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Analysis of Metabolites and Metabolism Pathway of Tetrahydroxystilbene Glucoside in Rats with
UHPLC-MS and Mass Defect Filter Method

LIANG Youling', SHI Xuhua', BAI Jungi', HUANG Zhihai', XU Wen', HUANG Juan', QIU Xiaohui" *
(1. Guangdong Province Hospital of TCM/Second College of Clinical Medicine, Guangzhou University of TCM,
Guangzhou 510120, China; 2. Guangzhou Key Laboratory of Chirality Research on Active Components of TCM,
Guangzhou 510006, China)

ABSTRACT OBJECTIVE: To analyze the metabolites of tetrahydroxystilbene glucoside (THSG) and speculate its metabolism
pathway in rats. METHODS: Male SD rats were randomly divided into plasma group (n=3) , urine group (n=3), bile group
(n=3), and tissue group (n=9). Each group was given single dose of THSG 200 mg/kg intragastrically. Plasma samples 10, 30
min and 1, 1.5, 2, 4 h after medication, the unrine 0-6 h after medication, the bile 0-4 h after medication, the tissue of heart,

liver, spleen, lung, kidney and stomach 30 min and 1,2 h after medication (3 at each time point) were collected respectively.
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After precipitated with methanol, the metabolites of samples were analyzed and identified by UHPLC-Q-Exactive Orbitrap MS and
mass loss filtration (MDF). Its metabolism pathway was speculated. RESULTS: In the blood, urine, bile, heart, liver, spleen,
lung, kidney, stomach samples, 6, 7, 11, 1, 5, 1, 3, 4, 4 metabolites were detected, including two phase I (hydrolysis,
hydrogenation and hydroxylation) metabolites, 18 phase Il (glucuronic acid binding and sulfation) metabolites. There were 12

glucuronic acid binding products. CONCLUSIONS: Most of the metabolites of THSG are found in bile, mainly glucuronic acid

binding products of phase II metabolite THSG; main metabolic pathways involve glucose hydrolysis, hydrogenation,

hydroxylation, glucuronic acid binding and sulfation.

KEYWORDS Tetrahydroxystilbene glucoside; UHPLC-Q-Exactive Orbitrap MS; Mass defect filter; Metabolite; Rats

TR LT (Tetrahydroxystilbene glucoside, THSG)
HEFRIEERMEY =44 2,3,5,4"-PUFRHE IR
LN -2-O-B-D- i g W11, J2 H 25T B 1 o 9 R AL
A0 BRI ST E B, THSG HA Hit 5 % | R AR AR [&1 1
PEERIZE TR BiG ShBKAEAL CRT  T R 45 2 E 2 B
YEHIE, {H THSG SR MR A G A W AT 0 L 50
WA AR M AR A2 A T 43 B 48 € , 24 THSG
20 [T SERHIF 58 S AR HL A I T S AR AR

FUR, O C 35 - A I BT HOR (LC-MS/MS) TR}
WACIRAIE 0 e 25 WA G P 25 b ARt 8 A2 S ik
sz T, E SO 25 T R S B R T B
— U R R SO AE €3 - DO AR AT - 5 R 3 B B R 0 B
JE I FH B R (UHPLC-Q-Exactive Orbitrap MS) HAG #
THORE R AT PR R PR A SR A AR AR AR O
AR BTG 25 A e BT AR R, A
Ko, VP 22 T BRI PR B AR W2 G i b AR ik &
R UEHAR P T IR AR B R AR B 1 I Kk
Fn; S, Hedr BT i 5 Bl iR (MDF ) & —Fh T
AT T B A i R AR R AR AR 2 ) R 00 I 25
FFE R R, XA 2 A= 3 o b 25 At = A 7
PRI A 7 vk RE A AR R TR — e
b AT DLHE B B BH R 25 5, DT 4 =5 B A i 3% 1 o o
TS, BT MDF 7EA Q™ 20 2 M b i sk RO 3 ff A
DU K e, ok 1k 22 gl v 1 25 0 A 43 B 0 5T
HpUem BT I, AR SCR | UHPLC-Q-Exactive Orbitrap
MS #l MDF £ AR 43 Hr THSG 78 K AP B9 S=9 , HE
DA IR AR, by itk — 25 o ] 24 550 ok itk R 24 B4 11
ML FRAE S

