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ABSTRACT

Objective: To summarize evidence on antioxidant therapy for prevention of noise-induced
hearing loss (NIHL).

Methods: Systematic review of studies from 2000-2024 retrieved from PubMed, Web of
Science and Google Scholar using keywords “noise-induced hearing loss”, “antioxidant”,
“N-acetylcysteine”, “vitamin B12”, “vitamin A/C/E”, “magnesium”.

Inclusion criteria: preclinical and clinical studies with control groups reporting auditory
threshold or ABR outcomes.

Results: Out of 1677 initial articles, 12 met inclusion criteria. NAC reduced hearing
threshold shift in 4/5 RCTs, vitamin B12/folate improved hearing in deficient subjects,
while vitamins A/C/E alone showed inconsistent outcomes. Combined formula A/C/E +
Mg reduced temporary threshold shifts.

Conclusion: NAC has the strongest evidence; vitamin B12/folate show supportive roles;
others need further study. Antioxidant therapy should be considered as an adjunct in
hearing conservation programs.

Keywords: Noise-induced hearing loss; N-acetylcysteine; Vitamin B12; Vitamins A/C/E;
Magnesium.
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TONG QUAN VE LIEU PHAP CHONG OXY HOA TRONG DU’ PHONG GIAM SU'C
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TOM TAT

Muc tiéu: T6ng hop cac bang ching vé vai trd cla liéu phap chdng oxy hda trong du’ phong
giam surc nghe do tiéng 6n (GSN).

Phuwong phap: Bai tdng quan hé théng cac nghién clru tir nAm 2000-2024 trén PubMed,
Web of Science va Google Scholar, str dung cac tir khda “noise-induced hearing loss”,
“antioxidant”, “N-acetylcysteine”, “vitamin B12”, “vitamin A/C/E”, “magnesium”.

Tiéu chilwa chon: cac nghién clru tién lam sang va lam sang cé nhém déi chirng, bao cao
két qua vé ngudng nghe hoac dap (ng than néo thinh giac.

Két qua: Tir 1677 bai ban dau, 12 nghién clru dat tiéu chuén lwa chon. NAC cho thay hiéu
qua giam tén thuong thinh luc trong 4/5 RCT, vitamin B12/acid folic cai thién hodc lam
cham tién trién GSN & ngudi thiéu hut, trong khi vitamin A/C/E don lé cho két qua khéng én
dinh. Céng thirc phéi hgp vitamin A/C/E + Mg gitip gidam tam thdi dich chuyén ngudng nghe.

K&t luan: NAC la chat c6 bang chirng manh nhét, vitamin B12/folate c6 vai trd hé trg, cac
nhém khac can thém nghién clru. Liéu phap chéng oxy héa nén xem L& bién phap bé trg
trong chuong trinh bao tén thinh lyc.

T khéa: Giam suirc nghe do tiéng 6n; N-acetylcysteine; Vitamin B12; Vitamin A/C/E;
Magnesium.

1. PAT VAN PE

Giam sirc nghe do tiéng 6n nghé nghiép (NIHL) la
bénh nghé nghiép pho bién, chiém khoang 16% cac
truong hop mat thinh lyc & ngudi trudng thanh. Tiéng
on cudng do cao kéo dai gay stress oxy hda va tén
thuong té bao long trong 6¢ tai, dan dén gidm/mat
thinh luc khéng hoi phuc [1]. Mac du bién phép kiém
soat tiéng 6n va sl dung thiét bi bdo vé tai van la uu
tién hang dau, nhiéu nganh nghé khong thé gidm 6n
dén murc an toan. Do dé, trong hai thap ky gan day,
nhiéu nghién ctru da xem xét vai trd clia cac chét

