CHAPTER 3
RESULTS

3.1 Ganoderic acids A and F contents in Ling Zhi preparations

The HPLC chromatogram obtained from the standard mixture of ganoderic acids
A, F and IS is shown in Figure 5. Ganoderic acid A was eluted first from the HPLC
system, followed by ganoderic acid F and IS with the retention time of 28.56, 42.64
and 52.99 min, respectively. All peaks were clearly separated and no peak
interference was observed at the retention times of ganoderic acids A and F as well as
IS. The regression equations, #*, linear ranges, LOD as well as LOQ of ganoderic
acids A and F under the HPLC conditions used in this study are presented in Table
3A. The linear regression of both ganoderic acids A and F exhibited good linearity
within the test range. The % CV of intra- and inter-day assay validation for ganoderic
acids A and F were all Aless than 2% (Table 3B), indicating acceptable precision of the

developed analytical method.
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Figure 5 HPLC chromatogram from standard mixture of ganoderic acid A (GA,
50.00 pg/mL), ganoderic acid F (GF, 50.00 pg/mL) and IS (20.00 pg/mL).
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The contents of ganoderic acids A and F in the 19 investigated Ling Zhi
preparations including MG2FB and MG2FB-WE are shown in Table 4. Ganoderic
acids A and/or F were detected in 16 out of 19 preparations. The ratios of ganoderic
acids A to F content in most preparations were approximately 1.10-3.50, indicating
that ganoderic acid A was the major compound in comparison to ganoderic acid F,
except for NPN in which ganoderic acid F was the major compound. However, only
ganoderic acid A was detected in GNO. Among the 16 Ling Zhi preparations in
which ganoderic acid(s) existed, the first 3 preparations containing the highest
contents of total ganoderic acids were those of 100% Ling Zhi extract namely NPN,
MG2FB-WE and DXN-r, respectively. The HPLC chromatograms of 19 Ling Zhi
preparations are shown in Figure 6.

It is worth noting that the different dosage forms of 100% crushed Ling Zhi or
100% Ling Zhi fruiting bodies under the same trade name (DHP-c, DHP-t and DHP-s
as well as DTG-t and DTG-s) demonstrated the comparable contents of total
ganoderic acids, as well as the comparable ratios of ganoderic acids A to F content
(i.e., 2.00-2.20 for DHP and 2.30-2.60 for DTG). In contrast, the total ganoderic
acids contents of different dosage forms of 100% Ling Zhi extract versus 100% Ling
Zhi mycelium and sprout extract under the same trade name (DXN-r versus DXN-g)
were considerably different, since DXN-r possessed the remarkably high ganoderic
acids contents whereas neither ganoderic acid A nor F was detected in DXN-g.

Neither ganoderic acid A nor F was detected in 3 out of 19 preparations (GEC,
DXN-g and BNR). Among these preparations, the constituent of 2 preparations (GEC
and DXN-g) were 100% Ling Zhi extract, whereas the remaining preparation (BNR)
was 60% Ling Zhi water extract.

Interestingly, the total contents of ganoderic acids in the 17 commercially
available Ling Zhi preparations were not statistically correlated with their prices

(Table 4, Figure 7).
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Figure 6 HPLC chromatograms of 19 Ling Zhi preparations used for determining
ganoderic acids A (GA) and F (GF).
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Figure 6 (Continued).
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Figure 6 (Continued).
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Figure 6 (Continued).
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Figure 6 (Continued).
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Figure 6 (Continued).
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Figure 6 (Continued).
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Figure 7 Correlation between the total contents of ganoderic acids A and F in 17

commercially available Ling Zhi preparations and their prices.
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3.2 Pharmacokinetic study of ganoderic acids A and F after an oral administration

of Ling Zhi preparation
3.2.1 Subjects

Twelve healthy Thai male subjects were included in this study and all subjects

completed the study protocol. On the basis of medical history, physical examination

and laboratory investigation, none of the subjects showed any evidence of

neurological, pulmonary, kidney, liver or cardiovascular diseases. The demographic

characteristics and clinical laboratory data of all subjects are shown in Table 5.

