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Quality evaluation of Xiaojin Pills based on antiplatelet aggregation biological
potency assay
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Abstract: Objective To establish a biological potency assay for Xiaojin Pills against platelet aggregation in vitro, evaluate the quality
consistency of Xiaojin Pills, and screen traditioanal Chinese medicines which play the role of promoting blood circulation in Xiaojin
Pills. Methods Xiaojin Pills and ten Chinese medicines [artificial musk, Momordica cochinchinensis, Aconitum kusnezoffii,
Liquidambar formosana, Boswellia carterii, Commiphora myrrha, Faeces Trogopterori, Angelica sinensis, Pheretima aspergillum,
Fragrant Ink] in its formula were extracted by ultrasound in 40% methanol. The antiplatelet aggregation rate of the extract was
measured by platelet aggregation meter. The platelet-rich plasma (PRP) and platelet-poor plasma (PPP) were prepared from abdominal
aorta of rats. The platelet aggregation was induced by adenosine diphosphate (ADP). With sodium ferulate as a standard reference
material, the biological potency of antiplatelet aggregation of Xiaojin Pills was calculated by the simplified probit principle. Results
The results showed that the biological potency of Xiaojin Pills was between 0.598 and 1.338 U/mg among different manufacturers and

batches. In Xiaojin Pills group, Pheretima, Faeces Trogopterori, and Momordicae Semen had stronger inhibitory effects on platelet
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aggregation with inhibition rates of 70.87%, 31.83% and 67.52%, respectively. Conclusion The quality consistency of Xiaojin Pills

from different manufacturers and batches is poor, and Pheretima, Faeces Trogopterori, and Momordicae Semen may be the key drugs

for Xiaojin Pills to play the role of promoting blood circulation.

Key words: Xiaojin Pills; antiplatelet aggregation; biological evaluation; activating blood; quality evaluation; quality consistency;

adenosine diphosphate; sodium ferulate; simplified probit principle; biological potency; artificial musk; Momordica cochinchinensis

(Lour.) Spreng.; Aconitum kusnezoffii Reichb.; Liqguidambar formosana Hance; Boswellia carterii Birdw.; Commiphora myrrha Engl.;

Faeces Trogopterori; Angelica sinensis (Oliv.) Diels; Pheretima aspergillum (E. Perrier); Fragrant Ink
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Table 1 Detailed information about 30 batches of Xiaojin
Pills

TN P P

Al 180501 |BI11 1809008 C21 180903NO.015
A2 180101 |B12 1803003 C22 190103NO.214
A3 180301 |B13 1801002 D23 160900272
A4 180302 |C14 170802NO.189|D24 20161101
A5 181102 |C15 1811206 D25 20180102
A6 161102 |Cl6 181207 E26 20180503
A7 171102 |C17 181208 F27 20171005

A8 171001 |C18 160806NO.073|G28 180501
B9 1712001 C19 180502NO.080|H29 17040028
B10 1804002 C20 180508NO.145(130 20180703

SD K, /& 240~260 g, 4 RE 28 (60
mg/kg) BRI, FELL 0.13 mol/L HIMKEREN 1 : 9 Pkt
MG T B KEL, 13 E T 25 AL 800 r/min &0
10 min, /NCWHL FIEWE T%1# 1 5 mL EP &,
ol MR B S HRAE 1k, N0 EIECE TR
EP & W, 152|& IM/MRIM3E (platelet-rich plasma,
PRP); R4 3 500 r/min B0» 15 min, /NCHR
BB T 5% —32 SmLEP & W, 83)= /MR
% (platelet-poor plasma, PPP), #Hi.

