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Abstract

This article aims to review the complex relationship between vitamin A (VA) and the neonatal gut
microbiota, explore the mechanisms by which VA maintains gut microbiota balance and promotes
intestinal health, and examine the effects of vitamin A deficiency (VAD) on the composition and
function of the gut microbiota as well as host health. By synthesizing relevant research findings
from both domestic and international sources, this article reveals the mechanisms of interaction
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between VA and the gut microbiota, providing new perspectives and strategies for the prevention
and treatment of intestinal diseases.
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1. 5|8

YEER A MR IEYEE R, o N MR DR TR, R . . EREAIAN
MDA T . WIE RV E N NAR N BORHIAE S R S8, W YR B AR . et TR O G e By 455
IR IR IEHR, BRI R, VA 553E B R AR S VTR AR G R,
XA OR F NS T A L g BEIR DL AT BRIZ R -

2. EEERENX

b E R AT R RS T BRI, B2 ARG, NEC AR M EAmas. HiE
T2 PR R REAN R B R F & i, NEC 51L& SREHS ¥ Bol i 2™ HE, # NEC #ist
EAEIE 20%~30% [1], # ARG RBOGIT, R = A ) URE A 5= LIRS, AMRFFE AR A
W R R GRS I RO IR B B R K B S5 2 0T Ja BUE,  INE g A2 & 748[2] [3]. i NEC
TR 2 )5 e A de 1 B 1) J DR L 0 R B T B A R, L AR dn RIS 5 i DL s e A L
PR RN o I EERBEE T S R R B R R A Wi b B R S B b3 A AT ER - VA
(1 25 ZEE VR 5T R B R (RA) P 1 J1 T R B 1 R AN T (e AR IR 40 B 20 WA R R OR3P IR IS (4], VA 8=
Ml B E R R ARRE, SERIEEEER NS A VA 3B RA B ATEHE T 40
fF ik G2 adB7 LR F CCR7, MImfEdE Tk EAMIAH[6]:; RA 5 TGF-B FLFEIVEM Tl {eity]
& T M) Foxp3*Treg M54k, MIMiEST Treg/Th17 40HE-F-#[7].

i H BT AT AN 4EE R A RNV L T RS SRR E B A, KR E . geRE L 414l
SEREME. PATHLAR G 11T T R EEAER, (H4E4E R A B Z (Vitamin A deficiency, VAD){58R & />
FERT 3% AR o), R )t A o 6 ) 18 i DX B AT o 2B JLARR 2 577 L& VAD B R NBE . 1A
WA R, % WHO ArAE(ILIEMEEE < 0.7 umol/L)A PN Be#i 4z )L VAD Ll ik 96.4%. Bt
A )L VAD ATREFE VA AL 5 RN AS & T 51 RSHRBR R JHRs 78 DA B S 1 ke U [8 ] T
FAVLE R G AR AF 78 & B ) LR A= NEC B I A 9 VA /KPR DT FE 1 36 & 2 B LA S BRA, 0% 1&
NEC KRS A KR T T REM .

HHET NEC WEHATTBRITAER K24, SRZ BRI F B B AT H AL 7 B VA 1E
NEC R H PR FH R L], AR T 0 VA 78 NEC 25 B T 2 Y 1t 738 R0 s 7 4 v i ERANME
REA AR AR LI AE AR &, AR ATE N —RIRTTAMATT LB, ZAaMA R, G AR T B
A, Gy THET RS o DRI T 7 e DR AR ) LA R = 4R AR R A IR, A 7 — 2P M NEC %05
BERINT-, MOBHAE ) LR v T % G928 (A ELAE AR BT 4R AR R A 708N AE LR i R B 0 R, A
YE R SR AT YA R A BRI, TSI 44 K A TERTAE LI BAR A 78 SR
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3. ERISMATIIR
3.1. VA BT ) LIgE R E RER 9 F S 4 E

YRR A (VA) SLIE A =4 45 5 QA0 35 TR (atR A ) E 4ES i 18 G028 B I 5 B vk Dy TR A A 12O 1
HY FHUHI K BB RS D RE4Ed . S Be 4 R SER S SR YE T 4 AE(Treg) L5 2R T . #5287
R, REHHIERE LSRN ZAFEEREZR, LA RE RGN VA &AM
X I P 47 A AT RS PR A 2K