Table S The demographic characteristics and clinical laboratory data of 12 subjects

participated in this study

Parameters Mean + SD Range Normal values

Age (y) 26.83 +4.86 20-33

Weight (kg) 58.38 +7.29 48.5-74.0

Height (m) 1.69 + 0.06 1.60-1.78

BMI (kg/m?) 20.51 £1.97 18.25-23.36 18-25

Laboratory data :
Hemoglobin (g/L) 145.50 + 6.49 130-157 130-180
Hematocrit (L/L) 0.45+0.02 0.43-0.48 0.40-0.54
WBC (x 10°/L) 7.93 +£1.83 5.6-11.0 4.4-11.0
Platelets on smear Adequate - Adequate
BUN (mg/dL) 13.17 £ 1.95 10-17 8.4-21
Creatinine (mg/dL) 1.08 £ 0.11 0.9-1.3 0.8-1.3
SGOT (U/L) 21.58 £4.54 16-30 0-37
SGPT (U/L) 23.50+£9.13 13-39 0-41
ALP (U/L) 47.50 +£11.02 30-64 53-128
Total bilirubin (mg/dL) 0.42+0.23 0.2-0.9 0.1-1.2

BMI, body mass index; WBC, white blood cell; BUN, blood urea nitrogen; SGOT, serum glutamic
oxaloacetic transaminase; SGPT, serum glutamic pyruvic transaminase; ALP, Alkaline phosphatase



40

3.2.2 Assay validation of LC-MS method

Specificity

LC-MS chromatogram of ganoderic acids and IS-free plasma is presented in
Figure 8A, whereas chromatogram of plasma containing 20 ng/mL of ganoderic acids
A and F as well as 2.5 ng/mL of IS is shown in Figure 8B. Under LC-MS condition
used in this study, ganoderic acid A was firstly eluted, followed by IS and ganoderic
acid F with the retention time of 5.30, 9.11 and 10.52 min, respectively. All peaks

were clearly separated and no peak interference was observed.
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Figure 8A LC-MS chromatogram of ganoderic acids and IS-free plasma.
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Figure 8B LC-MS chromatogram of plasma containing 18.00 ng/mL of ganoderic
acids A (GA) and F (GF) as well as 2.50 ng/mL of IS.
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LLOQ

LLOQ under the LC-MS condition used in this study was 0.50 ng/mL. The % CV
at LLOQ concentration of ganoderic acids A and F were 5.92% and 15.90%,
respectively, whereas the accuracy at this concentration were 113.50% and 114.95%,

respectively (Table 6).

Table 6 The LLOQ of ganoderic acids A and F in plasma

Spiidd Ganoderic acid A Ganoderic acid F
No. concentration Calculate.d s Calculate_d Py —
(ng/mL) cor(lflz?rt;?f)lon (%) Cor(lflegl/l:li[)lon %)

1 0.50 0.61 122.24 0.45 89.85
2 0.50 0.52 104.94 0.53 106.53
3 0.50 0.54 108.91 0.64 128.29
4 0.50 0.58 115.88 0.68 136.31
5 0.50 0.58 115.54 0.57 113.79

Mean 0.57 113.50 0.57 114.95

SD 0.03 0.09
% CV 592 15.90

Linearity of calibration curve

Pooled calibration curves from 5 replicated calibration data of the peak area
ratios of ganoderic acid A/IS or ganoderic acid F/IS versus corresponding plasma
ganoderic acid concentrations are shown in Figure 9A and 9B. All calibration curves

exhibited good linearity within the test range (0.50-20.00 ng/mL) with * > 0.99.
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Figure 9A Pooled calibration curves from 5 replicated calibration data of peak area

ratios of ganoderic acid A and IS versus plasma ganoderic acid A concentrations.
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Figure 9B Pooled calibration curves from 5 replicated calibration data of peak area
ratios of ganoderic acid F and IS versus plasma ganoderic acid F concentrations.
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Precision and accuracy

The intra- and inter-day assay validation of ganoderic acids A and F in plasma
are respectively presented in Table 7A and 7B. The % CV for low (1.50 ng/mL),
medium (9.00 ng/mL), and high (18.00 ng/mL) concentrations of intra-day precision
of ganoderic acids A and F ranged from 1.68-4.38% and 2.69-4.69%, respectively,
whereas, those of inter-day of ganoderic acids A and F ranged from 3.28-3.84% and
1.55-4.03%, respectively. Likewise, the % accuracy of intra- and inter-day assay
validation ranged from 100.74-106.74% for ganoderic acid A and 96.33-103.05% for
ganoderic acid F. All these values were within the acceptable range of £ 15%

precision and 85-115% of accuracy recommended by U.S. FDA guidance.
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Recovery

