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Effects of vitamin A on the immune function of intestinal mucosa lymphocytes in
mice
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Abstract: Objective To study the effects of vitamin A on the development of T lymphocytes in peripheral blood and
small intestine and on the cytokine response of intestinal mucosa in mice. Methods Twenty young mice were randomly fed
with forage containing vitamin A 250 or 4 IU/g (n =10 each). Three weeks later, the levels of CD4 * CD25 " T subsets in
peripheral blood and intestinal mucosa were measured by flow cytometry. The levels of cytokines IFN-y, IL-4, IL-17 and
The levels of CD4* CD25" T subsets in peripheral blood and
intestinal mucosa in the 250 IU/g vitamin A group were significantly higher than those in the 4 1U/g vitamin A group
(P<0.05). The IL4 level in stool increased, in contrast, the IL-23 level in stool decreased significantly in the 250 TU/g
vitamin A group when compared with the 4 TU/g vitamin A group (P <0.05). Conclusions

IL-23 in stool were measured using ELISA. Results

vitamin A may promote the

development of CD4" CD25" T lymphocytes in peripheral blood and small intestine.

Moreover, it may be involved in

intestinal mucosa-associated immune response by regulating cytokines 1L4 and IL-23.

Key words: Vitamin A; Mucosa immunity; Regulatory T cell; Cytokine;
iR R A AT 3 B A LALIR SR fE )

DA I BN S R — B2 202 15 R o il
SRR R BAE AR A A RBER TR 205
FARAEE R A KGR A 9 n]ad i 2 B X
51 3 R AE IO S G e i 22 o v f 3
PEAIE 7 A R FCYE g A ik B2 2 41, A Mg B
PR E A S A 2 R L AR SRS AN ] e
ESEAE A /N SR T 9 B2 200 16 0 B K- %
Wi )
341

YE%‘IHJM
WIEVEHE

2010 —03 =24 ; [ &[] A 1112010 —06 06

I ﬁiﬁﬂlﬂ—:ﬁ' AR SE 4 B B3 H (2007Y80)
Wk =, 2 i AT R EE

0, FEIG BRI,

—
[ N

[ Chin J Contemp Pediatr, 2010, 12 (12) ;976 —978 ]
Mice

AP T IFN-y IL4 IL-17 J% 1L-23 KF B0, 35
PHEE R A XTI I a2 )8 55 i AT REAE o

1 #R5FE

1.1 Rz
AR 3 AT AL i R AE R R W/ R 20 L e
#2, i RO s A AR, BT RS

- 976 -



55 12 59 12 )
2010 4F 12 A

8 % RILF A

Chin J Contemp Pediatr

Vol. 12 No. 12
Dec. 2010

KA GE s SE 50 O R 37, BEAIL 2 Ry i A
A GUFIX R, Al 10 B 4 R AR B 25 R R Se T 2F
B, AR A Q457 Rk (VAD fapk}
KA R LR B B B i ) 4k B & A
250 1U/ g X} REAL 25 T SERb IR BHIMAE A 2 A 4 1U/ g,
AR 3 A
1.2 ZEHHE
1.2.1 diFsAZ AREMNE  F/DRERERCR
I, 76 %3 T AREE [ 5 B30 (3 000 g x5 min ), ML
TH » R BOBOAR 3572 (HPLC) M2
1.2.2 SR X mpa R ¥ m s 8 fo B Jp AL 2 CD4 ™
CD25* T e A AF B S50 wL /NERALBERE Ik
I, 7 PE-47/N i CD3 $i44, FITC-Hi/MiRl CD4 Hifk,
PE-CY5-F1/M R, CD25 Fifa (1 T2 [E eBioscience 2
A]) G E R A 30 min, IV I ZR 24 15 min,
b NN T W DA E 2 < A L i bred gl b s v ) O D O 4
W CD4* CD25* T 4 FEK

