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Goal of the Study

Qualitative analysis of thirty
(30) marker components from
fifteen (15) serum samples
collected from FZHY Phase Il
clinical trial.

Serial No. Marker Components
1 Danshensu

2 Tanshinone IIA

3 Salvianolic Acid B
4 Protocatechuic Aldehyde
5 Protocatechuic acid
6 Rosmarinic acid

7 Cryptotanshinone
8 Adenosine

9 Guanosine

10 Uridine

11 Ergosterol

12 Mannitol

13 Massoia Lactone
14 Amygdalin

15 Prunasin

16 Schisandrin A,

17 Schisandrin B

18 Schisandrin C

19 Schisandrol A

20 Schisandrol B

21 Schisantherin A
22 Ombuoside

23 Ombuin

24 Rutin

25 Quercetin

26 Kaempferol

27 Naringenin

28 Isoquercitrin

29 Gypenoside XLIX
30 Tanshinone |




Introduction

* Liver fibrosis is a reversible wound-healing response to cellular injury with the
characteristics of the excessive accumulation of extracellular matrix (ECM)
proteins including collagen that occurs in most types of chronic liver diseases.

* Fuzheng Huayu (FZHY) is a China Food and Drug Administration (CFDA)
approved Traditional Chinese Medicines (TCM) product for the treatment of
liver fibrosis in 2002. Its phase Il clinical trial in the US had completed in 2013.

e FZHY is composed of six Chinese medicinal herbs and effective for treatment of
liver fibrosis causing by chronic hepatitis B.

* The pharmacokinetics features of FZHY and bio-marker(s) to affect the
pathological state of liver fibrosis are still not clear or well addressed.

e Systemically analyze the samples from phase Il clinical trial will help to
understand the absorption of FZHY in human body and to identify the key
metabolites of FZHY.



Formula of FZHY

Table 1
The formula of FZHY (one dose)®
Chinese name Plant sources Medicinal parts Amount in preparation (g)
Danshen Salvia Miltiorrhizae Bge. (Labiatae) Radix 8
Chongcao Artifical fermentation cordyceps Mycelia 4
Taoren Prunus persica (L.) Batsch(Rosaceae) Fruit 2
Jiaogulan Gynostemma pentaphyllum (Thunb.) Makino (Cucurbitaceae) Whole herb 6
Songhuafen Pinus massoniana Lamb.(Pinaceae) Pollen 2
Wuweizi Schisandrae Chinensis (Turcz.) Baill.(Magnoliaceae) Fruit 2

T. Yang, S. Liu, et al., J. Ethnopharm. 2015, 166: 305-312



Major Marker Compounds in Danshen (Salvia miltiorrhizea Bge)

Cryptotanshinone
(CAS 35825-57-1)

Chemical Formula: C1gH5003
Exact Mass: 296.1412

Tanshinone IIA
(CAS 568-72-9)
Chemical Formula: C4gHgO3
Exact Mass: 294.1256

(0]
HO:©)LH
HO
Protocatechuic Aldehyde
(CAS 139-85-5)
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Danshensu

Chemical Formula: CgH1¢O5
Exact Mass: 198.0528
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Rosmarinic acid
(CAS 20283-92-5)
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Exact Mass: 360.0845
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OOI(t@/OH
o
OH
HO T HO\©T/\=:O _

o~ ~0

Tanshinone |
(CAS 568-73-0)

Chemical Formula: C41gH1503
Exact Mass: 276.0786

(o]
Ho:©)LOH
HO

Protocatechuic acid
(CAS 99-50-3)

Chemical Formula: C;HgO4
Exact Mass: 154.0266
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Salvianolic Acid B
(CAS 121521-90-2)

Chemical Formula: C3gH370+46
Exact Mass: 718.1534



Major Marker Compounds in Wuweizi (Schisandrae chinensis)

H;CO  OCH;,
H,CO
H,CO

H;CO i .
H,CO

Schisandrin A
(CAS 61281-38-7)

Chemical Formula: C,4H35,0¢4
Exact Mass: 416.2199

H;CO  OCH;,
H,CO
H,CO

H;CO

SOL
H;CO
Schizandrin (Schisandrol A)

(CAS 7432-28-2)

