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HME.HI R YBHEMTH(PGAD) KR £ % X (RA)KRA T LB E FHAY 2T —EHE4
B(NNOS) A A% 1B (IL-1B ) EM B IR A F o (TNF- o KA Hrh, ik LI 48 24 Wistar X R,
REALL 340,440 16 R, oA AR BAAR M) Tm. b I AR REFFEATERA,RARKLT L
5 i e RONRY IR 5 R A AL R 5 ) R ;30mg/kg PGAD # 8 ; 7% 52 e A= Western blot 43 F
MEEFHZNNOSIL-18 & TNF-« #kik, R 3@AKKET LiFr RN IES . T Ll £ 4 nNOS,
IL-1B8 & TNF-« F ik &k, B 20 o 25 4 T LA 3T BB 2091 5 (P <0.05), 254 F AR A 48 T (P <
0.05), Zit PGAD * RA X RA &7 ERIPER, LAk Ta L #p6 F £l E 54 nNOS. IL-18 & TNF-
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Effect of PGAD on nNOS, IL-1p and TNF-a expressions
in hypothalamic paraventricular nuclei of rats with
rheumatoid arthtis

Chuan-mei Xie, Guo-hua Yuan
(Department of Rheumatology, the Affiliated Hospital of North Sichuan Medical College,
Nanchong, Sichuan 637000, China)

Abstract: Objective To investigate the effect of Peony and Glycyrrhiza and Aconite Decoction (PGAD)
on the expressions of neuronal nitric oxide synthase (nNOS), IL-1B and TNF -a in the hypothalamic
paraventricular nuclei of the rats with rheumatoid arthritis. Methods Forty —eight healthy Wistar rats were
randomly divided into control group, model group and PGAD-intervention group with 16 in each group. The
arthritis rat model was induced by type II collagenase and evaluated by arthritis score and paw swelling
score. The arthritis rats in the PGAD intervention group were given 30 mg/kg PGAD by gavage.
Immunofluorescence and Western blot were used to detect the nNOS, IL-18 and TNF-a expressions in the
hypothalamic paraventricular nuclei. Results The arthritis score, the paw swelling score, and the expressions of
nNOS, IL-18 and TNF-a in the hypothalamic paraventricular nuclei were significantly higher in the model
and PGAD -intervention groups than in the control group (P < 0.05). but significantly lower in the PGAD
intervention group than in the model group (P<0.05). Conclusions PGAD has therapeutic and protective effect
on the rats with rheumatoid arthritis, which may be related to the inhibition of nNOS, IL-18 and TNF-«
expressions in the hypothalamic paraventricular nuclei.
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WHESE A AT B T IR T SRR i & 2598 nNOS L IL-1B Sz TNF- o FIAMY 52

2R R ET 46 (rheumatoid arthritis, RA ) & —Ff
DL PR M 22 5615 2 e P EERAE I 2 S 1 A
SRR, BoRTbt T L B, RA SN K
R EGZ DA B R L Z JERA 1Y
—AEE LRI, AR, RA TERIZ N 411 e
JEE2 7 T B AORAIL I BT Ok sz 315G, h Feliv -
T A& - ¥ R %l (hypothalamic-pituitary-adrenal
axis, HPAA) HRETE RA i b A4 H EAE Y, T I
ik B 25 52 4% (paraventricular nucleus of hypothala-
mus, PVN ) /2115 HPAA (1) = ZERZ AP WF 58 A 30, A
25 H ¥l 7% (paeoniae and glycyrrhizae and a
coniti decoction,PGAD)BEA 5% RA AUAEAR , 2 il
St A DR R B I PR T UG, e —FPIR YT RA I
TFBM, {HE PGAD 1B 5iA97 RA BYEARPLH] A
il . AT IE i WK PGAD 2 75 18 1 1 i 57 e,
HET 5206 T B 2 55 A% A ool — AL A A T
(neuronal nitricoxi' desynthase,nNOS). 4% 1B
(Interleukin-18 ,1L-18 ) MMJEIRFEHF o (tumor
necrosis factor- o , TNF- o )35, #R1 PGAD J& 1518
150 PVN X nNOS.IL-1 B & TNF-a ik %t
RA EIRYT SR VER

