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Tém tit: Bénh nhiém fluor rang (Dental fluorosis) — mot bénh ring miéng cong dong
thuong gap, nhung co thé phong ngira duoc do nguyén nhén tang cao qua muc flour trong
cac nguon nude dudi dat. Hién nay, nhiém fluor rang van l1a mot van dé sirc khoe cong dong
16n trén toan thé gidi, trong do c6 Viét Nam. Cac nghién ciru trudc day duogc thuc hién tr
nhirng ndm 2000 da chimg minh moi lién hé giira cai thién stc khoe rang miéng va ndng do
flo (F) cao trong nudc udng (nude gleng) ¢ thi xa Ninh Hoa, tinh Khanh Hoa. Do d6, mot
nghién ctru vé dién bién nguy co nhiém dental fluorosis trong cong dong da dugc thuc hién.
Két qua khao sat bang bang hoi da cho thiy ty 1& dan s co nguy co méc bénh dental fluorosis
da giam so v6i cac nghién ctru trude ddy. Dac biét, ngay tai khu vuc dé bi ton thuong la
nhiing khu vyc ¢6 ham luong F cao (> 6 mg/L) nhu thén Ninh Xuan va Ninh Phung, s6 dén
80 c6 nguy co nhiém bénh di giam xuong chi con 18 va 12%. Nhin chung, chi c¢6 25% dan
s6 cua thi xa th Hoa c6 nguy co mic bénh dental fluorosis. D6 1a két qua tu Vlec thuc
hién cac dy an cdp nudc sach cta chinh phi. Tuy nhién, trong thoi gian tdi van can tang
cuong hon nita cac dy an nay de co the thay thé hoan toan viéc sir ~dung nude giéng trong
cong dong Bén canh do, cling can trién khai cac nghién ctru chi tiét hon vé tinh hinh dich
t& va nguon cung cap F ¢ khu vuc nghién ctru.

Tiur khéa: Thuy dia hoa; O nhiém Fluor; Nudc dudi dat; Nhiém fluor rang.

1. Mé dau

Flour (F) 12 nguyén to rat can thiét cho co thé song. Tuy nhién, khi ndng do F trong nudce
udng cao hon mirc 1,5 ppm sé& gy tac hai lau dai cho strc khoe, dic biét giy bénh nhiém flo
rang (dental fluorosis) [1-3]. Theo y van, bénh dental fluorosis dugc dinh nghia 1a rang bi
nhlem ddc man tinh boi F do sir dung nudc uong ¢6 nong d6 F cao [1]. Nguoi nhiém bénh
xuat hién nhimg dém nau, den trén rang va co thé hinh thanh céac - mang, 16 gay hai cho men
ring. O nhidm F trong nudc udng 1a nguyén nhan chinh trong tat ca céac ‘nguyén nhan gay
bénh dental fluorosis. Cac két qua nghién ctru trude day da cho thay 25 quoc gia trén thé gidi
co nong do florua cao trong cac nguén nudc va khoang 200 triéu nguoi song dya vao cac
ngudn nude cd chira qua nhiéu florua giy hau qua nghiém trong dén stc khoe nguoi tiéu
dung [4-5]. Cac qubc gia duoc ghi nhan trong ban d6 6 nhidm fluor thé giéi dién hinh bao
gdém Ethiopi (8 dén 10 tridu ngudi bi anh hudng; [6]); Mexico (5 triéu ngudi bi anh hudng;
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[7]); Argentina (1,2 triéu ngudi; [8]). Chau Au 1a khu vy ¢é rai ro thip, chi c6 mot s6 khu
vue nhu Tay Ban Nha [9] va Nauy [10].