Chemical Formula: C,4H3,07
Exact Mass: 432.2148

Schisandrin B Schisandrin C
(CAS 61281-37-6) (CAS 61301-33-5)
Chemical Formula: Cy3H,30  Chemical Formula: Cy,H40¢
Exact Mass: 400.1886 Exact Mass: 384.1573

o)
Schisandrol B Schisantherin A
(CAS 58546-54-6) (CAS 58546-56-8)
Chemical Formula: C,3H,507 Chemical Formula: C39H3,0q
Exact Mass: 416.1835 Exact Mass: 536.2046



Major Marker Compounds in Jiaogulan (Gynostemma pentaphyllum)

OH : Gypenoside XLIX
HO o) (CAS 94987-08-3)
HO™ O Chemical Formula: CsoHggO21

Exact Mass: 1046.5662

0 0
OH O ¢ OH O £
HO o HO o
Ho\\‘ v, /o"l 0 H o\\‘ ‘e, /OH
“ OH
OH HO ‘OH
Rutin OH Isoquercitrin

(CAS 207671-50-9) (CAS 482-35-9)
Chemical Formula: Cy7H330+46

Exact Mass: 610.1534 Exact Mass: 464.0955

Chemical Formula: Co4H59045

o
OH O E
HO (0] Ombuin
| N CAS 529-40-8
HO™ s On, O _( . )
OH Chemical Formula: C47H4,07
HO “OH Exact Mass: 330.0740
Ombuoside OH

(CAS 20188-85-6)
Chemical Formula: CogH340+6
Exact Mass: 638.1847

Kaempferol
(CAS 520-18-3)

Chemical Formula: C15H4¢Og
Exact Mass: 286.0477

OH O

Quercetin
(CAS 849061-97-8)

Chemical Formula: C15H4007
Exact Mass: 302.0427

Naringenin
(CAS 67604-48-2)

Chemical Formula: C45H45,05
Exact Mass: 272.0685



Major Marker Compounds in Taoren (Prunus persica L.)

I
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cj?

OH
Prunasin
(CAS 99-18-3)

Chemical Formula: C44H7NOg
Exact Mass: 295.1056
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OH

O
OIIIQ—O
I

HO., o N

HO” Y O
OH

Amygdalin
(CAS 29883-15-6)

Chemical Formula: C5gH57NO 44
Exact Mass: 457.1584



LC-MS/MS Method

UHPLC-UV System
Waters Acquity
UPLC UPLC™ system
1 ™
Column Acquity UPLC™ HSS
T3 column
: Acetonitrile and Water
Mobile Phase with 0.1% formic acid
Temperature 45 °C
Xevo TQ-S MS
MS TQ-MS
lonization ESI Positive and
mode Negative
Source temp. | 150°C
Desolvation 300 °C
temp.




LC-MS/MS Analysis of Standard Compounds (Group-1)

FZHY Stds Mix G-1 8 compounds 2019 _11_04 05

4: MEM of 3 Channels ES-

100 174 Uridine TIC (Uridine)
3 1 1.12e4
m F
L L L L B S B RS R AR L I BN LU I UL IR BULELL I IULLLE IR
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
FZHY Stds Mix G-1 8 compounds 2019_11_04 05 3: MREM of 3 Channels ES-
3.58 Danshensu TIC {Danshensu)
100 .
G% l 1.70e5
&
L L L L L L LR R AR L I B L I UL UL BN I I IR
1.00 2.00 3.00 4.00 5.00 6.00 7.00 §.00 9.00 10.00 11.00 12.00
FZHY Stds Mix G-1 8 compounds 2019 _11_04 05 2: MEM of 3 Channels ES-
100 3.79 Protocatechuic acid TIC (Protocatechuic acid)
G; L 6.15e5
&
D B L L s s L B s R LA UL UL LU IULELE IS EULELILE I EULLL AL I I
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
FZHY Stds Mix G-1 8 compounds 2019_11_04_05 7- MEM of 3 Channels ES-
100 4.61 Amygdahn TIC {Amygdalin)
G; l 9.18e3
&+
L L L B B A AN RS AR L I B LU I UL IR DL UL I IR
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
FZHY Stds Mix G-1 8 compounds 2019_11_04 05 . 5: MRM of 3 Channels ES-
100 5.08 Prunasin TIC {Prunasin)
G; l 2 34e3
&
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1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
FZHY Stds Mix G-1 8 compounds 2019 _11_04 05 L. . 6: MEM of 3 Channels ES-
a7 Rosmarinic acid TIC (Rosmarinic acid)
100
G; l 1.53e5
&
D B L L LS s L B s R AR RS UL UL I AL I IS IULELILE IR EULLLE AL I I
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
FZHY Stds Mix G-1 8 compounds 2019_11_04_05 . . . 8: MREM of 3 Channels ES-
6.01 Salvianolic acid B TIC (Salvianolic Acid B)
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c; 4.47ed
‘S—H
0 T T T LN LR N AR R AR Raa s pa s Rans nananenansnanas ensnnnanns nnnns B IINTE
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LC-MS/MS Analysis of Standard Compounds (Group-2)