3.1.1. E/LHERENRS VA BiBIEER

BE)LIAIE bR bR AR e A . SRCNARLG, F AR LIIE bR AR i ) R A E A S, i
IR, ARG MR R B2 B . X A B AT T A ) L T R SR B AR R 2
SN, R [E O 26 BRI G E AEAE T 4 0F. BFFR I, VA B BUE RARe 244 1] &35 00385
SEuG M2 R 46 A B BRI ARAR[9], AR R ALRI RS LRSS EH R H (00 occludin A1 claudin ) KR
ko FEHAEILH, HIERIE RS ERE VA G205 R DR 48 3 A] BRSO AR . VA () E 205
PEYIT RA BREIR S IHIER R ARIRL, (EIMORNE B, XT3 LA E 58 I FE B
HE ML ORY = . VA B2 2 52mi fiz il % R A RIE, B EEEESE— B, Wi
322 I 55 i T ) ) B A e

3.1.2. ME/IREARNLZERRS VA BERARNF

WL G RGAE AR AN BE L5 RRANAFAEARTZ 5 o B L E BV S MR SE 42 i 3, HIdR
T RLLBIE S, SRactie MRS, IEM R EHLNGALDAE T R BN B . X —EH T, VA {E
513 e LA ML 1) i TE VA S5 TR A U R BERIAE T . RA BERS(RIE T 1L RIE B AR 0dp7 ST
CCR7, MIfi51T T k4 7B 20E A% . BEG FR 0dB7 RIB/KCPIAA AT REs M B 240 i 72 /i
RIS TgA HORE T, HETTREMA R AL ) LR Il A e e B (6] T84 ) LIl T 4R A FR
SR EEAL A0S T8 38 SR F 4 SAT 2 S B AN IR 2% BLAT FE R LA T

3.1.3. F4EJL Treg/Th17 F# K VA BVEIRER

AR )L R Treg/Th17 P& — N EhAS I AR 0 70 R, 5= ) LRI R AR 1/ Thi7
AR LLAF TS T Treg ZHBRAHRT Gk =, IXFh IR S IR FEE /N i 45 W 98 (NEC) R A2 1R S Bk . 8 9 FHL R Al
RA 5 TGF-B LR AT R #EYIMA T 408 1R Foxp3* Treg 4NAEHEAL, MIMiFE4HIHYT Treg/Th17 4 T .
FERAILT, T HRRIETE Treg il AR, RA /-3 7IE /& Treg 4 4>f(peripheral conversion)*f
T FIA G e 2 S N B [10] [11]. BFFUIFSE, il CD103" W SORA A 724 RA, BB 2015
S FoxP3" Treg Z4HMIAN IgA WAL . XL Treg 40 MIIE T /34 IL-10 ST R MR T, EFEILE
YRR A K B 3 AR B B R A P e B 8 e S (1 O B R [12] [13]

3.1.4. IL-22/IL-22BP R4 ) LiF R4

IL-22BP 1ER TL-22 [P RSRIMEI 1 52440, 75 SREVE A0 HA (0] B35 =, mT Re i #0 ] 1L-22 I ERI1E
AR i G e Pl . fEHT A2 LA, TIL-22/1L-22BP [iA#E M4 AR . [ERERME, RA WS
CD103*"CD11b "W RGN A K IE 1L-22BP, MIMIBR I 1L-22 A3 BErETE[14] [15]. 7EHT2E ) LB DLk B A e
MR R, X — MU T B 1k TL-22 S-S B A0 e SR A B o SR, B AE L VA fifs £ (105 i
ANJE T B8 ) 553X — A2 28 IR, 1IN TR AR S ARLRH 5% 2 Y XUR: o

BE LI VA {ERIEZ BRGNP IIRZI M . NS WK E B AR JE ML AR, Bl )L IE i

DOI: 10.12677/bp.2026.162008 65 At e


https://doi.org/10.12677/bp.2026.162008

R 5%

MICTR IR % T HE R 2 B3 224k o VA SIS _E 3R 2 oL BRI AE A 25T A ) L T 9o 2 o e 14 32 7 AT e
PR AR AT B A A o T LI BRI S INAS B, HE VA Kb 7 A AR R T RE T i

