PAT VAN PE

Pau tu cho tré em 14 du tu cho phat trién. DI vai tré em viéc
phong chéng suy dinh dudng dac biét I thap coi ¢ tim quan trong hang
dau dé cham lo cho gidng noi. Tir nam 2009, Viét Nam xuat hién hai théi
cuc: béo phi va suy dinh dudng vai ty 18 1an luot 1a 10,7% va 9,3%, ca
hai déu giam mat do xuong va anh huéng dén chiéu cao khi truong thanh.
Tré em 1a co thé dang 16n va phaét trién, hai qué trinh tao xuong va hiy
xuong phu thudc vao hai nhém yéu té co ban: di truyén va méi truong.
Dic diém cua qué trinh tao xuong & tré em khac véi ngudi truong thanh,
V6i su uu thé cua hoat dong cac nguyén bao tao xwong so vai hoat tinh
cuia hay cét bao, vi vay biéu hién cac marker cua tong hop qua trinh nay
cling khac véi nguoi 1on. Dac biét ché do dinh dudng va tap luyén dong
vai tro quyét dinh dén sy ting truong thé chat, ma quan trong 1a chiéu cao
co thé phu thugc vao su phét trién cua hé xuong. Do mat d6 chat khoang
clia xwong va cac marker cia chu chuyén xuong 1a rat quan trong dé déanh
gié tinh trang strc khoe cta xuong. Do mat do xuwong ¢ tré em gilp cho
viéc phat hién sém nhimg ngudi c¢6 nguy co lodng xwong sau nay, dé cd
bién phép can thiép kip thoi.

Muc tiéu nghién ctru

1. Xdc dinh mdt do xwong, tinh trang Vitamin D, mét s6 markers
chu chuyén xwong (PINP, Beta-CTX), PTH huyét thanh ¢ nhém tré 6-
14 tuoi c6 tinh trang dinh dudéng binh thirong, thap coi, thira can béo
phi tai TP. Can Tho va xdc dinh méi twong quan giiva mdt dg xwong voi
nong dg vitamin D, cac markers chu chuyén xwong.

2. Pdnh gid hiéu qua bé sung canxi va vitamin D cho nhém tré
thiéu, giam vitamin D va hodc giam mdt dg xwong.



Nhirng dong gép moi ctia ludn an

Nghién ctu thuc hién trén 794 tré em (499 tré binh thuwong, 207
tré thap coi, 88 tré thira can béo phi) tudi tir 6-14 tudi tai TP. Can Tho.
Luan &n c6 nhitng két luan mai sau

- Xac dinh duoc gia tri mat do xuong, gia tri cAc markers chu
chuyén xwong cua qué trinh tao xwong (PINP) va qué trinh tiéu xuong
(Beta-CTX) & nhom tré thap coi, tré thira can — béo phi va tré binh
thuong. Nhom tré thua cn — béo phi khéng c6 giam mat do xuong. Gia
tri cac markers PINP, p-CTX ting dan theo tudi. Xac dinh gia tri 25
(OH)D, PTH & tré em lira tudi hoc duong theo gidi, tudi va theo tinh
trang dinh dudng.

- Xéc dinh c6 sy twong quan yéu giita ndng do vitamin D, cac
markers chu chuyén xwong va mat do xuong. Gia tri cac markers PINP,
B-CTX khong du doan duwgc mat d6 xuong.

- Panh gia duoc hiéu qua sy gia ting mat do xuong, gia tri nong
d6 25(0H)D; su thay d6i cac markers PINP, B-CTX sau 6 thang bo
sung canxi va vitamin D cho nhém hoc sinh ¢6 ndng d6 vitamin D muc
d6 giam hozc thiéu va hoac nhom tré ¢ giam mat do xuong.

CAU TRUC CUA LUAN AN

Luan 4n gdm 115 trang: Pat van dé 2 trang, tong quan tai liéu 33
trang, d6i tugng va phuong phap nghién ciru 18 trang, két qua nghién
ctru 31 trang, ban luan 28 trang, két luan 2 trang, kién nghi 1 trang.
Luan an c6 49 bang (két qua 42 bang), 10 biéu do, 2 hinh, cd 149 tai
lidu tham khao, trong d6 22 tiéng Viét, 127 tiéng Anh.

Chuong 1
TONG QUAN TAI LIEU

Xuong ludn dugc ciu trdc lai, xwong gia bi tiéu boi té bao hay
xuong va duoc thay thé bing xuwong méi boi té bao tao xuong. Su
can bang nay phu thudc vao do tudi, hormon va lugng canxi dua vao
qua thirc an, nurdc udng.



1.1. Qua trinh tiéu xwong va tao xwong

Chuyén héa xwong dugc dic trung bai hai qua trinh ddi 1ap nhau
la tao xuong va tiéu xuong. Qua trinh chuyén hoéa xuong ludn tao ra sy
thay d6i ciia mot s6 thanh phan trong noi mdi. Nhiing thanh phan nay
dugc st dung nhu 1a nhitng chi sé sinh hoc dé danh gia hoat dong
chuyén hoa xuong.
1.1.1. Qua trinh tao xwong

Qua trinh tao xuong dién ra qua nhiéu budc nhung c6 thé chia ra
hai giai doan chinh: hinh thanh mé dang xwong va khoang hoa. Tao cot
bao bat dau thuc hién qua trinh tao xwong bang viéc tong hop va bai tiét
collagen typ I. Khoang hda trén mé hinh sun va xuong ludi: xay ra théng
qua céc tli chtra khudn hiru co goi 1a nhitng nhan hydroxyapatit. Cac mudi
khoang s& ling dong trén cac nhan 4y tao thanh nhiing tinh thé hinh cau
Cayo(PO4)s(OH),. Khoang hoa xuong 1a: xay ra truc tiép do cac ion ling
dong trong cac cau tric dang “15” cua soi collagen hoic giira cac soi
collagen.
1.1.2. Qua trinh tiéu xwong

M6 xwong dugc tai tao lién tuc trong subt thoi ky ting truong.
Khoi dau cua qua trinh tai tao 1a sy thodi hda chit can ban xuwong dang
ton tai. Pay 1a vai tro cua hiy cot bao. Hién nay ngudi ta cho riang bach
cau don nhan 16n, dai thuc bao va hay cbt bao c6 chung té bao ngudn ¢
tay xwong, d6 1a té bao tién than dinh huéng dong bach cau hat-dai thuc
bao. Sau mot sé giai doan phat trién, t& bao tién than caa hay cdt bao
dugc sinh ra va biét hoa theo hudng riéng, theo dong mau téi mé xwong
trg thanh huay cét bao.
1.1.3. Lién quan giira qua trinh tiéu xwong va tao xwong

Qué trinh tiéu xuong va tao xwong luén luén gan lién nhau trong
tién trinh tai tao hay doi maéi xuong. Tién trinh ndy xay ra trong sudt
cude doi ngudi va gdm cac hién tugng: su tao thanh nhiing khoang
trbng Howship; su tao thanh nhitng hé théng Havers. Hiy cét bao tiéu
xuong nhanh hon tao cbt bao tao xuong gap nam lan, do d6 can c6 mot
khoang nghi dai gitra hai giai doan cua chu ky tai tao xuwong va day
chinh 1a diéu kién can thiét cho viéc duy tri su can bang giira tao xuwong
va tidu xuong. Néu tdc do tai tao xwong ting nhanh, tao cot bao s&
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khong bu dap kip chd tiéu xuong do hity ¢t bao tao ra va nhu vay s& co
hién tugng mit xuong.
1.1.3. Cac markers caa qua trinh tao xwong va tiéu xwong

Sy tao xwong va tai hap thu xwong dwoc danh gia bing cach do
cac san pham bai tiét dién hinh (cac markers) cua tao ct bao, huy cét
bao trong mau, da, md xwong, nudc tieu. Marker tao xuwong PINP phan
anh sy tong hop cac protein doi dao nhat ciia mé xwong, mot trong cac
san pham hinh thanh cua collagen dic trung cho xuong, dugc danh gia
da cho dy doan giy xwong va giam sat qua trinh diéu trj lodng xuong.
Marker beta CTX la marker tham chiéu cho sy tai hip thu xwong, phan
anh qua trinh huy xuong. Beta CTX la mot peptide axit, mot trong s6
céc san pham thoai héa cua collagen la cu thé cho xwong. Tuy nhién,
CTX duoc sir dung trong theo ddi cac phuwong phap diéu tri hity xuong,
theo ddi sy giam cac dau hiéu mit xwong, nhu vy su dung hau hét cac
bénh nhan dung dé danh gia cho ca du doan giy xuong va theo doi khi
ap dung phuong phap diéu tri lodng xuong.

Bang 1.1: Cac markers caa qua trinh tao xwong va tiéu xwong

Mau Phwong
Marker M6 géc | xét | phap phan Cha thich
nghiém tich
Cac marker tao xwong
Phosphatase Xuong | Mau IRMA, San pham dic trung cua
kiém dac hiéu EIA céc té bao tao xuong.
cla xuong Mot sb xét nghiém cho
(BAP,  Dbone thdy khoang 20% lién
ALP) quan dén isoenzym gan
Osteocanxin Xuong | Mau RIA, San pham dic trung cta
(0C) IRMA, cac té bao tao xuong;
ELISA Nhung ciing c6 thé la
san pham cuia c4c té bao
hiy xuong
C tan cung | Xuong, | Mau RIA, San pham dic trung cua
propeptid cua | md ELISA cac té bao tao xuong va
procollagen typ | mém, nguyén bao (fibroblasts)
| (PICP) da
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Bang 1.1: Cac marker phan anh chu chuyén ciia xwong (tiép theo)

Mau Phwong
Marker M6 goc xét phép phéan Chu thich
nghiém tich
N tan cing | Xuong, | Mau RIA, San pham dic trung cua
propeptid cua | md ELISA cac té bao tao va nguyén
procollagen typ | mém, bao; mot phan nho két
I (P1NP) da hop véi cac gian bao
(matrix)
Cac marker hiy xuwong
Cic marker lién quan dén collagen
Hydroxyprolin, | Xuong, | Nudc HPLC C6 mit trong tat ca céac
toan phan sun, md | tiéu chat keo (collagen) va
mém, mot phan protein chat
da keo, ké ca Clq va chat
dan hoi, c6 mat trong
céc chit keo truong
thanh
Hydroxylysine- | Xuong, | Nudc HPLC Sy cd mat coa
glycosides mo tiéu ELISA hydroxylysin trong
mém, | hay collagen tuy thugc vao
da mau mdé. Ching han nhu
glycosylgalactosyl
thudng ¢ mat trong cac
mé mém, galyctosyl
thuong thy trong xuong
Pyridinolin Xuong, | Nuéc | HPLC Nhitng collagen cé nhiéu
(PYD) sun, tiéu, ELISA trong sun va xuong,
gan, mau khong c6 & da; chi ¢o
mau Vi collagen  trudng
thanh
Deoxypyridinol | Xuong, | Nudc HPLC La nhitng collagen rat
in (DPD) men tiéu, ELISA phd bién trong xuong,
ring méu nhung it thiy trong da va

sun




Bang 1.1: Cac marker phan anh chu chuyén ciia xwong (tiép theo)

