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WE. BN TR lB R EIEFERTR (CIA) KREREMRETZEN, FiE 50 ARRTREEHET
TESHE I B AN AR 58 4 gl AR SR B IR G 7L, LA ST CIA AR, Jfls HR ML/ AR R4 . T nd o]
(0.35 mg/kg) Figs BRI E . B, EFEE (9.4, 18.7, 37.4 g/kg); HE10 RIEH KEMENZHE, HEHAZ
4 JJE, BRI, A6 IO ik i A ﬁaé%ﬁ?‘éiﬁﬁz- HE e OABROCT  BE A8 4k ELISA 3546 DU I3 1L-
1B, IL-18 Hl TNF-a 7KF-; RT-qPCR /HMI BRI 48 NLRP3 ., Caspase-1, GSDMD . IL-18, IL-18, TNF-a mRNA
F2ik; Western blot B MERSE 45 #0H 4H 41 NF-kB, NLRP3 Fll Caspase-1 25 [ #2835 ; H0 8 2H Ak 1 A6 00 B3 56 5 4K 4l 4
NLRP3, GSDMD [H¥:RA, &R '? Hfﬂklﬁ‘& B2 R BROCT I IR . W RIGETHE (P<0.01) 5 MLy IL-
18, IL-18 I TNF-a 7K F-FF (P<0.01) ;5 BROCT i BUECE R SLI AL IR, MBI AR, HFI AR,
IR U KR RPN MIR T, BRSSO 414 NF-kB, NLRP3. Caspase-1, GSDMD . IL-18. IL-18, TNF-a mRNA
F5 1 NF-kB, NLRP3, Laspase | FEEFEHTHE (P<0.01); BET#HCE 414 NLRP3, GSDMD PHMEFRIATHE (P<
0.01); ST LLE:, w5, A S 40 R RO P IR AR B . SO RAGEFAR (P<0.01); BR
j@%ﬁfiﬁhfiﬁl‘zf;ﬂ&@; M3 IL-1B . IL-18 Hl TNF-o 7K EREAR (P<0.01) ; BRI HCEHL NF-kB, NLRP3 . Caspase-
. GSDMD . IL-18. IL-18, TNF-a mRNA FiAFI NF-kB, NLRP3, Caspase-1 2 AR (P<0.05, P<0.01); #
%wiﬁ H41 NLRP3, GSDMD Fi %%%LWEE (P<0.01), &5 ZRSEEFT AR CIA KRR Y, HAEH T #g
i NF-KB/NT13P3/CaSpase-1Ta WIS, PR B R TR O,
KB . SRR, BB R s B AT RIAEN ; NF-kB/NLRP3/ Caspase-1 15518
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Effects of Yiqi Juanbi Formula on chondrocyte pyroptosis in collagen-induced
arthritic rats via NF-kB/NLRP3/Caspase-1 signaling pathway

CUI Xin-yu', LI Hao-lin', LI Wei-qing’*, KANG Hui-gin', = CHENG Wei-gang',  HE Pei-xin',
YANG Cai-hong',  CHEN Ping’,  WANG Hai-dong”

(1. Gansu University of Traditional Chinese Medicine, Lanzhou 730000, China; 2. Center for Rheumatology and Musculoskeletal Health, Gansu
Provincial Hospital of Traditional Chinese Medicine, Lanzhou 730050, China)

ABSTRACT: AIM To investigate the effects of Yiqi Juanbi Formula on chondrocyte pyroptosis in rat models of
collagen-induced arthritis ( CIA). METHODS Fifty rats were subcutaneously injected at the tail base with an
emulsion containing equal volumes of bovine type II collagen and incomplete Freund’ s adjuvant (IFA) to establish

the CIA models. These rats were then randomly assigned to the model group, the methotrexate group (0. 35
mg/kg) , and the low-dose, medium-dose, and high-dose Yiqi Juanbi Formula groups (9.4, 18.7, 37.4 ¢/kg) ,
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in contrast to the ten intact rats serving in the normal control group. Following four weeks of intragastric
administration, the rats had their general conditions observed; their joint swelling and arthritis indices measured ;
their ankle joint pathology assessed by HE staining; their serum levels of IL-1B, IL-18 and TNF-a detected by
ELISA; their mRNA expressions of NLRP3, Caspase-1, GSDMD, IL-18, IL-18 and TNF-« in ankle cartilage
quantified by RT-qPCR ; their protein expressions of NF-kB, NLRP3 and Caspase-1 in ankle cartilage analyzed by
Western blot; and their NLRP3
immunohistochemistry. RESULTS

