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TOM TAT
Gidi thiéu

Nuée ubng 6 ga duoc phat minh vao thé ky 19 va dugce st dung rong rai, dac biét la
trong cudc song hién dai ¢ nhiing thép nién gan day. Trong qua trinh phat trlen
nhiéu thanh phan khac duoc thém vao nudc udng c6 ga dé tao huong vi, mau sac va
cac dic tinh riéng theo mong mudn cta cic nha san xuat va trd thanh loai d ung
vGi tén goi chung 1a “nudc giai khat c6 ga” (carbonated beverages). Luong nuge giai
khat c6 ga dugc tiéu thy trén thi truong thé gidi va tai Viét nam ngay cang tang cao
cling nhu cac san phim nuéc giai khat 6 ga ngay cang da dang cho thdy tAm quan
trong cta viéc danh gia duoc tac dong tong thé ciia nudc giai khat c6 ga 1én stc khoe
ngudi str dung. Nghién clru nay nham tim hiéu tic dong cua viée sir dung nude giai
khat c6 ga dbi véi stre khoe ctia ngudi sir dung thong qua viéc thu thap va ra soat cac
cong trinh nghién ctru da cong bd vé tac dong cia nudc giai khat ¢ ga dbi voi st
khoe con nguoi tir cac ngudn tai liéu tiéng Viét va tiéng Anh ciing nhu phan tich va
téng hop cac két qua nghién ctru nhdm dwra ra két ludn vé tac dong c6 thé cua nudc
giai khat c6 ga véi suc khde.

Phuong phdp:

Nghién ctru 4p dung cach tiép can PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses), theo d6 qua trinh ra soat tai liéu duoc tién
hanh qua hai buéc nhu sau:

* Budc 1: ra soat toan b cac nghién ciru duoc cong bd chinh thire va chua
dugc cong bd chinh thirc nham xéac dinh toan bo tac dong co thé cua nude
giai khat co ga lén strc khoe ctia nguodi sir dung. Trong budc nay ching téi
xac dinh dugc 3 nhom tac dong chinh la: (1) Men rang va xuong; (2) Hé tiéu
hoa; va (3) Hé tiét niéu.

* Budc 2: ra soat cac nghién ctu doc lap vé céc tac dong suc khoe chinh dugc
xac dinh trong budce 1. Tai budc nay, ching t6i chi sir dung cac nghién ciru
da duoc cong b6 chinh thirc trén tap chi hoc thuat Tiéng Anh hoic tiéng
Viét. Pham vi cua nghién ctru tdp trung danh gia tac dong cta khi CO, suc
vao nude giai khat d6i voi 3 nhom tac dong dén strc khoe duoc xac dinh. S6
lidu dugc quan 1y trong phan mém Endnote va xir Iy trong phin mém Excel
sur dung céc tiéu chi phan tich cia PRISMA.

Keét qua:
1. Tac dong doi voi men rang va xuwong

Nhom nghién ciru da tim duoc téng cong 127 nghién ctru dugc cong b6 ¢6 lién quan
va téng hop phan tich 16 nghién ctru dii tiéu chuan lya chon. V& tac dong 1én men
rang, tinh a-xit ciia nudc tang khi dugce suc khi CO, nhung mirc d6 gy mon men
ring 1a khong dang ké, tuy nhién céc loai nudc co ga khac nhau c6 thé c6 murc do
gdy mon men rang khac nhau do ham luong cac chat phu gia 1a a-xit khac trong nuéc
giai khat.



Vé tac dong 1én xwong, viéc dua khi CO2 vao nude giai khat khong gy tac dong lén
xuong. Co ché hoa sinh va sinh 1y giai thich mot sb thanh phan gom cafein va a-xit
phosphoric trong nudce giai khat c6 ga néi chung gay tac dong lén xuong, song chua
13 licu luong nhu thé nao s& co tac dong. Pong thoi, cac nghién ctu cling phan nao
chi ra ring mot minh thanh phan ctia nude giai khat c6 ga khong géy ra tinh trang
giam mét d6 xuong ma con la sy tuong tac cua cac yéu t6 nhu ché d6 dinh dudng,
dic biét 1a lugng can-xi dua vao qua cc ngudn thuc pham. Can c¢é thém céac bang
ching rd rang hon dé c6 thé két luan vé tac dong ctia nude giai khat co ga nodi chung
t6i mat do xuong ciing nhu cac yéu t twong tac.

2. Tdc dong doi véi hé tiéu hod

Vi nghién ctru vé tac dong 1én hé tiéu hoa, chiing t6i tim dugc téng cong 253
nghién ctru duogc cong bd c6 lién quan va tong hop phan tich 22 nghién ctru du tiéu
chuin Iya chon. Tac dong 1én hé tiéu hoa dugc dé cap trong cac nghién ctru nay bao
gdm hoi chiing trao nguoc da day thyc quan, ung thu thyc quan, thay d6i nhu dong
da day va tang tiét a-xit & niém mac da day, cac anh huong 1én tuy, gan hay tii mat.
Két qua phan tich cho thdy nudc c6 ga co thé lam tang cam gidc day bung ngan han,
giam 4p lyc co thit dudi cua thuc quan, thay dbi ngan han pH thuc quéan va gy ting
tiét a-xit & niém mac da day tuy nhién cac nghién ctru khong chi ra dugc mdi lién hé
nhit quan giita lugng khi CO2 trong nude giai khat co ga voi bat ky mot bénh cu thé
nao ¢ duong ti€u hoa.

3. Tac dong doi voi hé tiet niéu

Vi nghién ctru vé tac dong 1én hé tiét niéu, chung t6i tim dwgc tong cong 109
nghién ctru duoc cong bd o lién quan va tdng hop phan tich 10 nghién ciru du tiéu
chuén lya chon. Téac dong 1én hé tiét niéu duoc dé cap trong cac nghién ctru noi trén
co thé phan thanh nhém c6 lién quan dén viéc tao soi duong tiét niéu/soi than va
nhom c6 anh hudng dén cac chirc nang than noéi chung. Nhin chung, cac nghién ctru
khong dua ra bang chimg vé méi quan hé giita CO, trong nudc giai khat cé ga voi
bénh s6i than hay anh hudng dén chirc nang than. Mot s6 nghién ciru chi ra tic dong
c6 thé 1én soi than hay chirc ning than ciia nudc c¢6 ga chi yéu do anh hudng cia a-
xit phosphoric.

Dbi voi tac dong cia mot s6 chit phy gia va bao quan thuc pham nhu cafein, a-xit
phosphoric 1én strc khoé ciing dugc ban ludn téi trong cac nghién ctru dua vao tong
quan nay. Tuy nhién, nhiing nghién ctru nay khong do luong va dua ra bang chimg
truc tiép v€ cdc tac dong nay ma cac nha khoa hoc chi sir dung cac két qua nghién
ctru khac vé tac dong cia cac phu gia d6 dé 1y giai cho sy khac biét trong cac két qua
nghién ctru ctia minh. Ngoai ra, cdc nghién ctru trong tong quan khong dé cap t6i anh
huong cua cac chét phu gia khac nhu benzoate, sorbate, 4-methylimidazole, v.v. Dé
co bang chung khang dinh vé cac tac dong cua cac chat phu gia va bao quan thuc
pham trong nudc giai khat co ga, can phai tlen hanh tdng quan riéng 1& vé timg phu
gia nay d6i v6i strc khoe con ngudi hodc can co cac nghién ciru thyc nghiém cé kiém
soat chat ché.



Két luin

Nghién ciru tim hiéu tac dong cua khi CO, trong nude giai khat co ga ddi véi sirc
khoe ctia nguoi sir dung. Co ba nhom tac dong chinh dugc dé cap dén trong cac
nghién ctru lién quan la: (1) Men rang va xuong (2) Hé ti€u hoa va (3) Hé tiét nidu.
Trir tac dong khong dang ké 1én men rang, bang ching trong cac nghién ciru chua
chi ra anh huéng cua khi CO, trong nudc giai khat 1én bat ky mot tinh trang sirc khoe
cu thé nao ctia ngudi sir dung. Can c6 nhiing nghién ctru thir nghiém 1am sang, thoi
gian theo doi dai va danh gia anh hudng doc 14p cua cac ham luong CO, khac nhau
trong cac loai nudc c6 ga khac nhau dé c6 thé dua ra duoc két luan chinh xac vé tac
dong ctia nude giai khat co ga 1én sirc khoe con nguoi. Téng quan nay khong dua ra
bang ching két luan vé cac tac dong cua cac chat phy gia va bao quan thyc pham.
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1. GIOI THIEU

Nudc udng c6 ga 1a loai nude ¢ carbon dioxide (CO,) duoc hoa tan vio san pham
dudi nhiét do thap va ap suét cao ngay trude khi dong chai hodc lon. Qua trinh nay
goi la carbonat hoa (carbonation) hay ga hoa nu6e uong. Khi mo nap chai hoic lon
nude udng co ga, ap suat trén bé mat chat 16ng giam dot ngot, khi CO, thodt ra, tao
hién twong sui bot. Carbonat hoa nude udéng da duoc phat minh tir thé ky 18 va dan
tr& thanh mot trong nhiing loai nuéc udng thong dung.

Rét nhiéu d6 udng gidi khat (soft drinks) trén thi truong hién nay la d6 udng co ga va
tuy theo tung loai d6 udng, timg hang san xuat ma c6 thém rat nhiéu thanh phan khac
thém vao dé tao d6 ngot, huong vi, mau sic, v.v. Luong tiéu thy d6 giai khat 6 ga
(carbonated beverages) ngay cang tang nhanh trén thi truong cac nudc phat trién,
trong d6 c6 Viét Nam. Vi nhu cau tiéu thy do gidi khat c6 ga ngdy cang tang cao,
ching ta rat can c6 nhiing nghién ctru siu, tong hop vé cac tac dong c6 thé cta dd
udng c6 ga lén sirc khoe. Hién tai cac cong trinh nghién ctru duge cong b chinh thirc
cling nhu cac thong tin strc khoe tir cic ngudn khong chinh thirc nhu trang web, bao
céo cho thiy cac y kién trai chiéu vé tac dong cua nude co ga. Vi du, cung nghién
ctru trén hé tiéu hoa, mot sb nghién ctru dua ra két luan vé tac dong c6 lgi ciia nude
c6 ga trong khi mot s ngudn khac lai bao cdo nhitng anh hudng khong tét vé st
khoe.

Dé co thé dua ra duoc birc tranh tong thé vé tic dong ciia nudce c6 ga 1én sire khoe
ngudi sir dung, chung t6i tién hanh tong quan hé thdng tai liéu nghién cru nham tra
101 cau hoi: Liéu sie dung nwéc udng cé ga cé gay ra cdc tic dong gi téi sivc khoe
con nguwoi khong?

Tac dong cua nude ¢ ga lén strc khoe con ngudi phu thude vao thanh phan chinh
trong nudc ¢ ga nhu lugng khi CO, duoc suc trong nudc, lugng duong hodc chét
tao ngot clia nudc, cac chat phy gia nha san xuat str dung trong nude. Do tinh chét da
dang vé thanh phéan ciia cac loai d6 uéng giai khat c6 ga hién trén thi truong trong
viée st dung duong va sur dung cac chat phu gia, cac két qua cta nghién ctru dugc
cong bd trude day khong nhat quan. Tir thyuc té do, trong khudn kho cua nghién ctru
ra so4t nay, chiing toi tap trung vao tim hiéu tac dong cta khi CO; dwoc suc trong
nude 1én sire khée con nguoi. Do vy pham vi nghién ctiru khong bao gém cac
nghién ctru vé anh hudng cia luong dudng hay chéat 1am ngot trong nude ¢ ga 1én
suc khoe.

2. MUC TIEU

Nghién ctru tim hi€u tac dong cia viéc sir dung nudc uong co ga doi voi suc khoe
con nguoi thong qua cac muyc tiéu cu thé sau:

i. Thu thap va ra soét cac cong trinh nghién ctru da cong bd vé tac dong ctia
nude ¢ ga vai strc khoe con ngudi tir cic ngudn tai lidu tiéng Viét va tiéng
Anh.

ii. Phan tich thiét ké nghién ctru, cach xu ly s6 lidu va cac két qua tim duoc cia
nhitng nghién ciru nay dé chi ra dugc tac dong chinh ctia nudc c6 ga ciing
nhu danh gia chat lugng cta két qua nghién ctru.
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iii. Tong hgp cac ket qua nghién ctru va dua ra két luan veé tdc dong co thé cua

nuéc ¢ ga véi cac tinh trang sire khoe cu thé clia ngudi sir dung.
PHUONG PHAP
Tiéu chi lrra chon cac nghién ciru cho tong quan hé thong

Céc nghién ctru dugc lya chon dua vao tong quan 1a cac nghién ctru dap tng
day du bon loai ti€u chi dugc néu trong bang 1 bén dudi.

Bang 1 - Tiéu chi lwa chon nghién ciru

Tén tiéu chi | N§i dung tiéu chi Co6/Khong
Thé loai Nghién ctru thir nghiém 14m sang (bao gdm ngau
nghién cuu nhién c6 ddi ching)

Nghién ctru bénh ching

Nghién ciru thuan tip (twong lai va hoi ctru)
Nghién ctru cdt ngang trén cdng dong

Doi tuong Céc nghién ctru tién hanh trén nguoi

nghién cuu

Két qua Nghién ctru vé chu dé nudc co ga va phu hop véi

nghién clru cac tir khoa twong ung vé tac dong stc khoe (xem
phan duéi)

Cong bo Nghién ctru 1a cng trinh céng bo chinh thirc trén

nghién ctru cac tap chi hoc thuat (peer-review)

Nghién cttu c6 két qua dya trén so liéu

Nghién clru cd bdo cdo toan van

Chit lugng nghién ctru duoc danh gia dua trén 2 tiéu chi: thiét ké nghién ctru
va mau nghién ctru. Vé thiét ké nghién ctru, nhom nghién ctru can thi€p c6 do
manh cao hon trong viéc phat hién méi lién hé nhan qua so voi nghién ciru
quan sat.

Nhoém nghién ctu can thiép:

(i) Thir nghiém 1am sang c6 dbi ching (Randomized Control Trial - RCTs):
loai nghién ctru ma trong d6 ddi twong can thiép duoc phan bd ngau nhién
va ¢6 so sanh giita cac nhém khac nhau trong nghién ciru, bao gom do
luong két qua déu ra trude va sau khi thuc hién can thiép.

(ii) Gia thuc nghiém c6 dbi chimg: Nghién ctru gia thyc nghiém do luong
truc va sau can thiép dé so sanh két qua hai hodc nhiéu nhom. Can thiép
c6 dbi chimg co thé 1a cac can thiép thong thuong hién tai hodc can thiép
mdi trong tuong lai.

(iii) Can thiép khong c6 nhom dbi chimg: Céac nghién ctru khong lya chon ngau
nhién du ¢ do ludng trudc va sau can thiép, nhung khong c6 nhom déi
chung can thiép

Nhom nghién ciru quan sat bao gom:
(1) Nghién ctru thuan tap
(i) Nghién ctru bénh ching
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(iii) Nghién ctru cit ngang

Cich tiép cin va xdc dinh thong tin lién quan

Nghién ctru sir dung phuong phap ra soat hé thdng vai cach tiép can PRISMA.
Qua trinh ra soat thong tin dugc tién hanh qua hai budc:

Budce 1: Xac dinh cac nhém dnh huwéng chinh ctia nwée c6 ga

Ra soat toan bo anh hudng cua nude ¢6 ga tdi sttc khde nguoi st dung tir cac
ngudn tai liéu duge cong bé trén céac tap chi qudc té, trong nudc ciing nhu
mot sb trang web strc khoe phd bién. Co sé dit liéu sir dung trong bude 1.
Trong giai doan nay, nhém nghién ciru sir dung ca ngudn tai liéu hoc thuat va
ca cac ngudn tai liéu khong tir cac nghién ctru dwoc cong b chinh thire (grey
literature) dé nham xac dinh mot cach téng thé nhat toan bo tac dong co thé
Ién stc khde con nguoi cua nude co ga.

Co so dir liéu hoc thuat

* PubMed

* Database of Abstracts of Reviews of Effects (DARE) for quality-assessed
systematic reviews of interventions;

* Cochrane Database of Systematic Reviews;

* NHS Health Technology Assessment (HTA) programme reports;

* Centre for Reviews and Dissemination (CRD) HTA database;

* National Institute for Health and Clinical Excellence (NICE) guidelines
(for systematic reviews performed to support guideline recommendations).

* Google scholar (mdt trang web lién két dén cac trang web nghién ciru hoic
hoc thuat)

Co so dir li¢u khac

. Céc trang web search thong tin nhu www.google.com,
www.yahoo.com
Tur khoa dugce st dung: Céc tir khoa chi nude c6 ga dugce st dung & budce nay
gém: carbonated drinks, carbonated water, carbonated beverages, soft drinks,
soda pop. Cac tir khoa nay duogc két hop voi tir khoa “adverse health
effects/adverse impacts/negative effects hodc health effects, health impacts”
dé tim ra cac ngudn thong tin co lién quan. Cac tir khoa tiéng Viét st dung de
tim tai liéu trong nudc duge cong bd trén cac trang thong tin truc tuyén 1a:
nudc giai khat co6 ga/tac dong suc khoe.

Nhu dé néu ¢ phan tong quan, tir khoa carbonated beverages/drmks/water két
nbi dén cac nghién ctru vé tat ca cac loai d6 udng giai khat c6 ga noi chung
ma khong phén chia cu thé cac nhom loai nho trong d6. Do vy, nhom nghién
ctru tién hanh doc tat ca cac thong tin trén tom tit nghién ctru. Chung t6i loai
b6 cac nghién ctru vé tac dong tdi stic khoe ciia mot s6 nude giai khat khong
do carbonat héa nuéc giai khat gay ra, cu thé 1a cac nghién ctru vé nhém



nudce giai khat c6 duong va cac nhom van deé stcc khoe c6 lién quan dén
duong trong nudc gidi khat.

