cholecalciferol moi tuan lam
glam dang ké HOMA-IR, cholesterol toan phan va LDL-C va glucose mau
d6i ¢ nhom can thi¢p so voi gia duoc.

+ Gid tri dw bdo ciia néng dp 25(0OH)D huyét twong doi véi
khang insulin

Két qua nghlen ciru cua chiung to6i ghi nhan voi véi diém cat
<273 ng/mL nong do 25(OH)D huyet tuong co gia tri dy bao khang
insulin & dbi tuong nghién cuu véi do nhay: 67,6%, do dac hicu:
64,0%, p < 0,001, AUC: 0,683.

Nghién ctu & Trung Quéc cua Cuijuan Wang va cong su (2016) trén
167 nam gioi thira can béo phi c6 glucose mau binh thuong, trong phan
tich da bién, ghi nhan ndng do 25(0H)D thip 1a yéu t6 nguy co doc lap
voi tang HOMA-IR & nam gioi béo ph1 (B=-0,016,p=0 004) Nghién
ciru ¢ Brasil cua Barbalho SM va cong sy (2018) vé mdi lién quan
glua tinh Jrang vitamin D va cic yéu t6 nguy co HCCH, ghi nhén
60 nhom nong do 25(OH)D thp c6 insulin mau va HOMA-IR cao hon
(p < 0,05) so véi nhom co6 du vitamin D. Kayamyll S va cong su (2010)
da tim hiéu moi lién quan gitta vitamin D voi khang insulin va r6i loan
chure nang té bao B & 712 doi tuong c6 nguy co mac DTD tip 2. Két qua
nghlen curu ghi nhan vitamin D c6 thé dong mot vai tro trong sinh bénh
hoc ciia BTD tip 2 vi ndng do 25(OH)D co6 lién quan doc lap véi ca
nhay cam insulin va chtrc ning té bao P & cac dbi tugng c6 nguy co
mac DTD tlp 2.

Nhu vay, cac phat hién gan day cho thay nen tang phan tir cua sy
hinh thanh khang insulin ¢ lién quan dén thiéu vitamin D. Ca hoat
dong phan tir qua gen va khong qua gen cua vitamin D déu lién quan
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dén duy tri nhay cdm insulin. Két qua cua cac nghién ctru co ban va 1am
sang cho thay thiéu vitamin D 12 mot yéu t6 quan trong c6 thé thuc day
nhanh qua trinh hinh thanh khang insulin.

4.2.2. Méi lién quan giira nong d9 25-hydroxyvitamin D huyét twong
v6i hoi chirng chuyén héa

+ Nong do 25(OH)D huyet twong va héi chirng chuyen héa

Két qua nghlen ciiu cua chung toi h1 nhén nong do 25(OH)D
hUyet tuong trén di tugng HCCH 1a 24,00 (20 90 - 27,00) ng/mL thap hon
déi tugng khong HCCH 1a 31,80 (26,90 — 36,20) ng/mL (p < 0,001).
Trong do, ty 1& thiu vitamin D trén ddi tugng HCCH 1a 85,7% cao hon
dbi tuong khong HCCH 1a 37,9% (p < 0,001). Vong bung va HATT
& nhém thiéu vitamin D cao hon so v6i nhom du co (p < 0,05 dén
p<0 001)

Mot so6 nghlen ctru trén thé gidi co két qua trong ddng: Fu J va cong
sy (2018) nong d6 25(OH)D trong mau ¢ nhom HCCH la 12,49 (10,34
— 18,28) ng/mL thap hon nhém khong HCCH la 14,21 (11,08 — 19,09)
ng/mL va ty ¢ thieu vitamin D ¢ nhom HCCH 13 80,7%. Mitri J va
cong su (2014) nong d6 25(0OH)D & nhém HCCH la 20,9 (9,4) ng/mL
thip hon nhém khong HCCH 1a 23,2 (10, 3) ng/mL va ty 18 thiéu
vitamin D 6 nhom HCCH la 75,7%. Nghlen cuu cua Gagnon C va cong
sur (2012): ndng d6 25(0OH)D & nhém HCCH a 25 (9) ng/mL thap hon
nhom khong HCCH la 27 (10) ng/mL.

+ M01 lién quan gura thiéu vitamin D véi héi chirng chuyén héa

Két qua nghién clru cua ching t6i ghi nhan ¢ doi twong nghién ctru,
trong nhom thiéu vitamin D, ty 1€ tang Vong bung, tdng triglycerid,
giam HDL-C, huyét ap ting cao hon véi nhém du (p < 0,05 dén
p < 0,001).

Mot cudc khao sat 16n cua Han Qudc (2016) danh gia trén 180918
dbi tugng da két luan duy tri nong do 25(OH)D trén mot mirc nhat dinh
trong dan sb Han Qudc (> 21,4 ng/mL ¢ nam gi6i va > 17,2 ng/mL &
nir gl(n) ¢6 thé c6 tac dung bao vé chéng lai cac bénh chuyen hoéa, bao
gom cd HCCH va khang insulin. Nghlen ciru cua Gradillas- Garcia Ava
cong su (2015) ghi nhan c6 moi twong quan nghich gura ndéng do
25(OH)D véi vong bung (r = -0,19, p = 0,0014), huyet ap (r =-0,14,
p=0 0272) triglycerid (r = -0, 18 p = 0,0037) va ¢c6 moi tuong quan
thuan véi HDL-C (r = -0,14, p = 0,0266). Piantanida E va cong su
(2017) cling ghl nhan mdi twong quan nghlch gilra nong do 25(OH)D
voi the trong, Vong bung, glucose mau doi va huyet ap tam thu.

Két qua cta cac nghlen cuu nhu trén chi ra rang xac dinh nong do
25(OH)D c6 thé dugc sur dung dé tién lugng va phat hién s6m nhing
nguoi ¢6 nguy co mac HCCH.

Dé danh gia hiéu qua cua viéc bd sung vitamin D & nhitng ngudi
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mic bénh chuyen hoa, nghlen cuu Mutt va cong sy (2019) trén 636
ngu:or1 cao tuodi song ¢ mién Bac Phan Lan v¢ tinh trang vitamin D va
cac thanh t6 ctia HCCH, két qua cho thay nong d6 25(0OH)D c6 mdi
twong quan nghich vé1 BMI, vong bung, glucose mau lic doi, insulin
Iuc do1, cholesterol toan phan, triglycerid va HOMA-IR, hon nira, O
nhom du vitamin D c6 lién quan dén viée ting HOMA- S khi so sanh
vé&i nhom thleu vitamin D, cac dbi tuong mac HCCH (41%) ¢6 ndng do
25(OH)D thap hon khi so v6i cac dbi tuong khong mac HCCH (3 8%);
& cac doi tuong bd sung vitamin D ¢¢6 ty 1€ mac HCCH va cac thanh t6
cua HCCH thap hon dang ké (42,6% so v6i 57 4%) khi so véi cac dbi
tuong khong duoc bd sung. Mot thir nghiém ngau nhién ¢ dbi chung
cua El Hajj va cong su (2018) nham danh gia hiéu qua cua didu tri
vitamin D dbi voi can bang ndi moi va chuyén hoa glucose 0 115 nguoi
cao tudi Lebanon trong 6 thang, nhém can thiép sur dung 30000 1U
cholecalciferol mdi tudn, bd sung vitamin D lam g1am dang ké
HOMA-IR, cholesterol toan phan, LDL-C va glucose mau doi trong
nhom can thi€p so véi gia dugc. Mot thir nghiém ngau nhién c6 doi
chung gia dugc ctia Sun X va cong su (2016) da ghi nhén trén 96 nguoi
Nhat Ban khoe manh duoc b6 sung vitamin D (420 IU/ngay vitamin D3)
hodc g1a duoc, 81 ddi twong da hoan thanh nghién ciru sau 1 nam, két
qua nong do 25(OH)D tang tir 13,2 ng/mL 1én 24,4 ng/mL, nong do
glucose mau doi trung binh giam 3 mg/dL va giam HOMA-IR tr 1,17
xuong 0,84 trong nhém duoc can thiép.

