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% rh R B 4 (140,280,560 mg-kg ') AL 10 H o ig 2425 30 d, SR Il B I, R 0 B K ST o EK S 5 R B I 56
(ELISA) & 0U (1 A -1 (TL-18) Fl M9 R 58 I - ( TNF-o ) A9 7K, 2% 5% PCR R (RT-PCR) Ao I T 20 28 i) W2 0% 32 {4
P X, A A [W3RIE, G5 5IE R A B, o i 0 A5 B 4 oK BRI 3 b 48 0 (R F TL-18 F1 TNF-o & 8t B3 i (P <0.01) , JiF
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Effect of Yirui Capsule on Expression of Purinergic Receptors P,X, and A,A in Livers of Hyperlipidemia
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WANG Pei-xun' (1. Institute of Clinical Pharmacology, Guangzhou University of Chinese Medicine, Guangzhou
510405, China; 2. Infinitus ( China) Co. Lid. , Jiangmen 529156, China)

[ Abstract ] Objective: To study the relationship between the inflammation and expression of hepatic
purinergic receptors P, X, and A,A in hyperlipidemia rats, and the intervention effect of Yirui capsule. Method:
Fifty male rats were randomly divided into two groups. Ten rats were fed with normal diets as normal group, and
forty rats were fed with high-fat diets as the observation group. After 14 d, the forty rats were further randomly
divided into model group and Yirui capsule low, middle, high dose groups, 10 rats for each group. Yirui capsules
were administered ig to the treatment group for 30 days at 140, 280, 560 mg -kg ' respectively. And then, the
levels of lipids in serum were detected, tumor necrosis factor-a ( TNF-a) and interleukin-18 (IL-18) in serum
were detected by enzyme-linked immunosorbant assay ( ELISA), and the expression of purinergic receptors P,X,
and A, A in livers were analyzed by RT-PCR. Result: The content of inflammatory cytokines TNF-a, IL-18 and
the expression of purinergic receptors P,X, and A, A in livers were increased in model group, compared with normal
group (P <0.01). The content of inflammatory cytokines TNF-a, IL-18 and the expression of purinergic receptors
P,X, and A,A in livers were decreased in Yirui treatment group, compared with model group (P < 0.01).
Conclusion; Yirui capsule can regulate the expression of purinergic receptors in rat’s liver, which is possibly
relevant to the anti-inflammatory properties and amendment of lipid metabolism.
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1o A I RE 2 B0 K ok A G Ak s 1 32 2 A 1 I
2R IR IE BE R IE JHERE S5 B 1 K hE Mg &
PRl IR 1 AP e N Ol A W £ 3 U LB S NE
5 ERERR &R o RFE R BE A A 3 5
WE, e m R MAE B H RN B2 BT, HARE
S T i AR 22 S A L FIAER B2 R S I o BRI
SERAEARN XA T2, AR S N S S E 1 AR b R
HEEREHT . S SZIR N PR P, AW A
Ko P ZIERNFRRHZIE, BT G HEAMIKZIAK,
G A LALAA B A4 B PN R M TC A BR 2
VFZ IR R E S 0 7. P, I E T
RIMCAR T 25838 P, X R G S IR Z 1k P,Y P3E,
Sy Z R A, RO . ALA 2K
M P,X, Z AR R B 5 I TE RAE CH L R
5 0 04 T A B ek R b R AR T T TE i I AE
S 2H LU 8 2 TR A8 A 1 R UL o AR S 6 3 i
e IR AR ST v R I RE R RS B, 45 T T T
i, WL e AR ILAE 20 ) 138 vh 28 0E 7 19 A2 4k, O
i [ s PCR H R (RT-PCR) 73 #7 I JUE 20 21 v il
SZHR PLX, R ALA B R IK 08 R HAE T E
F3k 5 R AR LA B 58 AE 19 6 2R o
1 ##

1.1 s SD KEL 50 2 ,SPF %%, k& (150 +20)
g, MEVE  H )T AR B SR sy b R G AR IR S
SCXK ( 1)2008-0002, 47 5% T JH H = 25 K7 3 )
Wity SPF %304 5e .

