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i E BMETERLFAAELIE LY £ (rtheumatoid arthritis, RA) B %) X R, 4 5 AP IR 69 2R B 7T 46 69 VE A LA, ik
MT0 R 6 B # SPF ekt SD R A P RIALATSS R, 5 T AR RFF69 RA XK SR A 15 AMAE G4, FEB R
48 AR R ML AR BEANAREFLFALMA, FHE16 2, THLFAANEFLFATRA, REANAARDALH
FHETR, 28 BREARLTAEREK, HXTRI R, EFR2 A, TRERE, RALT XBIOFTEARKG KT
B oL, A 51 A o g B[ & fm A% (interleukin, IL) — 1. IL — 6. Jif 3% 3R 5& B -F (tumor necrosis factor — o, TNF — o) ] = B AL
& B F [ A =8 ( malondialdehyde , MDA ) | #8 & 1. 4% 3% 1. % ( superoxide dismutase,SOD) & ftH Ak ( glutathione, GSH) ] 4% , IR X
REVBBME HE 3 &5 HATRE PR, M2 KRB BEALF Nod #44%F & 3(Nod - like receptor protein 3, NLRP3) ¥ 1
HAE S @S AFEG[IL - 1B L AR KX AR B EGH 1 (Caspase — 1) & NLRP3] 48, &R . QA FAFKRE L, BAM #E
FEAEFRLFABKRRNG LT IR E, ZF A 4T FENL[(3.43+£0.32)4,(2.44+0.20) 4, (0.86 0. 10) 4, F =
14.974,P=0.000] , #EAN B LR LHFTHAMGEF KIBFYKTREAA(P=0.001,P=0.000), FEH 2F LM £ KK
RTHENA(P=0.000), Q) ALLEHFLE, TOA R FENAREFFRLFLARAGRF IL-1B.IL-6,
TINF - ad-3rbss 08 £ 7 ¥ A %33 E L [IL - 1p:(128.82 £13.71) pg - mL™", (279.44 £28.21) pg - mL™", (213.12
20.65)pg - mL™',(176.76 £19.25) pg - mL™' | F =36. 554, P = 0. 000;IL — 6 (119. 56 + 12. 42) pg - mL™', (271. 18 +
27.11) pg - mL™",(198.43 £21.36) pg - mL™"', (146. 85 = 15.72) pg - mL™', F =28. 643, P = 0. 000; TNF — o: (203. 63
22.08)pg - mL™',(328.91 +36.22) pg - mL™", (275.88 £27.52) ug - mL™", (237.89 +23. 12) pg - mL.™',F =41.832,P =
0.000], BAMA BEANBRAEFLF AR REIL-IBIL-6TNF-a2EH5FEeL(IL-1B:P=0.001,P =0.000,P =
0.002;IL -6:P =0.001,P =0.000,P =0.016; TNF — o: P =0.000,P =0.002,P =0.043) ; sk F A A AL H L HF LMt fn ik 1L -
1B.IL -6 TNF — o 4% 3 4& F 44 28 (IL - 18:P =0.003 ,P =0.000;IL - 6:P =0.002,P =0. 000; TNF — o; P =0.031,P =0.001 ) ;
FHeFame i IL-1B.IL -6 .TNF — o &34 F#EMN (P =0.021,P =0.002,P =0.046) , 348 fo B AL 5% B F 4