Mb goc Mb goc | Mo goc | M6 goc Mb goc
Carboxyterminal | Xuong, | Mau RIA Collagen loai I thuong
cross-linked da thiy trong xuong
telopeptide of typ
I collagen (ICTP,

CTX-MMP)
Carboxytermina | Tat ca | Nuéc | RIA Chat keo loai | thuong
| cross-linked | cac mo | tiéu, ELISA tim thay trong mé xuong
telopeptide  of | chta mau
typ | collagen | collage
(CTX-1) n loai |
Aminoterminal | Tat ca | Nué6c RIA Collagen loai 1, thuong
cross-linked céc md | titu va | ELISA hay dugc phat hién trong
telopeptide  of | chua mau CLIA xuong
typ 1 collagen | collage
(NTX-1) n loai |
Collagen | | Tat ca| Nusc | ELISA C6 mbi twong quan cao
alpha 1 | cac moé | tiéu véi cac marker collagen,
helicoidal chtra gid tri 1am sang chua
peptide (HELP) | collage duoc xac dinh

n loai |

1.2. Panh gia sic khée caa xwong
1.2.1. Khéi lwong xwong va chit lwgng xwong

Strc manh caa xuong bao gdm su toan ven ca vé khéi lwong va chat
luong cua xuong. Khdi luong xuong dugc biéu hién bang mat o xwong
(BMD-Bone mineral density) la mat d6 khoang hoéa khudn hiru co cua
xuong va khéi lugng xwong (BMC-Bone mass content) a trong lugng
xuong. Chat lwgng xwong phu thudc vao thé tich xwong (xwong dic, xwong
xdp), Vi cau trac xuong (thanh phan khudn hitu co va chat khoéng), chu
chuyén xwong (qué trinh xay dung va qua trinh tai tao xuong).

Khéi luong xuwong dinh (KLXD) duogc tich trir tir giai doan tuoi
day thi, khoang 40% KLXD trong giai doan nay, trong thoi gian 2 nam
& tudi khoang 18 tudi, it nhat 1a 90% KLXD da duoc trit lai, trong khi
10% con lai s& dugc thém vao sau nay trong giai doan cing cd xwong.
Khéi lugng dinh cang cao thi nguy co lodng xuong sau niy cang thap.
1.2.2. Loang xwong, giam mat do xwong

Trong nhitng nam gan ddy, vin dé khdi lugng xuong hay mat do
xuong thap & tré em va thanh thiéu nién da dugc quan tam, cha y. Khoi




lwong xwong tich tu dugc vao cudi giai doan tang truong va phét trién 1a
mot yéu té quyét dinh quan trong dén sic khoe cia xuong. Di Véi tré
em chwa dén tudi truong thanh, gia tri BMD so v6i nhdm tudi 1a mot
yéu t dy bao tét vé giam mat do xwong, nguy co lodng xwong va nguy
co giy xuong khi BMD giam dén < -1 SD so voi gié tri trung binh
BMD cua nhém tré khoe manh.

Cic phuong phip chin doan loing xwong

- Chup X quang qui woc

- Po ti trong khoang chdt ciia xwong

Cdac phuong phap do mdt do xwong

Do hap thu photon ning luwong don (Single photon
absorptiometry) duoc viét tit 1a SPA. Do hip thu photon ning lugng
kép (Dual photon absorptiometry) duogc viét tat 1a DPA ; Do hap thu tia
X ning lugng kép (Dual energy X- ray absorptiometry), dugc viét tat 1a
DXA hay DEXA ; Chup cét I6p dién toan co dinh lugng (Quantitative
computed tomography) duoc viét tat 1a QCT; Siéu &m; Cong huong tir;
Sinh thiét xuong.

- Do mat do khodang xwong (BMD) bang phztong phap DEXA:

Phuong phap nay 1a tiéu chuan Vang chan doan mat do xuong.
Trong thuc nghiém, mdi lién hé mat thiét gitta khdi lwong xuong va su
virng chic cua xwong da duoc kiém ching. 75- 85% nhiing thay ddi vé
tinh trang viing chic cua xuong 1a do su thay doi theo tudi vé ti trong
khoang ctia xuong.

1.3. Céc yéu té anh hwéng dén sirc khoe ciia xwong

C6 nhiéu yéu t6 anh huong dén stic khoe xuong nhu: tudi, giGi,
chang toc, yéu té di truyén va gia dinh, tap luyén, dinh dudng, thoi quen
sinh hoat...Canxi va vitamin D can thiét cho duy tri xwong va phat trién
xuong, nhidu nghién ctu cho thay loi ich cua viéc bd sung canxi va
vitamin D d6i véi sizc khoe xuong.

Tiép xuc v6i anh sang mat troi, dic biét 14 tia tir ngoai B 1a didu
can thiét cho da téng hop vitamin D, chi can 10 dén 15 phut tiép xuc véi
anh ning mat troi tir nim 10 dén 15 gio 1a di dé tong hop di vitamin D
0 nhitng nguoi da sang.

1.4. Piéu tri dy phong giam mit d§ xwong, loing xwong

Céc thube dang str dung cho viéc phong Chong loang xuong va
chuong trinh tap thé duc thuong xuyen cling c6 thé 1am ting mat do
xuong, nang cao hiéu ning cua co bap va giam nguy co giy xuong.
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Liéu phéap thay thé hormon chi str dung cho phu nit tudi tién mén
kinh, sau mén kinh.

Canxi, vitamin D gitr mét vai tro quan trong ddi véi tré em, canxi
tac dong dén sy hinh thanh khéi luong xwong dinh. Theo khuyén céo
Vién dinh dudng Québc gia: nhu cau vitamin D ddi voi tré tir 6 dén 18
tudi can 5 meg/ ngay (twong duong 200UT), nhu cau canxi cho tré tir 6-9
tudi tir 400-700 mg/ngay, tré tir 10 dén 18 tudi khoang 1.000mg/ngay.

Bang 1.2. Nhu cau canxi va vitamin D can dwoc bé sung hang ngay

La tuoi va tinh Nhu cau canxi Nhu cau viatmin D
trang co thé (tudi) hang ngay (mg) hang ngay (UI)
T4 dén6 600 200 — 400
Tuw7dén9 700 200 - 400
T 10 dén 18 1.300 400
Chuong 2

POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong, thoi gian nghién ciu

Déi twong nghién cau 1a nhitng hoc sinh tir 6 dén 14 tudi hoc tai
céc truong tiéu hoc, trung hoc co so tai dia ban quan, huyén truc thudc
thanh phd Can Tho. Thoi gian nghién ciru: tir thang 10 nam 2012 dén
thang 4 nam 2016.
- Tiéu chuan lwa chon déi twong

Céc dbi tuong duoc chia thanh 3 nhém: nhém tré thap coi, nhom
tré thira can - béo phi, nhdm tré binh thuong, khée manh.
- Tiéu chudn loai trir

Tré dang mac bénh cap tinh. Tré da va dang mic cac bénh 1y man
tinh c6 thé gay giam mat do xwong. Tré dugc nhan can thiép tir cac
nghién ctiu khac.C4c tré cé gia dinh tir chéi tham gia nhém nghién cau.
2.2. Phwong phap nghién ciru
2.2.1. Thiét ké nghién ciru:
Giai dogn 1: Tién ctru: md ta cit ngang cd phan tich
Giai dogn 2: Nghién cuu can thi¢p
2.2.2. C& mau
* Giai dogn 1:

C& mau trong d& tai nghién ciru duoc tinh theo cong thic:



N= [Z%10n X P X (1-p))

Z: gia tri tir phan phdi chuan véi do tin cay 95% = Z 2= 1,96

d: sai s6 mong muén d= 0,05

Khi chon p la ti 1€ giam mat do xuwong ¢ tré thura cén, béo phi la
18% c6 ¢& mau la 228 tré; néu p 1a ti 1& hoc sinh trung hoc co sé thip
coi 12 15,9 % thi mau 1a 207 tré. Do ¢é nhiéu nhém tré nén chon mau
bang phuong phap tich hop cac mau nham wdc lwong mau tbi vu thich
hop, Vi cac ti 1é tré thap coi va thira can, béo phi trong ciing mot dan sé
chta cac dbi twong nghién ctu, nén chon ¢& mau cé s miu cao. C&
mau giai doan 1 chon p= 0,18 dé dat mau thich hop 1a n=228.

Vi chon mau trong cum hé théng nén ¢& mau duogc diéu chinh
bang cach nhan véi hiéu qua thiét ké bang 3.

Vay ¢& mau la: 228 x 3=648. Uéc tinh ty 1¢ dong y tham gia
nghién ctiu 12 90% nén c¢& mau can thiét la: 648/0,9= 760.

* Giai dogn 2

Tat ca nhém tré c6 giam mat do xuong va hoic tré cd nong do
vitamin D mirc 6 giam hozc nong do vitamin D muc do thiéu tir két
qua cua giai doan 1, dwoc &p dung bién phép can thiép biang bd sung
canxi va vitamin D 6 thang.

2.3 Phuwong thirc thuc hién

Giai doan 1: Chon mau theo phuong thirc cum hé thong

- Budc 1: Toan thanh phé co 177 trudng tiéu hoc va 63 truong
phd thong co so (thoi diém nam 2010), chon ra 3 truong tiéu hoc va 2
truong phd thong co so trong 240 truong can khao sat. Co 9 khéi 1op,
boc thim ngiu nhién mdi khdi 16p chon tuong dwong 1a 760/9 tuong
duong 85 hoc sinh mdi khéi 16p, trung binh méi 16p c6 28-30 hoc sinh,
vay chon tdi da mdi khéi 5-6 16p, s6 16p can chon 54 16p.

- Bu6c 2: Tién hanh phong van theo b cau hoi, danh gia chiéu
cao, can nang, BMI, kham tong quat, phong van theo bo thu thap sé ligu
toan thé hoc sinh trong 16p duoc chon.

- Budc 3: Loc lai s6 liéu dé phan loai tré binh thuong, tré thap coi
va tré thtra can, béo phi

- Budc 4: Chon tré ding tiéu chuan chon mau trong nhém chi
ctru: thap coi, thira can, béo phi va nhom ddi chung: tré binh thuong,
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rudc tré vé Bénh vién Truong Pai hoc Y Duoc Can Tho dé tién hanh
lam thu tuc xét nghiém va do mat d¢ xuong.
So d6 nghién cau:

So' @b nghign ciu:

TP. Cén Tho
5 Quan, 4 Huyén c6: 177 tnrimg Tiéu hoc va 63 trrdng THCS

2 1p trong khéi 3 16p trong khéi
(2x5)x3=3016p) (3x4)x2=24106p)
@ Hoc sinh

794: tré thap coi;

tré thira can, béo phi;
va tré binh thuong
Khéng can thiép ._WBX giam, vit D giam/thiéu .