‘Tat c4 cac nghién ctru cho thay b sung vitamin D c6 kha nang co loi it
nhét trén mdt trong nim thanh t6 ciia HCCH, vdi tic dung 1o rét hon &
nhung nguoi khoée manh. Nhu vay, phan 16n cac bang chung hién tai Ging
ho gia thuyet rang nong do 25(OH)D dua trong mau g1up cai thién cac khia
canh chuyén hoéa cua nhay cam insulin, PTD, HCCH va béo phi.

+ Gia tri du bao cia nong d¢ 25(OH)D huyét twong doi véi
hoi chu’ng chuyen hoa

Két qua nghién ctru cua chiing t61 gh1 nhén voi diém cat < 28,2 ng/mL,
ndéng d6 25(0OH)D huyét twong cé gia tri du bao HCCH v6i1 do nhay:
83,2%, do dac hiéu: 71,1%, AUC: 0,802. Trong do, nong d6 25(0OH)D
huyét tuong 13 yéu té nguy co doc lap dbi voi HCCH (OR 34,99,
p <0,001). Cac nghién ctru trén thé gidi cling di ching minh vai tro cua
vitamin D trong HCCH.

Két qua ngh1en ctru ctua Carnero r va Antonio E (2019) x4c dinh
d1em cat cua nong d6 25(0OH)D 1a 26 ng/mL dé du bao nguy co phat
trién HCCH voi d nhay 1a 72,2%: d6 dac hiéu: 66,4%. . Tuy nhién, két
qua ngh1en ctru cia Yanhui Lu va cong su (2015) ¢6 diém cat thip hon
nghién ctu cta ching t6i 1a 15,6 ng/mL voi do nhay: 67,0%, do dac
hiéu: 39,0%. Barbalho SM va cong sy (2018) ghi nhan ndng do
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25(OH)D duéi 30 ng/mL c6 lién quan dang ké voi HCCH, nong do
triglycerid cao va HDL-C thap (p < 0,05). Nghien ctru cua Gradillas-
Garcia A va cfng su (2015) ghi nhin moi lién quan gilta nong do
25(OH)D duéi 20 ng/mL va HCCH sau phan tich h6i quy tuyén tinh da
bién (OR: 2,02, p <0,021).

Theo Combs Gerald F va McClung James P (2017), chi s6 thong tin
quan trong nhit vé tinh trang vitamin D 1a nong do 25(OH)D trong
mau, binh thuong trong khoang 10 — 40 ng/mL. Gia tri diém cat to1 uu
ctia ndong d6 25(OH)D trong mau van con tranh luan.

KET LUAN

Qua khao sat nong do 25-hydroxyvitamin D huyét tuong trén 330
dbi tuong di kham sirc khoe téng quat. Ching toi rit ra két luan sau:
1. Ty 1@ thiéu vitamin D, khang insulin va hdi chitng chuyén héa & dbi
twong nghién ciu
1.1. Ty Ié thiéu vitamin D ¢ déi trong nghién creu

- Trung vi (khoang ttr phan vi) nong do 25(OH)D huyét twrong & ddi
tuong nghién cuiru 1a 28,65 (24,10 — 34,33) ng/mL.

- C6 182 dbi tuong thiéu vitamin D, chiém ty 18 55,2%.
1.2. Ty 1¢ khang insulin ¢ doi trong nghién creu

- Trung vi (khoang tir phan vi) ndng dé insulin 1a 7,75 (5,00 — 11,33), chi s6
HOMA1-%B la 84,00 (57,41 — 115,46) va HOMA-IR 1a 1,93 (1,20 - 2,92).

- Ty Ié ting ndng do insulin 1a 23,3%, giam chi s6 HOMA1-%B la
75,2% va tang HOMA-IR (khéang insulin) la 31,8%.
1.3. Ty & hai chang chuyén hoa ¢ ddi tugng nghién ciu

- C6 119 dbi tuong c6 HCCH chiém ty 18 36,1%, co 211 dbi tuong
khong c6 HCCH chiém ty 1¢ 63,9%.

- Ty Ié tang vong bung 1a 49,1%, ting triglycerid la 50,3%, giam HDL-C
12 48,5%, huyét ap tang 1a 30,3%, ting glucose 1a 41,2%.
2. Mbi lién quan giira nong dd 25-hydroxyvitamin D huyét twong véi
khang insulin va hai chitng chuyén hoa
2.1. Méi lién quan giia néng dé 25-hydroxyvitamin D huyét twong véi
khang insulin va hgi chiing chuyén hoa

- Trung vi (khoang tir phan vi) ndng d6 25(OH)D trén dbi twong khang
insulin 1a 24,70 (21,25 — 30,50) ng/mL thap hon di twong khdng khéang
insulin 12 30,20 (25,50 — 35,25) ng/mL (p < 0,001). Ty Ié thiéu vitamin D
trén dbi twong khang insulin 1a 72,4% cao hon d6i twong khdng khéng
insulin 12 47,1% (p < 0,001).
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- Ty I¢ khang insulin 1a 41,8% & nhom thiéu vitamin D cao hon so véi
nhém dua vitamin D 14 19,6% (p < 0,001).

- Nong do 25(0OH)D < 27,3 ng/mL ¢6 gia tri trong dy bao khang insulin
Vai d6 nhay: 67,6%, do dic hiéu: 64,0%, AUC: 0,683, p < 0,001.

- Trung vi (khoang tir phan vi) ndng do 25(OH)D trén dbi tuong HCCH la
24,00 (20,90 — 27,00) ng/mL thap hon déi twong khong HCCH la 31,80
(26,90 — 36,20) ng/mL (p < 0,001). Ty I& thiéu vitamin D trén ddi tuong
HCCH 14 85,7% cao hon déi twong khong HCCH 12 37,9% (p < 0,001).

- Trong nhom thiéu vitamin D: Ty ¢ ting vong bung, tang triglycerid, giam
HDL-C, huyét 4p tang cao hon véi nhom dit vitamin D (p < 0,05 dén p < 0,001).

- Nong d6 25(0OH)D la yéu t6 nguy co doc lap ddi voi HCCH
(OR: 34,99, p<0,001)

- Trung vi (khoang t&r phan vi) nong d6 25(OH)D trén ddi tuong co
khang insulin va HCCH la 23,25 (20,75 — 27,10) ng/mL thip hon ddi
tuong khdéng khang insulin va khong HCCH la 31,70 (26,80 — 36,30)
ng/mL (p < 0,001).

- Ty 1é thiu vitamin D trén d6i tuong cd khang insulin va HCCH 1a
85,7% cao hon so vai nhom khong khang insulin va khéng HCCH la 40%
(p <0,001).

2.2. Cic yéu té6 nguy co trong dw bdo thiéu vitamin D & doi twong
nghién ciru

- Céc yéu té tang vong bung, HATT > 130 mmHg va HOMA-IR >
3,0 la cé&c yéu té nguy co doc lap ddi véi thiéu vitamin D (p < 0,05 dén
p < 0,001).
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NHUNG HAN CHE CUA PE TAI

Nhirng han ché ciia nghién ctru bao gdbm: Thiét ké cit ngang ciia no,
khién cho khéng thé biét ban chat cia mdi lién quan dugc phat hién
gilta thiéu 25(OH)D voi khang insulin, HCCH va céc thanh t6 cia
HCCH. Céc kh6 khan trong thuc hanh tiéu chuan danh gia tinh trang
vitamin D & cac dbi tugng vi cac phuong phap dugc su dung dé dinh
luong nong do 25(OH)D trong mau lién quan truc tiép véi tong luong
vitamin D dugc tao thanh & da va hap thu tir thirc an, nhung khong phai
la vitamin D ty do hodc c6 dang c6 hoat tinh sinh hoc, khién that kho dé
biét chinh xé4c tinh trang vitamin D thyc té. Cac d6i tuong dugc chon tu
nhitng nguoi di kham stre khoe, thay vi tir mot mau ngau nhién cia diéu
tra dan s6, ty 1& luu hanh cta ca thiéu vitamin D, khang insulin va
HCCH c¢6 kha nang khac nhau.