Két thuc bude 1, nhom nghién ctru da xac dinh dugc cac nhom tac dong
chinh ciia nudc giai khat c6 ga gdom:

* Tac dong lén h¢ ti€u hoa

* Tac dong lén rang va xuong

¢ Tac dong l1én hé¢ tiét niéu

Buwéc 2: Tién hanh cac ra soat riéng ré véi cac nhom tac dong chinh noi
trén

Trong budc 2 ndy, nhdm nghién ctru tién hanh tim tai liéu lién quan theo timg
nhom chua dé vé tac dong chinh ctia nude co ga duge xac dinh trong budc 1,
va loai trir nghién ctru cho tt ca cac nhom chu dé la:
 Nghién ctru khong c6 sb lidu (vi du nghién ctru truong hop)
* (Céc bai bao tra 101 hodc dat cau hdi voi cac cong trinh nghién ctru lién
quan.
Cac bai bao dé cap dén CARBONATED nhung lai dé cap dén tac
dong ciia dudng trong nudc udng.

Co s0 dir liéu: khac véi budce 1, trong budce 2, nhém nghién ctru chi ra soat
cac cong trinh khoa hoc dugc cong bd tir cac ngudn co s& dir liéu hoc thuat
(peer-review) nhu:

*  PubMed

* Database of Abstracts of Reviews of Effects (DARE) for quality-
assessed systematic reviews of interventions;

* Cochrane Database of Systematic Reviews;

* NHS Health Technology Assessment (HTA) programme reports;

* Centre for Reviews and Dissemination (CRD) HTA database;

* National Institute for Health and Clinical Excellence (NICE)
guidelines (for systematic reviews performed to support guideline
recommendations).

*  Google scholar (mot trang web lién két dén cac trang web nghién ciru
hodc hoc thuat)

 Céac tap chi nganh y trong nudc (thudc danh muyc hdi dong chirc danh)

Khung miu va miu nghién ctru

Mot s bai nghién ciru bi tring lip khi tién hanh tim tai lidu ¢ timg khung méu cac
nhom sirc khoe riéng (néu & phan 3.2). Vi du bai nghién ctru vira ndi dén tac dong
1én thuc quén, da day cua dd giai khat c6 ga, vira noi dén tac dong 1én ring miéng.
Chiing t6i van giit nguyén trong cac khung mau nghién ctru nay va chi loai bd khi
téng hop, li¢t k€ lai toan bd cac bai nghién ctru dugc dua vao trong téng quan chung

3.3.1. Khung miu va miu nghién ciru ciia nhanh tac dong Ién hé tiéu héa
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]

Phat hién

[

)

] [Dﬁ tiéu chuin ] [Séngloc

[ Lwa chon

Tur khoa: Carbonated drinks/Carbonated beverages/Carbonated water va mdt trong
cac tur khoa sau:

- Thuc quan: Esophagus

- Da day: Gatric, Stomach

- Gan: Liver

- Tuy: Pancreas

- Tui mat: Gallbladder

- DPuong ti€u hoa: Gastrointestinal system

- DPuong tiéu hoa dudi: Lower digestive tract, colon, megacolon

Nghién ctru QIIQ’C tim théy tw Nghién clru du’c_rc tim théy
cac nguon da liét ke qua cac ngudn khéc
(n=240) (1 — 121

Tong s6 nghién ctru tim thiy
(n=253)

:

Nghién ctudwoc || Nghién ctruloai bd
sang loc (n=253) (n=200)

v

Nghién ctru duoc Nghién ctru bi loai bo

lwong gia do phu hop (n=31)
(n=53)
Nghifé_n C}l’u phl\i hop l\\Ighién c1'1'uv kh()r\lg
v&i tiéu chuan tim dwoc ban toan
(n=22) van
(n=0)

Cac nghién cttu co6
bao cdo toan van
dwogc phan tich

3.3.2. Khung miu va miu nghién ciru clia nhanh tic dong Ién ring va xwong

Tur khoa : Carbonated drinks/Carbonated beverages/Carbonated water va mot trong
cac tir khoa sau:

- Raéng: enamel erosion/tooth erosion

- Xuong: bone density
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Nghién ctru dwoc tim thay ti
cac nguon da liét ké
(n=124)

Nghién ctru dwoc tim thay
qua cac nguon khac
(n=3)

] [Phét hién

] [Sz‘mg loc

] [ P tiéu chuin

[ Lwa chon

l

l

Tong s6 nghién ctru tim thay

(n=127)

l

Nghién ctru duoc
sang loc (n=127)

:

Nghién ctru dwoc

Nghién cttu loai b
(n=79)

lwong gia dd phithop [ ®

(n=58)

:

Nghién ctru phu hop

Nghién ctru bi loai bo
(n=39)

v&i tiéu chuin
(n=19)

!

Cac nghién ctru co6
bao cdo toan van
dwoc phan tich
(n=16)

Khung miu va miu nghién ctru ciia nhanh tic dong Ién thin

\ 4

Nghién ctru khéng
tim dwoc ban toan
van
(n=3)

Tur khoa: Carbonated drinks/Carbonated beverages/Carbonated water va mot trong
cac tur khoa sau:

Soi than: lithogenicity/nephrolithiasis/urinary stone/nephritis
Ung thu: carcinoma/kidney cancer
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Nghiéfl clru duoc tern th?y ti Nghién ctru dwoc tim thay
cac nguon da liét ké qua cac ngudn khéc
(g. (1’1 =103) (1’1 - 6)
: l l
T
<
B
N Tong s6 nghién ctru tim thay
(n=109)
8I l
E; Nghién clru dwoc Nghién ctru loai bo
= sang loc (n=62) (n=47)
Nghién cttu duoc Nghién cttu bi loai bo
g lwong gia d6 phuhop [P (n=52)
< (n=10)
: :
£
z
) Nghién ctru phu hop Nghién cttu khong
véi tiéu chuan »  tim dwoc ban toan
(n=10) van
l (n=0)
= Cac nghién ctru c6
G bao cdo toan van
© dwoc phan tich
— (n=10)
3.4. Phwong phap phéan tich

Cac nghién ctru dugc lya chon sau vong sang loc duge quan 1y trong Endnote. Phan
mém quén 1y tai liéu tham khao EndNote duoc st dung dé luu trit cac thong tin trich
dan tir cac nghién ctru va xur Iy dir liu trung nhau. Tai liéu tir cdc ngudn dir lidu dién
tir cling dugc tai tryc tlep vé EndNote. Céc dit liéu tring nhau (mot nghién ctru
nhung lai xuat hién dén hai 1an) duoc phét hién va loai bé. M&i mot nghién ciru duoc

bao cdo ¢ day déu ddm bao chi tinh mét 1an duy nhat voi mot ma so cu thé.

Sau khi d Iya chon cac bai nghién ciru theo tiéu chi Bang 1, nhém nghién ciru tiép
tuc thu thap thong tin theo dya theo bi€éu mau sau (phat trién dya trén hudng dan
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bang kiém 27 diém cua PRISMA). Biéu mau thong tin nay duoc thyc hién trén co sé
dir liéu Excel

Bang 2. Thong tin thu thip & cac nghién ciru dwgc lwa chon

Théng tin cin thu thip Giai thich cu thé

Tac gia nghién ciru

Tén nghién clru

Tur khoa cta nghién cou Nhiing tir khoa ctia nghién ctu.

Pé 15 tir khéa MeSH term néu co

Thoi gian nghién ciru

Dia diém nghién clru

Thudc loai thiét ké nao sau day

Cit ngang

Bénh ching

Thuén tap

Thyuc nghiém lam sang

- Thuc nghiém 1dm sang c6 phin bd ngiu nhién

Thiét ké nghién ctru

Mau nghién ctru

Mau nghién ctru s6 lugng 1a bao nhiéu?
Trén nguoi bénh hay ngudi khoe manh

Tinh trang stic khoe trong
nghién cilru

Liét ké cac tinh trang strc khoe trong nghién clru

Két qua chinh trong nghién
clru

Liét ké do ludong moi lién hé (OR, RR?)
Khoang tin cay
Gia tri p

Céc yéu t6 anh huong dén
chat lugng nghién ctu

Tinh tin cdy cua két qua nghién ciu
Phuong phap phan tich so liéu c¢6 phu hgp

CAac sai s0 ¢6 thé anh hudng két qua nghién ctru

Thong tin thém tur tai li€u
tham khdo cua nghién ctru

Tu tai liéu tham khao cta bai bao c6 cong trinh nghién
ciru nao moi, khong nam trong danh sach tai li¢u da
duogc thu thap khong?

Céc thong tin thu thap dugc téng hop sir dung phan mém Excel va Word thong
thuong. Chung t6i du dinh sir dung cac phuong phéap phan tich thong ké tong hop
Meta-analysis dé két hop két qua ctia cac nghién ctru nham kiém dinh gia thuyét
nghién ctru vé tac dong clia nudc co ga cling nhu wde tinh hé sb tac dong (size effect)
trung binh ctia nudc ¢ ga 1én mot sb tinh trang strc khoe. Tuy nhién trong khuén
khé cua ra soat nay chung t6i khong ap dung duoc cac k¥ thuat thdng ké noi trén vi
cac ly do sau:
e Piuracuia nghién clru rat da dang: tir rang miéng, xuong, dén toan bo hé
thdng tiéu hoa, tiét nidu va cac anh hudng nho khac.
e Céac nghién ciru ciing mot chu dé sire khoe (vi du vé thyc quan) ap dung cac
thiét ké khac nhau vai chét luong nghién ciru khac nhau.
¢  Néu chiing toi phan tich phan ting theo tinh trang strc khoe nghién ciru va
thiét ké nghién ciru thi ¢& mau cac nghién ctru trong timg nhém qua nho;
khong phu hop dé két hop két qua bang cac ky thuat meta-analysis.
(6 linh vuc nghién ctru d c6 phén tich meta va sau thoi diém d6 khong co
tiép cac nghién ciru cung thiét ké dé cap nhat thém vao két qua meta da co.
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3.5. Han ché ciia tong quan

Tong quan hé thong nay phu thudc chinh vao ngudn cac cong trinh nghién ctru duoc
cong bod trén cac tap chi hoc thuat qudc té (peer review), do vdy tong quan nay van
¢6 mot s6 han ché chung thuorng gap:

* NgoOn ngii tai li€u tong quan: gioi han ¢ cac tai liéu cong bd bang tleng Anh.
Cac tai liéu bang tiéng Viét ciing rat kho tim vi viée tai liéu hoa va tiép can
truc tuyen cua cac tap chi nghién ciru khong phai ltic nao ciing dé dang.

¢ (6 thé mot sd nghién ciru phit hop & trudng hop cac cong trinh khong duoc
chdp nhan xuét ban. Tuy nhién, khi d4nh gia cac két qua nghién ctru & timg
nhom van dé stc khoe, chiing t61 nhan thay cac cong trinh duoc xuét ban bao
gdm ca cac nghién ctru dua ra mdi quan hé khong co ¥ nghia va cac nghién
ctru dua ra moi quan hé ¢6 ¥ nghia. Nhu vy, c6 thé sai s do quan diém xuét
ban khong nhiéu.

e Khuon kho nghién ctru tap trung vao tac dung cua luong khi CO, suc trong
nude giai khat co ga va cac chat phy gia 1én sirc khoe con nguoi, nhu ching
t6i dd gidi thiéu ¢ phan trude, nghién ciru nay khong bao ham tac dong cia
luong dudng va cac chat 1am ngot trong nudc ¢ ga. Tuy nhién, cac ‘nghién
ctru rat kho dé tim hiéu tac dong riéng ré cua lugng CO; hay cac chat phu gia
a-xit, boi mot sb nghién ctru van bao gom ca loai nude co ga c6 dudong, do
vay chung t6i khong thé tach duoc tic dong tuong tac giita khi CO,, duong
va cac chat phu gia 1én strc khoe con ngudi.

4. Két qua tong quan
4.1. Nuwéc udng c6 ga

Trong co the khi CO2 déng mot vai tro thiét yéu gan nhu mét loai hooc mén vi n6
duoc san Xudt tir tt ca cac co quan va c0 tac dong trén tit ca cac co quan dudi 3 co
ché chinh (1) Tac nhan chinh ctia sy can bang kiém toan trong mau (2) Tac nhan
chinh diéu khién qua trinh ho hip va (3) c6 anh huong dén tim va tuan hoan ngoai vi.

Nude ubng c6 ga 1a loai nudc cé carbon dioxite (CO,) hoa tan trong nudc dudi 4 ap.
suat va nhiét do nhat dinh khi dugc déng chai. Khi CO, hoa tan vao nuéc, mot phan
CO; sé& két hop v6i nudc dé tao thanh a-xit carbonic (H,C0s). Do vay nude ubng co
ga c6 tinh a-xit hon so véi nudc udng thong thuong. Do a-xit nay twong duong nude
cam va tao va it hon nhiéu so véi d6 a-xit cuia da day. Trong diéu kién binh thuong,
co thé ngudi luén c6 co ché didu chinh d6 pH ¢ trang thai can bang.

Trong méi truong kiém, CO, s& dugc chuyén hoa thanh dang Carbonate CO3” va
Bicarbonate HCOs-, va duéi dang nay thi luong CO, duogc udng vao rat c6 kha nang
xudt hién trong duong tiéu héa. Tuy nhién phan 16n CO, trong nudc uong s€ khong
dén da day do khi mé chai hoic mé lon nuéc, khi da thoat ra. Khi xudng dén thuc
quan va da day, mot phan khi ga lai két hop voi khong khi nudt vao dé tao ra hién
tuong ¢, do vay chi mot phén nho khi CO,; thuc su duoc h?ip thu qua thanh ru6t.

Rét kho tinh toan duoc cu thé lugng CO, dugc hép thu vao co thé trong cac loai
nude udng co ga boi vi mac du & nhiét d6 va ap suat chuan, khoang 1 ml (2mg) khi
CO, hoa tan dugc trong 1 ml dich trung tinh (pH=7). Tuy nhién 4p suit va nhiét do
san xudt cac loai nudc ga khac nhau c6 thé khac nhau. Trong nganh cong nghiép
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nudc ga, thong thuong lugng khi dugce suc s& gap 3-5 lan thé tich nudce. Vay voi 1 L
nudc co ga, sau khi trir di phan ga da thoat ra khi & hdp do ap xuat giam doét ngot,
lugng dugc uong vao co thé sé con khoang tur 0.5-1.5 lit CO,.

Bang 3. P9 pH ciia mjt so loai do gidi khat c6 ga trén thi truong'

Loai nudc c6 ga b6 pH
Coke 2,47 — 2,65
Diet Coke 2,94 -3,19
Pepsi 2,5-2,51
Diet Pepsi 3,0-3,06
Sprite 324-33
Diet Sprite 3,35

7-Up 3,2

Dite 7- Up 3,7

Nudc khoang co6 ga 5,05 - 6,30

1Ngu(*)n: (Kesel, 1965; Parry, Shaw, Arnaud, & Smith, 2001)

4.1. Tac dong cia sir dung nuwéce cd ga téi sirc khée rang miéng
4.1.1. Téong quan nwéc cé ga va sicc khée ring mi¢ng

Nhiéu nghién ctru da chi ra d an thirc ubng co tinh a-xit gdy mon men rang do sy
tiép xuc truc tiép ¢ khoang miéng. An mon 1a sy mét di cac khoang chat trong céu
tric clia rang va thong thuong 1 qué trinh x6i mon 16p bé mit cua ring gdm men
rang hodc 16p bé mit chan rang (Imfeld, 1996). Pay 1a phan tmg hoa hoc ciia H'
trong a-xit voi hydroxyapatlte clia rang va gdy ra hau qua giai phong cac ion khoang
chat (Ca2+ OH,, PO4 “)(Bartlett, 2005). Sy an mon ndy c6 thé do tac dong ciia cac
yéu t6 ngoai smh gom d an thic udng dua vao khoang miéng (Lussi, Jaeggi, &
Zero, 2004)hodc yéu t6 ndi sinh gdbm moi truong hé da day thyc quan, nhat 1a trong
truong hgp trao ngugc da day-thuc quan(Scheutzel, 1996).

Vé ly thuyét, khi pH<5,5 khoang chit & men ring va nga ring s& bi phan ra
(Moynihan & Petersen, 2004). Do vay céc loai d6 an thirc udng c6 tinh a-xit duoc
cho 1a pha hity men rang. Muc d§ an mon men rang phu thudc vao d6 pH, a-xit
chudn d6 hay loai a-xit (gi4 tri pK,) (Benjakul & Chuenarrom, 2011).Tuy nhién, muc
dd an mon con phuy thude vao kha nang dém va muc luu chuyén cua nudc bot
(Bartlett, Coward, Nikkah, & Wilson, 1998; Thorbjorg Jensdottir, 2005), d0 bam
dinh cta san pham 1én bé mit ring, d6 tap trung ciia cac khoang chét can-xi, phdt-
pho va flo, khir khodng va bao mon cua rang (Grobler, Senekal, & Laubscher, 1990;
Lussi, et al., 2004).
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Bang 4. So sanh d) pH ciia mdt sd nwéc hoa qua va dd giai khat c6 ga

Loai nudc b6 pH A-xit chuan dél
Nudc tho nguyén chat 3,0 102

Nudc cam vit 3,64 136

Nudc cam 3,74 124

Coca-cola 2,60 34

Nuée thé thao 2,84

Nudc tang luc 2,76

Sau rang xay ra khi cdu trac ring bi pha hity béi a-xit hitu co sinh ra khi vi khuan 1én
men duong trong khoang miéng va thudng lién quan dén mang bam ring (Moynihan
& Petersen, 2004). Do vay, chung toi loai bo cac nghién ciru vé mdi lién quan giita
nudc giai khat c6 ga va sau rang vi tdc nhan gay sau rang cua nudc giai khat lic nay
1a lwong duong co trong nude, khong phai do tac dong cua a-xit trong nudc giai khat.

4.1.2. Nhén xét vé phwong phdp cdc nghién ciru

Khi xem xét cac nghién ciru vé nudc giai khat co ga trong linh vuc nay, ching toi
nhan thiy cac nghién ctiru quan thé thuong khong tach bach duoc méi lién quan gilta
mai mon men rang va thanh phan nao ciia nudc giai khat co ga, ma chi 1a méi quan
hé voi mot sb loai nude giai khat cu thé. Do vay chung toi s& tong quan vé tac dong
cua do pH va a-xit chuan d6 @i v6i sy mai mon men rang va luan giai két qua dé tim
bang chiung mbi lién hé t&i su c6 mit cua CO,, H,COsx hay qué trinh suc ga vao nudc
giai khat dé tao thanh nudc giai khat co ga.

