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Study on mechanism for antipyretic effects of Shufeng Jiedu Capsule

LIU Jing, MA Li, LU Jie, TIAN Xing-mei, XU Jun, SHEN Xiu-ping, ZHANG Zong-peng, ZHANG Tie-jun
Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China

Abstract: Objective To study the antipyretic effect of Shufeng Jiedu Capsules (SJC) and its mechanism. Methods Using the
yeast-reduced fever model of rats to study the antipyretic effects of SJC and its mechanism, collecting blood plasma and hypothalamus
to measure the indicators related to body temperature such as IL-1a, IL-1f3, TNF-0, IFN-y, PGE2, cAMP, cGMP, Na-K-ATPase, IL-6,
and AVP. Results SJC can significantly decline the contents of TNF-a, IL-6, IL-1a, and IL-1p, and it can also decline the content of
pyrogenic medium-cAMP, ratio of cAMP/cGMP, reduce thermogenesis and levels of Na', K'-ATPase, and significantly enhance the
content of endogenous antipyretic medium-AVP. Conclusion SJC has a significant antipyretic effect which could decline pyrogenic
medium and reduce thermogenesis through reducing the content of inflammatory cytokines-PGE2 and cytokines, it also enhances the
content of endogenous antipyretic medium-AVP to play its antipyretic effect.

Key words: Shufeng Jiedu Capsule; antipyretic effect; interleukins; tumor necrosis factor; interferon y; prostaglandin E,; cyclic
AMP; cGMP; Na', K'-ATPase; arginine vasopressin
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(cAMP). 9% (cGMP) ELISA kit, R&D;
L EIE TR, BRI AR A .
1.2 =5

MC-246 W e i 1A vt, BRI T8 CK
E) ARAT; LXI-IB R ZE &0, Ll
SRR EE ) Imark 680 MUEEFRAY, Bio-Rad;
COLUMBVS AL, KT o BV H ARG A A
E3000-0.5 BYHL 7R, 8 BTN
ML203/02 H17R°F GRS 1 mg, d KEFE 220 g),
MEREBIHT R 2 A (i) HIRAH .
1.3 K1Y

SD Ki, SPF %, MM, A5t 180~200 g,
F A6 B 48 R ARSI S R R A F A, Fn]
IS5 SCXK (30 2012-0001. TlFE1EF MRS
BB 25 PR A PR A F S s W b ks R g [ A M HIE
SYXK (i) 2011-0005], WAL WAL, e IREL
PR ARG A shiE i, WA 4ERFE 20~26 C, M
XU JEAEFFAE 40%~70%, JHRIKECK 10~15 K/h
SBAG JBRCH 12h L 12 h . BEETROK,
N BUBDRE f AL sORHR ) R BRA F AL, oK
o A6 5B 30 B b 7 K Ak BE AT PR A AR PRI
KFRO- 400GPD ! 4fi 7K {Lifill 45 [ 4 1K
2 HiE
2.1 . BEFIEREH

Sy TR VIR ORI 2 9k, AR
SIS I 72 A o 420000 5 T &5 s K BB AL 23
J 4, w16 K, sral A, B, B
R TEICEE 21.64 10.8 g/kg (F2h) 2 ANFIEL. 4l
SRS 2 3 d, WA BB ig 45 TS AU
WHIK. 5295 3 K, UK RINELS 2T )s,
BRxs RALAh, AR BRI sc 5% REAE B 7K
1 mL/100 g7, XA sc SRRV EHERK . TR
2 h FAUKR 0 ig 4 TAHN 2, WSS S h
NI . 20% 5 F7 R 24, 1 3= 2 Ik it i 8.
WPE KRB, TR i, —80 CWIRIRAT. A
2L 3 000 r/min 250> 10 min 2} B 1035, —20 CIR-17
2.2 WEIEHR
221 L T AT ROERS 5 h (4525 3
h) P 54K R, BRZLE 1~10 5304,
2.2.2 I35 KN B 4 B R e I AR
AARER: R M AEAS P PR A AR K 8 AR JE AR s
IRF G ORI E IL-1as IL-1B TNF-a. IFN-y PGE,.

cAMP. ¢cGMP. IL-6 /K Vo FEMiFEALEL: ¥ T
Fr i REAS P VR A SRR i, AR 3 B /K A0 2R Rk
10% F A28, AR & 2R e o W 5E M
P AIC A F: IL-1a IL-1B+ TNF-a. IFN-y. PGE,.
cAMP. ¢GMP. IL-6. Na’, K'-ATPase. AVP.
2.3 HIEAES S

RHI SPSS 11.5 #ft, 21 LR s Ik 3 2
J3#1 (One-Way ANOVA, LSD), ##ELlx +s5 %or.
3 £R5H9H
3.1 XXRALEAIS M

