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Inhibition of Ingredients in Jiedu Huoxue Chinese Medicine Compound on

Macrophage Inflammatory Response Induced by LPS

LIU Zhao, ZHONG Ju-ying, GAO Er-ning, YANG Hong"
( Experimental Research Center, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract | Objective; To optimize ingredients in Jiedu Huoxue Chinese medicine compound
('geniposide, ligustrazine and glycyrrhizic acid) for inhibiting excessive immune response. Method; In the study,
uniform design was adopted to design doses of geniposide, ligustrazine and glycyrrhizic acid, the liquichip
technique was used to detect the effect of different compatibility level on expression of 23 kinds of cytokines in
RAW264. 7 inflammation model induced by lipopolysaccharide (LPS), with the comprehensive weight method,
the traditional Chinese medicine component optimization software and the improved multiple linear regression
algorithm were used to produce the regression equation and the optimal dose ratio of geniposide, ligustrazine and
glycyrrhizic acid, through analyzing the dose-effect relationship among the three components and the cytokine
inhibition rate. Result; When the ratio of geniposide, ligustrazine and glycyrrhizic acid was 1 :20: 19, the
combination had the best anti-inflammatory effects in RAW264.7 inflammation model induced by LPS, its

predicted and experimentally obtained values of comprehensive inhibition rate were 43.3% and 28.3%.
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Conclusion; The combination of uniform design and cell models in pharmacodynamics is an effective way to

optimize the proportion of Chinese medicinal components.

[ Key words ]

weight; anti-inflammation; lipopolysaccharide

¥ I A A — A DR DL 2 S EE TR
ik 20% ~80% ', g 22 W1 Y £ Fh G s 40 L it
JE R SN 2 1 B 2H 2 2% Ak R T A 405 R M B E
PRE T RN R B 5T 2 T R R O L 24
Y53 HE 1 T R 01T R A R ) A e 4 i
B AN A B A T T AR N Y A 2
Yo FESLIERE b, A SO0 P HE 7 1 e R
i Jo v B R AT 9 AR KO B Y A TR, 28
b 1503 5 18 - 2 R 56 - B 2 A A A A 58 I -5
A BT W 25RO I S A R B 2 S R Y
8 20 W ek 98 0 B I B A L AT e B AT S AR BT
T 1R B R 25 AL o BEARL A T, i 3R T MG B Il RE
At 4 RE AH S 995 1) v 245 40 43 B 7 390 00 F k4
2%,

1 &

Bio-Plex 200 Rl #H & H s i - AT &2 48 (£ [H
Bio-Rad 28] ), Bio-Plex Pro™ /N 23 T 40 il B F
377 & (35 & Bio-Rad /A #]) , DMEM = % 41 Jitd
Hife B (3£ | Gibeo 24 w)), Jif 4+ 1L 1E 1 g 2 B
(LPS) ¥yl 1 3¢ [ Sigma 23w, 48 1125 B FH
TR (pE m PR W B R BR A AL S A R
71201305026 A, Z1.201304014A , Z1.201203010A , 4fi
BE 535 99% ,99% ,98% ) ,CCK-8 X7 & ( H A A&
AL FE D) o
2 HiEEER
2.1 Z4ShECH fEd S b DMEM 58 55 57
VR ) R M R 1 g LT RAE A IR H
B RIS Z B, 22 0.2 um 1 5T 28 X 0t vk o8 5
U8 A3 RAE T 1.5 mL HERSES.OVAE H
2.2 MIREFE ¥ RAW264. 7 48 fH 100 U-mL ™'
H 8 %, 100 mg- L7 45 2 M 10% iz 4 i 7 /1
DMEM &5 4 35 32 W 78 37 °C,5% CO, By 353556 vh 1%
Fro 2~3 dABAR T WA KO A B4 i X BUE K
01240 M AT SR
2.3 fREEIG I P 2 A EC AR R = AR A
GE A BANE T =5 e R H R A R A R 43 BIAIG
T 400,200,400 mg- L~ if, % 40 i JC B B8 v, 6
HE 1 1125 0 A H B R o ek vk B 3 NI R 4% 9 A
IOV BCHEAT H 51 BT 5 AR 21 53 25 90 9 40 R 245 380 F

