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WE: RIEM MW (inflammatory bowel disease, IBD) LA 18 14 & K& M i 18 & N AFAE, B 45 505 M 45 i &
(ulcerative colitis, UC) 5% % A (Crohn's disease, CD). IBD i 4= Bk M 1 57 R 4g i) il Il PR b ik = 2%
BT AT R T UCHLAL, BEFIHEIT RIS . /T HITF 7RI, FWk T H % (schisandrin A, SchA) 4 4h
HEPREH, Ltk el X 524K (farnesoid X receptor, FXR) 4 3%3E M . FXR Jx 1] 4% NF-xB [ %% 5154, 72
W SR RO P B AR . B, AHT SR 3 BAR T SchA X UC IR 1F ] & s it FXR 15 538 #8325 0L
file 75 RAW264.7 41 i _F 3P SchA X 8AE K 7 mRNA 7K RS20 o R o 25 B AR 15 25 R SE I8 B89 IFE SchA 5 FXR
X R. s EI MG L R 2 K B ZE L e (ki : PZSHUTCM2304250005). Bf A= B FXR
R Y CSTBL/6 /N B E K 3% A5 e s SR BE IR R 8 (dextran sodium sulfate, DSS) 7 K% S /MR & UC, IFHE B 4
24 SchA HE 4L 7 K . S8 AR 45 H W/ BRUA EE R 31 . SR FH RT-qPCR 7 vEAS I 45 7 20 23 9 0 R W FXR $0L 5k
B mRNA Ko 455 B IR #dh SchA i iF 2 B (lipopolysaccharide, LPS) 5 5 1) 48 JiE [K| F mRNA 7KF (1) 48 0
[FIH, SchA AT LA fii FXR B SEiE ko (S AE AL/ BR v, SchA B BA B 0t St UC /D R E T B S5 i 4 0
R IfL; SchA 2 32 FRAR 45 i 20 21 72 98 IR 7 IR 1 308 L 388 I FXR HESE R (1 380k . 78 FXR B/ B, SchA Xt
N ENE UC I RAE I %5 . 25 b, SchA Tl IE FXR {5 538 I B il 400, 2% DSS %3 10/ &k uc, 12
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Abstract: Inflammatory bowel disease (IBD) is characterized by chronic relapsing intestinal inflammation
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and encompasses ulcerative colitis (UC) and Crohn's disease (CD). IBD has emerged as a global healthcare
problem. Clinically efficacious therapeutic agents are deficient. This study concentrates on models of ulcerative
colitis with the objective of discovering novel therapeutic strategies. Previous investigations have established that
schisandrin A demonstrates anti-inflammatory effects in vitro, concurrently enhancing the transcriptional activity of
farnesoid X receptor (FXR). FXR inversely modulates the transcriptional activity of NF- xB, which has an
important role in regulating inflammatory responses. Consequently, the current study was to explore the
safeguarding influence of schisandrin A on ulcerative colitis and delineate the mechanism by which it regulates this
effect through the FXR signaling pathway. The effect of schisandrin A on the mRNA levels of inflammatory factors
was evaluated in RAW264.7 cells. The dual luciferase reporter gene assay was used to verify the relationship
between schisandrin A and FXR targeting. The animal experiments were performed in accordance with the
regulations of the Animal Ethics Committee of Shanghai University of Traditional Chinese Medicine (approval No.
PZSHUTCM2304250005). Acute ulcerative colitis was induced in wild-type or FXR knockout C57BL/6 mice by
drinking 3% dextran sodium sulfate (DSS) for 7 days, and schisandrin A was administered via gavage for a
continuous treatment period of 7 days. The body weight and faecal were monitored daily. The mRNA levels of
inflammatory factors in colon tissue and FXR target genes were measured by RT-qPCR. The findings revealed that
schisandrin A, in vitro, impeded the lipopolysaccharide (LPS)-induced elevation in mRNA levels of inflammatory
factors and schisandrin A could augment transcriptional activity of FXR. In wild-type mice, schisandrin A
significantly improved weight loss, colon shortening, loose stools and blood in stools in mice with acute ulcerative
colitis, and schisandrin A significantly reduced the expression of pro-inflammatory factors genes and significantly
increased the expression of FXR target genes in colon tissues. In FXR knockout mice, the administration of
schisandrin A failed to yield ameliorative effect on acute ulcerative colitis in mice. In conclusion, schisandrin A can
reduce intestinal inflammation through the FXR signaling pathway to alleviate acute ulcerative colitis in mice.