6 thdng {canxi,VitDS

| 151 tré: CC, CN, MPX, 25(0H)D, PTH, PINP, p-CTX ‘

Giai dogn 2: Diéu tri du phong can thiép

Danh cho nhiitng tré cé giam mat do xwong so véi lta tudi va
hozc tré c6 mirc ndng d6 vitamin D giam, tré ¢ mic ndng d6 vitamin D
thiéu tir két qua cua giai doan 1 dugc udng canxi va vitamin D theo nhu
cau binh thuong cua tré twong Gng véi lira tudi trong vong 6 thang,
thudc dugc san xuét boi cong ty Cé phan Dugc Hau giang — DHG
Pharma.

* C4c bién sé, phwong phdp do lwong gid tri bién so

- Tudi, chiéu cao, can ning, BMI, thap coi, thira can- béo phi
duoc tinh theo tudi, gisi theo tiéu chuan WHO 2007, bang phan mém
WHO Anthro Plus.

- Mat d6 xwong: duoc danh gia bai chi s6 BMD dugc do ¢ xuong
cang tay. Tré trong nhom nghién ctru dugc do ti trong khoang chat cua
xuong, tai Vi tri xwong cang tay bang phuwong phiap DEXA miy GE
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Lunar DXA nhén hiéu Prodigy Advance, tai Khoa Tham do chirc nang,
Bénh vién Truong Pai hoc Y Duge Can Tho.

Don vi tinh BMD g/cm?, danh gia mat do lodng xuwong theo chi s6
Z-score.

_iMDX-tMDX
SD

Trong d6, iMDX 1a mat d6 xwong cta ddi tugng i, tMDX 1a mat
d6 xuong trung binh ctia quan thé c6 cing do tudi véi déi tuong, va SD
1a do léch chudn cua mat do xuong trung binh cua quan thé co cung do
tudi véi doi tugng. Néu Z-scores 1a < -1SD két luan déi twong c6 mat
d6 xwong thip, binh thuong > - 1SD.

Tré trong nhom nghién ctru dugc 1y mau tinh mach vao ldc sang,
tré chua an, ly tdm tai phong thi nghiém sinh hoc phan tir thuoéc bd mén
Sinh Iy bénh - mién dich, Khoa Y, Truong Pai hoc Y Duoc Can Tho,
tach 500pl huyét thanh chuyén dén Trung tim Chéan doan Y t& Hoa hao
TP. H5 Chi Minh (MEDIC) d¢ lam xét nghiém dinh luong vitamin D va
cac marker chu chuyén xuong.

- Nong d¢ vitamin D duoc dinh luong bang phwong phép sac ki
long cao &p va quang phd khdi. Hién dang chap nhan céc tiéu chuan dé
xéac dinh tinh trang vitamin D ¢ tré em va thanh thiéu nién 1a: khi ndng
d6 vitamin D > 20ng/mL goi 1a du, khi nong d¢ vitamin D tir 15 dén
20ng/mL goi la thiéu vitamin D, vitamin D<15ng/mL dugc xem la giam
vitamin D.

- Nong d6 PTH: duoc dinh lugng biang phuwong phap mién dich
dién hoa phat quang (ECLIA) trén hé théng Roche Elecsys 2010. Nong
do PTH binh thuong tir 16-65 pg/ml. PTH<16pg/ml goi la giam va
PTH>65pg/ml goi la tang.

- Marker tao xuong PINP: dugc dinh luong sir dung hé thong
Roche Elecsys 2010 COBA. Gia tri binh thuong trong khoang 17 dén
71ng/ml, duoc goi la giam khi ndng d¢o PINP < 17ng/ml.

- Marker hily xwong p-CTX: dugc dinh luong sir dung hé thong
Roche Elecsys 2010 COBA. Binh thuong tr 0,07-0,68 ng/ml, goi la
tang khi nong do B-CTX > 0,69 ng/ml.

4
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- Panh gia méi twong quan giita mat do xwong véi vitamin D,
marker chu chuyén xuong PINP va B-CTX. Mdi tuong quan duoc thé
hién qua phuong trinh hdi qui don bién va phuong trinh hoi qui da bién.
Murc d6 twong quan duoc xac dinh theo gia tri tuyét ddi cuahé s r.

Bién s6 danh gia sau can thiép nhu: chiéu cao, can ning dugc so
sanh véi bién sé trude can thiép. Céac bién sb: mat do xwong, nong do
vitamin D, PINP huyét thanh, B-CTX huyét thanh, PTH huyét thanh,
duoc so sanh véi cac gia tri cua bién sb trudc can thiép.

- Loai thudc can thiép trong thoi gian 6 thang: thudc dugc san
xuat bai cong ty Co phan Dugc Hau giang — DHG Pharma: loai vién sai
nhan Davitabone c6 ham lugng: Can xi 300 mg, Vitamin D3 200 1U,...;
loai vién nén nhan Calvit D ¢6 ham lugng: 750 mg can xi va 60 1U
Vitamin D3.

Do nhu cau canxi va vitamin D chénh léch khong nhiéu giira cac
lra tudi, nén chon theo khuyén céo cua Vién dinh dudng Québc gia:

+ Treé tir 6-9 tudi (tré bac tiéu hoc) s& udng véi ham lugng: 600mg
canxi va 400 IU Vitamin D3, nén chon loai vién sui phéi hop 1 vién udng
va0 budi séng va 1 vién sui phdi hop udng budi chiéu trudc 14 gio.

+ Tré tir 10 dén 14 tudi (tré bac trung hoc co s6) s& udng véi ham
lwong twong dwong 1300 mg canxi va 400 Ul vitamin D3, nén vao budi
sang chon loai vién sui phdi hop 1 vién, 1 vién Calvit D va 1 vién sui
phdi hop udng budi chiéu trudc 14 gio.

2.2.4. Phuong phap thu thap so liéu va danh gia

Tat ca cac tré tham gia nghién ctru duoc quan ly theo bo hd so
riéng. S liéu duoc xir Iy bang phan mém Stata 8.0 theo chuong trinh
dinh sin dé tinh ra nhirng dic trung théng ké nhu trung binh cong, do
léch chuén (SD), sai sé chuan (SE), ty 1&.

2.3. Pao diurc nghién ciu

Nghién ctru tién hanh dam bao tuén thu theo cic nguyén tic vé
dao duc trong nghién ctu y hoc: Cac ddi twong va gia dinh, nha truong
dugc giai thich cu thé, rd rang muc dich, quy trinh nghién ctru. Cac ddi
tugng déu duoc 1am céc xét nghiém mién phi, do mat do xuong duoc sir
dung rat rong réi trén thé gii va trong nude: khong giy dau don. Phu
huynh dong y cam két diéu tri can thiép
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Chuong 3
KET QUA NGHIEN CUU

3.1. Pic diém nhom nghién ciru
Qua chon miu theo phwong thirc cum hé thdng, chon ra dugc 794
hoc sinh tham gia vao nghién ciu. Két qua: c6 393 tré trai, chiém ti l¢
49,5% va 401 tré gai chiém ti & 50,5%. C6 207 tré thap coi chiém ty 1¢
26,07%, c6 72 tré thira can va 16 tré béo phi chiém ty l¢ 11,08%, 499
tré binh thuong chiém ti & 62,85%.
Bdng 3.1: Phan bé tinh trang dinh dwéng theo gidi tinh

Gioi Tré trai Tré gai Cong
Dinh dwdng n (%) n (%) n (%)
) 81 126 207
Thap coi
(20,6) (31,4) (26,1)
249 250 499
Binh thuong
(63,4) (62,3) (62,8)
63 25 88
Thura cén, béo phi
(16,0) (6,3) (11,2)
393 401 794
Cong
(100) (100) (100)
1©.p ¥’=12,0354; p < 0,001

Ti Ié tré gai thap coi cao hon tré trai.Thira can, béo phi gap nhiéu

& tré trai hon tré gai.
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3.2 Mt do xwong, vitamin D, gia tri mot s6 markers chu chuyén
xuwong & tré em. Méi twong quan giira MPX véi vitamin D va céc
markers chu chuyén xwong

3.2.1 Mdt dj xwong

Bing 3.2: Phin bo mdt dp xwong véi tinh trang dinh duong

Dinh Binh < .. | Thira cin- 2
. Thap coi , N Tong

wing thwong béo phi
MDbPX n % n % n % n %
Thap 69 | 13,83 | 32 | 1546| O 0 |101]12,72
Binh thuwong | 430 | 86,17 | 175 | 84,54 | 88 | 100 | 693 | 87,28
Tong 499 | 100 | 207 | 100 88 | 100 | 794 | 100
0o #=14,77; p=0,001

Nhoém tré tha"ip o1 ¢o ti 1€ giam mat ¢ xuong la 15,46% cao hon,
tré thira can béo phi khong cé giam mat d¢ xuong.

3.2.2. Nong dg vitamin D
Bdng 3.3: Phan bd nong dé Vitamin D theo tinh trang dinh dwong

Dinh Bil:]h Thip coi Thntra cé‘n- Téng
ang thwong béo phi

Vit D n % n % n % n %
Giam 63 | 12,63 | 29 14,01 30 | 34,09 | 122 | 154
Thiéu 80 | 16,03 | 34 16,43 7 7,95 | 121 | 15,2
Binh thuong | 356 | 71,34 | 144 | 69,57 51 | 57,95 | 551 | 694
Téng 499 | 100 | 207 | 100 88 100 | 749 | 100
Lo ¥’=28,1628; p<0,0001

Nhém tré thira can, béo phi thi ti 1¢ giam vitamin D cao nhat
34,09%. Céac nhém tré c6 ndng do vitamin D giam va thiéu 1a 30,6%.
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Bdng 3.4: Ty | tré c6 néng dp Vitamin D thiéu, vitamin D giam,
vitamin D binh thwong theo noi cuw tri

Cutra | Thanh thi Néng thén Tong sé
Vit D n (%) n (%) n (%)
Vit D binh thuong | 158 (50,0) 393 (82,2) 551 (69,4)
Vit D thiéu 57 (18,0) 64 (13,4) 121 (15,2)
Vit D giam 101 (32,0 21 (4,4) 122 (15,4)
Tong sé 316 (100) 478 (100) 794 (100)
©.p = 8,0200 p < 0,05

Tré c6 noi cu tra tai thanh thi cd ti 1é tré vitamin D giam va thiéu
cao hon ¢ néng thon.
3.2.3. Cac markers chu chuyén xwong
Bing 3.5: Nong dé PINP (ng/ml) theo nhém tudi

Gioi Tré binh thuong Tré thip coi Tré thira cin, béo phi
Trun . Trun . Trun (
) "9 | Thép | cao "9 1 Thip | Cao "9 | Thip | Cao
Tuoi V1 V1 Vi