*Tac gia lién hé

chéng oxy héa nham bao vé tai trong khoi stress oxy
hdéa. MOt s6 chat duge chd y nhiéu gom NAC (tién
chéat clia glutathione), vitamin B12 va acid folic
(tham gia chuy&n hda homocysteine), cac vitamin
chéng oxy héa truyén théng (A, C, E), coenzyme Q10
(CoQ10), magnesium, nhan sadm, D-methionine va
céac polyphenol tu nhién. Bai téng quan nay nham
téng hop bang ching vé hiéu qua cua cidc nhém
chat chéng oxy héa trong du phong gidm sic nghe
do tiéng 6n.
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2.POI TUQNG VA PHUONG PHAP NGHIEN CU'U
2.1. D6i twgng

Céac nghién clu tién [dm sang trén dong vat va
nghién cu ldm sang trén ngu'di vé viéc sir dung chat
chéng oxy héa nhdm phong ngira hoac lam gidm maét
thinh lyc do phoi nhiém tiéng 6n. D6i twgng nghién
clu trén ngudi bao gom thir nghiém lam sang ngau
nhién co6 déi chirng (RCT), cac nghién clru can thiép
khéng ngau nhién va nghién citu quan sét & cong
nhéan, nhac céng, quan nhan hodc nguoi nghe nhac
cuong dé am thanh lén.

2.2. Phuong phap chon mau:

- Tiéu chi lwa chon: (1) Nghién cltu st dung chéat
chéng oxy hda dudng toan than (uéng hoac tiém)
dé du phong hodc giam suy giam thinh luc do tiéng
6n; (2) C6 nhém chirng hoac gia dugc; (3) Bdo céo it
nhat mot két qua thinh luc (vi du: ngudng nghe am
don, dap ng than nao thinh gidc — ABR, hoac ty &
dich chuyén ngudng — STS); (4) Cong bd tir nAm 2000
dén 01/2024.

-Tiéu chiloai trir: Nghién ctru vé mat thinh luc khong
do tiéng 6n; khdng co két qua thinh luc ré rang; hoac
chi la bdo cdo tém tét, y kién chuyén gia.

- S8 liéu nghién ctru: Qua trinh sang loc thu dugc
téng cdng 1677 nghién clru chidng t6i chon dudgc
12 nghién ctru dap ung tiéu chi, gdém 5 RCT vé NAC,
3 nghién clru vé vitamin B12/folate, 2 nghién clu
vé vitamin A/C/E két hgp magnesium, 1 nghién citu
dung CoQ10 dang Q-Ter va 1 nghién cltu so sanh
NAC véGi nhan sam. Ngoai ra, mot s6 két qua nghién
clfu tién lam sang vé D-methionine va polyphenol
dugc tham khao b6 sung trong phan thao luan.

2.3. Tim kiém di¥ liéu

Tién hanh trén cac cd s& dir liéu PubMed, Web of
Science va Google Scholar, vGi céc tir khda tiéng
Anh vé “mat thinh luc do 6n” (noise-induced hearing
loss) két hgp “chat chng oxy hda” (antioxidant) va
tén cac tac nhan cuthé (NAC, vitamin B12, folic acid,
vitamin A, C, E, magnesium, ginseng, D-methionine,
polyphenol,...). Cac nghién cltu dugc truy xuat va
sang loc dén thang 01/2024.

2.4. Thu thap va phan tich dir liéu

TU mdi nghién cu, ching téi trich xuat cac théng tin
chinh: tac gia, nam, quéc gia; thiét ké nghién clru va
doi tugng; loai chat chdng oxy hoa, lieu lwgng, duong

dung, thai diém can thiép so véi phai nhiém tiéng
on; dac diém tiéng 6n (cudng do, thoi gian, loai); két
qua thinh luc va tac dung phu (néu c6). Do khéac biét
vé thiét ké va thudc do gilra cac nghién ctru, ching
toi chl yéu phan tich dinh tinh va so sanh xu hudng
két qua.

