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Study on material basis of pharmacodynamics of Huangqin Shegan Decoction
based on increase-decrease baseline geometric proportion design combined with
spectrum-effect relationship
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Abstract: Objective To screen the pharmacodynamic substances of Huangqgin Shegan Decoction for its anti-inflammatory,
antitussive and antibacterial effects by combining the increase-decrease baseline geometric proportion design and the spectrum-effect
relationship analysis method. Methods Different mass ratios of Huangqin Shegan Decoction (2 : 8,4 16,5 5,6 1 4,8 [ 2) were
set up using the increase-decrease baseline geometric proportion design method. Fingerprint chromatograms of samples with different
mass ratios were established by ultra-performance liquid chromatography (UPLC). The anti-inflammatory effect was evaluated by the
xylene-induced mouse ear swelling model, the antitussive effect was evaluated by the ammonia water-induced mouse cough model,
and the antibacterial activity against Staphylococcus aureus and methicillin-resistant Staphylococcus aureus was evaluated by in vitro
antibacterial experiments. The spectrum-effect relationship was constructed by grey correlation analysis and partial least squares

regression analysis to screen the pharmacodynamic substances. Results A total of 18 common peaks were identified in the fingerprint
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chromatograms of 5 batches of Huangqin Shegan Decoction with different mass ratios. By comparing with reference substances, 10
chromatographic peaks were identified, namely, tectoridin (peak 2), scutellarin (peak 3), iridin (peak 4), baicalein (peak 6), oroxylina-
7-O-glucuronide (peak 10), wogonoside (peak 11), irigenin (peak 12), baicalein (peak 15), irisflorentin (peak 16), and skullcapflavone
II (peak 17). Compared with the model group, the ear swelling degree of the 5 © 5 group of Huangqin Shegan Decoction was
significantly reduced (P < 0.05), and the main anti-inflammatory pharmacodynamic substances were tectoridin, iridin, and baicalein.
The cough frequency of mice in each mass ratio group was significantly reduced (P < 0.01), and the antitussive pharmacodynamic
substances were iridin, oroxylina-7-O-glucuronide, wogonoside, and irigenin. All samples with different mass ratios showed certain
antibacterial activity, and the antibacterial pharmacodynamic substances were baicalein and iridin. Conclusion The core
pharmacodynamic substances of Huangqin Shegan Decoction for anti-inflammatory, antitussive and antibacterial effects were
identified, providing a reference for the quality control of this formula.

Key words: Huangqin Shegan Decoction; material basis of pharmacodynamics; increase-decrease baseline geometric proportion
design; grey correlation analysis; partial least squares; spectral effect relationship; anti-inflammatory; antitussive; antibacterial;

tectoridin; iridin; baicalein; oroxylina-7-O-glucuronide; wogonoside
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Fig.1 UPLC fingerprint profiles of Huangqin Shegan Decoction extracts with different mass ratios
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PRl =5 R e — 2 EE

BikZE= (HERE—AHRR /fFHR

FER AR = R EE R A B — SR 25 2 EE K ) /
TR 20 L i 2
24 ARIRELESHTFIALZIERHAR

HCEL /NG, 80 W, MEMERS -, TR EFENL 7
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REWE RS, A 1 mL Bl Sk A
L EIAIFT AL, BT 4 ANFL. EEUm R
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R2 ARRELBEZHTZEIX — BRI REMBKAEME (X s, n=10)
Table 2 Effects of different proportions of Huangqin Shegan Decoction extracts on xylene-induced ear swelling in mice
(X +5,n=10)
415 MEN(gkg?)  AEHFE/mMg  AHFE/mg Ji Ak FE fmg iR B INE ER%
LAY — 17.68+3.08 13.04+1.31 4.63+3.36 36.75+28.48 —
HEE 1 R T 0.53 16.51+3.40 12.64+1.14 3.55+2.52 27.27+18.40 25.82
it I b 8 K A 156X103% 12.87+2.10 11.27+1.85 1.60+1.20°  14.71+11.30 59.98
BMEHTH2:8 0.85 17.02+3.75 12.71+1.05 3.12+2.97 32.70+27.11 11.02
BMEHTHAL:6 1.04 1559+1.73 12.99+1.18 2.60+1.88 20.65+15.37 43.82
BEHT#H5:5 1.39 14.86+1.24 12.72+0.45 200+1.33"  15.85+10.40 56.86
BEHTH6 4 1.29 15.76 +2.56 12.58+0.85 3.18+2.00 24.86+15.36 32.36
BEH T8 2 1.36 16.79+3.27 12.72+0.87 4.07+3.07 32.05+24.08 12.80
HRERALE: "P<0.05.

“P < 0.05 vs model group.