L2 259 Kk REm e S Al TS
ST TR =k VR A A 4 IR 2H A, H
FRAL (D) A RA A4 HE (5 13H21A01A) , R
U 48 N 25 W) 1 &, DA AR B ER K B 8 2 Tk R Y
TREW 4 CORAFE N ] mlR iR () R A B s
s A 45 20131126, it 77 20. 0% FEME ,
15% $&, 1. 2% A [E 12,0, 2% RH R 4, 10% % 2& 1,
0. 6% WL A 455 ,0. 4% A K3 ,52. 6% AEFFHBHECH]) o
AU B (TC) A7) & (41645 2013100036 ) , H
=R (TG) A 50 & (4165 2013100024 ) , 1% %
BENR & H [ B (LDL-C) #& 93K 577 & (4t 5
20130722) , = %5 J 8 25 11 B [ B ( HDL-C) A5 ] i
& (45 2013080020) , (¥4 [ R 5L @ LAY T
FEBF 5% B ), TNF-o ELISA £ W X 7] & (4t 5
E09483-1660) , IL-18 ELISA £ | ik %] & (4t =
BMS630) , ¥y H 3% [E eBioscience 2\ &) o

1.3 {U#% Centrifuge S810R % & =K i ¥4 T 5 0
ML (1% & Eppendorf 2\ %] ) , Synergy HT %l £ 3 fig

FRAX ( 22 [ Bio Tek 4y &), PE-9600 % PCR X
(Singapore A ] ), DYY-6C % A 3k A% ( 4t 5 75 — 1%
#8]7) , Tanon-1600 A% 2 R 3 ¥71 R 48 ( L K BB
B A BR A F) ), DU series 700 %Y 28 48 -] UL 5% 4356
Y6 E 31 ( Beckman Coulter A H] ) o
2 FiE
2.1 Wi Kl 25 R BLIE B PR 57 1)
Jo R E ALY 2 4,25 A 10 B4 T 4R
B, m e R 40 L4 TR ek, 2 R, EH
20 0 e AR TR 2H DR RS AR B SR L, 43 B L, DU Il
# TC,TG,LDL-C,HDL-C /K, #R#E TC 7K ¥ 5
R RN R BB AL 2 Al 4 20, AR 10 2 4 51
RVZH A6 i B AR b R B A 25 A, S S 45 AT
lh#e TC, TG, LDL-C,HDL-C % {8 2= 55 8 70 W & M .
oy e, AR B RSB 4 25 A F AR L L (140, 280,
560 mg-kg ™' )3 MHIEAK ig A, A HYLABLA
M ig 4T RIARFUR A FEER K 5 25 AL 4k B2 45 T 4 45
Tl | MR 2 K 4 25 4 Uk B2 45 T v IR LR
2.2 WM T4245 30 d JE AR 4 IR HE K AR
ML J5 B3 E5AE Ak B, B I T 2E 3k 7K bk e 3
AN T oK 4, B AV AT IS L AT - 80 C vk AR
HAFA o
2.3 |fiLiFH TC, TG, LDL-C, HDL-C, TNF-a, IL-18
A BRI SRl S5 SR A B I 2 1R i
PP BRERAE , W AR AN 2 & AL R A # A T
B A AR I E H TC, TG, LDL-C,HDL-C, TNF-a,
IL-18 7KF-
2.4 KW AFRER P,X, K A A 3Z & mRNA ) 3£ 35

Fi& Trizol 1 W] 43, $2& HU RNA, 3 17 308 5% 5% & WL
cDNA, Ff 1L cDNA S 54 #F 47 97 3% . PCR L
Taq PCR Master-Mix 12.5 pL, i &% F g5 49 (10
pmol-L ") 4% 1 wL,cDNA 54 2.5 pL, #b 75 X FE K
Z AR 25 WL, P, X, T HI S5 R 95 C 5 minfiik,
94 °C 45 s ZEME 55 C 45 s Bk ,72 °C 45 siEfh 35
MNERJE ,72 CHE{H 10 min, A, A Fll B-actin ¥ 14 5%
£ 94 °C 4 min F,95 °C 30 s 45,55 °C 30 s B
& ,72 °C 1 min ZEAf 40 DMEFHR )T ,72 CIEAf 5 min,
7 28 WL UK e Al P R T 3 AT ASCTE 2 A X EL K i
HEAT 43 Br, LA B-actin S N 2, AT A XS (P,X,/
B-actin, A, A/B-actin ) F /8 £ 525 2H mRNA K3, H
) & NS 3] PCR 519 7 55 B L& 1,
2.5 FUREFRSGEHr AR SPSS 15.0 4t
TR T AR B Z5 R DL & £5 FoR, dlMAl L
BRI ST REAS ¢ K36 P <0.05 A SITRE L,
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Table 1 PCR primers sequences

