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WE: B KA AFE7TRBRFFAEXT X(CIA)ZE5RT T afm-&4-F LIk (HPA) 2h 4
%o ik Wistar X R4 =R A EHF | BER(C ) fodh K2 24 A & CIA X ABEAR, 7 d s KR
HHRFRMARL T EH CN BRI R, WRLIESEH 14 K ig 4T E K42 mg-kg ™ &% 253 25,
50 #2100 mg-kg ™', %K 1 Kk ,%52:28 d, WK LEJE F 14,21,28,35 F2 42 K ALK CIA X R 49 2 KA Ik
Ak RAGHA T, B RIGH 2 RR KA, 35 Fo 2 4] o 5248 B IR R i & #E AR
# % (CRH) AR LR g s % (ACTH) Fo LR A (CS) 42 ; %] & 7, A ELISA kel & m fe /- % 4
(IL4) F#FE y(IFN-y) JIL-1B A 3R B F o(TNF-o) Fodn Cll #uth&2 . SR 5 EFxRasat,
A IBLE K R A LAY, 2 KK FH(P<0.01), 2 CRH.CS. 4 C Il 24k IFN-y IL-1B #» TNF-«
KFRAEZHAZH(P<0.01),IL4 KFFH%(P<0.01),ACTH R 2 & %, ig 4T % % 3% 50 f
100 mg-kg ™' T4 CIA X R & B AAK, AL E Y K353 (P <0.05) , £ 5 42 X 2% X 34 h AR 2 B2
#6.4+0.7 4 %5.6+0.5/25.4 +0.7(P<0.05) ;4 4 A 23 fB 40 fn 7% IFN-y % (21.3 £2.5)ng-L "% £
16.6 £1.3#2(16.1 £1.9)ng-L™' (P <0.01),IL-1B & (37.3 £4.2)ng-L "4 £ 32.1 2.9 #(31.2 =
4.1)ng-L™"(P<0.01),TNF- % (53.9 +7.9)ng-L "4 % 39.4 +6.8 #(31.3 +6.1)ng-L " (P <
0.01) % Cll %A% (2.13+0.32)ng-L "% %1.35 +£0.58 f2(1.10 £0.42)ng-L"' (P <0.01) ,IL4 &
(26.6 £3.0)ng-L "5+ £41.9 3.1 #2(49.1 +4.2)ng-L ™' (P <0.01) ; 44% 42 32 CRH #4 /K F vy 45 A xf
BE2065(2.3+0.5)ug L' #5%4.9+1.0 #(5.3+1.1)ug-L""(P<0.01),CS & (33 £10)ug-L~"H
5% 47 9 #2(51 £13)ug-L™' (P<0.01) ,ACTH K-F A EFHH(P<0.01), &it H#HF%57 CIA
THLEY PHA #h A %,
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2 KB 2275 4 (rheumatoid arthritis, RA) 1)
RIHLE o3 R 2. W C &uESE, T Frin-a {4-
% F ® ( hypothalamic-pituitary-adrenal axis,
HPA) i 5 RA 1 B B 2 DA OC ., BIAT B 2
G RYA YT RA 1Y H FH259) , (B HAE FOLEIIE A 2 5
SNERE . RdRIE , AT ECH REE I I HPA Bl i
WogEth e, It 5 WM AR T S A R
A g AT AN R A R 4R R IR HPA )
AE AT RS AT S H PVERIALE . AT 25 2 B AT S
16 7 RAR) N1, B S 90% L
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PRI AR 5 WL AT 24 1 R Jie It 15 S 2 561 48 (colla-
gen-induced arthritis, CIA ) & B2 JIUHT K | 48 i
A HPA BhIh eI 52 M, -1 AT 25 H IR T CIA &
51T HPA filrfy ¢