The recovery of plasma extraction method of ganoderic acids A and F as well as
IS is shown in Table 8. At low (1.50 ng/mL), medium (9.00 ng/mL), and high (18.00
ng/mL) concentrations, the % recovery of ganoderic acids A and F ranged from
72.27-75.17%, and 85.66-92.45%, respectively, whereas, those of IS ranged from
70.71-74.37%. The overall average values of % recovery of ganoderic acids A and F
including IS were 73.51%, 89.52% and 72.66%, respectively.
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Freeze/thaw stability

The stability of ganoderic acids A and F in plasma at low (1.50 ng/mL) and high
(18.00 ng/mL) concentrations kept frozen at -20 °C before and after freeze and thaw
test is presented in Table 9. The % remaining of ganoderic acid A at low and high
concentrations after three unassisted freeze/thaw cycles was 93.53% and 91.34%,
respectively, whereas that of ganoderic acid F was 98.61% and 92.39%, respectively.

The average freeze/thaw stability of ganoderic acids A and F was 92.43% and
95.50%, respectively.

Table 9 Freeze/thaw stability of ganoderic acids A and F in plasma

Spiked Ganoderic acid A Ganoderic acid F
QC 1T concentration (ng/mL) concentration (ng/mL)
concentration
sample (gl Before After Before After
freeze/thaw freeze/thaw  freeze/thaw freeze/thaw
1.50 1.38 1.31 1.45 1.42
Low 1.50 1.47 1.34 1.40 1.38
1.50 1.48 1.40 1.48 1.47
Mean 1.44 1.35 1.44 1.42
SD 0.06 0.05 0.04 0.05
% Remaining* 93.53 98.61
18.00 17.06 16.10 17.87 17.21
High 18.00 18.11 16.18 18.70 16.72
18.00 18.38 16.63 19.05 17.46
Mean 17.85 16.30 18.54 17.13
SD 0.70 0.29 0.61 0.38
% Remaining* 91.34 92.39
Average freeze/thaw stability (%) 92.43 95.50

* % Remaining = (mean value of concentration after 3 freeze/thaw cycles)/(mean value of concentration
before freeze/thaw) x 100
* Average freeze/thaw stability (%) = (the sum of % remaining at low and high concentrations)/2
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Short-term stability

Short-term stability of ganoderic acids A and F in plasma at low (1.50 ng/mL)
and high (18.00 ng/mL) concentrations kept at room temperature (t;oom) for 8 h against
those of freshly prepared samples is shown in Table 10. The % remaining of
ganoderic acid A at low and high concentrations kept at t;oom for 8 h was 90.06% and
97.52%, respectively, whereas that of ganoderic acid F was 91.59% and 96.57%,

respectively. The average short-term stability of ganoderic acids A and F was 93.79%

and 94.08%, respectively.

Table 10 Short-term stability of ganoderic acids A and F in plasma

Spiked Ganoderic acid A Ganoderic acid F
QC . concentration (ng/mL) concentration (ng/mL)
concentration
sample (ng/mL) Fresh Kept at t;oom Fresh Kept at troom
preparation for 8 h preparation  for 8 h
1.50 1.47 1.33 1.61 1.41
Low 1.50 194 1.42 1.47 1.39
1.50 1.59 1.42 1.56 1.45
Mean 1.54 1.39 1.55 1.42
SD 0.06 0.05 0.07 0.03
% Remaining* 90.06 91.59
18.00 18.82 18.04 18.17 16.77
High 18.00 18.92 18.34 17.26 16.90
18.00 19.36 19.30 18.05 17.98
Mean 19.03 18.56 17.83 17.22
SD 0.29 0.66 0.49 0.67
% Remaining* 97.52 96.57
Average short-term stability (%)" 93.79 94.08

* % Remaining = (mean value of concentration kept at t,,,, for 8 h)/(mean value of concentration after

fresh preparation) x 100
. Average short-term stability (%) = (the sum of % remaining at low and high concentrations)/2
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Long-term stability
Table 11 shows the long-term stability of ganoderic acids A and F in plasma at

low (1.50 ng/mL) and high (18.00 ng/mL) concentrations kept at -20 °C for 1.5
months with those from the first day of this testing. The % remaining of ganoderic
acid A at low and high concentrations maintained under the same conditions as the
study samples for long period was 96.82% and 101.07%, respectively, whereas that of
ganoderic acid F was 98.30% and 98.28%, respectively. The average long-term

stability of ganoderic acids A and F was 98.95% and 98.29%, respectively.

