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Progress of four kinds vitamins A, C, D, and E in alleviating allergic diseases
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Abstract: Allergy is an abnormal immune response to substances in the environment, and it is also a public health

disease. Vitamins, essential small organic molecules for the human body, are crucial for growth, development,

metabolism, and overall health. Studies have shown that supplementing with certain vitamins can help ease allergy

symptoms. In this paper, the effects of vitamins A, C, D, and E on allergic diseases were reviewed. Vitamin A alleviates

allergies by regulating immune cell differentiation and inhibiting Th2-type immune responses; Vitamin C, with its

antioxidant properties, suppresses the activation of inflammatory signaling pathways and reduces the release of allergic

mediators; Vitamin D modulates immune responses by balancing Th17/Treg cells and suppressing IgE production; And

vitamin E mitigates allergy symptoms via its antioxidant effects, thereby can inhibit pro-inflammatory cytokine

production. The purpose of this review is to provide theoretical references and new ideas for the prevention and

alleviation of certain allergic diseases.

Key words: allergy disease; vitamin A; vitamin C; vitamin D; vitamin E; alleviating allergy

A SR LA BRI o 3 A A 1) ) o) A
) — RSB SO A i 25 L AR L i Bt R
T B SE R URIHE I, B dn B Wy S (FAD) o Bk
55 (AR) Flid S I (AA) |, 2t 2l SR U Y
TN, A FR AR e Al A B A AL

Wis B EA: 2024-12-19

EE&WA : L8H AAP ARG 0 1 (20242BAB26104)
EEE N : 45 RN A  E-mail: young7i@163.com
BIEMEE: & F, 4, 4158 51, E-mail : tongping@ncu.edu.cn

HER  https://www.cnki.net

B FNE IR R Rl AL S 2R 5o A 4 G B
YERI™, filhn, 4E4= 2% A C .E ATVE Ryt S Ak 550 4 il
SEH IOT ORI & A B W, i ok 6 i R i o e g
o B 2 I PRER Y A R C 548 2E R BEICA
A] B SR PTG 5 4E AR 3R D B N R R R



Hh | &N

150 I N PN

2025455 43 4%

GEV T B OB PR, REAS TR TS S e 20 M 14 23 A R T
AE , 80D S AT it SCAE R A9 42 AR AR SORE X 4
4K A C.D.E 4 Ffi it A= 38 S AR 7 U7 A1 22
figp Ao SRR T T B8 T T AT B A i £A ik
2 2R ZRO0— LE i SR B B2 TR, DA D o e
e REE AR S5

1 474 =3 E it AR m a0

A= R AEVH T S FR G T RE RN 22 i ) U
R E EEEM . KSR 4EAE R A LC.D,
E 4 Fh 2 A= 28 S AR X o B0k s 1) T 10 5 52
M AT R
1.1 %AFA

YA A SR LERE R IE F A BRI AT 6T Y
NEVEVEYE L 2 e 25 A BT PR A 35 00 i 1
LB S B TR o R v 1 R e N LT R A T
B N 0T E R (4R R AR
R = 2 —) B L R B G P85 VB .
B AT AR S ] 5692 24 B A s gy, 85 3 oy M A
R I o o . S 187 N I o 1l i R
b Rz B A S R T B R AR S E AR Y
TR oA Bl RS T S e N 227, — FLA 3 TR A 3ok S
D7 TH AR IS 8 550 AT RS AL Ak i B 1) e
PR By G R N I ZE AL

AeAE 2R A g2 PR A A 23 52 o Aot R
95 Y &R, i B VE T 40 B8 Th1/Th2 26 i 2 o ik ¢
s B AR AL 2 — 3 BN 38 R S5 Th2 4 Y
o BETE BRAT O, 24 Th2 4 At B2 B By B, e T2 43k
1 2 (1) Th2 BU A A 740 IL-4 \IL-5 . IL-9 . IL-13 %5,
o TL-4 FITL-13 S5 40 i DK 51T LAGE 2 B 40 il 531