EIR/EZS 514 7 51 K JE/bp

A, A Forward ;5’-CTGGGTAACGTGCTTGTGTG-3' 409
Reverse :5'-CGCAGGTCTTTGTGGAGTTC-3’

P, X, Forward ;5"-CCTGGCTACAACTTCAGATAC-3’ 311

Reverse:5'-ACGATGGGCTCACACTTC-3’
Forward ;:5'-TATGCCAACACAGTGTTGTCTGG-3" 206
Reverse :5'-TACTCCTGCTTGGTGATCCACAT-3’

3 gR
3.1 0I5 MM AE 3 W AR Y

B-actin

L PN WY R ey

44 d wf, Him g b TC, TG L} LDL-C ¥ B & & T
ZHAE(P <0.05), 3 W] w5 B il 5E A A i 57 i 2
K2,

3.2 Xftmig TC,TG,LDL-C,HDL-C fys¢m 5
BRI ZH L3, 6 i e 28 b s R B4 R IV TG RE
i, 1.7 TC 3 LDL-C FEAK (P <0.05) , [A) i £ 5] &2
1ML v HDL-C A @ 35 I TR B2, AR 4 FR 4 o T R
A FE AT 0 32 il 550l B oAV 1 Big 1) i 3 4 S
ZERELIMES ., WA 2,

F2 REREXBEMDAEKXRMDEMDER TNF-a,IL-18 K EHFEM(x £5,n=10)
Table 2 Effects of Yirui capsule on serum blood lipid levels and TNF-a,IL-18 levels in hyperlipidemia rats (x +s,n =10)

TNF-a IL-18
A% FiE/mg kg™ TC/mmol-L 7! TG/mmol-L~"  LDL-C/mmol-L~" HDL-C/mmol-L '
/ng-L~! /ng+L~!
g = - 1.55+0.15 1.31 20.24 0.41 +0.08 1.07 £0.08 14.61 +0.32 69.27 £ 6.53
(X - 3.27 =0.58" 3.03 +1.09" 1.13 20. 44" 0.90 0. 09" 17.38 +0.99% 93.71 = 2.62%
EEiE 140 2.71 £0.23 2.31 £0.73 1.09 +0. 40 1.80 +0. 16> 15.89 0. 73" 71.58 +11.41%
280 2.58 £0.35% 1.39 £0.31% 0.98 +0.33 0.85 0. 06 15.72 £0. 719 66.03 = 9.21%
560 2.77 +0. 39 1.98 +0.65% 0.31 £0.25% 0.96 +0. 09 15.17 0. 50 63.59 = 1.88%

B Ha HA ) P <0.05,2 P <0.01; 5B HED P<0.05,YP<0.01(£3 ),

3.3 Xt H TNF-o, IL-18 K2 5251
21 He R, A R A 1M 3 P 4 2 P TNF-, TL-18 7K F-
W ETF(P <0.01), 55808 41 He &5, 14 B I 3 4%
Fl 4k LI W P 48 PE R T TNF-a, TL-18 7K F 1 R A%
(P<0.01), W32,

3.4 XF IR M OAE KRR B OPLX, ALA A2 fK
mRNA kM0 25 (4R BUIT 4140 PX, Al
AA Z R mRNA RIR 8L, A4 PX, §
A A Z Ak mRNA K68 18K P 828 L ¥ T i
(P<0.01); 54 B 41 L %%, 1A B I % (280 mg -
kg™ ) AFALUH PX,, A A Z K mRNA 235 ¥
K (P <0.01), W33 FE 1,2,

*3 XRAHFHEF P,X, 1 A,A Z 4 mRNA # RT-PCR F=#) 4 #7

(x+s,n=5)

Table 3  Analysis of RT-PCR production of P,X,; and A,A mRNA

in the rats livers (x +s5,n=5)
fiilies P, X, A, A
415 ]

/mg-kg "~ /B-actin /B-actin
=M - 0.70 £0. 03 0.59 +0.03
[ - 0.78 =0.02% 0.91 +0.01%
14 it e 4% 280 0.71 £0. 03" 0.70 £0.01%
4 itig