T, UM UM SENARLFLF AR R 2R MDA SOD GSH 4F b4k 200 £ F ¥ A %t 3 E L[ MDA, (10.24 +
1.87) pmol « L™",(36.51 £3.63) pmol - L™, (21.33 £2.42) wmol + L™", (16.37 +1.85) umol + L™', F =15.632,P =0.000;SOD
(145.52 £14.72)U - mL ™", (40.41 £6.96) U - mL™",(79.42 +8.32)U - mL™", (106. 12 +10.22)U - mL™',F =21.334,P =
0.000;GSH; (38.54 +3.82)U - mL™",(14.77 £2.12)U - mL™",(21.63 £2.19)U - mL™",(28.63 £2.97)U - mL™' ,F =13.213,
P=0.000], BAE BHENAREFRLF LAY MY MDA £ FHFE G4 (P=0.000,P=0.000,P=0.001), 3 SOD GSH
AT =G4 (SOD:P=0.000,P =0.000,P=0.001;GSH:P =0.000,P =0.000,P =0.002) ;3 & A% E3H L35 T4 0
# MDA 4F ¥4 THA 4 (P =0.000,P =0.000), f23 SOD,GSH 4% 3 & TA A 41 (SOD: P =0.000,P =0.000;GSH. P =
0.001,P=0.000) ; L&A Meg it MDA &5 THEHRLFLA(P=0.007), 3 SOD.GSH &K T EHRLFLH(P =
0.002,P=0.003), @WHEBALKREFIRLER, TOAXTRBEALEN BEEF A AX T RBEALA L mAeizE,
TR LG A B YR, R A I E R AR Y R R R RE R AR & BRI eS A ek
AL RE TN BRE, @FBALL NLRP3 X AT ERMA KOS E, 2OU FRA SEFNAREHRLFLAKR
R AP E ML IL - 18, Caspase — | NLRP3 4 bk, 01 £ F 3 A %it 5 &L (IL-1B:0.46 £0.07,1.02 £0.10,0.72 +0. 08,
0.56 +0.06,F =31.025,P =0.000; Caspase — 1:0.54 £0.08,1. 16 +0.12,0.90 +0. 10,0.73 +0. 08, F =23. 658, P =0. 000 ; NLRP3 ;
0.69 +0.08,1.27 +0.12,1.01 £0.11,0.88 +0.09, F =28.754,P =0.000) ; B R 8 B EA M A EFLF A AT HEAL IL- 1B,
Caspase — 1 NLRP3 &-%¥ & F = a4 (IL-1B:P =0.000,P =0.001,P =0.042; Caspase — 1 : P =0. 000, P =0. 000, P =0. 006;
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NLRP3:P =0.000,P =0.001,P =0.013) ; # i& 7l 204 £ 3 £ 3 22009 IL — 1B, Caspase — 1 NLRP3 43 ¥ /& T 4% 21 (1L - 1B:
P =0.001,P =0.000;Caspase —1:P =0.006,P =0.000;NLRP3.P =0.007,P =0.000) ; ¥ 23 12049 IL - 13, Caspase — 1 NLRP3
SEHRTHEMNL(P=0.007,P=0.018,P=0.046) , ZEif:FH LF LA A B ok & RA BEA K K09 K5 Pk, 48 R AL =T
#t 2 i1t T A IL - 1B, Caspase — 1 NLRP3 &4 £i& , #ph) NLRP3 ¥ b fh43 5 il BA-F-09 KRR,