480 | 371,7 | 563,3 | 225 | 163,4 | 300,4 | 391,7 | 238,4 | 851,3

490,3 | 355,2 | 618,4 | 272 | 230,1 | 338,2 | 474,8 | 358,2 | 528,5

6
7
8 486,6 | 367,8 | 637,8 | 390,5 | 239,4 | 541,1 | 451,3 | 302,8 | 502,1
9 531,5 | 422 | 6652 | 409,6 | 277 | 440,5 | 510,7 | 4959 | 537,2

10 4572 | 3659 | 6145 | 384 | 2998 | 4116 | 603,8 | 468,1 | 616,5

11 520,1 | 387,4 | 682,5 | 393,8 | 305,3 | 558,3 | 495,8 | 4256 | 770,9

12 5749 | 4217 | 825,5 | 4453 | 3316 | 578,4 | 6258 | 475 | 7811

13 539,6 | 362,7 | 767,4 | 520,4 | 375 | 729,2 | 503,7 | 240,4 | 706,6

14 323,5 | 174,9 | 590,3 | 305,6 | 142,7 | 532,3 | 1153

p p=0,0001 p=0,0001 p> 0,05

Nong do PINP tang dan theo tudi, cao nhat nhom 12-13 tudi.
Nhom tré thap coi c6 nong do PINP thap hon nhom tré binh thuong va
nhom tré thira can béo phi.
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Bing 3.6: Nong d¢ PINP trung binh theo tinh trang dinh dwong

Dinh dudmg | Tré binh Tré thap Tré thira
PINP trung binh thuong coi can, béo phi
X 526,7 421,4 508,4
ng/ml = 6 ng/ml
258,6 246,9 216,6
7P +=5,0304; p<0,0001

Nong do PINP trung binh ¢ nhom tré binh thuong cao hon tré

thira can, béo phi va cao hon nhom tré thap coi.

Bing 3.7: Nong dé B-CTX (pg/ml) theo nhom tuéi

Gidi Tré binh thuong Tré thip coi Tré thira can, béo phi
R Trulng Thip | Cao Tru.ng Thip | Cao Tru.ng Thip | Cao
Tuoi Vi V1 Vi
6 952,5 | 843,4 | 1049 | 510,9 | 477,7 | 609,2 | 1038 | 841,1 | 1346
7 9579 | 671,2 | 1070 | 581 | 410,2 | 707,7 | 763,3 | 554,1 | 998,9
8 1102 | 885,1 | 1234 | 706,2 | 535,7 | 832,6 | 868,3 | 624 1274
9 952,1 | 796,9 | 1105 | 700,1 | 4716 | 887,9 | 788,3 | 684,5 | 9101
10 9299 | 653,9 | 1189 | 826,8 | 716,1 | 933,7 | 963,7 | 804,4 | 1004
11 1050 | 829,1 | 1401 | 823,7 | 700 | 1134 | 1047 | 854,4 | 1331
12 1308 | 999,9 | 1703 | 995,8 | 717,7 | 1234 | 1248 | 1207 | 1332
13 1231 | 812,7 |1568,5| 884,3 | 591,2 | 1334 | 863,8 | 450,1 | 1226,7
14 669,1 | 368 | 963,9 | 6834 | 371 | 1332 | 4329
p p<0,0001 p=0,0001 p=0,0170

Nong d6 B-CTX ting dan theo tudi, dén 12 tudi p-CTX dat gié tri
cao. Nhom tré thap coi cd nong do B-CTX thip hon nhém tré binh
thuong va nhom tré thira can béo phi.
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Bing 3.8: Nong d¢ p-CTX trung binh theo tinh trang dinh dwing
Dinh duéng | Tré binh | Tréthip | Tré thira

B-CTX trung bin thwong Coi can, béo phi
X oo/l + 6 pa/mi 1022 838 979

Paimi =6 Pg 424 409 396
WP v?=2,0520;p =<0,0001

Nong d6 B-CTX trung binh & nhdm tré binh thudng cao hon tré
thira cén, béo phi va cao hon nhom tré thép Coi.
3.2.4 Méi twong quan gita MBPX véi vitamin D va cac marker chu
chuyén xwong

Hé sb tuong quan binh phuong r’= 0,0735, nhu vdy phwong
trinh hdi quy giai thich dugc 7,35% su bién thién caa mat do xuong.

Phwong trinh hoi quy twong quan gitra mat d6 xwong va CTX,
VITD, PINP nhu sau:

Mat d6 xuong = 0,3581966 - 0,0000125 x CTX -0,0011482 x
Vit D -0,0000183 x PINP
3.3. Hiéu qua bo sung bing canxi va vitamin D & nhém tré ¢é giam
hoic thiéu vitamin D va hoic ¢é giam MPX.
3.3.1 Thay déi mdt do xwong sau can thiép

Bing 3.9:Thay déi phén logi mét d¢ xwongsau can thiép

Mait doxwong Trwéc can thiép Sau can thiép

MDPX binh thuong n 50 135

% 33,11 89,40
MDX giam n 101 16

% 66,89 10,60
Tong n 151 151

% 100 100
0P ¥?=5,8307; p<0,05

Sau can thiép, ti 1¢ tré giam mat d§ xuong tir 66,89% giam xuéng
10,6%.



18

3.3.2. Thay déi vitamin D sau can thi¢p
Bing 3.10: Thay déi nong dé vitamin D trung binh theo tinh trang

dinh dudng
Nong 0 | 1y can thigp | Sau can thigp | A 534~
Vit D - - truwoc
trung (Xng/mLto | (Xng/mLto | o] T test
binh ng/mL) ng/mL)
Tré binh
thuong | 268490 | 3548+89 | 864 :%363671
(n=87) p<Y,
Tré thé.p t=-4,686
+ +
coi (n=s0) | 2190 ILT | 3LILx99 1316 6 0001
Tré thura ~
can,béo | 2019+68 | 31,16+86 | 10,97 t:g"ggf
phi (n=14) p<Y,

Sau can thiép, nong do vitamin D thay d6i dang k&, khong con
tré co n6ng do vitamin D muc d§ giam, ti 1€ nhom cé néng do vitamin
D thiéu tir 31,79 % xubng con 5,3%.

3.3.3. Thay déi cdc marker chu chuyén xwong sau can thiép

Bing 3.11: Thay déi nong dé PINP trung binh theo gidi

Nong
4 | Trugccanthigp | Saucanthigp | ASau-
P1NP X na/misona/mb | X na/mitena/mi truéc T test
trung (X ng/mlxoeng/ml) [( X ng/mlxong/ml) (ng/ml)
binh
Tré trai t= 3,006
+ + -

(n=64) 462,07 = 216,75 352,19 £ 196,16 109,85 0=0,003
Tré gai t=2,731
441,98 £ 213 368,58 + 131 -73,4
(n=87) ! ! | p=0,007

Nong do PINP trung binh cua tré sau can thiép giam nhiéu so voi
trudc can thiép & ca nhom tré trai va tré gai. Nhom tré binh thuong, tré
thira can béo phi giam ¢ y nghia so v&i nhém tré thip coi.
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Bing 3.12: Thay déi nong dp p-CTX theo gidi

Nong
43 B- | Truéccanthigp | Saucanthigp | S3U”
CTX « < trudC | T test
trung (X pg/mltopg/ml) | ( X pg/mixcpg/ml) (pg/ml)
binh
Tré trai t=-0,607
837,67 + 341,42 875,81 + 368,18 | 38,14
(n=64) p=0,5445
Tré gai t=-2,383
835,15 + 333,17 943,47 + 262,1 108,32
(n=87) p=0,0182

Nong d6 p-CTX trung binh ciia tré sau can thiép ting so vai trudc
can thiép, tré gai ting nhiéu hon tré trai.

Chuong 4
BAN LUAN

4.1. Dic diém nhém nghién ciru

Céc dic diém phan bd gi6i tinh, tudi trong nhom nghién ctru cua
chung t6i cling gin twrong dong véi cac nghién ciru trong nude. Vé gisi
tinh tré gai va tré gai cling twong dwong nhau theo nhém tudi.

Thanh phé Can Tho 14 thanh phé tryc thudc trung wong dang
trong giai doan phét trién ciing nhu dinh dudng dang trong thoi ky
chuyén tiép, diéu kién kinh té cao hon cac khu vuc & Quy Nhon, Binh
Dinh, Buén Ma Thudt... nhung thap hon Ha Nbi, H5 Chi Minh, Hai
Phong, do d6 tinh trang ty 1¢ thip coi, thira can béo phi trong nghién
ctru ching t6i cling phan &nh tinh trang dinh dudng chiu tac dong bai
tinh trang kinh té.
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4.2. Mat d9 xwong, vitamin D, gia tri mt sé markers chu chuyén
xuwong & tré em va méi twong quan giira MPX véi vitamin D va céac
markers chu chuyén xwong

4.2.1. Mdt dj xwong:

Mat do khoang xuong thap trong nghién ctu caa ching toi 1a
12,72%, ty 1& nghién ctu caa ching t6i thip hon Chlebna- Sokol D
trong 74 tré khong bénh Iy thiy co: 2/74 trudong hop (2,7%) lodng
xuong, 12/74 (16,2%) thiéu xwong, 60/74 binh thuong. Gidng tac gia
L.Gracia Marco (Tay Ban Nha) thiy MPX tré gai cao hon tré trai tudi
tr 12,5 -17,5 tudi. Phi hop véi tac gia Pairunyar (Thai Lan) MPX tré
gai cao hon tré trai nhém tir 12-16 tudi.

4.2.2. Vitamin D:

Nghién ctru cua ching toi thap hon nghién ctru da qudc gia khao
sét tinh trang dinh dudng tré em tir 6 thang dén 12 tudi tai 4 nuéc Pong
Nam A tir 2010-2012 cuia tac gia Poh Bee Koon. So véi cac nghién ciu
tai Viét Nam trong vai nim gan day (Vi Thi Thu Hién, Pham Thiy
Van), thi két qua nghién ctu tai TP. Can Tho, tré ¢6 nong do6 vitamin D
thiéu va ndng do vitamin D giam thap hon cac nghién ctu céc tac gia.
Két qua nghién ctu cua chung t6i twong dwong nghién ctu cua
Hyppénen: nong do trung binh ciia 25-OH-D trong huyét thanh caa nam
giéi cao hon & nit gisi. Ty ¢ thiéu vitamin D 1a 20% ¢ nam gidi va
46% & nir gioi tudi truong thanh. Mac du thoi gian va dia diém khac
nhau, nhung nhin chung ndng dé trung binh cua vitamin D & tré trai cao
hon tré gai va ty I¢ tré gai thiéu va giam vitamin D nhiéu hon so vai tré
trai. Két qua ciing twong tu nghién ctu cua tac gia Misra M, thuc hién
trén nhom cha me va con & tdy nam nuéc Anh ciia 7560 tré véi tudi
trung binh 14 9,9 nam, cho thay tinh trang thiéu vitamin D (<20ng/ml) la
29% va Parikh tré béo phi c6 nong do 25(0H) D thap hon so véi ngudi
c6 trong luogng co thé binh thuong.
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4.2.3. Cac markers chu chuyén xwong

Két qua nghién ctru PANP cua tré em tai TP. Can Tho ciing twong
tu Vi nhom tac gia nghién cau tai Phan Lan (Riitta K Téhteld), PINP
duoc so sanh trong nhom dan sé khoe manh theo nhém tudi va gioi
tinh, cho théy PINP & nhom nam cao hon nit, nhém tré cao hon nhém
ngudi 16n. Két qua nghién ciru cia chung t6i ciing twong tu nghién ctu
ciia Gwang Suk Kim ghi nhan marker tao xuong thap ¢ tré béo phi va
tac gia M.Bayer, gia tri PINP giao dong trong nhimng nam dau cua cudc
séng, PINP ¢ tré trai cao hon tré géai. Nghién ctu cta chung t6i ciing
tuong dwong nghién ctru cia L.Gracia Marco thiy beta CTX giam theo
tuoi, -CTX & tré trai cao hon so v&i tré gai.