Implications arise that Schisandra lignans could serve as lead compounds for drug development aimed at

inflammatory bowel disease.
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&, FEAMHI NF-xB & 1, ATfi6ST UC /MR, X 51Kk

T KT FXRYE IBD K AR YT o (¥ 2 I 7L

R 22 I T R WY, R AR 7 0T 5 e R B
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SLIGEN4 SPF 4% C57BL/6Y B A Y 1k /) iR,
8~9 Jy, MR E (22 £ 2 g), T L 75 W5 52 56 3h 4 1
FEAE A A, A 774 A] SCXK (U7) 2022-0009. /) KL 4
72T B R 25 K S S b o, A8 R VR RT SYXK
(V') 2020-0009, 17 7% 2 A1 A Wi B 20~25 °C, AH X} i
5 45%~55%, 12 h 22 & JEBA, Tapk) oK 8T 6 05 L,
N B B VROK. B SEI 7 AR i R
KEFPAe 8 & A 20w B #dE (iS5

PZSHUTCM2304250005).
SEIGIKF  FE T R (GR-138-260217, Bi5)

TE); MU FZ L BE (sulfasalazine, SASP, S0883). JIf %
BE (lipopolysaccharide, LPS, 12630). GW4064 (G5172)
(3% [# Sigma 2 F]); £ Jig DSS (S8634, #H Xf 4 F & :
36 000~50 000, 3% [E MP Biomedicals 2\ 7] );DMEM %
FiHE L CCK-8 A MR 71 £ WU 't 36 i 1 5 268 DR ARG 48
A& (555N MA0214 . MA0812 . MAO0518, KiE 3
CHEMEARGIRA A]); $hIRZE 4 ik Al R (5%
543 9 8 M10623702.30172216. 10015408, [E 2 4 [4]
12 WA A A, BB R LG (27181, 32 [ Zeta Life A
#]); Lipofectamine 3000 % %4157 & (CN2507605, 3% [
Thermo Fisher Scientific A 7]); RNAiso PLUS (9109, 1t
HEHEAEDHARERAF); Evo M-MLV % 8 538
7 & (AG11706, 1 B 3R AR ) TR A R A #);
SYBR Green Pro Taq HS 7l i& B! qPCR ik #) &
(AG11718, W1 SRk Im A=) THEA R A A, A4
% -6 (interleukin-6, 1L-6) B B¢ 4 7% i 77 &5 - B2 41 f A~
Z#-1p (interleukin-1p, TL-18) B I F0 72 45 77 & b Jd 3R
BB F-a (tumor necrosis factor-o, TNF-a) Fiff 5 s 1% 12
& (185 9 )N EM30325S . EM30300S . EM305368,
g B AR A TR A FD

E A R ERE  CSTBL/GT HENE /N B N 1 4] 97
1A G, FHL N 44 (n = 6~8): IEH X B2 (control)
FERLZH (DSS) FHPEZG 4] (DSS+SASP, 200 mg-kg™'-d ™).
Tk F H F 4 (DSS+SchA, 50 mg-kg'-d™); 1E # X H&
HANRAE TEEKT R, HRHANRSETHBHKH3%
DSS ¥ 7 K, B 25 g 96/ B . FXR 2 A
ik (knockout, KO) 44T (Fxr) IE 32 &/ R H 3 [
A ¥ 22 3 ] 5K R S 5 R 0 B SO MR S A A R T,
2 Bilgh R4 RELR Y OLmEIE, 2EF
AT 11 A M R R D B T 9258, K FXR R R
CS7BL/6] /NRR, BEHLA N 32 (n = 3~4): IEH KR4
(Fxr"-control) 1 B 2l (Fxr"-DSS) Al F bk + H R 4
(Fxr"-DSS+SchA, 50 mg-kg'-d"); IEH A /NRAE T
FKTR, HRHE /DRSS T H B 3% DSS i