1 RS

1.1 Y. A . EEZRXF LT

fi e Wistar JCB, HEPE, W T8 2%, M BTt 140 ~
180 g, i/ & K25 B sh Wy b4 ik, s Wil ik
50 SCXK (#5)-2010-0002, Aj 2+ 1 [ v [H 4=
Wi S BT, 4 =98 % ; b 25K 4 ( dexametha-
sone,DXM) Il A ] AR = A A I il 24547 FR 2% =] 5 5
R4 L 5% F2 AT 4 2R A e Tl W BE . A
HJ5 )5 (bovine collagen type I, C I ) F19 FG 58 4
{£37 ( complete Freund’s adjuvant, CFA) Ity B 3&
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[ Sigma 24 F] ;02 B F R B R BElG E ((corti-
cotropin-releasing hormone, CRH) #1 {7 Jii il ( corti-
costerone, CS) it Ay s ialn) & 1 A KL LAl
B R TR R A5 A B E i B iR (adre-
nocorticotropic hormone, ACTH) Jit 5t G 28 43 #r il
SERA & B A S AR EOR BT B i
% 4 (interleukin-4, IL-4) , T4t & y (interferon-y,
IFN-y) , IL-1B FIREIASEH 1 a(tumor necrosis fac-
tor-a, TNF-oc) ELISA il iG] &0 B Fe s A=) L
AR ; 1 C Il ELISA filliGhl & i Sigma 23]
PfE. Wallac 1450 MicroBeta TriLux AN IR K35
Perkin Elmer /5] 7= 5 ; Multiskan MK3 B fifi 7%
7522 Thembo Fisher Labsystems /3y &]72 0,
1.2 CIA XRIEEWHEMELH

Wistar K 90 H BN M IER X IR (10 H)
1 CIA B2 (80 H), 4% f# T 0.01 mol-L ™" i
BRI C Il (% CIl 2 g-L™ ) N A S AR CFA o,
FEARIR 25 10 T 5 & 78 3 FLAL, ) A L4 Wk B8
19-L7' 1 C Il AT RAE4 . CIA BRI 1
KRB B A ES C Il 100 ug,7 d J5 TR
AR AR T K v S AR R R i Y C
1o X HRLAAE ] FR 7 1 S S AR A K
VIR G e J5 5 14 Foxf CIA BRI ME Tk , SR 56
WM AT R 8% (arthritis index, Al) , HATR
I S B v A L IS VS i VEAN PR B Y S
ZL 52 g3 RO A BRI K 53 43 BESCHT AT Y
ST AK 54 73« AL 35 R 5 78 N 1 4 2 T ik
R AR TSR 8 A1 Wi 28 A i R TR,
1 HRE Al gmh 12 75, Al >2 3ihk CIA i &
R, Wi s i CIA B8Rk B 50 HEHL >
521, B A AU X R4 BE R + Aj 24 25,50 FI
100 mg-kg ™' S + DXM 2 mg-kg ~i&y 74, A4
10 Ho BAHARRTYIRGRZEG5 14 ~42 K ig 45

ZEI) 5% IR AP RN, BRIk, L2 28 d,
1.3 XFRIBHUE

IR 9% 5 565 14,21 ,28 ,35 F1 42 R4 41
TR B T R 48 1. 2 Ty b4 Al
1.4 17 IL4,IFN-y, IL-1B, TNF-o #1357 C Il #1
&7k E M E

RIRGZ IG5 2 KK A% AR BRI it I 11 4% il
15, R ELISA TR, BV EH 0] & Ui B A T
1.5 % CS,CRH #1 ACTH 7k EillzE

KRB IG5 2 KA IR Rk I it 5 1 4% 1
W B oA, HARSRAE He A0 S R T
1.6 HiITENH

ST SE LR DL X £ s 2%, 411A] H AR
SPSS16.0 Gl 4 fF AT B R Jr 2250 B, I LL
BERA g, P<0.05 YCHHA G #ER

2 #X

2.1 AZ5ExE CIA KR 2 TR AKEY 820

IR G I 55 14 K, B0 KBRS v S I I i)
3 AN R BESETT LT, R4 R BRUR BEP K, 565 21 K
FKEBAT A B Bk ok e, 575 28 KR i ik B fgd Jn =, Jf:
575 35 Kk B ; 55 R AT A] 5 1 5 4 AL AH EE
WIR Sed% 5 55 14,21,28 ,35 1 42 K& KR Al
BT (P <0.01), SRS AL A, w1k e
YEIG A 42 RAj251F 50 #1100 mg-kg ™' 41}z DXM
2 mg-kg AT 4 Al Bl B REAE (P <0.05, P <
0.01) , 4724 25 mg-kg ~'JA I 415 BRI IR 41 L
MBI (R,
2.2 H#EI CIA KR Mm% IL4, IFN-y, IL-1B,
TNF-o #0371 C |l Hifk 7k F RIS