*3 TRRELEZHTHRBIXIREKAB/NRZBAZE (X 5, 1=10)

Table 3 Different quality ratios of Huangqin Shegan Decoction extract on cough induced by concentrated ammonia water in
mice ( X *s, n=10)

25 FIE/(g kg™ BRI R W IR I W Wk 401 1) 2./ 9%
it — 34.03+11.59 45.70+9.21 —
DI 0.530 34.67+8.67 33.00+13.12" 27.79
MRS C 4 0.013 32.65+6.79 41.90+5.74 8.32
WENTH2:8 0.850 31.06+6.66 33.70+9.17* 26.26
WENTHA4:6 1.040 42.01+12.00 30.67+8.46™ 32.90
WENT#H5:5 1.390 43.23+11.68 29.80+9.99" 34.79
WENTH6 4 1.290 43.60+12.71 28.60+9.73" 37.42
HENT#H8:2 1.360 45.88+18.89 33.70+16.80™ 26.26

R LR "P<0.05
*P<0.05 *P<0.01 vs model group.

“P<0.01,
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FEN 1gmL™") K 150 uL JoHE 2818 /K CFE A Bt
O, FFfLR e 2, KPR 35 CHs
FRARR IR 18~24he ¥EFREE WG, AR R
MESHMARNER, SRILE 4. RREFEL
BT % STA. MRSA ¥4 #0#I/EF .

2.6 IBYUEESHHUMIER XA

2.6.1 KEOOKRERFE AT 2 SPSS PRO 4%,
DAL 1hr% . SR AE 2 R B E R R A1,
DASZIE 25 AR AR ) S FhAS [ 07 £ LU 3 25 T 4 Y

VI 18 MLA IR (n~Xi) TR, i
AT IR RBRIE 73 o R BB AEREAT L E NIk
o, [BEEAER, KPR p %8 0.5, H
AT AR O R IBR AR, 1 TR 2K (0 S TR A R AT
7, W3R 5. HUEnT RS BRSBTS 0.6 (1
A 10 4, KANHETP N Xo=Xa>X16>X12> X1 > X5 >
Xu>Xe=Xo>Xi0: SHURAFFREREERT 0.6 I
A 174 KAHF N X>Xa> X14> X12> Xi6> Xis>
Xi5s=>Xi3>Xo > X5 > X > X1 > Xio> Xe > X7 > X5 >
Xs: 510 STA fEFHRIREE KT 0.6 (IUEA 8 4>, K
IEFA Xi6>X0>Xa> X13> X12> X14> X18> Xis:
5l MRSA 1E I SCBEE KT 0.6 IEA 4 4>, K/
HEF N Xo>Xa>X12> Xiso

x4 TRRELESHTZRIMNERER (X £s5,n=3)

Table 4 Diameters of inhibition zones of different quality ratios of Huangqin Shegan Decoction extract ( X +s, n=3)

215 STA 474 Pl ELf%:/mm MRSA 1}l ] FL1£/mm
W T2 8 14.53+0.25 19.37+0.49
T4 6 17.1240.34 23.10+0.10
WEHTH5:5 20.63+0.31 25.30+0.70
HHAT7 6 4 19.62+0.73 25.77+0.83
G782 20.47+0.49 26.33+0.29

7o B 2R ARK —

*5 TRRELRZHTHRBMGBIERANXEKE

Table 5 Correlation of pharmacological effects of different quality ratios of Huangqin Shegan Decoction extract

e

e ;;i% | s ;’;‘E e | s i;z; | we *l“;';; i
X1 0.618 5 X1 0.629 12 X1 0.584 9 X1 0.546
X2 0.744 1 X2 0.778 1 X2 0.671 2 X2 0.661
X3 0.594 12 X3 0.632 10 X3 0.556 15 X3 0.523 15
Xa 0.744 1 Xa 0.761 2 Xa 0.669 3 Xa 0.642 2
Xs 0.610 6 Xs 0.619 16 Xs 0.569 10 Xs 0.533 10
Xe 0.596 11 Xe 0.624 13 X6 0.555 16 Xe 0.521 16
X7 0.589 14 X7 0.622 15 X7 0.548 18 X7 0.515 17
Xs 0.603 8 Xs 0.609 17 Xs 0.562 12 Xs 0.526 14
Xo 0.603 8 Xo 0.644 9 Xo 0.562 13 Xg 0.529 12
X10 0.602 10 X10 0.624 14 X10 0.562 14 X10 0.527 13
X1 0.605 7 X1 0.631 11 X1 0.566 11 X1 0.531 11
X1z 0.681 4 X2 0.728 4 X12 0.643 5 X1z 0.635 3
X13 0.588 15 X13 0.696 8 X3 0.644 4 X13 0.597 5
X4 0.579 16 X4 0.745 3 X4 0.622 6 X4 0.592 6
X15 0.558 18 X1 0.701 7 Xis 0.602 8 Xis 0.562 8
Xi16 0.691 3 X6 0.717 5 X6 0.676 1 X6 0.634 4
X1z 0.594 12 X7 0.587 18 X1z 0.552 17 Xaz 0.514 18
X8 0.563 17 X8 0.706 6 X8 0.614 7 X8 0.573 7
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Table 6 Model prediction parameters of different pharmacological effects
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