IgEHuiak, b i s | & i i, A2 A T Hilid
SR VE AL A1 RTRU ) Y R A TE T T
SO T AEAE AL 32 B4  4E A R A I
BEAL R O SR , TG VAT ME T 40 B (Treg) , 42 B4 il
P 240 8 R 7 (4 TL-10 1 TGF-B) B 43 i, DA T 310 i
Th2 20 i 434 F TL-4/IL-13 477 246, 38/ B 40 it 2 ik
TgB HU A, d5e 240 o AT K 41 it 5 i 2 e , 2% i 2ot B
J o

etk R AN O HATEN AR A
Ble= By 2ok s A A 4 RSB A 0.1 mg/L,
R T4t % A 78 RKF 1065 &S5 T K-y
(TFN-y) i B 235 -8 3K Th1/Th2 (977, L Thl /&
TG, e &5 10 The, 80U I IgE /K F T
e Cud SEIE I Wi AR I BRL L E AR R A =
AR AT ITITE, G5 R R W - h T
AR A YRR AL/ R P2 RE 40 i Y 15
TE F1 Th2 Y41 jg A5 (40 1L-5 . 1L-13) i K & Tt
1o, PR S0 SN 5 4R A 28 A 50 A2 41 /N B, Ll
HB A AE F 1gE 7K F-# 52 B ek 54 4 #5 . Pesonen 45
FIRFFE 4l AR 0, 7 2 LI A L R IR BE AR
W Wity S B 40 3k 50 5 G 88 A DG B e 5 4 AR 3R A R
ZAEK,

R, 42 238 A KO3 Bz JEk 0 7 266 FEE 5 s 1) i
WEXEE, BAMRBERAIE Nk EN A
(IgA) 7= Az G5 T R 16 266 5 1) G P2 g A /8 17
Scholz 251" % AR # iR (2 HF TgA 1947 54 0 25, B
IR 1ML 3 A IgE B9 . Qi MM RGE A gEd K A
SRR RR I PR B 98 (AD)EAR , AD 2 d5 5 UL 1) 52 JEk
P M JRRE M, FLRRAE 2 B 280 6L R B D RE S5
BCAN , 72 OVA 75 5 1 o BICPE 55 58 R 02 i e B 721

1 4R AT E FLE

https://www.cnki.net



Hh | &N

2

o 5 AR ALC.D LK E G SR i 151

HL IR 20 TU/(g-d) 4R 2 A BEFRACT /N RUAN
1 e 1gE JIL-4 FZH oK -, G2 i 1 R AE SN 5 1M AR
AR 2R A AL/, FLAR N 1 IgE AKOF (R E A
JO R B DR 1 7 AR B R T A S Ah, — T
BEXTIEH 20 1 #h FE 4 E 2 AR IR 25 Rt R, 42
WA FE4E A 2 A (7 000 pg RE/w) B B E R KL
FLE G KR (HEGE T AR Re= =, Hik,
T FTLE A 2 AN B O A T HURNA YT

Y AT T 00 R 28 i aod St o HoA
BLEE S SR, M BT s R e AR A S
PRI 22 () ORE HE 56 28, il ad 4 A 3R A R i ad bk
PR B HE B 78 o B EAR A
12 $gA%C

Yk R C PR MR , & —FoK s &R
A YRR T PR AR L BB A D RE , B 1k
YK F o2 BAH Y. 4E 2 C T il Sl
il 2 proRB, 4k AR R C ) A o o AR M A
(ROS) , $ il A A5 180 156 P9 98T , v/ R K 400
SR 12 e A5 3 A IO A R, AT 28 it 2o A0S N
], HBT AL VE FH AR P 40 i 2% ROS B 421
P05, IR Gy A, 2P s TR

B2 iR C T B LS

Y R C oz S a3 40 FN 9 e N 2
PERAE R AN B L B, Li 2520 R, R A ek 2 C
() OVA BUE/IN B, i 7 o ) TgE FN2H e 7K -4 4
TR, i BT 50 SR T #b 78 50 ~ 200 mg/d 4k
A= R CRENS B RN BRI P TL-4 17 4306 F11 g 31
HEIH - (TNF-o) 7K, I 20 i () R T, A
Th1/Th2 %5 -4 . Pavlovic 2529 L 2 85K BUAE N
WFIEXT 4, K BRI R = 4 4E 2 C i, s SR T 3E
ToREER .

