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3 mune uveitis
; LIU Bin, RONG Li-Yang, SUN Yuan-Yuan, YIN Xue-Wei, TANG
Kai, Bl Hong-Sheng, GUO Da-Dong
' [Abstract] Objective To investigate the effects of Longdan Xiegan Decoc-
¢ tion on the expression of Notch signaling-related genes in rats with experimental
: autoimmune uveitis (EAU). Methods Totally 24 Lewis rats were randomly di-
vided into normal control group, EAU model group and Longdan Xiegan Decoction
treatment group. A rat model of EAU was established in the EAU model group and
Longdan Xiegan Decoction treatment group,followed by intragastrical administra-
tion of Longdan Xiegan Decoction in the latter group after successful modeling. On
day 12 after different treatments,the spleen and lymph nodes were isolated from
rats of all the three groups for the collection of CD4 " T cells, and the levels of
both Th17 and Treg cells were analyzed by flow cytometry to calculate the ratio of
Th17 to Treg cells. Meanwhile the levels of Notchl, Notch2, Notch3, Notch4 mR-
NAs expression were monitored by qRT-PCR. Moreover, the expressions of Notch
signaling-related proteins were further detected using ELISA technique. Results
Flow cytometry showed increased Th17 cell level but decreased Treg cell level
in the EAU model group when compared with the normal control group. However,
after treatment with Longdan Xiegan Decoction, the Thl7 level was decreased,
whereas the Treg level was increased, and the ratio of Th17 to Treg gradually re-
stored to equilibrium when compared to EAU model group. qRT-PCR results
showed that the expression levels of Notchl ,Notch2 and Notch4 mRNAs in Long-
dan Xiegan Decoction treatment group were significantly higher than those in the
normal control group (all P <0.01) ,but lower than those in EAU model group on
day 12 after treatment (all P <0.01), without Notch 3 expression in the spleen
5 and lymph nodes. In addition, Notch 1, Notch 2 and Notch 4 protein levels of the
spleen and lymph nodes in Longdan Xiegan Decoction treatment group showed the
similar tendency as compared to those of Notch 1,Notch 2 and Notch 4 mRNAs
(all P<0.01),and the expression of Notch 3 protein was still not observed. Con-
clusion Longdan Xiegan Decoction can effectively relieve the imbalance of
Th17/Treg cells in EAU rats,and its mechanism may involve the differentiation of
naive CD4 T cells into Th17 and Treg cells, which is regulated by Notch signaling.
[Key words] Longdan Xiegan Decoction; experimental autoimmune uveitis;
Notch signaling pathway; Th17/Treg
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[{BE] BB HFiTLRBIFFZTELEEG S % ZEE 2B X (experimental auto-
immune uveitis, EAU) X & Notch Z 5@ % A8 X A B 2X 9%, FHikx Lewis K &
TR ALE S F ok 4 A B 2T BB EAU B2 40 e K235 AT 3% T R4, 5 %‘Jéﬂ%%
EAU B RJLIBAF 7 T RUER G AR BIFHET, ohE 12doiaE =
A K R PR Ak B 25 4R CDA T T m e, i X 4 I AU Th17 (Treg 2 it 64 & ik K
5 F 8t 3% k2 8 PCR(gRT-PCR) #-7] Notchl . Notch2 . Notch3 ,Notch4 3 B 44 % i% H
?}1’,, ELISA #) Notch 12 5@ R AR X B O REKT, G AX@mepien LI,
AR ALA L EAU LA 40 K R RE Ar ik & 25 P Th17 e J KT 80 R 51 3, Treg
émﬂi’,ﬂ(—T-I‘fH&,Lv FEAU A 2a AR bk, RIS AT 7 T e K R 69 Thl17 safeK-FoA R TF
M, Treg 2m e /K-F 7+ & , 7 & Yo 5 2 b i B39 45 5 QRT-PCR A & I A A2 78 BT 3%
20K RILPE ek @25 & Notchl \Notch2 #= Notechd AW ey 2 X £ 5 EE 12d F T iE
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FABA(H A P<0.01) 422 F4&F EAU A 28 (3 4 P <0.01) ,Notch3 2 B 42 K RN AE Fo bk € 25 kAo M) 5] £ 3% ; ELISA 4

M 2R K I, K ILIE I % T IRA K RSeEF=#k 2 45 ¥ Notchl Notch2 F= Notchd B @ 2 A K-FE L EE 12 d BA S TEE T
28(3 4 P<0.01) 422 & F EAU B A2 X R (34 P<0.01), G5 KN2BITH TH LM EAU X &, F Thl7/Treg b4
K ATIR A, SR A AU T 4 75 & %] Notch 42 5 38 34598 % 49 naive CD4 " T 2@ i, &) Th17 e Treg 28 B 64 5-1% .