0

FZHY Stds Mix G-2 11 compounds diluted 2019 11 _04 1 1: MEM of 3 Channels ES+
100 M et 8.70 169.083 = 81.054 (Massoia Lactone)
e assoia lactone g EEI 5 01ed
Dl:l 475 7.4 . ?‘3? 11.01 13.97
LA L DL AL AL I LA L I | L L L R T LANL LI RELENL L I AL L I
2.00 4.00 6.00 E.EIEI 10.00 12.00 14.00
FZHY Stds Mix G-2 11 compounds diluted 2019 11_04 01 9: MREM of 3 Channels ES+
100 9.0 TIC {Schizandrin)
:i Schizandrin ‘ 9.52e7
T L L L L L L B LA LI RN L IR UL L
2 EIEI 4.00 6.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-2 11 compounds diluted 2019 _11_04_01 6: MEM of 3 Channels ES+
100 9.37 TIC (Schisandrol B)
3 Schisandrol B l 4.94e7
T L LR | Ffrl i rrrrrre BN I ! L LA R | L L
2 EIEI 4.00 6.00 5.00 10.00 12.00 14.00
FZHY Stds Mix G-2 11 compounds diluted 2019 11 04 01 8. MEM of 3 Channels ES+
100 10.62 TIC {Schisantherin A)
3 Schisantherin A 501 L 5.12e7
T ' L L L L L L B AL f T T T T L B
2 EIEI 4.00 6.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-2 11 compounds diluted 2019 11_04 01 10: MRM of 3 Channels ES+
100 1212 TIC {Schisandrin A)
:i Schisandrin A L 1.22e8
T AL L L L L L L L L L L L B L T L L L B R T UL B
2 EIEI 4.00 6.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-2 11 compounds diluted 2019_11_04_01 7 MEM of 3 Channels ES+
- - 12.62 TIC (Schisandrin B)
maga Schisandrin B L 9.17a7
L L L L LR R | L LR | o - L L | rra ! L L
2.00 4.00 6.00 5.00 10.00 12.00 14.00
FZHY Stds Mix G-2 11 compounds diluted 2019 11 _04 01 b: MEM of 3 Channels ES+
\ \ 1286  TIC {Schisandrn C)
mag; Schisandrin C 2 7767
LA L L L L B L L N LI R BRI I L LL I LA L L L "|""1-|iime
2.00 4.00 6.00 8.00 10.00 12.00 14.00



LC-MS/MS Analysis of Standard Compounds (Group-2) (continued)

FZHY Stds Mix G-2 11 compounds diluted 2019 11 04 01

11: MEM of 3 Channels ES+

714 TIC {Gypenoside XLIX)
100 ) 4.19e6
Gypenoside XLIX 198
s
0 L L L UL | LA LA A T L PR T L
2.00 4.00 6.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-2 11 compounds diluted 2015_11_ 04 01 2: MEM of 3 Channels ES+
10.95 TIC (Tanshinone 1)
2.67e7
Tanshinone |
12.29
L L L L L L L BN R L L
2.00 4.00 5.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-2 11 compounds diluted 2015_11_04_01 4: MEM of 3 Channels ES+
. 11.01 TIC {Cryptotanshinone)
00 Cryptotanshinone 9.49e7
12.29
T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T T T T I I..I_I T I T T T T I T T T T
2.00 4.00 6.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-2 11 compounds diluted 2019 11 04 01 3. MREM of 3 Channels ES+
12.29 TIC {Tanshinone [14)
1 Tanshinone IIA 1.43e8
UL L NN L NN AL LI LRI IR LA B LR I L PR T e Time
[JU 4.00 5.00 8.00 10.00 12.00 14.00
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LC-MS/MS Analysis of Standard Compounds (Group-3)