3. KET QUA NGHIEN cU'U

3.1. Co ché stress oxy héa va tac dung cua chéat
chéng oxy héa

Tiéng 6n cudng dé cao kich hoat qua trinh stress oxy
héa manh trong &c tai. Cac chat chéng oxy héa co
thé tac dong theo nhiéu ca ché [2]: truc tiép trung
hoa cac ROS du thira; tai tao hoac tang cuong hé
théng chdng oxy héa ndi sinh (nhu NAC bd sung
cysteine dé téng hop glutathione, vitamin E/C phuc
hoi lAn nhau); tang biéu hién cac enzyme chdng oxy
hoéa (vi du: superoxide dismutase, catalase); va cai
thién vi tudn hoan 6c¢ tai, giam phan &ng viém (nhu
magnesium). Cu thé, NAC a tién chat cysteine gilp
tang téng hgp glutathione néi bao va c6 nhom -SH
truc tiép bat cac gbc tu do; vitamin B12 va folate
giup giam homocysteine va hd trg vi mach mau; céc
vitamin A, C, E truc ti€p trung hoa ROS va tai sinh
lA4n nhau; CoQ10 én dinh chic nang ty thé va giam
tao ROS; con D-methionine va cac polyphenol ty
nhién (vi du resveratrol, curcumin) lam tang du trr
glutathione va hoat héa céc yéu t6 phién ma chong
oxy héa (nhu Nrf2).

3.2. Két qua theo nhém chéat

K&t qua cac nghién cliru dugc tém tat chl yéu dudi
dang bang. Bang 1 liét ké cac nghién clu ldm sang
chinh vé NAC; Bang 2 tong hgp két qua clia cac chét
chéng oxy hda khac (vitamin, magnesium, CoQ10,
nhan sam).

3.2.1. N-Acetylcysteine (NAC)

NAC la chat chdng oxy hoa dugc nghién clru nhiéu
nhat trong phong ngira gidm thinh lu'c do 6n. Trén mo
hinh déng véat, viéc tiém ho&c cho udng NAC trudc
ho&c ngay sau phai nhiém 6n gitip gidm duoc khoang
50-80% mrc tang ngudng nghe va bao vé té€ bao long
khoi ton thuong. Cac nghién ctru ldm sang tiéu biéu
vé NAC dudgc trinh bay trong Bang 1 dudi day.
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Bang 1. Cac nghién ctru vé NAC trong dy phong suy giam thinh ly'c do ti€éng 6n
(RCT-Randomized Controlled Trial: thir nghiém ngau nhién cé déi ching; TTS-Temporary Threshold Shift: dich
chuyén nguéng nghe tam thoi; STS -Standard Threshold Shift: dich chuyén ngudng nghe tiéu chuén)

Nghién ctru (tac gia, nam)

Pac diém nghién ciru

Két qua chinh

Kopke va cs., 2015 [1]

RCT mu dbéi, 566 quan nhan (277
diung NAC, 289 gia dugc); NAC
900 mg x 2 lan/ngay trudc & sau
huan luyén bén sung 16 ngay

Ty & STS chung khong khac biét (27%
NAC vs 35% gia dugc); & tai gan nguon
6n NAC giam nguy co STS (p = 0,03).
NAC an toan, lgi ich nho.

Kramer va cs., 2006 [3]

RCT mu doi cd nho, 31 ngudi nghe
nhac l&n tai vi truong; NAC 900 mg
uéng 1 gid trudc khi phoi nhiém
nhac to trong 2 gio

Khong c6 khac biét vé TTS hoac OAE
(dap &rng am oc tai) giita nhém NAC va
gia dugc. (NAC khong cai thién thinh luc
tam thoi trong moi truong nhac 6n.)

Lin va cs., 2010 [4]

Nghién ciu bat chéo mu déi, 53
cdng nhan nam (tiép xuc tiéng 6n
88-89 dB); NAC 1.200 mg/ngay
trong 14 ngay (ubng trudc phai
nhiém, so sénh véi gia dugc)

NAC giam TTS c6 y nghia (p = 0,03), dac
biét tai tdn s6 4 kHz. Hiéu qua manh hon
& nhém co kiéu gen GSTM1/GSTT1 null
(thiéu gene GST).