g R, KRR BRI Nod KB A 3 A4 MR K B, Sprague - Davley

Efficacy and mechanism of diosgenin against joint swelling in rat models with rheumatoid arthritis

ZHANG Huayan,HE Yuanjun

Zhejiang Quhua Hospital , Quzhou 324004 , Zhejiang , China

ABSTRACT Objective:To explore the efficacy of diosgenin against joint swelling in rat models with rheumatoid arthritis ( RA) and its
possible mechanism. Methods ; From the 70 6-week-old SPF-grade male Sprague — Dawley ( SD)rats,55 rats were randomly selected and in-
tracutaneously injected with type Il collagen for inducing RA ,and the remaining 15 rats were classified into blank group. The successfully
modeled 48 rats were then randomly assigned to model group, activator group and diosgenin group, 16 rats in each group. The rats in diosge-
nin group were treated with diosgenin,the ones in activator group with nigericin sodium salt,and the ones in blank group and model group
with normal saline( NS) ,once a day for consecutive two weeks. After the end of intervention, the joint swelling of rats in each group was
evaluated based on the arthritis index( AT). The levels of inflammatory cytokines including interleukin(IL) —1B,IL -6 and tumor necrosis
factor — a(TNF — o) and oxidative stress ( OS) inducers including malondialdehyde ( MDA ) , superoxide dismutase ( SOD ) and glutathione
(GSH) in peripheral blood were detected. The synovial tissues of rat joints were stained with hematoxylin — eosin ( HE ) for pathological ob-
servation, followed by the determination of the expression levels of related proteins including IL — 18, cysteinyl aspartate — specific
protease — 1 ( Caspase — 1 ) and Nod - like receptor protein 3 (NLRP3 ) in the NLRP3 inflammasome signaling pathway. Results: The differ-
ence in Al scores among model group,activator group and diosgenin group was statistically significant(3.43 +0.32,2.44 +0.20,0. 86 +
0. 10 points, F =14.974,P =0. 000 ). The Al scores of activator group and diosgenin group were lower than that of model group (P =
0.001,P =0.000) ,and that in diosgenin group was even lower( P =0.000). The comparison of serum IL —18,IL -6 and TNF — « levels
of rats among blank group, model group, activator group and diosgenin group revealed significant differences (IL - 13:128. 82 +13. 71,
279.44 +£28.21,213.12 +£20.65,176.76 +19.25 pg/mL,F =36.554,P =0.000;1IL -6:119.56 +12.42,271. 18 +27.11,198.43 +
21.36,146.85 £ 15. 72 pg/mL, F =28. 643, P =0. 000; TNF — «:203. 63 +22. 08,328. 91 +36. 22,275. 88 +27.52,237. 89 +
23.12 pg/mL,F=41.832, P =0.000). The serum IL - 18,IL — 6 and TNF - « levels in model group, activator group and diosgenin
group were all higher than those in blank group (IL - 18:P =0.001,P =0.000,P =0.002;IL -6:P =0.001,P =0.000,P =0.016;
TNF - a:P =0.000,P =0.002,P =0.043). The serum IL - 183,IL -6 and TNF - « levels in activator group and diosgenin group were re-
duced as compared with those in model group(IL - 18:P =0.003,P =0.000;IL -6.P =0.002,P =0.000; TNF - o: P =0.031,P =
0.001) ,with the lowest levels detected in diosgenin group( P =0.021,P =0.002,P =0.046). There were statistically significant differ-
ences in plasma MDA, SOD and GSH levels among the blank group, model group, activator group and diosgenin group ( MDA ;10. 24 +
1.87,36.51 £3.63,21.33 +2.42,16.37 +1. 85 wmol/L,F =15.632,P =0.000;S0D;145.52 +14.72,40.41 +6.96,79.42 +£8.32,
106.12 £10.22 U/mL,F =21.334,P =0.000;GSH:38.54 +3.82,14.77 +2.12,21.63 +2.19,28.63 +2.97 U/mL,F =13.213 ,P =
0.000) . The comparison with blank group showed that the plasma MDA levels of model group,activator group and diosgenin group were ele-
vated( P =0.000,P =0.000,P =0.001 ) ,while the plasma SOD and GSH levels declined (SOD:P =0.000,P =0.000,P =0.001;GSH;
P=0.000,P=0.000,P =0.002). The plasma MDA levels decreased, whereas the plasma SOD and GSH levels increased in activator
group and diosgenin group in contrast to that in model group( MDA ;P =0.000,P =0.000;SOD.P =0.000,P =0.000;GSH;P =0.001,
P =0.000). The plasma MDA level was higher,while the plasma SOD and GSH levels were lower in activator group than that in diosgenin
group( P =0.007;P =0.002,P =0.003). The pathological findings demonstrated that the synovial tissues of rat joint in the blank group
was normal in structure and morphology. However, the inflammatory cell infiltration , synovial cell proliferation, vasodilatation and thrombosis
were presented in synovial tissues of model group. The pathological changes in activator group were milder than those in model group , mani-
fested as slight synovial cell proliferation. The improvements of pathological changes in diosgenin group were more obvious. The blank
group, model group,activator group and diosgenin group differed from each other significantly in the levels of IL — 18, Caspase — 1 and

NLRP3 in synovial tissues of rat joints(IL —18:0.46 +£0.07,1.02 +0.10,0.72 +0.08,0.56 +0.06,F =31.025,P =0. 000 ; Caspase —
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1:0.54 +0.08,1.16 +0.12,0.90 £0.10,0.73 £0.08,F =23.658,P =0.000; NLRP3:0.69 +0.08,1.27 +0.12,1.01 +0. 11,0.88 =
0.09,F =28.754,P =0.000). The levels of IL - 1B, Caspase — 1 and NLRP3 in model group, activator group and diosgenin group were
higher than those in blank group(IL -18:P =0.000,P =0.001,P =0. 042; Caspase — 1:P =0.000,P =0.000,P =0. 006;NLRP3 . P =

0.000,P =0.001,P =0.013). The levels of IL - 1B, Caspase — 1 and NLRP3 in activator group and diosgenin group were lower as com-
pared with those in model group(IL -18:P =0.001,P =0.000;Caspase —1:P =0.006,P =0.000;NLRP3.:P =0.007,P =0.000) , with

the lowest levels detected in diosgenin group (P =0.007,P =0.018,P =0. 046). Conclusion; Diosgenin can effectively relieve joint

swelling in rat models with RA possibly by down — regulating the levels of IL — 13, Caspase —1 and NLRP3 and inhibiting NLRP3 inflam-

masome — mediated inflammatory responses.