FZHY Stds Mix G-3 13 compounds 2019 _11_04 04 ) 3: MREM of 3 Channels ES+
100 2.09 Adenosine TIC (Adenosine)
7.26eT
B F
0 LS T AL LN LN L DL L L RN L BN AL LN AL L N SN B DOLANL AL AL I AL DAL B INLENL AL N
2.00 4.00 5.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-3 13 compounds 2019 _11_04 04 5. MEM of 3 Channels ES+
100 222 Guanosine TIC (Guanosine)
2.87e7
=
0 L L L L FL L L L I L L NN LN B L AL L L L NN L L L L LS LN DL L AL DL LI DAL R I AL LA
2.00 4.00 5.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-3 13 compounds 2019 11 04 04 1: MEM of 3 Channels ES+
442 Protocatechuic aldehyde TIC {Protocatechuic Aldehyde)
100
2 15e6
=
0 L B L L L L L L L L B L L L L B L LA L L B B LB L L L B NN LI B
2.00 4.00 5.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-3 13 compounds 2019 11 04 04 12: MEM of 3 Channels ES+
B.41 Ombuoside TIC (Ombuoside)
100 -
1.25e8
=
0 L B I B LA L L L L L B L LA DL L B B LB L L B R RNLENLENL LI B
2.00 4.00 5.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-3 13 compounds 2019_11_04_04 8- MRM of 3 Channels ES+
882 Ombuin TIC {Ombuin)
100
1.51e8
. 6.41
\ l
0T P T T T T Time
2.00 4.00 5.00 8.00 10.00 12.00 14.00
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LC-MS/MS Analysis of Standard Compounds (Group-3) (Continued)

FZHY Stds Mix G-3 13 compounds 2019 _11_04 04 . 11: MRM of 3 Channels ES+
100 5.20 Rutin TIC (Rutin)
1.33e8
=S
0 L L L L FL AL L L I LN NN N AL L L BN L HL LN NN LA DULANL AL AL DL AL NI B I AL IR
2.00 4.00 6.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-3 13 compounds 2019 _11_04 04 10: MEM of 3 Channels ES+
100 5.36 Isoquercitrin TIC (Isequercitrin)
7.34e7
-2 5.29\
0 L L A Tl Tl Trlrrrrrrrrryrrrrrrrrrrrrrrrrrrrro
2.00 4.00 6.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-3 13 compounds 20193 _11_04 04 7- MREM of 3 Channels ES+
6.64 Quercetin TIC {Quercetin)
100
1.10e8
2 Eﬁ,aaa
0 L frr ittt rrrrJrrrrrrrrrqrrrerrrrrrrrrT
2.00 4.00 6.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-3 13 compounds 2019 11 04 04 4: MREM of 3 Channels ES+
7.14 Naringenin TIC {Maringenin)
100
2.12e8
+
T T
2.00 4.00 6.00 8.00 10.00 12.00 14.00
FZHY Stds Mix G-3 13 compounds 2019 11 04 04 6: MRM of 3 Channels ES+
7.24 Kaempferol TIC (Kaempferal)
100
7.69e7
B R
0T T T T T T T T T T T T T T T e e Time
2.00 4.00 6.00 8.00 10.00 12.00 14.00
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Serum Samples

Group A Group B
Al A41131604 | Collected on 10/21/11 | B1 A34704904 | Collected on 02/22/11
A2 A43732106 | Collected on 12/19/11 | B2 A41883706 | Collected on 03/24/11
A3 A43764806 | Collected on 01/19/12 | B3 A41884506 | Collected on 04/19/11
A4 A44740206 | Collected on 03/13/12 | B4 A34707506 | Collected on 06/07/11
A5 A44741406 | Collected on 06/04/12 | B5 A43763406 | Collected on 09/15/11
A6 A44832006 | Collected on 08/31/12 | B6 A43732906 | Collected on 02/29/12
A7 A44514904 | Collected on 11/06/12
A8 A44515701 | Collected on 11/19/12
A9 A44831606 | Collected on 02/12/13
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Typical Chromatograms of Marker Compounds Detected on LC-MS/MS

Schisandrol B

Schisandrol B 1 ng-mL
100

LODon LC- MSIMS 4925
2
0 717 Time
9.50 10.00
B1 A34704904 Spiking Stds 1500 ng-mL
Standard Spiking Sample 100 31866
B
0 Time
9.50 10.00