4.2.4. Méi twong quan giiva MPX véi vitamin D va cac markers chu
chuyén xwong

Tuong quan gitra MBX véi vitamin D va cac markers cling nhu
tac gia Donvina Vaitkevicite nghién cau tré tudi trung binh 11,9+0,6
tudi, tim méi lién hé giira marker chu chuyén xwong va MPX sau thoi
diém 12 va 24 thang. Nghién ctru ghi nhan su thay doi beta CTX khong
anh huong Ién sy thay doi cia MPX, ma su thay d6i cac markers anh
hudng ngugc voi MPX trong giai doan day thi.

CAc tac gia S. Vasikaran, R. Eastell, Patrick Garnero nhan thay c6
sy twong quan giita MPX va marker chu chuyén xwong c¢6 ¥ nghia
thong ké, nhung gia tri marker khdng thé sir dung dé tién doan dinh
huéng lodng xuong nhu 1a dau hiéu tién doan cua BMD & mét bénh
nhan. Ca hai déu la yéu t6 du bao doc lap véi nguy co giy xuong,
nhung marker chi ¢6 thé duoc str dung nhu 13 mot yéu té nguy co bd
sung trong quyét dinh diéu trj
4.3. Panh gia hiéu qua bé sung bang canxi va vitamin D & nhom tré
c6 giam hodc thiéu vitamin D va hoic c6 giam MDX.

4.3.1. Thay déi mdt dé xwong sau can thiép

Mat d6 xuong trung binh cta tré sau can thiép tang c¢6 y nghia so

V6i trudc can thiép. Tré trai ting trung binh ting 0,041g/cm? tré gai
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tang 0,023g/cm®. So sanh véi cac nghién ctu tac gia J. W. Nieves tong
két 8 cong trinh nghién ciru cac tac gia tir nam 2007 - 2012 nhan xét
rang, thoi gian can thigp canxi va vitamin D ¢ nguoi truong thanh co
giam mat do xuong, thoi gian can thigp tir 1 dén 3 nam tuy theo tac gia
nhan thay: mat d6 xuong gia ting khong dang ké, trir 01 nghién ctu cta
Marini H thiy c6 su gia ting dang ké mat d6 xwong (BMD) ¢ xuong cot
séng va xuong dui.

4.3.2. Thay déi nong d@ vitamin D sau can thigp

Nong d6 vitamin D trung binh sau can thi¢p ting nhiéu so voi
truéc can thiép. Dic biét, sau can thiép & nhom tré gai ting nhiéu hon
s0 vGi nhom tré trai, tré gai tang 15 ng/mL, tré trai ting 7,19 ng/mL. O
tat ca cac nhom tré: tré thira can béo phi gia tri ting nhidu hon tré thap
cOi va tré binh thuong.

Mat do xuong, ndng do vitamin D cua tré sau 6 thang can thiép
bang canxi va vitamin D ting nhiéu so véi trudc can thiép ciing tuong
tu nhu cac nghién ctru cac tac gia Helen McDevitt, Amy MCGowan
bang nhitng phuwong thirc khac nhu tap thé duc, bd sung canxi qua thic
an, thudc. ..

4.3.3. Thay déi cac markers chu chuyén xwong: PINP, B-CTX sau
can thiép

Nong d6 PINP caa tré sau can thiép giam nhiéu so véi truéc can
thiép & ca nhom tré trai va tré gai, nhdm tré binh thuong, tré thura can,
béo phi giam c6 y nghia so véi nhom tré thap coi. K. Solarz va A.
Kopec nhan dinh: 25 (OH) D, PINP va CTX nhém cau thi bong da
chuy@n nghiép cao hon trong cac nhom ngudi it hoat dong. Nong do B-
CTX cua tré sau can thiép nhom tré gai ting nhiu so véi nhom tré trai,
nhém tré thap coi tang hon nhom tré thira can, béo phi, tré binh thuong
nhung ting khong dang ké. Marker PAINP giam va beta CTX tang sau 6
thang can thiép bang canxi va vitamin D tir nghién ctu cta ching tdi ¢6
khac hon so véi tac gia Timo Rantalainen: ca PINP va beta CTX déu
tang sau thoi gian tap luyén thé duc.
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KET LUAN

Qua nghién citu 794 hoc sinh tir 6 dén 14 tudi hoc tai cac truong
tiéu hoc, trung hoc co so tai dia ban thanh phd Can Tho tir thang 10
nam 2012 dén thang 4 nam 2016, ching t6i rat ra két luan nhu sau:

1. Mat d xwong, ndng d9 Vitamin D, mét sé markers chu chuyén
xwong (P1INP, Beta-CTX), méi twong quan giita mat do xwong véi
nong dd vitamin D, cac markers chu chuyén xwong

- Tré c6 mat do xuong thap 1a 12,72%. Nhom tré thap coi co ty 1é
giam mat d6 xuong la 15,46% cao hon so vi nhom tré binh thuong.

- Mat d6 xwong ting dan theo tudi va mat d6 xwong & tré trai cao
hon tré gai. Nhom tir 13 tudi tré 18n thi mat dé xwong trung binh & tré
gai tang cao hon tré trai.

- Nong do 25-OH-D trung binh & tré trai cao hon tré géi. Ty 1é tré
c6 nong do vitamin D giam va thiéu 1a 30,6%, tré ¢ thanh thi thiéu
nhiéu hon so véi tré & ndng thon .

- Nong d6 PINP ting dan theo tudi, cao nhat nhom 12-13 tudi,
nong d6 beta CTX ciing tang dan theo tudi, cao nhat nhém 13 tudi.
Nong do trung binh PANP, beta CTX nhém tré thap coi thip hon nhom
tré binh thuong va nhom thira can béo phi.

- Nong do PTH tang dan theo tudi, khong cé sy khac biét giira
cac nhém tre.

- C6 su twong quan yéu giita nong do vitamin D, marker chu
chuyén xwong va mat d6 xuong (g/cm?). Nong do cac markers PINP, f-
CTX khdng du doan dwgc mat do xuong. Phuong trinh hdi quy:

MbX=0,3581966-0,0000125*CTX-0,0011482*VitD-0,0000183*P1NP
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2. Hig¢u qua bd sung bang canxi va vitamin D & nhém tré cé nong dd
vitamin D mie @ giam hoic thiéu va hodc nhém tré c6 giam mat
do xwong.

- Mat d6 xwong trung binh cuia tré sau can thiép ting nhiéu so véi
trudc can thigp. Tré trai taing cao hon tré gai.

- Nong d6 25-OH- D trung binh ¢ tré sau can thiép ting nhiéu

S0 Vi tré trudc can thigp, tré gai tang nhiéu tré trai tang.

- Nong @6 PINP tré sau can thiép giam c6 y nghia so véi truéc
can thiép & nhom tré binh thuong va tré thira can béo phi.

- Nong do B-CTX sau can thiép nhom tré gai ting nhidu so Voi
nhom tre trai.

- Nong d6 PTH khong thay d6i sau can thiép.
KIEN NGHI

Qua két qua nghién ciru ching ti ¢ mot sé dé xuat kién nghi cho
tré tir 6 dén 14 tudi nhu sau:

- T4t ca tré can duoc kiém tra dinh ky it nhat 01 lan/nam: do néng
d6 vitamin D va do mat do xwong ddi véi tat ca tré: thap coi, thira can,
béo phi va tré binh thuong.

- Tré ¢6 ndng @6 vitamin D thiéu hoac giam va c6 mat do xuong
giam can duoc ap dung nhiing bién phap can thiép vé ché d6 an udng va
bd sung canxi va vitamin D theo nhu cau cua tré. Dac biét 1a tré thap coi
va tré thura can — béo phi.

- Can c6 nghién cau cap qudc gia vé vitamin D va mat do xuong
cua tré, can thiép toan dién cho tré & lra tudi hoc duong.



INTRODUCTION

Children is the hope of our future. Prevention of malnutrition and
rickettsia are the most important problems. Since 2009, Vietnam has
appeared two extremes: obesity and malnutrition at a rate of 10,7%,
and 9,3%, respectively. Both of them reduce bone density and
influence adult height. Genetics and environment affect the growth
and development of children’s bodies. Predominance of osteoblasts
compared to osteoclasts, so the markers of children biosynthesis are
difference with the adults. Especially diet and exercise play a
decisive role in physical growth, which is important to the body
height depends on the growth of the bones. Measurement of bone
mineral density and bone turnover markers of very important to
evaluate the state of bone health. Bone mineral density measurement
in children helps early detection of those at risk of osteoporosis in
later life for any interventions needed.

STUDY OBJECTIVES

1- To determine the value of bone density, vitamin D status,
some bone turnover markers (PLNP, Beta-CTX), serum PTH in 6-to-
14-year-old children who have normal nutritional status, stunting or
obesity in Can Tho city. To determine the correlation between bone
density, vitamin D levels, and bone turnover markers.

2- To evaluate the effectiveness of supplementation with calcium
and vitamin D in children with vitamin D decrease or deficiency and
children with reduced bone density.



THE NEW CONCLUSIONS OF THE TRIAL

The study was implemented in 794 children with 499 normal, 207
stunted and 88 obese children at the age from 6 to 14 in schools
located in Can Tho city from October, 2011 to April, 2015.

- To determine the value of bone density, vitamin D status, some
bone turnover markers (PINP, Beta-CTX), serum PTH in 6-t0-14-
year-old children who have normal nutritional status, stunting or
obesity in Can Tho city. The study gave many reference values of
bone mineral density, bone turnover markers of bone formation
(PINP) and bone resorption (Beta- CTX). P1NP, Beta- CTX
concentration increased with ages. Determined PTH and 25(OH)D in
stunting, overweight obese, normal children.

- To determine the correlation between bone density, vitamin D
levels, and bone turnover markers; there was a weak correlation
between vitamin D levels, bone turnover markers and BMD.

- To evaluate the effectiveness of supplementation with calcium
and vitamin D in children with vitamin D decrease or deficiency
and/or children with reduced bone density.