BN BT ] R A 4140 5 em, 9\ ) i) F 5
e, WHEE 3 UK x 15 5,80 rpm A M8 % K, 1 350
Had g g fa , #5070 1, i PE-Hi/hiR CD3 41t
A FITC-Hi/NiR CD4 Fifd , PE-CY5-Fi/NEL CD25 $i
R (1 T 35 [ eBioscience 7y F) ), ¥ Ot % i 7
30 min, B0 3 FE 2 5 PRI € 5 _E i =40 i
K CD4 ™ CD25 " T 4 WA /K-
1.2.3  ELISA 4 m] 4% 2m fo B F K F BN
ST B0 5 0 [l i PN 24 K 24 ¥ 5 K/, T 1 mL PBS
BAT, B OHCETE . SR/ B0 A B - ELISA 6 1)
A& (T3 E R&D Aw]) , FictfAE 30 5 e
IFN-y IL4 IL-17 J% IL-23 4Afa 7o
1.3 SitESH

BB HE = b2 (x = 5) FRow, N SPSS
17.0 BRAFAL I, 55 5 3 #r e FH P ST AR AR 11 ¢ K
P <0.05 AZERAZITEE L,
2 FR
2.1 MiFEHERARE

PIZE/INER IS 4 A 25 A VR B 22 R it
B, Egi R AL N1.21 £0.26 pmol/mL, BT
XFHRZH (0.75 +£0.08 wmol/mL) , 2% S5 Gi 2% % X
(P <0.05) , $&/R BT T sy Biny
2.2 SHEEAXNINEIMEBGRIR CD4™ CD25”
T 28R E & 7K T B9 50

e R A XN ANE I B /N B T ik
LA K-S 25 e A Geit v Lo s R

A ZHAME ML CD4* CD25 T bk B2 40 At /K S B 8 3 T
XFHRZH (P <0.01) . WAZLHE CD47CD25" T #R 4
JEACE IR i 2 TR (P <0.01) . W& 1,

F1 SMNEAMKENGFIE CD4™ CD25" T 4HRaFEF 7K

I (xxs,%)
L. Il CD4* CD25* WAZhE CD4 * CD25 *
Al Uk T 4 T
papitekiil 10 1.3£0.7 1.7+0.7
HUEEE AL 10 4.0+1.9 7.0£3.2
I%i:! 4.154 5.039
P 0.001 0.001

2.3 BHEE A XEEPABEFKTEHZM

ARWFGE R B, e A A 4120 P 4 i R 7
IL-4 K- I 35 v F X IR (P <0.05) , 1 IL-23 /K-
WELTXRAL(P <0.05) , IFN-y 5 IL-17 /K785
ez R A B IR A BEAR A 3, (R4 fR) 25 550
il @ L (P>0.05), W2,

2 EFEHRMEMRETFKE (vzs,py/ml)

2H 3] BB TFN-y L4 IL-17 IL-23
X} B 2H 10 37x14 57=x16 55+19 86 +26
SR E A 10 32x13 84 x29 47 £17 58 £23
{8 0.828  2.578 0.992  2.551
P 0.418  0.018 0.333  0.019
3 g

AR IR YEAE A FlE A 2 T ik

2N S AE S A AL AT S BE R A o i 1 4k
T 0 AE LA T S T B2 A 2 SV o BFE
ERA 767N BRCECAE B B ik s i (SCID ) AR v
TRV IR T 400 RE 4% 36 8 Ty 5L S 2 B e g
G R I S G AR o AR B S st A /)N R
SMJRLIL KRR CD4 ™ CD25 ™ T 4l AR A5
HELEZ A XPRE T 402 R, 45 2R s dE AR R
A /NI I S B P 1 T A K-
BERW, SR e R A AL IR 2 A R A
VR 3R 4B LE 2R A L/ NSRRI A e 9 15 1k T 20
ML ALRIPE T o (EAHE B R SR AR U B e A R A X
AINE 55 AR E M T 201 S 3, 9
T 20 B v 0 2 A o R0 T W 8, S 4R /R e AR R
A X R RE B T B R W T RERE SN I K g

- 977 -



F12EF 12
2010 =12 H

8 % K OLA A

Chin J Contemp Pediatr

Vol. 12 No. 12
Dec. 2010

MR TR S 4EA 3R A IR AE Y TR A
Ko MUEERIEN T 4IMLFN B 40 2% N AR o5 R 37 1
(RARs) /2 X Z M (RXRs) F AR AL A
T HUAAR e N 25, A2 0 B 266 B ) A T 40 1) o) 1
P T 0B 5L, 6 B 40 f% 1R TgA 4317 B
At