(€335
[FES%EE] R773.4

A M A — IR IR R L ™ s R ik B
AR B B e e . R ae it 30 4 4 IR R
BRI 5. 7% ~8.2% , KL 500 J7 N
BRI, I B4R F TR . Notch {553 1% 2
ML AE S B B G P8 1 2 i e 1Y) T
%, AT Ik A 45 A G 20 M R 1 3 58 KT 175 S 4
Gk, TR W AL Y S e KA o T8 S e P i /vl
I/ FR R 2 1Y Noteh 55 7] LA 5% Treg-Th17
NP He 091 2 AR ST o A R SEAIE 52, 3 bk 12 i
BILAMA M AEAE Th17/ Treg 20125 94, X FhAS{b A
Bz Notchl [y ik, Uil Th17/Treg Lt ] 2% i 5
Notch Fek T 57 o AIRI 1] 45 T CSTBL/6 #j
2 A& /IN B, Noteh {5 53 5 SELIBI 7], 127 7] 4100 i 2 2 5
R RIE ™ . B10. RIIT A4 B4/ B Noteh {5558
% Notchl | Notch4 . DIl4 Jz NICD 28335 Fif,
JE I 1355 Noteh {5538 i FELIET 1) DAPT w] B {5y %
IR B S R

JeNBTE 7 IR B CBE D &), Jr i e IR | 58
BB AR R ARG Y HE A
TR N Hrh e RE SR R S
SEH TS CEAT AR ORGE Y H RO
5B VE IIF RS KT AT 298 A Zh o B
FRWT, e IS 7 RE %l 1 Z FP s 12 s LA fe
98 SO, DT A 008 /0 S 3 Ve B B A 98 M ) 2
(experimental autoimmune uveitis, EAV ) X U Hii B 4
SE AR IR R AE , PR AP IR R4 245 4, [ kAL
TRGIE BRI AL o AR, T IR T 3 % 4 248 st ¢
Notch {5538 fif AH 5C 5 [F 3R 3K A9 521 i AT A . AR
AFF 5 40 2ok 3 2K 24 SR Y00 g R 9 T2 45 vh Thi7/
Treg 2 {1 Lb 451 22 4k, S I 52 56 & PCR (qRT-
PCR) 6 I K B AL J0E 0 94k B2 45 Notch {5 538 f#%
Notchl | Notch2 . Notch3 |, Notch4 3 [”] 1Y) 3% ik /K - 4%
&, ELISA J7 354G Notch {553 BEAHICHE 1 B 23K
100, LAiE— 25 4835 e 0TS T2 36 7 i 28 RS R 1 1
FABL

1 RS

11 ZRBHMBAE 24 FRF R Lewis KB
(6 ~8 A, P it 160 ~ 180 g, W {4 Jt 5 4 il 4 5
o ShHEAAT 26 ) FBBLECF etk 4 1E 3
Rt EAU 041 AR IRYS IFF % T B4, 5401 4 8
U, EAU SRR IS I B R A I A
PR S HET YT 4 AT 200 L 47
BT B LA % A G54 (1177-1101) 4545

KRB AT 7 5 R B BE K ;Notch 2 B ; Th17/Treg 48 it

R FFHE H37RA (tuberculin, TB) 584230 FRA£ 5 ( com-
plete Freund’ s adjuvant, CFA) 1 JCFH PBS A% %L BE
P EAU ; T 0 BEZH R BRU7E A [7] 14 350 57 132 2 45 71
i H A TB Al CFA (ZLBEW . T RS 7 T A K
REBIFFEEGS 1 KR, 8 H KBRS T 1000 mg -
kg ™"« d ™ RS i (R BRI 0) 2 oA if AR 25 5851
TR S 5 EB A, BH 1R, HE KR,
TESPESS 12 d RRLHFEALIEE 4 HR R, ORI i
WSS qRT-PCR J ELISA J5 %46 Notch J A A7
HEFRIBEN; 53 Hh 4 H R EL 3 ) BRI 0 b 12 25
Wk CDAT 2 i, T i =X 240 R A% U Th17 | Treg
2L 7K 5E o