STRUCTURE OF THE THESIS

The thesis consists of 115 pages, introduction: 2 pages, overview:
33 pages, objects and methods: 18 pages, results: 31 pages,
discussion: 28 pages, conclusions: 2 pages and recommendations 1
page . The thesis has 49 tables (results 42 tables), 10 figures, 2
pictures, with 149 references: 22 Vietnamese, English 127.



Chapter 1
OVERVIEW

Bones has always been restructured, old bones consumed by
osteoclasts and replaced by new bone osteoblasts. This balance
depends on age, hormones and calcium taken in through food and
drinking water.

1.1.Bone resorption and bone formation

Bone metabolism characterized by two opposing processes that
generate bone and bone resorption. Bone metabolism and creating the
change of some components in vivo. These components are used as
biological indicators to assess bone metabolism.

1.1.1. Bone formation

Osteoblast bone formation through the implementation of
differentiated phases. Bone formation takes place through many
steps, but can be divided into two main phases: the bone tissue
formation and mineralization types. Started osteoblast bone
formation done by the synthesis and secretion of collagen type I.
Stage of mineralization on cartilage and bone happens through
vesicles containing organic mold hydroxyapatit's. The deposition of
mineral salts on the human will that form the spherical crystal CA10
(PO4) 6 (OH) 2. Bone mineralization foil occurs directly by the ion
deposition in the form structure "hole" of collagen fibers or between
the collagen fibers.

1.1.2. Bone resorption

Regeneration of bone tissue is continuously during growth. The
existed bone is metabolised as trigger of start of restruction. This is
the role of osteoclasts, after some stages of development, the
precursor cells of osteoclasts are born and differentiated, then follow
the blood flow to bone tissue as osteoclasts.



1.1.3. Association between bone resorption and bone formation

Bone resorption and bone formation always linked together in the
process of bone regeneration or renewal. This process occurs
throughout the life of people and phenomena include: the creation of
gaps Howship; the creation of the system of Havers. Osteoclast bone
resorption faster osteoblast bone formation five times, so need a long
break between the two phases of the cycle of bone regeneration and
is a necessary condition for maintaining the balance between bone
formation and bone resorption. If the pace accelerated bone
regeneration, osteoblast up spot will not offset bone resorption by
osteoclasts and thus creating the phenomenon of bone loss.

1.1.4. The markers of bone formation and resorption

Bone formation and bone resorption was assessed by measuring
the secretion of typical products (the markers) of the osteoblast,
osteoclasts in the blood, skin, bone tissue, urine. P1INP bone
formation markers reflect the synthesis of the most abundant proteins
of bone tissue, a product in the formation of collagen characterize
bone. PINP are produced in the bone formation process, it has been
assessed for predicting fractures were monitoring and treatment of
osteoporosis. CTX beta reference marker for bone resorption,
reflecting the process of bone destruction. CTX beta peptide is an
acid, a product of the degradation of collagen is specific to bone.
However, CTX used in monitoring the treatment of bone destruction,
monitoring reduces the signs of bone loss, so most of the engineers
use to evaluate patients for fracture prediction and monitoring when
applied treatments for osteoporosis.



Table 1.1: The markers of bone tunover

Marker T(')S?;J;r?f Specimen Al\r;la(leltyhtcl)cdal Remarks
Markers of bone formation
Bone-specific Bone Serum Electrophore | Specific product of
alkaline phos- sis, osteoblasts. Some
phatase (BAP) Precipitation | assays show up to
, 20% cross-reactivity
IRMA, EIA | with liver isoenzyme
(LAP)
Osteocalcin (OC) Bone, Serum RIA, Specific product of
. platelets IRMA, osteoblasts; many
C-terminal ELISA  |immunoreactive
propeptide of type I_30ne, soft Serum forms in blood; some
| c procollagen | tissue, skin RIA, ELISA may be derived from
(PiCP) Bone, soft | 0U™ | RIA, ELISA | bone resorption.
N-terminal tissue, skin
propeptide of type Specific product of
I procollagen proliferating
(PINP) osteoblasts and
fibroblasts.
Specific product of
proliferating
osteoblast and
fibroblasts; part- ly
incorporated into bone
extracellular matrix.
Markers of bone resorption

Collagen-related

Hydroxyproline,
total and
dialyzable (Hyp)

Bone, Urine
cartilage,
soft tissue,

skin

Colorimetry
HPLC

Present in all fibrillar
collagens and partly
collagenous proteins,

including Clgq and
elastin.

Present in  newly
synthesized and

mature collagen, i.e.
both  col-  lagen
synthesis and tissue
breakdown contribute
to urinary Hyp.




Hydroxylysine- Bone, soft | Urine HPLC Collagen HL is
glycosides tissue, skin, | (serum) ELISA glycosylated to
(HLe) serum varying degrees,
complemen depending on tissue
t type.
Glycosylgalactosyl-
HL in high proportion
in collagens of soft
tissues, and Clg;
Galyctosyl-HL high in
skeletal collagens.
Pyridinoline Bone, Urine HPLC Collagens, with
(PvD) cartilage, | Serum ELISA highest concentrations
tendon, in cartilage and bone;
blood absent from skin;
vessels present in  mature
collagen only.
Deoxypyridinolin Bone, Urine HPLC Collagens, with
e Dentin | Serum ELISA highest concentration
(DPD) in bone; absent from
car- tilage or skin;
present in  mature
collagen only.
Carboxyterminal Bone, Serum RIA Collagen type I, with
cross-linked Skin highest  contribution
telopeptide of probably from bone;
type | collagen Al tissues Urine ELISA may be derived from
(1icTP, CTX-MMP) containin (a/p) RIA newly synthesized
9
. Serum (|3 collagen.
Carboxyterminal type | | )
cross-linked collagen | " y) Collagen type I, with
telopeptide of highest  contribution
type | collagen probab_ly _from bone.
(CTX-I) Isomerization of

aspartyl to |3-aspartyl
occurs with ageing of
col- lagen molecule.




Aminoterminal All tissues | Urine ELISA Collagen type I, with

cross-linked containing | Serum CLIA highest contribution

telopeptide of type | RIA from bone.

type | collagen| collagen

(NTX-I)

Collagen I alpha 1 | All tissues | Urine ELISA Degradation fragment

helicoidal containing derived from the

peptide type | helical part of type |

(HELP) collagen collagen (al chain,
AA 620-633).

Correlates highly with
other markers of
collagen degradation,
no specific advantage
or dif- ference in
regards to clinical
outcomes.

1.2. Assess bone health
1.2.1 The volume of bone and bone quality

Bone strength include integrity in both volume and quality of the
bone. Bone mass is expressed in bone mineral density (BMD -Bone
mineral density) is the density of mineralized bone mold and organic
bone mass (BMC-Bone mineral content) is the weight of bone. Bone
quality depends on the volume of bone (dense bone, cancellous
bone), bone microarchitecture (mold organic ingredients and
minerals), turnover (bone building process and the process of bone
regeneration).

Peak bone mass stored from the stage of puberty, around 40%
peak bone mass in this period, during 2 years at the age of about 18,
at least 90% Peak bone mass were stored, while the remaining 10%
will be added later in the bone consolidation phase. Volume peaks
higher risk of osteoporosis later lower.

1.2.2 Osteoporaosis, low of bone mineral density

In recent years, the problem of bone mass or low bone mineral

density in children and adolescents were concerned, attention. Bone



mass is accumulated in the late stages of growth and development is
an important determinant of bone health. For children under the age
of majority, BMD values than age is a good predictor of bone loss,
the risk of osteoporosis and fracture risk when BMD decreased to <-1
SD compared to prices the mean BMD of healthy children.

The method of diagnosing osteoporosis

- Xrays

- Measurements of bone mineral density

The method of measuring bone density

Energy photon absorption unit (single photon absorptiometry) was
abbreviated to SPA. Energy photon absorption dual (dual photon
absorptiometry) was abbreviated to DPA; Absorbance dual energy X-
rays (X-ray dual energy absorptiometry), abbreviated as DXA or
DEXA; Computerized tomography with quantitative (Quantitative
computed tomography) is abbreviated QCT; Supersonic; Magnetic
Resonance; Bone biopsy.

- Measurement of bone mineral density (BMD) by DEXA method:

This method is the gold standard diagnostic bone density. In the
experiment, an intimate relationship between bone mass and bone
strength has been proven. 75- 85% of the change in status of bone
strength is due to the change with age on bone mineral density.
1.3. Factors affecting bone health

There are many factors that affect bone health, such as age, sex,
race, genetic factors and family, exercise, nutrition, living habits ...
Calcium and vitamin D are essential for maintaining bone and bone
growth, many studies show that the benefits of calcium and vitamin
D supplements for bone health.

Exposure to sunlight, especially ultraviolet B is essential for the
skin to synthesize vitamin D, just 10 to 15 minutes of exposure to the
sun from year 10 to 15 hours is sufficient for synthesis enough
vitamin D in the skin brightness.



1.4. Prophylactic treatment reduces bone density, osteoporosis

The drugs are used for the prevention of osteoporosis and exercise
program often can also increase bone density and improve muscle
performance and reduce the risk of fractures.

Hormone replacement therapy is only used for postmenopausal
women, after menopause.

Calcium, vitamin D plays an important role for children, calcium
affects the formation of bone mass peaks. As recommended by the
National Institute of Nutrition: Vitamin D needs for children aged 6
to 18 years of age need 5 mcg / day (equivalent 200Ul), needs
calcium for children aged 6-9 years old from 400-700 mg / day,
children 10 to 18 years about 1000mg / day.

Table 1.2. Needs daily of Calcium and vitamin D

Age old Calcium (mg) vitamin D (Ul)
4- 6 600 200 - 400
7-9 700 200 - 400

10- 18 1.300 400
Chapter 2

OBJECTS AND METHODS

2.1. Objects, Time

The study was implemented in 794 children with 499 normal, 207
stunted and 88 obese children at the age from 6 to 14 in schools
located in Can Tho city from October, 2011 to April, 2015.
- Criteria for selecting objects

The subjects were divided into 3 groups: group of children
stunting, overweight - obese, normal children healthy.
- Exclusion criteria

Children are suffering from acute illness. Young has been
suffering from a chronic disease that can cause bone loss. Children
receive intervention from studies young khac.Cac family refused to
join the team.
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2.2. Methodology
2.2.1. Study design:
Stage 1: Cross - sectional
Stage 2: Uncontrolled intervention.
2.2.2. Data base
* Stage 1:
Sample
N=[Z%102 X p X (1-p)]/ o

Z1.42= 1,96, d= 0,05

When choosing p is the ratio decreased bone density in children
are overweight, obese is 18% with a sample of 228 children; if p is
the ratio is 15,9% stunted children, the sample was 207 children. Due
to the large group of children should sample by sample integrated
approach to estimate the optimal form suitable, because the rate of
child stunting and overweight and obesity in the population
containing the same object of study, should sample has a high
number of samples.

* Stage 1: selected sample size p = 0.18 to achieve proper form is n = 228.