KIEN NGHI

Qua két qua nghién ciru nay, ching téi ¢ kién nghi nhu sau:

+ Can dinh luong nong d6 25-hydroxyvitamin D trong mau ¢ ngudi
¢6 khang insulin va/hoac c6 hai chimg chuyén hoa.

+ Nhirng ngudi c6 cac yéu té nhu: Ting vong bung, ting huyét ap
va khéng insulin can b sung vitamin D.
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INTRODUCTION

1. The necessity of the research

Vitamin D is one of the essential nutrients to sustain the human
health. As a member of the hormone family, it has a classic role in
regulating the metabolism of calcium and a non-classic role in
affecting cell proliferation and differentiation. With the finding of the
vitamin D receptor in nearly every tissue and the more recent
discovery of thousands of the vitamin D receptor binding sites
throughout the genome controlling hundreds of genes, the interest in
vitamin D and its impact on multiple biologic processes has
accelerated tremendously as evidenced by many reports.

The metabolic syndrome (MS) substantially increases the risk of
developing type 2 diabetes and cardiovascular disease and is associated
with a range of adverse clinical outcomes, many of which are closely
associated with aging. Insulin resistance is the key etiologic defect that
defines MS, a group of interrelated disorders, including obesity,
hyperglycemia, dyslipidemia, and hypertension. It was identified that
molecular action of vitamin D is involved in maintaining the normal
resting levels of reactive oxygen species and Ca**, not only in pancreatic
B-cells but also in insulin-responsive tissues. Both genomic and non-
genomic action of vitamin D is directed towards insulin signaling.
Thereby, vitamin D reduces the extent of pathologies associated with
insulin resistance such as oxidative stress and inflammation. Current
guidelines recommend using the serum circulating 25-OHD level,
measured by a reliable assay, to evaluate vitamin D status. In the world,
a lot of research has investigated the relationships between low
25(0OH)D concentration with insulin resistance and MetS. However, the
results of other studies are conflicting and controversial.

In Vietnam, there have been studies of 25(OH)D concentration of in
patients with acute myocardial infarction, in type 2 diabetes, insulin
resistance in pregnant women with gestational diabetes mellitus.
Determining the relationship between 25(OH)D concentration with
insulin resistance, MS...provides useful information about the role of
vitamin D in some of these new pathological aspects, thereby contributes
to disease monitoring and treatment. Therefore, we do this dissertation:
"Study of the relationships between plasma 25-hydroxyvitamin D
concentration with insulin resistance status and metabolic syndrome".
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2. Research objectives

2.1. Determine the prevalence of vitamin D insufficiency, insulin
resistance, and metabolic syndrome in the subjects for general health
examinations at the International Medical Center — Hue Central Hospital.
2.2. Investigate the relationships between plasma 25-hydroxyvitamin D
concentration with insulin resistance and metabolic syndrome in the
study subjects.

3. Scientific and practical contribution of the study

3.1. Scientific contribution of the study

Metabolic syndrome, which is a group of cardio-metabolic risk
factors linked to insulin resistance state, is becoming a particular
concern. Subjects with insulin resistance and metabolic syndrome will
increase the risk of developing cardiovascular disease and diabetes.

There have been many studies proving that plasma 25(OH)D
concentration was inversely correlated with insulin resistance and
metabolic syndrome. However, a causal relationship between low
levels of plasma 25(OH)D with insulin resistance and MS has not
been clearly demonstrated. The results of the study provided
important scientific data of plasma 25(OH)D concentration in
subjects with insulin resistance, MS, and support the hypothesis of a
relationship between vitamin D insufficiency with insulin resistance
and MS, especially in Vietnam.

3.2. Practical contribution of the study

The results of the study contribute to determine plasma 25(0OH)D
concentration in subjects with insulin resistance, MS, and confirm relationship
between vitamin D insufficiency with insulin resistance and MS.

It is necessary to perform a 25(OH)D test in people with insulin
resistance or MS. We propose the prospective and intervention
studies of vitamin D in subjects with insulin resistance, MS.

4. Practical contribution of the study

This is the first study in our country to determine plasma
25(0OH)D concentration in subjects with insulin resistance, MS.

The results of the study contribute to confirm the relationships
between vitamin D insufficiency with insulin resistance and MS.

DISSERTATION PROPOSAL STRUCTURE

Dissertation has 127 pages with 4 chapters, 37 tables, 9 pictures, 1
diagrams, 19 charts, 148 references (Vietnamese: 21, English: 127).
Introduction: 3 pages. Owverview: 33 pages. Subjects and research
methods: 17 pages. Results: 36 pages. Discussion: 34 pages. Conclusion:
2 pages. The study limitations: 1 page. Recommendations: 1 page.
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Chapter 1
OVERVIEW

1.1. OVERVIEW OF VITAMIN D

Novel Actions of Vitamin D: Regulates cell proliferation and
differentiation and has a key role in the responses of the immune and
nervous systems. With the finding of the vitamin D receptor in
nearly every tissue and the more recent discovery of thousands of the
vitamin D receptor binding sites throughout the genome controlling
hundreds of genes, the interest in vitamin D and its impact on multiple
biologic processes has accelerated tremendously as evidenced by many
reports. Evidence of extraskeletal effects of vitamin D includes xenobiotic
detoxification, oxidative stress reduction, neuroprotective functions,
antimicrobial defense, immunoregulation, anti-inflammatory/anticancer
actions, and cardiovascular benefits.
1.2. VITAMIN D AND INSULIN RESISTANCE

Mechanism of action of vitamin D on insulin resistance:

+ Vitamin D maintenances pancreatic p-cells function.

+ The effect of vitamin D on insulin signaling and sensitivity.

+ Vitamin D alters epigenetic modifications evoked by upregulation
of DNA demethylases genes

+ The effect of vitamin D on adipogenesis.

+ Vitamin D reduces sub-inflammation coexisting with insulin
resistance.
1.3. VITAMIN D AND METABOLIC SYNDROME

+ Vitamin D with obesity: different explanations have been
suggested for obesity associated vitamin D insufficiency including a)
Volumetric dilution which means that serum levels of vitamin D
decrease as body size and hence fat stores increase. b) Differences in
lifestyle between obese and lean people. ¢) Differences in the ability
to activate vitamin D between obese and lean individuals. d) Vitamin
D sequestration within adipose tissue: Sequestration means that
orally-taken and cutaneously synthesized vitamin D are tightly bound
in fat depots and thus not appropriately released into the circulation
to support serum 25(OH)-D3 concentrations.

+ Vitamin D véi dyslipidemia: findings from several studies show
an association between hypovitaminosis D and the atherogenic
dyslipidemia characterized by increased concentrations of
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triglycerides, decreased HDL-Cholesterol.

+ Vitamin D with hypertension: vitamin D plays an important
role in the renin gene promoter activity, increases the expression of
renin mMRNA and plasma renin, causing hypertension. The effect of
vitamin D on improving endothelial function and prevention of
secondary hyperparathyroidism.

+ Vitamin D with hyperglycemia: vitamin D functions related to
glucose homeostasis:

- The effect on pancreatic B-cells to increase insulin secretion:
decreased beta cell apoptosis, modulation calcium flux in B cell,
regulation calbindin function.