3.2. BFAE VA RIS vA BEEBERREENE

VA 58 e (A A7AE 2 2% XU A ELAR TR0 ) g 13 78 37 A ) LI IE D9 iR H B A AR )
SRS

3.2.1. /LB EER RS EES A

Wb LiE B RS2 — S AR Z R S Eh A R . AR T ) LB B T8 A RS TT
46, JREBOR B EHAMIMAS RS A R EE . X RS TR R 0 B0 3 R IR A
RBFREDIARI . A LB A G — A IB DL AR FE LR, T LR B
HE AR B HER . ZARERRR . XUBT W ST st i D AT 1 S AR S0W B s SR IR R 5 LRI,
WAL IUAN VA &N A IR DEtdRH, a2 LR VA 8540 TRARKT, FIELZE VA
R Z R RS o XA AL LA T VA 55 TR a0 R BB [ 16]

3.2.2. IBEEREN VA R BOSRN—HTE ) LIRSS B

JE A VA BRSO A IR h A A AR o A A 7 2 A R A T R 55 A T
TpIE R ES pH A, R0 VA BIBRAL AR B2k ) L2 RS H AT RE D AZ AL OB B, AN [ A
FHENS VA AR TT BRSNS 25 . WL EIR, RREMAEMIREE S5 I 518 £ VA 7K1
EUIRR, SR piE Al fedid il VA ACBE IS PR IEKT, fM0 VA 51 RA FIAEY)HAL
[17]e AU, A B DUk IR AU D 2 B0 B A 4 1) 15 i 300 DA™ A% IR ST D 3 8 T AR 8 44 T e 20 31
Xt VA AR AEA RSN, X — U &l — 2B

3.2.3. VA Xt LA E R RHEA B EE A

VA X 7B A R A BN Dy R B 35 5, X A e £E 3T AR ) LI R S i R = - Huda
S NAE d s [ 22 ) LA R A7 () — I E LG HEREG A B[18], B Az ) LIA(AE J5 48 /i P9 BRI ER 78 50,000 TU
He R A TR R S A R LIA(6~15 RSB AT B B o IX — %08 I I T S R R ——
ARG B 3, 2B Uk WAL A . BF e s — 0 kI, MR AN /K1 5 A B 1 (3 RS
) S B o 2 DB T AR L B R IEAROC, $EOR VA T8 2 i R B R 1 S SR R I I R Ak
o IXEERIMEWI[19], FrAE LY VA T GEAE 5 £ h A SO e kA s R 1) Ete . thoh, ZhEEaE
A AN Bacteroides fragilis Ff 132 BE[20] [21], TIiX L w5 1718 1gA (= AE %P, nlagd@ s B AID
FILEHE 1gA BB RL[22]. AID fEHUIAZ PR A G i 52 il B G, 3X — Il B A28 AR ) LIk 4 fi
A SN eI E VAL TRt BON Sl AP WA

3.24. EE-VA-REHANE/LHNES

HA )L VA 5B BFRAR AR SR AR T %% RAM K E . MyD88 {5575 T 4 = 1 At
IgA M-S T 2 0 E B (23], Mikiem T 40, @himszm finiE wE it fads[24] [25]. 2 H B
A )L A 8 Toll BEAZARCIEH L TLR3 A1 TLRA) KR IAFE 54 9 30 Fif[26] [27], XY
WL BT 70 A 4 52 Wl sh i F i 3ok BE 98 RE I M VA B S IX — 15 5 S R 58, 2 55 1%
RETi 52 WIS [28] [29]. B— 51, VA TR GBI Treg 4. TgA SN Stk SO 5 H R
IZHRAERE, TER T — DN E I SR TR [30] [31].

FT PR A )L VA SR AZEBUIR, VA 5738 3R 2% UIAH T AF A A NEC 251
TR S R B I I I R R LRI T Al . IR VA FERSSB0% AR M E L, 3 Bh T W9
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VA EFBPTE PR BERIME. 45K A 2RI 25, 20l ZatbfiRiE. mRRR T
Het, JCHGE A LERTE ) LR S R

3.3. VA EBR A SHFE/LBEFHERNGIME—ETAEERHNA

W)U E RIS RS R . EREERDIRS . F SRR se 8k K VA (8455507 5 AT B %
. XEREESRE T VA TEHA LS R GIE Pl g8 R IEA R FREER, BAEH SRR S
XWEFAE. FRAZANGEERG R T VA FERNSHE ) UGE S 1EH 2 57 .