Because the sample in terms of sample size the system should be
adjusted by multiplying by 3 effective design.

So is the sample size: 228 x 3 = 648. The estimated percentage of
agreeing to participate in the study was 90%, so the sample size
needed is: 648 / 0.9 = 760.

* Stage 2:

All children with reduced bone density and / or children with
vitamin D levels reduce the level or levels of vitamin D deficiency as
a result the level of phase 1, apply intervention measures by
additional calcium and vitamin D 6 months.

2.3 Method of implementation
* Stage 1: Sampling manner cluster system

- Step 1: The whole city has 177 primary schools and 63
secondary schools (at 2010), select the 4 primary schools and two
secondary schools in 240 school facility needs to be examined. There
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are 9 grades, each grade level is selected equivalent 760/9 or 85 students
per grade, the average class has 28-30 students, so each block select up
to 5-6 layers, the number of classes to choose 54 classes.

- Step 2: Conduct interviews according to the questionnaire,
assessed height, weight, BMI, physical examinations, interviews to
collect data of all students in the selected class.

- Step 3: Filter the data to classify normal children, child stunting
and overweight children, obese

- Step 4: Choose the standard children sampled in all research
groups: stunting, overweight, obese and control groups: normal
children, young procession of Hospital Medicine University of Can
Tho to conduct the procedure further tests and bone density
measurement.

* Stage 2: Prophylactic treatment intervention

For those with reduced bone density compared to age and / or
children with reduced levels of vitamin D levels, children lack the
vitamin D levels from the results of phase 1 is taking calcium and
vitamin D on-demand average children usually corresponds to the
age of 6 months, the drug produced by the Hau giang Pharmaceutical
Joint Stock company - DHG Pharma.

* The variables, methods of measuring the value of variables
- Age, height, weight, BMI, stunting, obesity is excess passive drag
by age, gender WHO standards in 2007, by WHO Anthro Plus
software.

- Bone density: is assessed by index measured BMD in the forearm
bones. Young research team measured bone mineral density, bone
forearm in position by means of DEXA machine DXA GE Lunar
Prodigy Advance brand, in the Department of functional Exploration,
Hospital Medical University of Can Tho.
Unit BMD g/ cm2, osteoporosis assessment density Z-score index.
i MDX-tMDX

SD
In particular, the bone density iBMD object i, tBMD the average
bone density of population of the same age with the audience, and

Z=
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SD is the standard deviation of the average bone density of
population of the same age with the object. If Z-scores < -1SD
concluded that the object had low bone density, normal> - 1SD.
Chidren in the study group were taken in the morning venous blood,
children have not breakfast, laboratory centrifugal molecular biology
department of pathophysiology - immune, Faculty of Medicine,
University of Medicine and Pharmacy Tho, separated 500ul serum
transferred to Health Diagnostic Center City Hoa Hao. Ho Chi Minh
(MEDIC) to be tested for vitamin D levels and bone turnover markers.

- Vitamin D concentrations were quantified by means of high
pressure liquid chromatography and mass spectroscopy. We accepted
the criteria for determining the status of vitamin D in children and
adolescents is: when vitamin D levels > 20ng / mL called enough,
when vitamin D levels between 15 and 20ng / mL called missing
vitamin D, vitamin D<15ng / mL are considered vitamin D reduced

- The concentration of PTH: be quantified by immunological
methods electrochemical luminescence (ECLIA) on Roche Elecsys
2010 system normal PTH concentrations of 16-65 pg / ml. PTH
<16pg/ml called slash and PTH> 65pg / ml called increased.

- Bone-P1INP marker: quantified using the Roche Elecsys 2010
COBA system. The normal value in the range of 17 to 71ng / ml,
called PINP reduce concentrations <17ng / ml.

- B-CTX bone resorption marker: is quantified using the Roche
Elecsys 2010 COBA system. From 0.07 to 0.68 normal ng / ml,
increasing the concentration called -CTX> 0.69 ng / ml.

- Assessment of the relationship between vitamin D and bone
density, bone turnover markers, and B-CTX P1NP. Correlation is
expressed through univariate regression and multivariate regression.
The degree of correlation is determined by the absolute value of the
coefficient r. Variables evaluated after the intervention, such as
height, weight is compared with pre-intervention variables.
Variables: bone density, vitamin D levels, PANP serum, serum CTX-
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B, serum PTH, was comparable to the values of the variables before
the intervention.

- The drug intervention for 6 months: drug manufactured by the
Hau Giang Pharmaceutical Joint Stock Company - DHG Pharma:
effervescent tablets Davitabone label content: 300 mg calcium, 200
IU of vitamin D3, ...; Tablets label type Calvit D content: 750 mg of
calcium and 60 IU of Vitamin D3.

Due to calcium and vitamin D needs not much difference between
the ages, should choose as recommended by the National Institute of
Nutrition:

+ Children age 6-9 (elementary school children) will drink with
content: 600 mg calcium and 400 IU of Vitamin D3, choose one
member to coordinate effervescent drink in the morning and 1
effervescent drink afternoon prior coordination 14 hours.

+ Children from 10 to 14 years old (children of lower secondary
level) will drink the equivalent concentration of 1300 mg of calcium
and 400 IU of vitamin D3, so in the morning pick effervescent tablets
1 tablet coordination, 1 D and 1 member Calvit coordinate
effervescent drink afternoon before 14 hours.

2.2.4. Methods of data collection and evaluation

All children involved in the research are managed in separate
dossier. The data is processed using Stata 8.0 software program to
calculate predefined statistical characteristics as the arithmetic mean,
standard deviation (SD), standard error (SE), rate.
2.3. Research Ethics

Research conducted to ensure compliance with the principles
of ethics in medical research: The objects and their families, the
school is explained in detail, clear purpose and process research. The
subjects were free tests, measuring bone density is very widely used
in the world and in the country: painless. Parents agree to commit
treatment intervention
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Chapter 3
RESULTS

The study was implemented in 794 children with 499 normal, 207
stunted and 88 obese children at the age from 6 to 14 in schools
located in Can Tho city from October, 2011 to April, 2015.

3.1 General features

The result: there are 393 boys (49,5%), 401 girls (50,5%) proportion.
207 children have stunting (26,07%), with 72 children overweight and 16
obese children (11,08%), 499 normal children (62,85%).

Table 3.1: Distribution of nutritional status by sex

Sex Boys Girls Total 2

Nutriton nN%) | n@) | n(%) x.P
Stunting 81 126 207

(20,6) (31,4) | (26,1)
Normal 249 250 499

(63,4) (62,3) | (62,8) | ¥°=12,0354
Overweight, 63 25 88 p < 0,001
Obese (16,0) 6,3) | (11,1)
Total 393 401 794

(100) (100) (100)

The rate of stunting is higher in girls. Overweight obese children
in boys more than girls.
3.2 bone density, vitamin D and the value of some markers of
bone turnover in children.
3.2.1 Bone mineral density
Table 3.2: Distribution of bone density with the nutritional status

Nutri Normal Stunting | Overweight, Total
Obese
BMD n % n % n % n %
Low 69 | 1383 | 32 | 1546 | O 0 101 | 12,72
Normal 430 | 86,17 | 175 | 84,54 | 88 100 | 693 | 87,28
Total 499 | 100 | 207 | 100 | 88 100 | 794 | 100
Yo ¥’=14,77; p=0,001

Stunted children has decreased bone density ratio is 15,46%
higher, overweight obese children without bone loss.
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3.2.2. The concentration of vitamin D

Table 3.3: Distribution of Vitamin D concentrations according to
nutritional status

Nutr Normal Stunting Overweigh, Total

Obese

Vit D n % n % n % n | %

Unsufficiency | 63 | 12,63 | 29 | 14,01 | 30 | 34,09 | 122 | 154

Deficiency 80 (16,03 | 34 | 16,43 | 7 7,95 | 121 | 15,2

Adequate 356 | 71,34 | 144 | 69,57 | 51 | 57,95 | 551 | 69,4

Téng 499 | 100 | 207 | 100 | 88 | 100 | 749 | 100

2o 1#=28,1628; p<0,0001

Groups of children are overweight - obese the rate of vitamin D
deficiency highest 34,09%. The group of children with vitamin D
levels of 30,6% is not sufficient.

Table 3.4: Percentage of children lack vitamin D levels, vitamin D
reduced, normal vitamin D according to place

Place Urban Rural Total
Vit D n (%) n (%) n (%)
Adequate 158 (50,0) | 393(82,2) 551 (69,4)
Deficiency 57 (18,0) 64 (13,4) 121 (15,2)
Unsufficiency 101 (32,0) 21 (4,4) 122 (15,4)
Téng sb 316 (100) 478 (100) 794 (100)
P ¥*= 8,0200 p < 0,05

Children are living in urban have ratio decreased vitamin D
children was higher in rural areas.
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3.2.3. The bone turnover markers

Table 3.5: Concentration PINP (ng / ml) by age group

Sex Normal Stuntin Overweight, Obese
Age Med | Low |Hight| Med | Low | Hight| Med | Low | Hight
6 480 |371,7|563,3| 225 |163,4|300,4 |391,7 | 238,4|851,3
7 490,3 | 355,2|618,4| 272 |230,1|338,2|474,8|358,2|528,5
8 | 486,6 |367,8|637,8|390,5|239,4|541,1|451,3 | 302,8 | 502,1
9 531,5 | 422 |665,2|409,6 | 277 |440,5|510,7 | 495,9|537,2
10 | 457,2 |365,9|614,5| 384 |299,8|411,6|603,8 | 468,1|616,5
11 | 520,1 |387,4|682,5|393,8 | 305,3 | 558,3 | 495,8 | 425,6 | 770,9
12 | 5749 |421,7|825,5 | 445,3 | 331,6 | 578,4| 625,8 | 475 |781,1
13 | 539,6 |362,7|767,4|520,4 | 375 |729,2|503,7 | 240,4 | 706,6
14 | 323,5|174,9|590,3 | 305,6 | 142,7 | 532,3 | 115,3
p p=0,0001 p=0,0001 p> 0,05

P1NP concentration increases with age, and 14 years PINP lower
back. Stunted children had lower concentrations P1INP normal
children and overweight children.