- 26 -

compound of Chinese medicine ingredients; cytokines; uniform design; comprehensive

TrREBIt T ONETHNGB TR, L&KL,

1 RBFEJEEMHEBRABIR

Table 1 Dosage regimen of geniposide, ligustrazine and glycyrrhizic

acid mg-L~!
No. HE 7 H NI g R
1 57 57 286
2 102 36 262
3 148 15 237
4 56 84 260
5 114 57 229
6 176 29 195
7 53 133 213
8 138 97 166
9 229 57 114
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AU ZH RO 1 05 M 25 24050 S 07 A . AN MLAE 2 IR T 4%
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R =18 P Pl e F /18, Z5RE 1 ~9
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R2 BERAW264.7 FREEF EERPEMEFRAKRFEHER (2 £5,0=3)

Table 2 Comparison of cytokines expression in culture supernatant among each group(x +s,n =3) ng-L~!
21 5 eolaxin MCP-1 RANTES KC IFN-y

EH 1 437.07 +128.06 1961.00 +176.13 359.43 +42.24 36.58 £3.47 192.23 £5.71
LPS 5 7Y 2 685.62 +287.46% 41 835.56 =1 846.16% 13 536.35 +167.07% 76.55 £0.74% 390.66 +11.53%
Hb FE KA 2 424.06 +183.88 64 286.10 =5 143.63 5140.12 £511.70% 77.07 +0.74 375.96 +11.17
"1 2 117.44 +90.79 27227.57 £3737.01° 11 081.32 +1 213.61 62.33 £5.76 326.66 +29.31
g2 2 101.45 +244.82 25 115.80 =838.28% 7962.22 +1 187.86% 57.73 £3.73% 314.38 +17.59%
23 1 .949.45 +244.82 29 452.76 =1 360. 88> 8 825.55 +731.94% 60.23 £3.90° 290.03 +14.97%
I 4 2 127.14 +125.60 21 942.50 +2 732.79% 8 134.64 +540.39% 54.56 £2.25% 292.70 +24.35%
25 1 937.65 +170.48 24 877.01 =1 681.44° 7 174.46 +994.36° 57.73 +0.00 293.66 +39.34
HH6 1 939.78 +209.52 23 447.99 £3 652.48° 7 367.23 +2 372.82 59.58 £2.61 270. 64 +48. 66
=y 1 668.30 +65.81% 19 954.93 +2 469.42% 7 600.46 +450.46% 57.32 £6.53% 269.36 +13.01%
"7 8 2 049.50 +400.77 23 267.76 £5 819.44°) 6 432.98 +3 099. 41 61.15 £5.58% 266.72 +51.69%
HH9 2 352.33 +290.08 24 315.04 =1 851.28°% 9 517.54 +804.13% 62.35+7.28 333.35 +48.80
453 G-CSF GM-CSF IL-la L2 1L-3

EH 190.01 +86.42 1680.41 +114.41 222.78 +28.82 127.43 £40.07 37.68 £12.65
LPS 571 1 288 000.00 + 139 300. 04% 6 224.92 +247.32% 504.43 +18.22% 276.44 +5.91" 106.76 +12.22"
HZEKAS 1866 100.25 £2 341. 16 3 835.85 +334.96" 463.92 +16.00 242.01 £21.56 90.33 +4.99
BHh1 268 486.16 +82 616. 88 2 673.93 +145.86" 482.81 £12.36 229.26 +23.22 82.95 £4.45
B2 230 933.30 +467 27.93% 2 553.20 +43.87% 453.48 +4.50 203.51 +13.20% 59.93 +4.77%
273 181 218.60 =8 863.15% 2 504.50 +25.01% 410.60 +21.06* 241.15 +6.41% 69.44 £0.97%
"4 190 807.38 + 12 693.83% 2425.09 +9.75% 414.03 £11.35 230.87 +13.94 74.27 +5.86
275 198 511.80 +9 720.94% 2452.38 +71.82% 404.02 £20.62% 212.91 +23.06 85.77 £8.44
26 189 318.23 £40 363.06% 2 394.88 +160.82% 454.35 £70. 80 195.90 +30.89 73.24 £7.32%
"7 216 946.92 + 15 261.22% 2 407.12 £19.57% 392.86 +0.81% 181.74 +21.02% 55.58 £6.15%
28 231 068.80 + 105 149.25% 2 412.06 +273.78% 385.33 +46.25 199.16 £33.22 74.35 +15.62
259 337 888.08 +26 000.07 2 789.31 +293.82% 445.09 +55.28 208.05 +27.62 75.88 +12.02
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21 5 IL-4 IL-5 IL-6 IL-9 IL-10

