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Spectrum-effect Relationship in Antitussive Effect of Different
Polar Parts of Huabei Zhike Recipe
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[ Abstract | Objective: To study the correlation between the fingerprint of different polar parts of Huanbei
Zhike recipe and its antitussive effect, identify the chromatographic peaks greatly contributing to its
pharmacological effect, and ascribe the chromatographic peaks. Method: Gradient elution method was used to
establish the chromatographic peaks of different polar parts of Huanbei Zhike recipe. The common peaks and
corresponding peak areas of each part were obtained by referring to the water extract chromatogram and after being
processed by chromatographic workstation. The cough frequency, the latent period of cough and the contents of
interleukin (IL) -4, interferon-y (IFN-y), immunoglobulin (Ig) E and IL-5 in lung lavage fluid of mice were
used as the detection indexes to investigate the antitussive effect of different polar parts of Huanbei Zhike recipe.
The correlation analysis among cough frequency, cough latent period and common peak area was carried out, and
the peaks greatly contributing to the effect of medicine were pointed out, which were assigned according to the
fingerprint of single drug. Result: Bivariate correlation analysis showed that seven chromatographic peaks, i. e.

No. 12, 13, 29, 32, 33, 35 and 39, contributed significantly to the antitussive effect. The higher the content
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of the compounds represented by these peaks, the stronger the antitussive effect. There was a significant correlation
between No. 32 peak and the latent period of cough, while No. 13 and No. 32 peaks were significantly correlated
with cough frequency. These chromatographic peaks were assigned and found to be present in Scutellaria

baicalensis, Crepis Herba, Aurantii Fructus, Glycyrrhiza uralensis, etc. Conclusion: The chromatographic peaks

of No. 13 and No. 32 peaks contribute greatly to the antitussive effect of Huanbei Zhike recipe, while Crepis

turczaniowii, S. baicalensis and Aurantii Fructus are of significant significance for the whole recipe.
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Crepis turczaniowii
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Table 1 Detection of cough latency,cough frequency in 2 min and inflammatory factors in mice(x +s,n =8)

o % W V5 AR 41/ 0% MR U B/ IR IL-5/ng-L~" IL4/ng-1L~" Igk/ng- L~ IFN-y/ng-L ™!
2= - - 14.58 +4.38 4.10 £1.41 7.66 £7.75 26.38 +7.75
ey 14.00 £3.63 44.25 £14.96 22.70 +4.23% 8.91 +1.14% 14.9 +2.17% 38.5+17.18"
7N JL it A i Wi R 32.43 £9.52% 25.88 £14.97% 8.65 +2.30% 5.32+1.92% 5.36 +3.36Y 12.4 +4.92%
20 23.83 £7.99% 23.88 £7.57Y 14.30 £3.59% 4.94 £1.61% 6.70 £4.21% 25.69 +7.92%
LR TR 22.14 £7.53% 27.00 £7.15% 15.79 £4.79% 5.32 £1.35% 9.28 +5.31% 25.45 £7.63%
i T 24.63 £8.68% 24.13 £5.54% 9.52 +4.06% 4.72 £2.04 5.59 +5.23Y 20.36 £6.22%
KIZ 17.13 £3.72 31.38 +6.14Y 17.36 +5.18% 6.74 +1.339 10.68 £3.32% 28.58 £4.70

SR HAEME, P <0.05,” P<0.01; 58 R4 ML, P<0.05,* P<0.01,

i DLk 0% 5 AN ) AR PR SR AL, IE T B 2H /N B
WK % Wik T IR 30 B BALF v TL4,IL-5, TFN-y,
Igk 935 5 407 KPR 25 25 41 AR I e e it o 22
5 5 TR R T2 HE R 0 0 T AR 4] B F i TFN -y, IL-5
IKF-AS B/ Ll R ez W SR 4, A TL-5 A BE ) 2
FMRTIET B (P <0.05) 5 7K JZ 2 8 HE K 0% ik
PRI, AR IL-5, IFN-y, IgE J5 [ AN 4 /s JL il 34 0 g
BRI (P <0.05) , HFEAR IL-5, IgE /K 515 T B¢
MM 2R, R TIETE4 (P <0.05),
i DU 1k 0% 7 A [l AR P 38 62 %o 7 /) B 27K 5 8 R )
IR A — & 25 5, Jorb 1B T R 4197 AL o,
LR OBRIZI R Z KRS T R 7% o

3.2 RRAEEE AL VRO K 8 ik DUk Oy B
sty FA R PRL3 S APR 2 (0305 45 80 12T 335 AR 0L B2 -
2.0 Jz, 3 3 B0 b 0 22 R IE PN A il e DR TR,
33 5 Ui T ARG E LR B R U Bk 33 S 0
NS MR (S) %) 8 AR bl BEAT R AL R T4, 25 2R DL
T2 AR A AL E > 0.9, WAL IK
Z I 28 /N o T i T 2 i S0P R ARARLRE ST A B
38 DU IR % 7 HPLC 8138 X B 45 S0 3, WK 2,
3.3 B DLIRRZ T AN R AR PR R AL 4 Be i LLaE I
LT KR W T 2 IR, 22 (0 AR oAb 2R, 75 3]
5 TR A 0 1 T A AT WA IR L f e TR AR o A T R
B I [] T (9 10 O[] — 0 5, 2 7 90 A2 7 32 R T
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R2 TEHORE R IERZ 75 45 5 i 18 U R
Table 2 Similarity evaluation of fingerprints of Huanbei Zhike