1.2 FERFIRNE EZSELELER A LS
FEE(1177-1191; 4 7% FF 41 : ADGSSWEGVGVVP-
DV, b TAY) TR A A BRA "G 0 s TB (3£
[ Difco A H)) ; CFA(SE[H Sigma 23w ) 5 JeIHIS
Be 7 FUkE (7 it 5 - 1311007 W, A3 = L& 2 iy
AR W] ) 5 microRNA 2 21/ 4 Jfd pie 2 42 B 0] &
(b S E YA PR W) 5 cDNA 3054 53
#5.2 xSYBR Green I 7| &0 LightCycler ® 480 qRT-
PCR Y (4 H & [ Roche 2% 7)) ; K Bl Notch & [
ELISA 1200 & ( iR DUEE A 2 A DR BR A A ) 5
NI ( BD FACSVerseTM, 2 [#) ) ; FITC-CD4 | PE-
IL-17 ., APC-CD25 , PE-Foxp3 ( 3% eBioscience 2
A)) s miRNA B 940 & (7 MBI AE PR A IR
) 5 [ AR & (36 BD 4+ .

1.3 Genesis-D BRERAEH I 22 K 5 AR Ik K IE R I
K5 FH Genesis-D HR J5e AH AL A R M58 K BRLHIR
JRRAE RN, 0 SRAH L,

1.4 57 =X 20 B {3046 ) BEE B 70 4k B2 45 & Th17/Treg
WRIEL BT W = 2H R BRI A b 2 25 B s 0
S, JE e B RS20 L, 4R 5 FH K BRL b B2 4t e
OYES WY ESAS B A A AN (RELE 2 10° AR .
~80 CUKAFHBUL cocktail 205,37 C KB
7o A6 wL cocktail JF A4 wL Golgistop £ [
izl R, B as R R AT S . S fE40™ %
FLZE A 37 °C ARS8 5% CO, 553756 vh ik i
B 5 hy W E S AT 20 0 3R T G €5 [ A RS R A T
MG, 0 )5 U8 I U, it 2K 4t A SRS T K R
JELIE AR EL 45 Th17 \Treg 4 i /KF- K — 35 L 91 F:
K

1.5 qRT-PCR #; iUl B B #0 itk BB 45 & Notch &
BIRIE A O 25 R VR A S |, G S fS
Y2 245 BRZH 21 RNA Pt 4 B ) &0 i B 15 42 i
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& RNA | H K5600 73 566 BE TR I RNA |9 46 5 A
%QE"E(A%O/Azsoj‘J 1.8 ~2. 1)0 ?ZEEH:XE/‘J RNA JEH cD-
NA S 8% 555 & 4 B ¢DNA |, 47 qRT-PCR A5 ]
(20 pL AR ZR, BN L 3 AN L) o B-actin
fEM Notchl ~4 FERH N Z . 5IWF5 5 510 : B-
actin 354 :5° -CACCCGCGAGTACAACCTTC-3 ",
T W 2] #. 5’ -CCCATACCCACCATCACACC-3 ’;
Notchl [ J#B]|#7:5’ -ATGGCCCCACCTGCAGACAA-
GATG-3" , FiiE5|4:5° -GGCACGGCAGGCACAGCG-
ATAG-3’ ; Notch2 I 5| #: 5’ -GCAGCCGCCGT-
CAATAATGTGG-3" , Rt =l #: 5 -GTCCCGGTTG-
GCAAAGTGGTCTAA-3’; Notch3 I W 5] ¥: 5 -
GCGGGTGGCCAGTGCATAGACAA-3’ | FiiEe| 4.5 -
GCCAGGGGGACAGGA-GCAGAGATA-3 " ; Notch4 |
s .5 -GGGGCTGCGCTGTGAGGGGGATGT-3 ",
T#Es| 4.5 -CTCG-GGGCAGCGGCAGGTGAAG-3
RNAAFEH:95 C .5 min, fFFF 1 ¥K;95 C .20 s,
55 C 25 5,60 °C .25 s, ffi#F 45 K, qRT-PCR %l
SR H I 2T A SRR R IR KOF IR A4
3BT S W o0 VT

1.6 ELISA # i B fff 70 %k B 45 h Notch HHXE B
BIFRAEIKF 3l B = 2H I R A RO AT ok £ &5,
T BB B AIHOIR, i A 350 pL TRI pure Z4f# ., 4k
S FEHE 75 8 40 Ry iR AL VK B S 20 min, #8  J5
8000 r » min ' 4 °C&.0»20 min, B EE N EE
B8R J5 H ELISA 355 & 46 I AH ¢ Notch £ 1 1Y 3%
BT

1.7 SitESH ALY ER =R, iris g
K HI SPSS 17.0 Geit2# it 41400, i1 ORHS L
x x5 FIN, 4 Levene fiI T 2555, RITHFER UK
Yo% H R R R 7 22 40 B, 45 4L TR) A PR R L 3R
LSD %, P <0.05 Ry 2= 7 A Giit2r i Lo

2 HR

2.1 KERKRERI FERBEEEG 12 d,Gen-
esis-D AR JICREAHHLILE K B0 EAU FAY 20 K R 3L
SR AAE , 2 U Ay T 6 1L 485 7™ ¥ S 1L 47 5, Aij 55 2
JEIR M, 2P 4E R VS RN, e AL REERAL . i e IR TE
TR AAE L BE T EAU FERI4, AR
LR M A R Y K e (& 1) .