Nhin chung c6 2 phuong phap ddnh gia mon men rdng dugc ap dung trong cac
nghién clru:

i. Phén tich mdi lién hé giita nudc giai khat c6 ga voi sy an mon men rang dya
trén quan thé dan s6 16n thuong 1a cac két qua phan tich cac diéu tra qubc gia &
M§ va Anh, bao gdm NHANES, INS, v.v. Nhom d6i twong phan tich c¢6 thé 1a
toan bo d6i tuong tham gia diéu tra hodc mot nhom néu co theo ddi theo thoi
gian.

Cong cy danh gia 6 mai mon cua men ring thuong duge ding 1a Chi s mon
rang cua Smith va Knight c6 chinh 1y. Trong hiu hét cac nghién ciru, viéc danh
gia tinh trang mon men ring thudng tién hanh doc 1ap véi viéc thu thap thong
tin qua bang hoi. Nghia 13 bac si danh gia trinh trang men ring khong biét vé
thong tin st dung céac loai db an thirc udng cua ddi twong nghién ciru. Bang hoi
vé tinh trang str dung d6 an thirc udng thudng duoc str dung 1a bang hoi dung
trong Diéu tra qubc gia vé dinh dudng va ché do an udng cia Anh (UK
National Diet and Nutrition Survey). Nhu vay, vé mat 1y thuyét cac két qua
phan tich ¢o thé so sanh duoc v6i nhau do st dung chung mét bd cung cu danh
gia. Tuy nhién, do mdi nghién ctru ap dung thuat tinh théng ké khac nhau (ty
suat chénh, muc khac biét giita cic gia tri trung binh, v.v) nén khong thé su
dung meta-analysis dé tim ra gi tri chung giita cac nghién ciru.

1A-xit chuin d6 la lwgng ml Immol/L OH- cin dé€ dwa nwéc thir vé mirc pH=7
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ii.  Cac nghién ciru thuc nghiém in vitro thuong st dung mau ring va hoic dua
vao miéng hoic tiép xtc truc tiép v6i cac dung dich thir, va déu sir dung may
do bién dang (profilometer) dé do sy thay d6i bé mat cia ring tir d6 xac dinh
mirc 6 mon men rang. Tuwong tw nhu nghién ciru trén quan thé cong dong,
nghién cuu thuc nghi€ém ciing thuong st dung phép do miic d0 mon trung binh
ctia men rang khi tiép xtc véi cac nudc giai khat c6 ga va cac loai nude thr,
nhung do phuong thic thoi gian tiép xtic va cach tiép xuc 1a khac nhau, do vay
cac két qua nay ciing khong thé dwa vao meta-analysis dé tim gia tri chung.

Céc nghién ctru thue nghiém thuong dua ra két qua vé méi lién quan gitra nuée
giai khat co ga va tinh trang mon men ring chinh xac hon cc nghién ciru quin
thé. Trong nghién ctru quan thé, viéc tim hiéu mdi lién quan phu thudc nhiéu
vao sy chinh xac cua thong tin do ngudi tham gia nghién ctru nhdé lai va tra 10i.
Bén canh d6, khau phan d in thic udng ciing thuong xuyén thay ddi va mang
tinh da dang cao. Tuy nhién, can chu y 1a cac nghién ctru invitro du dat mau
rang nghién ctru trong miéng ngudi, nhung do viée 1y cac mau nay ra dé tranh
tac dong gdy mon rang cua cac d6 an thire ubng ngoai nhom duoc nghién ciru
nén cac két qua thuong c6 xu hudng tram trong hon thyc t&. Nhu di néu &
trén, ban than co ché sinh 1y hoc ¢ miéng cé tac dong bao vé han ché qua trinh
gdy mon rang nhu tac dong tich cyc cua nudc bot trong tai khoang rang, cling
nhu viée sir dung nudc giai khat c6 ga nhu thé ndo ciing tac dong réat nhleu toi
tinh trang gy mon (Thorbjorg Jensdottir, 2005). Do vay khi dwa mau thuc
nghi¢ém ra khdi mi¢ng s€ khong danh gia dugc muc tic dong ctia nudc giai
khat thong qua luc nudt, cir dong cuia miéng khi nudt, sy 1am sach mang bam
cua nudc bot, v.v.

4.1.3. Két qud nghién ciru vé moi lién quan giita swr dung nuwdc coé ga va mon men
rang

Nghién ciru true tiép moi lién quan giira suc ga vao nuéc gidi khat va tinh trang
mon men rang

Duy nhét chi ¢6 1 nghién ctru thuc nghiém in vitro so sanh tac dong gdy mon men
ring cia nudc khoang c6 ga va khong ga va cac nudc giai khat c6 ga khac. Két qua
ctia nghién ciru ndy co gia tri trong viéc dua ra bang chung sat thuc nhat vé tac dong
cua vi¢c suc ga vao nudc giai khat.

Day 1a nghién ctru do Parry va cong sy tién hanh va duoc xudt ban nam 2011 (Parry,
et al., 2001). Mtc khir khoang va mon men rang duoc do luong sau khi tiép xtc véi
4 nhém nudc giai khat:1) nudc khoang khong ¢é ga; 2) nudc khoang co ga; 3) nudc
chung cit dugc tao ra trong phong thi nghiém; 4) nudc cam va cac loai nudc Cola
(Coca cola, Pepsi, Diet Coke, Diet Pepsi).

Bang 5. Do khir phospho tir men rang vao cac loai nudéc gidi khat

Loai nuéc P06 khir khoang ¢ men ring (ug)
7 nuéc khoang khong ga 0,003 — 0,017
7 nudc khoang cb ga 0,029 — 0,082
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Nudc chung cat phong thi nghiém 0,023
Nudc cam 2.5
4 nudce Cola 2,754 — 6,352

Két qua nghién ctru cho thiy do khir phospho men ring ciia nuéc khoang khong ga
va nuéc chung cit rat thp, cao hon mot chut 1a nudc khoang c6 ga. Trong khi d6 do
khtr phospho men rang cuia nudc cam va cac nudc nhom Cola cao hon tir 30 t6i 219
lan (Bang 5).

Dbi voi 3 nhom nude co6 mie khir phospho thap, hydroxyapatite tong hop duoc sir
dung dé do d6 hoa tan khoang chat nay ctia 3 nhom nudc trén (hydroxyapatite la
khoang chét cé trong cau truc cia rang). Két qua Bang 6 cho thdy d6 pH va do hoa
toa hydroxyapatite ctia 7 nudc khoang co ga gan twong duong 5 loai nudc chung cit
trong phong thi nghiém.

Bang 6. Do pH va do hoa tan hydroxyapatlte tong hop ciia 3 nhém khir phospho
men rang thap nhit

Loai nuéc bo pH Do hoa tan hydroxyapatite (ng)
7 nudc khoang khong ga 7,12 -8,10 7,3
7 nudc khoang co ga 5,05-6,30 23,6
5 nudc chung cat phong thi nghiém | 5,25 6,16 22,8

Nghién ciru ciing chi ra sy twong tac gitra cac khoang chét co trong nudc khoang véi
d6 hoa tan hydroxyapatite tong hop. Néu khir ga mét loai nude khoang (Quézac) s&
lam giam 61% mirc hoa tan hydroxyapatite tong hop va lam tang d6 pH 1én 0,8 so
v6i lic dau. Trong khi d6, khtr ga cua nude lam giam 27% do hoa tan
hydroxyapatite. Tuy nhién gia tri giam tuyét doi ¢ ca 2 truong hop déu rét thap. Nhu
vay qua trinh carbonat hoa hay suc ga vao nudc lam giam do pH, tang tinh a-xit cia
nude ¢ mirc d6 thap va tic dong gdy mon men rang hau nhu khong dang ké.

Mot nghién ciru khac trén quan thé tré 14 tudi tai Anh (Milosevic, Bardsley, &
Taylor, 2004) cho thy tré udng nudc giai khat c6 ga noi chung (khong phén tach co
duong va khong dudng) trén 2 lan/ngay ¢6 nguy co mon rang cao hon 1,32 lan so
v61 nhom udng it hon. Trong khi do tré ubng nuédc khodng c6 ga khong cho thay
nguy co nay. Di nhién két qua nay khong hoan toan khang dinh khong c6 mdi quan
hé gitra viéc suc ga vao nudc giai khat va mon men rang vi trong nuéc khoang c6 thé
c6 cac thanh phan lam ting qua trinh tai khoang cua ring.

Cac nghién ciru khac

Tét ca cac nghién ciru tong quan trong phin nay khong chi ra duoc thanh phan nao
ctia nudc giai khat c6 ga gdy mon men rang. Nhu da néu ¢ phan gidi thiéu, thanh
phan nudc giai khat c6 ga rat da dang. Tinh a-xit cta cac loai nudc giai khat nay
manh hon nudc suc ga thong thuong vi sy c6 mat thém ctia cac a-xit khac ngoai a-xit
carbonic nhu a-xit citric, a-xit phosphoric, v.v. Do vay, cac Kkét qua cua cac nghién
ctru nay c6 tinh tham khao vé mirc d6 an mon men rang cta nude giai khat co tinh a-
xit néi chung.
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Nghién cttu trén cOng dong:

Nghién ctru cit ngang ctia Okunseri va cong sy ndm 201 I1tai My (Okunseri,
Okunseri, Gonzalez, Visotcky, & Szabo, 2011) da chi ra chi c6 nudc tao ma khong
phai 14 cac nude giai khat co ga khac 1a ¢6 mdi lién quan téi sy an mon men rang khi
danh gia trén 1.314 tré tir 13 t6i 19 tudi.

Tuong ty nhu vy, diéu tra cong déng 1.010 sinh vién 18-30 tudi theo kiéu chon mau
thuan tién ¢ Truong dai hoc King’s College Lodon tai Anh cho thdy khong c6 mébi
lién hé gitra tinh trang mon ring va udng nudc giai khat c6 ga. Trong khi d6, udng
nudce tao ¢6 mdi lién quan téi mon mit ngoai rang (OR=7,0) va mit trong ring
(OR=3,7); ubng nudc cam c6 nguy co gy mon mit nhai cua ring (OR=1,7) (Bartlett
etal., 2011).

Céc két qua nghién ctru ny c6 thé gian tiép khing dinh vai trd khir khoang cua a-xit
citric, thanh phan cta nudc tao va nudc cam. A-xit citric ciing thuong dugc cho vao
nude giai khat dé tao huong vi. Cac nghién ctru khac ciing thuong coi a-xit citric
trong nudc hoa qua va nude giai khat nhu 1a tac nhan chinh gdy mon men rang
(Attin, Meyer, Hellwig, Buchalla, & Lennon, 2003b; Lussi, Schaffner, Hotz, &
Suter, 1991; Sardana et al., 2012; West et al., 1998). Citric vua la a-xit, vira dong vai
trd 1a tac nhan tao phirc (chelator) c6 kha ning két hop véi khoang chit Can-xi cua
men rang hodc nga rdng va do d6 lam tang mtrc khong bao hoa va tang kha nang khir
khoang rang (Brown, Smith, Shaw, Parry, & Smith, 2007; Zero & Lussi, 2005). Tuy
nhién, nghién ctru khéc lai chi ra a-xit phosphoric (c6 trong pepsi) c6 tinh an mon
cao hon ca cac a-xit hitu co khac nhu citric, malic va a-xit lactic (Rugg-Gunn,
Maguire, Gordon, McCabe, & Stephenson, 1998; West, Hughes, & Addy, 2000).

Edward va cong su do do pH va a-xit chuén do hay kha nang dém cua cac loai nudc
giai khat va nudc hoa qua (Edwards, Creanor, Foye, & Gilmour, 1999). Két qua xép
loai kha nang dém giam dan:

* nudc hoa qua

 nudc giai khat hwong hoa qua, bao gdm ca nudc khoang huong hoa qua

* nudc giai khat co ga (nhu coca-cola)

* nudc khoang c6 ga

* nudc khoang khong ga

Két qua do ludng nay cho thiy vai tro quan trong ctia cc a-xit (a-xit citric, a-xit
malic) trong viéc quyét dinh kha ning dém ciia cac loai nude giai khat. D6 pH ban
dau cta cac loai nudc giai khat khong phan anh kha niang dém hay a-xit chuan do cua
nudce giai khat, do d6 no khong phai 1a chi s6 duy nhat phan anh nguy co giy mon
men rang cua nudc giai khat.

Lién quan t6i tic dong ctia nudc hoa qua, mot nghién ctru trén quan thé hoc sinh tudi
14 tai Anh lai cho ra két qua trai nguoc - khong cho thay nguy co mon men rang khi
uong nudc hoa qua (Milosevic, et al., 2004).

Khac voi nghién ciru cia Okunseri va Barlett, cac nghién ctru khac trén cong dong

tré em déu chi ra moi tuong quan thuan gitra mac do sir dung nudc giai khat c6 ga va
tinh trang mon rang. Cu thé:
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* Nghién cuu cua Waterhouse va cong su (Waterhouse, Auad, Nunn, Steen, &
Moynihan, 2008) trén 458 hoc sinh Brazil tir 13-14 tudi cho thay néu tré udng
nude giai khat co dudng trén 1 1an/ngdy thi nguy co mon ring cao gap 1,7
1an, con mbi lién quan gitra tinh trang mon men ring va cac loai nudc hoa
qua, nude co ga khong dudng khong c¢6 ¥ nghia théng ké. Két qua nghién ciru
nay phan nao chi ra sy tuong tac giita su c6 mit cua dudng voi a-xit trong
nudc giai khat 1én men rang. Khi duong trong nude giai khat tao thanh mang
bam trén riang va bi 1én men béi vi khuan s& tao ra a-xit. A-xit nay cung két
hop véi a-xit ngoai sinh c6 trong nudc gidi khat s€ 1am tdng muc d gady mon
men rang(Denehy, 2003; Zero & Lussi, 2005).

* Con trong nghién ciru cua Milosevic va cong su (Milosevic, et al., 2004) trén
hoc sinh 14 tudi tai Anh ciing chi ra nguy co gy mon men ring kh1 uong
nudc giai khat c6 ga ndi chung (khong phan biét c6 duong va khong dudng)
trén 2 lan/ngay 1a 1,32 1an. Tuong ty nhu vy, Millward va cong su
(Millward, Shaw, Smith, Rippin, & Harrington, 1994) dua ra két qua vé mbi
lién quan giita s6 1an udng nudc giai khat c6 ga véi mirc d6 mon rang trén
101 tré dén bénh vién dé kiém tra rang. Cu thé, nhom tré c6 mirc do mon rang
nhe 1a nhom udng nudc giai khat cé ga 3,9 lan/tudn, nhom c6 mirc do vira
uéng 5,8 1an/tudn va nhom c6 muc do nang uéng 13,6 1an/tuan. Sy khac biét
nay c6 y nghia théng ké. Khong chi sb 1an udng ma thoi gian, hinh thirc udng
nudc giai khat co ga cling ¢6 mdi lién quan t6i tinh trang mon ring & tré em.
Al-Majed va cong su (Al-Majed, Maguire, & Murray, 2002) dua ra két qua
tré 5-6 tudi c6 nguy mon bé mat rang stra ham trén khi uéng mot hodc nhiéu
loai nudc giai khat co ga vao budi tdi.

Céc nghién ctru diéu tra cit ngang trén cong ddng cho ra két qua da dang va trai
nguoc vé moi lién quan gitra nude giai khat co ga va tinh trang mon men rang. Didu
nay 1a d& hiéu vi & mdi thi truong mo hinh tiéu thu cac loai nudc giai khat c6 ga 1a
khac nhau. Céac nghién ctru thyc nghiém ciing chi ra d pH, a-xit chuan dd, thanh
phan (bao gém cac a-xit thanh phan va cac khoang chét) cua cac nudc giai khat ¢ ga
rat khac nhau va do d6 tic dong gdy mon men ring ciing khac nhau. Bén canh do,
mot s6 phan tich khong loai bé dugc céac tac dong twong hd cia cac loai thic dn dd
ubng khac trong doi séng thuc té ciia nhitng ngudi tham gia khao sat.

Nghién ctru thuc nghiém:

Ehlen va cong su (Ehlen, Marshall, Qian, Wefel, & Warren, 2008) da so sanh muc
dd mon 6 men va chan rang thuc nghiém dudi tac dong cua nudc giai khat co ga
(Diet Coke, Coke), nuéc ting luc (Redbull), nudc udng thé thao (Gatorade) va nudc
tao nguyén chat. Két qua chom thay cac loai nudc ndy déu co tinh a-xit (pH<3,46)
(tham khao bang 3). Mtrc @6 mon men va chan ring do nudc tio va Diet Coke gan
tuong duong nhau, trong khi mirc mon do Coke, nude tang luc cao hon han. Két qua
nghién ctru ciing chi ra khong c6 méi lién quan gitra 46 mon men rang va do pH, a-
xit chun do. Do vy cac tac gia két luan rang do pH va a-xit chudn d6 khong c6 tac
dung du doan do gay mon.

Trong khi nghién ciru khac (T. Jensdottir et al., 2004) chi ra mdi twong quan thuén
cua hai chi s6 nay véi mirc 6 giam trong lugng ctia rang do &n mon. Nghién clru ctia

Benjakul va Chuenarrom (Benjakul & Chuenarrom, 2011) con dua ra cong thirc tinh

21



mirc mon men rang dya vao chi s6 pH va lugng a-xit chuan d¢ va dugc mot sd
nghién ctru khac ap dung dé uéc doan mirc mon men rang ctia mét s6 loai nude giai
khat (xem nghién ctru cua Trang va cong su tai Viét Nam nam 2013). Tuy nhién,
viéc udc dodn mirc mon men rang chi dua trén 2 chi s6 ndy can nghién ctru thém do
Ehlen va cong su chi ra cac loai nudc giai khat hién nay rat da dang vé thanh phﬁn va
cac chat dinh dudng va khong dinh dudng trong nudc giai khat déu co tac dong dén
kha nang gy mon men rang. Nhiéu nghién ctru khac da chi ra kha ning dém cia
viéc cho thém calcium, phosphate va fluoride s€ lam gidm viéc hinh thanh cac
thuwong ton an mon & men ring (Attin, Meyer, Hellwig, Buchalla, & Lennon, 2003a;
T. Jensdottir, Bardow, & Holbrook, 2005; Lussi, et al., 2004).