https://www.cnki.net

ZIGRIEGEAR K B0, 4 A 2 C O B v )
GHAVEM o Sun SEC SR BIRITEAL T 1 4
2o OF 15! PO NISR - & - = 7 AR o7/ U R i 2
Wiy, % B4 A 3 C 234 i INF-y (9 A A, 1 i 4 il
IL-4 (7= A, 58U IgE 7K T B AIK LA B 4 Jie R ke , AT
A B TR U N o A A — TR M B
FEH X 40 24 b SO S R R HEAT T 4EAE R CXHAE
RECGERCR ST, 5 LR A (IR BEAL) A H
IR A= FR C 41 AT ek aok Bk S5 AR BB AR, dn
FImimE GRIH ARG, 4k E CEFEHILT
WA RIVER 6T ot s R B R 2D iR
FH 2 g I FIEC, Vollbracht ZEP07E 6 T7 W W F1 FZ ik
T BT B 1 RE R B, 9 Y 4 0 A e K T
KFHR A 4EE 2 C(7.5 g/50 mL) 0] LA S s 4 e
I O S A RER

Yk R C TRy — s 2 e s Y % B
+ % T BOE AR B R AR . B H AT OC4EE
F C IR i HUAE M RIF TR 3 M A R, 351 et — B G
R AL AN, T Y
13 $%4A%D

et Z D e —FIRE MR A R R R 4L
Z D, (BB f4k kD (RS A0ES) , & T B
RPIE Y 1,25- - F2 35 D, ol D, G B 0% #5848 BRAE
FHEN, 4EAEZ D AT LIS Bk 40 HE T itk EL 40 |
PR A B A0 L DL R A SR A i B ) 4R AR 3R D
ZAR(VDR) A BEAER , 5 5 40 0 e 28 8 15 1k
FHES YRR, 4E A= 2 D ] LLE i ] Th1/Th17
2 JL A5 Tregs B 16 W PE S RS, T
Y 2 D AE T b A T REAIL R 4N P& 3 TR
b Z Dl SR E YR R D Z IR S
PR Treg 40 i 43 Ak A0 ) Th2 20 a3 58, of B, 4
A=K D Al /> B A Az 1gE , I8 15 IL-10 AT IL-12
9% 1/

V258 0 4 4 R D K5 i Sk 2
[E] A7 7 AH S, AR N 4k 4= 2 D KSE IE# B, A B
THER P RGP, R AT B 5 s 1) & 2B X
B, 4k 2R 2% D ik = 0] 25 38 fin Gk BvE 0 1 Rk AR
FET - Jung SEPIXT 18 % DL Y 8 012 44 i [E] p 4T
NHEAT T —T KRB 4 PR R A PR 25 Fa i
% D[25(OH)D /K BRI # , AR 9 FE 55 258 U 2
Kim 5504 & SR N 44 2 D KPR, B
O e R S MR N A e, T A FRAE B AR A R D AT L
AR TR P A 2 D K, JE I RS e
(4 RS, A BF 5 30 2o b FE A ()57 2 48 2F 2 D X



Hh | &N

152 I N PN

2025455 43 4%

3 iR DB SR HIPL]

Yyt BN B T PSS SRR, T SR b
10 ~ 50 pg/d 75 B 44 2 DI, o] LU /N R E W)
UG )7R N2 /NG

(A4 4E 2 D it ] f8 & T BUT e
RRGRIGINE, G2 R AR D R St
SO P R 22 8] AT RE 2 B U R 64, Rosendahl
G S5 R R, I L RS R A e A
F D (1200 TU/d) , 234 Jin A7 £ 2o 1 9 s 1 XL
[ . Hypponen SE915 15 iF 53 ML H 25-FRF 4k A= %
D[25(0H)D J7KF{E K (25 ~ 135 nmol/L) 5 IgE /K
1 B, 31 5E 25(OH)D<25 nmol/L i 4EH: &
D= ,25(OH)D > 135 nmol/L 4 i (e (3 H ikt
), 25 3R BoR 6 TR 25 (OH) D KT
25 nmol/L I, & F 135 nmol/L A9 AB¥, IgE /K F 44 i
b, R R D K R s AR T RS
IgE 7K V- (Tt i A3 6, DA T ¥ T e s i) S8 S

