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Bioactive equivalence evaluation by two onesided ttest (1) Let
expg)/exp, ) =exps — 4,) be the ratio of the expected median values of the
candidate BECCs and herbal medicines on the oftigo®e. If the equivalence range

is (0.7, 1.43), then the following test problem éguivalence is considered:

H,:expg —4,) <07 or expg —u,)=143
H, :0.7<exp — 4,) <143
After logarithmic transformation, the above tesilgem becomes:
Hy: g =4, <£In07 or pg—p, 2In143
H,:In0.7< g — 4, <In143
Testing this two-sided equivalence problem is eajeint to simultaneous testing
of the following two one-sided hypotheses (2):
Ho i tlg =ty <IN07 vs. Hy i ptg — 4 >In 07
and Hy,: g =y 2In 143 vs. Hy,: g — 4y, <In143

Equivalence can be concluded at significance 18v@5, if both null hypotheses

H,, and H,, are rejected at level 0.05, that is

Y, -Y, -In07
Tor = ——— > 105, +n,-2
~ [1{1 1
w5l ot
2\, n
and T .= Y; -Y, —-In143

<_to.95, +n,-2
TR »
Oy =| —+—
2\n,. n,

where togs ,4n,-» 1S the 0.95 quantile of the centradistribution with n, +n, -2

degrees of freedomy, and Y, are the least squares means of the candidate BECCs

and original herbal medicines treatment adig is the mean squareS,,,,, from
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the ANOVA after logarithmic transformation.

Rejection of H,, by T, atlevel 0.05implies that

Y, -Y, -In07

t0.95, +n,-2
s 1,1y
"Valn n,

In analogy, rejection ofH,, by T,,1,; atlevel 0.05 implies that

Y, -V, -In143

< —toos, n+n,—2
)
A

Thus, rejection ofH,, and H,, atlevel 0.05 is equivalent to:

_ N fl 1 1) = ~ 11 1
[ 5~ Yy _to.95,m+n2—2aw E(E"’n_zj’YB Yy +t0.95,n1+n2—20W E(E-l_n_zj:l

0(n 0.7,In 143

Exponential transformation of the 90% confidendernval in the logarithmically
transformed domain yields 90% confidence interealthe ratio of expected means

exp(s — K4,) and the equivalent relationship:

- ~ (11 1 G o ~ (11 1
[ex;{YB ~ Yy ~to05 nen,-20w E(E +n—n ex;{YB =Yy * 1565 nan,-20w E(E +n—JH
2 2

O (0.7,143
Equivalence is concluded for the efficacies in wegibioassay at level 0.05, if
the 90% confidence interval forexp@ —4,) is included in the bioactive

equivalence range.
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Figure S1 Preparation of candidate BECCs using real-tinoengonents trapping and
combining system. (A) Candidate BECCs (depicteckdt) were determined on the chromatogram
according to the selection criterion. Retentionetiwas recorded to form a collection program. (B)
According to the collection program, the auto-actthe moved to position 1l to prepare candidate
BECCs while collecting remaining part (the colleotiof herbal medicines without candidate
BECCs, depicted in blue) at position I. (C) Thelextkd samples were dried quickly and
subsequently validated by HPLC analysis. BECCs:adiige equivalent combinatorial

components.
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Figure S2  Invitro activity assays of different concentrations ofdi@tonic Pill. (A) Effects of
different concentrations of Cardiotonic Pill on Q&L -induced HUVEC injuries (Ox-LDL 70
Hg/ml). The cell viability (as % of control) was aged by CCK-8. (B) Cytotoxicity of different
concentrations of Cardiotonic Pill on RAW 264.7 Igeih the presence of LPS ({g/ml),
measured by CCK-8. (C) Effects of different concatimns of Cardiotonic Pill on LPS-induced
NO production in RAW 264.7 macrophages (LPgdiml). NO production was determined by
Griess reaction. (D) After 6h of simulated ischenaell viability of H9¢c2 cardiomyoblasts was
assayed by CCK-8. Results are expressed as m8anof at least three independent experiments.
*P < 0.05, **P < 0.01 versus model group. ##< 0.01 versus vehicle control group (one-way
ANOVA, Dunnett test). Cells in model group were reated. CP: Cardiotonic Pill; Ox-LDL:
oxidized low density lipoprotein; LPS: lipopolyshecide; Sl: simulated ischemia.
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Cardiotonic Pill by Q-TOF MS in (A) negative ion d® (B) positive ion mode. P1-P13: phenolic
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Figure 4  Protective effects of different groups of ingeeds in BECCs on HUVECs against