1 ##
1.1 FENE

AW T F 3 2R 45 Q Exactive Plus™ 4147
U T Orbitrap 5 1% 1% ( € [ Thermo Fisher Scientific 23
] ) . Ultimate 3000 % UHPLC % 4t (35 [® Dionex /A #] ) .
LSE A3 iETR &% (35 Corning 23 1) ) \LK/CSJ-20 %568
PG A (ERE B R R A BR A ) (5430R 7l /5
YR B5.0HL (7 [ Eppendorf /3 7] ) \RODI-220B1 #i4fi 7k
BLOT NG R AR A BR A F)) (BT-125D U7
P Z—HF R[22 R BB 2 (L) AR A
GRS
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12 FEHRSIKA

THSG % B8 & (Ftt5- HSW191102, 4l JiF =99.5% ) Iy
A AR 2SR A IR A B Al i 2K 20 % i
i (cis-THSG, It 5 P27A11F107214, 4 i =98% )4 [
IR AR A R R R AN B i anE AR
BHEA AT, I LM (g0 Y [ 5[ Merck 24
), R (B 1%2% ) H 3£ % Thermo Fisher Scientific 2] ;
AR BT Al sl S 00 2 5 R, K RER Atk
1.3

SPF 2 SD K f, e , 745 5 (220 + 20) g, W4 H /4
J7 BRI 2E S S o, s Az e 1F RTIE 5 SCXK
(#.)2016-0041
2 Hik
2.1 &GRS H

FREUCTHSG X B8 53 i, K v | s J88 1 i o 1
WP A 60 mg/mL POV, B TR AT, kOt , 75 o
22 HHEEHRH

¥ 18 HUlEE SD K FRBEAL S M 3K 4 (n=3) R
H(n=3) JHITHn=3)FHHHn=9). SLEHI, Ir
B K RIT SPF 5t e Rl MR 77 1R, H e .
ROK s S 25T R 12 h, A2 K R 3R S THSG I
200 mg/kg"?,
2.3 £YHRFRESHE
2.3.1 ¥ ArRIELZ5)5 10,30 min Al 1,1.5.2.4 h
I SR 4 1M 2% 20 R BRI IEE I, 0.3 mL, ‘& T3 A JIF K 4l
1.5 mL .04, T4 «CF L3 000 r/min &0 10 min, 43
B3, ARl — H R FRA [ s [ o5 A M 2 A 5, TR ST
F—80 CHkAf P IR-AE
2.3.2 SR FRIGAK RS FARE S W EL 25
0~6 h IR, T —80 CUkAH HIR-AT o
2.3.3 MRV A Zh)E BEYT A O BUME s i O b (1
g/kg) R, 38 1 A I A F AR E S 25 )5 0~4 h iR
1, T —80 CokA P R-AE
234 HE HLZHKRDHT4H25)530 minfl 1.2 h
Ji J 0 5 10 9% 7K A 51 (0.04 mL/kg ) BRI , 45515 ] 5
2 3 F AL I B AR B K kg, uE AR
W T 7K 4%, T —80 CokAE Az
24 HmTAbiE
241 MEFES BUMBEFESL 40 pl, A 4 f5AF) H i
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WHER A LITIER T, T4 °CTF LA 15 000 r/min 5.0 30
min, B 5 pL #7750 H7 -
2.4.2  JRIB/MBTERESL  BURW/MBIAE AL 100 uL, A3
FE5 PR R ) R 30 e TR 21 AT IE B 1T, T4 °CR LA 15 000
r/min 250> 30 min, BFIEW 5 uL 175908
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R ETERE, LL0.1% H R K (A)- 2015 (B) ik 2l AH
AT RR B BE L (0~2 min, 10% B—15% B; 2~4 min,
15% B—20% B; 4~8 min, 20% B—30% B; 8~10 min,
30% B—40% B; 10~11 min, 40% B—60% B; 11~12
min, 60%B—70%B) , % 4 0.2 mL/min, #:i& 4 35 C,
H BRI R 4 C L R R 5 pl.
2.6 FLEH

PLZH G T DU AT Orbitrap 5 35 A EA 7RG 5 25 15
SR iR PRI 55 U, SRR B R 350 °C 5 filf i fig
ok 25,35 .45 eV B A 40 arb; AT B M 15 arb;
W25 H R 2.5 KV 5 A B AL R 350 °C 5 SRR 17
BB, T R AR = 4 AR RO — A
(Full mass/dd-MS?) ; Full mass 43 3% 4 70 000, Wil 2§
FHHE IR m/z 100~1 200; dd-MS*43#E2%4 17 500,