O Chau A, cac qudc gia c6 ham luong F cao bao gém An d9, Trung Quéc, Sri Lanka [2-
3, 11-12]. Khoang 66 triéu nguoq dan An d6 va 45 triéu ngudi dan Trung Qudc sinh sdng
trong ving c6 nguy co 6 nhiém. O Viét Nam, Binh Dinh, Khanh Hoa va Phu Yén 1a cac dia
phuong ¢ xuit hién bénh dental fluorosis [13-15]. Thi xd Ninh Hoa (tinh Khanh Hoa) 1a
mdt trong nhitng dia phuong dau tién di phat hién diu hidu cta bénh. Céac két qua nghién
ctru giai doan 1990-2992 da bude dau ket ludn nguyén nhan gay ra bénh chét rang 1a do su
xuét hién cua di thuong F trong nude udng tir cac giéng dao ciia nguoi dan. Ké tir khi dau
hi¢u bénh hong men rang, ngudi dan dia phuong goi la chét ring dwoc dé cap dén tir nam
1985. Vao nam 1999, s6 nguoi mac bénh dental fluorosis ¢ Ninh Hoa da phat hién dugc trén
76% dan s6 khao sat c6 dau hiéu méc bénh. Dén nim 2000, mot nghién ctru kha chi tiét vé
sy phan bd F trong cac hop phan méi trudng ty nhién (nude mat, nude dudi dt va moi trudng
dat). Két qua nghién ciru cung xac nhan nguoi dan dia phuong bi hong rang ¢ cac muc do
khac nhau vi sir dung nudc giéng dao co ham lugng fluor cao [15-17]. Gan day nhat, két qua
phan tich ciing cho thay sy hién dién cia di thuong F trong nude dudi dat & khu vuc Ninh
Hoa. 50% tong s6 mau (trong tong s6 26 mau phan tich) dd c6 ham lugng F cao hon quy
chuan cho phép [18]. Gia tri F 16n nhét do duoc tai X3 Ninh Xuan da 1én t6i 10 mg/L, cao
hon gié tri gi6i han 7 lan.

V6i thuc té hién nay tuy ngudn nudc cip di dén duge nhiéu noi nhung nude giéng van
duoc cac ho sir dung rong rai, nhét 13 cac ho nguoi dan tdc, thi nguy co tiép dién bénh
fluorosis van la van dé can duoc quan tdm cua thi xa Ninh Hoa. Do d6, muc tiéu cta dé tai
1a khao sat sy chuyén bién d6i voi cac bénh vé rang cé thé lién quan dén du luong F trong
cong déng ¢ khu vuc thi xa Ninh Hoa. Pham vi nghién ctru 1a 11 xa thudc thi xa Ninh hoa,
la cac dia phuong da dugc ghi nhan xuét hién bénh dental fluorosis trong cac nghién ciru
trudc day.

2. Phwong phap nghién ciru

Nhom nghién ctru da tién hanh thu thap thong tin bang phiéu khao sat cac ho gia dinh
sirlh song tai 171 xa thudc thi xa Ninh Hoa, tinh Khanh Hoa. Thong tin v€ cac hd khao sat &
moi xa duoc tong hop tai Bang 1.

Bang 1. Thong tin vé cac ho khao sat thudc dia ban thi xa Ninh Hoa.

S6 ho Thoi gian sinh Ngudn nwée sir dung
STT Xa khao song tai dia .
st phwong (nim) Nudce thiiy cuc Nuwdrce gieng
Ninh Binh (NB) 4 27-65 X X
Ninh Giang (NG) 1 30 X
Ninh Hung (NH) 8 26-61 X
Ninh Phung (NP) 8 5-61 X
Ninh Quang (NQ) 4 39-56 X X
Ninh Sim (NS) 13 28-60 X
Ninh Tay (NT) 6 2-64 X X
Ninh Than (NTha) 10 10-57 x(03) X
Ninh Thugng (NThu) 6 24-50 X X
Ninh Trung (NTr) 11 32-55 x(02) X
Ninh Xuan (NX) 22 14-69 x(11) X

S6 luong phiéu khao sat 1a 93 phiéu bao gom cac thong tin vé thoi gian sinh song tai dia
phuong, ngudn nude sir dung, thong tin vé giéng va dau hiéu cac bénh rang co thé lién quan
trong ho gia dinh. Do ¢6 hai phiéu khdo tai x4 Ninh Tay c6 thoi gian sinh song tai dia phuong
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ngin (< 5 nam) do d6 da loai ra khoi dit liéu dé xir ly. Céc thong tin ghi nhan dugc téng hop
va doi sanh vai cac nghién cuiru trude day ¢ khu vuc nghién curu.

3. Két qua va thao luin

3.1. Tinh hinh nhiém déc flo trén rang

Két qua khao sat cia nhom nghién ctru vao nim 2019 da cho thay trong s6 11 xa khao
sat da co 8 x3 c6 dau hiéu van con nguoi dan bi nhiém bénh dental fluorosis. Ty 1€ ngudi dan
¢6 cac diu hiéu nhidm bénh dental fluorosis dugc Sép xép theo thtr tu giam dan nhu sau:

Ninh Sim (53%) > Ninh Trung (45%) > Ninh Thuong (33%) > Ninh Quang (25%) >
Ninh Xuén (18%) > Ninh Tay (16%) > Ninh Phung (13%) > Ninh Than (10%)