- The effect on adipose tissue to increase insulin sensitivity:
stimulation insulin receptor expression, PPAR- receptors activation,
regulation of human adipose tissue growth and remodeling.

- The effect on muscle to increase insulin sensitivity: stimulation
insulin receptor expression, PPAR-3 receptors activation, Improvement
in muscle oxidative phosphorylation, changes in intracellular calcium.

- The effect on systemic inflammation: protection against beta-cell
cytokines-induced apoptosis and Deregulation of nuclear factor-kappa B.

Chapter 2
SUBJECTS AND METHODS

2.1. STUDY SUBJECTS
2.1.1. Inclusion criteria

+ We conducted the study in the people for general health
examinations at the International Medical Center—Hue Central
Hospital, voluntarily take part in the research program, had no
features of exclusion criteria.

+ We examined study subjects in combination with subclinical to
test vitamin D status, insulin resistance, and metabolic syndrome.

+ The study included 330 study subjects.
2.1.1.1. Criteria for assessing vitamin D status

Study subjects have vitamin D insufficiency based on the Endocrine
Society criteria (2011): 25(OH)D concentrations < 30 ng/mL
2.1.1.2. Criteria for assessing insulin resistance status

Study subjects have insulin resistance based on the HOMA-IR.

+ The formulas of HOMA-IR = I, x G/22,5.

+ Insulin resistance: HOMA-IR > 2,6 according to Ascaso JF et al.
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2.1.1.3. Diagnosis of metabolic syndrome

In our study, diagnosis of metabolic syndrome according to IDF
(2005): For a person to be defined as having the MS, they must have
raised waist circumference for Asian race (waist circumference > 90
cm in males; > 80 cm in females) plus any two of four additional
factors. These four factors are:

+ Raised triglyceride level: >1 50 mg/dL (> 1,7 mmol/L) or
specific treatment for these lipid abnormalities.

+ Reduced HDL-Cholesterol: < 40 mg/dL (1,03 mmol/L) in
males and < 50 mg/dL (< 1,29 mmol/L) in females or specific
treatment for these lipid abnormalities.

+ Raised blood pressure (systolic blood pressure > 130 or
diastolic blood pressure > 85 mmHg) or treatment of previously
diagnosed hypertension.

+ Raised fasting plasma glucose: > 100 mg/dL (> 5,6 mmol/L) or
previously diagnosed type 2 diabetes.

2.1.2. Exclusion criteria

We examined study subjects in combination with subclinical to
exclude the following subjects:

- Refusal of participation in the study.

- Pregnancy.

- Present use of vitamin D containing drugs.

- Present acute illnesses.

- Present malignancy.

- Present autoimmune disease.

- Present chronic diseases and conditions: cirrhosis, chronic kidney
disease, parathyroid disease, osteoporosis, osteomalacia, the present use
of corticoid (>1 month), diabetes.

- Subjects with abdominal wall defect, thoracic spinal deformity.

- Subjects can’t stand alone.

- Subjects with severe dementia.

2.2. RESEARCH METHODS

Descriptive, cross-sectional methods.
2.2.1. Sample size

Formula to calculate the sample size:

le—a/Z p(l_ p)
d2

n=



p: According to Ho Pham Thuc Lan, vitamin D insufficiency
prevalence in an urban population in Vietnam was 37,7%, p = 0,377.

d: Desired error, in our study: d = 0,06.

Sample size: n = 251.

We conduct convenience sampling until the quantity of Sufficient
sample size

Our study was conducted on 330 subjects.
2.2.2. Research parameters
2.2.2.1. The medical interview and clinical examination to collect
some characteristics of study subjects

+ Information obtained by the medical interview: age, sex, history
(treatment of previously diagnosed hypertension, dyslipidemia,
diabetes, features of exclusion criteria).

+ Measure waist circumference, height, weight, calculate body
mass index (BMI), measure blood pressure.
2.2.2.2. Laboratory tests

Taking venous blood samples from study subjects in the morning,
before eating (at least 8 hours away from the previous calorie intake).
All tests were analyzed in the Hematology and Biochemistry laboratory
at the International Medical Center — Hue Central Hospital.

The test includes:

+ Fasting plasma glucose, measuring units: mmol/L.

+ Fasting plasma insulin, measuring units: plU/mL.

+ Fasting plasma triglyceride and HDL-C, measuring units: mmol/L.

+ Plasma 25-hydroxyvitamin D concentrations: measuring units: ng/mL.

Research facilities: AU680-Beckman Coulter performs the
glucose, triglyceride, HDL-C test and ARCHITECT i2000SR
performs the insulin, 25-hydroxyvitamin D test.
2.2.3. Diagnosis and assessment criteria
2.2.3.1. Assessment criteria of vitamin D insufficiency

In our study: Vitamin D insufficiency was assessed according to
Endocrine Society criteria (2011): 25(0OH)D concentrations <30 ng/mL.
2.2.3.2. Assessment criteria of insulin resistance status

In our study:

+ Increase insulin concentration: insulin concentration >12 pU/ml.

+ B-cell dysfunction: HOMA1-%B >116.

The formulas of HOMA1-%B = (20 x 1o)/(Gy - 3,5)

+ Insulin resistance: HOMA-IR >2,6.
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2.2.3.3. Diagnosis of metabolic syndrome

In our study, diagnosis of metabolic syndrome according to IDF
(2005).
2.2.3.2. Diagnosis of overweight, obesity

In our study:

+ 23,0 < BMI < 24,9: Overweight.

+ BMI > 25,0: Obesity.

2.2.4. DATA PROCESSING

+ Data processing by the medical statistical method, through the
system software SPSS version 25.0 and Medcalc version 19.1.3.

+ Calculate the average value (X) - Standard deviation (SD) or
Median - Interquartile Range (IQR) of 25(OH)D, insulin, HOMAL-
%B, HOMA-IR, components of metabolic syndrome and other risk
factors

+ Use the T-test to compare the average differences between the
two groups.

+ Draw ROC curve, determine a cutoff-point value, sensitivity,
specificity, AUC of 25(OH)D concentration and risk factors for
predicting insulin resistance and metabolic syndrome.

+ Binary logistic risk factors for predicting insulin resistance,
metabolic syndrome and vitamin D insufficiency.

2.3. ETHICS IN MEDICAL RESEARCH

+ The research proposal was approved by the University of
Medicine — Pharmacy, Hue University, and Hue Central Hospital.

+ Participants were fully explained and informed about the
purpose, content, research method. These subjects voluntarily agreed
to participate in our study.

+ All information collected during the research process is
complete security.

+ We only use this information for scientific research purposes.