1 MRS

1.1 ¥

T B AR R e Wistar KR 48 H, A 220 ~
260 gUJI[dbB=2Be sc g sh i 44t ), s el 37 %=
1520 +£2)°C , VB 43% ~ 45% , H FLH H R Ik
K KBS R R SR 1S IR TS5
1.2 Z@m5ilH

PGAD Il { M) & B 25 R A R A ] L &
i =30%, 5¢4 ol AR 55 [ Sigma 2 #H
nNOS.IL-18 & TNF-« —¥illy [ 35 [E Abcam 2%
A, YLK B BUAI 3 Abcam A ], L EHT %R H
Santa Cruz A=Y+ R\ H] .
1.3 XWzh¥sana

SD K ERUBEAIL 43 R xof A ZH AR AU 20 K 259+ Fidd
(PGAD 30 mg/kg),%i4H 16 H.
1.4 FHik
141 AR T4 25T K R IR 30 mg/kg
ey 20, BERIZH AN 2%+ Pl gl A LS80 K R
S50 4 I TS G 1 RGN, 25T T4 £
B il AP R e R AR a2, B RTEE 442 HE
B RSS2 A R AL 25 T 25 ) s i AR FRER K S

142 XY ALEEAFy KLPRIFED. 4 H
RA R BRI DG A BP0 8 430 LA RS
145 OF 1 HEZ A WA ; @1 L&+
HELEE AL D1 HRE L A 1 AL @1
JETCH PS5 FNZT ik

ST I FLE S A D RA BRI RRUAY T
Pk = PS> M 24 43 o AR 1431 H i
T BRI B Y L i s @A/ N B
SET AL (R FUR TS 5 HF8 1 sl X 1y) .
143 B AT B 21 RIFEFTHEE . 30%
TR S BRI, 500 ml A= BEER 7K whisk , 40 g/ Z2HEH
% +0.1 mol/L % iR £k 2% vl i ¥ (phosphate buffer
saline, PBS)pH {H 7.2 1 [ o HEESEAEVKIR L/
DEUF el g, a3yl |, B 14 pom,
144 SR EFRE RGBT LY AR
nNOS,IL-1B & TNF-« FHYERIZ 0. ¥ A
-80°CYKARHELH , &I 10 min,0.01 mol PBS ik 3 ¥K;
30% Triton $T4L 1h;5%4- 1liL3E 37°CEHAIRFE Lhs i
nNOS1.IL-1B A TNF-o —#i(1 : 200),4°Cit7K ,
In—He 1 : 200, A 37CIEIRAIRT 1 h,PBS o
Ueo WIMPENE R, 3o PO R T g
B, R BEUR B R G4 T50HT
1.45 Western blot #]  SZEGZETR 30 min i
Wik A FE SR, O A2 Wi T el = 55 4% , i
BT -80°CUKFR A E. 4°C ¥ PYN X Y], 34
fift 77 85 PYN XA Z, SR 5 451 3 O, L PYN
DXV 1T, B0 AR B I 2, NS rh oy
BRI YR VA R PRI S AR
B R il 3 SR T T e e (RR)Z Sk B2 6%, 53
B 10% ) FLIK 2 h, K550 A0 B 1 5 A% 21 SR A
TR (W5 300 mA,1.5 h & 110 V,1 h),
MR E T 3% 4- IV & R W I E s in—dt
(1:1000),4CHFE R, =5 H &3 e 52 o
VAW (tris buffered saline and tween 20,TBST)¥E
—Pi; =P (1 : 1 000)ZE MW F 40 min, TBST ¥t
“¥i, k. RF NIH Image J Fl Imagine 3k {4347
UG 3T o
15 %itFEFE

B TR ] SPSS 22.0 S itai b3, okt
DISSEL + bR 25 (x = 8) Fn , ZULI L H O 2257
M, 5 2255 W B 9 e SNK - #6256, P<0.05 Ry 22
SHGE L
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2.1 PGAD j&77 RA X RHITTR o