A KL R DRSS i RS A S 0 B
TR A B — B[] 5 L e B AR ST, ORI
WEI 2 A R D e O . PR, 75 2 2 Ao
o I B, 27 28 D b 78 R B 1 2 Ak A R LA
T2 A5 A7 A T 7 sl 2 2o g XU 1 SRR i i
25(OH ) D 7K il 45
14 %4%E

YrrE 2R E AR H W 2 I SFR , RIRFEAE )
ek REH AMAETEH (a By S- T 4 Fh:
B I (o By FIS-AE T =Ml )1, e Sk
WA TE T, o-2E M Rl y-2E M I R SR )
2o PEHlOE , o- T WS y-A H B R E A
], FEAUAR B BB B b, a2 B I HoA B R IhfiE
M y-E B By HA R RV, L, 78 )5 221 IR
FSYIREFE I, 75 B 4k A= B AR5, LA
W98 Hoh sk e Bem s md . 4 2E B SRl e
ARAGHLI AR 4 Br 7Rt i A: R Bl i bt A

https://www.cnki.net

FHH AT ROS, 98795 B 5 1R 20 B A T 40 B D s, 410 ol
Th2 7RG 2 W A A& AL R 7 7= 46 . bdbh, A
Z B A% N T «B(NF-«B) Fl1 45 [ 1 C (PKC) Y
TP 80/ JRRE A T AR R, DA T A 28008 % e B
PRI I E AR o

B4 2R E T U s e pLH]

4k E % B k= S8 ROS T2 R 480 A T BRIk
B, 0 R SORE IR, Oh ZEPHGE |, L7 a-/EF
P 7K ARG 3 R PR K R R R o Cook-Mills
SR A AR R Y A B LR N o-AE B B K
A . AN FELE A 2 E AT LA I S R Y I
PRAEAR , Wk /0 1L 55 P TgE e B, B AR LR i R i . 2
AR EHAWEE ARVER 7 OVA 521 AR /MR
HEAL R /N TE OVA BUBU D IR4EAE R B (BT 7%
AR 100 mg/d) il g L IL-33 (i 50%) (IL-
25 LA Bz Th2 40l K F IL-4 | IL-5 A1 IL-13 (9K, I
i HC 1ML 3 TE FEAR 50% LA b, 2H I A 78% LA BB,
Wu ZEC9 78 FIF 87 19 AR /DN BB BUBIF 98 v, o P4
A2 E ] DAY /D AR K 40 i 5 i, ] Th 40 g X7
MRk Jaffary SECEZE AL 2R E X AD 5200 19 i 52
HE A R 2 A R E T O R M R R AR
HRRER AR TG R . O A BT A A T AR
BHAEZERMARSIE gEWREZRINCR, &
PAE L B AR5 I 1B it SR SO 3 2



Hh | &N

2 i

P55 AEA R A LC D LA E GRSk s i AT 5 0k J

153

AR,

Ak 2 EAE R — P E B BT A AL AR SR I Y
B IR T TR A v i R A
{H4EE 2R E P e 4% 09 8 Fh 45 1Y 22 7, Wl g & 3L
AR S A E AL B9 AN 6], 33X R IR AR R 1
R, (EARERNE, A RENESRAEN
700 mg a-TE/d, TE ¥R 1 4E A4 R E 2% fiff ok BovE 22
B, 340 1 2% A AR ] 1) 22 S5 DA K 4k A8 2% E 5] 2 A
SRR R, AR 2 A 53

2 iE

i Lk R E R A C.DE L HAR Y
7 T B1 028 i ok S s 1) 6 sl A AR | S 6 7
HHEME R EEEWE 1, 44 R A/D IR
JL VORI o PG AELT T W o 24 9 B e

F C/EFE AL FE i rp o B d M L HGE A K
SO RS, T 90T o Il R PR SR IS 1 485 5 a2 AR X
R R TN 1wk = = N S ) LMY LR o D R
R, BN A e R A D 54EE K C EMBKE
I FH AR5 DR [R50

o S 4 7 T R AR A AR T . AR S
LER T YErEZ A C.D . E 4 Fh 4 AE 2578 28 i ok vk
P RIS e . T 4 R A AT AR A BRAL A
AR AR I 22 b BRI L i A R AT
B 2 1% Treg 40 A, 410 i Th2 Y 40 M X 19 4
Wh W0 1gE S i O N 4R AR 2R C AP ek
FEPE, AT ROS B2, 10| NF-B 3 B0 , B AR
JIES A 240 it 58 A B 21 Jee R 5 A R Dl i 45 A
VDR 75 Th17/Treg P~ , {H HAF F 2 5510 AR
T AN 2 38 AT RN aek SRR 4 AR 2K E DU