Chapter 3
RESEARCH RESULTS

3.1. CHARACTERISTICS OF THE STUDY SUBJECTS
Table 3.1. Characteristics of the study subjects

Parameter n %

Sex Male 153 46,4

Female 177 53,6

<40 64 19,4

Age group e T (13%2
X+ SD 49,90 + 11,38

Normal 144 43,6

Weight Overweight 98 29,7

(BMI) Obesity 88 26,7
X+ SD 23,47 + 3,00

3.2. CHARACTERISTICS OF PLASMA 25-HYDROXYVITAMIN D
CONCENTRATION INSULIN RESISTANCE AND METABOLIC

SYNDROME

3.2.1. Characteristics of plasma 25-hydroxyvitamin D concentration
in the study subjects
Table 3.2. Plasma 25(OH)D concentration in the study subjects

Vitamin D

Parameter Insufficient D IOR D
%
General n
r 28,65
Male 32,10
v 61 | 39,9 !
Sex (rll(;mlafig) < 0,001 (26’136_7%7’50) <001
(n=177) | 121 | 684 (22,50 — 31,30)
?n42 6d) | 39 | 609 | - (22,6257i33?2,93) -
40 - 59 age 29,50
Age | o080 | 108 | 519 | >005 | 0446734 60) | >0.05
> 60 age 27,20
(=58 | 35 | 608 | >005 | 545 3300 | >005
(n=3ad ()| 69 | 479 (25.00-34,58)
: Overweight < 0,05 27,20 < 0,05
Weight (0595) ©) 8 1992 | e (2280 3018) |
esl )
(h=88)(c) | >° | 625 (22,65 - 33,08)




3.2.2. Characteristics of insulin resistance in the study subjects
Table 3.3. Insulin concentration, HOMA1-%B, and HOMA-IR
in the study subjects

Parameter n | % X+SD IQR
. 7,75
Insulin (uU/mL) | Increase | 77 | 23,3 | 9,74+7,02 (5,00 11,33)
84,00
HOMAL1-%B | Decrease | 248 | 75,2 | 93,14 £51,35 (57,41 - 115,46)
1,93
HOMA-IR Increase | 105 | 31,8 | 2,56 +2,20 (1,20 - 2,92)

Table 3.4. Insulin concentration, HOMA1-%B, and HOMA-IR
by sex in the study subjects

Sex| Male (n=153) Female (n =177)
Parameter n % n % P

Increase 27 17,6 50 28,2 <0,05

Insulin (LU/mL) 6,80 8,50
IQR (4,75 - 10,50) (6,05-13,10) | <001
Decrease 127 | 830 121 | 684 <0,01

HOMA1-%B 75,38 93,75
IQR (48,46 -101,08) | (65,50 —124,38) | <0.001
Increase 40 | 261 65 | 36,7 < 0,05

HOMA-IR 1,67 2,09
IQR (1,09 - 2,64) (1,41-3,16) <005

Table 3.5. Insulin concentration, HOMA1-%B, and HOMA-IR

by age group in the study subjects

Age <40 age 40-59 age >60 age
group (n=64) (n=208) (n=58) p
(@) (b) ©
Parameter n % n % n % | (@)&(Db) ]| (@&(C)
Increase insulin 13 L 20,3 46 e 22,1 18 — 31,0 | >0,05|>0,05
(LU/mL) ' ' ' >0,05 | >0,05
(5,13 —10,40) (4,93 -11,30) (5,18 — 13,45)
Decrease 47 - \48 734 | 157 82\6975,5 44 86\6775,9 >0,05 | >0,05
_o ) 1 1
HOMAL-%B (60,00 —121,33) | (56,36 —114,05) | (52,72-117,08)
Increase 15 : 138 234 67 L 322 23 L 39,7 | >005|>005
HOMA-IR , ' ’
(1,20 - 2,54) (1,18-2,91) (124-343) | >005]>005




3.2.3. Characteristics of metabolic syndrome in the study

subjects
Table 3.6. Characteristics of MS in the study subjects
Parameter n %
Raised waist circumference (cm) 162 49,1
Raised triglyceride level (mmol/L) 166 50,3
Low HDL-C (mmol/L) 160 48,5
Raised blood pressure (mmHg) 100 30,3
Hyperglycemia (mmol/L) 136 41,2
General (N = 330) 119 36,1
Male (n = 153) 64 28,1
MS Female (n = 177) 208 42,9
<40 age (n=64) 20 31,3
40 — 59 age (n = 208) 73 35,1
> 60 age (n =58) 26 44,8
3.3. THE RELATIONSHIPS BETWEEN PLASMA

25-HYDROXYVITAMIN D CONCENTRATION WITH
INSULIN RESISTANCE AND METABOLIC SYNDROME

3.3.1. The relationships between plasma 25-hydroxyvitamin D
concentration with insulin resistance
3.3.1.1. The relationships between plasma 25-hydroxyvitamin D

concentration with insulin resistance

Table 3.7. Plasma 25(OH)D concentration in subjects
with insulin resistance

25(OH)D| Insufficient
ng/mL) p IQR p
Subjects n %0
Yes 24,70
nsulin | (n=108)| "© | "% | 0001 (2L25-3050) o
resistance No 106 | 471 ' 30,20 '
(n = 225) ’ (25,50 - 35,25)
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Table 3.8. The relationships between the prevalence of vitamin D
insufficiency with insulin concentration, HOMA1-%B,
and HOMA-IR in the study subjects

Vitamin D Insufficient| Sufficient
Parameter (n=182) | (n=148) p IQR p
n % n %
Not
. 30,30
. increase | 118 | 46,6 | 135 | 53,4 '
Insulin (n=153) <0001 (25,55 — 35,35) <0001
(MU/mL)
Increase 64 |831] 13 | 169 23,30
(n=77) ’ ’ (21,20 — 27,10)
Decrease 30,30
(n=14g) | 117 | 47:2| 131 | 5238 (25,53 35.15)
HOMA1-%B | Not <0,001 24.30 <0,001
decrease | 65 |79,3| 17 | 20,7 ’
(n=82) (21,20 — 28,43)
Not
increase | 106 | 47,1 | 119 | 52,9 (25 5%0}35 25)
HOMA-IR | (n=225) < 0,001 ' ' < 0,001
Increase 24,70
(n = 105) 76| 7241 29 | 276 (21,25 — 30,50)
Table 3.9. The relationships between the prevalence of vitamin D
insufficiency according to insulin resistance and G, > 7 mmol/L
in the study subjects
Vitamin D hsustficient Sufficient 0
Subjects n % n %
Notdmsulm re5|sta|?ce
andGo<7mmol/L | 106 | 47,7 | 116 | 52,3 -
(n=222) (a) ' '
Insulin resistance
(n =89) (b) 65 73,0 24 27,0 |Pppen<0,001
Go > 7 mmol/L _
(n=3) (c) 0 0,0 3 100,0 Pa&o)
InSL(JBI in re5|stan(1:/e and 0.0
o> 7 mmol/L 11 68,8 5 31,3 | Pesgy>0,05
(n = 16) (d) ' ’ i
Tong (n = 330) 182 | 552 | 148 | 448
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3.3.1.2. Risk factors predicting insulin resistance in the study

subjects

Table 3.10. The cut-off point for risk factors for a predictor of
insulin resistance in the study subjects

Parameter (E)l(l)ti-r(\)':f Sensitivity|Specificity) AUC | 95%CI | p
25(0H)D (ng/mL) | <273 | 67,6% | 64,0% |0,683]0,63—0,73]<0,001
Age (year) >46 | 68,6% | 47,6% |0574]0,52—0,63]<0,05
BMI(kg/m) | >22,3 | 83,8% | 44,0% |0,665]0,61—0,72|<0,001
 Waist [ Male | >89 | 725% | 743% |0751067-082/<000L
) |Female| >79 | 93,9% | 61,6% |0,809|0,740,86/<0,001
Triglyceride (mmol/L)| >2,1 | 58,1% 76,0% |0,697|0,65-0,75|<0,001
HDL-C [ Nam | <I,01 | 47,5% | 68,1% |0581]0,50—0,66]>0,05
(mmol/L) ["N& | <I,32| 785% | 43,8% |0,612]0,54—0,68| <0,05
SBP (mmHg) | >130 | 514% | 83,1% |0,6970,65—0,75<0,001
DBP (mmHg) | >75 | 705% | 58,7% [0,698]0,650,75]<0,001
Glucose (mmol/L) | >5,6 | 73,3% | 80,4% |0,832]0,79—0,88]<0,001

SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure
Table 3.11. Logistic regression analysis risk factors for the
prediction of insulin resistance in the study subjects

ogistic regression Univariate Multivariable
Parameter OR p OR p

25(OH)D < 27,3 ng/mL 3,71 | <0,001| 1,38 > 0,05
Age > 46 1,98 <0,01 1,54 > 0,05
Sex (Female) 1,64 < 0,05 1,51 > 0,05
BMI > 22,3 3,78 |<0,001| 1,01 > 0,05
Raised waist circumference | 12,75 | <0,001 8,85 < 0,001
Triglyceride > 2,1 mmol/L 3,99 < 0,001 3,74 < 0,001
Low HDL-C 2,55 < 0,001 1,74 > 0,05
SBP >130 mmHg 521 |<0,001| 2,08 > 0,05
DBP >75 mmHg 339 [ <0,001| 1,18 > 0,05
Glucose >5,6 mmol/L 11,31 | <0,001 | 17,71 | <0,001
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3.3.2. The relationships between plasma 25-hydroxyvitamin D
concentration with metabolic syndrome
3.3.2.1. The relationships between plasma 25-hydroxyvitamin D
concentration with metabolic syndrome
Table 3.12. Plasma 25(OH)D concentration in
subjects with metabolic syndrome

25(0OH)D| Insufficient
ng/mL) p IQR p
Subjects n %
Yes 24,00
102 | 857 '
ms  [(0=119) < 0,001 [2%20-27.00)) _; 5
No 0 | 379 | 31,80 !
(n =211) ' (26,90 — 36,20)

Table 3.13. The rel

ationships between the prevalence of vitamin D

insufficiency with components of MS in the study subjects
Vitamin D Insufficient | Sufficient
Components (n=182) |(n=148) p IQR p
n % n | %
Waist (r'?'cz’”lné’g) 60 | 357 | 108 64,3 - f81256 2)
circumference Increase <0,001 ’25 35 ’ < 0,001
(cm) (n=162) 122 | 75,3 | 40 |24,7 (21,70 - 29,98)
Normal 30,00
Triglyceride | (n=164) | %0 | 488 84 |512] 005 | (2510-3448) | _
(mmol/L) Increase 102 | 614 | 62 |386 ' 27,10 '
(n = 166) ' ’ (22,58 — 34,30)
Normal 30,20
HDL-C (n=170) 80 | 47,1190 1529 (25,10 — 35,33)
<0,01 < 0,001
(mmol/L) Low 102 | 637 | 58 363 26,70
(n = 160) ' ’ (22,40 — 32,88)
Normal 30,45
Blood pressure| (n=230) | 10° | 457 |125]543 (25,90 - 35,48)
< 0,001 < 0,001
(mmHg) Increase 77 1770 | 23 |230 24,70
(n=100) ' ’ (21,20 — 29,28)
Normal 29,20
Glucose (n=194) 105 | 54,11 89 1459 > 005 (24,53 — 34,73) >005
(mmol/L) Increase 77 | 566 | 59 (434 ' 27,65 '
(n=136) ' ’ (23,03 — 33,98)
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3.3.2.2. Risk factors predicting metabolic syndrome in the study

subjects

Table 3.14. The cut-off point for risk factors for a predictor of
metabolic syndrome in the study subjects

Cut-off

Parameter Sensitivity

point

Specificity AUC

95%Cl p

25(0H)D (ng/mL)|< 28,2| 83,2%

71,1% 0,802

0,76 - 0,84 | < 0,001

Age (year) >58 | 26,1%

88,9% (0,550

0,49-0,60 >0,05

BMI (kg/m?)  [>245| 57,2%

78,2 10,738

0,69-0,78|<0,001

HOMA-IR >2,2 85,7

80,1 0,876

0,84-0,91|<0,001

Table 3.15. Logistic regression analysis risk factors for the
prediction of metabolic syndrome in the study subjects

Logistic regression Univariate Multivariable
Parameter OR p OR p
25(0OH)D < 28,2 ng/mL 12,17 | <0,01 | 12,17 |<0,001
Age > 58 1,83 <0,05 1,83 <0,01
Sex (Female) 193 | <0,01 193 | >0,05
BMI > 24,5 478 |<0,001| 4,78 |<0,001
HOMA-IR > 2.2 1935 | <0,05 | 19,35 | <0,001
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3.3.3. The relationships between the prevalence of vitamin D
insufficiency according to insulin resistance and metabolic

syndrome

Table 3.16. Plasma 25(OH)D concentration according to
according to insulin resistance and metabolic syndrome
in the study subjects

25(0OH)D
ng/mL _
(ng/mL.) X +SD IOR D
Subjects
Not insulin resistance 31,70 -
ahd not MS (8) 190 |32,60 + 8,30 (26,80 36.30)
. 32,70 > 0,05
Insulin resistance (b 21 |32,77 £5,83 )
ulinresi (b) (30,35 — 36,35) | (a&b)
24,90 < 0,001
MS 35 [24,590+5,38 ;
© ! % (20,90 — 26,90) | (a&c)
Insulin resistance 23,25 < 0,001
84 [25,05+ 7,62 :
and MS (d) ’ "7 (20,75 - 27,10) | (a&d)
28,65
Total 330 |29,84 +8,55 :
(24,10 — 34,33)

Table 3.17. The relationships between the prevalence of
vitamin D insufficiency according to according to insulin resistance
and metabolic syndrome in the study subjects

Vitamin D| Insufficient Sufficient
Subjects n % n % P
Not insulin resistance
and not MS (n = 190) (a) 761400 114 1600 )
Insulin resistance
(n = 21) (b) 4 19,0 17 81,0 | Pen>0,05
MS
Insulin resistance
and MS (n = 84) (d) 72 85,7 12 14,3 | ppag) < 0,001
(N =330) 182 | 55,2 | 148 | 448
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3.3.4. Risk factors predicting vitamin D insufficiency in the study

subjects

Table 3.18. The cut-off point for risk factors for a predictor of
vitamin D insufficiency in the study subjects

Cut-off

Parameter point Sensitivity|Specificity AUC | 95%CI p
Age (year) <50 | 588% | 487% |0520|0465-0575| > 0,05
BMI (kg/m?) >216| 81,9% | 351% | 0587 |0532-0641| < 0,01
_ Waist Male | >89 | 623% | 783% | 0,717 |0,638—0,787| < 0,001

circumference

(cm)  |Female| >80 | 653% | 69,6% | 0658 |0,583—0,728] < 0,001
Triglyceride (mmollL) | > 1,53 | 604% | 534% | 0557 |0,501-0611| > 0,05
HDL-C | Male |<114| 607% | 565% | 0603 |0520—0681| < 0,01
(mmollL)  [Female| < 136 | 744% | 429% | 0,554 |0478—0,629 > 0,05
SBP (mmHg) >130 | 385% | 851% | 0566 |0511—0620| <005
DBP (mmHg) >80 | 203% | 905% | 0542 [0487-0597| >0,05
Glucose (mmol/L) | >61 | 220% | 865% |0522|0466—0577| >005
HOMA-IR >30 | 363% | 905% | 0667 |0,613—0,718| <0001

Table 3.19. Logistic regression analysis risk factors for the
prediction of vitamin D insufficiency in the study subjects

Logistic regression Univariate Multivariable
Parameter OR p OR p

Sex (Female) 3,26 |<0,001| 2,88 |<0,001

BMI > 21,6 2,37 <0,01 1,01 > 0,05

Raised waist circumference 540 |<0,001| 291 <0,01
Triglyceride > 1,53 mmol/L 1,75 < 0,05 1,19 > 0,05
Low HDL-C 244 |<0,001| 1,55 > 0,05

SBP > 130 mmHg 3,58 |[<0,001| 2,76 < 0,05
DBP > 80 mmHg 2,44 <0,01 0,53 > 0,05
Glucose > 6,1 mmol/L 1,80 < 0,05 0,56 > 0,05
HOMA-IR > 3,0 495 |<0,001| 2,88 < 0,05
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Chapter 4
DISCUSSION

4.1. CHARACTERISTICS OF PLASMA 25-HYDROXYVITAMIN D
CONCENTRATION INSULIN RESISTANCE AND METABOLIC
SYNDROME

4.1.1. Plasma 25-hydroxyvitamin D concentration in the study subjects

Our research results showed that plasma 25-hydroxyvitamin D
concentration in the study subjects was 28,65 (24,10 — 34,33) ng/mL
and the prevalence of vitamin D insufficiency was 73,1% (182
participants).

