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Effect of Jiedu Quyu Ziyin Prescription-treated freeze dried powder and
drug-containing serum on mice monocyte-macrophage

JI Li-na, LIU Dan, DENG Xian, LI Rong-qun
Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract: Objective To study the effects of Jiedu Quyu Ziyin Prescription (JQZP)-treated freeze dried powder and drug-containing
serum on the inflammatory signal pathway of monocyte-macrophage induced by LPS (lipopolysaccharide) in mice. Methods
Monocyte-macrophage cells were cultured in vitro and randomly divided into blank group, LPS stimulation group, drug-containing
serum group, freeze dried powder group, LPS + drug-containing serum group, and LPS + freeze dried powder group. After 24 h
intervention, the optimal concentrations of drug-containing serum and freeze dried powder were screened by CCKS8 method and the
cell viability was measured respectively. The content of tumor necrosis factor (TNF-a) in cell serum was measured by ELISA.
Real-time PCR was employed to test the expression of TNF-ao mRNA and nuclear transcription factor kappa-light-chain-enhancer of
activated B cells (NF-kB). Western-blot was used to detect the expression of NF-kB protein. The LC-MS was used to detect the
active ingredients in the drug-containing serum. Results Compared with the blank group, the expression of TNF-a level, NF-«B,
TNF-oo mRNA and NF-xB protein in LPS stimulation group were significantly increased (P < 0.05). Compared with the LPS
stimulation group, the TNF-a level, NF-kB, TNF-a. mRNA and the expression of NF-kB protein in the LPS plus serum group were
significantly lower than those in the LPS plus freeze-dried powder group (P < 0.05). Paeoniflorin and ferulic acid were detected in
the drug-containing serum. Conclusion JQZP freeze-dried powder and drug-containing serum all have the effect of inhibiting the
inflammatory signaling pathway.
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I 1 i e 25 5 WA A 4 2 0 32 B4 g 2
—, et FUAHM T A S R ST e ) E
XFE, LEN T ERIE . AR SN A R G g5 B
Z I R S AR TS5 DT T R E E AR AU BN
e ok 4 6 2 TR (A AR SZ AR Rl S SR P i TR A
S B SIS HEEA AL, 58 R S B 1
SS—RINEYFIRE . b Toll #£3244-4 (TLR4) 1]
TR G LT RAE BRI, BRI, R4 R1% TLR4
BTy EERL R M (LPS) SR iudE A
16 T AR N JE S ERAE 2R E 5 E R, iR KER
PER T HIE ARG IR IASEE T o (TNF-a).
HANNR-6 (JL-6) 55, BEM-SEHIAHI— R
() 9E S NP SRAZE T AR 9T 1 A REAE L I T %t
ELGRANf TLR4 15 5 /e M, RS R A
LPS 5/l FAZ E IR RAW264.7, Bus RAEME
B AL SR B (NF-xB), LAE—L i
FREEALIE B T HIFL AR A T bl pEAh, ASSENGIE
T AR B AL 91 7 5 24 M AR R 0 REAS
FIEPR I, A ) SEBRE E BEAT R )
WAL T YR TT AR BE LI .

1 MR5NE
1.1 54

20 RHENE SD KB, TEEH, 6~8 kY, AR
& (2004200 g, HWLHEZG RSP oo
Wik, BWIERAES SYXK2008-0115, SZ¥&EhI{E
FVFAIES SYXK (#1) 2013-0184. RAW264.7 4
W, e R B B AR B
12 %)

FEEEAEIEIA 7 TR 15 g SEEH 12 g,
HiE 12 g, A EE 15g, T 15g. FAT 12
g FHEZ 12 g HF 9 g, M9 g AEHE 6 g 4HAK,
R B 25 K 25T ) 1R . WL B2y
KA RER T AR S TN LS
Bl 2% B Y HUEE Rehmannia glutinosa Libosch. [
TR, KEPANER KR E Trionyx
sinensis Wiegmann [ H . FE A% ELE EHEDH
i Artemisia annua L. WG 355 A AERE & B
vt FRVH R B Y AL T 5 Hedyotis diffusa
Willd. HFE2E, SRR S S E Y
A Centella asiatica (L.) Urb. BTG4 FRAT
KNEHEFRIATZ B ) FRAT Paeonia veitchii Lynch
T HEAR . FHRCEBERIAT A B ED T Paeonia
suffruticosa Andr. [P TFHEME . BT A= HRH