SAHERRETE] 247 10.0 s,
2.7 HELERFE

FERE 5 TS E e SO 5 A Compound Discovery 2.1
A, L THSG F1 THSG 11 I (THS) Ry il A AR , 7351l
S JOT T 91 LA T & 5 40050 [ 4 50 Da H1 50 mDa, 1% 25
{H <3 ppm, i1 525 FAEPIAE AL LU, HEBR N IEPE N 2=
T AR BB ARSE . 25 A ARN 29U AR RS
BRI X 23 0 f 1) R A HE A B R B 15 B R4
B AHSESCHR, T AT A OG5 S A Chs R,
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O3 EIRER BE (CHL0Os) JE A THS 6 Fr 881, 255 3C
HR[14)4GE , AT HED THSG () SES 24 a 1, HE WL 1.
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SR TR 2 /N T RE D B R R R R B T
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3.2 THSGREF=WHIRASEE

MK IMSE DRI T A URE S i SR ) S
SR 20 A4, Hodr i 2% R IR O IR A
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Yy, dE 1A Clnkfg e G240 = 24 L AR
W (AN 2 BRI RR 45 5 AR RR Ak ) 77 ) 18 4, 45 2R UL 1A 2
AR Hp AR = 0 HE W B (R0, W T B AN 5 ]
WOZFE L DL 2 SRR T 3R ) (& 1,
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D AT BE S THSG 19 7] 43 S A A, 282 5 % B X
L, M13 5528 4 cis-THSG.
3.22 M1l MU WS F & FIEM—H] N m/z
485.074 62, HEM 730 CooH2.0..S, 5 R A5 F
ZH RCAH LR TIN T 80 Da(S0s) o ZR R EPEE A i+
m/z 243.065 12.405.117 86, 5 THSG HFIF % F B FHe A
— I M 11 h THSG HRRER 1L A S
3.2.3 M1 M4 M7.M8 M1 .M4 M7 M8 ST T
WM —H] 43514 m/z 581.149 90.581.150 15.581.150 70,
581.150 21, & 43 F 203 A CoHaoO1s, 3 5 R A1)
Oy LRGN T 176 Da, 76— ZR% K S, B
THER BT m/z 243.065 09.405.117 00, #EM5x 4 MMbA
YI¥°h THSG [ R TR A5 A 7,
3.24 M2.M3 M2 M3 HHEST & TIEM—H] #°8
m/z 661.106 14, HEM 4> T34 CoeHaO1sS , Hior F-2H i
5 MI11(CxH200S) M LIS /T T 176 Da(CeHsOs) , 5 M1,
M4 M7 M8 43> F2H B ( CoeHa0O1s) A 38 /1 T 80 Da.
TR YE R F B T AL m/z 243.065 11,485.073 85
ZE R M2 M3 35k THSG F) B B2 Ak S 78 20 o s 16 45
BT
3.25 M9 MI12 M17 M9 MI12 MI17 TS5 16
[M—H] 4351k m/z 419.097 02.419.097 84.419.098 91,
e 43 7 2B A CooHaOno, FEIIEE G e H B F milz
243.065 06 B4/ T 176 Da, #EJI M9 .M 12 M 173k THS
B R ES B T
3.26 M5 M5 M HESr F B F UM — H] 8 miz
595.130 49, #EP 43 F 3K CoeHusO60 5 M9 M12 M17
I3 F L (CoHoOuo) FH LS IIN T 176 Dao HEZRFIEH:
R85 - miz 243.066 07 ,419.097 93, #fEill M5 > THS
WU PRI TR S 5 7 W
3.2.7 M20 M20 W #E S F B FIE M —H] N m/z
325.039 15, #EM43 128 CuHLO-S. H G AEMERY
B m/z 245.081 36.230.057 80, Forb R X = B o 1Y
S} m/z 245.081 36 FITE T, 5 m/z 243.065 06 4320 i AH
FEIETIN T 2 Da, 0 THSG #E A K A P I 38 23 7K f fii
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BEIE B THS, THS (CH,O4, [M—H] ™ & m/z 243.065 09)
Ttk XU NN S — 2D Ak Btk e B B A= B dihy dro-THS
(CuHLO:, [M—H] } m/z 245.081 36) , 15 ir A 2H 21
PRV AE b 24 R K600 3] THS & dihydro-THS, 2 %A N
XA LA IR N Gy i — 28 R AR 45 IO AR — 24
WA S AR B R H A T 4 THS
dihydro-THS AJ fEJ2 Jo 2 A Q= #r it b el 55 Ak ik . M20
5 dihydro-THS 434 i AH EL 3 i T 80 Da(SOs) , 25 I
I M20 k THSG FI7K - i & -G e A =4
3.28 M6.M14 M19 M6 M14 i E5r B F I [M —
H] 43508 m/z 421.113 04 ,421.112 95, #EM 437X 4414
CoHOu0, 5 I BUE AW 1) 53 L BAH EL 3 T 16 Da.
A BT A B AR AR R RS m/z 259.060 15
(CisHiO.) , 55 THS 43 T 4L i AH L 38 i T 16 Da, #E
M6 .M14 ¥5°8 THSG W F21E 7= 91 . M19 [R5 5 25+
WM —H] N m/z 421.113 77 4053 F-28 CooHoOu, 5
dihydro-THS 43T 4L AH FL 34 70 T 176 Da, H " 2R 4iE
PERE B TR m/z 245.117 13, #fE M19 & THSG i 7K
fife- IS - EE TR 2S5 7 W) o
3.2.9 MI15.MI18 MI15 MI8H#ES T8 T IE[M—H]
A% B R m/z 323.022 25, 323.022 22, #EW 4> F X34 K
CHO-S, — & 5 THS 43 T4H i AH e 34 n 7 80 Da, H.Y
AT AR R R B m/z 243.065 11, #EM M15
M18 ¥4k THS i FR AL A ™ 4 .
3.2.10 MI10 MI0 By HE4r & FIE M —H] R m/z
597.144 47, =M 43X K CoHuO1, 5 M6 M14 43 F4H
BA FE B hN T 176 Da, AR AEMERE A TN miz
259.060 21.421.112 27, 4= M10 2 THSG [ 7% fb.- 18 %5
PEREIRZS 55 7 W)
3.3 THSGEXRERHREHEE S