Khi so sanh v6i cac nghién ciru trude day cho thay ty 1& nguoi dan nhidm bénh da c6 xu
thé giam rd rét. Vi du trong cac nghién clru trude day thi Ninh Xuén, Ninh Phung va Ninh
Huong 1a cac dia phuong c6 ty 1& ngudi mic bénh cao 1én dén déu & mic cao (67-97%) [15];
va 100% [17]. Nhung theo khao sat cia nhom nghién ctru, ty 18 ngudi co ddu hiéu nhidm
bénh cao nhit 1a ¢ xd Ninh Sim (53%). O hai x4 Ninh Binh va Ninh Hung thi 100% nguoi
dan duogc khao sat khong c6 dau hiéu nhidm bénh (Hinh 1). V& m01 tuong quan gitra ty 1¢
ngudi dan c6 ddu hiéu bi nhim bénh véi ham lugng F trog nudc giéng ciing cd nhitng khac
biét so vai cac két qua da cong bd. Trude ddy, Ninh Thuong va Ninh Xuén 13 hai xi c6 ty 1¢
ngudi nhiém bénh cao nhat [15]. Tuy nhién, dén thoi diém hién nay thi Ninh Sim va Ninh
Trung 1a hai xa co ty 1¢ nguoi nhlém bénh cao hon cac dia phuong khac. Cac khu vuc c6
lugng F ¢ mirc cao (> 2 mg/L) bao gdm céac xa Ninh Phung, Ninh Xuan, Ninh Binh va Ninh
Tay déu c6 sb luong nguoi co dau hiéu dental fluorosis rat thap. Con & céc xi ¢ ty 1& nguoi
dan c¢6 nguy co nhiém bénh cao nhu Ninh Sim lai 1a khu vuc ¢ ham Iuong F kha thap (0,96
mg/1) [15]. Riéng ddi v6i xd Ninh Trung 1a khu vuc ¢6 ham luong F cao (0,3-1,9 mg/1) [7];
(0,5-2,8 mg/1) [¢] thi ty 1& ngudi dan c¢6 nguy co nhiém bénh tuy da giam nhung van con &
muc cao (45%,).

Mot minh chimg khac lién quan dén bénh nhiém F rang la thoi quen sir dung nudc trong
sinh hoat. Xa Ninh Sim 1a khu vuc c¢6 dia hinh d6i nui thip ndm vé phia tay cach thi xa Ninh
Hoa 13 km. Theo khao sat da cho thy nguoi dan van st dung ngudn nude giéng 1a cha yéu.
Thoi gian st dung giéng thay doi tir 25 dén 40 nam, ngoai 1¢ 13 50 nam.
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Hinh 1. Ty 1& nguoi c6 dau hién nhidm bénh lién quan dén thoi gian st dung nude giéng va do siu
giéng.

Thén Pdng Pa 1a khu vuce co nhidu ngudi co dau hiéu nhiém bénh voi thoi gian sinh
song & dia phuong tir 28—-60 ndm. Tuong tu, & xa Ninh Trung, ngudn nudc su dung chi yéu
la nude giéng tir 30-50 nam. Nguoi dan c6 dau hi€u nhiem dental fluorosis nhu vang rang,
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duc rang déu la ngudi dan sinh séng trén 30 nam tai thén Quang Cu. O céac xa khac co st
dung ca hai nguon nudc thi ty 1€ nguoi dan c¢6 dau hiéu nhiém dental fluorosis déu giam.

3.2. Nguon cung cdp F trong nude dudi dat

Sy hinh thanh ham lugng F cao trong nudc dudi dat ¢6 thé co nhidu nguyén nhan tir hoat
dong ciia con ngudi (nudce thai cong nghiép, phan hod hoc trong ndng nghiép, chat thai cong
nghiép hodc tir cac nghia trang) va dic diém dia chat khu vuc (thanh phé”m dét da, tir cac mo
fluor va nudc khodng—nude nong giau F). Tai thoi diém nim 2000, ham luong F trong nudc
dudi dat (nudc giéng) da duoc thuc hién khao sat tai 13 x3 trén dia ban khu vuc Ninh Hoa
(Ninh Tay, Ninh Sim, Ninh Xuéan, Ninh Than, Ninh Thugng, Ninh Phung, Ninh Trung, Ninh
Hoa, Ninh Quang, Ninh Hung, Ninh Tho va Ninh An) c6 khoang bién thién tir 0,1 dén 6,8
mg/l. Di thuong cta F 1a 1 mg/L va 1,5 mg/L di phat hién trong 41% va 37% tong s6 mau
phan tich. Gan day nhat, vao nam 2017, két qua khao sat dugc thyc hién trén dia ban 6 xa
(Ninh Xuan, Ninh Than, Ninh Quang, Ninh Thuong, Ninh Phung va Ninh Trung di cho thay
ham luong F trong nude dudi dat van & mic cao. Hai di thuong F 1a 1 mg/L va 1,5 mg/L da
phat hién trong 27% va 47% téng s6 mau phan tich. Tai khu vuc xi Ninh Xuén da xac dinh
dugc ndng d6 F 1én dén 11 mg/L [18]. Do d6 c6 thé néi ngudn nudc giéng tai khu vuc thi xa
Ninh Hoa van lién tuc dugc bd sung F.
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Hinh 2. Dién bién ham lugng F trong nude dudi dit khu vuc thi xa Ninh Hoa, tinh Khanh Hoa [ 14—
18].

