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Abstract: Objective To complete the effective phase state separation, characterization and pharmacodynamic verification of
Shengmai Yin (Pulse-activating Decoction, “EfikZKX) under the guidance of the traditional Chinese medicines (TCM) pharmaceutical
delivery theory from the perspective of effective phase, and to identify the effective iterative phase of treatment of Shengmai Yin on
the heart failure model of SD rats with deficiency of both ¢i and yin. Methods Membrane dialysis and centrifugation were used to
carry out effective phase separation of Shengmai Yin; The separated phases, particle size, Zeta potential, and PDI of solution were

measured by using Malvern laser particle size analyzer. The salinity and conductivity of the separated Shengmai Yin solution were
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measured by the salinity meter and the conductivity meter to complete the study on the effective phase behavior of Shengmai Yin;
The pharmacodynamic study of Shengmai Yin was verified on the SD rat heart failure model with deficiency of both ¢i and yin.
Results The particle size distribution of each phase was: suspension phase > Shengmai Yin solution > colloidal phase > true
solution; The order of PDI was: Shengmai Yin solution > suspension phase > colloidal phase > true solution; The order of Zeta
potential values of each phase was: true solution > colloid phase > Shengmai Yin solution > suspension phase; The order of
conductivity of each phase was: Shengmai Yin solution > suspension state > colloidal state > true solution; The order of the salinity
of each state was: suspension state > Shengmai Yin solution > colloidal state > true solution. The indexes of the rats in the Shengmai
Yin solution and the colloidal phase group were significantly improved compared with those of the model group (P < 0.05), but the
indexes of the true solution group and the suspension phase group were not significant compared with the model group. The
difference proved that the colloidal phase was the effective iterative phase state of Shengmai Yin solution. Conclusion Under the
guidance of the pharmaceutical delivery theory of TCM, the pharmacodynamic research is used as the evaluation index, and the
effective iterative phase of Shengmai Yin is identified from the perspective of the effective phase, and then the effective iterative
phase is used as the evaluation index to guide the development of new medicine, which can provide a new way of thinking for
development of new medicine in traditional Chinese medicine.
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Fig.1 Solution (A), true solution (B), suspension phase (C) colloidal phase (D) of Shengmai Yin, and Dindar effect observation

of colloidal phase of Shengmai Yin (E)
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Fig. 2 Particle size distribution map of different phase

states and Shengmai Yin solutions
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Table 1 Results of different phase particle size and Zeta potential, PDI, conductivity and salinity values ( XtS,n=3)

FF it Fi4%/mm PDI Zeta FAI/mV /% 3%/ (uS-cm™)
HE KR A TR 450.80+113.61 0.96+0.57 —-6.62+0.57 3.054+0.36 6.7710.14
B - - -12.07£0.38 0.36%0.01 0.99+0.04
AR FE A 87.53+1.57 0.28+0.01 -9.93+1.08 0.95+0.01 1.95+0.14
REME 2938.67+£168.15 0.63+0.06 —6.07£0.57 3.56+0.01 5.81+0.04
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Fig.3 Electrocardiogram results of rats in each group

F2 BEKBIEEIEN. MBEENIERLEER (X£S,n=7)

Table 2 Comparison results of rat organ index and serum biochemical indicators in each group (XZ S, n=7)

253 Ao JE B 25 e B BNP/(ng'L™) IL-6/(ng-L™") CK/(U'mL™)
H 0.003 240.000 31 1220.84+43.62 1.79+1.14 1.124+0.33
it 0.004 140.000 32 1356.54+93.91" 491+1.77 1.924+0.37
A 0.003 40.000 22* 1190.92 +42.19* 2.4340.88" 1.134+0.22¢
RS 0.003 540.000 33" 1209.35+96.99* 2.98+0.93" 1.2240.17*
TR A 0.003 940.000 41 1377.70£113.56 4.62+2.18 1.3840.04
B 0.003 84-0.000 38 12753113225 3.68+1.37 1.5940.55

HrEAHmE: "P<0.05; SHEMAIE: *P<0.05
*P < 0.05 vs blank group; *P < 0.05 vs model group
3 g BB T AR ELRRARER, B AE KR AV
TEPR O RABAHASIS, 738 7 B OGRS BV IRV AR & 3 &7y, Senid 2
OFTE], FJE BN 12 000 r/min. BEINY 30 EORRAAFIZAS 2 BRBAFAZS T FUBRARZS 1T, 1624
min I, #7513 B R IRARAHARALAE 100 nm /e 47, ROFIRUERT R I, T3 R A H 25807 RO AN
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Fig4 Result of heart tissue section
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