(1) RBERERBFMBEMER. RAGERE RGO K E R, Treg/Th17 4 TAHIMFaA, VA £
VENIE RS AERER T o B A LIIE RV S b T “FEia3h 7 IRES, VA RV T 4z
B T Treg ¥iA: LA K48 5 L G2 irf 52 3 N7 7 THI R ¥ 36 T N Rk fe SRR . F7 LISk &
GRBENG, ZIAHRIR VA NIRRT LRI REAUZE “4eRF” fads, BRE “HHrvar”
CLR AE R 1A ibk B 40 i R A [ 32]

() BEREERESWREER . R GIEH B R E  TIRERE, VA X IR R S0 A B
WAL E R AL T N IF IR A e il Rk, RS A B B T 9 . i [ B2 L v BA B
FUUFSE, B LR 7 VA BIVAT 2 25 500 OB 18 1 =F BE[33], I 7E BN HH il 5 3 LUOWE 558 28] G kB 2
MR, R )L, WERER B IR AT RRIRE, XAl w O VA T 105 RS F 4t
TS K A A I M B R R R R S

() VA & SHARFROAREZER . RATED HE BB VA 6%, i 2)LHAER VA
fitg & 0 FARAKCE, = ) LR G 28 2 8 A A2 170 1 s B8 s R ke 2 XU (34 DRItk AR ) LI VA P 7e 4
PR “HIEBRZ” FLET, mEEpalinE =ik,

(4) BRI 2R . R GE b BRI R e, VA B2 5800 B R 45 17 18 5 2 kv 1 .
WA L i v R AR R, VA B S6 Bf E DT RE 45 35 nT RE T A I A= B [34]. fEF)LF, i b
B AR S R oSS, B L T AN I R R sE R, VA RS AT RESE A

(5) BRESEREXHZER . AR, VA = 32 585 Bl ) Ik 18 n K 6 I e Th g 1 PRAH 26
FEFA LT, VA 8= 5 NEC. Wk MW ILSE 55 B v A6 T2 36 1™ BB B AR OC . M -0 550t 154 451
B2 LI [ s 2 7R, NEC 4LIMTE VA I PRS- Z 2 525 5 F xR, HfyE VA ZKFEE 0 1 nmol/L,
R NEC (RS R FE 0.901 £5[35]. 53— B0 0 BRI Tt R B, BESEAHTAE LR VA /KBS HE
J LG 2 A DU LS P RUB: 389 AR 553610 RA /E NEC /N RABALp Al A 20K 2 T 4P 3047 i b Rz 141
it X BRI T VA TEBTAE ) LR 7 B I6 A AR I PR AR 1

g5 BRTR, BE ) LAMUAE VA &R EBEIRES FRA RS, X VA (55 1R RV 5 g
MNFERFIZESE . Rk, FEFRASF AT VA 1ER USRI 78 RS e BRI R0 A LB A . R
SR P05 L0 2 MR 13 A ) LA SR 4l ) LBE PR I PRIE B, @ S AR AR BB AMAIL VA
TR Rl RTE R~ )LIX— 1 VAD REGEERS, IR VA 11EFALHEA 32 1 R =

4. BEETER

FEMERR T, ATV T B ARG 5 R ARG L RN E RS, X HafE 4R i fd
RERT )5 2 AP 43 BRI A . SCRRR Y], BAEMI S AErE . A W e o i 1 LA S i
TG RER IS RIS, JCEME T — IR RIS, RS4R3 il S B A A 3
KGR .