TR, AL SRS W 9N B AL . FEIE B[R, 4524
HULFEE My LA 25 7 K, i 1E# 45 R 4 %
SEVEE 0.5% R R 4R KIBWR T K. B2,
A3 IR Mk U 4% B A0 95 55 175 B 8 4 (disease activity index,
DAI), B3GR T B S A R B2 . DAL THE
P BB 20 0 R R E IR 1%~ 5% 5%~ 10%-
10%~20% H1> 20% I PF73 73 o8 1.2.3 F1 4 53 Hi {
AE ML 1B 8050 BN 1 50, KEERE R
24 WIMAFGE 3 5 WHEBAF ML N4 5. SLE 4R,
BN BTUME N F 4k BE, WSO L7 5 3R 15 3 e 45 i 41 2
TR I, B G THUKS 45 i 4 2R T -80 °C IR TF,
T R8T

EHFIBELE VIS LI 45
L2 em i), BT 4% 2 5 H B [ 2 i e, 5
ARSI EY) A, K BT b, B, %
UL AT ARG - e, K VB A, TR
B TR R H AT S BN . REOUE EIZ R4
I BRA5 VE  AR v R AT S5 A B R AR A VR4 o HARVE
B 7 RO 58 M AN R AR B 0 4 TE AR MR
153 R BERE,; 2 40 W BRI, 343 PR E IR 42340
HRRERE: 09 it 14 0 B 2 4 S 25
PR R R 2 34 B M, i RE . B H/N RO
BRIy = R TEFERE + ARG .

YRESEIE  HEK-293T 40 i 2 RAW264.7 41 il 15
F%: Al & 10% FBS K 1% Wi ) DMEM £ 97 3| 78
& 5% CO, )37 °CE R R HEAT W MBS 97 . B R
— R, A AR B 7R L 7 55 2608 B 80%~90% B 7%
R, RN E A KA I 4H B R AT S 56, SRR S 7 AR
Wz AT

YHRRISTE B MEAQMISELE STy O B AN SchA
2 (KR E S 58 1.25.2.5.5.10.20.50 F1 100 pmol-L™)
S, R 6 NE L. K RAW264.7 4 il 2k LA &R 2 T+
2x10° M AT 96 FLBR Y, FRAE 5% CO, 1) 37 °CHs
FRFE T IR B AN e AR, I R IHEE IR, RIS
A AR L B SchA B 1 7= 5, %o REZE N\ 55 &= 97 1%
FRIk 52524 WG, IIN 10% CCK-81RFNE R, 37 °CHig
H 30 min, #% 1 CCK-8 i 71 & ui B4 5, 158 F g A X AE
450 nm PR TR B T H LA AR

— S LA (nitric oxide, NO) FEHAE M SLLE 5206
FFAR AT, B S6 7 % Griess i 7 A 1B, F T-Hc & Griess
TRF N . Griess 55 A Bl &2 8 50 mg 2hFR %S &
ZHEEMRET 50 mL XU ZE K H; Griess W7 B 1 450
500 mg fiff il ¥4 fi# T 50 mL 1) 5% B ER K il 4% 4 1
Griess 77| A 1 B Z£ K F 7R &, 41k Griess 57 & M
Wo SRy BN BR 2 B R 240 T SchA 2H (VB 4 51
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5.10.20 F1 50 pmol- L")y 6 4, &4 6 M E L. ¥
RAW264.7 41 il UAAE 2 T+ 2x10° /> 41 g % R T 96 FLIK
1, JELE 5% CO, (137 °CHEF= #8377 24 h, 47 40 i 58
A MEEE, 35 R IHREFR 2L, I B A A9 B2 1 SchA
(TR o 2, SR A RL AU M N S B i o 3k . 44
24 30 min J&, 15 %Y 40 F1 SchA 4145 FL 0 A 20 pg-mL™
LPS ¥ i 1 uL, % B4 N\ %6 & PBS ZZ i . LPS H|
W24 h 5, A0 B35 W S Griess A SN R %% 50 pL
B EJIR A, A8 P BE Fn A AE 540 nm R A I I 11 55 % 41
NO Bl & -

MRAXEZHBREERKL N X I
Lipofectamine 3000 % 441 71 & 4t ¥, ¥ HEK-293T 4H
Mo #% 250250500 1 /9 Lk ] 3% % 4 hFXR. hRXR.
EcRE-Luc 1 Renilla i ¥ 6 h, Jii b iy 56 [ 75 22 2 3
F R 2EW T O ORI R AR . GW4064
(10 pmol-L™") #1 SchA (¥ FE 73 7l N 1.25. 2.5, 5.
10 pumol-L™") Ab PR 4L 5 () HEK-293T £l 24 h. e 4E
1 6 e R R0 ' 2 T 2 DR DN 459 o 2 B g
1T#1E, YL SchA X FXR ()54 405 75 F .