R A[FIYELE ZT I BB B9 R0 S B SR D BE A Al iR 52 e s S AR

! of aek B 1 5 ) AT 52 e i
wEEOIR I3t Wi SHH AR
e Z A SHPER R 20 U/(g-d) HH SVIgE IL-4 R4 i K SF- 1 3 % [20] 3000 ug RAE/
I 14 B8 1%, RAELE 7
e LR 250 U/(g-d) B W KO- S A 2 A /NS (8]
T I R R R 4
Wt G AT 17 mg/(g-d) e AN IL-10 #1IFN-y K P, JF 8% [57]
Y T E R
E# 221 7 000 ug RE/JA H AR e 55 L3 RN & 006 (HAb e [21-22]
Ja TR REA 3 ks
#iEZEC BALB/CMER AT FifkmiE i IL-13 Fl IgE 47K - i A% [58] 2 000 mg/d
130 mg/d
TR AR 281 mg/d MEREFES A0 ™ o SO R T BEACAE [26]
BALB/c MR AT ik HEH /NERUIL TS 0 IgE FIgGl K E M2 [25]
50 ~ 200 mg/d R G I 3K R 20 N KT A 2
FEAR
HAFED MRS AT A HEE WFEE R AR R D ATIEINR [41] 50 pg/d
10 ~ 100 pg/d Ao BORE AR T s AR )
o=
WENGHE AR 50 ~ 100 ug/Ls 1 mL JEH I NF-«B 38 %/ 5 1 R 05 2 [59]
i Th17/Treg -1 , S <1l RAE
2L 1200 U/ CURRh e8] sl i A4 A 3R D 5otk pens [44]
KRB A 5
A RE R AME 20 ul, 1000 U/(g-d), BCMURT 1 h BERRPER 0B AIE K40 M scids  [54] 700 mg o-TE/d
Rl A o H B /D Th2 4 R —F B 2 15 32 5140 i
IR I AT SR R #E FAAR Th2 40 8 7 IgE Al i [53]
R 100 mg/d 7K
18~70Z 1N 6.2 mg/d JEERA AEREMREHAESELIGE  [56]

PR C, 5 RO B R
SRS

https://www.cnki.net



Hh | &N

154 R BE OB R o R

2025455 43 4%

o2 T T 58 S AR AR ) Th2 Y o2 BN S R A A Jt
TR, EL G S g A 14 22 S PR A0 R 3 ok — 20 W if o 4
i A FR AR FIBIL A R SR AN [R] K8y 30 aed ] 4 i
TS S R A AR T, S o St (9 T B A1 T
SN H . SR, A JCIE i b SR AR R T B S
PR W FEATIAEAE A R, e 28 S R | BB iR
AR PRI, 36 Tk 20 A 30T 3 SO 1 T 77 R 2% fie
PEHT, LADPAT AN [7] 4 Az 22 b 70 50 w0 i A0 5 19 512
PRACR o AN AR RSP 2 2R 3R 00 75 SR AR A]
REAFTE 22 57 , (B H AT RO RT S AR AT 7800 75 JE A
et o MEIREENETE R, BIT R A PEAL B 4E A= 2k 58
T3 58, VASE AN [R]85 B 7 oK, A i A 4
PREEORTIE (% 75 75 M T 7 SR

[1] TURNER A V, SMEEEKENS J M. Environmental exposure
to foods as a risk factor for food allergy[J]. Curr Allergy
Asthma Rep, 2023, 23(8): 427-433.

[2] ROSENBERG 1. Challenges and opportunities in the
translation of the science of vitamins[J]. Am J Clin Nutr,
2007, 85(1): 325-327.

(3] M, JH ve, 250N, 55 . 4EA: 3% C W RE M HAE D 4 F7 5l
s ). S E A, 2023(5): 4-8.