EH 185.13 £19.17 35.47 £6.64 21.81 £0.36 1 685.45 +174.97 413.52 +21.45

LPS ##571 359.55 +1.56% 84.49 £2.41% 3962.91 =55.89% 2 685.50 +81.90" 1 004.33 +3.85%

Hb FE KA 359.55 +4.68 85.34 £1.20 1723.07 £311.10% 2540.12 +11.28 870.42 +10.35%

g1 318.98 +20.08 63.18 +1.20% 1 039.32 +253.89% 2 394.22 +292.62 698.51 +74.47%

"H2 308.33 +15.80% 60.20 +4.22% 688.38 +62.10% 2269.51 +326.24 673.62 £39.27%

23 300.97 £7.69% 55.09 +0.60% 727.35 £75.22% 1999.97 +31.44% 629.14 +18.39%

)4 280.06 +8.83% 51.67 £1.81% 688.74 +109.64% 2074.75 +11.71% 638.43 +0%

IR 298.26 +12.31% 57.64 =1.81% 658.10 +6.76% 1 935.70 +340.38 643.96 +41.97%

"6 294,47 +23.83 61.48 +8.44 823.62 +122.31% 1 867.54 +374.78 621.63 +65.70%

-y 277.08 +6.89% 53.80 +4.82% 854.51 +13.97% 1 948.69 +213.36% 577.04 £13.19%

S8 290.12 +26.12 52.53 +4.22% 961.66 +316.55% 1917.41 +£527.86 599.29 +73.72%

"9 337.05 +15.54 65.24 £7.73 1209.62 +62.34% 2 208.78 +45.84% 712.69 +73.55%

E# IL-12( p40) IL-12( p70) IL-17

Xt AR 61.67 =0.00 1327.37 £249.17 93.49 £15.40

LPS %571 158.30 £0.54% 2 832.56 =16.55" 190.25 £12.13"

Hb FE KA 146.23 £1.60% 2 766.38 +11.00% 194.99 +24.89

g1 128.44 +1.08% 2 488.40 +97.72% 156.47 £0.60

"2 116.67 £2.70% 2 200.38 +93.79 150.50 +1.81%

8753 108.67 £5.40% 2 185.14 =34.82% 145.00 +15.68

)4 117.81 £3.23% 2 051.40 +175.74% 148.38 +10.83

) 182.75 £90.76 2 119.28 +176.25% 156.90 +13.26

276 177.86 £90.31 2 079.88 +226.61% 161.58 £3.01

-y 108.27 £9.18% 2 103.91 +80.06% 135.22 £11.39%

HI78 216.25 +120.96 2 080.13 +274.60 156.89 +3.62

29 144.85 £18.91 2 430.15 +306.31 181.55+19.19

HE S IBA " P <0.05,7 P<0.01; 5HRA HEY P <0.05,YP<0.01,

2.8 Bt RHZoohMEREs s, N b
G ITIRALT- 57 VL. 0 G A7 bk 52 56 K , 34 40
JHO PR 5 25 5 40 o) 58 5 A 2 0 I 24 20 03 2 07 45 Oy
SR VR B R 5 R Y =7.537 x 1070 +7.225 x
107°X, +1.279 x 10 °X, +8.983 x 10 ' X,, H ¥
REEMHIF, X, X, X, 53 R oRHE T I R
A R R o U

2.9 TOF KSLE U AE AR | H 7 R AT TAL
b, 3R A5 T BRI TN X 18 Fob 4H i LA 25 5 41 ) AR e
i A AR BE A & ——HE 7 1)1 R R R
(1:20:19) i B M T Ao 1 T AW AN IR
PEFNE 2 A AR 1 1 Jey BR A PR Ok o 2027 3
TR R AR AT £ 410 ) 3 T 00 3 A T AN S e 2 1 1
VGRS R VR EE SR S M 7 iRl B T & & TR
o327 ML AL b 24 41 03 52 T7 B AR 40 i I 1 3R ik UK