BEEL e A M SEDG 42 MR G S e iR U B 1
HEATHRAE, RONEAR TIN50 L i v 5 T VRORT /DN BRI
EREAVEW, 37 °CHEH 50 min J&, 75 E WA I I
100 L A= R ACPUIA TAEM, IMNEREE SRR AEY =
it AL Y 2 A T AR 100 pL, T 37 °CH% 5 30 min,
B Ja NN 100 pL & 3% 37 °C [ 3 20 min, I 1B
50 pLVRA) 5, 18 FH B AR ACAE 450 nm U W E RO
BE, K6 34 52 1L-6 . IL-18 1 TNF-a 5 & .

IRPRNEE PCREW WL AL 10 mg,
BT 1.5 mL EP & 1, LN 2 i 3 mm 49 ER A1 1 mL
Trizol i 7, T AHBEEAC T 29K (60 Hz, 120 s). 2J%K
&, DI 200 uL & 15, & FEERE S 55 & S min, T
R T B0 WL R B L (4 °C, 12 000 romin”, 15 min).
B0 JE W B B 2 T VA T 200 pL T EP & A
A 200 pL 5 P I 0 30 7% 9 VR 2T, 5 B 10 min, T
TR B0 LA B0 (4 °C, 12 000 r-min™, 10 min); 250>
J& FE L3, FPIE R NN 1 mL 75% 20 B iR ie 7= 1R
A7, B0 (4 °C, 7 500 r-min”', 10 min), 3 _EiEEE 2K,
F2kF LR, TEMZEETET, EWMA
40 uL DEPC Kb HR /K fif, 13 45 1 2H 2UE RNA . &8
W3 66 FE X NanoDrop2000 il 5 2 RNA ¥ & A4l
FE. %8 Evo M-MLV & % 35 a5 & B 15, T il S e
SR FR o R PCRACGHAT W4 5%, %6444 A: 37 °C IR L
15 min, 85 °CR ¥ 5 s, AT 3 cDNA T--20 °CLRAF % FH
{i H QuantStudio 6 Flex 5 % % 5& & PCR {47
4 2 N, AR HE AR B4R ¥ CAH, DA B-actin N S 5

173
% W

R, R 274251 H AR R A 6 R IA &, 517
e B K1,

Table 1 The primer sequences of real-time quantitative PCR. //-6:
Interleukin 6; //-1f: Interleukin 1 beta; Tnf- o: Tumor necrosis
factor a; Ibabp: Intestinal bile acid-binding protein; Fgfi5:
Fibroblast growth factor 15; Shp: Small heterodimer partner; Asbt:
Apical sodium-dependent bile acid transporter; Osta: Organic

solute transporter a; Ostf3: Organic solute transporter S

Gene Primer sequence (5'-3")
S-Actin Forward TGTCCACCTTCCAGCAGATGT
Reverse AGCTCAGTAACAGTCCGCCTAGA
1-6 Forward TTCCATCCAGTTGCCTTCTTG
Reverse ATCCTCTGTGAAGTCTCCTCTC
1-18 Forward TTAGTCCTCGGCCAAGACAG
Reverse GGCAAGGAGGAAAACACAGG
Tnf-o Forward GCTGAGCTCAAACCCTGGTA
Reverse CTCCAAAGTAGACCTGCCCG
Ibabp Forward TGGGGGCAACATTATGAGCA
Reverse ACGCGCTCATAGGTCACATC
Fgfl5 Forward GATTGCCATCAAGGACGTCAG
Reverse TCAGCCCGTATATCTTGCCG
Asbt Forward GTCTGTCCCCCAAATGCAACT
Reverse CACCCCATAGAAAACATCACCA
Shp Forward CGATCCTCTTCAACCCAGATG
Reverse AGGGCTCCAAGACTTCACACA
Osto. Forward GAGGCTCCGCTTACTGTTTAG
Reverse GAGGTTTCTGTCCCGTATTGA
Ostf Forward AGATGCGGCTCCTTGGAATTA
Reverse TGGCTGCTTCTTTCGATTTCTG