JEHEYHTF Citrus medica L. W TERRELFMRANE
KRB K Cimicifuga foetida L. TV
WRZE, A HENETRHERBEME R Glcyrrhiza
uralensis Fisch. WIFEARFIRZE. IR 24t DL
727K 800 mL JGi2f 20 min, BIZ 1h, JLREI2 K,
2 IR 2K BUFRNTR G, el 28 R R 4 R AR 245 )
BIRE N2 g/mL (£ HPLC #:E 525251 64.16
mg/g. FIZLER 4.22 mg/g).
1.3 IR ALER

fE4- 3% (Gemini AF]); DMEM bl 72k
(Gibco A F]); LPS (Sigma A7]); C0043 557
CCK-8 il & (EHu RAEVHAAFD); Mouse/Rat
TNF-0. Valukine ELISA Kit (R & D A );
PrimeScript™ RT Master Mix. Trizol it (TaKaRa
] D; RIPA B W . BCA B HKR BN e a7
& (B REWHEARAFD: WAL NF«B (Cell
Signaling Technology A ]); B-actin Hif& (Santa
Cruz Biotechnology A #]); EHLR Pt (Licor &
mD); WIS ATE T (IS 110736-201640, 57 & 4>
#=95.2%). FIBLR M (L5 110773-201614,
JiER 7> 0 =99.0% ),  H [ £ 2 s E BT 7 B
Christ ALPHA 1-2 LD plus A% T#HL (Christ 24
#]); ThermoFisher 3111 %A bBkE: 746 (Thermo
Fisher /A &) ); Varioskan Flash M #r{X ( Thermo
Scientific Varioskan Flash /A & ); LightCycler® 96 SW
1.1 B45E & PCR {X (ZE[F Roche A H]); Odessey X
BAAMEOE B RS (Licor AF]D.
2 Bk
2.1 RAW264.7 fAREIE 55

M RAW264.7 4lIf, 275, A&
10%/ifi 4+ MfiLiE (¥ DMEM #5972 B T 37 C.5%
CO B 77, B9t 48 h 5, BIUEE T LS4
JAERAEAL, FrA RS 2 80%M LK.
22 BEERERRFTHEESAMENS&E
2201 G EIE R R AL T K R
—40 CHI¥®, =20 CLRFF 2 h, BT AT
TR, —20 CLRAF#%H .
222 FAMIEHIE K20 X SD OKREENL Y AR
ML 254, B4 10 N SRRARKR ig 457
AWK, BH KRR ig MR 77 K R 4%
I R SN SRR B, AR KRR R AR ot & 1 B H KR
HHRKRSEZEN 20 mLke, FH2 WK, %%3d.
TARREGZ 1 h G, KECOERML, SEEEE 4h,
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A 3 000 r/min B5.0r 15 min, WRECIMTE 0 L)
FEAHD, 022 pm FFLIERFRE, 56 CKIBK
W% 30 min, 7373EE T80 CUKFHHHAE

2.3 ARASERGTS

BUAE KRS BIF 19 RAW264.7 41, 50514
1 X105 AN/mL 4R, 7 Ax &4l (900 uL DMEM
PEE:FREE 4100 uL fE4-17E D LPS ZH (900 pL
DMEM iR 729 +100 pL fE4-MiE+1 pg/mL
LPS). fRFEAEHNELII 7 & A Mis 4 (RRiRRS 245 L3S
41, 975 uL DMEM = #5577 56 +25 pl & 245 MiE )+
fRTFALIRBE T R TRl CRIARE TR 4, 1 mL
DMEM = #7795 +0.01 mg/mL % T43). LPS+
FHIMIELL (975 uL DMEM FEifiR; 953 4-25 ul &
Z4IMiE+1 pg/mL LPS). LPS+HE T840 (1 mL
DMEM =R 7236 40.01 mg/mL % T-#; +1 pg/mL
LPS). W ARFZS 4l 2.