increased joint swelling and arthritis indices ( P<0.01) ; elevated serum levels of IL-13, IL-18 and TNF-a ( P<

and GSDMD positive expressions in ankle cartilage examined by

Compared to the control group, the model group showed significantly

0.01); pathological changes including cartilage surface defects, reduced cell count, altered cellular morphology,
irregular cell arrangement, and significant inflammatory cell infiltration in synovial tissue; upregulated mRNA
expressions of NF-«B, NLRP3, Caspase-1, GSDMD, IL-18, IL-18 and TNF-a (P<0.01) and increased protein
expressions of NF-kB, NLRP3 and Caspase-1 (P<0.01) in ankle cartilage; enhanced positive expressions of
NLRP3 and GSDMD in ankle cartilage ( P<0.01). Compared to the model group, the groups intervened with
methotrexate or medium- or high-dose Yiqi Juanbi Formula exhibited reduced joint swelling and arthritis indices
(P<0.01) ; alleviated pathological damage in ankle joints; decreased serum levels of IL-1B, IL-18 and TNF-«
(P<0.01) ; downregulated mRNA expressions of NF-«B, NLRP3, Caspase-1, GSDMD, IL-18, IL-18 and TNF-«
(P<0.05, P<0.01), and reduced protein expressions of NF-kB, NLRP3 and Caspase-1 (P<0. 05, P<0.01) in
ankle cartilage; and diminished positive expressions of NLRP3 and GSDMD in ankle cartilage ( P <0.01).
CONCLUSION Yiqi Juanbi Formula alleviates inflammation in CIA rats, potentially by inhibiting the activation
of the NF-kB/NLRP3/Caspase-1 signaling pathway, thereby suppressing chondrocyte pyroptosis.

KEY WORDS: Yiqi Juanbi Formula; rheumatoid arthritis; chondrocyte pyroptosis; inflammatory response; NF-
kB/NLRP3/Caspase-1 signaling pathway
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B, NF-«B) /NOD Ht % & # H 3 ( NOD-like
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M O TS A A AR T, DA I ER S J
o7 B B IR AR
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S & NF-kB/NLRP3/ Caspase-1 {55l A5
1 ##
1.1 24 60 H SPF 4 SD Itk KEL, 7~8 JAl#%,
R (200£20) ¢, AT (dest) B
RABRAT [ L5 s A= VF kS SCXK (50)
2019-00107 , 3% T H il A B 24 K 2= 3l 52 56 Ao
[ SEE s AT ES SYXK (H) 2021-0004 7,
WA (22£2)°C, AHXHBEL 70% , 12 h/12 h G/
PEER, H SRR, Frf SCm sk AL 8
AT, TN P BEA R R E R S
(/B35 SY2023-753)
1.2 %h4h AT 15 g, REK 15 g,
WHAR1S g, BAR12 g, B 20 g, W15 g,
Lf15 g, ZAME20 g WILHE 20 g, I 4 &
20 g, i 15 g 41A, LA Zydtim | H R A s
Bel 1z g i, JIF i H N B B 25280 F. 2000 32
B2y i % 2, ¥R A 2020 4F R (b E 2y
B2 AHZ 0 30 min, 25 1 W ATE 30 min J5id JE,
JNZK BRI 30 min, S8R 2 IREGIRTR ), e
R RINRAE T 1.5 ¢/mL, BUET 4 COKF1GAE
. NS (E 25T H31020644, HLKS 2.5
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mgx16 Fx1 &) WA L E2FEEZSG) AHRA
A, WREE OB AR, InZE IR K il R

