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Abstract: Xiaojin pills, the first choice for clinical treatment of breast hyperplasia, were selected to explore

the suitability of a bioactivity assay with chemical fingerprinting for the development of an overall quality evalua-
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tion assay. The liposoluble and water-soluble fraction fingerprints of Xiaojin pills were established. The ability to
inhibit platelet aggregation and the rate of inhibition of cyclooxygenase-2 (COX-2) for 16 batches of Xiaojin pills
from several manufacturers was analyzed; the chemical fingerprints of these samples were correlated with the
bioactivity and chemical analysis. The animal protocol was approved by the Committee on the Ethics of Animal
Experiments of Affiliated Hospital of Chengdu University of Traditional Chinese Medicine Approval, ID: 2018BL-
002. Results showed that the antiplatelet aggregation activity of 16 batches was 0.712-1.278 U-mg™', with a relative
standard deviation (RSD) of 15.4%. COX-2 inhibition was 52.07%-68.95% and the RSD was 8.91%. The results
showed that there was little difference in the biological effects of these samples. However, the chemical fingerprint
consistency of these 16 batches of Xiaojin pills was poor, and the similarity of nearly half of the samples was less
than 0.9. The total peak area of Xiaojin pills was 32.74%-165.37% across samples, showing very poor chemical
consistency. In order to explore the reasons for the poor chemical consistency despite good consistency in the
biological assays, the fingerprint chromatogram was analyzed by multivariate statistical analysis. The main chro-
matographic peaks were identified. The results showed that the similarity of Xiaojin pills was mainly determined
by the prominent chromatographic peaks 17, 18, 20, 23 and 27 in the liposoluble fingerprints, which were identi-
fied from Liquidambaris resina and Angelica sinensis Radix. However, Liquidambaris resina and Angelicae
sinensis Radix had almost no anti-platelet aggregation activity or COX-2 inhibitory effect at the normal prescrip-
tion ratio. As a result, the ability to utilize chemical fingerprints to evaluate the quality consistency of Xiaojin pills
is limited. The selection of biological evaluation methods that reflect clinical efficacy could make up for the short-
comings of chemical evaluation methods for quality assessment, and provide new ideas and methods for the overall
quality evaluation of complex Chinese patent medicines.
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Table 1 Sample information of collected Xiaojin pills

Sample Batch number Sample Batch number
Al 180501 Bl 181208
A2 161102 B2 1811206
A3 180301 B3 160806
A4 180101 B4 170902
AS 180302 B5 180903
A6 181102 B6 190103
A7 171001 B7 180502
A8 171102 B8 180508
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Figure 1 The study flowchart
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Figure 2 Antiplatelet aggregation value and cyclooxygenase-2

(COX-2) inhibitory rate of 16 batches of Xiaojin pills
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Figure 3  Fingerprint of liposoluble fraction (A) and water-

soluble fraction (B) of Xiaojin pills. The number in the figure is the
number of chromatographic peak in the fingerprint of liposoluble

fraction and water-soluble fraction
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Figure 4 Fingerprint of liposoluble fraction (A), water-soluble fraction (B) and similarity evaluation (C) of 16 batches of Xiaojin pills
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Figure 5 PCA score scatter plot (A) and loading scatter plot (B) of peak area of 16 batches Xiaojin pills

AR 143 28 00 A oF BE B 25738 /0N, 0 BH /N 4 AL AR
FREETE /N RS RIS SEUE &4 ot ) A8 e P2 2
SZ T ARS8 T e 1) 5
5 WMEFEMYFILEMEMENE

i BURANC BN AR v LV EVEE =R/ & =R G il
717182023 F1 27 5 W 3 J& T W& R, K L&

NEHE N AR IE R AB A F /& FUIRVE PR ALAL
e R L E R o R AR AT BN SR AR K
M AT COX-2 01 i) 22 (1 52 , WXF I 2 4 il 26 (IC)
i 22 i ] 8A, H:1C,, 8 2.04 (mg-mL™), {H1E /N4 AL 4L
Ji e T, A COX-2 M 241 6.43%, Wi 1E /N4
FUEH T LT, AR R BT 28 08 T AR 555 i/ SR R



5 A ARSI 5 I B AR AR RN TE /D G FUREAR S5 PP AN AR IR B A AT -+ 2201 -
A B 18 Density
120 @ 09 @ I
— = = 0.8
g % 206
: 0 ® . 0.6
< b 2 17
< ) @) % 0.3
& 60 ® 4 & L 3020 o4
S 90 27 02
-120 . I 2
200 -100 0 100 200 09 06 03 0 0
1.00481 *1[1] 0.995013 * pq[1]
C D
9 08
. e - B
0.6 ) ' L //.
0.4
4 @ @ -
Qi 07 o g =
5 02 ¢ g 0
% L =
. ox 0.4 18 0
I Ho 08 17 ® ®
-0.2 ks O 27
2320
02 0 02 04 06 08 1 038 0.6 04

Correlation coefficient

p[1]

Figure 6 OPLS-DA score scatter plot (A), loading scatter plot (B), 100 iterations replacement test results (C), S-Plot (D) of peak area of 16

batches Xiaojin pills
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Figure 7 Systematic clustering square Euclidean distance (A) and clustering result (B) of chromatographic peaks
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Figure 8 50% inhibitory concentration (ICs,) curve (A) and antiplatelet aggregation inhibition rate (B) of Liquidambaris resina, 1Cy, curve

(C) and antiplatelet aggregation inhibition rate (D) of Angelicae Sinensis Radix
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