Doostiva cs., 2014 [5]

RCT banhdém, 48 cong nhan dét (so
sanh NAC, nhan sam, gid dugc);
NAC 1.200 mg/ngay udng 2 tuan
trudc ca lam viéc >85 dB

NAC giam TTS tai céc tan so 4, 6 va
16 kHz t6t hon dang ké so vdi nhan sam
(p<0,001). NAC hiéu qua hon nhan sém
trong bao vé thinh luc tam thoi.

3.2.2. Vitamin va cac chgt chéng oxy héa khac

Bang 2. Cac nghién ctru vé vitamin va chat chéng oxy héa khac trong duw phong
suy giam thinh lu'c do tiéng 6n

Nghién ctru (tac gia, nam)

Pac diém nghién ciru

Két qua chinh

Attias va cs., 2004 [6]

Magnesium; RCT chéo mu déi, 20
nam thanh nién

Uéng magnesium trudc phoi nhiém 6n
giup giam TTS ro rét; khong ghi nhan tac
dung phu déang ké.

Le Prell va cs., 2016 [7]

H&n hop B-caroten + vitamin C +
vitamin E + magnesium (ACEMg);
ngudi nghe binh thudng.

B& sung ACEMg 3 ngay (truéc phoi nhiém
nhac l&n) khong lam giam TTS, cilng
khoéng cai thién OAE so véi gia duoc.

Doosti va cs., 2014 -

Ginseng [5]

Nhan sdm; RCT, 48 c6ng nhan dét
may.

Udng nhan sam 200 mg/ngay trong 14
ngay trudc ca lam viéc 6n >85 dB giup
giam TTS &tan s 4-16 kHz; hiéu quéa kém
hon dang ké so véi NAC.

Abbasi va cs., 2021[8]

Téng quan hé théng cac nghién
clu vé vitamin B12/folate.

Vitamin B12 va folate c6 tiém nang bao
vé thinh luc (nhat la & ngudi thiéu hut),
nhung két qua gilra cac nghién clru chua
théng nhat; cac vitamin A, C, E dung don
& khéng cho hiéu qua rd rét. Khuyén nghi
dam bao du vitamin B12/folate cho nguoi
phoi nhiém tiéng 6n; can thém RCT &n
dé khang dinh hiéu qua.

2 Crossrefd 53 .
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Tém tat chung: Trong s8 cac tdc nhan da nghién
ctu, NAC cho thdy bang chirng manh mé nhat vé
kha néng bao vé thinh luc tam thdi trudc tiéng on.
B6 sung vitamin B12/folate cing mang lai mot s6
cai thién thinh luc, dac biét & nhirng ngu'Gi lao dong
bi thi€u hut hai vi chat nay. Ngugce lai, cac vitamin
chéng oxy hda truyén théng (A, C, E) hdu nhu khong
hiéu qua néu dung don l&; mot s Lgi ich chi duge ghi
nhéan khi két hop véi magnesium hoac NAC. Nhirng
chat mdinhu CoQ10, D-methionine, cac polyphenol
ty nhién va nhan sadm té ra hira hen trong giai doan
thir nghiém ban dau, nhung can thém nghién ctru dé
khang dinh hiéu qua.

4. BAN LUAN

Viéc bo sung chat chéng oxy hoa dy phong da ching
minh tiém nang giam ton thuong thinh luc do tiéng
on trong nhiéu nghién ctru. K&t qua téng quan cho
thay day la chién lvgc day hira hen dé bé trg cho
chuong trinh bao ton thinh lyc cho ngudi lao dong
trong moi truong on.

NAC néi lén nhu chat cé bang chirng thuyét phuc
nhat vé hiéu qua bao vé thinh gidc. Uu diém clia NAC
la c6 sén, gid thanh thap, it tdc dung phu va da dugc
str dung lau ndm trong ldm sang (trong diéu tri qua
lidu paracetamol, b&nh hé hap) nén dé chap nhan.
Tuy nhién, k&t qua gilra cac nghién ctru vé NAC chua
hoan toan dong nhat. Mot sé yéu td co thé ly gidi su
khac biét:

e Liéu dung va thoi diém do: NAC ligu 1.200 mg/
ngay cho két qua toét trong mét s6 nghién clru nho,
nhung lieu cao han (1.800 mg/ngay) lai kém hiéu
qua; thai diém do thinh lyc (ngay sau phoi nhiém so
vG@i do sau 14 giod) cling anh hudng dén két qua.