Giit 2 418 i GraphPad Prism 9.0.1 8 {1} 47
GEih 2 4 EE, 9000 55 A DA B & SEM R, 2 AL
FACR I U7 22347 (one way ANOVA), P < 0.05 A A
GENIES-$E

ER
1 SchA &0 FXR B4 R5E M, #0HI LPS IE S E I
YRR NO BYFR R

T B4 e 75 IBD 1 & 3 L1 Hh 4y 156 DG BEE A
o, DRI AR IF 9T 58 45 T SchA S W 400 i T B 1) 51,
£ 45X NO [ JBORN 98 RE K mRNA KCF . B
J, ML A7 35 SE 06 45 LR, SchA 7F 1.25.2.5.5.10.20
F150 umol- L™ ¥ & N X RAW264.7 (1) 4 Ji 3% 77 7 B
S (B 1A). B0 SRR, LPS S HUS M E
I 201 i <= B JBOK 2 NO, 1M SchA &b 2 {2 3 471 7 NO
FIRET (] 1B). % & 5 FXR J& NF-«B % 5 4041 [Hl
T, AW BT 7 SchA I R IEME RS 5 FXRA
Ko NTVPAE SchA X FXR ZhEERI Tz, KA HEK-293T
g0 % Y N FXR (hFXR) KL 0 5256 . 5 GW4064
(FXR ##h7) 2540, SchA & 25 14 i 7 HEK-293T 4 il
HFK FXR 8 S5E T (- 1C). x4 B R 1, SchA
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A ARSI FXR P %% 80 A6, SHRALHIAE G e
4h, SchA Kb HE & 2 40| 7 LPS 7% 5 /Y EL g 40 i v 17-6
1-1B F1 Tnf-a mRNA K-F 38 0 (B 1D~F). 1Xdegh
FR U, SchA BN T FXR (155 356 15 1 - 901 7 LPS
TR ELR A P2 2 T R G
2 SchA BEEDSSIESH/ MR RH ML R
IBD (1) — /™ 5256 45 AL 2 48 ] DSS 5 5 45
9%, FARFIE ARG 2o R E 1 45 v, BT AJuc
FR) LRI R EAREY . AR SR T SchA Xf DSS 5 %
FI/NBR S5 A IR . 50 IR AR B, DSS % S &5
J¥ 9% /)N BRIt Ak B B SR sk AR IRVS RN L ol . T
SchA Ab I 25 238 T AR F R (B 2A), I 2 3 BRAIK
TG B4R B DALV 7> (8 2B). #E— D45 4l
SRR B 25 R TR, X IRA S I/ R 4T, A %A
REAN 7R 1ML DSS 2H AT W% 31 B 8 1) 45 1 RRFAE, B0 35
gl e s 22, I 6 IR L2 7™ 50, P68 B T
SchA AbHEJ&, /N B85 i Ah VLRI AR & W B e .
2C.D fiw, 55X A Lh L, DSS 20 /) B 45 7+ B B
BYi%E . 4 SchARIT G, 4ils 9% /N R a5 K 8 .
U T IBD & 32 25 25 i 5B 1 i 98 0 T R, AR
TF A0, DL 485 17 97 30 2% 75 4k ) T SchA X &5 117 98 5 1 £
FAEH . H&E B f oL R B, 20 FAH /N, 45 0
HR R IEE MR BRIEE L KRS 45, L&A
LA RE IR 76 DSS 5 S /N R b, S iR B
R R R, B es A Ok, ARG ek, b R AR

A B 6=
15
Q
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=
£_ 10 s
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o 9= 2
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Figure 1

155 R0 R EIR W {E 19 E B 142, SchA Fl1 SASP A4 #H J5,
45 g Jp 3 150 1 100 S5 3 S, R 2 0 T 45 i AL
e 5 FUMOIR 48 AR ) 4 2 R LA F) (1 2ELF). |
45 SR B, SchA 2 8 DSS 5 F 1 UC /N R 1 %
TIEIR o
3 SchA EEHHILER KR AR K