Table 11 Long-term stability of ganoderic acids A and F in plasma

Spiked Ganoderic acid A Ganoderic acid F
Qc & concentration (ng/mL) concentration (ng/mL)
concentration
sample (ng/mL) Day 1 Month.l 5 Day 1 Month.1.5
of testing  of testing of testing  of testing
1.50 1.56 1.61 157 1.58
Low 1.50 1.63 1.43 1.59 1.54
1.50 1382 1.53 1.54 1.50
Mean 1'57 1.52 1.57 1.54
SD 0.05 0.09 0.03 0.04
% Remaining* 96.82 98.30
18.00 18.01 18.10 19.09 18.28
High 18.00 18.08 18.44 19.45 18.37
18.00 19.04 19.18 18.60 19.51
Mean 18.38 18.57 19.05 18.72
SD 0.58 0.55 0.43 0.69
% Remaining* 101.07 98.28
Average long-term stability (%)" 98.95 98.29

* % Remaining = (mean value of concentration kept at -20 °C for 1.5 months)/(mean value of

concentration at the first day of testing) x 100
* Average long-term stability (%) = (the sum of % remaining at low and high concentrations)/2
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Post-preparative stability
Post-preparative stability of ganoderic acids A and F in plasma at low (1.50

ng/mL) and high (18.00 ng/mL) concentrations standing in the autosampler for 18 h
after preparation against those of freshly prepared samples is presented in Table 12.
The % remaining of ganoderic acid A at low and high concentrations after waiting in
the autosampler was 91.45% and 92.90%, respectively, whereas that of ganoderic acid
F was 105.75% and 97.26%, respectively. The average post-preparative stability of
ganoderic acids A and F was 92.17% and 101.50%, respectively.

Table 12 Post-preparative stability of ganoderic acids A and F in plasma

Spiked Ganoderic acid A Ganoderic acid F
QC s concentration (ng/mL) concentration (ng/mL)
sample concentritlon Fresh 18 h after Fresh 18 h after
(ag/mly preparation preparation  preparation preparation
1.50 1.49 1.36 1.53 1.57
Low 1.50 1.60 1.30 1.40 1.62
1.50 1.43 1.47 1.42 1.41
Mean 1.50 1.38 1.45 1.53
SD 0.08 0.09 0.07 0.11
% Remaining* 91.45 105.75
18.00 17.94 15.34 18.10 15.83
High 18.00 17.39 17.84 18.69 20.59
18.00 17.57 15.96 18.79 17.63
Mean 17.63 16.38 18.53 18.02
SD 0.28 1.30 0.38 2.40
% Remaining* 92.90 97.26
Average post-preparative stability (%) 92.17 101.50

* % Remaining = (mean value of concentration standing in autosampler for 18 h after preparation)/(mean

value of concentration after fresh preparation) x 100
* Average post-preparative stability (%) = (the sum of % remaining at low and high concentrations)/2
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3.2.3 Pharmacokinetic parameters of ganoderic acids A and F

The individual as well as mean plasma concentration-time profiles of ganoderic
acid A at various sampling times from 12 subjects after a single oral administration of
3,000 mg of MG2FB-WE under fasted or fed condition are respectively presented in
Table 13A and 13B. Those of ganoderic acid F under fasted condition are presented
in Table 13C. However, plasma ganoderic acid F concentrations that are higher than
the LLOQ under fed condition were detected only in 2 out of 12 subjects (subjects
No.3 and 11). In one subject, the concentrations of 0.59 and 0.50 ng/mL were found
at 2.50 h and 3.00 h post-dose, respectively, whereas the concentration of 0.56 ng/mL
was found at 3.50 h post-dose in another subject. The plasma concentration-time
curves of ganoderic acids A and F in both conditions from each subject are depicted
in Figure 10.

Composites of individual plasma ganoderic acids A and F concentration-time
curves from 12 subjects after a single oral dose of MG2FB-WE under fasted or fed
condition are sequentially presented in Figure 11A-D. Their mean plasma
concentration-time curves in both conditions are also shown in Figure 12A and 12B,

respectively.