1.3 KA A4 MBI ek en (£E
Chondrex A7), #t5 230483, 230421); H40fE/
% (interleukin, IL) -1 ELISA iX & & (Jb i1
WREMH ARG R A A, 485 byjool); IL-18
ELISA il & (CRMTTEFEEYRHARA R, 5%
7 RX302871R) ; MR IRFEH F-o (tumor necrosis
factor-a, TNF-a) ELISA i3l & ( LilE A YR
HAH BR 2 Hl, %5 MS3056-B); i A KE-H 40
(HE) ¥etikwl & (b REFREA WA H,
795 G1120); NF-kB. Caspase-1 §iitk (VT8 2%R}
PR ARAE, B85 AF6456, AF5418) ;
NLRP3 ik (VLHEmAMFH A RAF, 185
DF7438) ; e il e (b | B R A
FRAT], $85 ZN2939-EGO) ; WifsFiki &g [ 3
XEWERE (L) RHARAAE, 15
11123ES60]; i 2 D ( gasdermin D, GSDMD)
Puik (£HE CSTAH], 1§25 10137)

1.4 ME EHHEAHEE LN (2 Eppendorf 24
Al fHIRIEFRAE (B R SRR A RA )
FEARIE S 24 (hRES3E ZEAR BB ey A IR A
Al); BRI, BB PCR Y (&M Bio-Rad A ) ;
AL, VIAHL (FEE Leica ) ; Wil [ 5%
FHe (dbnt) ERABRAR T ERECHL ()
R AT AR IS A IR A ) 5 AR UKAR . I E
f# PCR X (26 Thermo 2\ 7)) 5 #BIHER GG
i [ () BBRAT]; Western blot
A . Western blot Hi K {X . Western blot Hi Ji
(AEmR—AEPRHE AT 5 2RO B (dt
QM RHCARA ) R (EEZEE
A2 | ) 5 E-BLOT BURAX [ B 2 4 A A Bl 2
(i) HIRAH],

2 A&

2.1 CIA RRBAHNE, su54%% FEYLIR 10
HRBAERZ A, A 50 R KRS TER, ¥
A= TR TR RAS 56 42 3 [R AR I ZE UK E S5 R BUR A
HET2IE, ERRERBE T2 80802
mL BZJEFLR, 7 K, B R rE A KRR
KR 2 RS 0.1 mL R J5 2L 50 DA 5 28 I B,
2% 2R BN T S A AR BER K . AR RFE S =
4 S RTERL T B R T 50 K R B
MU RIE BN AR | PP G B4 20 25 <
FOK, T, R, AR sES 7 KIS,
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I 5 K R PrE R85 B R RAR™, H
s EE L, L, mAlEA S S T 9.4,
18.7, 37.4 g/kg ta W 7, BR 1K, HEE
R T 0.35 mg/kg A HIRE W, 54
K1 25 AR RIA 25 T SRR IR K, BER
1K, #8228 d,

2.2 KAXFMIKRARE, A Kamaen 7EE
HRBRABRK I S il —br&gk, 3l fEd
FERT M 25 T 155 0, 7. 14, 21, 28 KA
K RBROCTT R — &R0 ELAR, DABPAKSS . BBk AG
T 25085 I IR T TEAR L AELAY B 2 B0V R DG i i
E. NGRS 0, 7, 14, 21, 28 RiFf76
TRIEE (Al) Py, BARESEREN 0 47, K
WL 1 4, MR EERCRE A, 2 4,
MR ERBIHEE AT TP RELL I 3 4, MOREBRIE K BB
AT EL R DI RE AT 4 4y, B ERL
i, FEAEAE A DR A, R R T,
THA VUL B2 T, 2 445256 Gk 7 R4 9 B
HAP %

2.3 BM O RWRGERIE, KEUE TS 3%
P H 2 A AT BRI, M SR I, 4 i i
10~20 min J5, 4 °C . 3 000 r/min B 15 min, Y&
B ER IS T -80 CUKFITRAF . LS 21K BUAT BROG
W, T 4% ZERWEETREE 24 h, #FH, BORRA
PRCT 8, T-80 CUkF R4,

2.4 HE £ENERAVHARRKAFZRE HIE
4% Z2 5 H I v [ 5 i R OC 1 H 48U A 10% EDTA
RS, BEEEIARRUO B EEIK, RSB, A
MR, VIR, Wil , 17 HE e, MR E)E
AV HEAT K . B WAL R, i PR I A
FOaf BRI 2 U0 24 A a0 e
W, WA AR | RAMIRIE S

2.5 ELISA A2 fo 7 K g B F K-F 2 IR
VLIS, FH ELISA 46 I il 3 48 5 A+ 1L-18 .
IL-18 . TNF-a 7K, i A FRALAE 450 nm AL
e AL R, Jfetlbrmkm sk, THE AR
nn VR

