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Effect of trichostatin A and sodium butyrate on variation of Thl/Th2 cell balance after differentiation of
peripheral blood CD4™ T cells
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[Abstract] Objective To investigate the effects of trichostatin A(TSA) and sodium butyrate(NaB), histone deacetylase
inhibitors, on the balance of Th1/Th2 after differentiation of peripheral blood CD4" T cells. Methods Peripheral CD4" T cells
were grown in vitro and were divided into TSA group, NaB group, and CON group. The concentrations of 1L-4 and IFN-y
(Th1/Th2 factors) in the supernatants were examined by ELISA in each group 48 h later; the expressions of IL-4 and TFN-y
were analyzed by qRT-PCR; and the T-lymphocytes in peripheral blood (PBL) were measured by flow cytometry. Results
ELISA showed that the supernatant IFN-y and IL.-4 levels in the TSA and NaB groups were significantly higher than those in
the CON group 48 h after treatment with TSA(0. 33 pmol/L) and NaB(1.4 mmol/L); real-time quantitative PCR also showed
that the expressions of IFN-y and IL-4 mRNA in TSA and NaB groups were significantly higher than those in the CON group
(3.12: 1, 2.3 : 1; P<<0.05). However, flow cytometry showed that the ratios of IFN-y" cells/IL-4" cells were significantly
higher in TSA and NaB groups than that in the CON group((1.93 : 1,1.55 : 1; P<C0. 05) . Conclusion Treatment with TSA
and NaB, both histone deacetylase inhibitors,can induce a shift of Th1/ Th2 cell balance toward Thl cells in peripheral CD4" T
cells.
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HDAC e L N 19 s 257 vl s 8 L g R 58, 4
B 2K AL B 55 (HDIs) A2 30T 4F 28 5 A K ¢
TR — 20 B 259, Je HEAE B 259 i 1€ [, HDIs
RPN TR il M E R ACTSAFIT
R 4h (NaB) 7E I PRIV I 2, {3 HDIs K3 1E 1
A3 F AL A5 B

Th1/Th2 V- J& 4 R AL AL T R 25 1 22
BU 22—, — B P 4T 8, 4 AT RE 5 | = 1 4
REN . AL = B AT HIF 5L R W], TSA 7] R/
Bk BE 2R IR B Th2 A48 L B+ 104, 1 B o 42 3
Thl BIYIALA F TEN-y (1950 B ¥ & NS E
I Th 40HE 0 4316, B R K56 8 £ HDIs, b, A< B
FELLAAME I CDA™ T 40 M R B 58 % 42, A 2 R
[{] % HDIs #) il HDAC 3 ¥, & 0 Thl/Th2, # i 4
FE 1 H3 LEEKFEXT Thl fil Th 4Ly 52,

1 MBI E

L1 &% &% AKA  TSA, NaB MY M 5 %
(PHA) MTT, —H A (DMSO) ¥ H Sigma 23 7
CD4™ T 40 g 43 #5148 57 &5 Chuman) 14 H Miltenyi Bio-
tech 28 #] , IFN-y Ml IL-4 ELISA #: i 5 & (Biosci-
ence 23 1)) ; TRIzol Reagent (Invitrogen 22 7)) ; SYBR®
Premix Ex Tug™ (TaKaRa 2 ) ; RevertAid™ First
Strand ¢DNA Synthesis Kit (Fermentas 2 7). MPCS
#7358 (Dynal 23 5] (i = 404X (BD 23\ | bR AL
(P AR AR T AR AT IR R A5

1.2 $hARKRER T @My B3R K4 EDTA-
Na, HUEEFH KL 100 ml, 7 7K AR A7, B 9250 %,
o FH b U2 200 M 2 8 4 5 A Tl ol PR A% 0 S (pe-
ripheral blood mononuclear cell, PBMC) , i {# F
Miltenyi Biotech CD4 " T 41l g BH P4 43 3% i 351 & 2 14d
BB AT CD4 ' T 008, B — PR3 Lk e
B4 B T K B 4E I L) 4 X 108 cells/well 4
FF 96 fLEE IR, 30 BE B TSA/NaB il i 41 S 3F
M (PHA & WJE 10 mg/L) ., £ 37°C 5% CO, %
PF T AR 92 05 Z G 5 48 h,

1.3  ELISA 3 2 3% 4~ L& & IFN-y, 1L-4 K&
P WO AR TSA NaB 4 48 h 1935 5F L i
1 ml, A4 2% 100 & D0 45 ™ 4 2R 4

1.4 %82 % RT-PCR #& # IFN-y,IL-4 mRNA
ik B MR IR 15 B UIVE . TRIzol Al 42
RNA I R 5% 0 cDNA, —20°C IR A7, SERFZ
Y& i PCR(real-time PCR) Jil SYBR Green 4%}
. 5l¥RH Primer premier 5. 0 #f B3t , i B
ATHAYTRERGRAFAG R, Gl ETFFESY

L.