B1 A34704904 §-1

Serum Control Sample 1007
9
0 T — Time
9.50 10.00
A3 A43764806 S-1
Serum Testing Sample 1007 1.88ed
=
0~ Time
9.50 10.00

Schisandrin B

Schisandrin B 1 ng-mL

LOD on LC-msius 100 9.43e5

=

Time
12.50 13.00
B1 A34704904 Spiking Stds 1500 ng-mL
Standard Spiking Sample 100 7 4066
52
Time
12.50 13.00
B1 A34704904 -1
Serum Control Sample 1007
s
0 Time
1250 13.00
A3 A43764806 S-1
Serum Testing Sample 10073 1.34e5
=
- Time
12.50 13.00

Schisandrol A

Schisandrol A 1 ng-mL

LoDon LC-Msms 199 95265

=

Time
9.00 9.50
B1 A34704904 Spiking Stds 1500 ng-mL
Standard Spiking Sample 100 59967
0 Time
9.00 9.50
B1 A34704904 51
Serum Control Sample 100
2
0 I Time
9.00 9.50
A3 A43764806 5-1
Serum Testing Sample 100 1.48e5
=
0 Time
9.00 9.50
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Results

e Control and Group A Samples (Y = detected by LLC-MS/MS)

Category

Marker
Compound

Control

Group A

B1
A34704904
Spiking
Stds

A1
A41131604

A43732106

A43764806

A44740206

A5
A44741406

A6
A44832006

A7
A44514904

A8
A44515701

A44831606

Not

Protocatechuic
aldehyde

Y

Naringenin

Tanshinone |

Kaempferol

Tanshinone lIA

Cryptotanshinone

Quercetin

Schisandrin C

Rutin

Ombuoside

Gypenoside XLIX

Detected

Protocatechuic
acid

< |=<|=<|=<|=<|=<|=<|=<|[=<]|=<]|=<

Danshansu

Uridine

Prunasin

Rosmarinic
acid

Amygdalin

<| < |<|=<|=

Salvianolic
acid B

<

Massoia lactone

Isoquercitrin

Detected
in All
Samples

Adenosine

Guanosine

Detected

Ombuin

Schisandrol B

in
Group

Samples

Schisandrin B

Schisantherin A

Schisandrol A

Schisandrin A

<|=<|=<|=<|=<|=<|=<|=<

<|=<|=<|=<|=<|=<|=<|=<

<|=<|=<|=<|=<|=<|=<|[=<

<|=<|=<|=<|=<|=<|=<]|=<

<|=<|=<|=<|=<|=<|=<]|=<

<|=<|=<|=<|=<|=<|=<|=<
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Results

Control and Group B Samples (Y = detected by LC-MS/MS)

Category

Marker
Compound

Control

Group B

B1
A34704904
Spiking
Stds

B1
A34704904

B2
A41883706

B3
A41884506

B4
A34707506

BS
A43763406

B6
A43732906

Not

Protocatechuic
aldehyde

Naringenin

Tanshinone |

Ki ferol

P

Tanshinone IIA

Cryptotanshinone

Quercetin

Schisandrin C

Rutin

Ombuoside

Gypenoside XLIX

< |=<|=< |<[|< [< [< [< |< |< |<

Protocatechuic
acid

Dansh

Uridine

Prunasin

< |< |< |<

Rosmarinic
acid

<

Amygdalin

Salvianolic
acid B

Massoia lactone

Isoquercitrin

Detected
in All

S

Adenosine

Gt

P

Detected
in Group
A

Q I

Ombuin

Schisandrol B

Schisandrin B

Schisantherin A

P

Schisandrol A

Schisandrin A

< |=< |=< |< |< [< [< |<
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Conclusion

Total 15 serum samples (Group A: 9 samples; Group B: 6 samples) were analyzed.
The results showed that schisandrol A, schisandrol B, schisandrin A, schisandrin B,
schisantherin A, and ombuin were found in some of Group A samples, but not
detected from Group B samples. Adenosine and guanosine were identified in all
serum samples. Apart from this, other 22 marker compounds (see Results part)
were not detected from any of serum samples.

In conclusion, marker compounds schisandrol A, schisandrol B, schisandrin A,
schisandrin B, schisantherin A, and ombuin were identified in serum samples
collected from a patient in FZHY Phase Il study.
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