2.4 CCK-8 JE#NZHAR5E S

B804 K 30 RAW264.7 ZH 290, 18 540 i
FEN 1X10° AN/mL, #M T 96 FLAR, &1L 100 pL,
7% 24 h JE 0 mEA AR B & 2 IS (0.
2.5%- 5% 10%-. 15%- 20%-. 30%) FIET-H (10,
1. 0.1, 0.01. 0.001. 0.000 1 mg/mL) 1FH-F4Hji,
W n 7 MR RS FREA CCK-8 VB A A4l
MO FLAE X IR, 4] 6 MR L. B59% 24 h J5 5
FLIAN 10 pL #5078 CCK-8 . 4k4:WFHE 1 h,
FABGFRACRT I 450 nm bR SERE (4D E, FHohHE 4
W& 77, ik G IE A IR E .

PLIE T =(A 25— A e)/(A wm— A 2¢)

HUG B4 K RAW264.7 41 2, 541 i
WEN 1X10° AS/mL, #Fh T 96 FLIR, &L 100 pL,
R 24 h JEH%“2.37 WU R 44 2, R4 6 N E L.
R9% 24 h J5EALINN 10 uL #3875 CCK-8 & .
GEEFE 1 h, FEEARACRIN 450 nm 2GR (4D
B, FHHEAME ).

2.5 ELISA A28 TNF-0 7K

RO B A IR, 421X 10° AN/mL WK H2
FhT 96 FLAHREEE TR, BEFL 100 pL, 357524 h
Jatk “2.37 WUR 2y, MH 3 1MEFl. 24h )5
W, ARG & Ul B 5l € TNF-a &5, T
450 nm Kb E A 8, FRAEARAE 2R E D7 F2 Bt
SR HOGE R I RE R B, SEEREE 3 IR
2.6 qRT-PCR #&1 NF-kB. TNF-a £EFRKIAKFE

O AR A, 4% 1} 10° AN/mL 3R B2

F 12 fUbR, AFLIN 1 mL ARER, Hi9: 24 h
JEtE “2.37 TIN5, 4525 24 h e AEAN A,
Fl TRIzol #EHUE RNA, M qRT-PCR J5ikillsE
NF-kB. TNF-o ZEFRIE. WHEFZEM R 37 C. 15
min; 85 ‘C.5s, LL GAPDH AN . 51 ¥4 Primer
5.0 IR, AR TAEY TR (i)
HR AR AR, 51%)F%): NF«xB L 5-GCC-
GTGGAGTACGACAA-3’, i 5>-CGGTTTCCCA-
TTTAGTATGT-3’; TNF-o [ 5~ ACCAGACAC-
CTCAGGGCTAA-3’, T 5-TGTTGGGGAGA-
AGGAGAATG-3’.
2.7 Western blotting #:l] NF-kB & H#FR1AKF
HOGHA K B AR, 4% 1X10° AN/mL KR
T 6 fLafulzFRtch, B4l 2 mL 5558, 24 h )5
2237 WU R HeR 2. /4524 24 h 5 CEEN e,
IINZH R ZL AR, WEE M, BCA VENE MEH
EE. MEEFEM 30 pg #H1T 12% SDS-PAGE i
ik, HBBIRmM LM (PVDE) L, =iEH
M 1h 5, MMA—$i (NF-xB 1 : 1000, B-actinl :
500) 4 CHFER, MAZHL (1:10 000) =i
BEHEE 1.5 ho FREE TN E G RS T
ZLANEOEFNE, ] Odessey V3.0 B0t B & 3E1T %
HESHT. LA B-actin NN Z, LLHEKIE AR R
R EASZHATFE RS T
2.8 LC-MS ®&MKR&AMEFFREE*TAE
M=
2.8.1 PRSI HI R RS RREOAT 2 1 AR 2R
P 0F R O B, R R ) R A 24 R B 2R R
100 pg/mL HIRA X8 S, BITS .
2.8.2 Bk MF ik HN Inertsustain C18 (150
mmX4.6 mm, 5 um). JREIAHA LME (A -2 mmol/L
LRV (5 01%FR) (B) o YeliifeR: 0~
9 min, 15%~50% A; 9~11 min, 50%~90% A;
11~17 min, 90% A; 17~19 min, 90%~15% A;
19~20 min, 15% A. #A&FiE 0.5 mL/min. A&
40 C. FEHEE 10 pL.
2.83 RGBT BSL. B B
U A 22 R AR 3 (MRMD
BFURHEE: 4500, 5500 Vo BFIRIEE: 550 Co
AJETFRFERE (DP) | WEfERE (CE) b 23, 25V,
[ #4/2 DP. CE J 30, 18 V. & BB T X AR 25
m/z 479.15—121.05, BEEER m/z 193.05—134.10.
2.84 LRYEXRRFHE  IEHILTFH 6 A K
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FE IR HESE, A3 AERE 10 pL, WE. BIATZ
T RRAT SRR (1 03 SR B AR AR (XD, DAUEETHIRRK
PARR (YD, FATERAMERIE, 152045251 4% 1 H
TFEHN Y=6474.49 X, »=0.999 2; FuBiRERLL I ]
VA FEN Y=10536.8 X, »=0.999 6, £kt R Rif.
2.85 FEAIE HU “2227 T FAZHAFINIEL K
BRUMYE % 50 uL B TR 08, A 3 =R, i
JEE G JE I EIBW, No T, BIN 150 L FHERE AR
WliE, 1 0.45 pm FRFLUEME, HERERI, eI ARAE D
LR H RS2 K BRI B BRI AT 24 T 1 o
29 GtES