[4] MORENO-MACIAS H, ROMIEU I. Effects of antioxidant
supplements and nutrients on patients with asthma and
allergies[J]. J Allergy Clin Immunol, 2014, 133(5): 1237-1245.

[5]ZHANG P, XU Q, ZHU R. Vitamin D and allergic diseases
[J]. Front Immunol, 2024, 15: 1420883.

[6] GURBUZ M, AKTAC S. Understanding the role of vitamin
A and its precursors in the immune system[J]. Nutr Clin
Metab, 2022, 36(2): 89-98.

[7] LARANGE A, CHEROUTRE H. Retinoic acid and retinoic
acid receptors as pleiotropic modulators of the immune
system[J]. Annu Rev Immunol, 2016,34: 369-394.

[8] SCHUSTER G, KENYON N, STEPHENSEN C. Vitamin A
deficiency decreases and high dietary vitamin A increases
disease severity in the mouse model of asthmallJ]. J
Immunol, 2008, 180(3): 1834-1842.

[9ILEE D, KRISHNASWAMY J, GOWTHAMAN U.
Common and distinct roles for TH2 and TFH cells in shaping
the spectrum of allergic diseases[J]. J Allergy Clin Immunol,
2022, 150(5): 1050-1052.

[10] BARSHOW S, TIRUMALASETYY J, SAMPATH V, et
al. The immunobiology and treatment of food allergy[J].
Annu Rev Immunol, 2024, 42(1): 401-425.

[11] GOETZL E. Th2 cells in rapid immune responses and
protective avoidance reactions[J]. FASEB J, 2024, 38(4):
€23485.

https://www.cnki.net

[12] HUFNAGL K, JENSEN-JAROLIM E. VitaminA and D in
allergy: from experimental animal models and cellular
studies to human disease[J]. Allergo J Int, 2018, 27(3): 72-78.

[13]ZHANG W X, DAI W W, XIE Y D, et al. Retinoic acid
regulates allergic inflammation via limiting mast cell
activation[J]. Food Sci Nutr, 2025, 13(1): e4727.

[14] CANTORNA M, NASHOLD F, HAYES C. Vitamin A
deficiency results in a priming environment conducive for
Thl cell development[J]. Eur J Immunol, 1995, 25(6):
1673-1679.

[15] CUI W, ZHANG P, GU J M, et al. Vitamin A deficiency
promotes inflammation by induction of type 2 cytokines
in experimental ovalbumin-induced asthma murine model
[J]. Inflammation, 2016, 39(5): 1798-1804.

[16] PESONEN M, KALLIO M J T, SIIMES M A, et al.
Retinol concentrations after birth are inversely associated
with atopic manifestations in children and young adults[J].
Clin Exp Allergy, 2007, 37(1): 54-61.

[17]LIY, GAOY, CUI T, et al. Retinoic acid facilitates toll-like
receptor 4 expression to improve intestinal barrier function
through retinoic acid receptor beta[J]. Cell Physiol Biochem,
2017, 42: 1390-1406.

[18] SCHOLZ J, KUHRAU J, HEINRICH F, et al. Vitamin A
controls the allergic response through T follicular helper
cell as well as plasmablast differentiation[J]. Allergy,
2021, 76(4): 1109-1122.

[19]1QI C, TU H, ZHAO Y, et al. Breast milk-derived limosi-
lactobacillus reuteri prevents atopic dermatitis in mice via
activating retinol absorption and metabolism in Peyer’s
patches[J]. Mol Nutr Food Res, 2023, 67(2):2200444.

[20] FENG L, SUN F, CHEN Y, et al. Studying the effects of
vitamin A on the severity of allergic rhinitis and asthma
[J]. Tran J Allergy Asthma Immunol, 2021, 20(6): 684-692.

[21] CHECKLEY W, WEST K, WISE R, et al. Maternal vitamin
A supplementation and lung function in offspring[J]. N
Engl J Med, 2010, 362(19): 1784-1794.

[22] CHECKLEY W, WEST K, WISE R, et al. Supplementation
with vitamin A early in life and subsequent risk of asthma[J].
Eur Respir J, 2011, 38(6): 1310-1319.