WA F A KT T8 T A A 17 2 T 5 ), AR
WFFE R T 2S48 of 40 g P 7 TFN-y (IL4 (1L-17 %
IL-23 7KF, R 4k 3R A 41 T4 KPR E & T
X B, BER A 2 A XF IL4 S0 Ay W B A g4
FSIL-23 KO i 26 A 218 I IR AL, X
PR e A G TL23 ffER . EAMET A
HPE I AL AN M STt SR B 4 AR A TR EIL4,
IL-5 J7 TL-13 SRt 4= % A e pEZed b 1L-
4 K- AT e 5 AL HE CD, " T 00 41 L Th 43
WL B S, mimdEE R A i IL-23 T RE
PR B A 1 i 3% I F- RORyt 4k i 10 7 1123 25541
S

25 L PTIR A ZR A R e IR R A] Re AR
ANERAIE I K B ZH IR R M T 40 & &, vl RE R iF
FAZEIRE T 40 ) Th2 434k, FF 40 1L-23 53, X i
RGN 52 e S RE I v REA VR . 4%
A W Z R 425 A B R L

B RAEVE G G HE A AT SR R A Al

(& % X #]

[1] Strober W. Vitamin A rewrites the ABCs of oral tolerance[J].
Mucosal Immunol, 2008, 1(2): 92-95.

[2] Barnes MJ, Powrie F. Regulatory T cells reinforce intestinal home-
ostasis[ J]. Immunity, 2009, 31(3): 401411.

[3] Mottet C, Uhlig HH, Powrie F. Cutting edge: cure of colitis by
CD4* CD25 * regulatory T cells[ J]. J Immunol, 2003, 170(8) :
3939-3943.

[4] Kim CH. Roles of retinoic acid in induction of immunity and im-
mune tolerance[ J . Endocr Metab Immune Disord Drug Targets,
2008, 8(4): 289-294.

[5] Kobayashi T, Okamoto S, Hisamatsu T, Kamada N, Chinen H,
Saito R, et al. 1123 differentially regulates the Th1/Th17 balance
in ulcerative colitis and Crohn’s disease [ J ]. Gut, 2008, 57
(12) :1682-1689.

[6] Dawson HD, Collins G, Pyle R, Key M, Weeraratna A, Deep-
Dixit V, et al. Direct and indirect effects of retinoic acid on hu-
man Th2 cytokine and chemokine expression by human T lympho-
cytes[ J]. BMC Immunol, 2006, 7.27.

[7] XiaoS, Jin H, Korn T, Liu SM, Oukka M, Lim B, etal. Retino-
ic acid increases Foxp3 ¥ regulatory T cells and inhibits develop-
ment of Th17 cells by enhancing TGF-beta-driven Smad3 signaling
and inhibiting IL.-6 and 1L.-23 receptor expression[ J]. J Immunol,
2008, 181(4) :2277-2284.

(ASCHmiE AT )

#r & )L Aot i B 75 12 b 5 S TR AE &N

SRR R X B S AR A5 B HAt X b 22 R GBI IS BT, SO R C A B BT BT 5, HHE ) P ik 75 A A 12
HRAERRAA S — BB JLBHE T T 2011 45 3 H N A28 I 30 S A5 A LU i 7 2 ) BE . A BEIs B X R H
HiH  BERBOTN AR LA T E 2 CREAR . IR T 10 0. BERIRN A PRS2 R Gl Bk
JUAS [6) PR 7 P A2 T 5 A ) L PR A o) 52 P~ A A T i PR S i % 5 B P L o) o R 0 4 JLRHT AR L
LV BRI 7S LV BRI R0, 27 2% :950 J0. BRSNS FATIC R - ALt R 55— B Be JLBE (HF 4 100034 ) F 21
HFJEAAR . HLIE :010 - 83573461 &Y, 83573213, E-mail : bdyy2002@ 163. com. , ST 2 oA TR 27 2 E 2 1,

JemOR A — R B LF