WM Z AR KRR E EoE T RBERGRIK B MIIEE, — & WERE R aehs (it i
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P S AN ORI e 52 JE o 55 € R SR U XUEAT A FLIR A A E 5, B N RENS PR JORE, 1T ot i ) 2
AR W] e S B AL . B mE R RO, BT AR T RE A i SCFAs T Bk
SN B AR IS AL AN T e, TSI SR BN s B, SCFAs REfS(E it FoxP3+i5 1k T 4K i) 4 A,
XA AR SR S BT G L

SR, RVEAE B HESEAN SERT L L RS T Bt e, JRATO A 5 S R G i) B AR TR LA
S E AL ) B A5 AT SV (R ARAT AN 78 45 o Bl TL-22BP Al IL-22 P47 LK B A T7E 98 R M 08 Hh 1 4
M, 38R 1A S T s e e g, (H BARRAENLETIE FRRABT T BEAh, A A RS s
il S ARG, LA AE AT I SR A IAE S A Y RONE, R ARSI FE R B

EERRR, DAL R BAIOR AT M A E AL RS . IR AN B K 2K
A 5 R RGN EE . I, 4E4EE A K478 AR SR = S BE DI RE T T AT 35 OR, (HHAL
RAENFE BRSO e G A ZE e, XPERIRAT, BARM T TSNS SOARHE AN A 1R e R AT T 5

RRBIBEFCIT T NREET LU LA 56, MY S S e 4 i 2 A 1 BBl itig 4, i
AR 52 PR (PRR ) U SN bt “E W I 00 FF B S BE S s FLK, SRR A AL B a4z 5, LA
A TS S M TR 2ORE s 5, TFPRIET ZHFAEE MNT5E, MBEGEARMY. BN e
WE AT, DB R R Iy TR B AR f)im, I JEA AR A A 28 1 S S AR B T 32 T B A
DL 95 G 2 R

IR LR TT, BATAT BT A AR v X T AV T SR, o) P Al 2 0 A e R T T 1 -1
17, A A A A A TR B, BCE T R BT RE E E AL I S B T 25 . X EED AN
RS BB (K ia 7 RCR 1 L AT e B A RS BRI TR AT F B (1342, HESIRHERR 2 K A
NN e R SE AL 15Tt o
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RS R A F TR A B 5 EEBLIR BT A VR, SO B AR AR SR
S5

[1] Zangari, A., Noviello, C., Nobile, S., ef al. (2017) Surgical Management of Necrotizing Enterocolitis in an Incredibly
Low Birth Weight Infant and Review of the Literature. Clinica Terapeutica, 168, €297-¢299.

[2] Allendorf, A., Dewitz, R., Weber, J., Bakthiar, S., Schloesser, R. and Rolle, U. (2018) Necrotizing Enterocolitis as a
Prognostic Factor for the Neurodevelopmental Outcome of Preterm Infants—Match Control Study after 2 Years. Journal
of Pediatric Surgery, 53, 1573-1577. https://doi.org/10.1016/j.jpedsurg.2018.01.006

[3] Frost,B.L., Modi, B.P., Jaksic, T. and Caplan, M.S. (2017) New Medical and Surgical Insights into Neonatal Necrotizing
Enterocolitis: A Review. JAMA Pediatrics, 171, 83-88. https://doi.org/10.1001/jamapediatrics.2016.2708

[4] Lounder, D.T., Khandelwal, P., Dandoy, C.E., Jodele, S., Grimley, M.S., Wallace, G., ef al. (2017) Lower Levels of
Vitamin A Are Associated with Increased Gastrointestinal Graft-versus-Host Disease in Children. Blood, 129, 2801-
2807. https://doi.org/10.1182/blood-2017-02-765826

[5] De Medeiros, P.H.Q.S., Pinto, D.V., De Almeida, J.Z., Régo, J.M.C., Rodrigues, F.A.P., Lima, A.AM., et al. (2018)
Modulation of Intestinal Immune and Barrier Functions by Vitamin A: Implications for Current Understanding of Mal-
nutrition and Enteric Infections in Children. Nutrients, 10, Article No. 1128. https://doi.org/10.3390/nul10091128

[6] Bakdash, G., Vogelpoel, L.T., van Capel, T.M., Kapsenberg, M.L. and de Jong, E.C. (2015) Retinoic Acid Primes Human
Dendritic Cells to Induce Gut-Homing, IL-10-Producing Regulatory T Cells. Mucosal Immunology, 8, 265-278.
https://doi.org/10.1038/mi.2014.64

[71 Honda, K. and Littman, D.R. (2016) The Microbiota in Adaptive Inmune Homeostasis and Disease. Nature, 535, 75-
84. https://doi.org/10.1038/nature18848