[23] CARR A C, MAGGINI S. Vitamin C and immune function
[J]. Nutrients, 2017, 9(11): 1211.

[24] KAZAMA 1, SATO Y, TAMADA T. Pyridoxine synergisti-
cally potentiates mast cell-stabilizing property of ascorbic
acid[J]. Cell Physiol Biochem, 2022, 56(3): 282-292.

[25] LI Q, TANG X, HUANG L, et al. Anti-allergic effect of
vitamin C through inhibiting degranulation and regulating
TH1/TH2 cell polarization[J]. J Sci Food Agric, 2024, 104
(10): 5955-5963.

[26] PAVLOVIC S, FRASER R. Effects of different levels of



Hh | &N

2 i

P55 AEA R A LC D LA E GRSk s i AT 5 0k J 155

vitamin C intake on the vitamin C concentration in guinea pigs
plasma and the effect of vitamin C intake on anaphylaxis[J].
Med Interne, 1988, 26(3): 235-244.

[27] SUN P, LI D, DONG B, et al. Vitamin C: an immunomod-
ulator that attenuates anaphylactic reactions to soybean
glycinin hypersensitivity in a swine model[J]. Food Chem,
2009, 113(4): 914-918.

[28] TONGTAKO W, KLAEWSONGKRAM J, MICKLEBOROUGH
T D, et al. Effects of aerobic exercise and vitamin C
supplementation on rhinitis symptoms in allergic rhinitis
patients[J]. Asian Pac J Allergy Immunol, 2018, 36(4):
222-231.

[29] THORNHILL S M, KELLY A M. Natural treatment of
perennial allergic rhinitis[J]. Altern Med Rev, 2000, 5(5):
448-454.

[30] VOLLBRACHT C, RAITHEL M, KRICK B, et al. Intra-
venous vitamin C in the treatment of allergies: an interim
subgroup analysis of a long-term observational study[J]. J
Int Med Res, 2018, 46(9): 3640-3655.

[31] 5k HHF, H 5% . 44 3 D IFN-y 55 BB (4 M DGR BT 5 ik
SR ) ARERER 54, 2023, 41(5): 584-588.

[32] SUAINI N, ZHANG Y, VUILLERMIN P, et al. Immune
modulation by vitamin D and its relevance to food allergy
[J]. Nutrients, 2015, 7(8): 6088-6108.

[33] R . Wi BORA DG T A3l s %24 JL LY 25— (OH)
D #7KF 20T [D]. A LB R, 2022.

[34] DI T, CHEN L. A narrative review of vitamin D and food
allergy in infants and children[J]. Transl Pediatr, 2021, 10
(10): 2614-2620.

[35] WANG Y, YANG L, CUI Y. Update on mechanisms of T-
regulatory (Treg) cell functions in allergic immune responses
and their roles during allergen specific immunotherapy[J].
J Pathog, 2013, 8(8): 765.

[36] YANG H, QU Y, GAOYY, et al. Role of the dietary components
in food allergy: a comprehensive review[J]. Food Chem,
2022, 386: 132762.

[37] PSAROULAKI E, KATSARAS G N, SAMARTZI P, et al.
Association of food allergy in children with vitamin D
insufficiency: a systematic review and meta-analysis[J].
Eur J Pediatr, 2023, 182(4): 1533-1554.

[38] JH % . 2240 LA WA P S 4R 212 3R D K-PAR S B ik
B BB 5 2 W) A T2 23 A [D]. 75 78 )1 AL B2
B, 2024.

[39]1JUNG J W, KIM J Y, CHO S H, et al. Allergic rhinitis and
serum 25-hydroxyvitamin D level in Korean adults[J]. Ann
Allergy Asthma Immunol, 2013, 111(5): 352-357.

[40] KIM S, BAN G, PARK H, et al. Regional differences in
vitamin D levels and incidence of food-induced anaphylaxis
in South Korea[J]. Ann Allergy Asthma Immunol, 2016,

https://www.cnki.net

116(3): 237-243.

[41] prselife, A2, akAkoll, 45 . 1,25 — 344 2 D3 XT/)
SRR A (7], AR S LRHIR R 243, 2019, 9:
693-697.