Bl ) 12 d REIRIESIERI ., A IE% % IRZL; B EAU BE2U2H ; C g JHIS AT T Hi 2

2.2 Z/HKRMEBEFME L Thl7/Treg A LL
B4 AN M A o S A = 2 R OB A bk 2
ghrh Th17 [ Treg 4 (1) 335 7K, &IN5 1 F % IR0
KR AT ACEAR EE , 8 f5 12 d 1) EAU R RIZH K
S Th17 207K F-BA 8 745, 1M Treg 41 g 7K F-BH \2.
T F%, Th17/Treg LU A7) & 25 38 w5, 2 AP R385 e
HEYE % T2 A BT Th7 4K 4% EAU A2
S RIS, 7 Treg ALK T 2 5, Th17/ Treg L1 f5i]
BRI -A , 2 RIS A G L(E 2 - 4)
2.3 = A KRR PR AEF0 K B 45 & Notchl | Notch2
Notch3 Notch4 E EF By FKix qRT-PCR £ % B
(F'5), EAU #2720 K UM A0 ik £ 45 H Notehl |
Notch2 Notchd 3 [H i 2 18 7K -3 25 & T 1E 5 %
HRZH R B (B2 P <0.01) 5 R IBTE 7 1 i 2H KB
JELHE AN90R B 45 H Notchl | Notchd JE R Ay ik B AR 5
TIEF XA (¥R P <0.01) {HEBELT EAU £

B2 g s S A K BN ANt L 2 Thl7 A AY 3%
Ko A IERX IR 45 B EAU SRk L 25 C. e JIR
TG T B ES s D 1E % X L LE s E - EAU A5 70 4 N 5
¥ IS T+ B A

RIZH (3920 P <0.01) ; Notch3 3 K 7E = 2 K KL% i
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JUFE R4 £ 235 v 25 R 4G I B A 6 3k 5 5 EAU L4
Notch2 LR Fik M HE , B IHYE 7% T 4 Notch2 &
HEERBEA PR HER LG E X (P>0.05),

B S IEE IR EAU R AN e IH TE T T $502H O B UE
FIkEL 45 H Notchl Notch2 Notch3 #l Notchd FE[H ik, 51E
WXL AL, * P <0.05, " * P <0.01, A kU458 Mk

2.4 KB PRAEF#E L Notchl, Notch2 #0

Notch4 & IE. B 't qRT-PCR RS
B3 i A AR I A SN A0 2 25 o Treg 2000 11 2 35K AMRE mTIEq oA

-, A:CD25 FELRH P2 B IE 3 4 SRR (45 5 C: BAU B Notch3 JEN 215, Nt F AT ELISA J5 3540 1
LRI 255 D < ML T UL 46 5 . O 6 % BZEL A F - S BUFLE A 25111 Nowehl - Notch2. 1 Notehd 2 14
w?ﬂé e ; E“A : ﬁ\é N N, S N >

EAU BRI RINE ; G - e RETS T T 4L E k. 25 BT Ji S T B BB
WKELLEH Notehl \Notch2 il Notchd %5 (4 7E g5 12
d B3 TR RO BREL (12 P <0.01) (HB] B AR
F EAU BERIZ ($42h P <0.01;8 6) .
3 itig

naive CD4 " T bk 2 41 M2 S be I A5 55, 7E 3t
FEAR 50 FVER TGk, FHFEAR 4T 901k
SRR B T bk B 20 B, 11 40 e A 2 (interleu-
kin,IL)-6 Lﬁ%ﬂjﬁ;ﬁ?-ﬁ JE YL %E naive CD4* T
UL 0 17] Th17 B Treg 20 M 3 Ak 1) ¢ B8 200 it 1A
i Th17 Treg 1E43k_EAMI TR R , 76 T fiE A