Béang 7. Cac bai bao ra soat veé tic dfng clia nuée co ga téi men ring

theo thoi gian

Tén tac gia

Tén bai bao

Nam xuat

Loai nghién ciru

ban
Okunseri, C. | Erosive tooth wear and 2011 Diéu tra ceflt ngang
va cong su consumption of beverages among tai cong dong hoc
children in the United States. sinh
Barlett va The association of tooth wear, Diéu tra cat ngang
A . . o 2011 . Ao
cong su diet and dietary habits in adults tai cong dong sinh
aged 18-30 years old vién
Ehlen A. va | Acidic beverages increase the risk Nghién ctru thuc
cong sy of in invitro tooth erosion 2008 nghiém in vitro
Waterhouse, | Diet and dental erosion in young Diéu tra cat ngang
. A ) : 2008 . A
Jvacong sy | people in south-east Brazil tai cong dong
Milosevic va | Epidemiological studies of tooth Diéu tra cit ngang
cong su wear and dental erosion in 14- 2004 tai cong dong
year old children in North West
England. Part 2: The association
of diet and habits
Jensdottir, T | Relationship between dental Nghién ctru tién
va cong su erosion, soft drink consumption, 2004 cuu
and gastroesophageal reflux
among Icelanders
Majed va Risk factors for dental erosion in Diéu tra cit ngang
cong su 5-6 year old and 12—-14 year old 2002 tai cong dong
boys in Saudi Arabia
Parry va Investigation of mineral waters 2001 Nghién ctru thuc
cong sy and soft drinks in relation to nghiém
dental erosion
Millward va | The distribution and severity of Diéu tra cat ngang
cong su tooth wear and the relationship 1994 tai bénh vién

between erosion and dietary
constituents in a group of children
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Bang 8. Cac bai bao ra soat vé tac dong ctia nwdc c6 ga téi men rang theo thiét
ke nghién ctru

Nim Loai nghién Tinh trang x £
xuat " cin dwgc dianh Mau nghién ciru Ket qua chinh
bin gia
-Khong c6 mbi lién hé
gitra nudc gidi khat co
Didu tra ct ‘ 1:314 tré tu 1?-1% ga, cac ’nu’('y’c rau qu'fi
2011 ngang cong Mon men tu,01, 5,23 tré p}}at hién | (tror nude tdo) va mon
s ng' rang cac mirc d0 mon men | men rang
rang -Ty suat chénh khi
ubng nudc tio 1.24
(1.08-1.43)
- Khong c6 mbi lién
quan gilta nudc giai
Didu tra cét ‘ 1'9.10;Sinl3 Vién 1’9-‘30 khat co ga Vf‘t tinh
2011 ngang cong Mon men | tu0i, tat Fa deu co tinh | trang mon rang .
a ng' rang trang mon men rang 6 | - Ty suat chénh khi
cac muc do khac nhau | uong nudc tdo 7 va
3,7; uéng nudc cam la
1,7
Diéu tra cat . . -1y suét’ chénh kh,i
2008 | ngang tai cong Mon men 458 hoc s19h 13-14 udng nuéce giai khat
déflg . rang tuoi c6 duong la 1,75
(1,11-2,75).
- Ty suét chénh khi
ubng nudc giai khat
Diéu tra cét . ¢ g2 1232 (1’08-1’.62)
2004 | ngang tai cong | MO MEN | 5 385 10c sinh 14 tudi | - A9 SUat chénh khi
dong rang uong tra chanh‘ 3,97
(1,26-13,89) va nude
ubng thé thao 13
1,58(1,1-1,75)
- C6 moi lién quan
57 thanh nién 19-22 | thuan gitra tan so st
tuoi lya chon ngiu | dung nudc giai khat
nhién tr Icelandic c6 ga trén thi truong
Nghién ctru tién | Mon men Nutritional Council | Iceland, dac biét la
2004 ciu tai cong | rang cua va Survey of Coca-cola (trén 1 lit
dong ring ham | Schoolchildren (INS), | coca-cola/ tuan hoic
31 nguoi ¢ ring cira | udng coca-cola trén 3
va ring ham bi mon | 1an/tuan) véi tinh
men trang mon men rang
clra va rang ham
Diéu tra cit . 268 tré 5-6 tudi, trong | _ C? mot tqu}g aan
. Mon men . PR thuén gitra vi¢c uong
2002 | ngang tai cOng < do 43 tré c6 mon rang NG X .
p rang mot hoac nhiéu loai

dong

stra ham trén

nudc gidi khat co ga
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vo6i tinh trang mon bé
mat rang sitra ham trén

101 tré em dén kham &
bénh vién RHM, trong

- Co su khac biét
trong murc do ti€u thy
nuoc giadi khat co ga

Diéu tra cat Mtrc 46 d6 21 khong bi mon s o
1A \ < o | vOoi mic d§ mon rang.
1994 | ngang tai bénh | mon men rang hoac & muc do A N
. < . 3,9 lan/tuan 6 nhém
vién rang nhe; 45 & muc trung A A
) o nhe; 5,8 lan/tuan o
binh; 35 & muc do ; \
ndn nhém vira; 13,9
ang lan/tuan & nhom nang
- Mtic mon men va
chén rang do nudce tao
Muc do nguyén chat (57-
o, mon men 77um) va Diet Coke
Nehiencliu | =, pay y (61-66 pm) twon
2008 | thycnghiém | oM Mau rang thir K &
invitro rang ham duong nhau.
stra va vinh - Coke (92-101 pm
vien )va nudce tang luc
(100-131 pm) c6 muc
mon cao hon
- Mtrc khir khoang
tong hop cua nudc
khoang c6 ga tuong
duong nudc chung
Nehién ctru Muc do 5 cat.
2001 & A khur Mau rang tht - Khtr ga nuéc khoang
thuc nghiém . , ; . ,
khoang c6 ga lam giam murc
khtr khoang cua nudc
khoang. Tac dong 1én
men rang hau nhu
khong dang ke.
- Ml’Iq d6 mon men
khi tiép xuc véi diet
cola c6 ham lugng a-
Nghién ctru Mic do . xit phosphoric cao la
A, \ 9 mau thir trén 11 14,3 pwm, cao hon so
thuc nghiém sit | mon men YR Y
1999 x . x nguoi doi voi moi voi nude cat (5,0 pm),
dung mau men cua mau . , , , .
< A . . dung dich thur nudc cam coO a-xit
rang trén nguoi rang

citric (6,1 um) va
nudc cam coO a-xit
citric va canxi citrat
malate (5,2 um)

4.2. Tac dong ctia nwdc c6 ga téi mat do xwong

4.2.1. Nhén xét vé phwong phdp ciia cdc nghién ciru nwéc gidai khdt téi ga t6i mét
do xwong

Céc nghién clru Ve mdi lién quan gilia nuoc giai khat c6 ga va mat do xwong déu 1a
cac nghién ciru cat ngang cong dong hodc nghién ciru bénh ching mu kép. Mat do
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xuong dugc do bang may hap thu tia kép (dual X-ray absorptiometry - DXA) hoic
siéu am dinh lugng (Quantitive Ultrasound — QUS). Day 1a hai phuong phap do mét
do xuong khong can thi€p. Xin tham khao bai phan tich so sanh do mat d¢ xuong
cua cac phuong phap nay do Diessel va cong su nghién ctu (Diessel et al., 2000).

Tuong tu cac nghién ctru thudc linh vuc tong quan khac trong bdo cdo nay, cic
nghién ctru vé mdi quan hé gitra mat do xuong va st dung nude giai khat ¢ ga hodc
sir dung phuong phap do mat do xuong bang may khac nhau, hodc do ¢ cac diém
xuong khac nhau va sb lugng cac nghién ctru khong nhiéu. Do 6, ching toi khong
dua vao phan tich meta dé tim chi s6 chung cho méi lién quan.

4.2.2. Két qud cdc nghién civu nwéc gidi khdt tdi ga t6i mat d xwong
Nghién ciru trye tiép tic dong ciia nwéc udng cé ga téi mat do xwong

Duy nhit chi c6 1 nghién ctru thyc nghiém do luong gan nhu tryc tiép tac dong cua
carbonate hoa nuéc udng - d6 1a so sanh mdi lién quan téi mat dé xuong cua viée sir
dung nudc khoang c6 ga va nudc thong thuong & phu nit man kinh & Tay Ban Nha
(Schoppen, Perez-Granados, Carbajal, de la Piedra, & Pilar Vaquero, 2005). 18 phu
nt man kinh khoe manh, khong béo phi, khong sir dung cac vitamin va hormone,
tuéi trung binh la 53 da tham gia vao thyc nghiém 8 tuan udng nudce thong thuong va
tiép d6 1a 8 tuan udng nudc khoang cé ga (1U/ngay), dong thoi che d6 an udng ciing
duogc kiém soat. Cac bién thong tin thu thap bao gom ché d6 an uong, ché do tap the
duc thé thao, tiép xtic anh ning mat troi, chiéu cao, can ning, huyet ap, cac chi s6 Ve
khoang chit cia mau va nudc tiéu, mat do xuong Tso & cot song thit lung va cd
xuong dui- tinh bang cong thire: (mét do xuong do dugc — mat do xwong trung binh
ctia dan s6 tudi 30)/d6 1éch chuan (SD).

Két qua cho thay, do pH nudc tiéu sau khi udng nudc c¢6 ga cao hon sau khi udng
nu6e thong thuong, tuy nhién sy khac biét nay khong con sau 24 gio. Sy dao thai
can-xi qua nudc tiéu thip hon sau khi uéng nudc khoang co ga so vdi nudc thong
thuong, trong khi d6 lwong phospho dao thai nhiéu hon. Khong ¢ su khac biét vé
luong cac khoang chat khac va cac gia tri cac du 4n chu chuyén xuong (bone
turnover biomarkers).

Nudc khoang ¢ ga duoc cho 1a tong hop cia ca cac chét co tac dong tich cuc va tiéu
cuc 1én xwong. Lién quan t6i mat do xuong, nudc khoang c6 ga vé co ban khac nudc
thuong & mirc Na', HCOs, CI. Néng d6 cao Na+ duogc cho la tac dong ti€u cuc 1én
mat do xuong vi s& lam tang dao thai can-xi nudc tiéu thong qua co ché van chuyén
kép Na+ va can-xi & nephron than. Do luong Na+ dao thai ra nu6e tiéu sau khi udng
nude thong thuong va nude khoang khong cd su khac bi€t, chimg to luong Na+ dua
vao co thé qua nudc khoang 1a khong nhiéu. Trong thuc nghiém, lugong can-xi dao
thai qua nudc tiéu sau khi udng nuéc khoang co ga lai thap hon nudc thong thuong
phu hop véi cac nghién ciu khac da chung minh tic dung tich cuc cua
HCO; (Kessler & Hesse, 2000). Mot lit nudc ¢6 ga s& cung cip khoang 34mmol
HCO; . Luogng anion nay c6 xu huéng giam tac dong ti€u cuc cua NaCl voi dao thai
can-xi, ting tai hap thu can-xi & 6ng luon xa cuia than va cai thién tinh trang can bang
can-xi. Nghién ciru ctia Schoppen va cong su cho thiy khi udng 1 lit nudc khoang co
ga hang ngay khong giy ra chu trinh chuyén héa xuong (bone remodelling).
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Cac nghién ciru khac vé nude giai khat cé ga néi chung

Céc nghién ctru vé mbi lién quan gitra mét do xuong va viéc s dung nude giai khat
c6 ga noi chung dugc tong quan chu yéu la cic nghién ciru tién hanh & My. C6 hai
nhom dan s0 dugc quan tam, d6 1a phu n&t man kinh va vi thanh nién. Day la hai
nhom dbi tugng cé tinh trang xuong dé bi thwong ton. Phu nit méan kinh dé c6 nguy
co loang xuong. Trong khi d6 giai doan trudng thanh ciing 1a giai doan hoan chinh
c4u tric xuwong va quyét dinh nhidu dén tinh trang xuong khi vé gia.

Nghién ciru trén phu nit man kinh

Kim va cong su da cong bd két qua nghién ctru doan hé trén 1.000 phu nit tudi tir 44
dén 98 tham gia vao nghién ctru lodng xuong tir 1988-1992(Kim, Morton, & Barrett-
Connor, 1997). Sau khi hiéu chinh cic yéu t6 nhu muc tiéu thy can-xi thap, st dung
hormone estrogen, mitc phosphoric va cafein trong nuéc giai khat, két qua chi ra
khong c6 mbi lién quan gitra mat do xuong va viéc sir dung nudc giai khat c¢6 ga ndi
chung. Tuy nhién, mét diém dang luu y 13 luong nudc giai khat co ga duoc tiéu thu
trong giai doan nay khong nhiéu tai thoi diém nghién ctru chi c6 65% s6 phu nir van
dang str dung nudc c6 ga udng 1 lon/ngay (12 oz/ngay ~355ml/ngay) va s6 phu nir
sir dung trén 10 nam 1a 90 ngudi trong tong s6 1.000 phu nit.

Nghién ciru cit ngang trén 438 phu nir thd dan My & giai doan sau mén kinh khong
dua ra duoc bang chimg vé mdi lién quan gitta mat d¢ xuong va viéc sur dung nude
giai khat co ga. Bang hoi thu thap thong tin vé tan suat va ham lugng ubng nudc giai
khat c6 ga thudc 4 nhém co cafein, khong cod cafein, khong duong c6 cafein va
khong duong khong cafein. Trong ca mé hinh tuyén tinh va hdi qui (qui d6i theo mat
d6 xuong ¢ mirc dugc WHO coi la loang xuong), viéc tiéu thu nudc giai khat co ga
khong c6 mbi lién quan c6 y nghia théng ké v6i mat o xwong hay tinh trang lodng
xuong. Mic du khong dua ra bang s liéu, cic tac gia néu rd khong quan sat thdy
mdi lién quan ké ca khi phan hai nhém str dung nudc giai khat c6 ga c6 cafein va
khong cafein. Tuy vay, c¢6 thé phuong phap thu thap thong tin ciing anh huéng phan
nao dén két qua thu dugc vé mirc do tiéu thy nude giai khat c6 ga, vi du nguoi tra 161
lga chon don vi uong/ngay (twong duong 12 oz/ngay ~ 355ml/ngay) va lya chon )
don vi. O mot sb bang hoi, khi tinh tong luong udng trong 1 ngay di 1én téi 8,51
(Supplee et al., 2011).

Trong vong 7 cua nghién ctru thuan tap Framingham, Tucker va cong sy da tién hanh
danh gia mbi lién quan gitra viéc tiéu thu cac loai nudc giai khat c6 ga va mat do
xuong cua 1.413 nam va 1.125 ntr trong thoi gian tir ndm 1996-2001(Tucker et al.,

2006). Sau khi kiém soat cac yeu t6 gay nhidu nhu chi s BMI, chiéu cao, tinh trang
hat thude, sir dung d6 ubng co con, tudi, mirc do hoat dong, murc tiéu thu nang luong,
can-xi, vitamin D, cafein & cac nhom d6 an thirc udng khong phai 1a nuéc giai khat
c6 ga, ty 1¢ cac khoang chat, nudc hoa qua, v.v, Tucker va cong su nhan thay khong
c6 moi lién quan nao gitra viée sir dung dd ubng co ga (trir Cola) voi mat do xuong &
ca nam va nit. Trong khi d6, d6 udng Cola c6 tac dong khac nhau 1én hai gi¢i. O nam
gi6i, cac nha nghién ctru khong phan tich thay méi quan hé nao gitta mat do xuong
va viée str dung Cola. Nguoc lai, ¢ nir gidi, ubng Cola c6 lién quan t6i tinh trang
lodng xuwong dui toan phan § cd xuong dui, vung Ward va mau chuyén cua xuong
dui. Nhung khong c6 moéi lién quan dén mat do xwong cot song (Do 2 nghién cuu
ctia Kim va Supplee khong chia s6 liéu phéan tich ra nhom udng cola nén khong thé
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tién hanh phan tich meta dé xem pham vi tac dong (size of effect) & 3 quin thé
nghién ctru nay).

Tucker da tap trung kiém tra mdi lién quan gitra mat do xuwong va mot sé thanh phan
¢6 & cola ma it hodc khong co & cac nudc giai khat c6 ga khac, bao gom cafein va a-
xit phosphoric. Sau khi kiém soat yéu té gay nhiéu 1a cafein tir cic ngudn khac va
hi€u chinh lugng cafein tir cola, két qua mat do xuong khong cho théy co su khac
biét nhiéu. Ty 1& can-xi/phospho & nhom udng cola thap hon & nhém ubng nude co
ga khong phai l1a cola. Tuy nhién khi hi¢u chinh ty 1€ nay gitra hai nhém ciing khong
thdy c6 su khac biét nhiéu trong két qua vé mat do xuong.

Vé 1y thuyét, khi ché d6 an udng nhiéu phospho, it can-xi s& din t4i tinh trang tao
cac phirc hop 1am giam hép thu can-xi, giam can-xi mau, kich thich hormone can
giap gy tiéu xwong dé tra can-xi huyét vé gia tri hang dinh ndi méi. Tac dong cola
lam giam can-xi mau da dugc chirng minh trén chudt(Amato et al., 1998; Ogur et al.,
2007).Tuy nhién, nhimg nghién ciru trén dong vat khong kiém soat mirc do cac chat
dinh dudng, trong d6 ¢ can-xi dua vao co thé. Mirc dé a-xit phosphoric trong cola
lidu c6 du gay tinh trang ké trén & nguoi van dang 1a van dé tranh luan, vi du lugng
a-xit phosphoric & cola cling tuong duwong & nudc cam (khoang S5Smg/oz ~
0,17mg/ml) (Fitzpatrick & Heaney, 2003).

Cafein khi dwa vao co thé s& gdy tinh trang mat can-xi qua nudc tiéu tirc thi. Tuy
nhién, sau d6 than s& diéu chinh giam thanh thai can-xi. Do vay, nho co ché can bfmg
ctia co thé, lugng can-xi s& khong bi mat. Cafein ciing lam han ché hap thy can-xi ¢
mirc 9 nho, nhung néu lugng can-xi dua vao co thé qua ché do an udng diy du thi
s€ khong gay tac dong gi t6i xuong. Nghién ctru bénh ching mu kép trén 16 phu nir
tién mén kinh khoe manh cho thiy néu dwa mot luong cafein 400mg/ngay (khoang
7,3-10,2 mg/kg can nang) vao co thé, dong thoi dam bao luong can-xi dua vao qua
ché d¢ an uong hang ngay trén 15mmol/ngay thi s€ khong gay ra tac dong to1 sy céan
bang can-xi co thé (Barger-Lux, Heaney, & Stegman, 1990).