RA BRI B 17 R RA SR PUR Hk
B RBE L ek gy . XA AR K25 )
FHLLSETT RIS LU, 405 225007, 2R A Geil 2%
=M (F=56.341, P=0.000) , #f— 1 HL #5245 SNK -
q K6 , A2 RN 2 4 TH4H 51T 9 E40 i 10 R
H (g =23.649 F1 18.219, ¥ P =0.000); 54 KIZH [,
B, 23T R BROCTT RITA3FEAK (¢ =20.401, P=
0.000) (UL 1A) 57 17 KA 2K U UM K 43 Eb
B, AT 2T, Z R A E L (F=65.612, P=
0.000), iFE— A W L8 4 SNK-q #6: 56 , B 760 21

BRI 2 TC K - 53 B A1 ( ¢ =36.129, P =0.000) ( I,
K 1B),
2.2 PGAD 3t RA KR T K ¥ % 55 #%Z nNOS.
IL-1B & TNF- o PHMEMEZE T RIZHI N

XL IR K 25 T A R BT Fe i =
554% nNOS BH: #2550 5 43 %1 & 34.000.,42.000 F
19.000 pg/ml,I1L-1 B PFH: #2850 & 43 il - 0.183.,
0.610 #1 0.376 pg/ml, TNF- o FHPEH 2 50 543 51 N
0.890.2.343 #1 1.776 pg/ml( WK 2)., HHKEF T
i 28 55 %% nNOS \IL-18 & TNF- o BHMEMIZ o0
P, 205 2000, 2R A gt s L (F=51.712,
55.626 fl1 71.916,14 P=0.000)., ¥E—L WM LKL
SNK-=-q K5 , #ERIZH AN 259+ 2 R BT e i 8 5%

25T AR R UM KI5 5 T3 HE 2 (¢ =46.469 T
3 AR % NOS.IL-18 % TNF- o FHPEHI 2 TR0 5 T
F121.655,%) P=0.000); S LU #2590 T 2
61 v 61 1)
. R
R & 41
he 1)2) & D2)
B o= =
S - s T
fﬂ< o
pagiteEaE] R ZH 2T X HEZH FRRIZH Bt/ maiiEa |
A B
1) 5% R4 b4, P<0.05;2) 5 RIZH b4, P<0.05
Bl 1 PDAG 477 RA KRHITHSOH (n=16,x=5)
ot a2 o e Rl
nNOS
IL-1B8
TNF- o

2 FHAAXRTERESZ NNOS. IL-1B RTNF- o FRME#HZTHRIZE
8

(PEVOLEE x 40)



45 20 ] WL 25 A2 H BT 0 2 R 15 K BUT M3 258 nNOS LIL-1B B TNF- o F3A 154
~ 0. = 3 1)
- 60 1 = 08 3 !
g} - E 06 & X 1)2)
E 40 e 1)2) < tﬂfﬂ 2 3 —
# H g4 ; 55
20 { o i”i <§ 1 X
D %
=) = 02 ; :
z A z | | g
= 0 = £ 0 besescteseied
OIEE R 51 T/ AR BRI 25T AW B 2T

D5 AL, P<0.05;2) SHIRI4 LS, P<0.05

3 BAKBRTEMEE NNOS.IL-1B B TNF- « PRMHZTRILLLE

X R (P <0.05); BRI A, 2549 T W4l K R
T A28 22 4% nNOS . IL-18 & TNF- o FH 2
TCEE AT (P<0.05) (L 3),
2.3 PGAD X RAKXEBR TEMEZFZEHRIZN
=AU

NEHEZH | BIRUZH S 25T T R BT i =
5% K% nNOS 1 & ik 1 43 il b 19.7% .54.3% Fil
3.41%,IL-1B By K ik & 43l 1.75% .28.9% Fi
2.06% ,TNF- o« 1335 5 53 7l 4 12.4% .26.7% Fl
22.6% (WL 4), £4 K BT Foii = 5% 4% nNOS.,
IL-1B8 & TNF- o BYFRRE R, 2T 2011, 25
HY it L (F=31.188.38.912 f1 61.523,% P=
0.000). FE—WIH AL SNK-q K5, BRI 20
2+ WAl R RUT i 5% 4% nNOS L IL-18 &