recipe in different batches

i AR
Sl 0. 966
S2 0.984
S3 0.985
S4 0. 989
S5 0. 989
S6 0.993
s7 0.956
S8 0. 980
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Fig.1 Matching of characteristic graphs of different batches
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Fig.2 HPLC fingerprint of Huabei Zhike recipe
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3.4 AR AL R AR ISR 3 A
WAg WA T R 5 M R R L R o £ DT Y Pearson AH ¢ &
MO 4, TR R B R, 12,13,29,32,33,35,39
5 W ) AR Ak 5 e T AR A R 3 OE R O
i 32 S HA B 5 12,13,32,33 SER
B AR AL S N RO B B R e, o 13,32
T U HLA B S 3 M S, BRI R X S X T A DTk
%7 1k AR R PR DTk B R . Ak, 1,5,6,8,9,
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Fig.3 Fingerprints of different polar parts of Huabei Zhike recipe
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R, T BB 25 X6 4 O Y BT R e R, R 19 A AT e A
Tk, B X 33,35,39,40,43 44 1 46 504 1Y BT R IR
Sl 2 R O AL SE X 9 A M A sk, HXT
18,22,24,25,26 F1 34 5 W (1) 57 kA ol e 355 16 FH
Z MG A0 WA 3 TTER, B PSR 9 IR
WA TTER, HoXF 20 S TTER B, DA 7 A
WA TTHR  H R X S A IF I TTER, B 17 S
() DT R R I 3 S5O ) 3 A LA AT sk, ELXS
27 5 U ) TTRRAR O B 3 A AN 3 AN A I BT
R s BRI 2 AN A TR b e AL AR X 1A
LA A DR, 0 DURE X A W A DTk, X4 T
TURRAES /N o B B 207 (IR 2 (B M 24 %) BRI
VLI 4 ~9 MK e RILE S,
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£ 3 FERIEZRF AR R AL S B HIEEmR
Table 3 Common peak area of fingerprints of different polar parts of Huabei Zhike recipe

F AL 1 2 3 4 5 6 7 8 9 10 11 12
KARY) 1.625 1 3.9235 1.8294 2.6012 7.6983 2.7376 9.6177 1.224 1 0.89 2.7573  5.1684  12.138
LR TEEMR AL 0.678 6 1.791 2 1.312'1 3.444 3 1.236 7 1.405 7 1.7817 1.120 8 1.0277 0.533 1 1.038 4 8.096 5
TE TR 3.4817 1.2157 0.5216  0.8292 9.0518 5.7497 13.8519 3.3107 0.861 2.144 7 1.3723  15.5515
N 0 0 0 0 0 0 3.7395 0 0 0 0 0

R 13 14 15 16 17 18 19 20 21 22 23 24
IKIEY) 10.376 4 9.400 7 1.510 5 5.602 2 6.949 9 16.593 5 24.2948 25.1558 4.064 9 12.017 14.099 2 153.379 6
LIRCEREBAL 5.4968 12.0653 0 5.216 1 13.9364 16.3133  5.1097 10.5143 1.4451 14.7458 7.6957 212.175 4
1E TR 10.126 4  2.4279  0.526 2.568 5.1805 13.8119 38.0903 40.4103  6.602 8 3.298 7 30.0378 37.8762
K EHB AL 0 0 0 0 0 0 0 1.3149 0 0 0 0

AL 25 26 27 28 29 30 31 32 33 34 35 36
K$EH) 18.0094 180.7469 10.5648 3.2154 4.0113 12.0631 6.1328 4.2796 337.2333 11.5128 38.6281 7.8447
CLIROTEMRA,  19.5827 237.857 1 19.4403  3.0689  3.7475 16.8524 8.0943  2.603 228.601 4 16.393 43.5949 1.3735
TE TR 0 68.7865 1.2502 0.5864  5.2876 9.0322 1.3225 4.5 284.8588 0 55.128 6 10.105 4
IR HRAL 0 0 0 0 0 0 0 0 0.683 0 0 0

B 37 38 39 40 41 42 43 44 45 46
KD 14.201 2 5.8551 58.3475 157.611 5 4.949 8 3.217 1 13.784 28.368 8 3.554 5 27.539 9
LR BETRAL  24.749 4 4.942 6 51.362 9 204.004 9 3.5437 5.3957 16.569 7 40.375 5.730 9 33.418 8
1E TS 13.278 6 4.261 79.3609 180.587 5 2.2715 0 6.030 9 5.5536 1.536 5 5.759
YN A 0 0 0 0 0 0 0 0 0

Ny JJ’%
(RO _ N

10 20 30 40 50 60 70 80 90 100 110 120 130 140
t/min

B4 FMESHAKZ(a), AEZE(b) RE£% (c)HPLC i
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Fig.5 Comparison of single drug(a) ,negative drug(b) and whole

recipe of Scutellariae Radix( c)
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Fig.6 Comparison of single drug(a) ,negative drug(b) and whole

recipe of Aurantii Fructus(c)
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Fig.7 Comparison of chromatogram of single drug ( a) , negative

drug(c) and whole recipe of Mume Fructus(c)
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