.28 .

o BT T LA ) 2 T AE 56 AR AR E S
h43% F127. 8% TN J7 A Z5 4 0 i) 25 350 I (L A
RIS KA 4> ) 9 43.3% F128.3% M@ TEITT,
5P A5 A — B B 20 L DR o o R 2 R L 3R
3. 5EJrT A, W AR T A X RS 2 4 i BT An
IL-6,1L-12 ( p40) i1 Eotaxin (1) 3]l ] & 4 fr B A%, 5
LA 00 ) 2 55 o AN A5 () 1 0 g 40 DL 1 40
ESORSEEAiE AW R e
3 itig

Jie 25 1k R B 2 ERORE WS 4P R A R R LA BB T R
D], koA B 22 79 AFF 9 28 DA A 98 4 R BEL DB £ 928 A T L 2
TE 9 SV A | S ST PR R IR T M B I 1Y EE
0 VT AR OR B 25 B R E R L BE T LI
RV H e R EL A el /D A R R T, AR T A R R L
N NP R RR = G o G A = N O 3



23 B 1M
2017 4£ 1 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 1
Jan. ,2017

®3 WBEBRMPHASEFWMMES M AEIERE (v £5,0=3)
Table 3 Prediction and verification tests of optimized formulation of

ingredients in Jiedu Huoxue Chinese medicine compound ( x * s,

n=3) %
NES ‘42"77‘7’ Tﬁiﬁ!ﬂé’f{‘ﬁ, MES ’E‘ﬁj ﬁiﬂﬂé’?\)‘?
I A R PHE AR
Eotaxin 24.0 22.3 || L3 11.7 15.2
MCP-1 61.9 65.8 || 1L4 23.7 23.1
RANTES 18.9 20.2 || L5 25.9 25.9
KC 26. 1 23.1 || 16 52.6 45.6
IFN-y 20. 6 19.7 || IL9 19.3 16.7
G-CSF 48.4 48.5 || IL-10 45.3 43.9
GM-CSF 55.4 53.7 || IL-12(p40) 6.6  -3.4
IL-la -1.3 21.0 || IL-12(p70)  21.5 21.8
IL2 17.3 17.0 || IL-17 22.5 29.9

2N ML T B SR O R A T e T IR A T 7 A L
259 . AW Y ATk B TR LR A T LI
R H RO R W) C LG & 4 R & LPS i R /N E
WE 2 Al RAW264. 7 323K 240 ff IF 7 /9 T fg O, DL T
fift = H BALIS 25300 28 A SRR L e Z R DG R o
AR S AR AT A 1 D7 B A Bk 255005 )1
LR ER N EY s T HERERME . &
J5 T AE 9 AN T i i 2 s S B 20 3R Gk
YA PR B AR T SR, X 5 8 7 I R BT
I 5 T A T 45 4 BB A 09 L B R AR AR B A
Ko TEPLAL S B S0 &2 05 A b, )12 g 1Y B L Gk
50% , MG 15 RA 2. 5% , 25 50F 356t 3iF B Hibt
RGBT ETT 7. B PR HLE AT AE )1 =5 5
e eI 9 E N 16 s 4 i 9 7 IL-1a A1 IL-17 417
il T = A NO A H At AR E ) Y i — 2B R
HEER TG - i — 2D I T B A M I L2,
IL-3,IL-5, IL-6, IL-9, IL-12 ( p40 ), IL-12 ( p70 ) A1
IFN-y B 7= 4 HT R AN PR 7 TL-4 A IL-10 [ %3k &
NSRS G O v R a0 (AT R (AN R G S e
a7 Wb B 25 0 RE 40 i #4847 Eotaxin, G-CSF, GM-
CSF,KC,MCP-1 f1 RANTES {223k & 0 B T4, 2
PSR AT 20 L D P M R AR SE I 25 R
AH v 24 52 7 19 245 0N S AT 80 ST BT B AR, v 24
577 W45 A A3 Z 6] A PR Y S 8 o AR R AR
A R AT R A T 2R
AWM T A% 5o vh 25 52 7 WH o8 vh SRS HAE 48

i 9 J BRAE , AT BRAE A ] A o i ik 7 16 22 Fh 5
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