[8] Uberos, J., Miras-Baldo, M., Jerez-Calero, A. and Narbona-Lopez, E. (2014) Effectiveness of Vitamin A in the Preven-
tion of Complications of Prematurity. Pediatrics & Neonatology, 55, 358-362.
https://doi.org/10.1016/j.pedneo.2013.12.002

HO

DOI: 10.12677/bp.2026.162008 68 At e


https://doi.org/10.12677/bp.2026.162008
https://doi.org/10.1016/j.jpedsurg.2018.01.006
https://doi.org/10.1001/jamapediatrics.2016.2708
https://doi.org/10.1182/blood-2017-02-765826
https://doi.org/10.3390/nu10091128
https://doi.org/10.1038/mi.2014.64
https://doi.org/10.1038/nature18848
https://doi.org/10.1016/j.pedneo.2013.12.002

TR &

[10]

[11]
[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

Osanai, M., Nishikiori, N., Murata, M., Chiba, H., Kojima, T. and Sawada, N. (2007) Cellular Retinoic Acid Bioavaila-
bility Determines Epithelial Integrity: Role of Retinoic acid Receptor Alpha Agonists in Colitis. Molecular Pharmacol-
ogy, 71, 250-258. https://doi.org/10.1124/mo1.106.029579

McDonald, S.L.R., Savy, M., Fulford, A.J.C., Kendall, L., Flanagan, K.L. and Prentice, A.M. (2014) A Double Blind
Randomized Controlled Trial in Neonates to Determine the Effect of Vitamin A Supplementation on Immune Responses:
The Gambia Protocol. BMC Pediatrics, 14, Article No. 92. https://doi.org/10.1186/1471-2431-14-92

Agace, W.W. and Persson, E.K. (2012) How Vitamin A Metabolizing Dendritic Cells Are Generated in the Gut Mucosa.
Trends in Immunology, 33, 42-48. https://doi.org/10.1016/}.it.2011.10.001

Kumar, A. and Anjankar, A. (2023) A Narrative Review of Vitamin A Supplementation in Preterm and Term Infants.
Cureus, 15, €38152. https://doi.org/10.7759/cureus.30242

Scott, C.L., Aumeunier, A.M. and Mowat, A.M. (2011) Intestinal CD103+ Dendritic Cells: Master Regulators of Toler-
ance? Trends in Immunology, 32, 412-419. https://doi.org/10.1016/].it.2011.06.003

Martin, J.C., Bériou, G., Heslan, M., Bossard, C., Jarry, A., Abidi, A., et al. (2016) IL-22BP Is Produced by Eosinophils
in Human Gut and Blocks IL-22 Protective Actions during Colitis. Mucosal Immunology, 9, 539-549.
https://doi.org/10.1038/mi.2015.83

Martin, J.C., Bériou, G., Heslan, M., Chauvin, C., Utriainen, L., Aumeunier, A., et al. (2014) Interleukin-22 Binding
Protein (IL-22BP) Is Constitutively Expressed by a Subset of Conventional Dendritic Cells and Is Strongly Induced by
Retinoic Acid. Mucosal Immunology, 7, 101-113. https://doi.org/10.1038/mi.2013.28

Spencer, S.P., Wilhelm, C., Yang, Q., Hall, J.A., Bouladoux, N., Boyd, A., et al. (2014) Adaptation of Innate Lymphoid
Cells to a Micronutrient Deficiency Promotes Type 2 Barrier Immunity. Science, 343, 432-437.
https://doi.org/10.1126/science.1247606

Kim, C. (2008) Roles of Retinoic Acid in Induction of Immunity and Immune Tolerance. Endocrine, Metabolic & Im-
mune Disorders—Drug Targets, 8, 289-294. https://doi.org/10.2174/187153008786848312

Huda, M.N., Ahmad, S.M., Kalanetra, K.M., Taft, D.H., Alam, M.J., Khanam, A., et al. (2019) Neonatal Vitamin A
Supplementation and Vitamin a Status Are Associated with Gut Microbiome Composition in Bangladeshi Infants in
Early Infancy and at 2 Years of Age. The Journal of Nutrition, 149, 1075-1088. https://doi.org/10.1093/jn/nxz034

R, Fhic, BE. [gA SRR GE RTHE RS ) LB Rt k). b EEZ SR, 2021,
18(10): 31-34.