Keywords arthritis, rheumatoid ; diosgenin ; Nod — like receptor protein 3 inflammasome ;animal experimentation jrats, Sprague — Dawley
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0002, FEIRJE 23 ~25 C {2 60% ~65% s, &
12 h SR N R o SEEG T SR i B A Bl ) S
RAC P2 A o HtE v
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3,NLRP3) & VA4 #5505 771 Je H R R #hEh (7
LIRARAEURHCA RA R, W 07 ORM R
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I 1 (Caspase — 1) 2 5w BEHUIA BRI S8 AL 16
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Yo PRFE KT (tumor necrosis factor — oo, TNF — o) A
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T ZHREEN 5 mg - mL ™" AR G SE Ak
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FE2 DMSO (KR8 5% |, Bl e H ot . = 1
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O, A0 B LA, Ak 43 B ] WP Ol 22 1) T PR 2 21
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FE T4 B S BRI E 450 nm AL AYIOERE (A B ,
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T
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AR E IF 5 SOD & 5, DL ELISA 365 Jf 11
5. GSH & &,
2.2.4 IR LURHAAMEE TSR P g
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FIRFE 1 h, WIS A ECL KOt B . R
Image J #f4AT EZ, LA B — actin N2, 1L - 18,
Caspase — 1 [ NLRP3 A X} ik & FH 8 [ 5545 K
{H/B —actin & [ 55407 K EEHRIR

2.3 HIEFITAZE R SPSS24. 0 F kAT E s
Bttt £ 4R BB ST R A8 E AP i 4 5% R+
i SR MR T A 2 NLRP3 48
PEIAAE 530 B%ORH DG B 1 7 i i 4L TR SR R
R ZE 5 2550 B, ELIAT I 1 EL S XS SR ] LSD — ¢ K56 o
K36 KU o =0.05,

3 & B

3.1 XTHEKERTEEER FA KR RIE
B, 2 S A G FE S BOGR A mE R 2o
R R TBAIL (P =0.001,P =
0.000) , 2357 ' 1 T 4 19 55 48 48 BUIK T 3006 R 41
(P=0.000), W1,
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BiteE i o BN O R A1 S8 P e A Al
HIL-1R.IL -6 INF - o & & & T2 A4 (IL -
1B:P =0.001,P =0.000,P =0. 002;IL - 6; P =
0.001,P =0.000,P =0.016;TNF —: P =0. 000, P =
0.002,P =0.043) ; ¥4 3i 77 20 125 35 12 5 0 41 9 L
IL-1B.IL -6 TNF - o« S ¥R TAAAL (IL - 18
P=0.003,P =0.000;IL - 6:P =0.002,P =0. 000;
TNF — ;P =0.031,P =0.001) ; 257 247 J04L (9 1775
IL-18.IL -6 TNF — o &K TG R4 (P =
0.021,P=0.002,P=0.046), W31,
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MDA 4 i1 F 25 (141 (P =0. 000, P =0. 000, P =
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- 48 +( & 288)

HEIEE 2021 424 A % 33 %% 4 #] ] Trad Chin Orthop Trauma,2021,Vol. 33, No. 4

P =0.000,P =0.000,P =0.001;GSH:P =0.000,P =
0.000,P =0.002) ; #7771 21 S22 357 2 17 Jo 4 i I 2%
MDA & & TR ZH (P =0. 000, P =0.000) , Ifi
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0.003), W31,
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ENEER KSHARMXEYHBEHHIL-1B,
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18:P=0.000,P =0.001,P =0.042; Caspase — 1 . P =
0.000,P =0.000,P =0.006; NLRP3.:P =0.000,P =
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1B Caspase — 1 \NLRP3 & it 3£ F-HOA41 (1L - 1B
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0.000;NLRP3.P =0.007,P =0.000) ; ZEH EAF G4
i) IL — 1B, Caspase — 1 NLRP3 & &5 MK T I00% 77 41
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