N T VRl DSS 5 5 /0 BRI 90 T AR B, A
FUiE T RT-PCR M 5& 45 iy 4L 43 7 11-6. 11-18 F1 Tnf-o i
Rk, SIEH/DNRM, (FEET DSS /MR 45 H A
U J1-6 11-1B F1 Tnf-a ) mRNA £ & 3 0 (& 3A~
C). 4R, Fil SchA F1 SASP 4b# 5 3 DSS 75 5 1)/ i
HH X 6 8 41 B Kl T mRNA &5 B & T % (K 3A~
C). WK 3D.EfiR, 5 DSSAAIEL, SchA F1SASP 4bF
S, 7N BRI R TL-6 A1 TL-1/8 3 35 PR ARG AT X IR 4
DSS i 5 ) (17 RIS H TNF-a 3 8 825 7 &,
#5245 SchA Jo, L& TNF-a F 7K 7 53 FEA% (B 3F).
DA_b- 45 B B, SchA A4 UC /N B8 RE XM
4 SchA X457 4E 40 b FXR T i #8 £ & mRNA 7K F
HETIE R

N T RN R SchA 1 45 [ 9% 1697 W 1 4 F- B,
AHIFFE A2 BT SchA X 45 117 2 44 v FXR T i 8 5 K]
(7 mRNA ZE3E 7K 10 U8 75 1 F B89 T s 494 2 40t
P JE ¥ B % 32 1K (apical sodium-dependent bile acid
transporter, Asbt) A HL ¥ Jit % 12 7K a (organic solute
transporter o, Osto)~ A WL Jii ¥ 12 4 B (organic solute
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=
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+ o+ 4+ S I rTT———
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F 90—
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Relative Tnf-o mRNA
S
1

w
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0=

5 10 20 SchA/umol'L? 0 0 5 10 20

# 0w W LPS(00ngmL™") - + + +  +

Schisandrin A (SchA) increases farnesoid X receptor (FXR) transcriptional activity and inhibits lipopolysaccharide (LPS)-

induced nitric oxide release in macrophages. A: Evolution of cell viability in RAW264.7 cells; B: The nitric oxide release was assessed in

RAW264.7 cells; C: The FXR transcriptional activity was measured using dual-Glo luciferase reporter assay in HEK-293T cells; D-F: The
mRNA expressions of I/-6, II-1f and Tnf-o. in RAW264.7 cells were determined by RT-PCR. 1 = 3-6, mean = SEM. "P < 0.05, P < 0.001

vs control group; P < 0.01, "'P < 0.001 vs model group
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Figure 2 SchA significantly ameliorates dextran sodium sulfate (DSS)-induced acute ulcerative colitis in mice. A: Evolution of body
weight gain during the experiment (day 0-7); B: Daily disease activity index (DAI) in DSS-induced experimental groups; C: Colon images;
D: Colon length quantization; E: The histopathological changes in the colon tissue samples were examined by H&E staining, scale bar =100 pm;
F: Histopathological score. n = 6-8, mean + SEM. "P < 0.05, P < 0.001 vs control group; P < 0.05, "P < 0.01, P < 0.001 vs model
group
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Figure 3  SchA significantly inhibits inflammatory response in colitis mice. A - C: Relative expressions of //-6, Il-1f and Tnf-a were
assessed by RT-PCR; D-F: The level of IL-6, IL-18 and TNF-q in serum. n = 68, mean = SEM. “*P < 0.001 vs control group; "P < 0.05,

P < 0.01,""P < 0.001 vs model group
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Figure 4 The modulation of mRNA expression levels of FXR downstream target genes within the colon tissues by SchA. A-F: The mRNA

expressions of Asbt (A), Osto (B), Ostp (C), Ibabp (D), Fgf15 (E) and Shp (F) in colon tissues were determined by RT-PCR. n = 6—8, mean +
SEM. P < 0.05, P < 0.01 vs control group; ‘P < 0.05, P < 0.001 vs model group
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Figure 5 The absence of FXR diminishes the efficacy of SchA in ameliorating colitis. A: Evolution of body weight gain during the

experiment (day 0—7); B: DAI in DSS-induced experimental groups; C: Colon images; D: Colon length quantization; E: The histopathological

changes in the colon tissue samples were examined by H&E staining, scale bar =100 pm; F: Histopathological score; G: Relative
expressions of II-6, I1-1f and Tnf-a were assessed by RT-PCR. n = 3-4, mean £ SEM. “P < 0.05, "P < 0.01, " P < 0.001 vs control group
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