(n=16,x+5)

TNF-a BYFIAE & T X R4 (P <0.05); 5820
Fede, 299K BT i 954% nNOS  IL-18
B TNF- o Rk i [f#R(P<0.05) (WL 5).
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4 FHKXRTEMEFZnNOS.IL-1B &
TNF- o EEHKIFRIE

0.4

0.6 1) 0.6 1
0.4 1)2) 0.4 12) 03 X 1)2)
z : - @ ¢ 02 X -
Z 02 { L 8021 T . T 3
1l . o
YR RN 2T XHURA] RO 2Tl YHHRZ BRI 25T
1) % ELH L #i, P<0.05;2) S HIZH %, P<0.05
5 &ERAAXBRTEMESEZ NNOS.IL-1p K TNF-a EARIEWLEE (n=16,xx5s)
3 it v AN B

RA J& T JHUE "G , h BRI XL JE B8 FAiH
I RA KA R SRS, i i e AT, 1R
ARIEHIIRHININ . BUREE - EZALYIRIT N
E, AR AGTR 25 ST R BT IR 2 B B S5
WERSE, HBTE T im S te g . i Tk
LGRS, BERIME IR B TR E LI Z . AT H
T AKIFER), WT 68 k. RIT AN,
FOBTER Bl AT H R T 2 i AAT &
HE L JIR T 3 IRZGLE AL, 1% 25 ] LIS RA GE
AR FERIE BN, 2 KR R i (E BARBIL

T i E S A PR S AR, R ALR
e - AT - PR RS RO AL, BFSE RN,
NNOS J&— P [a] Tl , 7776 T PN B2 40t . s 240 i
P2 TR St 2 A rh . nNOS 7 7E T 4870
T ARG X SRR R . 7E PN A 2
[ F 22 Jo A nNOS FHPE R £8 70, K BRI 2= N TE A
nNOS FYFIHIFIIG , BEFE 2= 55 % B A 1A A B S
PR LB TR R, R L nNOS 1T BEXTHPAA
T 5 1R A A 5% & B AR AR J5 3 21K,
RIRYZH KR RA FERENT BRI 4 5 5 0 R4 e e,
RERIZH PVN X nNOS FHYE# &0 /K E 5 & AN %
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ikt % P RA KL PVN X nNOS Tifig b 1% BR
KA. & PGAD JRYT )G, ST Lk, 254 T i
2 JE P B B A TR A, AR YT R VR R
PVN [X nNOS FH P4 28 S0 /K -5 25 11 19 3 35 B A1
K, ABFFE D PGAD % RA EAIGYT R4 4E H
5 PVN [X nNOS 7KFAR LA 26

RA & — i1 A 20 Jf 152 e AR o 42 ol %) T
JELH U A R o IR 2L A A | SRRE RN B
H B e SO A AR A BB R L[ sl i i
Jreta, AERFEFRAL OB S R S, AT A
EN ZFP AN T I 2 P A TA & RA R
KE MR E AT 24 25 RA [
AN BRI AR AR A0 MR RN TR, K 40 M PR R
2 K, —BAUdE IL-2.1L-4 1L-10 2535l T 200
PR E T 55— IL-1.1L-6 . TNF- «
G T R | E AN AR SR . PGAD
197 RA KRS, TNF-« \1L-6 & IL-1B 7K FR#IE,
F W] PGAD X RA WA ML 5 0] TNF- o F1
IL-18 K F-EUIHC,

M5 & B L,RA KB PVN X nNOS TNF- «
KL-18 FEiext Al THE . PGAD M BiRYT)a,
KB PVN X nNOS. . TNF- o % IL-18 & fEf%, 32
NFEAR PVN X nNOS . TNF-a M IL-1B8 /KF-RER
M PGAD 877 RA HI¥7FRY .

& £ X #:

[1] TAKESHITA M, KUNO A, SUZUKI K, et al. Alteration of ma-
trix metalloproteinase-3 O-glycan structure as a biomarker for
disease activity of rheumatoid arthritis [J]. Arthritis Res Ther,
2016, 18(1): 112.