53

1UN059E 03U USE] 10U 21om OTg Yim sojdures ewse[d
uoIe[NIYEd S[qeI[al J10j (] = U) ejep JUSIINSU] = (]
uoneoynuenb Jo rwI| Jomo[ 3yl Moy = OTd

O1d O1d O1d O1d OId dl  +0'8C 0LOF LV'IS TLIS 0T6F 0TI¥ I¥'8€ €TSt €L9S OTId AD%
O1d 014 O1d 0O1d 0O1d ar 870 690 II'l 6LT <TLE 8EV vTT SOT 0OL0 O1d as
O1d O01d O1d O1d OId dl 660 *0L1 LI'T 8ES 9SL $901 #8S €€T +£T1 OId U
O1d 0194 OI1d O1d O1d O1d 8TI1 TI'T €€v 8TL SOTI 9€91 LI'9 8I'E L0z OId Tl
O1d O1d O1d O1d O1Id 890 L0 I¥1 90T TTL +LO1 88€I LIL TL1 OI1d O1d 11
O1d O01d O1d O1d O1d O1d O1d €I'T S6T €S LI'L 6L9 €9+ LI'S S€T O1d 01
O1a O01d O1d O1d O1d O1d +¢vI'l 66T LI'S 8€L SSTI1 8C1 Tl Tl OI1d O1d 6
O1d O1d O1d O1d O1d O1d OId T80 6I'1 +¥TT +vEE 16L OL'S 66T 8.0 OId 8
O1d 014 O1d O1d O1d O1d 850 +#TI1 S0T 985 68L TLOL €9S LI'T L90 O1Id L
O1d O1d O1d OI1d O1d O1d 980 OI'l TI'T L99 €001 1€91 8.6 THZ 950 OId 9
O1d O01d O1d OI1d O1d O1d OI1d O1d 6T1 S8T SE€S 67T I8E SE€T 850 O1d S
O1d O01d O1d O1d O1d OT1d 860 I€1 LI'T €SS L6y T8V €T 9.0 OId OId ¢
O1d O01d O1d O1d O1d O1d €€1 81T LTE #SOI €ISl SI'ST 00S LSE€ Sy1  O1d €
O1d O01d O1d O1d OI1d O1d O1d OId €S0 €F1 08T 9€S vy 001 O1d O1d ¢
O1d O01d O1d O1d OI1d OI1d OI1d OId 980 691 €9C 09S L8 T6E Ov'1 O1d I
008 009 00S 00F OS€E 00€ 0ST 00T OST 00T SLO 0SO STO LI'O 800 000 °ON
(¢) sowm Jurjdwes snoLrea je (‘Jw/3u) v pIoe dL2poues JO SUOIEIUIIUOD BWISE[] 199[qng

s102([qns

1 Ul uonIpuod pajsey Jopun FM-gAZOIN JO 9S0p [elo d[3uls e Joye (Tw/3u) y PIoe JLISPOUE3 JO SUONBNUSOU0D BWSE[d VE] dqEL



54

JUNOJYoE OJUT USYE) JoU d1om O)Tg Yim sajdures ewse[d 4
UOTB[NI[Ed 9]qeral JoJ (] = U) Bjep Jua1onynsu] = [
uonjesyuenb Jo Jrwi| Jomof oY) mojag = O'1d