Céc nghién ctru truéc ddy da chi ra rang nguyén nhan hinh thanh nong do F cao trong
nude ngam & Ninh Hoa 1a do dic diém dia chat khu vuc. Cac di thuong F trong nude dudi
dat hién dién & cac khu vuc c6 hoat dong cong nghiép, sir dung phan hoa hoc trong néng
nghiép, chét thai cong nghiép hodc chat ban tir cdc nghia trang khéng nhiéu, nén nguyén nhan
nhan tao khong c6 kha ning gy ra sy 6 nhiém fluor cho nudc dudi dat. Sy phan bd khong
gian cta F trong nudc dudi dat & Ninh Hoa khong dong déu thé hién qua sy dan xen giita cac
ving ham lugng F cao va thp, hinh thanh hai tuyén twong d6i r5: mot tuyén kéo dai theo
phuong T-D tir Ninh T4y dén Ninh Quang va tuyén khac theo phuong TN—DB tir Ninh Xuén
dén Ninh Thuong. Do do, F dugc xac dinh la c6 ngu(‘Sn géc tlr cac thanh tao dia chat dudi sau
va di chuyén thong qua hé théng kénh din c6 ap 1a cac dut giy kién tao, cac ddi pha hay va
khe nirt. Vung Ninh Hoa nam & ria DN dja khdi Kon Tum, trong d6i hoat héa MZ-KZ, dac
trung bang cac hoat dong magma xam nhap va phun traio—trim tich da dang, thudc cac hé
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tang Mang Yang, Nha Trang, La Nga, déo Bao Loc. Pa magma tiéu biéu 1a cac da granitoid
thugc cac phtic hé Dinh Quan, Peo Ca va Ca Na. Trong cac da nay c6 mat nhiéu khoang vat
c6 chua F nhu biotit, muscovit, apatit va dac biét 1a fluorit, v.v... Thém vao do, trong vung
c¢6 diém quing Hon San, ngudn gdc nhiét dich, nam trong khdi xdm nhép granit va fluorit 13
mot thanh phan di kém véi khoang vat molybdenit va cac khoang vat chira Ta.

Bang 2. Ham luong F (%) trong cac khoang vt lién quan dén cac da magma granit [12].

Khoang vit Thanh phin héa hoc Ham lugng F (%) (%)
Fluorit CaF, 47,81-48,80
Biotit K(Mg,Fe)3[AlSi3019(OH,F)]> 0,08-3,5

Muscovit KAIL(AISi3040)(F,0H) 0,02-2,95
Apatit Cas(PO4)s(F,C1,OH) 1,35-3,77

Sy xudt hién cta cac ngudn nude khoang nong ciing cé thé 1a ngudn cung cap F tryc tiép
khdi lugng 16n nhat. Tir cac khe nitt trong d4 xAm nhap granitoid hodc phun trao axit, F ¢
thé xudt 16 trén mat dat theo cac nguf‘m nudc khoéng noéng voi luu lugng 16n, chay lién tuc.
Ham luong F trong nuoc khoang rat cao, 1én dén 9-9,3 mg/l (Budén M’Dung). Vi viy cac
giéng nudc & gan diém xuét 16 nude khoang, déu c6 ham luong fluor kha cao vi du nhu ¢ xa
Ninh Tay. Mit khéc, két qua khao sat ciing cho thay cic giéng & nhing ho c¢6 nguy co nhiém
dental fluorosis thudng 14 cac giéng cd d6 sdu < 10 m. Do d6 rat c6 thé da c6 da nhitng ngudn
cung cap F khac cho tang chira nudc.
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Hinh 3. Mbi trong quan giita d6 siu giéng va nguy co nhiém bénh dental fluorosis.