2.1.2 FHRAIRIHIS FEEFREL 12.8 mg R
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W BTG 2l 25 OO AR B R /K% IR 1 ¢ 9 BB TR
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Table 2 Effects of different DMSO volume fractions on
platelet aggregation (x = s, n=3)

DMSO &R 73 %1/% ML/NR SRR 2% P1H
0 62.94+2.0 —
5 613%1.3 >0.05
15 56.1£2.0" <0.05
25 47.243.9™ <0.01

HEAMKE: "P<0.05 *“P<0.01
"P<0.05 "P<0.01 vs blank control

3 ARHREUAFIEY/ N E AR BRI /MR R & R HIH 2=
(xxs,n=3)
Table 3 Inhibition of platelet aggregation by extracts of

Xiaojin Pills with different solvents (x s, n=3)

PEHA T 2/ % P1{H
80% HH i 77.12£2.20 —
40% H i 85.2342.00 >0.05
K 33.574+2.30™ <0.01

5 80% B E:: " P<0.01

P <0.01 vs 80% methanol
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RN N 0.756 Umg.  H A1 T /N & FUIE i 77
S, R HRE—SA AT

Mg NEALHTT 10 WRERMZ P /MR R K
R, HEMGIR, HBE 3R, SRIKS &
BRY, BRI, TLRIRAIKRE TEN R
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Fig. 1 Typical oscillogram of antiplatelet aggregation rate

with Xiaojin Pills at different concentrations
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F4 30 HNERHERIUMMRBEINVUESER (n=2)
Table 4 Anti-platelet aggregation bioassay results of 30
batches of Xiaojin Pills (n = 2)

B FL% PUIL IR ER AR BEg FLY% PUIL MRS
AR /(U-mg™) AN /(Umg™)
Al 3567 1.102 Cl6 4697 1.338
A2 2478 0.906 Cl7 4429 1.210
A3 2561 0.863 CI8 31.50 0.756
A4 37.09 1.120 C19 3751 0.989
A5 2324 0.851 C20 50.39 1.147
A6 3235 1.105 C21 3825 1.098
A7 2245 0.819 C22 3447 1.042
A8 3431 1.095 D23 2927 0.873
B9 3158 1.037 D24 2227 0.598
BI10 35.34 1.148 D25 2675 0.598
BIl 3695 1.097 E26  30.99 0.933
BI2 39.62 1.220 F27 40.13 1.134
BI3 28.11 0.957 G28 21.56 0.796
Cl4 3525 1.035 H29 37.32 1.171
Cl5 36.40 1.136 130 3822 0.896

x5 PMERKREEAFHELRIT M MRBEAHIIEZR (n=3)
Table 5 Inhibition of platelet aggregation by Xiaojin pills
and its 10 constituent drugs (n = 3)

FE i it 2% FE R /%
2NN 82.22 BtV 24 1.21
NN 1.16 TR Mg 31.83
REET 67.52 Y| 1.62
] 2. 0.19 HoE 70.87
WA 0.05 k- 1.44
e 3.86

TS MR SR B R, Flil/IMR S RE
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PR E i e 1 5 B L
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7RG AR I G20k, S5 AR
RHEF, Ensmitfe . o R BEATARES 700 (5
P, TR PAT SR BT AR, AR ST 2
PR ORI RIEE e gih sy, WHRAT
MAGTFE DI R . BARLGEERT FUR T, s B B
PUbtill. PURIE . ST RBE ., FEEAGTO R4S
TERP; AR MG RARERAPIR 3 MAL A HT5
T E P, RE TR RS hREh e, A
A . BRI, DT R B
HBETER, RETRAYUE. SR TR H
YRR, (HARHS 7 (O AR Y e R HLARIE, 30
BRTRIE HOK S W) BRI S — e Rtk %
A BRI A TR AOR R T 2 RPY, AL
TR 7RI B AR S L NS R A 2
5 FLBE PR 5 A 0 4 A A DR 0E 7R 2 —
BHETC

7N AL HR A A e I 24 R AE S S8 v O R
T MR BTG, 32 R AT RE A T AN IAE A
EHAAETTHR B BN, A RR O S ERUR, RIE
PRROIRE . W N T B XK AR N I MRCR SR
IR, AR N TT T T EAE] 3%,
AN S I HAE /N LA T R B LA T A 2R
IR, PECHORAERIL M ST /IR SR 5
HIFERSMI ORGSR, REIREEAE 120
mg/mL I H LA FRIEE] 509%200, AL /N
EHAH H AR A 7.70 mg/mL, HURAE R
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