Ngoai viéc xac dinh cac thanh phan trong cola lién quan téi mat do xwong, két qua
nghién cuu cua Tucker cling dua ra mdt thong tin quan trong 1a khong c6 su lién
quan gitta luong sita va lugng cola do phu nit tiéu thu. Nhung tong lwong can-xi,
nude hoa qua dua vao co thé lai thdp & nhom sir dung nhiéu cola. Tuy vdy, khi hiéu
chinh phén tich theo luong rau qua dua vao co thé, két qua ciing khong co thay co sy
thay d6i co ¥ nghia thong ké. (Pay 1a nhan dinh ctia nhom tac gia, khong co bang s6
li¢u dua ra trong bai bao)

Nghién ciru trén nhom tudi vi thanh nién

2.017 vi thanh nién 12-15 tudi tai Béc Ireland da tham gia diéu tra dich t& Young
Heart thong qua viéc dién phiéu hoi vé cac dac diém nhan khau hoc xa hoi, ché d6 an
udng, luyén tap, dugc do mat do xuong cang tay, got chan va kiém tra tinh trang day
thi (McGartland et al., 2003). Két qua cho thiy c6 mdi twong quan nghich giira mat
ddé xuong got & nhorn nir voi viée s dung nudce giai khat co6 ga noi chung. Sau khi
hi¢u chinh cac yéu td chiéu cao, can nang, tinh trang day thi, str dung d6 udng co
cdn, hit thudce, tinh trang kinh t¢ xa hoi, hoat dong thé Iyuc, udng sita va lugng can-xi
dua vao co thé tir cac ngudn thye pham khéc, mdi tuong quan nguoc nay dugc quan
sat & nhoém nir str dung nudc giai khat c6 ga loai kiéng (diet — sir dung chat tao ngot

27



nhan tao). Nghién ciru ciing chi ra khong c6 mdi lién quan gi giita mat d6 xuong va
viéc sir dung nudc giai khat cé ga c6 duong, bao gdm céa cola. Két qua nghién ciru
nay khac voi két qua nghién ctru cta Tucker va cOng su khi chi ra chi ¢6 nhém nir
ubng cola méi c6 mat d6 xuong giam (ving cd xwong dui). Tuy nhién, trong nghién
ciru ¢ nhom tré vi thanh nién, c6 sy giam rd rét lugng sita ti€u thu & nhém udng
nhiéu nudc giai khat c6 ga. Pac biét & nhom an kiéng (sir dung d6 udng khong
duong) lugng can-xi dua vao co thé qua cac do an thirc udng it hon han. Mot nghién
ciru tuong tu trén nhom em gai hoc 16p 9,10 tai Boston, My (Wyshak, 2000) cho
thiy mdi lién hé giira tinh trang giy xuong va viéc sir dung d6 udng co ga (ca cola va
khong cola). Tuy nhién nghién ctru nay khong thu thap cac thong tin lién quan dén
tinh trang dinh dudng, dac biét 1a can-xi.

Yéu to gioi trong moi lién quan gitia s dung do uong cé ga va mdt do xuwong

Céc nghién ctru trén quan thé vé tic dong ciia nudc giai khat ¢ ga t6i mat do can-xi
déu cho thiy gidi (nam/ni¥) 1a mot yéu t6 lién quan. Mirc d6 luyén tap thé thao va
luong can-xi dua vao co thé cia nhém nam ludn cao hon nhém nit, va chung duoc
coi 1a cac yéu t giai thich cho khac biét gidi vé mat do xuong khi cung sir dung
nudc giai khat co ga (McGartland, et al., 2003; Tucker, et al., 2006). Tuy nhién, &
nghién ctru trén nhom thanh thiéu nién, mot dlem can chu y la nam va nir c6 giai
doan ddy thi khac nhau, nir thuong co6 che do an kiéng, nguy co thleu vitamin cao
hon nam gidi. Pay ciing c¢6 thé 1a cac yéu t6 giai thich sy khac biét vé gidi trong
nghién ctru (Fitzpatrick & Heaney, 2003).
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Bang 10. Cac bo cdo ra soat vé tac dong ciia nwéc c6 ga téi mat do xwong

theo thoi gian

Tén tac gia

Tén bao cao

Nam
xuat ban

Loai nghién ciru

Supplee va | Soda intake and osteoporosis risk in

cong sy postmenopausal American-Indian 2011 Diéu tra cit ngang
women

Tucker va Colas, but not other carbonated Diéu tra cit ngang

cong su beverages, are associated with low 2006 trén mau nghién
bone mineral density in older ctru thuan tap
women: The Framingham Framingha
Osteoporosis Study

Schoppen Bone remodelling is not affected by Nghién ctru thuc

va cong sy | consumption of a sodium-rich 2005 nghiém
carbonated mineral water in healthy
postmenopausal women

McGartland | Carbonated Soft Drink

va cong su | Consumption and Bone Mineral Diéu tra cat ngang
Density in Adolescence: The 2003
Northern Ireland Young Hearts
Project

Wyshak Teenaged girls, carbonated Diéu tra cit ngang
beverage consuption and bone 2000
fractures

Kim va Carbonated Beverage Consumption Nghién ctru doan

cong su and Bone Mineral Density among 1997 hé 5 nam

Older Women: The Rancho
Bernardo Study

29




Bang 11. Cac bai bao ra soat vé tic dong ciia nwéc c6 ga téi mat do xwong theo
thiét ké nghién ciru

Nam
xuat
ban

Loai nghién
ciru

Tinh trang
dugc danh
gia

Mau nghién ciru

Két qua chinh

2011

Diéu tra cit
ngang

Mat do
xuong

438 nit tho dan
(American Indian) My
0 giai doan sau man
kinh, tudi trung binh 1a
55

Khong c6 mbi lién
quan gitra mat do
xuong va viéc st
dung nudce giai khat
coO ga

2003

Diéu tra cét
ngang

Mat do
xuong

591 nam va 744 ntx
tuoi tur 12-15

C6 mai lién quan giita
gidm mat do xuong
g6t va ubng nhiéu
nude gidi khat co ga
khong duong ¢ nhom
nit

2000

Diéu tra cét
ngang

Tinh trang
gay xuong

460 nir 16p 9,10
truong trung hoc

C6 mai lién quan giita
viéc st dung nudc co
ga va tinh trang gy
xuong (OR 3,14;
1,45-6,78). Quan sat
rd & nhom nir ¢ hoat
dong thé luc nhiéu
(OR 4,94; 1,79-13,62)

2006

Diéu tra cit
ngang tir mau
cua nghién ctru
thuan tap

Mat do
xuong

1125 nr va 1413 nam
My

- C6 moi lién quan
gitta giam mat dé mot
s6 diém do trén xuong
dui va ubng cola.

- Khong c6 mbi lién
quan gitra mat do
xuong & cac diém do
va ubng cac nudc giai
khat c6 ga khong phai
cola

1997

Nghién ctru
thuan tap

Mat do
Xuong

1.000 nir 44-98 tudi &
California, My

Khong c6 moi lién hé
gitra mat d¢ xuong va
st dung nudc co ga
nodi chung

4.3. Tac dong cia nwéc udng cé ga 1én thue quan

Khi xem x¢ét tdc dong ctia nude c6 ga 1€n hé tiéu hoa ching ta cén can nhéc tic dong
ctia 4 yéu t6 chinh (1) Luong khi CO, duoc suc trong nudc (2) Luong duong hodc
chat lam ngot trong nudc va (3) Cac chat phu gia nha san xudt str dung trong nude va
(4) Tinh a-xit bdi mot s6 cac nudc cd ga déu ¢ tinh a-xit cao nhu nude soda, cola va
bia (tinh a-xit ctia soda thuong 1 do chuyén hoa ciia CO, hoa tan thanh HCO; va H
tuong tac v6i nudc cling nhu viéc thém cac chat phy gia nhu a-xit citric hay a-xit
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phosphoric). Trong khudn kho ciia phan ra soat nay, nghién ctru sé tap trung chu yéu
vao tac dong cua lugng CO; trong nudc cing nhu tinh a-xit cua nudc co ga, tuy
nhién can phai luu y rat kho dé chia tach tic dong cong hudng cua cac yéu to trén,
dic biét 1a nhimg tic dong cong huong cia duong va cac chat lam ngot véi CO,.
Nhu d3 giéi thiéu, trong mdi truong kiém, CO, s& duoc chuyén hoa thanh dang
Carbonate COs- va Bicarbonate HCOs- va dudi dang nay thi lugng CO, duoc udng
vao rat c6 kha ning xuat hién trong duong tiéu hoa. Tuy nhién phan 1én CO, trong
nude udng s& khong dén da day do khi chung ta md chai hodc mé hop, khi da thoat
ra. Khi xuéng dén thuc quan va da day, mot phan khi ga lai két hop v6i khong khi
nudt vao dé tao ra hién tuong ¢ nita do vay chi mot phﬁn nho khi CO; thuc su duoc
hap thu qua thanh rudt.

4.3.1. Tac dong toi trao nguwec da day thuc qudn

Hau hét tac dong 1én thue quan dugc dé cip dén tac dong cia nude cd ga 1a giy ra
hién tuong trao nguoc da day thyc quan. Triéu chung chinh cua trao nguoc da day
dau rat vung thugng vi sau xuong trc. Mot nghién ciru thudn tap tién ctru voi ¢ mau
rat 16n cua tac gia Fass va cong sy dd chi ra mdi lién hé co y nghia thong ké giita
nguy co c¢6 con dau rat ving thuong vi dén tinh gidc véi viéc ubng nude co ga
(OR=1.24; CI: 1.07-1.45) (Fass, Quan, O'Connor, Ervin, & Iber, 2005). Feldman va
Barnett nghién ctru tic dong cta 11 loai nu6e ¢6 ga khac nhau ciing nhu sta, thirc
ubng chua, d6 udng cd con lén triéu chimg dau rat vung thuong vi. Két qua nghién
clru c6 sy khac biét trong tan sudt xuat hién triéu chimg dau rat vung thuong vi khi
ubng cac loai nude khac nhau, trong d6 10%-19,8% ngudi udng cac loai nudc udng
c6 ga khac nhau co6 triéu ching trao ngugc, tri€u chung dau rat vung thuong vi
khong khac biét gitta nhom d6 udng co ga kiéng (diet) va loai nuGe co6 ga binh
thuong. Tuy nhién trong nghién ctru nay tac gia khong tim hiéu tic dong cta nudc
c6 ga chi chira carbonat khong chira cic thanh phan khac nhu a-xit khac va duong,
nén khong danh gia duoc li€u lugng carbonat trong nudc c6 ga chinh 1a nguyén nhan
gay tri¢u chung trao ngugc va dau rat vang thuong vi hay khong(Feldman & Barnett,
1995).

MGéi lién hé giita nudc ¢ ga va hién tugng trao nguge da day-thuc quan (TNDD-TQ)
c6 thé giai thich qua cac co ché sau:

e Hau hét cac nudc ¢ ga déu ¢ tinh a-xit cao (pH tir 2.4 dén 4.0) nén ngay khi
udng vao, do a-xit trong nudc lam thay doi pH cta thuc quan s& xay ra hién
tuong ndng rat sau xwong (rc nhu khi bi trao nguoc day thuc quan. Tuy nhién,
mdt s6 nghién ctru cing da chi ra rang tac dong thay d6i pH thuc quan chi | xay
ra rat ngan han va tam thoi. Vi du nhu nghién ctru cia Shoenut da chi ra ring
mic du 1am thay d6i PH cua thyc quén, tic dung ciia nudc c¢6 ga khong kéo
dai, nhu thoi gian pH<4 khi uéng Cola 1 khoang 7.7 phit, bia khoang 3.3 phit
(Shoenut, Duerksen, & Yaffe, 1998). Argawal va cong sy nghién ctru so sanh
tac dong giam PH thyc quan cua nhiéu loai thirc udng nhu nudc qua, ca phé,
tra, ruou vang va nudc co ga, két qua cho thy pH ctia thuc quan giam thap
nhit khi uéng nuéc co ga, nhung viéc giam pH nay chi kéo dai trung binh 90
gidy (Agrawal, Tutuian, Hila, Freeman, & Castell, 2005).

* Téc dong cua nudce co ga lén co th:Zit dudi cua thue quan: Hoat dong cua co that
dudi thuc quan (CTDTQ) 1a yéu to rat quyét dinh trong hién tugng TNDD-TQ.
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N6 ¢6 vai trd rat quan trong trong viéc bao vé niém mac thuc quan d6i vai HCI
cua dich da day. Binh thuong CTDTQ chi dan mé ra khi nudt, sau do sé co that
va dong kin ngan khong cho dich da day trao nguoc 1én thuc quan
(Kuribayashi et al., 2009). Mot nghién ctru v6i ¢& mau nhé (9 ngudi khoe
manh) d4nh gia tic dongcua nude co ga 1én co thit thyc quan cho thay khi so
sanh tac dong cua nudc loc va cac loai nudc cd ga khac nhau, tat ca cac loai
nude cd ga tao ra hién twong giam ap luc co thit thuc quan tir 30-50% trong
vong it nhat 20 phat. Tac gia ciing giai thich rang hién twong giam ap luc nay
c6 thé xay ra do sy cing phf)ng cia da day do chira nhiéu hoi. Tuy nhién
nghién ctu nay khong tryc tlep chi ra bang chung cia viéc ting a-xit trong
thuc quan 1a két qua cua viéc udng nude c6 ga (Hamoui et al., 2006). Nghién
ctru ctia Shukla va cong su tai An Do vé tac dung cua nudc co ga 1én ap luc co
thit thyc quan va thoi gian nghi cta co thit thuc quan cho thdy trén 18 ngudi
khoe manh tinh nguyén tham gia nghién ctru, so sanh tic dong cua viéc udng
200ml nude c6 ga va 200ml nude lanh, udng nude ¢ ga lam giam ap luc cua
co that dudi thuc quan va ting thoi gian nghi cia co nay c6 y nghia thong ké
s0 voi udng nude lanh, tuy nhién ap luc cia da day gitra hai nhém nay khong
¢6 su khéc biét c6 y nghia théng ké (Shukla et al., 2012).

Tac dong ctia nude co ga 1én chuyén dong cua thuc quan va da day: Chung toi
chua tim thdy nghién ctru dugc cong bd nao vé tac dong cua nude co ga lén
chuyén dong cua thuc quan. C6 mot sd nghién ctru danh gia tac dong lén
chuyén dong va chirc nang cua da day va hau hét cac nghién ctru nay khong
dua dugc bang chung théng ké vé mdi lién h¢ gilta nudc co ga va chuyén
dong/chirc ning cua da day hay qua trinh 1am rdng da day. Zachwieja va cong
su tién hanh mot thur nghiém trén 8 nam gidi dap xe dap vdi 4 loai nudc khac
nhau: nudc cd ga khong duong, nude co6 ga cd duong, nudc khong ga khong
duong, nudc khong ga c6 duong trong 120 phut dap xe. Sau mdt chang dap xe,
cac d6i twong nghién ciru dugc do dung luong da day va nghién ctiru khong chi
ra dugc sy khac biét cia dung tich con lai cua da day sau khi dap xe khi su
dung cac loai nudc uéng khac nhau (Zachwiegja, Costill, Widrick, Anderson, &
McConell, 1991). Céc nghién ctru khac nhu nghién ctru cua Cuomo va cong su
trén 13 d6i twong khoe manh so sanh tac dong cta nudc khong dudng co ga,
nude ngot khong ga, nudce ngot ¢6 ga ciing chi ra két qua tuong ty 1a khong co
su khac biét y nghia théng ké trong qua trinh lam rdng da day giita cac loai
nudc khac nhau (Cuomo et al., 2008). Mot nghién ctru cling cua tac gia Cuomo
va cong sy dugc thuc hién trén 22 bénh nhén co6 tri€u chung kho ti€u va tao
bon thir phat duge thir nghiém cho udng nudc tir voi hodc nudc c6 ga trong
vong 15 ngay, két qua cho thiy bénh nhan udng nudc tir voi ¢ thoi gian 1am
rong da day nhanh hon so véi bénh nhan uéng nudc c6 ga nhung su khac biét
nay chua c6 y nghia théng ké (Cuomo et al., 2002). Mot nghién ciru ¢ nho
hon tir nam 1997 cua tac gia Pouderoux trén 8 nguoi khde manh tinh nguyén
tham gia nghién ctru, nhitng nguodi ndy dugc s dung thic in c6 danh dau
phong xa, nhitng nguoi nay duge cho udng nude loc hodc nudc cd ga. Méc du
nghién ctru ndy ciing khong chi ra sy khac biét trong thoi gian lam rong da day
giita udng nudc cd ga va nudce loc, tuy nhién nghién ctru cho thiy luong thirc
an con lai trong da day (ca phan dic lan phan 16ng) ¢ phan trén cua da day
nhiéu hon khi udng nudc c6 ga so véi udng nude loc. Co kha ning 1a nude co
ga lam anh huong dén su phan bd cua thirc an trong da day, lam ting hién
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tuong phéng & phﬁn trén cua da day (Pouderoux, Friedman, Shirazi,
Ringelstein, & Keshavarzian, 1997).

Nhin chung, cac nghién ciru mac du goi y cac co ché hay giai thich khac nhau vé mdi
lién hé giita udng nude c6 ga va hoi chimg trao nguge nhung chua dua ra duge cac
bang chung cu thé vé mdi lién hé gitra nudc c¢6 ga va hoi ching trao ngugc (Johnson,
Gerson, Hershcovici, Stave, & Fass, 2010). Dac biét, mét nghién ciru ra soat ve tac
dong ciia viéc thay d6i hanh vi nguy co v61 TNDD-TQ nam 2006 khong chi ra dugc
mot nghién ciru nao dwa ra bang chimg vé viéc ngimg udng nude co ga lam giam
hién tugng trao nguoc DD-TQ (Kaltenbach, Crockett, & Gerson, 2006). Chung ta
can co nhitng nghién ctru thir nghiém 14m sang tién ctru v6i ¢d mau da 16n dé dua ra
cac bang chimg thuyét phuc vé méi lién quan giita TNDD-TQ va udng nudc co ga.