Ox-LDL injury. HUVEC injury was induced by pretrea¢nt with Ox-LDL for 24 h and effects of
different groups in BECCs on (A) cell viability, YB.DH and (C) ROS were evaluated. Cell
viability (as % of control) was assayed by CCK-8p&rnatant of HUVECs was collected for
LDH assay by a commercial kit. ROS production (asfldficrease) in HUVECs was determined
by a fluorometric assay using DCFH-DA as a probesuRs are expressed as maaSD of at

least three independent experimeriz< 0.05,**P < 0.01 versus Ox-LDL group. ## < 0.01

versus vehicle control group (one-way ANOVA, Durntdst). Cells in model group were
untreated. BECCs: bioactive equivalent combinataoaponents. P: phenolic acids; S: saponins;
T: tanshinones; PS: phenolic acids and saponinsplnolic acids and tanshinones; ST: saponins
and tanshinones; PST: phenolic acids, saponingarsthinones (BECCs); CP: Cardiotonic Pill;

Ox-LDL: oxidized low density lipoprotein.
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Figure S5 PLS-DA score plot for Cardiotonic Pill and castate BECCs (lll) treatments. The
profiles of the metabolites in rat myocardial tisswithin the infarct area were determined using
gas chromatography/time-of-flight mass spectrom@®¢/TOF MS). MI: myocardial infarction;
BECCs: bioactive equivalent combinatorial compoger@P: Cardiotonic Pill; Sham: Sham

operated.



107 Table S1  Preparative recovery and RSD of 18 compounds in candidate
108 BECCsduring thetrapping and combining process

109
*Preparative RSD (%

110 No. Analytes P . (%)
111 Recovery (%) (n=5)
112 P2 Tanshinol 94.3 1.37
113 _
114 P3 Protocatechuic aldehyde 97.9 6.65
115 P5 Isolithospermic acid A 89.6 3.93
116
117 P6 Isolithospermic acid B 91.1 6.57
118 P7 Salvianolic acid D 87.7 4,62
119 P8 Salvianolic acid G 93.5 5.66
120
121 P9 Rosmarinic acid 96.3 4.18
i;; P10 Lithospermic acid 91.9 1.88
124 S3 Ginsenoside-Rg1 94.5 6.15
125 P11 Salvianolic acid B 92.5 3.87
126
127 P12 Salvianolic acid A 88.2 2.94
128 S5 Ginsenoside-Rb1 92.2 0.25
129
130 S9 Ginsenoside-Rh1 96.4 4.36
131 S12 Ginsenoside-Rd 91.0 2.45
132
133 T3 Dihydrotanshinone | 95.7 4,59
134 T4 Tanshinone | 95.0 0.68
135 )

T5 Cryptotanshinone 90.7 4.10
136
137 T7 Tanshinone lIA 93.3 5.88
138

Average 92.9 3.89

139

140 *Preparative recovery Eg/Cc x 100%,Cg is the content of compound in candidate BECCslewhi
141 Cc is the content of the same compound in Cardiotd?ilt BECCs: bioactive equivalent
142  combinatorial components.

10



143 TableS2  Calibration curve, r? test range, concentration and content of 18 compoundsin candidate BECCs
144

I 2 Testrange Concentrationi(g/mg)  Content
No. Analytes Calibration curve (ug/mi) (n=6) (%) (0 = 6)
P2 Tanshinol y=95.5130x+101.6900 0.9999 6.31-151.41 26.71 2.67
P3 Protocatechuic aldehyde y=61.4370x-11.3840 @.999 9.84-315.00 10.39 1.04
P5 Isolithospermic acid A y=20.6920x-53.4800 0.9999 7.66-245.00 11.49 1.15
P6 Isolithospermic acid B y=26.4550x-6.3905 0.9999 6.09-195.00 7.90 0.79
P7 Salvianolic acid D y=39.3480x-38.8370 0.9997 94105.00 9.96 1.00
P8 Salvianolic acid G y=26.2820x+26.2820 0.9998 3861.00 7.00 0.70
P9 Rosmarinic acid y=79.2080x+47.0880 0.9999 41000 4.10 0.41
P10 Lithospermic acid y=72.8320x+18.5140 0.9999  0-48.00 0.80 0.08
S3 Ginsenoside-Rgl y=4.0791x-8.9264 0.9997 7.935807 20.50 2.05
P11 Salvianolic acid B y=73.5650x+49.9250 0.9998 534145.00 5.09 0.51
P12 Salvianolic acid A y=50.9130x+100.1800 0.9997 .78&81.00 9.39 0.94
S5 Ginsenoside-Rb1 y=2.9303x-2.1224 0.9999 5.166830 23.60 2.36
S9 Ginsenoside-Rh1 y=5.9709x-0.2279 0.9999 2.4650657 7.70 0.77
S12 Ginsenoside-Rd y=3.6547x+2.2859 0.9997 2.110035 2.43 0.24
T3 Dihydrotanshinone | y=32.2160x-0.6432 0.9999 8349.40 0.76 0.08
T4 Tanshinone | y=42.7320x-1.6745 0.9999 1.15-27.0 1.02 0.10
T5 Cryptotanshinone y=22.4840x+12.7970 0.9999 PRG60 0.50 0.05
T7 Tanshinone 1A y=37.3900x+2.3311 0.9999 0.9802. 0.81 0.08
Total 15.0

145 BECCs: bioactive equivalent combinatorial composent
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