Hilger et al (2014) identified 195 studies conducted in forty-four
countries involving more than 168000 participants. Mean population-
level 25(OH)D values varied considerably across the studies (range
2 — 54 ng/mL), with 88,1% of the studies reporting mean values
below 30 ng/mL, 37,3% below 20 ng/mL and 6,7% below 10 ng/mL.

Thus, plasma 25-hydroxyvitamin D concentration and vitamin D
insufficiency prevalence have many different values which may
depend on study subjects, race, latitude, season, laboratory,
guantitative methods...

4.1.2. Insulin resistance in the study subjects

Our research results showed that insulin concentration was 7,75
(5,00 — 11,33), HOMA1-%B was 84,00 (57,41 — 115,46), and
HOMA-IR was 1,93 (1,20 — 2,92) The prevalence of elevated insulin
concentration was 23,3%, decreased HOMA1-%B was 75,2%, and
elevated HOMA-IR was 31,8%.

Insulin resistance prevalence is widely variable across
demographics. Whereas European populations appear to boast lower
prevalence of insulin resistance, estimated at 17% in a Danish study,
it has been reported to be as high as 51% in central Iran. On the other
hand, insulin resistance prevalence has been estimated at 39,1% at
Mexican American subjects.

Indeed, differing genetic, epigenetic, and sociocultural factors are
important determinants of insulin sensitivity. In addition, utilization
of insulin resistance -assessing methods different from HOMA-IR or
arbitrary cut-offs may also contribute to these disparities.
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4.1.3. Metabolic syndrome in the study subjects

Our research results showed that the total number of study subjects
was 330 people, there was 119 subjects with MS (36,1%), and 211
subjects without MS (63,9%).

Maria Aguilar et al (2015) from 2003 to 2012, overall prevalence of

the metabolic syndrome in the United States was 33%. SPECT-China is
a population-based cross-sectional survey on Chinese adults aged > 18
years in East China, a total of 10441 Chinese residents of Boren Jiang et
al (2018), showed that MS prevalence was 22%. Herningtyas et al
(2019) showed that on 8573 people in the Indonesian population, the
prevalence of MetS in Indonesia was 21,66%.

Thus, the prevalence of MS may be different depending on study
subjects, sample selection, sample size, geographic area, and
ethnicity. This can give us suggestions on the impact of sunlight, and
the nutrition and habits of the ethnic groups on the risk of MS.

42. THE RELATIONSHIPS BETWEEN PLASMA
25-HYDROXYVITAMIN D CONCENTRATION WITH INSULIN
RESISTANCE STATUS AND METABOLIC SYNDROME

4.2.1. The relationships between plasma 25-hydroxyvitamin D
concentration with insulin resistance

+ Plasma 25-hydroxyvitamin D concentration and insulin
resistance

Our research results showed that plasma 25-hydroxyvitamin D
concentration in subjects with insulin resistance was 24,70 (21,25 —
30,50) ng/mL lower than subjects without insulin resistance was
30,20 (25,50 — 35,25) ng/mL (p < 0,001) and vitamin D insufficiency
prevalence in subjects with insulin resistance was 72,4% higher than
subjects without insulin resistance was 47,1% (p < 0,001).

The low levels of vitamin D may contribute to the onset of both
insulin resistance and the subsequent decline in B-cells that results in
diabetes. Vitamin D acts to maintain a large number of cellular
processes and this acts to reduce the onset of diabetes: it maintains
theWnt/B-catenin  signaling pathway that inhibits adipocyte
differentiation during adipogenesis. It also prevents apoptosis by
reducing the expression of the mitochondrial uncoupling protein 2.
With regard to insulin resistance, it acts to maintain the insulin
signaling pathway by increasing the expression of the insulin
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receptor. Vitamin D has an important role in regulating the secretion
of the adipokines that play an important role in maintaining both
glucose and lipid homeostasis. By regulating the formation of leptin,
which reduces appetite, it reduces the ingestion of excessive
metabolites.

+ The relationships between vitamin D insufficiency with
insulin resistance

There is a growing body of evidence suggesting that vitamin D
has a role in insulin resistance, which is generally regarded as the
central mechanism for metabolic syndrome. On the other hand,
insulin secretion is central to the development of hyperglycemia.
Vitamin D may enhance insulin sensitivity in several ways, including
increasing the expression of insulin receptors, activating transcription
factors important in glucose homeostasis or indirectly via regulating
calcium, which is essential for insulin-mediated intracellular
processes. 1,25(0H)2D, to vitamin D receptor, which is expressed in
beta cells or by the activation of vitamin D, which may occur within
the beta cell by the 25-OHD-1ahydroxylase (CYP27B1), which is
expressed in beta cells. Vitamin D can also affect beta-cell function
indirectly via calcium regulation, which in turn affects insulin
secretion, a calcium-dependent process.

Our research results showed that insulin levels, HOMA1-%B, and
HOMA-IR in the vitamin D insufficiency group was higher than in
the sufficient group (p < 0,001). In the vitamin D insufficiency group,
the prevalence of elevated insulin levels, decreased HOMA1-%B, and
elevated HOMA-IR were was higher than that in the sufficient group
(p <0,001).

Similar studies showed that plasma 25(OH)D was inversely
correlated to HOMA-IR (r = -0,29, p < 0,0001, Sheena Kayaniyil et al
2010), and HOMA1-%B (r =-0,031, p < 0,027), HOMA-IR (r = -0,138,
p < 0,0001) (Korea National Health and Nutrition Examination Survey
2010 - 2012).

+ The predictor value of plasma 25-hydroxyvitamin D
concentration for insulin resistance

Our research results showed that plasma 25(OH)D concentration
has a predictive value in insulin resistance (AUC > 0,6, and p < 0,001).

Numerous studies worldwide had similar results: Cuijuan Wang
et al (2016): 25(0OH)D3 levels in obese patients was an independent
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risk factor for the increases in HOMA-IR (B = -0,016, p = 0,004).
Barbalho SM et al (2018): low 25(OH)D levels had higher insulin and
HOMA-IR levels (p < 0.05). Kayaniyil S et al (2010): vitamin D may
play a role in the pathogenesis of type 2 diabetes, as 25(0OH)D
concentration was independently associated with both insulin sensitivity
and B-cell function among individuals at risk of type 2 diabetes.

Recent findings suggested that the molecular background of insulin
resistance formation is connected with vitamin D deficiency. Both
genomic and non-genomic molecular actions of vitamin D is involved
in the maintenance of insulin sensitivity. The result of basic and
clinical studies revealed that vitamin D deficiency is a crucial factor
that may accelerate insulin resistance formation.

4.2.2. The relationships between plasma 25-hydroxyvitamin D
concentration with metabolic syndrome

+ Plasma 25-hydroxyvitamin D concentration and
metabolic syndrome

Our research results showed that plasma 25(OH)D concentration
in subjects with MS was 24,00 (20,90 — 27,00) ng/mL lower than
subjects without MS was 31,80 (26,90 — 36,20) ng/mL (p < 0,001)
and vitamin D insufficiency prevalence in subjects with MS was
85,7%. Waist circumference, and SBP in the vitamin D insufficiency
group were higher than in the sufficient group (p < 0,001)

Numerous studies worldwide had similar results: Fu J et al
(2018): 25(OH)D concentration in subjects with MS was 12,49
(10,34 — 18,28) ng/mL lower than subjects without MS was 14,21
(11,08 — 19,09) ng/mL and vitamin D insufficiency in subjects with
MS was 80,7%. Mitri J et al (2014): 25(OH)D concentration in
subjects with MS was 20,9 (9,4) ng/mL lower than subjects without
MS was 23,2 (10,3) ng/mL and vitamin D insufficiency in subjects
with MS was 75,7%. Gagnon C et al (2012): 25(OH)D concentration
in subjects with MS was 25 (9) ng/mL lower than subjects without
MS was 27 (10) ng/mL.