RAZAVI H, RIETHER D, HARCKEN C, et al. Discovery of a
potent and dissociated non-steroidal glucocorticoid receptor ago-

2

—

nist containing an alkyl carbinol pharmacophore [J]. Bioorganic
Medicinal Chemistry Letters, 2014, 24(8): 1934-1940.

[3] JUHASZ P, ADAM MESTER, BIRO A J, et al. Clinical and ra-
diological dissociation of anti-TNF plus methotrexate treatment in
early rheumatoid arthritis in routine care: results from the

ABRAB study[J]. Molecular Biochemical Parasitology, 2014, 15(2):

169-178.

IR, XL, B, 4. HPAA LR I KR R K

R ARZHZL NF-«B {550 # i/ 3] S 3#IA7F5E, 2010, 35(3):

198-203.

[4

o

10

[5] VALENTINO R, SAVASTANO S, TOMMASELLI A P, et al.
Hormonal pattern in women affected by rheumatoid arthritis[J]. J
Endocrinol Invest, 1993, 16(8): 619-624.

SECA S, KIRCH S, CABRITA AS, et al. Evaluation of the ef-
fect of acupuncture on hand pain, functional deficits and health-

[6

—

related quality of life in patients with rheumatoid arthritis-a
study protocol for a multicenter, double-blind, randomized clini-
cal trial[J]. J Integr Med, 2016, 14(3): 219-227.

FENG Z , XU J , HE G, et al. The efficacy and safety of the
combination of total glucosides of peony and leflunomide for the

[7

—

treatment of rheumatoid arthritis: a systemic review and meta-
analysis)J]. Evidence Based Complementary and Alternative Medicine,
2016, 2016(2): 1-8.

SAHU R P, REZANIA S, OCANA JA, et al. Topical application
of a platelet activating factor receptor agonist suppresses phorbol

(8]

ester-induced acute and chronic inflammation and has cancer
chemopreventive activity in mouse skin[J]. PLoS One, 2014, 9(11):
DOI: 10.1371/journal.pone.0111608.

BHALEKAR M R, UPADHAYA P G, NALAWADE S D, et al.
Anti-rheumatic activity of chloroquine-SLN gel on wistar rats

[9

—

using complete freund's adjuvant (CFA) model[J]. Indian Journal
of Rheumatology, 2015, 10(2): 58-64.
[10] KOTHAVADE P S, BULANI V D, NAGMOTI D M, et al. Ther-
apeutic effect of saponin rich fraction of achyranthes aspera
linn. on adjuvant-induced arthritis in sprague-dawley rats [J].
Oral Surgery Oral Medicine Oral Pathology, 2014, 2015 (8):
844-853.
TATEISHI N, KANEDA Y, KAKUTANI S, et al. Dietary sup-
plementation with arachidonic acid increases arachidonic acid

[11]
content in paw, but does not affect arthritis severity or
prostaglandin E2, content in rat adjuvant-induced arthritis mod-
el[J]. Lipids in Health Disease, 2015, 14(1): 1-10.
VASCONCELOS A'S, OLIVEIRA ICM, VIDAL LT M, et al.
Subchronic administration of riparin Il induces antidepressive-

(12]

like effects and increases BDNF levels in the mouse hippocam-
pus[J]. Fundamental Clinical Pharmacology, 2015, 29(4): 394-403.
[13] BRENNAN-BOURDON L M, de LA CRUZ-MOSSO U, REYES-
CASTILLO Z, MIF and TNF-«
rheumatoid arthritis patients treated with disease-modifying an-

et al. serum levels in
tirheumatic drugs: a cross-sectional study[J]. Immunopharmacol-
ogy Immunotoxicology, 2015, 37(2): 1-7.

[14] WANG M, WANG B, MA Z, et al. Detection of the novel IL-1

family cytokines by QAH-IL1F-1 assay in rheumatoid arthritis[J].

Cell Mol Biol (Noisy-le-grand), 2016, 62(4): 31-34.

YASUKAWA K, KASAHARA Y. Effects of flavonoids from

french marigold (florets of tagetes patula L). on acute inflamma-

(15]

tion model [J]. International Journal of Inflammation, 2013, DOI:
0rg/10.1155/2013/309493.

(FEFF )