4.3.2. Tén thwong thue thé va ung thuw thwe qudn

Bén canh tac dong dugc nhac t6i 13 trao nguoc da day thuc quan, nude co ga ciing
dugc gia thiét co thé gy ra cac ton thuong thuc thé ¢ thue quan nhu ung thu. Gia
thiét nay dugc dua ra voi co sé la viée hép thu mdt cach lién tuc nudc c6 ga c6 ham
lwong a-xit cao ¢ thé gy tén thuong cac té bao & thanh thue quan dan dén viée
viém man tinh thanh thyc quan va cudi cung 13 ung thu.

Mot nghién ctru trén 16 sinh vién khoe manh vé nguy co ton thuong niém mac thyc
quéan khi udng cola cho thdy, so sanh v&i nude mudi, khi cac ddi tugng nghién ciru
ubng Cola s& c6 chi ‘S('{) tai tao niém mac thuc quan cao hon so vdi khi cac d6i tuong
uéng nudc muéi (kiérn dinh bang phuong phap dém té bao), két qua nay hudng dén
bang ching vé viéc uéng Cola gay kich g niém mac thuc quan(Kapicioglu et al.,
1998). Tuy nhién, chua c6 nghién ctru nao dua ra dugc bang ching cu thé vé viéc ton
thwong niém mac thuc quan do udng nudc co ga, mot phan 1a do kha niang dic biét
thich img véi a-xit ciia niém mac thuc quéan (Johnson, et al., 2010).

Vé mdi lién hé giira udng nude co ga va ung thu thuc quan, chua c6 nghién ciru nao
cho dén nay cho thdy mdi lién hé c6 ¥ nghia thong ké giita hai bién nay. Mayne va
cong sy tién hanh mot nghién ciru bénh ching cong dong nam 2006 tai My voi ¢
mau 687 ching, 282 ca bénh ung thu biéu mé thyc quan, 255 ca biéu mo da day va
206 ca ung thu té bao vay thyc quan cho theiy ubng nudc co ga (dic biét 1a nudce co
ga it duong) lam giam nguy co ung thu b1eu mo thuc quan va khéng c6 mdi lién hé
v6i ung thu b1eu moé da day hay ung thu té bao vay(Mayne et al., 2006). Lagergren
va cong sy tién hanh nghién ctru bénh chung tai Thyy si nam 2006 ciing cho ra két
qua tuong ty la khong co moi lién quan gitra ung thu biéu mo thuc _quan vdi luong
nude co ga tiéu thu (ké ca truong hop ubng thuong xuyén >6 lan tuan). C& mau cia
nghién ctru nay 1a 189 bénh nhan ung thu biéu md, 262 bénh nhan bénh nhan ung thu
biéu mé da day va 820 nhom chimng, sb liéu thu thap hodi ctru trong giai doan nim
1995-1997(Lagergren, Viklund, & Jansson, 2006). M6t nghién ciru bénh ching trong
quan thé véi ¢& mau 16n nam 2008 tai Uc cho thay viéc uong ham lugng 16n nudc cod
ga hang ngay khong c6 mbi lién hé voi nguy co mac ung thu biéu mé thyc quan (OR
hiéu chinh=0.94, 95% CI 0.53-1.66) nhung lai c6 lién hé ty I¢ nghich vdi nguy co
mic ung thu té bao vay (OR hiéu chinh=0.4, 95% CI 0.35-0.81)(Ibiebele, Hughes,
O'Rourke, Webb, & Whiteman, 2008).
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Chung t6i chua tim thdy nghién ciru ndo trong quan thé Chau A va Chau Phi vé mbi
lién hé gitra nude c6 ga va ung thu thye quan. Cac nghién ctru ra soat 6 trén tai Chau
M5 va Chau Au va Chau Uc déu c6 ¢& mau 16n, lam trén cong dong, tuy nhién déu
ap dung thiét ké bénh chimg, do d6 co thé c6 nhiing sai s6 nhé lai vé liéu lugng nuoc
c6 ga dung hang nay, cac nghién clru nay cting khong thu thap dugc chinh xéac vé
thoi gian uéng nude co ga ctia cac dbi twong nghién ctru.
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Bang 12. Cac bai bdo ra soat trong linh vuc tic dong thwe quan theo thoi gian

Tén tac gia

Tén bai bao

Nam xuat

Loai nghién

increases frequency of transient
lower esophageal sphincter
relaxation in normal subjects.

ban curu
Effects of drink carbonation on the Thtr nghiém
Zachwieja, J.J., | gastric emptying characteristics of 1991 lam sang
water and flavored water.
Effect of carbonated water on Thir nghiém
Pouderoux, P, | gastric emptying and intragastric 1997 1am sang
meal distribution.
Impact of ingested liquids on 24- Nghién ctru
Shoenut, J.P., | hour ambulatory pH tests. 1998 tién ctru
Effects of carbonated water on Thir nghiém
Cuomo, R., functi‘ona‘l dyspepsia and 2002 1€1r13 séulg cé;
constipation. phén bd ngau
nhién
Predictors of heartburn during Nghién ctru
Fass, R., sleep in a large prospective cohort 2005 thuan tap
study.
Response of the lower esophageal Thtr nghiém
Hamoui, N., sphincter to gastric distention by 2006 lam sang
carbonated beverages.
Carbonated soft drink Bénh ching
Mayne, S.T., consumption and risk of 2006 cong dong
esophageal adenocarcinoma.
Carbonated soft drinks and risk of Bénh chiing
Lagergren, I., P, esophageal adenocarcinoma: a 2006 cong dong
population-based case-control
study.
Sweetened carbonated drinks do Thtr nghiém
Cuomo, R., not alter upper digestive tract 2008 lam sang
physiology in healthy subjects.
Cancers of the esophagus and Bénh ching
Ibiebele, T.I. carbonatqd beverage consumption: 2008 cong dong
a population-based case-control
study.
Systematic review: the effects of Ra soat h¢
Johnson, T., carbonated beverages on gastro- 2010 thng nghién
oesophageal reflux disease. cuu
Ingestion of a carbonated Thtr nghiém
beverage decreases lower lam sang
Shukla, A., esophageal sphincter pressure and 2012
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Bang 13. Tong hop két qua nghién ciru \fé tac dong nwéc c6 ga lén thuc quan
theo loai thiét ké nghién ciru

Nim Loai nghién Tinh trang x %
xuat . , 2 Mau nghién ciru Keét qua chinh
- clru sire khoe
ban
687 chiing, 282 ca Ubng nudc co ga
bénh ung thu biéu gidm nguy co ung
mo thyc quan, 255 ca | thu biéu mé thuc
Bénh chirng Ung thu thye | biéu mé da day va quan va khong co
2006 A A \ A1 Ke 10A 1A ot
cong dong quan 206 ca ung thu t€ bao | moi lién hé vadi ung
vay thuc quan thu biéu mé da day
hay ung thur té bao
vay
189 bénh nhan ung Khong c6 méi lién
thu biéu mé, 262 quan gitra ung thu
2006 Bénh chfrng Ung thu thyc | bénh nhan qbénh nhan | biéu mé thuc quan
cong dong quan ung thu biéu mo da v6i lugng nude co
day va 820 nhom ga tiéu thy
chiing
1484 ching, 294 ca | Uong ham luogng
ung thu biéu mé thuc | 16n nude c6 ga
quan, 325 ung thu hang ngay khong co
biéu mo doan ndi da | mdi lién hé voi
Bénh chiing Ung thu thyc | day thuc quan, 238 nguy co méic ung
2008 A A ) Lox .2 n
cong dong quan ung thu té bao vay thu biéu mo thuc
quan nhung lai c6
lién hé ty 1€ nghich
v6i nguy co mic
ung thu té bio vay
Tinh trang dau | 15,314 nguoi C6 moi lién hé gitta
Nghién ctiu ving thuong vi uong nude 6 ga va
2005 | T khi ngi (biéu tinh trang dau rat
uan tp hién ctia trao thuong vi khi ngu
nguoc DD-TQ
82 bénh nhan Khéng c6 su khac
biét cua PH thuc
Nghién ctru Néng d6 PH quéan khi ubng cac
1998 T , \ S )
tién ctu cua thuc quan loai nudc khac nhau
nhu tra, café, nudc
hoa qua va Cola
29 bai bao Nudc co ga lam
thay d6i PH thyc
RASOAHE | e o quan trong thoi
X - Hoi chung trao gian ngan. Nudc co
2010 | thong nghién N
oty ngugc DD-TQ ga lam giam ap luc

co thit dudi thuc
quan. Khong c6
day du bang chung
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dé két luan nudc co
ga gay ra hoi
chung trao nguoc
DD-TQ

15 nguoi khde manh

Chat CO2 trong
nude co ga khong

2 day trinh 1am rong da
day
8 nguoi khde manh Nudce co ga khong
lam thay doi thoi
Thoi gian lam gian 1am rong da
, n rong da day va day nhung co tac
1997 T?gnff:fm phan bé thirc dong dén phan bd
£ an trong da day thire an trong da
sau an day, c6 thé gay
tang ap lyc phan
trén cua da day
Ap luc co thit | 9 nguoi khoe manh Nudc co ga lam
Thit nghiém d}Ié’i thuc qlfén, gié’n.l ap luc cﬂo thit
2006 Ay tinh trang cang dudi thuc quan
lam sang A .
phong cua da
day
Trio nguoc | 30 ngudi khoe manh | Viée ubng nudc ga
DD TQ, qua v6i ham lugng khi
2008 Thir nghiém | trinh 1am rong ga ting dan khong
lam sang da day, co bop c6 anh hudng dén
tui mat va cam duong ti€u hoa trén
giac sau an
Ap lyc co thit | 18 ngudi khoe manh | Nude ¢ ga lam
dudi thuc quan giam ap luc co that
Thir nghiém va thot gian dudi cling nhu kéo
2012 A on . o o .
lam sang nghi ctua co dai thoi gian nghi
that duéi thuc ctia co that duéi
quan
Thir nghiém Triéu chung | 21 bénh nhan bi khé | Nude c6 ga lam
5002 1am sang c6 kho tiéu, ddy | ti€u va tao bon giam cam giac day
phan b6 ngdu | bung va tio bung va giam tao
nhién bén bon & bénh nhan

4.4. Tac dong lén da day

Tac dong Ién da day cua CO, trong nude co ga co thé qua hai co ché: (i) co hoc:
Thay dbi nhu dong da day va lam chdm qua trinh lam rong da day va (ii) hoa hoc:
Tinh a-xit ciia d6 udng c6 ~ga ciing nhu tac dong hoa hoc cia n6 vao qua trinh hinh
thanh a-xit HCL va tang tiét ¢ té bao thanh da day.
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4.4.1. Tac dong ciia nuwéc co ga toi nhu dong da day

Khi vao co thé, chuyén hoa ctia CO, trong nudc ¢ ga rat tuy thudc vao tinh trang
cta da day thoi diém udng nudc. Néu da day rdng, nudc s& nhanh chong di sang ta
trang, & moi truong kiém nay, CO, s& chuyén thanh Bicarbonate. Néu nhu udng
nude c6 ga am, CO, s& nhanh chong dugc chuyén thanh dang khi va khi CO, ty do
s& thoat ra theo dudng ¢ hoi néu 4p luc ga trong da day cing phong tac dong vao da
day gay ra hién twong ¢. Thyc té 1a khi than da day cing thi c6 thé lam giam ép lyc
cua co thit dudi cua thuc quan (Straathof, van Veen, & Masclee, 2002). Néu nude cd
ga dugc udng cung véi thire dn hodc sau khi an, n6 s& ¢ xu hudng tich lai ¢ phan
trén da day va co thé tao cam giac no bung hoic day. Mot sé quan sat cho thay khi da
day bi cang 1én dot ngdt do bom hoi hoac do khi CO,, da day s€ nging hoat dong
trong vong 2-5 phut sau khi ¢. Cu thé, néu udng khoang 150-200 ml nuéc soda, nhu
dong da day sé& bi trc ché trong vong 2-3 phit, co nghia 1a sy cing din cua da day c6
anh hudng dén nhu dong da day (Cuomo, Sarnelli, Savarese, & Buyckx, 2009).

¢ nguoi khoe manh, voi lugng nude ubng c6 ga dung lugng binh thuong cac nghién
clru gén day khong chi ra dugc mdi lién quan giita uéng nudc ¢ ga va thoi gian lam
rong da day hay churc nang cua da day. Tuy nhién nghién ciru cua Pourderoux co chi
ra rang d6i twong nghién ctru c6 xu hudng bi ¢ hoi sau khi uéng nudc (Cuomo, et al.,

2009; Pouderoux, et al., 1997). Nghién ctru cua Ploutz-Snyder Loris str dung phuorng
phap cong huong tir MRI dé so sanh tic dong cua viéc udng 800ml nudc loc, nudce
c¢6 ga nhe, nude ngot khong duong va Cola trén da day réng cho thiy chi sau khi
ubng Cola, hoat dong da day giam va qua trinh lam rong da day cham hon, khong c6
su khac biét gitta udng nude co ga nhe va nudc loc (Ploutz-Snyder et al., 1999).
Nghién ctru trén 30 d6i twong khoe manh ciia Cuomo va cong sy, cac do1 tuong
nghién ctru duoc ubng 300ml nude ngot voi ndng do ting dan cia CO, va danh gia
qué trinh trao nguoc da day thuc quan va lam rong da day bang siéu am cho thiy
thanh phan duong chi khong phai 1a khi CO, trong nudc 1am ting nguy co trao
nguoc sau khi dn 2 gio va ham luong khi CO, ting dan trong nudc co ga trong thir
nghiém khong c6 lién quan gi dén chuyén dong hay chirc ning ciia duong tiéu hoa
trén cling nhu qua trinh 1am rong da day (Cuomo, et al., 2008).

4.4.2. Téc dpng ciia nwéc cé ga téi cam gidc ddy bung va no

Nim 2012, Wakisaka 1am mot thir nghiém 1am sang c6 phan b ngiu nhién trén 19
phu nit khoe manh nham danh gia tac dong ctia nude co ga 1én cam giac no. Cac ddi
tuong tham gia nghién ctru dugc danh gia trong 3 ngay Vé chuyén dong da day voi
cac lan ubng 250 ml nude hodc nude co ga hodc khoéng ubng nudc. Két qua cho thay
chi s6 no cao hon ¢é ¥ nghia thong ké & nhom udng nude co ga s0 vo1 nhom ubng
nude loc, nghia 1a nude co ga co thé gay ra cam giac no bung ngan han & ngudi st
dung sau khi udng thong qua ting cudng hoat dong than kinh giao cam (Wakisaka et
al., 2012).

4.4.2. Tic dpng ciia nwdc c6 ga tdi tiét a-xit va tic dpng dén qud trinh tiéu héa

Mot sb nghién ciru chi ra rang CO, dong vai tro chinh trong qué trinh hinh thanh a-
xit HCL cling nhu bai ti€t cta t€ bao thanh ni€ém mac da day. Su khuéch tan cua CO,
vao t€ bao xay ra do sy thi€u bén viing cua a-xit carbonic cling nhu kha néng hoa tan

trong m& clia n6. C6 mdi lién hé giita lugng a-xit HCL tiét ra trong da day va lugng
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CO, khuéch tan trong long da day khi qua trinh tiét a-xit dugc diéu khién boi
histamine. Khi uéng nudc co ga, mot phé”m CO; ¢6 thé duogc hép thu qua thanh da
day, két hop voi CO, trong dich rudt va huyét trong hinh thanh nén a-xit HCL. Qua
trinh hap thu CO2 trong da day kha 16n, thang bang cia CO2 dat duogc sau 80-90
phut trén thanh da day trong khi cac khi khéac (nito, oxy) thoi gian kéo dai hon
nhiéu(Kurtz & Clark). Nghia 1a udng nudc c6 ga co thé 1am ting nhe luong a-xit
HCL trong da day va do d6 c6 thé c6 anh hudng tich cuc dén qué trinh tiéu hoa hodc
tiéu cuc dén cac hoi chimg lién quan dén ting tiét da day.

Vi tinh a-xit ciia nude ¢6 ga ciing nhu kha nang tang gy tang tiét HCL trong da
day, mot sé nghién ciru dd dua ra tac dong cua viéc uéng Coca-cola trong viéc lam
tiéu cac khéi di vat trong da day (tao bdi cac chét xo, toc va cac vat thé khong tiéu
khac 1au ngay tic nghén trong da day) (Matsushita, Fukui, Uchida, Nishio, &
Okazaki, 2008). Gan day nhat nam 2013, Ladas va cong sy da tién hanh mot nghién
clru ra soat ton ghop tir 24 bai bao di cong bd trong giai doan 2002-2012 vé tac dong
cua Coca-cola trong viéc gitip hoa tan cac di vat khong tiéu trong da day va dua ra
két luan ring sir dung Coca-cola gitp lam hoa tan dugc cac di vat khong tiéu lau
ngay trong da day, két hop 1iéu phap sir dung Coca cola véi cac bién phap khac nhu
ndi soi co thé giai quyét dugc 90% cac cac truong hop di vat da day (Ladas,
Kamberoglou, Karamanolis, Vlachogiannakos, & Zouboulis-Vafiadis, 2013).