2.6 RT-qPCR % # il 3% X 7 2k B 41 4% NF-kB/
NLRP3/Caspase-1 i %48 % A Bl mRNA & & $EH
KRBT BB A 41 B RNA, 406
K RNA AR EEFNZERE , % RNA %% 588 cDNA
Wi J AT B SEEE PCR OS2 56 DA Ak A DG 58 R 3%
ik, 51 H A ER A R R A BR A wl I
AL, AW E 1, RT-qPCR W 414 95 C
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30s, 95 C 5 s, 60 C 30 s, 40 NAGH, LA MIXFFRLE,
GAPDH RNZ, R 278 H 2 mRNA
*x1 519F5
Tab.1 Primer sequences
e IEMFFH(5'—3") S FE (5 —3")
NF-kB TCTTCTTTTGGTAGGGAACTCTTG GGTGTCAGGCAGACCTCATG
NLRP3 GCAGAGCCTACAGTTGGGTGA CAGGCTTTTCCTCCTGGAGAGC
Caspase-1 ACTCGTACACGTCTTGCCCTCA CTGGGCAGGCAGCAAATTC
GSDMD CCAGCATGGAAGCCTTAGAG CAGAGTCGAGCACCAGACAC
IL-1B TCGTGCTGTCTGACCCATGT AGGGATTTTGTCGTTGCTTGT
IL-18 GCCTGTGTTCGAGGATATGACT CCTTCACAGAGAGGGTCACAG
TNF-a ACTGGCGTGTTCATCCGTTCT CTGAGCATCGTAGTTGTTGGAAAT
GAPDH AATGGTGAAGGTCGGTGTGAAC AGGTCAATGAAGGGGTCGTTG

2.7 Western blot 34| 32 % ¥ 4 F 41 4% NF-kB.
NLRP3 e Caspase-1 & & & ik B R BB 4w
MG A IS RN IR IBUE A 1, BCA YA E &
T, il %% SDS-PAGE #EME, &AM G L
FE, BERCHLIK, R N BER £ 3) PVDF JIE I
5% WA A =W B A 1.5 h, ARG B —3t
(NF-kB, NLRP3, Caspase-1 $i{k), 4 CIH &L
2, TBST PRI AR L5 S PR, AR 1Y
MBI —Ht, FWIFE | h, TBST WM, HE@
W SJRANAERE b, HEH A0S TR, ORI IR
Fr, JF2RH] Image J BRAFXS 607 EAT AL A3 AT

2.8  Jx AAL kA 3k B 2H 42 NLRP3., GSDMD
rab ik B E T 4% 2 3 0 O RUBR ¢
W, ABK. Al TR JE, T H R
B CEIOK, St )E, BN A P il
BELWTRIR 304838 v, IR E 10 min, PBS B
¥ 3 YRR 19 0L £ 30 min, EBRIMTE,

WM—Pi7E 4 CTWE LR, PBS P 3 KIGIMA
THUPE 3T CHEF 1 h, PBS ¥E 3 WS HiH DAB
W, JEHAREE Y, Bk, hHERKRE R, T
JerE B FER . IR, I Image J BT
PR TH R L

2.9 “itFodr it SPSS 26. 0 BAFHEATAEFE
SCIRE DL (xxs) Fow, 2 AU ELBCR A « Ki 5,
ZH BRI 22008, F— PP 2 L ECk
FHLSD %, P<0.05 #nEFHAGIFE L,

3 &R

3.1 #AHBFIATCIA KR XV MIKRAEE, £%
Kigguhm HaEdlEg, BRI R RO b
BRRE . KT RIEETHE (P<0.01); SEIRIA
B, 21 dJE, o S T 45 50 o 2 R H 2R e 40
KREICT MK EE | S5 RAGBUIIREML (P<0.05,
P<0.01), WFk2~3,

F2 BHAXBRXTMKEELE (%, ¥£s, n=10)

Tab.2 Comparison of joint swelling severity in rats in each group (%, x+s, n=10)