AT E 45 0 (R 1) Bor, EBYS Sh, S5X)
HRA L, St B SRUTLIR T R 225 (P<<0.001),
VLSRR T . SRR LA, R R R
IR AR BUILE 2 I (P<<0.05), KH]HiX
il B AT 3 R HAE

x1 BN@RSRENESHAKXRIDERIFN (X L5, n=10)
Table 1 Effect of SJC on rectal temperature of yeast-
induced fever rats (X £s, n =10)

a5 Hitgke™) T
Ep i HERIE Sh
il — 373402 37.0£02
Ty — 374104 38.7+£0.6
B AR RIS 216 374103 38.1£04"
10.8 372402 383402"

R LU #P<<0.001; SRUNA LLE: "P<0.05
##p < 0.001 vs control group; "P < 0.05 vs model group
3.2 MRFRIMER T Ei MR Fam
M3 5N Fe i PR R 5 ARG R R 25 31 (3R
2~5) R, SxEAIbhs, BURYTRCRE & T
/it PGE,» TNF-a. IL-6. cAMP. cAMP/cGMP
B METHE(P<<0.05.0.01.0.001), F A IL-1a.
IL-1B. Na', K'-ATPase. AVP W& Tt (P<0.05.
0.001), IFN-y. ¢cGMP J& & MEAR1k,
R L, s R IR B s IR ALR
BRUMLYS A Efisith PGE,« TNF-o. IL-6. cAMP.
cAMP/cGMP & Z [#fik (P<<0.05. 0.01. 0.001),
N IL-1a. IL-1B. Na', K'-ATPase {7 Pk
(P<<0.05. 0.01), AVP [ RETm (P<0.05). 4
FERH, BRI e W A SRR PGE, 1
A2, NI B EIHEEVE R T TNF-a. IL-la.
IL-1B IL-6 4R, BEMs D~ #KF cAMP. Na',
K'-ATPase %515, [#Ik cAMP/cGMP, FAEPYETE
filFAA T AVP RGN, AT A3 AR AR
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K2 BRBEREMNEBAMAARMER T LMK PGE,, TNF-a. IL-1a BI0E (X s, n=28)
Table 2 Effect of SIC on levels of PGE,, TNF-a, and IL-1a in serum and hypothalamus of yeast-induced fever rats ( X s, n = 8)

) %U%i PGE, TNF-o IL-1a
(gkg™) MiF/(pgmL)  FEM(pgg?)  IWiE(egmLY) FoME(pgmg Y ii/(pgmLY) R mk/(pg-mg )
Sof R — 5582+1.442  4307+1.004  1458+0.222  3.528+0.880 0.246+0.061  1.55740.287
FR — 15.325+6.738% 6.568+1.628%  2.006+0452°  7.027+1.836"  0.2374+0.072  2.498+0.305"
HAfFE 216 4201+1683" 4881+0745  1.395+0.365  4.93740.185 0.179+0.056  1.986+0.259™
e 10.8 6.408+2.609" 50114+0.658"  1.558+0.306"  5.325+0.755 0.203+0.035  2.026+0.189™

Ex At *P<0.05 #P<0.01 "P<0.001; SHMLILLEK: P<0.05 “P<001 "P<0.001, FF

P<0.05 *P<0.01 " P<0.001vscontrol group; ' P<0.05 “P<0.01 P <0.001vsmodel group, same as below

3 BNBESKEMBESEMAKRMFER TEM IL-1B. 1L-6. IFN-y B9 (X s, n=8)
Table 3 Effect of SJC on levels of IL-1p, IL-6, and IFN-y in serum and hypothalamus of yeast-induced fever rats (X s, n = 8)

1l %U%ﬁ IL-1B IL-6 IFN-y
(Okg™) MmiE(EgmL™  TE(pgmg™?) I/ (pgmL™) TFEBi(egmg? iiE/(gmL? T E(pgmg ™)
i — 0.215+0.055  23.697+ 6.659 1.274+0.368 0.376+0.076 0.07940.012 0.43140.085
i) — 0.216+0.044  45572+11.349" 3.736+0.728" 0567+0.120%  0.075+0.018 0.437+0.091
BiXERE 216 019240037  32.687+ 6.390° 2.297+0.788"  0.442+0.051" 0.053+0.027 0.426+0.079
BegE 108 019140023 34506+ 8.124" 2471+1.109°  0.450--0.036 0.077+0.027 0.383+0.062

R4 BRBEREMNBEBRMARMER T LK cAMP. ¢cGMP. cAMP/cGMP BJEIE (X £s,n=28)
Table 4 Effect of SIC on cAMP, cGMP, and cAMP/cGMP in serum and hypothalamus of yeast-induced fever rats ( X £s, n = 8)

il bili=1) CAMP cGMP CAMP/CGMP
(kg™ ImiE/(pmol-mL ™) F i/ (pmol-mg™®)  Ini/(pmol-mL™) T IE/i/ (pmol-mg?) JlIRT N
bR — 19522+ 3519 0.724+0.067 5.391+2.017 031940024  4100+1513 2.29240.361
] —  36.199+14.448" 0.868+0.068" 5.381+1.697 0.316+0.030  7.039+2.323" 2.76340.297"
FINRTREE 216 21019+ 4845 0.67240.106" 6.912+1.093 033240028  3.104+0.802" 2.053+0.437"
108 20.023+ 7.057° 0.757+0.048" 6.330+1.203 03100027  3.163+0.995" 2.452+0.228"