JEF R 1L-4 (252 bp), L 5'-CGA GTT GAC
CGT AAC AGA CAT-3'; Fiif 5'-AAC GTA CTC
TGG TTG GCT TC-3'; IFN-y (280 bp), Fiif 5'-
GCA GCC AAC CTA AGC AAG-3', Fiif 5'-CAC
CTG ACA CAT TCA AGT TC-3'; GAPDH (240
bp), E i 5'-TGA TGA CAT CAA GAA GGT
GGT GAA G-3', Fiif 5'-TCC TTG GAG GCC
ATG TGG GCC AT-3'. KW & % 25 pl, SYBR
Premix Ex Taq™12. 5 pl.10 pmol/L 51#1 4 1 pul.
cDNA 2 pl, KB MK 8.5 pl, WG A AR M
95°C 15 s;40 NEFR, B K 95°C 15 5,60°C 20
$,72°C 15 s;72°CREDOL, ] Real-time PCR 4"
44 MX3000P(ZE [E Stratagene A Al) ,

1.5 AX@mpAtal CD3™ T %8 A& IFN-y & IL-
4 Pk gm e e o) AR D OCHA E A ML By bR A
T2 X 10° A~ 4 i, JF 31 58 Hh 3R 38 CD3 L IFN-vy 5§
TL-4 BHPE 40 0 B 532, B B M R 15 s FH 1 s (5
MM cut-off 18 .

1.6 #itFa®m KM SPSS 15. 0 Gl # ikt 17
GRS EE DL 745 o, P4 TR B B AR
FEAR ¢ K5, KB IKFE ()M 0. 05,

2 & B

2.1 MR & CDATT @mfes &4 TSA.NaB £ & TF
g oL WEERIE AT B NSME  CD4T T
A, 2l IR (96, 442, 6) % AFF 80 % LA b AT L —
WSS 3X107CD4 " T 4188 ( 1A), 24 TSA Fi
NaB Z% 8 ¥ & 43 514 0. 33 pmol/L Fl 1. 4 mmol/L
W B R A E CDAT T 40 %k H v T % B8 40 (K
1B),

2.2 LEFEP @A F IL4,IFN-y K -F 6l 2
R FETSA.NaB fEHI T, HDAC Z M|, L% R
FHELISA J5 ¥ CD4 " T 4 i 40 M A 5 23 W 1%
B, CD4' T A TEMRINE SR 48 h 5 . 4l R F 19 4
WIS F A W 2A), BT BLAS BIF 5T 2k B A
PHA #il3# 48 h & Ry K I B ] 55, &5 2R 7R . TSA
Ml NaB 20 40 M9 I35 o IFN-y, IL-4 2» i i 8 - J+
(P=0.002.,0.00,P=0.001,0.007) , 4% £ 5 %} ## 4
B 22 S ¥ Go T 24 B X, T TFN-y 43 1 38 Jin i 2 v
T IL-4(F 2B),

2.3 @B F IL-4.IFN-y mRNA #9 % & RH
SYBR Green [ Z&J6HEA 15 real-time PCR il #5241
IFN-y.1L-4 mRNA £k 1, 45 8 AACt ¥4
Mr . GAPDH {1 & 2 B8 3k [H X 4% 41k 5 i A7 00 — 1k
AbER, RS A B A 1A 4 mRNA b8, 45
R TSA 41, NaB 4141 XS B 4] TFN-y mRNA 42
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Fig 1 Proliferation of CD4* T cells enriched from PBMC using magnetic beads after treatment with TSA and NaB

A: Flow cytometry analysis of CD3 expression in CD4" T cells; B: CD4" T cell proliferation in TSA(0. 33 pmol/L) and NaB(1. 4 mmol/L)

groups at 48 h. Original magnification: X400(B)
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Fig 2 Effect of TSA and NaB on expression of 1L-4,
IFN-y, and IL-12 in CD47 T cells
A: Time-dependent curve of expression in TSA and NaB groups; B:

TSA and NaB treatment increased IL-4 and IFN-y expression in
CD4" T cells at 48 h. ** P<C0.01 vs CON group; n=3, x=*s
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T 40 HE ] (45. 6 % .39. 21 %) 5 X%} BR 41 (46. 5 %) 4
A BEAG (0 22 R A it L (P= 0. 574,
0.057) , HiF RO JE B8 T TFN-y ™ 40l /11-4 " 40 i

FEfE ., TSA ZHA1 NaB 40 IFN-y " 48 /TL-4 " 20 g kb
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Fig 3 TSA and NaB increased 1L-4 and IFN-y
mRNA expression in CD4™ T cells at 48 h
** P<C0.01 vs CON group; n=3, ¥=*s
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Fig 4 [Effects of TSA and NaB on intracellular
IL-4 and IFN-y expression in CD4* T cells
A: Flow cytometry analysis of IL-4 7 /IFN-y* expression in CD4 " T
cells; B: The ratio of INF-y™ /IL-4" CD4™ T cells in TSA, NaB,
and CON groups. * * P<<0.01 vs CON group; n=3, z+s
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GRERER 20 T, Ik HDIs 40 R G 24 i
HET PR

TSA Fil NaB #B & R 47 19 HDIs, H i TSA SR A
FHEREZ A=Y, M NaB ) % I8 T iz 38 40 5 &
T B W £ 4 7= A 1) DU Rl B D R L I AR A 5
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