42 [9] 4 b 3T S S N
B4 AU g e Lot o ThI7 ANBCAGES R EAU A2 AR
KL 45 v Thi7/Treg 4010 Ho 01 25 4k, 5 1F 3 X6 IR 41 Ho e, REEEH " o ImIRMIEUESE, Th17/Treg 4 iy b
*P<0.05; 5 EAU BIZL HA PP <0. 05 B AE EAU Kb A IEEEAEH . Treg AR
E6 F AL EAU BRI AL IS % T BUAL K UM ERIIR L 26 Notchl  Notch2 il Notehd 7 1 9223k, 15 1F 4 Xt HR41 Lk, ™ * P

<0.01;15 EAU BBIZH LA, ™ P <0.01, A:Notchl # 4 ;B:Notch2 # 4 ;C: Notchd

DB I BEZEL Th17/ Treg AR AT AT 32 EAU - &A= K€, Notch (5538 H 2 AERFHLIAR S P17 1)
(RN AR EIESS EAU KB Th17/Treg 4 FEEE{5 5 8 , AEE s I 15 MG AN I F 1R 223k K 7
MBI 85 5 EAU e & R DA O 0 Ik, WESAiiasr . BROTR I, 25 S -0 0 W0 1 55
Th17/Treg FLBAZ AL A S ML S Be BN 4% EAU DAPT BHIET Notch {558 B )5, i #% 1 Jagged-1 {55
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3 F T B E K CD4 T it ROR-yt 3RIAIET
PS5 Th17 A 98 40 Mg [ TL-17A (IL-17F [ IL-
23a F1 IL-12rb1 AY3RIEAKE, SETI AP CD4 ™ T 41 iy
6] Th17 4iififi534k , #&7~ Notch {5 5-7E Th17 453
e RAEREAEH , Jiao 2 R B, DAPT A i
ZD naive T A 7] Th17 4044k, #0] Thl F0
Th17 2 e A Rk B0 485 Hp A R 225, D2 ot 335 Hh
Yo K-y F1IL-17 (7K o e P i /NS s A i S8
F DAPT BHWT Notch {5538 % 5 , H:AF & 1+ Th17
AN Th17/ Treg b 35 3 REAIG, [R] B A1 BE 1L-17
1 RORyt mRNA 3580, bk g R E ],
Notch {5543 T 15 845 naive CD4 T Ziififg[n] Thl7 .
Treg #1534k, 7€ Th17/Treg V-1 vfr A 45 8 2AF o
S8 K B, A TR B [A] 45 F CSTBL/6 EAU /) i)
Notch {5 5 3 % BH W7 77, 35 0] 410 ] EAU 1) % &,
B10. RIIl EAU /) §l Notch 1% 2 i % ' Notchl |
Notch4 D14 J% NICD 458533k bR o i PRS2,
i st Behcet (3 Notch {55 4> 7 & FE ¥, IE £
Bl Th17 57K 02, BT Notch {5538 I AT 2 £k
i Th7 st

FIARSE S BT R R, T IEYS JF i AT 3 35 400 4
IR R A E TP Th17 40 G 22 3%, sl 2b 1L-6
IL-17 IL-23 {943, i3 JR A 1 S e e . AT
WIRr5E 20, R IRTE BF 7 e AT sl EAU K BURT
PRE LI, I8 /0 SR AE 20 I, A3 R B 4L 2L 45 4
BESR MRS A AL RE 7, T S B R ST JEHL A T
B3 3o 1 o] T 22 -y TL-17 RS B BE P P - A2
FNE R F 1) 3k & ¥ H BT R A, ek TIL-10 () 3%
KM E B R R OE R K, NI A SR 9T
EAU™ , AP RRA LI, 5I1E 7 % B L, EAU
KE ARG 12 d Th17/Treg L7 B 2K i, J8LAE
KL ZE b Notchl | Notch2 F1 Notch4 1) 353k S & 3
1, 3878 EAU [ % 42 AT 5 Notch {553 I 19 15 1L
A 5% VS 7Tl EAU K RUS , Notch {553 %
FHIR 3 F IR RRAK, Th17/ Treg L {51 2K A AR 150 9
% DR A 8 HEYS JF7 v] i 1 85 Notch {553
FHOEHE R ) 2 38 % naive CDA ™ T kB 41 ) Th17
Fl Treg #1534k, 2l Th17/Treg L5, T A BI T
PR S DRI AL, E 8% EAU KU RAE %
B, EAU [ % JEGERE . ASHIFSE R i A R FH J2 BE
TEIFIGTT EAU $2485 758 B9 1 P8 s g 2 (H 2
JENRYE -7 W45 naive CD4 " T Ik B 41 ffd 1] Th17 F1
Treg 2 M1 /3L 1R A0V AL A 75 22— 2B 05T

S8 3Lk
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