Cuomo va cdng su ciing thuc hién mot nghién ciru thir nghiém 1am sang c6 phan bo
ngiu nhién trén 21 bénh nhan bi khé tiéu va tao bon. Nhom chimg dwoc ubng nude
tir voi trong 15 ngay trong khi nhom can thiép sir dung nude co ga. Két qua cho thay
ubng nude c¢6 ga lam giam tridu ching kho tiéu trude va sau can thiép c6 ¥ nghia
thong ké. Triéu chimg tao bon ciing giam & dbi twong s dung nudc cb ga so véi
nhom dung nude tur voi (Cuomo, et al., 2002).
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Bang 14. Cac bao cao ra soat veé tac dong ctia nwoc c¢6 ga lén da day

theo thoi gian

Tén téc gia Tén bai béo Nam | Loai nghién
xuat ban cru
Effect of carbonated water on gastric , i n
. . : Thir nghiém
Pouderoux, P., | emptying and intragastric meal 1997 1Am san
distribution. £
Thir nghiém
Effects of carbonated water on 1am sang c6
Cuomo, R., | functional dyspepsia and constipation. 2002 phan bé ngiu
nhién
Sweetened carbonated drinks do not Thit nehiem
Cuomo, R., | alter upper digestive tract physiology in 2008 13 ghie
. am sang
healthy subjects.
Carbonated beverages and
Cuomo, R., | gastrointestinal system: between myth 2009 Ra soat
and reality
The effects of carbonated water upon Thit nehiem
Wakisaka, S., | gastric and cardiac activities and 2012 N g‘ j
. lam sang
fullness in healthy young women.
Systematic review: Coca-Cola can
Ladas, S.D., | effectively dissolve gastric 2013 Ra soat

phytobezoars as a first-line treatment.
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Bang 15. Cic bo cdo ra soat vé tic dong ciia nwéc c6 ga 1én da day theo thiét ké

nghién ciru

Tinh trang sirc

MAu nghién

cam giac no bung

Loai nghién ciru Kkhée cirn Két qua chinh
Khéng c6 bang chung
Trao ngugc DD-TQ, Khéng néu 13 rang vé tac dong cia
\ Da day, Ung thu ~ .. | nudc co ga lén hé tiéu
Ra soat , \ r0 trong bai \ N .
thuc quan, Puong bio hoa. Can c6 cac nghién
tiéu hoa dudi ctiru lam sang véi mau
16n va thiét ké ot hon
) Ubng Coca cola gitip
o, Khoi di vat khon 1 tiéu cac di vat khon
Ra soat tiéu trong da de‘lyg 24 bai bao tiéu lau ngay trong (%a
day
Nudc co ga khong lam
Thoi gian lam rong thay d6i thoi gian lam
, A 1A s da’dévy va phan bé‘ 8 nguoi khoe r’Sng fl 4 dé};] nhufl £ C?
Thir nghiém 1am sang | thiic an trong da day manh tac dong dén phan bo
sau an : thlrc an trong da day, co
thé gay tang ap luc phan
trén cua da day
Viéc uong nudc ga véi
Trao nguoc DD_TQ, ham luong khi ga tang
, A iAo qua trinh lam rong 30 nguoi dan khéng c6 anh
Thir nghi¢m Iam sang da day, co bop tui khoe manh | huéng dén dudng tiéu
mat va cam giac sau hoa trén
an
Chi s6 no cao hon ¢o y
. o Tac dong 1én hoat 19 nguoi | nghia théng ké & nhom
Thu nghiém lam sang | 4ong da day, tim va | Khoe manh | UONE NUGC co ga so véi

nhom udng nudce loc

Thu nghiém lam sang
c6 phén b6 ngau nhién

Triéu chung kho
tiéu, day bung va tao
bon

21 bénh nhan
bi kho tiéu va
tao bon

Nudc co ga lam giam
cam giac day bung va
giam tdo bon ¢ bénh
nhan

4.4. Tac dong lén rudt, dai trang, tuy, gan va tui mat

Vi tac dong 1én rudt va dai trang, tich tu cua hoi trong rudt va dai trang gay ra triéu
chimg cua rat nhiéu bénh. Tuy nhién chua c6 nghién ciru ndo chi ra tdc dong cua viéc
udng nudce co ga va biéu hién cua rudt va dai trang do 2 yéu t6 (i) Phan 16n khi CO,
da bi hap thy hét trude khi né xudng dén duong tiéu hoa dudi va (ii) CO, khuéch tan
rat nhanh qua thanh rudt va luén c6 sy thing bang giita lugng CO; trong dich va
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trong rudt: néu lugng & rudt it hon, CO, sé khuéch tan lai tir dich va nguogc lai
(Cuomo, et al., 2009).

C6é mot nghién ctru bénh chimg véi mau 490 bénh nhan ung thu tuy va s lugng
ching tuong tmg dé tim hiéu mdi lién hé vé tién sir udng tra, nudc cb ga, bia va ruou
v6i ung thu tuy. Két qua nghién ciru khong chi ra mdi lién hé c6 ¥ nghia thong ké
nao véi viéc udng cac loai nudc trén véi ung thu tuy (Mack, Yu, Hanisch, &
Henderson, 1986).

Vé tac dong 1én tui méat, nghién ctru cua Cuomo va cdng su st dung trong si€u am
cho théy tac dong cua nudc c6 ga 1én sy co bop cua tii mat, bénh nhan bi kho ti€u
udng nudc co ga (1.5L trong 15 ngiy) c6 ting co bop tii mat tét hon bénh nhan
khong udng (Cuomo, et al., 2002). Tuy nhién nghién ciru sau nay ciing cua tic gia
nay cho thay khong co thay doi co ¥ nghia thong ké trong su co bop tii mat & nguoi
khoe manh dugc st dung nudc c6 ga co6 duong hay khong dudng voi ndng do6 CO,
tang dan (Cuomo, et al., 2008).

4.5. Tac dong lén than

C6 thé phan thanh 2 nhom: (I) ¢6 lién quan dén viéc tao soi duong tiét nidu/soi than
va (ii) ¢6 anh hudng dén cac chirc nang than noéi chung.

4.5.1. Lién quan dén tao séi duong tiét nigu

Su hinh thanh tinh thé va phat trién thanh s6i chiu anh hudng boi cac yéu to ndi sinh
cling nhu ché d6 in udng. Luwong nudc tiéu va ty 1& cac chat uc ché (citrate,
pyrophosphat, glycoprotein niéu) va chit xuc tic 1a cac yéu t§ quan trong trong hinh
thanh soi nidu. Vé 1y thuyét, d6 udng vao co thé 1a mot yéu td c6 tac dong manh t6i
tao so1 dudng tiét niéu. Thi nhét luong nudc udng dua vao s€ lam tang lugng nude
tiéu, co tac dung hoa lodng nong dd cac ion va mu01 tao soi (Borghi et al., 1996).
Thtr hai, thanh phan ctia d6 udng tac dong truc tiép tdi cau thanh cac thanh phan va
tao can nudc tiéu (Hesse, Siener, Heynck, & Jahnen, 1993). Diéu tri phong ngira soi
oxlate can-xi, cac dung dich udng vao cin c6 tac dung giam dao thai can-xi, oxlate
va urate, trong khi 1am ting thai ma-gié, citrate va lam tang tinh kiém cua nudc tiéu.
Citrate tao chelat vdi can-xi, tao phtc Ca-citrate d& hoa tan 1am giam néng do Can-
xi. Con so6i tao nén boi a-xit uric lai c6 thé bi hoa tan khi pH nudc tiéu dat t6i thiéu
6,5.

Nghién ctru thuan tap tir 1986 dén 1990 voi su tham gia ctia 81.093 phy nit do tudi
40-65, khong c6 bénh st vé s6i than, da kiém tra mdi quan hé gitra nguy co séi than
va 17 loai d6 udng (Curhan, Willett, Speizer, & Stampfer, 1998). Trong 553.081
ngudi-ndm, cd 719 ca soi than duoc ghi nhan. Sau khi hiéu chinh cac yéu t6 BMI,
mirc tiéu thy can-xi, potasium, sodium, sucrose va khdi lugng dich udng vao, két qua
cho thay nguy co twong ddi giam khi st dung ruou (RR=0,4), ca phé hoic tra cd
cafein (RR=0,9), nhung lai ting khi udng nuéc nho (RR=1,4). Nguy co twong d6i
ctia viéc sir dung nudc giai khat cé ga co duong va khong duong déu khong co ¥
nghia thong ké. Tuy nhién, ciing can luu y 13 lugng d6 udng giai khat c6 ga ma phu
nir tham gia st dung rat it, vi du ty 18 udng dudi 1 lon/ngay chiém 61%, trong khi ty
1¢ udng 1 lon/ngay chi chiém 3%.
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Shuster va cong sy tién hanh nghién ctru can thi¢p ngau nhién trong 3 nim (1985-
1988) dé theo doi tac dong cia viée s dung d6 udng co ga ddi voi soi than tai phat.
1.009 nam gidi da ting dugc chan doan soi than va tiéu thy it nhit 160ml nudc giai
khat c6 ga/ngay. Mot nira ngudi tham gia ngau nhién dung st dung dd giai khat c6
ga, mot nira van tiép tyc 1a nhom chimg. Két qua cho thiy ty 1é 3 nam khong c6 nguy
co tai phat soi ciia nhom dung st dyng d6 udng co6 ga cao hon 6,4% so v6i nhom
ching. Céc tic gia ciing quan sat thdy nhom dimg sir dung dd udng c6 ga cb a-xit
phosphoric thi ty 1€ 3 ndm khong c6 nguy co tai phat s6i cao hon nhom chimg 15%.
Trong khi d6, khong c6 su khac biét co ¥ nghia thong ké giira nhom dimg dd udng co
ga c6 thanh phan phu gia chinh 14 a-xit citric va nhom chtng (Shuster et al., 1992).

Céc nghién ctru thuc nghiém udng cola va phan tich thanh phan nudc tiéu duoc tién
hanh. Nam 1992 (Weiss, Sluss, & Linke, 1992), thir nghiém dién ra & qui mé nho, 4
nam gidi tudi 17 dén 59 udng 2,8L Pepsi-cola trong 48h. Mau va nudc tiéu 24h duoc
phan tich trudc va sau khi uéng. Két qua cho thiy ting thai oxalat can-xi nudc tiéu
24h 1a 8,3mg, lugng Mg giam trung binh 2,6mg, va giam thai citrate trung binh
122mg. Tuy nhi€n, s6 mau thir nghiém nay qua nho, trong do, sy tang giam cac chi
s0 do luong cua 1 nguoi tham gia lai hoan toan trai nguoc.

Niam 1999, mot nghién ctru thir nghiém tuong tu lip lai, nhung trén ¢& mau 16n hon:
14 nam va 31 nir khoe manh, khong c6 bénh sir lién quan t6i soi tiét niéu, tudi tir 20-
26 (Rodgers, 1999). Nudc tiéu 24h va hinh thai cin nudc tiéu (scanning electron
microscopy - SEM) dugc phan tich truée va sau khi ubng 2 lit cola trong 24h. O ca
nhoém nam va nir deu quan sat tang thai oxalate. Tuy nhién, & nhém nam, ¢6 2 chi sO
giam nguy co soi tiét nidu sau udng cola, d6 13 ting lugng nudc tiéu 24h va giam tinh
trang qué bao hoa cia phosphat can-xi (brushite) (dugc cho la s€ giam oxlat can-xi).
Riéng & nhom nit co thém 4 chi s6 nguy co soi tiét niéu bao gdm: giam thai Mg, ting
thai phosphate, giam pH, tang tinh trang qua bdo hoa a-xit uric. Su thay doi cac gia
tri tuyét doi van nam & ngudng cho phép nhung dugc coi 1a khong c6 loi khi cac chi
s6 nghiéng vé& hudng tao méi trudng cho viée tao soi. Bén canh do, két qua phan tich
hinh thai cho thdy ting s6 luong hodc kich thudc cin can-xi oxalate dihydrate va
trihydrate sau khi uéng cola. Buong dugce coi 1 nguyén nhén gay thay ddi ndng do
oxalat nudc tiéu. Cu thé, nong do nay tang sau khi str dung glucose, giam sau khi sur
dung fructose va khong thay d6i néu sir dung sucrose. Nhu vay, nguyén nhan giy

tang thai oxalate nudc tiéu duge cho do thanh phan dudng trong cola (Rodgers,
1999).

Tiép theo mach nghién ciru nay, nam 2012, Herrel va cong su cong bd két qua
nghién ctru vé nguy co soi tiét niéu va sir dung cola (Herrel, Pattaras, Solomon, &
Ogan, 2012). 13 nguoi khoe manh va 3 nguoi trong bénh sir tirng ¢6 so6i than tham
gia vao thuc nghiém bét chéo tién ciru theo 2 giai doan, moi giai doan keo dai 6
ngay. Két qua phan tich cho thiy khong c6 su khac biét vé cac chi s6 sinh hoa nudc
tiéu duoc xac dinh lién quan t6i nguy co tao soi sau khi uong nudc loc khi ion va
nude cola. Passman va cong sy ciing tién hanh thir nghiém bt chéo twong tu trén 3
loai nudc gdm nudc udng dong chai, Coke khong c6 cafein, nude giai khat co ga
nhiéu citrate véi sy tham gia ciia 6 ngudi. Két qua ciing cho thay khéng co su khac
biét vé cac chi s6 sinh hoa nude tiéu so véi giai doan chimg (Passman et al., 2009)

Mot quan tam khac 1a thanh phan a-xit citric cua nudc giai khat co6 ga li€u c6 lam
tang thanh thai citric qua nudc tieu va nho do6 gidam nguy co tao sdi tiét ni€u?
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Sumorok va cdng su da lva chon nudc giai khat ¢6 ga Diet Sunkist Orange dé thuc
hién nghién ctru thyc nghiém bt chéo trén 9 nam va nit khoe manh tudi tir 26-54 voi
cac giai doan thir nghiém dao nguoc ¢ 2 nhém ngiu nhién. Két qua chi ra khong co
su khac biét c6 ¥ nghia thong ké vé nong do citrate, pH nudc tiéu cling nhu cac chi
sb khac (a-xit uric, oxalat, can-xi, d6 qua bao hoa a-xit uric va oxalat can-xi). Giai
thich két qua khong c6 su khac biét, cc tac gia cho rang do luong udng chua du.
1L/ngdy trong nghién ctru nay twong dwong voi 10,5 meq/L citrate dang kiém, trong
khi nghién ctru khac chi ra udng nudc giai khat thé thao c6 23,6 meq/L citrate dang
kiém thi ¢6 tic dung ting ndng do citrate niéu (Sumorok, Asplin, Eisner, Stoller, &
Goldfarb, 2012).

4.5.2. Chirc nang thdn néi chung

Trong nhiéu do giai khat co ga, a-xit phosphoric 1a mot acidulant, thuong dugc cho
vao nham giit mirc d6 bio hoa ctia CO, trong nudc. Nhu dd néu & phan 4.2, sy hing
dinh phospho ndi méi dugc duy tri nho co ché hoat dong cua ca than va xwong thong
qua tac dong cua hormon tuyén can giap. Than 1a co quan chinh diéu hoa phospho
huyet thanh, do véy khi chirc nang than suy giam s& gy du thira phospho trong co
thé va tac /dong chinh Ién xwong. Cac nghién ctru vé tac dong cua lugng phospho dua
vao co thé qua nhiéu qua tiéu thu cac loai d6 an ché bién sin va nudc giai khat co ga
déu dua ra khuyén cao can han ché luong phospho tir ché d6 an udng, dic biét ¢
nhiing nguoi 16n tudi dé tranh gdy ap lyc cho than khi kha nang hoat dong cua than
d3 bit dau suy giam dan theo tudi va & nhitng ngudi c6 bénh nhu tiéu duong (Calvo,
2000).

Chi s6 can 1am sang danh gia chirc ning than trong cac nghién ctru 1a creatinine mau.
Saldana va cong su da thuc hién nghién ctru bénh chung hdi ctru dé tim hiéu mdi lién
quan giira sit dung nudc giai khat c6 ga voi tinh trang mic bénh thin man tinh
(Saldana, Basso, Darden, & Sandler, 2007). Nhém bénh g6m 465 nguoi duge chan
doan mic bénh than & 4 bénh vién tai Bic Carolina, My giai doan 1980-1982 dua
vao xét nghi€ém creatinine mau > 130pumol/L (loai cac bénh than khac) va nhom
ching gdm 467 ngudi khoe manh tai cong dong. Sau khi hiéu chinh véi bién tudi,
dan toc, gidi, BMI, thu nhép, gido duc, st dung thube giam dau, lién quan t6i nghién
ctru bénh vién, két qua md hinh hoéi qui cho théy nhitng ngudi udng trén 2 cde
cola/ngdy c6 nguy co mic bénh than cao gip 2 lan so voi nhom khong udng hoic
ubng dudi 1 cdc/tuan. Trong khi nhitng ngudi uong do giai khat c6 ga khong cola
khong thdy c6 nguy co tuong tu. Khi xem xét mot s6 yéu to bénh s, cac nha nghién
ctru nhan thay mic du test vé su tuong tac cia tinh trang mic tiéu duong trong bénh
st khong c6 y nghia thng ké, nhung nguy co méc bénh than man tinh ¢ nhom ubng
cola ¢ bénh st tiéu duong cao hon nhom dbi ching. Két qua bao cao nay phu hop
v6i cac nghién ctru khac vé tac dong cua phospho 1én co ché hoat dong cua than.
Chat phu gia trong nudc giai khat khong cola 1a a-xit citric, trong khi d6 ¢ nudc giai
khat cola la a-xit phosphoric.

Mahmood (Mahmood, Saleh, Al-Alawi, & Ahmed, 2008) tién hanh nghién ctru cat
ngang tim hiéu méi lién quan giita dd ubng c6 ga va cac chi sd can lam sang lién
quan t6i ching nang than. 275 hoc sinh sinh vién tir 10-22 tudi tai tiéu Vuong quoc
A Rap duogc thu thap s lidu h01 ctru vé hanh vi sir dung dd giai khat c6 ga va mau
mau, nudc tiu. Hon mot nira sd hoc sinh udéng do giai khat co ga 1a coca-cola. Két
qua cho thay khong c6 sy khac biét giita nhom sir dung va khong sir dung do udng co
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ga vé& chi sd ure va creatinin mau. DPong thoi cac tac gia dwa ra két luan nguoi st
dung d6 udng cé ga c6 nguy co ting thai can xi va phosphoric niéu khoang 1,1 1an so
v6i nhom khong udng (lién quan dén tao soi tiét niéu - xem phan trén). Tuy nhién, sd
liéu do cac tac gia dua ra khong ung ho cho két luan nay (OR 1,1; 95% CI: 0,38-3,3).