+ The relationships between vitamin D insufficiency with
metabolic syndrome

In the vitamin D insufficiency group, our research results showed
that were the prevalence of raised waist circumference, raised
triglyceride, low HDL-C, raised blood pressure were higher than that
in the sufficient group (p < 0,05 to p < 0,001).
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Numerous studies worldwide had similar results: the Korea
National Health and Nutrition Examination Surveys (2016) in 80918
subjects: 25(OH)D concentration > 21,4 ng/mL in males and > 17,2
ng/mL in females were associated with lower risk of insulin
resistance and MS. Gradillas-Garcia A et al (2015): there was
significantly inversely correlation between 25(OH)D concentration
and waist circumference (r = -0,19, p = 0,0014), blood pressure (r = -
0,14, p = 0,0272), triglycerid (r = -0,18, p = 0,0037), while the
correlation was positive with HDL-C (r = -0,14, p = 0,0266).
Piantanida E et al (2017): an inverse association emerged among
25(0OH)D, BMI (p = 0,001) and waist circumference (p = 0,003).
25(0OH)D concentration was inversely related to fasting blood
glucose and SBP (p = 0,01 and 0,02).

Recent findings suggested that determining the plasma
25-hydroxyvitamin D concentration helps identify accurately the
stages of the people with MS risk.

+ The predictor value of plasma 25-hydroxyvitamin D
concentration for metabolic syndrome

Our research results showed that plasma 25(OH)D concentration
is an independent risk factor for the prediction of MS (OR: 34,99,
p <0,001).

Numerous studies worldwide revealed that vitamin D role a play
in MS. Carnero r and Antonio E (2019): a ROC curve establishes the
cut-off point of 26 ng/ml to discriminate the risk of developing MS
depending on the value of 25(OH)D: sensitivity 72,2%, specificity
66,4%, AUC 0,697 (p < 0,0001). Yanhui Lu et al (2015): the cut-off
value of serum 25(OH)D that reflected MS was 15,655 ng/mL,
sensitivity 67,0%, specificity 39,0%. Barbalho SM et al (2018):
25(0OH)D concentration < 30 ng/mL: possess significant higher
values for triglyceride, low HDL-C and MS prevalence (p < 0,05).
Gradillas-Garcia A et al (2015): results of multiple logistic
regression analysis to evaluate the association between MS and
25(0OH)D concentration < 20 ng/mL (OR: 2,02, p < 0,021).

Combs Gerald F and McClung James P (2017): the most
informative indicator of vitamin D status is the concentration of
25(0OH)D in serum/plasma. Those levels are normally in the range of
10 — 40 ng/mL. The optimal cut-off point for 25(OH)D concentration
is still controversial.
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CONCLUSION

The study was conducted plasma 25(OH)D concentration in
330 subjects for general health examinations. Our research results
had the following conclusions:

1. The prevalence of vitamin D insufficiency, insulin resistance,
and metabolic syndrome in the study subjects
1.1. The prevalence of vitamin D insufficiency in the study subjects

- Plasma 25-hydroxyvitamin D concentration in the study subjects
was 28,65 (24,10 — 34,33) ng/mL and the prevalence of vitamin D
insufficiency was 55,2% (182 participants).

1.2. The prevalence of insulin resistance in the study subjects

- Insulin concentration was 7,75 (5,00 — 11,33), HOMA1-%B was
84,00 (57,41 — 115,46), and HOMA-IR was 1,93 (1,20 — 2,92).

- The prevalence of elevated insulin concentration was 23,3%,
decreased HOMA1-%B was 75,2%, and elevated HOMA-IR was 31,8%.
1.3. The prevalence of metabolic syndrome in the study subjects

- There was 119 subjects with MS (36,1%), and 211 subjects without
MS (63,9%).

- The prevalence of raised waist circumference was 49,1%, raised
triglyceride level was 50,3%, low HDL-C was 48,5%, raised blood
pressure was 30,3%, and hyperglycemia was 41,2%.

2. The relationships between plasma 25-hydroxyvitamin D
concentration with insulin resistance and metabolic syndrome
2.1. The relationships between plasma 25-hydroxyvitamin D
concentration with insulin resistance and metabolic syndrome

- Plasma 25-hydroxyvitamin D concentration in subjects with
insulin resistance was 24,70 (21,25 — 30,50) ng/mL lower than
subjects without insulin resistance was 30,20 (25,50 — 35,25) ng/mL
(p < 0,001) and vitamin D insufficiency prevalence in subjects with
insulin resistance was 72,4% higher than subjects without insulin
resistance was 47,1% (p < 0,001).

- In the vitamin D insufficiency group, the prevalence of insulin
resistance was 41,8% higher than that in the vitamin D sufficient group
was 19,6% (p < 0,001).
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- Plasma 25(OH)D concentration < 27,3 ng/mL has a predictive
value in insulin resistance with sensitivity of 67,6%; specificity of
64,0%; AUC of 0,683, p < 0,001.

- Plasma 25(OH)D concentration in subjects with MS was
24,00 (20,90 — 27,00) ng/mL lower than subjects without MS was
31,80 (26,90 — 36,20) ng/mL (p <0,001). Vitamin D insufficiency
prevalence in subjects with MS was 85,7% higher than subjects without
MS was 37,9% (p < 0,001).

- In the vitamin D insufficiency group, the prevalence of raised
waist circumference, raised triglycerid, low HDL-C, raised blood
pressure was higher than that in the sufficient group (p < 0,05 to
p < 0,001).

- Plasma 25(OH)D concentration is an independent risk factor for
the prediction of MS (OR: 34,99, p <0,001).

- Plasma 25(0OH)D concentration in subjects with insulin resistance
and MS was 23,25 (20,75 — 27,10) ng/mL lower than subjects without
insulin resistance and MS was 31,70 (26,80 — 36,30) (p < 0,001).

- Vitamin D insufficiency prevalence in subjects with insulin resistance
and MS was 85,7% higher than subjects without insulin resistance and
MS was 40% (p < 0,001).

2.2. Risk factors predicting vitamin D insufficiency in the study
subjects

- Raised waist circumference, SBP > 130 mmHg, and HOMA-IR
> 3,0 is an independent risk factor for the prediction of vitamin D
insufficiency (p < 0,05 dén p < 0,001).
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THE STUDY LIMITATIONS

The study limitations included: Its cross-sectional design, which
makes it impossible to know the nature of the associations detected
between vitamin D deficiency with insulin resistance, MS, and its
components. The difficulties in the standard practice of assessing
vitamin D status in subjects because the methods used to quantify
25(0OH)D levels only assess total vitamin D, but not free or
bioavailable vitamin D, which makes it difficult to know exactly the
actual vitamin D status of the subject. The fact that because subjects
were selected from a population attending a healthcare center either
as patients or as people accompanying patients, prevalence rates of
both vitamin D deficiency, insulin resistance, and MS are likely to
have been overestimated.

RECOMMENDATION

Our research results had the following recommendations:

+ It is necessary to perform a 25(0OH)D test in people with
insulin resistance and/or metabolic syndrome.

+ People with factors such as raised waist circumference,
hypertension and insulin resistance need a vitamin D supplementation.
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