F2 G RPIR 5 IE RO B g, AT B2
M3 IFN-y, IL-1B, TNF-o F14% C Il Fiofdk K F 0 &

TATZTE, DXM, A B FNE 5 % B4 T T (P <0.01),IL-4 K (P <0.01) ; 57X} g
Tab.1 Effect of paeoniflorin on arthritis index ( Al) of collagen-induced arthritis (CIA) rats
Group Al
14 21 28 35 42(d)

Normal control 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
Model 3.0x0.2™ 3.9+£0.5™ 5.7+0.9" 6.5+£0.7" 6.4+0.7"
Paeoniflorin 25 3.0x0.4 4.0+0.7 5.5+1.4 6.4+1.6 6.2 +0.8

50 2.9+0.1 3.7 0.5 5.1+0.5 5.8 +0.6 5.6 +0.5"

100 3.1x0.3 3.8+0.6 5.2+0.8 5.6 0.7 5.4 +0.7*
DXM 2 3.2+0.4 3.7 £0.5 4.5+0.3" 5.2 £0.4* 5.2+0.6"

Collagen || was used to induce CIA rat model. CIA rats were ig given dexamethasone (DXM) 2 mg - kg

-1 or paeoniflorin 25, 50 and

100 mg-kg~" after 14 d primary immunization, once a day , for 28 d. Al was measured on the 14th, 21st, 28th, 35th and 42nd days after
CIA model was prepared. x+s, n=10. * P <0.01, compared with normal control group. P <0.05, P <0.01, compared with CIA

model group.
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Tab.2 Effect of paeoniflorin on concentrations of interleukin-4 (IL-4) , interferon-y(IFN-y) , tumor necrosis fac-
tor-o( TNF-«) ,IL-1B and anti-C || antibody in serum of CIA rats

Group Anti-C || /ng-L~" IL-4/ng-L"" TNF-a/ng-L ™" IL-1p/ng-L"" IFN-y/ng-L""
Normal control 0.19 +£0.09 60.6 3.1 7.1+2.0 24.9+2.9 14.5+1.7
Model 2.13+0.32* 26.6 +3.0 " 53.9+7.9™ 37.3z4.2" 21.3+2.5*
Paeoniflorin 25 1.64 +0.50* 35.8 +4.3% 45.7 £7.4% 34.8 £3.2 19.5+1.9
50 1.35 +0.58" 41.9 £3.1% 39.4 +6.8" 32.1+2.9% 16.6 +1.3"
100 1.10 0. 42" 49.1 +4.2" 31.3+6.1% 31.2 +4.1" 16.1 +1.9"
DXM 2 1.11 +0.22" 39.0 +4.8% 18.7 +3.2" 26.9 +3.4" 14.3 +3.3"

See Tab. 1 for the treatments. On the 42nd day after primary immunization the levels of IFN-y, IL-1B, TNF-«, IL-4 and anti-C || antibody
in serum were detected with ELISA. x+s, n=10. * P <0.01, compared with normal control group; * P <0.01, compared with model

group.

A, A5 251 50 #1100 mg - kg ' 4 % DXM
2 mg-kg 4R IL-4 B2 TH R AN A A S bR 2 2
R (P <0.01) ;25257 25 mg-kg ™' 4] TNF-«
L C Nl HLiR KB BFEK (P <0.01),IL4 Jhi5
(P<0.01),IFN-y #I IL-1B JCHH B84k .
2.3 #z5E %t CIA KR Im%¥ CRH, ACTH %1 CS
b A

33 GERPTR 5 IEH X R g BT X iR 2
K3 CRH F1 CS /K-F-W] WAL ( P <0.01) , 71
ACTH U JCH] 7228 4k ; 55 46 8 ] BEZH A Eb, A 25 1
50 #1100 mg-kg ' #H1f 3% CRH, ACTH FiI CS /k
FRETHE (P <0.01) A2 25 mg-kg ™' 41
CRH #i1 ACTH 754 7+ ( P <0.05) , 1 CS JGH i

AL

Tab.3 Effect of paeoniflorin on concentrations of
corticotropin-releasing hormone (CRH), adrenocorti-
cotropic hormone (ACTH) and corticosterone (CS )
in plasma of CIA rats

Group CRH/ug-L~' ATCH/ng-L~' CS/ug-L"’
Normal control 7.6+0.9 8.8+1.5 62 +6
Model 2.3+0.5™ 11.1x1.5 33+10™
Paeoniflorin 25 3.1 x0.7%  13.7x2.1* 38 +11
50 4.9+1.0% 17.0x3.2% 47 £9%
100 5.3+1.1% 18,2 +4.0% 51 £13%

See Tab. 1 and Tab. 2 for the treatments. The concentrations of
CRH, ACTH and CS in plasma were detected with radioimmuno-
assay. x+s, n=10. ™ P <0.01, compared with normal control
group; *P<0.05, #P<0.01, compared with model group.