ZH 5 0d 7d 14 d 21d 28 d
IEHA 5.21+1. 14 6.70+1.59 16. 10£2. 69 27.15+3.36 31.32+2.01
FEI 2] 86.58+11. 06" 90. 39+9. 88" 92.26+8. 92* 94.34+10. 36" 88.43+8. 98"
2 ST I A 85.97+8. 61 88.37+9. 56 86. 82+8.57 81.94+9. 13" 74.88+13.98"
A5 AT R 87.84x10. 18 86.38+9. 85 81.56+12.77* 77.31£12.94* 67.87+16. 46"
2 IR = A A 85.47+11.83 83.21+9. 31 72.24+15.45* 64.83+16.24* 55.25+16. 58
FH S s 24 88.24x11. 44 81.17+11.09* 67.51+14.28** 58.67+17.85* 43.96+11.89

. S, ¥ P<0.01; SRR A, ¥ P<0.05, ** P<0.01,

Tab.3 Comparison of arthritis index in rats in each group (score, x+s, n=10)

R3I BHABRXTRIEHLILE (&, x5, n=10)

2051 0d 74d 14 d 21 d 28 d
IEHA 0. 000. 00 0. 000. 00 0. 000. 00 0. 00=0. 00 0. 0020. 00
REFRIZ 7.900. 96** 8. 18x1. 14* 8.38+1. 16" 8.10+1.21% 7.91+1. 05"
Eaaw iR ek il 7.81x0. 81 7.7520.77 7. 60+0. 74 6.57+0.56 " 5.47+0.73™
i SR R 2 7.72£0.77 7.27+0. 82" 6.23+0.79 4.95+0.78 ** 3.50+0.52*
it BRI T e 1 i 2 7.89+1.23 7.17+1.03 ™ 5.35+0.62™ 3.9320.37 ** 3.02£0.37*
P S 2 7.39+0. 98 6.90+0. 80 ** 5.84+0.75" 4.60+0. 62 3.42+0.38 "

T 528 FAE, 7 P<0.01; SERIL LA, P<0.01,
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3.2 RAHBFATCIA KARAFTARKEN S A

e A HERRPCTEWIER, REOGHEF
B OMMIESHN, HEPEESY, WmARTCHE, 5=
FIZH Eedss, AR 2 v ml A 380 20 1 3 T H 0 Gl 63 1
W, YRR | TEAMCE | HESASEL, AR
HAH R R ; SRR AL, 45l
ST AR S A AR B T AT . R PRI A K
R, A EIE T ) e RN R M 2H R e I
FHXTSERE , RPERIEE W, fay s f ia
AT RN R 2R BREW,
D R ELNRE, WA 1,

3.3 HAMBI A CIA KR b iF £oE B -FRF 8
e S PE R, RAAREIE IL-18, 1L-
18, TNF-a 7K FE¥FE (P<0.01); HHEAIZ

3007 “ 250
~ 200
2 B -
200 2
g E 150~
& 3k *¥% g
; 100 = 1007
)
= =50+
0- 0-
A B CDEF B

W ANSHYA, BANERA, C~F M <EmEmik, +.
* P<0.01,
& 2

[EFiil e

W A RZS A, BRI, C~E s MBE L, b miilE
4, F R RIS,
E1 HFHAXRRXTAHALARERES (HE 8, x100)
Fig.1 Histopathological morphology of ankle joint in rats in
each group (HE staining, x100)

B, g SRR R R e 2R R 4R Bt
W IL-1B . IL-18 . TNF-a /K14 AL (P<0.01),
2 B IR B4R BT 1L-18, TNF-o0 K F

FAK (P<0.01), WK 2,
50
#

o~
=
1

EE L
*% *%

[%)
[}
1

o
=]
1

IL-1B/(pg-mL")

—
=]
1

0-

C D E F A B C D E F

FONHEES A 525 A4l iR, # P<0. 01; SR i,

£Z£HKXRME IL-1B, IL-18, TNF-a /KELLE (¥xs, n=10)

Fig.2 Comparison of serum levels of IL-1, IL-18 and TNF-« in rats in each group (x+s, n=10)

3.4 HAHEBH A CIA KRB X W4 F 4% NF-
kB/NLRP3/Caspase-1 i % 48 % A B mRNA % ik 89
B SE P, R R BB R
NF-«kB. NLRP3. Caspase-1, GSDMD . IL-18. IL-
18, TNF-a mRNA EiEHFHE (P<0.01); 5
AL, g SRR 7 4570 e 2 RN PP 2 M 2K B
KATIAT UL NF-kB . NLRP3 . Caspase-1, GSDMD .
IL-18. IL-18, TNF-a mRNA F£ ik ¥ (P <
0.01), LI 3,