O1d I €LLy LL9E v¥'Sy +8'€S TI'6F 6009 ITLS $T0S 06Ty I1v'CS TLLY +v€1y OId O1d AD%
O1d dI TS0 850 680 LOT 9T ILT LLT ¥91T 8€T1 T T80 +Hv¥0 OI1d 014 as
OTId Al 60T %8S T 96T 66T 9€T S8T +0I'€C «LTE +CTE «IL'T LT %01 OId O1d UedW
O1d +90 891 SLT 60y 19v 88y SHL 60L 8SS ¥LY €TE 8T +vO'T OI1d O1d T
O1d O1d O1d 6L1 L6'T €0C SE€T 06T O0OI't €€ T, 81 O1d OI1d O1d O1d 11
O1d O1d O1d O1d O1d #60 LET 11'C LET 8E€T 6FC 0T +€1 950 OI1d O1d 01
OI1d O1d O1d €ST Tl ILT  S8T 9S€ 79 8SS 9Ly 9L€ 79T 060 O1Id 0O1d 6
O1d O1d O1Id SoT 8I'T +S1T Tge +vi'c OI1d O1d O1d O1d O1d O1d O1d 014 8
O1g Oo1d O01d ¥80 II'T SI'T ITI IST 8T¢ 8L¢ SOy I8¢ L6T oOv1 O1d 014 L
O1d O1d O1d T€l L81 61 LI'T 9T +ST b SE€1 L80 OI1d O1d O1d 014 9
O1d O1d O1d SI'T TLT 0TT 81 LST SS0 OI1d O1d O1d O1d O1d O1d 0O1d S
O1d O1d O1d O1d O1d €90 T€1 6S1 +vee STy LEP 80S 9T¢ 9.1 OI1d O1d 14
O1d O1d +vL0 681 1€T 19T ¢€6'€ 6TF €0y 8¢ PEE 16T 05T 9.0 OId 014 €
O1d O1d O1d O1d O1d O1d ¢€LT ST¢ 661 €0 OI1d O1d OI1d O1d O1d O1d C
O1d O1d 80 981 961 85T vl 8¢€1 8I'T LI'T SI'T 601 +S0 O1d O1d 014 I
008 009 00S O00F 0OS€ 00€ 0ST 00C OST 00T SLO 0SO0 STO LI'O 800 000 ‘ON
(y) sowmn Surdures snowrea je (‘Ju/3u) Y proe oLpouesd JO SUOIBIUIOUOD BUISB[ 102[qng

syoalgns

Z1 Ul uonIpuod paj Iopun gM-gLIZOIN JO 9sop [ero 9[3uls e Ioye (Tw/3u) v proe oLOpoued Jo SUOnenuaduod ewse[d {E[ dqeL



55

JUN0do. 03Ul UINE) 10U a1om OTd Yim sojdures euise[d
uone[no[eo 9[qeI[al J0J (] = U) ejep JUSIdLINSU] = (]
uoneoynuenb jo jruny somof ayi mofeg = O'1g

O1d O01d O1d O1d O1d O1d O1d dI IL'6 9€TS 9I'Ly T96f €TES 9LSE OId OId AD%
OI1d O01d O1d OI1d O1d O1d O1d dl 900 S90 SLO S60 €60 80 O1d 014 as
O1d 014 O1d OT1d OT1d OI1d OTId Al 90 «STI *8ST I¥'T «bL'1 %901 OTd OTId el
O1d 01 O1d O1d O1d O1d OI1d O1d O1d O1d +80 sze¢ OId OI1d O1d O1d 2l
O1d O01d O1d O1d O1d OI1d O1d O1d OId 790 L1 €€£€ +ec OI1d O1d O1d 11
O1d 014 019 O1d O1d O1d O1d OId O1d 61T €€T 9T ¢l 980 OId OId 0l
O1d 01 O1d O1d O1d O1d OId O1d OT1d L€1 9.1 €7 L9T OI1d O1d O1d 6
O1d O1d O1d O1d O1d O1d OI1d O1d O1Id 850 80T 95T #81 ¥l OId O1d 8
O1d 014 01 O1d 014 O1d O1d O1d OId OI1d LI'T 201 2,0 OI1d OI1d O1d L
O1d O01d O1d O1d O1d OI1d OId OId 850 8ST S9C 9I'v 88C €90 OTId OIg 9
O1g 014 O1d O1d O1d OI1d OI1d O1d OId 9.0 LOT 6v7 O1Id O1g O1gd O1dg S
O1d O01d O1d O1d O1d OI1d OI1d OId 0L0 6£1 090 S91 O1d O1d O1g O1d b
O1d 014 O1d O1d O1d OI1d OId €60 $90 9I'C 19C SST 490 OI1d O1d O1I9 €
O1d O01d O1d O1d O1d OI1d OId OI1d OT1d LSS0 OTId SOT 160 OI1d OId O1Id 4
O1d O01d O1d O1d O1d OI1d OI1d O1d O1d O1d O1d 6v'1 +T€ €€1 OId O1d I
008 009 00S 00v 0S€ 00€ 0ST 00C 0ST 00T SLO 0SS0 STO LI'O 800 000 ‘ON
(y) sawm Burjdures snowrea je (Tu/8u) J proe oLApoues JO SUOBIUIIUOD BUWSE[ 100[qng

s199(qns

1 Ul uonipuod pajsej ropun FM-gIZON JO 9s0p [eio d[3uls e 1ye (Tw/3u) J proe duLpoues Jo SUOHEIUIIU0D BWSE]d €T IqEL



"UONIPUOd paj 10

paise] 1opun M -gIZDIA JO 9sop [e10 9[3uls & 1oy (D) J pue (VD) V SPIoe JLISpoue3 JO SIAIND SWI-UONRIIUIIU0D BWSR[ (] In31]