3 i

CIA Zh R A Sim AR RA AR B
AT RA B BRAE Sh AR . HPA Sl i 422
HERE DRI AR B B B0 28 55 4% 1 b )/ 48
PErp U R ENTREMS & il CRH, SR 5 i L6 e /)

0% S Tiibu N 117 TR Gl B e NG 1) S 2 TN T
Feit ACTH, ACTH FEEIE B 1 i e 5t 40 it 45 U
W R B . IEH LT, IFN-y, IL-1 F1 TNF-«
SESAE R - W BT i 73 W CRH, CRH i i i
A5y ACTH , fefi Bt B i B BISCR 23 s, 4kl 2%
E RGP N o ASDFFE 45 R 27, CIA K EUAM A I
IFN-y, IL-1B H1 TNF-oc 25 4 iE 17K F- B 2. T+
11 CRH FUKE K Jot 5 R 7K AP R AR, SR W AE R AE
THIRIECT HPA BlOFARE ™ A= 24 ay , X R CIA
KB HPA Bhishfesz 2 17 i, RA £ HPA Hhz)
B SR A SC A PR 73 WA 2L, , A T FBE AR AE 7™ A=
IR e O - [ Nl N ST
JRAT—7K P I Re BB 2T 51 HPA Bhimil . AwE
FEERFKY], CIA BRI UMK CS #1 CRH [#AIL,
AT BETT iR He o WK, $2 7R CIA R BT il
G FIRINRE AT REAFAE B PG , T AT 25 1 WA B TiX
SEIHRERY I IZ s ACTH JKF- 55 1E # R B HE B Te A i
AL, B — SE IR 45 R AN BE A o TR IR D) RE R 5 2
B AT IR YT 20 ACTH 7K E-FH 25 1 A] i 2
FATLAFER KA T F Fefiti 40 CRH (17K F-, A
MR PE T AT ACTH (143, Fe 233 CS (B J
FiR ) KPR TR o

W B B J2 HPA (I REY BT, ml MUKE RK
52 mRNA 3k L il 40 i B 4o IL-1, L2,
IL-3,IL-6, TNF,IFN-y I GM-CSF 11y 4:"° | fig
5 AR L A0 A P A AR T R R
FRIEER , i e 2 . WFIE W], Wl B B 3% i T
DL Th A1 Th2 (19531k, Rl Th2 4a i s, [
BHE] Th 20 fu3E M, 42 3F Th1 4 ) Th2 41 s
PRS0 Th 1 Th i i 41 P 7 7= A AR 35 3t
YER, PR 2% . Th 2t =240 IFN-y, IL-2
1 TNF-o, 1755 B W 20 il 53 WA 98 9 A F~ TNF-a,
IL-1 A1 IL-6, =22 5 20 ez s Th2 4 fifd 5= 223
LR AT IL-4 A IL10, 2 50 5, JFaemHl B
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Wit 2 B4 5 A R A X 5 977 A2 o RA J2 L Thi
AL TR T C R AE ) o ANBFIEAE SRR, AT 2
HAT DXM B n] AR 28 R B I IFN-y 7K P, Tt
i IL-4 i Th 200 35 Sl D0 38 9 5 B4R AIE 1)
Th2 f#s , H-F#A% IL-1B, TNF-o FiIfT C Il Hi k% %
REAHSEIH T IR, Zeff ST JAE o

ST B PR BA SR RPTRBOR N LA 4
BEFTIE L, BRICZ A1 A B iR b 2 — g AR A
259, BEAEZE RA [ R RE ®) L [, B 20 140 LA
K BRI HCR BOA IR TT RA I RMD 257,
(EUR R R B B B 3R mT A Hh B0 i
P VEIRAE SRR R IR SR 1k AL g ik %
SFAN RN o A TER DM BE AR R 4 24 280 R o
/AN RSN s PR /N 790 kA R T i R
ThHARYE KGR 2593697 RA, IR T B4 977
SRR AR — S I i T AR TS R R,
AT RENGE CIA BT S HPA B D &g, 58 bl
BEJSTR (53- 0 K-, AEHT 4 15 S A A O
J7 W7 A B R R AR ROR o AR RARTE
IR 2SI 25 BAT S /N R L, AT A B
TRWATATGRT RA (/R RIPLE, 4878 ] L%
VEE FH AT SR B AT 24 B s A R B I
WERIGIT RA, LU 259 A RSN
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Effect of paeoniflorin on hypothalamic-pituitary-adrenal
axis of rats with collagen-induced arthritis