KM SPSS 17.0 AT 4i1H4b P, GraphPad

A
1.34
w3k
= 1.2+ * *
Jautd *
= 1.1
S
1.0 4
0'9 T T T Ll T Ll T
Y 2.5 5.0 100 15.0 20.0 30.0
o AR B %

Prism 5.0 HAF%F 45 BtAT G AR, R A
RN BMOTREAR ¢ K550, SHIREERAIY +5 TR,
3 #R
3 BEEREAFRALBENET B
RAW264.7 4 REE5E IS0

SERWE 1 PR, AREESEET (04 2.5%.
5% 10%- 15%- 20%- 30%) & Z5IMIEFE TR (104
1. 0.1. 0.01. 0.001. 0.000 1 mg/mL) % RAW264.7
YNARIER 24 h 5, SXPRRZLERES, 224 i3 AR5
R 2.5% M AR TR R EE A 0.01 mg/mL B,
HAE#E RAW264.7 4HI3GFEMIEH BN E (P<
0.05), FI{ENIGEESLI A2 . WK 2 Fx,

1.59

pupict 10 1 0.1 0.01 0.0010.0001
YRR i &R B/ (mg-mL )

HxtiRA L. "P<0.05 “P<0.01
"P<0.05 ""P<0.01 vs control group

1 BBHEMEAASHME (A) METH B) {EAT Raw264.7 BIRSIERETFE (X £5,n=6)

Fig. 1 Best concentration of Jiedu Quyu Ziyin Prescription-treated drug-containing serum and freeze dried powder for

Raw264.7 cells proliferation (X *s, n = 6)

2.59

M LPS SZMIE T4 LPS+& LPS+ik
g Tk

LXI L "P<<0.05; 5 LPS LA #P<0.05; HEZigaH

EeAL: &P<<0.05; 15 LPS+&ZMIEHLAEL: $P<0.05, FIF

*P < 0.05 vs control group; *P < 0.05 vs LPS group; 4P < 0.05 vs

drug-containing serum group; SP < 0.05 vs freeze dried powder

group, same as below
2 REBHAEIAT S B IEME T RAW264.7 408
HIEREN (X s, n=06)
Fig. 2 Effect of Jiedu Quyu Ziyin Prescription-treated
drug-containing serum and freeze dried powder on
proliferation of RAW264.7 cells (X £s, n = 6)

Ex A b, B 24 M35 A % W 2 e 0t A A g o
(P<<0.05). 5 LPS HLbE:, LPS+ & 241y fefeidt
A (P<0.05).
32 MEBHEWEIB AT RAW264.7 4 B 53 i
TNF-a BIEZM0