(y) surp (q) swi],

56

5 2
P O
2 3 S 8
&3 o1 &3
g 2 3
L w Cg
UOIJIPUOD PAISE,] —y— . UORIPUOD PIISE o 1 B
UONIPUOD Po—F— 2 UONIPUOd PIJ—o— - g
L 0T
T "ON 13[qng
() swry, (4) swrp,
8 L 9 S 1% 8 L 9
Q
5 >
=g = 8
Gk Eg
UOIJIPUOD PIJSE,{ —¥— = uonIpuod pajse—e— - Gl g
UOIIPUOD Pa—F— = UOT)IPUOD Pa|—O— B
- 0¢

[ "ON 39[qng




57

‘(panunuo)) (f 2anSig

() suf, (4) swr],
B 9 gllel ¢ o=z 1 0 8 L 9 S ¥
L L 1 1 1 1 1 1 O L 1 1 1 1
-1 m m
£ B 8 = 8
L. = =
58 o1 58
€ T3 Exg
UonIpuod pajse—y— .m,. UonIpuod pajse,j—e— =3
UOIIPUOD PO J—— -V = UOIIPUOd poj—o— L S
by L 0T
b "ON 393[qng
(y) o, (y) swy
E@ L7 oWEnd e £ & LR 8 L 9
1 1 1 = e L’\ dtl Qntixdn o 1 1
L ~ m W
e g8 28
@ 3 @ 3
g 2 3 9
b _E8 Eg
UonIpuOd pIjIsej—y— 2 UOIIPUOD PR)Se,] —e— L m,.
uonIpuod paj—w— -V = UuonIpuOd poj—o— =
S L 0T

€ "oN »9[qng



58

() suny
B DG Y T | B
— 1 1 1 L L . : 0
-1
- C
- €
UoIIpuod pajse] —w—
UOIIPUOD PO —%— -8
| S
(g) sung
= LR SRS LT
L 1 1 1 1 L L L O
1
-C
- €
uonipuod pajse —¥—
uonIpuod poj —— 7
LS

(Tuwy/3u)
UuonenuUIdU0d JO

(Tw/3u)
IIO!JE.[IIIQOUOO 3{{)

"oN 393[qng

=)

‘(penunuo))

UonIpUOd PI)ISe]—e—
uonIpuOod poJ—e—

(CELA

S "ON 3293[qng

UONIPUOD PI)se]—e—
uonIpuod paJ—e—

|l

0¢

T
v
—

r
(=]
N

01 2an31

(Tu/3u)
uop,en,ueouoo VD

(Tu/3u)
UO!IBIIUQOUOO V{)



‘(ponunuo)) (f In3iyg

39

(q) swrp, () swrp
8 N v £ [ 0 8 £ 9 ¢
1 1 1 1 1 - 1 o L 1 1 1
LT Q
2 >
;. =8 = 8
= =
€ 2 5 8
B Es
UONIPUOD PIISB—F— m,. tRpuco PISeg -8 - S1 m,.
UOnIpPUOd P J—v— 4 S uonIpuod paj—e— =
L S L 0T
8 "ON 322[qng
(q) swry (g) suny
8 L 9 S i [ [ 0 8 L NP S
L e = L L L L L o [l 1 1 1
g m nw.-vu
Lz 5.8 = 8
® '3 ® 3
8 8 g 6
Lt T8 Eg
UOIIPUOD PaISe,] —¥— e UONIPUOD pajse,] —&— i m,.
UONIPUOd Pof —7— - v o UonIpuUOd pa, —0— = =
L g L 0T

L "ON 19[qng



60

(7) swry,

UOT}IPUOD POISE[—¥—
UONIPUOD PoJ—%—

(g) suny
L 9 S 14

3

1

UON}IPUOD PIISE]—y—
UONIPUOd Po—y—

(y) oy

‘(pantnuo))

(Tw/3u)
UONBNUIIUOD JO)

0T "ON 393[qng

UONIPUOd PaISe. —e—
UONIPUOD PO J—o—

(9) swry

T

S1

(Tw/3u)
uonenuadUod Jon

6 'ON 12l[qng

UOI)IPUOD PaJSE,] —e—
UONIpPUOd P —o—

- 0C

0T 2an31g

(Tu/3u)
uop,e.nuaouoo VD

(Tw/3u)
UOIJBNUIOUOD YD)