e Dic diém ti€ng 6n: NAC c6 vé hiéu qua hon véi
ti€éng 6n xung (nhu ti€éng sung nd), trong khi tiéng
on lién tuc cudng do trung binh (85-90 dB) gay ton
thuang tich Ly nho nén kho thay tac dung ro rét.

e Yéu t6 ca nhan: Su khac biét vé di truyén (vi du
ki€u gen enzym GST), tinh trang dinh dud&ng (murc
folate/B12) hoac théi quen nhu hat thudce co thé anh
hudng dén dap ing vdi NAC.

Vai tro clia vitamin B12 va folate cling dugc ghi nhan
trong bao vé thinh luc [8,9]. Thiéu hut vitamin B12/

folate lién quan dén nguy cd mét thinh luc do tiéng
6n cao han; ngugc lai, bé sung day du cac vi chat
nay (dac biét & ngudi lao dong bi thiéu hut) co thé
giup giam nguy co suy giam thinh lyc. Vitamin B12
con lién quan dén cac rdi loan thinh giac khac: moét
nghién cltu cho thay b6 sung vitamin B12 liéu cao
giup cai thién sirc nghe & bénh nhan bi U tai man
tinh'°. Vi vitamin B12 va folate an toan, chi phi thap,
viéc dam bao ngudi lao dong khong thiéu hut hai vi
chéat nay la khuyén céo hap ly.

Daoi véi cac vitamin chong oxy hoa truyén théng (A,
C, E), hau hét cac nghién clru cho thady néu dung don
& thi khdng dem lai hiéu qua rd rét trong phong tranh
giam thinh luc do 6n”8. Nguyén nhan c6 thé do céac
vitamin nay kho di vao tai trong v@i nong do du cao:
vitamin E (tan trong lipid) can liéu rat l&n méi bao vé
dugc mang té bao, vitamin C (tan trong nudc) bi dao
thai nhanh, con dung lieu cao vitamin A cé nguy co
gay hai (vi du tdng nguy co ung thu phéi & ngudi hat
thudc). Do vay, viéc str dung cac vitamin A, C, E céan
than trong vé liéu lwgng va thuong chi ¢ Loi khi dung
phdi hgp vdi chat khac (nhu két hop ca A+C+E vdi
magnesium, hoac phoi hgp thém NAC).

Cac hudng nghién ciru méi dang md ra nham tim
ki€ém chat bao vé thinh giac hiéu qua hon. Mét so
hudng dang chiy gom:

e Coenzyme Q10/Q-Ter: Nhdm vao bao vé ty thé
- nguodn san sinh ROS chinh, déc biét hitu ich cho
ngudilao dong Ldn tudi (vi ham lugng CoQ10 ndi sinh
giam theo tudi).

e D-Methionine: Axit amin chita lvu huynh nay cé
kha nang bao vé thinh giac néu dugc sir dung kip thai
sau phoi nhiém tiéng 6n doét ngdt (cac nghién clu
trén déng vat cho thdy D-methionine co thé “cltu” té
bao long khi dung vai gid sau ti€ng no Lan).

e Polyphenol ty nhién: Cac chat nhu resveratrol,
curcumin c6 tinh chong oxy hda va an toan, dong
thoi mang lai nhiéu Lgi ich strc khoe khac; néu dugc
chirng minh tac dung bao vé tai, c6 thé khuyén khich
bé sung polyphenol qua ché& dé an.

e Nhéan sdm: Thao dugc nay cho két qua budc dau
kha quan trong bao vé thinh luc, goiy tiém nang két
hdpy hoc ¢6 truyén va hién dai (nhu phdi hop NAC vai
nhan sam) dé tang hiéu qua phong chéng diéc do 6n.
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Vé mat thuc tién, can nhan manh rang liéu phap
chdng oxy héa chi déng vai trdo hd trg, khéng thé
thay thé céc bién phap bao hé truyén thong. Giam
tiéng 6n tai ngudn, ky thuat cach am va sur dung
thiét bi b4o vé ca nhan (num tai, chup tai) van la nén
tdng quan trong nhat trong phong chéng diéc nghé
nghiép. Céc chat chdng oxy hda nén dugc xem la bé
sung thém cho céac déi tugng nguy cd cao hoac trong
nhirng tinh hudng tiép xuc tiéng 6n khoéng tranh khoi.