SR 3 Fon, HxPREA R, LPS GEfilE
RAW264.7 40053 TNF-a, 25 L35 A48 g
% 035 PRARAH I TNF-o 7KF, 35 245 135 4 B (R 5
B (P<0.05); 5 LPS #ALtL, LPS+ 42410
Y. LPS+E TR 441 TNF-o /K2 E K, H
MBI TEHE TR (P<0.05).
3.3 MBIEREIAT X RAW264.7 48Rl NF-kB.
TNF-a mRNA FKiEHIE 00

wmk 1 frox, SXERALLE, LPS A4l
NF-xB. TNF-a mRNA RE/KFEZEFm (P<
0.05), 24 1MiEH 40 NF-xB. TNF-o mRNA 14
TR HAH TNF-a mRNA Fik/KTFEEREK (P<
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B-actin
600 4 -
2 NF-kB
< 4004
2 . XE LPS HZAME HTH LPS+& LPS+IK
= . & #$ Bl T
200 4 #
1.07
*
0- i 0.8 .
XEE LPS &ZGME VTR LPS+#& LPS+HIk % . T
Bk T £ 06- =
. 2L 7 N . J L
B3 WBEEREAE S HMMERETHY RAW264.7 4k z #
FEH TNF-0 B95200 (X £5,n=3) w04
Fig. 3 Effect of Jiedu Quyu Qiyin Prescription-treated E 02
drug-containing serum and freeze dried powder on TNF-a ~
release from RAW264.7 cells (X *s,n=3) 0

®1 BEERERS SHIENETH RAW264.7 452
NF-kB. TNF-o mRNA FIABEM (X +5,n=3)

Table 1 Effects of Jiedu Quyu Ziyin Prescription-treated
drug-containing serum and freeze dried powder on NF-kB and
TNF-a mRNA expression in RAW264.7 cells (X s, n = 3)

mRNA X R L&
2H 5
NF-kB TNF-a
oyt 1.000 1.000
LPS 1.673+0.177" 3.687+0.505"
Y G 0.640+0.015" 0.353+0.049"
URFH 0.770+0.051 0.713+0.074"
LPS+ & #j i 1.009+0.119* 1.250+0.192*
LPS+ T 1.3800.220% 1.49340.097%

0.05). 5 LPS ZHEb%:, LPS+ & Z4IMiH4 M LPS+1%
THr 440 NF-xB. TNF-o mRNA Fik B E N
(P<0.05),
3.4 FREIEFEAS X RAW264.7 YRS NF-kB &
HAFRIEHIF M

WK 4 Fiow, 552 L, LPS 41418 NF-«B
EARIBKTFEZE (P<0.05). 5 LPS 4%,
LPS+ 2 24 L35 4140 il NF-xB & 1 R ik /K FEE T
% (P<<0.05).
35 MEERUMIRASHIEFMMREBRFISHE
HEE

FELR 52T 4T S TR E e 5, &
I3« 25 LIS AT R ) B i el B L 6,
HAop &AM A A H R EREN (2.384+
0.329) ng/mL, Bl BRER (14))5 &R B2 A (0.157 £0.025)

POl LPS

GG HTH LPS+E  LPS+HE
g i

B4 BREEREUAS R BMBFRERTHIT RAW264.7 48H

NF-kB EHRIAMENM (X Ls,n=3)

Fig. 4 Effect of Jiedu Quyu Ziyin Prescription-treated

drug-containing serum and freeze dried powder on NF-kB

protein expression in RAW264.7 cells (X *s,n=3)
R BRAR

| ‘ | ‘ ‘ | , 1
125 150 175 200 225 250 275 300 325

ST

1007200300 400 [ [solo’ S50 760800900
miz
5 FERERANA AE BUIEE

Fig. 5 MS spectra of ferulic acid and paeoniflorin
ng/mL, %% LS T RASIN AT 25 MR 2R -
4 g

PR REA RS A RS A 18 Jen 4 [ 44 T BRVE K T H R
S IR YT RGVELLBORIE R FEAE B, itk
URARALGRGE I3 . 5B TR, B
TR, AT FHE . T THRR. ZEH 5 10 ik
YIRS IR AR,
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[ \*me»‘««-amM M ww‘f \Ww”’-\.wwm\‘*m*w " ) “‘ . .
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| |
szt |
e b . A
T
(G Gt “
A
APt s b IR - . — . . s —— S —
7.5 10.0 12.5 15.0 17.5 7.5 10.0 15.0 17.5 7.5 10.0 12.5 15.0 17.5

t/min

Ele &HME (A =EMFE B) MMEE (CO) HWEFRE

Fig. 6 Ion flow chromatograms of drug-containing serum (A), blank serum (B), and reference substance (C)