‘(ponunuo)) (O dan3iy

() surp, (4) swrp,
L 9 S 14 € (4 I 0 8 L
1 1 1 1 1 1 1 o L 1

SR 5
L. 58 = 8
- X =¥
e E§ E&
UoIIpuod pa)se —v— =2 UONIPUOD PI)Se,]—e— W.
uonIpuod po—w— - v = UOIIPUOd Pof—0— - ST =

LS L 0T

s (4 RJNEREI LN
() swr (y) swry
8 L 9 S 14 ' & [ 0 8 L 9 S
L 1 1 1 1 O L 1 1 1

LT m nuuvu
7 58 = 8
® 3 Q@ 3
8 3 g g
e &g Eg
uonIpuOd pajseJ—w¥— B uonIpuod pajse.j—e— m,.
UONIPUOd poJ—— 4 B UOIIPUOd paJ—@— =

L g L 0C

T "oN 333[qng



62

20 - Fasted condition )
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Figure 11A Composite of individual plasma ganoderic acid A concentration-time
curves (n = 12) after a single oral dose of MG2FB-WE under fasted condition.

Fed condition

J
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Figure 11B Composite of individual plasma ganoderic acid A concentration-time
curves (n = 12) after a single oral dose of MG2FB-WE under fed condition.
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Subject -2
Subject -3
Subject 4
Subject -5
Subject -6
Subject -7
Subject -8
Subject -9
Subject -10
Subject -11
Subject -12

Ganoderic a(::;l/ rI:ﬂcdc))ncentration
t AT BT T 1

Time (h)
Figure 11C Composite of individual plasma ganoderic acid F concentration-time
curves (n = 12) after a single oral dose of MG2FB-WE under fasted condition.
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Figure 11D Composite of individual plasma ganoderic acid F concentration-time
curves (n = 12) after a single oral dose of MG2FB-WE under fed condition.
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20 5

—©@— Fed condition

®— Fasted condition

Ganoderic acid A concentration

Time (h)

Figure 12A Mean plasma ganoderic acid A concentration-time curves after a single
oral dose of MG2FB-WE under fasted or fed condition.

—— Fed condition

—&— Fasted condition

Ganoderic acid F concentration
(ng/mL)

Time (h)

Figure 12B Mean plasma ganoderic acid F concentration-time curve after a single
oral dose of MG2FB-WE under fasted condition (mean plasma ganoderic acid F
concentration-time curve under fed condition is not shown due to insufficient data for

calculation).
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The pharmacokinetic parameters of ganoderic acids A and F (Cmax, Tmax, AUCq.s,
AUCy. and t;) following a single oral administration of MG2FB-WE under fasted
or fed condition were determined and are respectively presented in Table 14A and
14B.

Mean Cpax of ganoderic acid A decreased significantly from 10.99 + 4.02 ng/mL
under fasted condition to 3.84 + 1.56 ng/mL under fed condition. Mean valuéé of
Tmax between fasted and fed conditions (0.54 + 0.18 h versus 1.67 + 0.88 h) as weil as
tin (0.62 + 0.17 h versus 1.34 £ 0.65 h) of ganoderic acid A were significantly
different. Nonetheless, there was no significant difference in mean values of AUCy.3
(9.58 + 4.08 versus 8.75 + 5.32 ng.h/mL) and AUC. (10.53 £ 4.32 versus 11.02 +
5.54 ng.h/mL) of ganoderic acid A between fasted and fed conditions (Table 14A).

Under fasted condition, mean Cpx and Tpax of ganoderic acid F were 2.57 + 0.91
ng/mL and 0.52 + 0.13 h, respectively. Mean values of AUCy.3, AUCy., as well as
t12 of ganoderic acids F under fasted condition were 1.81 % 0.76 ng.h/mL, 2.42 + 0.93
ng.h/mL and 0.48 + 0.22 h, respectively (Table 14B). Since the plasma ganoderic
acid F concentrations at any time points under fed condition were below the LLOQ in
most of the enrolled subjects, the pharmacokinetic parameters such as Cmax, Tmax
AUCy3, AUCyw, including t;, were not be determined and therefore were not be

statistically compared with those under fasted condition.
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