Table 3.6: Average concentration P1NP by nutritional status

Nutrition i
Normal | Stunting Overweight,
P1NP Obese
X 526,7 421,4 508,4
ng/mi
258,6 246,9 216,6
+ o ng/ml
Y ¥’=5,0304; p<0,0001

P1NP average concentrations at higher normal children group of
overweight children, obese children and stunting higher.
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Table 3.7: Concentration of f-CTX (pg / ml) by age group

ex Normal Stunting Overweight, Obese
Med | Low | Hight | Med | Low | Hight | Med | Low | Hight

Age
6 952,5 | 843,4 | 1049 | 510,9 | 477,7 | 609,2 | 1038 | 841,1 | 1346
7 957,9 | 671,2 | 1070 581 | 410,2 | 707,7 | 763,3 | 554,1 | 998,9
8 1102 | 885,1 | 1234 | 706,2 | 535,7 | 832,6 | 868,3 | 624 | 1274
9 952,1 | 796,9 | 1105 | 700,1 | 471,6 | 887,9 | 788,3 | 684,5 | 910,1
10 929,9 | 653,9 | 1189 | 826,8 | 716,1 | 933,7 | 963,7 | 804,4 | 1004
11 1050 | 829,1 | 1401 | 823,7 | 700 1134 | 1047 | 854,4 | 1331
12 1308 | 999,9 | 1703 | 9958 | 717,7 | 1234 | 1248 | 1207 | 1332
13 1231 | 812,7 | 1568,5 | 884,3 | 591,2 | 1334 | 863,8 | 450,1 | 1226,7
14 669,1 | 368 | 9639 | 683,4 | 371 | 1332 | 4329
p p<0,0001 p=0,0001 p=0,0170

B -CTX concentration increases with age, and 12 B-CTX peaked
and started 13 B-CTX lower back. Stunting children with B-CTX
levels lower than normal children and overweight obese children.
Table 3.8: Concentration of B-CTX average by nutritional status

Nutrition . Overweight,
Normal | Stunting
B-CTX Obese
X 1022 838 979
X pg/mi
424 409 396
* o pg/ml
Xop v*=2,0520;p =<0,0001

B-CTX concentrations averaged above normal young group of
overweight children, obese children and stunting higher.
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3.3. The relationship between BMD with vitamin D and markers
of bone turnover. Evaluate the effectiveness supplement with
calcium and vitamin D in children has decreased or insufficiency
of vitamin D and / or reduce the BMD.
3.3.1. The correlation between vitamin D and MDX with markers of
bone turnover

The correlation coefficient r2 = 0,0735 squared, so the regression
equation explains the variation of 7,35% bone density. The
regression equation correlation between bone density and CTX,
VITD, P1NP as follows:

BMD=0,3581966 - 0,0000125xCTX -0,0011482xVit D -
0,0000183xP1NP
3.3.2. Changes in bone density after intervention
Table 3.9: Change classification Bone mineral density
Bone mineral density Before After
Normal n 50 135
% 33,11 89,40
Low n 101 16
% 66,89 10,60
Normal n 151 151
% 100 100
1P ¥°=5,8307; p<0,05

After the intervention, the rate of children decreased from 66,89%
bone density decreased by 10,6%.
3.3.3. Changing vitamin D after intervention
Table 3.10: Change in average levels of vitamin D by nutritional status

Before After A (Af-

Vitamin D | (X ng/mL+ | (X ng/mL+ Be) T test

sng/mL) | ong/mL) | (ng/mL)
Normal t=-6.3377
(n=87) 26,84+9,0 | 3548+89 8,64 0<0.0001
Stunting {=-4,6865
(n=50) 2795117 | 31,11+99 3,16 0<0,0001
Overweight, ~

Obese | 20,19+68 | 31,16+86 | 1097 | 7463
(n=14) p<0,001




19

After intervention, vitamin D levels vary considerably, not young
concentration levels of vitamin D deficiency, the ratio of the
concentration of vitamin D group fell from 31,79% to 5,3%.

3.3.4. Changing bone turnover markers after intervention

Table 3.11: Change P1NP average levels by gender

Before After A Af-
PINP | _ _ Be T test
( X ng/mlzong/ml) | ( X ng/mlxong/ml) (ng/ml)
Boys t= 3,006
462,07 £ 216,75 352,19 + 196,16 -109,85
(n=64) p=0,003
Girls t=2,731
441,98 £+ 213 368,58 £ 131 -73,4
(n=87) p=0,007

The average concentration of children PLNP after interference
reduction than before the intervention in both groups of boys and

girls.

Normal

children,

significantly compared with the group of children stunted.

Table 3.12: Change of B-CTX levels by gender

overweight obese children decreased

Before After A Af-
B-CTX | _ _ Be T test
( X pg/mlzopg/ml) | ( X pg/ml+opg/ml) (pg/ml)
Boys t=-0,607
837,67 +341,42 875,81 + 368,18 38,14
(n=64) p=0,5445
Girls t=-2,383
835,15 + 333,17 943,47 + 262,1 108,32
(n=87) p=0,0182

B-CTX concentrations average increase of children after the
intervention than before the intervention, girls increased more than boys.
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Chapter 4
DISCUSSION

4.1. Demographic characteristics

Our demographic characteristics is also the same as of other
domestic researches. Can Tho, a literally centrally directed city, is
on the way of development. Care of nutrition here is higher than
Quy Nhon, Binh Dinh, Buon Ma Thuot ... but lower than in Hanoi,
Ho Chi Minh City, Hai Phong; thus rickettsia status or overweight-
obesity in our study also correlates to the nutritional status affected
by the economic situation.
4.2. Bone mineral density, vitamin D, the value of some markers
of bone turnover in children and the relationship between BMD
with vitamin D and markers of bone turnover
4.2.1. Bone density: Low bone density in our study is 12,72%, lower
than Chlebna- Sokol D. In our 74 normal children found: 2/74 cases
of osteoporosis (2 , 7%), 12/74 cases of low bone density (16,2%),
60/74 cases of healthy. L.Gracia breeder Marco (Spain) found higher
bone density of girls of ages from 12,5 to 17,5, the same as of
Pairunyar (Thailand) with bone density of girls of 12-16 years old is
higher that of boys.

4.2.2 Vitamin D: Our data shows better results compared to that of
research on nutritional status of children aged 6 months to 12 years in
four Southeast Asian countries from 2010 to 2012. To the domestic
researches in recent years, our study says stronger. Hypponen found
exactly as us: The average concentration of 25-OH-D in the serum of
boy is higher than that of girls. The rate of vitamin D deficiency is
20% in boys and 46% of adult girls. Although differences of time and
locations, but overall average concentration of vitamin D in boys
higher than girls. The results are similar to other cohort studies of the
parents and children in southwest England in 7560 children with a
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mean age of 9,9 years, suggesting that vitamin D deficiency (<20ng /
ml) was 29 Parikh% and obese children have a concentration of 25
(OH) D lower than people with normal body weight.

4.2.3. Bone tunover markers.

PINP level in the Can Tho is the same as of the Finnish authors
(Riitta K Tahtela). PANP in healthy population by age and gender is
higher in boys to girls, higher in the younger. Gwang Suk Kim's
research told the same record of low bone formation markers in obese
children; and M.Bayer impressed the fluctuation of PANP in the first
years of life. Our B-CTX decreases with age same as L.Gracia Marco,
B-CTX higher in boys.

4.3. Evaluate the effectiveness supplement with calcium and
vitamin D in infants has decreased or insufficiency vitamin D and
/ or reduce the BMD.

4.3.1. Changes in bone density after intervention

The average bone density increased post-interventionally. Boys
have enhancement of 0,041g / cm2, and 0,023g / cm2 in girls. Authors
in 8 researches of 2007-2012 noted that 1 to 3 years of intervention not
much helps in bone density unless Marini found a significant increase
in bone mineral density (BMD) at the spine and femur.

4.3.2. Changing levels of vitamin D after intervention

The average vitamin D levels increases markedly after
intervention. Especially, after the intervention, girls gains much more
than that of boys, girls increased up to 15 ng / mL, boys at 7.19 ng /
mL. In all groups of children: overweight and obesity get more
benefits than rickettsia and normal children.

After 6 months of intervention, bone density and vitamin D levels

strengthen as the authers talked by exercise, and calcium
supplementation via food, medicine.
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4.3.3. Changes of bone tunover markers: PINP, p-CTX after
intervention

P1NP titration decreased after the intervention in both groups of
gender. Normal children and children of overweight-obesity
significantly reduced compared to group of rickettsia. Solarz and A.
Kopec confirmed that: 25 (OH) D, PINP and CTX in group of
professional football players higher in the least active group. B-CTX
concentrations of young girls is better than group of boys. Rickettsia
gets small profit than children of overweight, obese or healthy.

After 6 months of intervention with calcium and vitamin D,
marker PINP reduced and beta CTX increased from our study is a
little bit different than that of Rantalainen: Both beta CTX and P1NP
increased after the exercise.

Although the correlation between BMD and markers of bone
remodeling has statistical significance, but the value of the markers
can not be used to predict the orientation of osteoporosis as an
additional risk factor for treatment decisions.

CONCLUSIONS

The study was implemented in 794 children with 499 normal, 207
stunted and 88 obese children at the age from 6 to 14 in schools
located in Can Tho city from October, 2011 to April, 2015.

1. Bone mineral density, Vitamin D status, some bone turnover
markers (P1NP, Beta-CTX) in children

- The proportion of the group of children with low bone density
was 12,72%. The stunted children had decreased percentage of bone
density of 15,46% which was higher than that of normal children.
Bone density increased with ages. The bone density of boys was
higher than that of girls. In the group of children more than 13 years
old, the average bone density of girls was higher than that of boys.
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- The boys had concentration of vitamin D higher than the girls.
The percentage of children with vitamin D insufficiency and
deficiency was 30,6%. This figure was higher in the urban (50%)
than in the rural areas (17,8%).

- PANP concentration increased with ages and decreased when
being older than 14. The concentration of CTX beta also increarsed
with ages, then reducing at the age of 13. The average concentration
P1NP, CTX beta of the stunted children was less than that of normal
children and obese ones.

- PTH concentration also increased with ages and had no
difference between groups of children.

2. The correlation between bone density, vitamin D levels and
bone turnover markers

- There was a weak correlation between vitamin D levels, bone
turnover markers and BMD (g / cm2).

BMD=0,3581966-0,0000125*CTX-0,0011482*VitD-0,0000183*P1NP

3. The effectiveness of supplementation with calcium and vitamin
D in children with vitamin D insufficiency and deficiency and/or
children with reduced bone density

- After intervention, the average bone density increased much
more than before. The average one in boys increarsed to 0,041g/cm2,
and the corresponding figure in girls climbed to 0,023g /cm2. The
proportion of children with decreased bone density fell from 66,89%
to 10,6%.

- The average vitamin D concentration in children increased
significantly after intervention.The corresponding figure increarsed to
15 ng/mL in girls and to 7,19 ng / mL in boys. The percentage of the
group with vitamin D insufficiency levels dropped from 31,79% to



24

5,3%, while that of the group with normal vitamin D levels climbed
from 47,68% to 94,7%.

- The concentration of PINP in children after intervention
reduced significantly compared to before intervention in normal
children and obese ones.

- The concentration of B-CTX after intervention in girls was
higher than in boys.

RECOMMENDATIONS

Through our research results with a number of recommendations
for children aged 6 to 14 years are as follows:

- All children should be checked every 6 months or 12 months:
vitamin D levels and bone mineral density for all children: stunting,
overweight, obese and normal children.

- Children with vitamin D levels are not adequate and decreased
bone density should be applied to the intervention of diet and calcium
and vitamin D supplements on the needs of children.

- There should be a national research on vitamin D and bone
mineral density in children.