[42] CAIRNCROSS C, GRANT C, STONEHOUSE W, et al.
The relationship between vitamin D status and allergic
diseases in New Zealand preschool children[J]. Nutrients,
2016, 8(6): 326.

[43] SONG H, YANG L, JIA C. Maternal vitamin D status
during pregnancy and risk of childhood asthma: a meta-analysis
of prospective studies[J]. Mol Nutr Food Res, 2017, 61
(5): 10.

[44] ROSENDAHL J, PEKKONEN A, HELVE O, et al. High-
dose vitamin D supplementation does not prevent allergic
sensitization of infants[J]. J Pediatr, 2019, 209: 139-145.

[45] HYPPONEN E, BERRY D J, WIST M, et al. Serum 25-
hydroxyvitamin D and IgE—a significant but nonlinear
relationship[J]. Allergy, 2009, 64(4): 613-620.

[46] JIANG Q. Natural forms of vitamin E: metabolism, anti-
oxidant, and anti-inflammatory activities and their role in
disease prevention and therapy[J]. Free Radic Biol Med,
2014, 72: 76-90.

[47] COOK-MILLS J, AVERILL S, LAJINESSE J. Asthma,
allergy and vitamin E: current and future perspectives[J].
Free Radic Biol Med, 2022, 179: 388-402.

[48] SHAMS M H, JAFARI R, ESKANDARI N, et al. Anti-
allergic effects of vitamin E in allergic diseases: an
updated review[J].
107196.

[49] LEWIS E D, MEYDANI S N, WU D. Regulatory role of
vitamin E in the immune system and inflammation[J].
TUBMB Life, 2019, 71(4): 487-494.

[50] BISHOPP A, SATHYAMURTHY R, MANNEY §, et al.

Biomarkers of oxidative stress and antioxidants in severe

Int Immunopharmacol, 2021, 90:

asthma: a prospective case-control study[J]. Ann Allergy
Asthma Immunol, 2017, 118(4): 445-451.

[51]OH S Y, CHUNG J, KIM M K, et al. Antioxidant nutrient
intakes and corresponding biomarkers associated with the
risk of atopic dermatitis in young children[J]. Eur J Clin
Nutr, 2010, 64(3): 245-252.

[52] COOK-MILLS J M, ABDALA-VALENCIA H, HARTERT
T. Two faces of vitamin E in the lung[J]. Am J Respir Crit
Care Med, 2013, 188(3): 279-284.

[53]JIANG J A, NASAB E M, ATHARI S M, et al. Effects of
vitamin E and selenium on allergic rhinitis and asthma
pathophysiology[J]. Respir Physiol Neurobiol, 2021, 286:
103614.

[54] WU G, ZHU H, WU X, et al. Anti-allergic function of o -
Tocopherol is mediated by suppression of PI3K-PKB



Hh | &N

156 TR BB

PN

2025455 43 4%

activity in mast cells in mouse model of allergic rhinitis
[J]. Allergol Immunopathol, 2020, 48(4): 395-400.

[S51JAFFARY F, FAGHIHI G, MOKHTARIAN A, et al.
Effects of oral vitamin E on treatment of atopic dermatitis:
a randomized controlled trial[J]. J Res Med Sci, 2015, 20
(11): 1053-1057.

[56] FOGARTY A, LEWIS S, WEISS S, et al. Dietary vitamin
E, IgE concentrations, and atopy[J]. Lancet, 2000, 356
(9241): 1573-1574.

[571 MAETA A, MATSUSHIMA M, KATAHIRA R, et al. Retinoic

acid ameliorates the severity of food allergy under

https://www.cnki.net

allergen exposure in a mouse model with food allergy[J]. J
Nutr Sci Vitaminol, 2020, 66(4): 375-380.

[58] KIANIAN F, KARIMIAN S M, KADKHODAEE M,
et al. Protective effects of ascorbic acid and calcitriol
combination on airway remodelling in ovalbumin-induced
chronic asthma[J]. Pharm Biol, 2020, 58(1): 107-115.

[591MA J G, WU G J, XIAO H L, et al. Vitamin D has an
effect on airway inflammation and Th17/Treg balance in
asthmatic mice[J]. Kaohsiung J Med Sci, 2021, 37(12):
1113-1121.

(AL 4 ) 305 )