Yl Jian-feng', TANG Xiang-lin®
(1. Drug and Cosmetic Department, Cosmetology Medical College, Yichun University, Yichun 336000,
China; 2. Laboratory of Pharmacology and Toxicology, Institute of Radiation Medicine,
Academy of Military Medical Sciences, Beijing 100850, China)

Abstract. OBJECTIVE To study whether paeoniflorin’s effectiveness in treating rheumatoid arthri-
tis is associated with regulating hypothalamic-pituitary-adrenal ( HPA) axis in rats with collagen-induced
arthritis (CIA). METHODS CIA was induced in Wistar rats by an intradermal injection of bovine type ||
collagen(C || ) emulsified with complete adjuvant. Seven days later, the rats were repetitively immunized
by this emulsion. From the 14th day after primary immunization, the CIA rats were intragastrically admin-
istered paeoniflorin 25, 50 and 100 mg-kg ™' or dexamethasone 2 mg-kg ™', once a day, for 28 consecu-
tive days. On the 14th, 21st, 28th, 35th and 42nd days after primary immunization, the toe and ankle
swelling and the arthritis index( Al) of each rat were observed. After administration, the rat blood was



- 672 - PE%EFEERFLE201358 A% 27 55 44 Chin J Pharmacol Toxicol, Vol 27, No 4, Aug 2013

taken by removing the eyeball. The concentration of corticotropin-releasing hormone (CRH) , adreno-
corticotropic hormone (ACTH) and corticosterone( CS) in plasma was measured by radioimmunoassay.
The level of interleukin-4 (1L-4) , interferon-y (IFN-y), IL-1B, tumor necrosis factor-a( TNF-a) and anti-
C Il antibody in serum was determined by ELISA. RESULTS Compared with normal control rats, the
level of IFN-y, IL-1B, TNF-o, CRH, CS and anti-C || antibody in the peripheral blood and Al of CIA rats
increased while IL-4 decreased( P<0.01), and ATCH had no significant change. Paeoniflorin was able
to inhibit the toe and ankle swelling and reduce Al of CIA rats. In paeoniflorin 50 and 100 mg- kg™’
groups, Al on the 42nd day was reduced from 6.4 +0.7 in model group t0 5.6 +0.5 and 5.4 0.7
respectively( P <0.05) , the level of IFN-y in serum was reduced from (21.3 +2.5) ng-L™" to 16.6 =
1.83and (16.1 +1.9)ng-L™' (P <0.01), IL-1B from (37.3 +4.2)ng-L"" 10 32.1 £2.9 and
(31.2+4.1)ng-L"" (P <0.01), TNF-« from (53.9 +7.9)ng-L™" t0 39.4 +6.8 and (31.3 =
6.1)ng-L""(P<0.01), and anti-C || antibody from (2.13 +0.32)ng-L " t0 1.35+0.58 and (1.10 =
0.42)ng-L™"(P<0.01), while the level of IL-4 was increased from (26.6 +3.0)ng-L™"' to 41.9 +3.1
and(49.1 +4.2)ng-L™"(P<0.01). The content of CRH in plasma was increased from (2.3 +0.5)ug-L™"
in model group to (4.9 £1.0)ug-L ™" for paeoniflorin 50 mg-kg ™" and (5.3 +1.1)pug-L ™" for paeoniflorin
100 mg-kg ' (P <0.01), CS was increased from(33 +10)pug-L " t0o 47 +9 and (51 +13)pug-L' (P <
0.01), and ACTH was also elevated( P <0.01). CONCLUSION The treatment of CIA with paeoniflorin
may be related to its regulation of the HPA axis.
Key words: paeoniflorin; collagen type |l ; arthritis; hypothalamic-hypophyseal system
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1. SCHRARS F AEEES M, 200k C, 1% G, AT N, T J, 3RS D, ik R, ARHE S, %) P YR
DB, I SEHLRF OP, I T-/A% EB. SulEIRMEka FHTE R RS SIS LA T 5 4 # A #01e C
S AT M,

HL SRR PRSI F il MT it DK, ek CD, J6BLI% OL.
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