3.5 HAHMBE A X CIA X & NF-kB, NLRP3 #=
Caspase-1 & & £k 09 Hra HE A4, KR
ZH R R IE T B 414X NF-kB, NLRP3 . Caspase-1
HEHAFRIAYTIE (P<0.01); S5HAIAH LK, 2355
SRR TR R 2 RN R S A 2 R BB O R
ZH%1 NF-kB, NLRP3. Caspase-1 & [ 2 1k ¥ [ %
(P<0.05, P<0.01), #5889 )7 (7] 2 41 K R
KT ECE 40 21 NF-xB ., Caspase-1 & H 3£ ik R AR
(P<0.05, P<0.01), WK 4,

3.6 HAMBEFTICIA KAREAFT KB AR
2884

NLRP3, GSDMD %k #9 % SaxHA LK, #
RIZH R BB S| 41 2P NLRP3, GSDMD FH
FIRHEM (P<0.01) ; SHRIA AL, 4 7
Hh R e 2 R H S A 4 R RRLBR O T A L 4
NLRP3, GSDMD P iA ¥ (P<0.01), 2
A SN R R RER SGT HCE 4140 GSDMD [
PR (P<0.01), WK 5~6,
4 it

S RA TG T “BHIE” J58E, 250
IR 2 LA VO b FORN DU AR A, 456 PE b b S
T o5 KRR T it AR IR IR, sk ik #k
AR B2 50 07, IR - 22 IR 7 1
PHAY RA, HA @M, EHIER, @ IkmZ
B, A I SAIR, SR DT I
T LUK R B A, AR R A L 1
K, NIHEICRIEFEFRZ S, &AM EZ,; |
DA BB, B, A MR e he . % B
o UM DL AR BAZIR,; B4 A
JHETE I3 45 1B, AR AN RO, TR R Z M
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Q 5 o« % % T Q ix
,z e OF ;* %% g 24 s § 24 ¥
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= S S Z
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204 ## 201 107 #it
— . 8_
&= 15 = 15 &
E *% -E 52 61 *%
= 10 < 104 xx s
~ w § E 4- £
§ % & * g *x
g 54 *k ? 54 o $ o .
S = S|
A B C D E F A B C D E F A B C D E F

T AREAH, BABAIA, C~E R BB, ., RAlEH, FATEAERH, 55 AHLK,"P<0.01; SHEAIHELL
B, ™ P<0.01,
3 BRAXREBEAXATRBALR NF-kB, NLRP3, Caspase-1, GSDMD, IL-18. IL-18, TNF-a« mRNA 3 i% Lt %
(x+s, n=10)
Fig. 3 Comparison of mRNA expressions of NF-«B, NLRP3, Caspase-1, GSDMD , IL-18, IL-18 and TNF-« in rat
ankle cartilage in each group (x+s, n=10)

1.5 1.59 1.5+
##
T - *E *% T 1.0 1.0
L e . Sl
oo O : :
] 0] =
Fz' 0.5 E 0.5 2*0.5-
e :
A B CDEF
0= 0- e 0-
A B C D E F A B C D E F A B C D E F

e ARE gL, B RBEIL], C~E Bk, b, SisEd, FoAREERA, S5 ma i, ¥ P<0.01; SHEEIYLE,
* P<0.05, ™ P<0.01,
B4 SHEKRRBAXTHREHLE NF-kB, NLRP3, Caspase-1 EARIALLE (xxs, n=10)
Fig.4 Comparison of protein expressions of NF-kB, NLRP3 and Caspase-1 in rat ankle cartilage in each group
(x+s, n=10)

NLRP3E A&

: #i sl oo /:'7.:(. AL # B € D E ¥
W ANZEHM, BAEAIL], C~E M B K, b, SmRlmd, FRAREESA, 55 0HK,"P<0.01; SHEAIHLE,
*P<0.01,

El5 HAXRBEXTHRBHAL NLRP3 KiELLE (%60, x+s, n=10)

Fig. 5 Comparison of NLRP3 expression in rat ankle cartilage in each group (x60, x+s, n=10)
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304 "
X 204
W *%
=
% 10 ey B
O_
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