(A: Khu vuc khong c6 ngudi nhiém bénh, B: khu vuc c6 ngudi nhiém bénh)

Tom lai, tuy ty 1& nguoi dén c6 nguy co nhiém dental flurorosis da giam dang ké 50 VOi
cac két qua da cong bd nhung van can c6 nghién ciru chi tiét hon dé danh gia lai nguon gbc
ctia F trong nudc dudi dat va hé qua dén stc khoe cong dong & khu vuce nghién ctu.

4. Két luan

Su hién dién cua néng d6 cao ion F trong nudc ngém 12 mot van dé 16n, nd lam cho nudc
khong phi hop dé sir dung cho muc dich an ubng. Viéc sir dung nude c6 nong do florua cao
lau dai s& gdy anh huong tiém tang dén sirc khoe con ngudi. Hién tuong nhiém bénh dental
fluorosis & khu vuc thi x3 Ninh Hoa, tinh Khanh Hoa c¢6 tinh chét lich sir. Hién nay, do nhiéu
khu vire di dugc cung cdp nude may nén tinh hinh nhiém bénh di c6 diu hiéu chuyén bién
tich cuc. Ty 1€ ngudi dan co déu hiéu nhiém bénh da giam rat nhiéu so véi cac két qua nghién
ctru trude day. Tuy nhién, két qua diéu tra cho thdy ngudi dan van c6 thoi quen sir dung nude
giéng trong sinh hoat. Ngudn cung cip F chu yéu la thianh phan khoang vat ctia cac ¢4 magma
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xam nhap va phun trao axit cing voi cac ngudn nude khoang, nu6c nong. Cac déi pha huy
kién tao dong vai tro nhu nhing hé théng kénh dan F c6 ap dén cac giéng nudc cua hd dan.
Do do, nu nguoi dan van tiép tuc sir dung nudc giéng thi nguy co nhiém bénh dental fluorosis
s& van tiép tuc xay ra. Chinh vi vay, can nang cao nhén thirc cong dong dé nguoi déan tir bo
théi quen sir dung nudce giéng dé khong lam anh huong dén strc khoe cong dong Bén canh
6, ciing can trién khai cac nghién ctru chi tiét hon dé lam sang to cac nguodn goc khac cua F
o khu vue nghién ctru. Dé bao vé sirc khoe cong dong, cac diéu tra dich t& hoc lién quan dén
bénh dental fluorosis cling van can duoc trién khai rong rai, dédc biét 1a trong chuong trinh
kham suc khoe & cac trudong hoc.

bong gop cho nghién ciru: Xay dyng y tuong nghién ctru: HT.D., HT.T.T.; Lya chon
phuong phap nghién ctru: H.T.D.; Thu thép, phan tich, xu 1y so liéu: H.T.D., T.C.L.; Viét
ban thao bai bao: H.T.D., C.T.V.; Chinh stra bai bao: B.T.V.

Loi cam on: Nghién ctru nay dugc thyuc hién dudi sy tai trg cia dé tai nghién ctru khoa hoc
cap tinh, ma so DT.08-2018.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cta tap thé
tac gia, chua dugc cong bd & dau, khong duoc sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chap loi ich trong nhom téc gia.
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Abstract: Dental fluorosis—a major, but preventable, oral diseases and public oral health
problems-related with exceeded the fluoride level in natural groundwater sources. Dental
fluorosis remains as a major public health problem worldwide, including Vietnam. Previous
studies carried out since the 2000s demonstrated a link between dental fluorosis and
increased fluoride levels in drinking water of Ninh Hoa town, Khanh Hoa province. The
aim of this study was to determine the temporal variation of district’s population, who at
risk for dental caries or dental fluorosis, with questionair survey in Ninh Hoa town. The
results indicated that the rate of population at risk for dental fluorosis, has been decreased
in comparision with previous studies. In especially, in the vulnerable area with high fluorid
zones like Ninh Xuan, Ninh Phung wards (> 6mg/L), the number of population at risk
decreases to only 18 and 12%, respectively. Overall, only 25% district’s population were
risk of potential dental fluorosis. It is the results from implementation of drinking water
supply projects from government. However, the long-term operation of the replacement of
groundwater project need to be further strengthened. In addition, a further study on dental
fluorosis and sources of F should be carried out.

Keywords: Hydrogeochemistry; Contamination; Fluor; Groundwater; Dental fluorosis.