Nakajima, A., Sasaki, T., Itoh, K., Kitahara, T., Takema, Y., Hiramatsu, K., ef al. (2020) A Soluble Fiber Diet Increases
Bacteroides Fragilis Group Abundance and Immunoglobulin A Production in the Gut. Applied and Environmental Mi-
crobiology, 86, €00267-20. https://doi.org/10.1128/aem.00405-20

de Yébenes, V.G. and Ramiro, A.R. (2006) Activation-Induced Deaminase: Light and Dark Sides. Trends in Molecular
Medicine, 12, 432-439. https://doi.org/10.1016/j.molmed.2006.07.001

Tyler, C.J., Guzman, M., Lundborg, L.R., et al. (2022) Antibody Secreting Cells Are Critically Dependent on Integrin
a4f7/MAJCAM-1 for Intestinal Recruitment and Control of the Microbiota during Chronic Colitis. Mucosal Immunol-
ogy, 15, 109-119. https://doi.org/10.1038/s41385-021-00445-z

Kubinak, J.L., Petersen, C., Stephens, W.Z., Soto, R., Bake, E., O’Connell, R.M., ef al. (2015) MyD88 Signaling in T
Cells Directs IgA-Mediated Control of the Microbiota to Promote Health. Cell Host & Microbe, 17, 153-163.
https://doi.org/10.1016/j.chom.2014.12.009

Goémez-Rodriguez, G., Amador-Licona, N., Daza-Benitez, L., Barbosa-Sabanero, G., Carballo-Magdaleno, D., Aguilar-
Padilla, R., e al. (2019) Single Strain versus Multispecies Probiotic on Necrotizing Enterocolitis and Faecal IgA Levels
in Very Low Birth Weight Preterm Neonates: A Randomized Clinical Trial. Pediatrics & Neonatology, 60, 564-569.
https://doi.org/10.1016/j.pedneo.2019.02.005

Zhang, X.-Y., Guan, S., Zhang, H.-F., Li, R.-Y. and Liu, Z.-M. (2018) Activation of PD-1 Protects Intestinal Immune

Defense through IL-10/miR-155 Pathway after Intestinal Ischemia Reperfusion. Digestive Diseases and Sciences, 63,
3307-3316. https://doi.org/10.1007/s10620-018-5282-2

W, BREs, T AW R ERER A PENURIBTFCHERE()]. B 2 BBk, 2011, 28(6): 773-
775.

Guo, J., Ren, C., Han, X., Huang, W., You, Y. and Zhan, J. (2021) Role of IgA in the Early-Life Establishment of the
Gut Microbiota and Immunity: Implications for Constructing a Healthy Start. Gut Microbes, 13, Article ID: 1908101.
https://doi.org/10.1080/19490976.2021.1908101

Planer, J.D., Peng, Y., Kau, A.L., Blanton, L.V., Ndao, .M., Tarr, P.1, et al. (2016) Development of the Gut Microbiota
and Mucosal IgA Responses in Twins and Gnotobiotic Mice. Nature, 534, 263-266. https://doi.org/10.1038/nature17940

Hapfelmeier, S., Lawson, M.A.E., Slack, E., Kirundi, J.K., Stoel, M., Heikenwalder, M., et al. (2010) Reversible Micro-
bial Colonization of Germ-Free Mice Reveals the Dynamics of IgA Immune Responses. Science, 328, 1705-17009.

DOI: 10.12677/bp.2026.162008 69 At e


https://doi.org/10.12677/bp.2026.162008
https://doi.org/10.1124/mol.106.029579
https://doi.org/10.1186/1471-2431-14-92
https://doi.org/10.1016/j.it.2011.10.001
https://doi.org/10.7759/cureus.30242
https://doi.org/10.1016/j.it.2011.06.003
https://doi.org/10.1038/mi.2015.83
https://doi.org/10.1038/mi.2013.28
https://doi.org/10.1126/science.1247606
https://doi.org/10.2174/187153008786848312
https://doi.org/10.1093/jn/nxz034
https://doi.org/10.1128/aem.00405-20
https://doi.org/10.1016/j.molmed.2006.07.001
https://doi.org/10.1038/s41385-021-00445-z
https://doi.org/10.1016/j.chom.2014.12.009
https://doi.org/10.1016/j.pedneo.2019.02.005
https://doi.org/10.1007/s10620-018-5282-2
https://doi.org/10.1080/19490976.2021.1908101
https://doi.org/10.1038/nature17940