Tt nam 1993-1997, Hu va cong su tim hiéu vé mdi lién quan giita tién sir sir dung
cac loai d6 udng trong do co dd udng c6 ga v6i bénh ung thu té bao biéu mo than ¢
1.139 bénh nhan ung thu té bao va & nhiing nguoi khong mic bénh nay (nhoém ching
5.039 nguoi) tai Canada. Két qua cho thay d6 udng c6 ga khong c¢6 moi lién quan c6
y nghia v6i bénh nay (Hu et al., 2009). Ra soat hé thong (systematic review) 13
nghién ciru tién ctru & cong dong tir nam 1980 dén 2000 cua Lee va cOng su cling
cho thiy khong c6 nguy co tuong ddi ung thu duong niéu khi sir dung dd ubng co ga
(Lee et al., 2007)

Bang 16. Cac bai bao ra soat vé tac dong ciia nwéc c6 ga téi dwong tiét niéu
theo thoi gian

Tén tac gia Tén bai bao Naglﬁi(luat Loai nghién ciru
Herrel va Urinary stone risk and cola 2012 Thuc nghiém bat
cdng su consumption chéo
Sumorok va | Effect of diet orange soda on 2012 Thyc nghiém bat
cdng su urinary lithogenicity chéo
Hu va cong | Total fluid and specific beverage Cit ngang bénh
su intake and risk of renal cell 2009 ching
carcinoma in Canada
Mahmood | Health effects of soda drinking in Cit ngang mau
va cong su | adolescent girls in the United 2008 ngau nhién nhiéu
Arab Emirates giai doan
Lee va cong | Intakes of coffee, tea, milk, soda Téng quan h¢
su and juice and renal cell cancer in a thdng
: . 2007
pooled analysis of 13 prospective
studies
Saldana va | Carbonated Beverages and Nghién ctru bénh
A . . 2007 ,
cdng su Chronic Kidney Disease chung
Rodgers Effect of cola consumption on
urinary biochemical and
physicochemical risk factors 1999 Thue nghiém
associated with calcium oxalate
urolithiasis
Curhan va | Beverage use and risk for kidney 1998 Nghién ciru thuan
cOng su stones in women tap
Shuster va | Soft drink consumption and hié x
cong sy urinary stone recurrence: a 1992 CaHt 1ep ngau
. . . nhién
randomized prevention trial
Weisse va | Changes in urinary magnesium,
cong su citrate, and oxalate levels due to 1992 Thuc nghiém
cola consumption
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Bang 17. Cac bai bao ra soat vé tac dong ciia nwéc c6 ga t6i than theo loai

nghién ciru

Niam . o Tinh trang x -
Xuét Loal I}ghlen dwgce dianh Mau I,lghlen Két qua chinh
- ciru o ciru
ban gia
Tong quan Ung thu 1.3; ngl/nen‘ cuu -,NguNy CoxumngA doi khong o
2007 hé thén dudny nié tién clru tr nam | y nghia thong ké
- Hong 8 Y 1 1980-2000
81.093 phu nit - Khéng nguy co tuong d6i
1998 Nghlken (A:uu Soi than tu: 49—65, trong . m(ac SO} than khi st dung do
thuan tap d6 c6 719 casdi | udng co6 ga
than
. 1.009 nam gigi | -~ 1Y ¢ 3 nam khong c6 nguy
Can thiép s oss 1 1o S co tai phat sdi ciia nhom diung
1992 X b Soi tai phat | co bénh sir soi , A A .
ngau nhién than st dung do uong co ga cao
j hon 6,4% so vé1 nhém ching
- OR 2,13 (1,23-3,70) 6 nhom
465 ngudi co uong cola tir 1-2 coc/ngay
S
Nghién cttu | Bénh than creatinin mau z OR 2,82 (1,62-5 0) 0 nhom
2007 bénh chim man tinh 130umol/L, va | udng cola trén 2 coc/ngay
¥ & : 467 nguoi khoe | - Khong thdy méi quan hé
manh nguy co & nhom udng nudce
giai khat c6 ga khong cola
Nghién ctru | Chi s0 sinh - Khong thdy moi quan hé
2012 | thyc nghiém | hoanuéc | 16 nguoi gitia chi s6 hoa sinh nudc tiéu
bat chéo ti€u va uong cola
Nghién ctru < A N - Khong tang nong do citrate
A Tang nong | 9 nam va nir, I T, .
2012 | thyc nghiém A 2. o khi uong giai khat c6 ga Diet
< , do citrate | tuoi tir 26-54 .
bat chéo Sunkist Orange
Cht ngang D3 c6 két 1; 139 nguai mac | - Khong c6 moi lién quan gitra
N A2 bénh va 5.039 viéc st dung dd uong cogava
2009 hoi ctru ¢6 luan mac .
L1 n nguoi trong ung thu té bao biéu moé than
doi ching bénh A A
cong dong
Nghién cttu | Chi s0 sinh - Khoéng thay moi quan hé
2009 | thuc nghiém | hoanude | 6 nguoi gitia ’chi s0 hoa sinh nudc tieu
bat chéo tiéu va uong cola
Cinene | st i Kbong 4 i qun
2008 O1CUL | hoamau va | 257 ngudi tudi tir & £cog ‘
khong doi o R creatinin va ure mau, can-Xi va
, nuoc tieu A
cung phosphoric niéu
Thye Chi s0 sinh 14 nam va 31 - Nhonl nit tﬂa.ng 5‘ chi s0 11611 .
1999 S hoa nude U P quan dén moi truong thuén lgi
nghiém ntr, tudi tr 20-26 N
tiéu tao so1
- Tang thai oxalat can-xi nuégce
Thue Chi s0 sinh 4 nam eiéi. tudi tiéu 24h la 8,3mg
1992 héa nudc P 8101, - Giam thai Mg trung binh
nghiém .2 17 dén 59
tiéu 2,6mg

- Giam thai citrate trung binh
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| | 122mg.

5. Két luan

Téng quan tai liéu tim hiéu tac dong cia viéc sir dung nude uéng c6 ga ddi véi st
khoe con nguoi la qua trinh thu thap, ra soat, phan tich va tong hop cac két qua
nghién ctru dugc cong bd chinh thirc tir cac ngudn tai liéu tiéng Viét va tiéng Anh.
Céc loai nudc ¢ ga trén thi truong hién nay rat da dang, tuy nhién tac dong 1én st
khoe con ngudi c6 thé thong qua 4 nhom yéu t chinh, bao gom: (i) lugng khi CO,
dugc suc trong nudce; (i) lwong dudng hodc chat 1am ngot trong nudce; (iii) cac chat
phu gia nha san xuét sir dung trong nudc; va (iv) tinh a-xit do khi CO, hoa tan vao
nude mot phan CO, s& két hop voi nude tao thanh a-xit carbonic (H,C03). Bén canh
d6, cac chat phu gia trong nudc c6 ga thuong ciing ¢ tinh a-xit.

Trong khuon kho nghién ctru ndy, ching toi trong tim danh gia tic dong cua luong
khi CO, dugc suc trong nudc c6 ga 1én strc khoe con ngudi. Vé lidu luong khi CO,
duoc hép thu vao co thé khi st dung nudc co6 ga, chua co cac nghién ctru tinh toan
dugc cu thé lugng CO; dugc hép thu vao co thé trong cac loai nudc uéng c6 ga khac
nhau, tuy nhién trung binh véi 1 lit nwéc c6 ga, sau khi trir di phan ga da thoat ra khi
& hop do ap xuét giam dot ngot, lugng duoc udng vao co thé s& con khoang tir 0.5-
1.5 lit COs,.

Tong quan két qua nghién ciru vé tic dong cta nude giai khat co ga d6i véi sirc khoe
con ngudi khong bao gdom tac dong ciia nude giai khat co ga co duong. Vé tac dong
1én sirc khoe, ap dung cach tiép can PRISMA nghién ctru cho thy nhitng két qua
chinh nhu sau:

Tac dong cia stir dung nwéc cé ga téi men rang

Bang chung chi ra viéc suc khi CO; vao nudc s lam tang tinh a-xit ctia nudce
ubng, nhung mirc 46 gdy mon men ring 1a hiu nhu khong dang ké.

Tuy nhién, ¢ cac loai d6 udng giai khat co ga noi chung, do c6 thém cac a-xit
khac 1am thay doi dang ké t6i d6 pH va a-xit chudn do, dan t6i tac dong gay
mon men ring ting 1én va khic nhau tiy ting loai d6 udng giai khat. Pong
thoi, tac dong nay ciing chiu twong tic boi hanh vi udng (nhu sir dung 6ng
hat 1am giam tac dong truc tiép 1én ring), ché d6 dinh dudng, dic biét 1a
luong can-xi dua vao co thé, cic khodng chat bd sung thém trong cac loai
nudc gidi khat nhu can-xi, phospho, flo.

Tac dfng cua sir dung nwoc c6 ga téi mat do xwong

Carbonat hoa nudc udng hay suc khi CO2 vao nudc uéng khong gay tac dong
gi 1én xuwong. V€ mat co ché sinh ly, bicarbonate HCOs- con c6 tac dong tich
cuc téi hap thu can-xi, can bang can-xi ngi moi.

Dbi voi dd ubng giai khat co ga ndi chung: mic du co co ché héa sinh va sinh
Iy giai thich mot s thanh phan gém cafein va a-xit phosphoric trong nudc
giai khat c6 ga noi chung gay tic dong ti€u cuc 1én xwong, song chua rd lidu
lwong nhu thé nao s& co tic dong. Nghién ciru trén quan thé cho ra cac két
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qua khac nhau vé tac dong ctia nudc cd ga téi mat dd xuwong. Chua cd bang
chimg vé tac dong cia nudc co ga to1 mat d6 xuong cua nam gidi. Nhung
mot s6 bang chimg da chi ra mot sé cac loai nudc cd ga c6 mdi lién quan téi
giam mat do xuong 6 phu nitr mén kinh. Bang cht y 1a 2 nghién ciu trén tré
vi thanh nién chi ra mdi quan hé c6 thé giita viéc udng nhiéu nuédc cd ga
khong duong voi mat do xwong got chan va nudc co ga voi tinh trang gay
xuong khi quan sat mot so tré em gai ¢6 hoat dong thé luc nhiéu. Pong thoi,
cac nghién ctru ciing chi ra raing mot minh thanh phan cua nudc giai khat co
ga khong géy ra tinh trang giam mét d6 xuong ma con la sy twong tac cua cac
yéu t6 nhu ché d6 dinh dudng, dic biét 1a luong can-xi dua vao qua cac
ngudn thue pham. Can c6 thém cac bang chimg rd rang hon dé co thé két
ludn vé tac dong cua dd giai khat co ga noi chung ti mat do xuong ciing nhu
cac yéu t6 twong tac. Vi du thdng ké chi ra phu nit da tring c6 ty 1é lodng
xuong cao hon phu nit da mau, trong khi cac nghién ctru hién nay mai chi
tién hanh trén nhom phy nit da tring.

Tac dong 1én thuc quan

Co ché nude co ga co thé tac dong 1én thuc quan duge dé cap bao gom (i)
lam thay déi pH cua thuc quan do ting a-xit do nudc co ga co tinh a-xit cao;
(ii) 1am ton thuong niém mac thuc quan do hap thy lién tuc nudce co ga co
ham luong a-xit cao; (iii) c6 cc bang ching vé viée udng nudc co ga lam
tang thoi gian nghi va giam ap luc cia co thit dudi thue quan; hay (iv) lam
thay ddi tinh trang cang phong cua da day va thay d6i chuyén dong da day-
thuc quan. Tir cic co ché gia dinh ndy, cac nghién ctru da tim hiéu mdi lién
hé gitra udng nudc co ga vdi 2 bénh & thuc quan: (i) hoi chimg trao nguoc da
day thuc quan va (ii) ung thu thyc quan.

Mic di goi ¥ cac co ché hay giai thich khac nhau vé méi lién hé giira ung
nude co ga va hoi chimg trao nguoc nhung tong quan y van hién tai chua dua
ra duogc cac bang chimg cu thé vé mbi lién hé giita nude cd ga va hoi ching
trao ngugc. Dac biét, chua mot nghién ciru nao dua ra bﬁng chung vé viée
ngimg udng nudc c¢6 ga lam giam hién tugng trao nguoc da day va thuc quan.

Ve tac dong cua nude c6 ga 1én ung thu thuc quan, chwa co bang ching nao
vé méi lién hé giita viéc sir dung nude co ga, gdm ca cac loai dd ubng giai
khat c6 ga noi chung, véi ung thu thyc quan.

Tac dong 1én da day

Tac dong 1én da day ciia CO, trong nudc co ga co thé qua co ché co hoc nhu
thay d6i nhu dong da day va lam chdm qua trinh 1am rong da day hay co ché
hoa hoc nhu tac dong ciia CO, vao qua trinh hinh thanh a-xit HCL va tang
tiét & té bao thanh da day.

Vé tac dong co hoc nhu 1am thay d6i nhu dong cua da day, cac nghién ctru
cho thay udng nudc c6 ga co thé gay ting cam giac no bung ngan han &
ngudi udng théng qua ting cuong hoat dong than kinh giao cam. Tuy nhién
ham lugng khi CO; khéac nhau trong cac loai nude cé ga khac nhau khong co
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mdi lién quan dén chuyén dong hay chirc ning cua dudng tiéu hoa trén ciing
nhu qua trinh 1am rong da day

V& co ché hoa hoc: khi udng nudc ¢ ga, mot phan CO, c6 thé dugc hap thu
qua thanh da day, két hop v6i CO, trong dich rudt va huyét twong hinh thanh
nén a-xit HCL. Nudc c6 ga giy tang tiét a-xit da day. Tac dong nay co loi
trong mot sb trudng hop tiéu hoa nhu mot sb bénh nhan kho tiéu cé tinh trang
déy bung kho ti€éu dugc cai thién khi uéng nudc co ga, hodc mot s6 bénh ‘
nhan c6 cac di vat trong da day nhu cac khdi xo khong tiéu 1au ngay co thé
dugc hoa tan néu udng Cola. Tuy nhién, v6i nhitng ngudi bi hdi ching ting
tiét thi viéc sir dung do ubng c6 ga 1a khong co loi.

Tac dong 1én than

e (6 thé phan thanh 2 nhom: (i) c¢6 lién quan dén viéc tao soi duong tiét
ni€u/soi than; va (ii) c6 anh hudéng dén cac churc nang than ndi chung.

¢ Nghién ciru dua ra cic bang ching khac nhau vé tac dong cta d6 udng cola
t6i cac chi sb sinh hoa nudc tiéu theo hudng tao moi trudng thuan loi gy soi
than. Cho du céc két qua khac nhau, thanh phan a-xit phosphoric trong cola
dugc cho 1a yéu td gay ra cac thay doi chi s6 sinh hoa nude tiéu theo hudng
tao moi truong thudn loi gdy soi va nguy co tai phat soi than. D3 co cac bang
chimg vé tac dong tiéu cuc cua a-xit phosphoric, phu gia trong dd udng cola,
1&én chttc ndng than, dac biét & nhitng nguoi chic nang than suy giam hodc
mic mot s6 bénh chuyén hoa (nhu tiéu duong, cao huyét ap). Pong thoi,
bang chung chi ra viéc sir dung cola thong thuong (c6 duong) 6 cac tac dong
tiéu cyc nhu tang cén, tiéu duong typ II, hoi ching chuyén hoa va day lai 1a
cac yéu td nguy co lién quan toi soi tiét niéu vé lau dai (Herrel, et al., 2012;
Obligado & Goldfarb, 2008; Shoham et al., 2008).

* Nghién ctru méi lién quan gitra soi than va str dung ) uéng giai khat c6 ga
duara bang chimg v€ moi lién quan khéng co6 y nghia thdng ke. Tuy nhién &
thoi diém nghién ciru, luong dd udng co ga tiéu thu con ¢ mirc do thip. Can
c6 bang ching rd rang hon dé két luan vé van dé nay.

* (Céac bang chung dua ra khong c6 moi lién quan gitta ung thu duong ni€u va
su dung d6 uong c6 ga nodi chung.

* Hién tai chua c6 bang chiing nao vé tac dong Ién thén cua viéc suc ga vao
nudc udng.

6. Mot so luu y khi xem xét két qua nghién ciru
Két qua nghién ctru can dugc nhin nhéan véi nhiing diém sau:

 Théng tin vé lugng nudc giai khat co ga dwgc st dung & rat nhidu nghién ctru
trén quan thé dan s6 dya vao sy khai bdo ciia ngudi tham gia nghién ctru, do
d6 cac thong tin nay c6 thé bi sai s6 do tri nhd. Bén canh do, nguoi tiéu ding
c6 thé sir dung nhiéu loai d6 udng c6 ga trong cudc séng hang ngay, do do
cac nghién ctru ciing khong thé thu thap thong tin chinh xac timg loai do
ubéng ma chi co thé phan thanh cdc nhém chinh nhur cola va khong cola, nhém
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thong thuong va nhom kiéng (diet), v.v. trong bang hoi thong tin. Trong khi
d6, nudc giai khat co ga trén thi truong rat da dang vé thanh phan cong thirc
(du da loai bo nhom nude giai khat c6 ga co dudng). Pay ciing ¢ thé 1a mot
phan nguyén nhan giai thich cac két qua khac nhau cia cac nghién ctru, dic
biét khi cac tac dong 1én suc khoe dugc cho la anh huong cia phu gia.

Mot s phu gia trong nudc giai khat c6 ga nhu cafein, a-xit phosphoric da
dugc chung minh tac dong 1én stc khoe con nguoi thong qua co cac ché sinh
1y, sinh hoa, ddc biét cac tac dong 1én hé xuong, tiét nidu. Tuy nhién, nh1eu
nghién ciru dugc tong quan khong do ludng va dua ra bang chimg truc tiép
vé cac tac dong nay ma cac nha khoa hoc chi sur dung cac két qua nghién ciru
khac vé tac dong cua cic phu gia do dé 1y giai cho sy khac biét trong cac két
qua nghién ciru cua minh. Dé o bang ching khang dinh vé cac tac dong nay,
can phai tién hanh tong quan riéng ré vé timg phu gia do d6i véi ste khoe con
nguoi hoac can c6 cac nghién ctru thyc nghiém co kiém soat chit ché.

Mot s6 bao céo dé cap t6i cac thanh phan khac trong nude giai khat co ga bao
gém: benzoate, sorbate, 4-methylimidazole, v.v. Tuy nhién véi cach tim tai
lidu theo phuong phap tong quan da néu, chiing t6i khong thay c6 nghién ciru
nao d& cap ti cac chat d6. Do d6, chung t6i khong co két ludn gi vé tic dong
clia cac thanh phan nay.

Nhu da néu & phan phuong phép, trong nghién ctru nay, chiing toi khong tong
quan cac tac dong cua nudc giai khat c6 duong co ga. Trong qua trinh thu
thap va phén tich s6 liéu, ¢ nhitng bude chon loc ban dau chung t6i co dua
vao mot sé nghién ctru vé modi lién quan gilta nudc giai khat c6 ga va mot s6
loai ung thu (ung thu tuy, ung thu tién liét tuyén) va tim mach. Tuy nhién, khi
phan tich ndi dung thi chiing t6i da loai bo cac nghién ctru nay ra vi d6 1a médi
lién quan v&i duong va mdt sd chat lam ngot nhu aspartame trong nudc giai
khat.
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