Cudi cung, dé dua liéu phap chéng oxy hda thanh
khuyén céo réng rai, can c6 thém céc nghién ctu
trong tuong lai. Nhitng thi* nghiém ldam sang quy mo
&n véi thiét ké chat ché la can thiét dé xac dinh phéac
dd t8i uu (loai chat, lidu luong, thoi didm st dung)
va lam ré nhom doi tugng nao hudng lgi nhiéu nhat.
Viéc két hgp nhiéu chat chéng oxy héa hoac phdi
hop véi cac phuong thic khac (vi du song song vai
cac bién phap bao vé tai) cling nén dugc kham pha.

Han ché ctia nghién ctru: Hau hét cac nghién ctru
hién cé c6 quy md nhd (dudi 100 déi tugng) va
thdi gian theo dbi ngén, chi danh gia dugc thay ddi
ngudng nghe tam thoi (TTS) ma chua theo doi dugc
anh hudng lau dai dén thinh luc vinh vidn (PTS). M6t
s6 nghién cltu chuwa c6 nhém chirng ho&c khéng lam
mu day du, do dé tiem &n sai s6. Ngoai ra, tuy NAC
va cac vitamin nhin chung an toan, viéc st dung
lidu cao kéo daivan can theo dbi tac dung phu; hién
chua cé nhiéu dit liéu vé van dé nay. Nhitng han ché
trén cho thay tinh khai quat clia két quéa con chua
cao va can than trong khi ap dung vao thuc té.

5. KET LUAN

Nhin chung, cac nghién clu trong hai thap ky qua
cho théay viéc s dung chat chéng oxy hda la mot
hudng ti€p can nhiéu trién vong nham giam nguy co
mat thinh luc do tiéng 6n. NAC la chéat c6 tiém nang
nhat, v&i nhiéu nghién ctu quy md nhd ghi nhan
giam dang k& muc TTS & tan s trung-cao va cai
thién mot s6 théng sb thinh luc (nhu dap ¢ng ABR).
Vitamin B12 va acid folic cling dugc xem la cac yéu
td bao vé quan trong; viéc dam bao ngudi lao dong
dudc cung cdp day dd hai vi chat nay khong chi
tét cho strc khde chung ma con cé thé giam nguy
co suy giam thinh luc do tiéng 6n. Ngugc lai, céc
vitamin ch8ng oxy hda ¢6 dién (A, C, E) khi dung don

& chua ching minh dugc hiéu qua rd rang, nhung
c6 thé gép phan bao vé thinh giac khi dung phdi
hop véi magnesium hodc NAC. Céac chét khac nhu
CoQ10, D-methionine, polyphenol va nhan sam la
nhirng hudng nghién clru maGi day hira hen, nhung
can thém nhiéu th& nghiém ldm sang trudc khi co
thé dua vao ing dung réng rai.

&' thdi diém hién tai, cac chat chdng oxy hoa chinén
duoc xem la bién phap ho tro trong chuong trinh bao
ton thinh luc, khong thé thay thé cho viéc kiém soat
tiéng 6n va sir dung thiét bi bao vé cad nhan. D& dua
ra khuyé&n céo chinh thirc vé sir dung NAC hoéc céac
chat chéng oxy héa khéac, can cac thi* nghiém ldm
sang ngau nhién quy mé l&n vdi thiét k& chuin hoa
nham xac dinh rd lidu t8i wu, thdi diém s dung cing
nhu nhom déi tugng hudng Loi nhiéu nhat.
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