BRAEIR G 7 B — s B E T, E3
BB B R A 240770 84 B A B

PLLPS %55 RAW264.7 4iiJfe 2 H 1 2 N [R5
RAEAIMIRIRL, B T PR AR iRL . B R
SEH A AR RGN A BERE h R 1F EEAE
F, Toll £f52 & 2 B REgH iRk R =0 iR A 2 4
PEER 2 —, BEVR4IR M ERKIE TLR2/4,
1M TLR4 R A 22 BHPELHEE 1) LPS. ASLIGE
BEAEIIE 91 5 0 B A A P ) A s LPS 5
T AR 2 MR IE DR B AL L I T B R RO,
Itk — D B R PR A FH B ds )Y

TLR4 @i H N MyD88 i SE %15 S5 A 4uf
# 1 (L-1D ZARFHIEHNE (IRAKs) Bk, s
KN IR T2 A R T 6 (TRAF-6). i
b5 1) TRAF-6 il 3 Ab A KR 73 1| (TAKD &
18 s R -« B #I R E (IKKO 5 00K, (%
SR B I (-kB) BERRIL T AR, Fe2id
1% NF-«B, 52 RN B R ) sk RIE, 5
RASFHIAE RN, HH A SRR IR i ) B
NF-xB {E A5 Tl EEN MiEs ¥, HAmKH
W AT DRER) . UAHRRAE U+ (o IL-1,
TNF-o. ek 48 LPS %5 FIEATN, kB 7Rl
HEWYIKK FIVEH TR, R FEA#, i NF-«B
IR ENL A B e R, BN, SRR 5
USRI E 3 T8 (GGGACTTT- CC) 454, M
1M i3 Bl FESE R () S AR 2, B0 42 28 MR i IR 1
(TNF-0). FafLE 7 [IL-8. FA% 40 M1k & -1
(MCP-1) 5], ZiMtsr+r [4HR1E F 5 1 -1
(ICAM-D). IfiE A Bz 2GR 731-1 (VCAM-1) 5],
IL-1 J IL-6 &5, 3Eif] SERIEME SRR,

ARSZIGE R, LPS RN B A% B 4T
&, RS 5B NF-xB M TNF-o ZEHMEAE
ISR TR, X WAEE T LPS 5 TLR4 MFES M
dit)a, zE s R EIEN, HREMRIER
o FRBFAEIUE I 7 250037 S TRy 2 mT A kot
5] LPS 5 519 RAW264.7 40 4 0E fe 3, 8 fE
ik TNF-0 5 NF-«xB 334, UERIHHIR/ERH 540
il 4 ff 28 RE 1S 5 I8 A K

VR ZH H R PR B AL R UG T R S A R 2
. BIBRRRAE R, R AT 21 Re ] TLR4 4
JIE I S, B AN R R R SRE S
B B R W] LB HIH] NF-«B @42, b [ dded
B, FERAREE B2 TR IE RN ds 40 Be i 1204, As
55 ROINAE SR BEAE AR 07 S 5 E T RS A X 2
PhELRA RS, NH P EEGIR KR . Tk
TYNIE TR N R 2 R T,
BRI AR AN R 2 B RN S B2 MIAE LR N A
FHUSY, & 24 i 3 ] DA I Hh e e R B 25 34000,
W e M R B B 25 253 5 S8, R —Fhii
B 2 M EAT BT 26, BN R 24 2 IR, %4 3 d,
KIREZy)G 1 h R, FROA “iBik”, HIEASLR S
RRIXFhE L & KRS Mg . 2T ariinm g
RASCERIRIE, 225 35 & A T S g B
T3 %68 /)N BB A, R A R 9% A 5 d A FH Bt A
TEA J5 I 40 M 5236 m] DL e & 25 13, R EAA
(R4 2 AE FAWLIE A Rt — B I 55
S E Lk
[1] KR, B0, BOF, & BRE S RINE

{7 /)N BB I F5 40 D D  £) S (9], v R 24 B 2

%, 2010, 26(9): 1139-1141.
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KA, IR, T, R T S YmENE
WG B JERE R F- b s (0], e gk, 2014(1):
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WHERE, =R, YKTE. MREEARREI T X R RA R
J7 [ MRL/Ipr JRJE UM« B MR B4R TLR4 {5
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