R 5%

[30]

[31]

[32]

[33]

[34]

[35]

[36]

https://doi.org/10.1126/science.1188454

Jorgensen, S.F., Holm, K., Macpherson, M.E., Storm-Larsen, C., Kummen, M., Fevang, B., ef al. (2019) Selective IgA
Deficiency in Humans Is Associated with Reduced Gut Microbial Diversity. Journal of Allergy and Clinical Immunol-
0gy, 143, 1969-1971.el 1. https://doi.org/10.1016/j.jaci.2019.01.019

Huus, K.E., Petersen, C. and Finlay, B.B. (2021) Diversity and Dynamism of IgA-Microbiota Interactions. Nature Re-
views Immunology, 21, 514-525. https://doi.org/10.1038/s41577-021-00506-1
Niilo, D.F., Sodhi, C.P., Egan, C.E., Zhou, Q., Lin, J., Lu, P., et al. (2017) Retinoic Acid Improves Incidence and Severity

of Necrotizing Enterocolitis by Lymphocyte Balance Restitution and Repopulation of LGR5+ Intestinal Stem Cells.
Shock, 47, 22-32. https://doi.org/10.1097/shk.0000000000000713

Erickson, I., Tung, J. and Schwartz, D.J. (2025) Consequences of Host-Microbiome Interactions in Preterm Infants.
Infection and Immunity, 93, €00501-24. https://doi.org/10.1128/iai.00501-24

van den Elsen, L.W.J., Rekima, A. and Verhasselt, V. (2019) Early-Life Nutrition and Gut Immune Development. In:
Nestlé Nutrition Institute Workshop Series, S. Karger AG, 137-149. https://doi.org/10.1159/000490301

BRE, S, Rk, % Bre)LIEgEER AL D KFSRIEH/NGEE B & S ]. R EESEBT45E,
2025, 13(5): 338-343.

Choobdar, F.A., Ghassemzadeh, M., Aslanbeigi, F., Attarian, M., Robatmeili, L., Rahimian, H., Haghighi Aski, B. and
Manafi Anari, A. (2022) Association of Lower Vitamin A Levels in Neonates and Their Mothers with Increased Risk of

Neonatal Late-Onset Sepsis: A Case-Control Study. Journal of Mother and Child, 26, 78-86.
https://doi.org/10.34763/jmotherandchild.20222601.d-22-00023

DOI: 10.12677/bp.2026.162008 70 AW F

HO


https://doi.org/10.12677/bp.2026.162008
https://doi.org/10.1126/science.1188454
https://doi.org/10.1016/j.jaci.2019.01.019
https://doi.org/10.1038/s41577-021-00506-1
https://doi.org/10.1097/shk.0000000000000713
https://doi.org/10.1128/iai.00501-24
https://doi.org/10.1159/000490301
https://doi.org/10.34763/jmotherandchild.20222601.d-22-00023

	维生素A与新生儿肠道菌群的联系
	摘  要
	关键词
	The Link between Vitamin A and the Neonatal Gut Microbiota
	Abstract
	Keywords
	1. 引言
	2. 选题背景及意义
	3. 国内外研究现状
	3.1. VA调控新生儿肠道免疫屏障的分子与细胞机制
	3.1.1. 新生儿肠道屏障的特点与VA的调控作用
	3.1.2. 新生儿免疫细胞的发育特点与VA调控的归巢机制
	3.1.3. 新生儿Treg/Th17平衡及VA的调控作用
	3.1.4. IL-22/IL-22BP平衡的新生儿特异性

	3.2. 菌群调控VA代谢与VA塑造菌群及免疫应答
	3.2.1. 新生儿肠道菌群的动态定植特点
	3.2.2. 肠道菌群对VA代谢的影响——新生儿期的特殊性
	3.2.3. VA对新生儿肠道菌群组成的塑造作用
	3.2.4. 菌群-VA-免疫轴在新生儿期的整合

	3.3. VA在成人与新生儿肠道中的作用机制对比——基于发育差异的视角

	4. 总结评述
	致  谢
	参考文献