#x5 RNESKREMNBEEAARTERNa" K-ATPase
0 AVP B9S20E (X s, n=8)

Table 5 Effect of SJC on levels of Na*, K'-ATPase and AVP
in hypothalamus of yeast-induced fever rats ( X s, n = 8)

A, AfrA T cAMP, Na®, K'-ATPase %51 &
ThE IR R, R, NIRRT AVP
BN, U BRI AT

PGE, s i i 154 S e = Ao, JUIHETE

FlE/  Na', K*-ATPase/

ikl B L AVPI(ngmg ™) AN R o RN SN PGE, K11

kg )  (umokmg ) . R 2T S TR SR AT

R — 021840049  0.23440.040 SEfl oA UL PGE, . PGE, 5 HL R4 &
HELIR — 0.266+0.036" 0.331+0.021%

Jei AR e I A AR R T RO AR 1

+ - + " . N
T °-221;°-°2°* 0-38410'060* BT, TR N LA A (L, A T
10.8 0.233+0.017 0.368+0.039 - o . . . .
e ASSZIGHITIT 4 R N, A KR I AR
4 e Wi PGE, W71, Mgt A YERE 4% PGE,

K sc PR BEBE i, I RERA 1) 32 A A T
A B AR PN 25 A 1) SIS 22 W B 1 o 5 | v S5
RE R AN ZLRAE RN, RAERF PGE, 23 T,
Hdk— g R KT TNF-a. IL-la.
IL-1B IL-6 T, NI E50C T o o At 1 7 e

s, AR .

JHRIRZERE 1 (TNFD S B S i A YRS
g, TNF-oo /52 A JEPE SRS A R A B 0%
PP — A IERIFPA Y . BIRALR RUME A T
Jixi TNF-o0 2.2 7H i, M0 Esh R T, s
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AT T Fe ik U e 22 T 4N i E 1) PGE, 22
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BT, AT RE s i Tt s, i X e
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IL-6 A& 2 Bl A T )5, H AT O A 2 R4
R nT DL E R EAEAS RIS 72 A IL-6, JLAE) A
IR Z R, R R AN B A2 R R A
Mo ARSEIHFEE R Won, B KR & F
W 1L-6 2 T, i S EE AR T, i E R
il 75 S HE B 3 A 1L-6 11 T R IR EH] .

AVP JE—Fl 9 BRARZEAI, AT AR A R
4t (CNS) iR, IS ARRY, HeIL/EH
NI IRBX. (VSAD R AR R E RS, ALk
R EE . 2R, AVP HAHER
PIEIR AR, AVP Bd A 2 A YRR
HAEPRRAE T VSA [ VA VTS24 S 15 i Pk B
PAER . AVP AT AR &I A7 T F B A AT X
(POAH) [ B BBUBAN 22 T IR BRI TS (AL
VSA H1 AVP & ¥, RIH AVP BUE £, Hil AVP
(1) PSR BT e Ak ARRZE K U i AVP
WETE, SR KA RE TS, BEEUA A
AR RS, IR NIRRT AVP Sk
T, AR I AR DA TSR 15 RS R #
MG AR B IR ZEREUE— (e E AVP 23, AR
1EH.

CAMP 2 #5314 3L 1 715 2 R B0 1) R A
RO K ZHeEE AN NalCa ETHE S F iy
CAMP [ F 32 22 Pl B B Ji 5 | e 1) A [) v A 24
o KA R w2, cAMP
E 2 SRR TH R R A G . cAMP Rl cGMP &
NI AE P I DGR DR 7, S i Ly TR S A 1
F5E M. — AN CAMP F1 cGMP 1) ELA{E EL i #4T

] — i (1) S B vk B B O L, ARUEABE cAMP A
cGMP LUfE Ak A2k . Na¥, K*-ATPase, R
R, HERFAIML N AN PR IREE, AENLA A
JHR o R L M TR R i cAMP,
CAMP/cGMP. Na*, K*-ATPase 14 &% T&, i XU
B RERE 2 B CAMP [ ) cCAMP/CGMP. [%
ik Na*, K'-ATPase, i XUk 75 s 3 GEIE o PRI
CAMP ()5 % cAMP/CGMP. [#fk Na', K*-ATPase
W1, WG TR ERRVER .

Zr TR, AR B Y PRI R
B BRI, A1 B RAVER . sEaG gt R0,
A B IR B S 5 I 9 0E X PGE, 7742, AT
AR SEAEG AT TNF-as IL-1a. IL-1B. IL-6
(PLERG,  BETk =41 cAMPL Na', K'-ATPase
SR, FEIK cAMPICGMP, TR/ 3y, FEAE Py s
fiFHA T AVP I, AR AR AER .
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