TNF-a 1 IL-18 7E ML A X J8 g | $51 45 DL K # 12%2
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bp M
750

500

311

206

M. Marker;1,2,3. 55 (4 41, 58 41, 1 5 I 9 (280 mg-kg ') 41
P,X; Z{& mRNA ) RT-PCR j*#);4,5,6. Jy =5 A4, B ALAH 46 5 JIk
9% (280 mg-kg ™' ) AN S B-actin {Y RT-PCR =4
B 1 XRAFH P,X, F{ mRNA Rix
Fig.1 Expression of P,X;, mRNA in rats livers by RT-PCR

bp M 1 2 3 4 5 6

750

500

M. Marker;1,2,3. %5 (141, BORAL, 165 B4 (280 mg-kg ™) 41 A, A
32 {A mRNA #) RT-PCR 7 #1;4,5,6. Nz HAL, BRI, 15 5 K 4
(280 mg-kg ") ZH N2 B-actin ¥ RT-PCR =4

B2 KRBFE A,A 5 mRNA Rik

Fig.2 Expression of A,A mRNA in rats livers by RT-PCR

o7 285 v R T A, R A 0 S RN Y A
ST TINF-a 05 1L-1, 1L-6 25 40 i K 711
FE A LR 2 5 0 E AT 98 0 SN, 4% Fh R A
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AT 9 A I 32 R Y R A I 2 A 7 e 3L Bh
WL )z EF 2 REN TR, S5 R
RE R R BRI L E R AL 25 0 7 P RO i A
HUIR A&, O I B A h 25 68 B AR BL AR 2R RE K
SO X R D e 7 A F 5 G A LA 3

P05 20 Pl T R AR A5 B0 ATP 9 A, R iR
SRR, P9 URE B B AR T DA AL A 2R TE SN E 41
GURT 5 18 5 b S P AR R A 4 A e,
W aZ Rk A, A FEANTR] A& E B A R [R] 41 240 i v 1 3
IRZAE AR 0 ol A2 2t G B A A R B 4
Ay A SZ ORI IR AR A B i o DL . 78 I R 5 4
LR TF 40 v 635 1 AL A BT TNF-a (1 43 3 A1
JFH D A BT, i e T 20K 40 i b 23k 1 AL A T
B . BTE 2B S 00 0T 2 4 b R
HOEIR AN HE P9 cAMP 5 I B T, BB 2 1R
A A YR I B AR BIE ST A B G L
BRI BRUFAL 8L A, A SZ R mRNA %3k B g 1
AL A SZURTE AL LU TR 403 v 1) 26 25155 00 i 75 TR A
WFSE , LA4E 78 FLAE = g I 458 40 B O 4 4 F 22 1)
MR

EEWy 2R PX, JB FROKT M e FEiE, 5
IL-18 X RAEAR HIEF BHM KR IL-18 I FT &L
AU P X, ZIkS 5 AMEBRA R RAAG LY
RN Y TL-18. @BR P, X, Z R 2h 4, H 4 )
o7 K e i R B S R 55, A Y TL-18 A o B
W PLX, AR AE I A R Y 2R Ak 5 i I I
E (14 30 T2 5 28 1 A W o AR BT 9 2 B G I o A R
A FFZHZUN P, X, ) mRNA 3k B &

AR 5% 2 W 5 g Jf o A 78 A R4 i 3 6 IX
TNF-a Fil IL-18 _EFt, BP0 P, X, F A, A Z KA
mRNA £k KF LT, AT A8 S 5 48 6E [ N A4 2145
B3 o A6 B JB8 9% B8 08 43 5 M I A R B AR P AE OG Il
J& 44 k5 TC, TG, LDL-C 5% HDL-C f#) /K 3, J4 % IL-
18, TNF-a (7K -, 4 7= Fo T =5 B I e £ Bl 19 R i
R BCEAEF o 6 B 8 28 X6 JEE P, X FALA
AR R 2R 3K 0 b T A A0 AR R R Y I S AZ 4R
(2235 1] g 5 L R AR AR E K 7 A R AR A
Ko WRFE G AR i — 2P BT 25 5 ma I Ry 2 R
P, X, AL A 35K 5 P05 A4 H 22 8] 06 &R B ALl
WFIEAT T Sl
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