20 I W0 Ko i ARG S I A 7 2 B K A L
AR EATHERR 25 A B ER L S 5F , #EDN THSG
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4 ITFig
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DARAZEL i XA ] 7 S R IR E R B P Ay 3222
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Tl B BERBOR R A A TR
SR 5 SRR TR IR A P R, A AR
TR WS TR B AR . [, AR 55 DL THSG HAk 4G
24, S AR R RS L PR IR 21 2 i AR
o A5 TR FE R B RO 2 A A A —
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F 1 THSGEXRERRRIE=%
Tab 1 Metabolites of THSG in rats

KA REE, w0 AFEFEM-H AT BB pp B AT RRM-H] R Jirjj‘c%JMﬁ A
Ml 411 581.149 90 CHyOs  —2225  243.06509,113.02257,175.003 27,405.117 00 A HERERRZS & R +t - - - - = = ==
M2 449 661.106 14 CatlOuS 2805 243.065 11,485,073 85.499.05246,323.021 09 itk %W@ﬁziﬁé - -+ - - - - - -
M3 529 661106 14 CallaOiS 2805 243.065 11,485.073 85,499,053 50,323.021 06 @ﬁ@m%%%ﬁéé&u - - 4+ - - - - - -
M4 537 581150 15 CHOs  —1795  243.06509.419.096 77,405,117 00,175,023 18 A HERERRL: £ i T
M5 553 595.130 49 CH:Os  —0054  243.06607.419.09793,113.02280.85.02795  Kfif Wisimmesc - + - - - - - - -
M6 621 0111304 CateOw  —2327  259.065 15128033 37.82.95228,137.00257  Ffbfalii - - - - - = = -4
M7 643 581.150 70 GO —0.849  243.06509.405.11700,113.022 59.419.004 97 FiAjHERERALE & L
M8 694 58115021 CHyOs  —1692  243.06509.405.11700,113.02251,175.022 89 Hijkimsmase W L
M9 697 419.09702 CoHyOy  —0385  243.06506.,113.022 58,175,023 07.85.027 66 /K i A HERERRES £ B - -+ - - - - - -
M10 705 597.144 47 GO —2743 259060 21,421,112 27.109.027 61,149.022 58 BA{Lfni. %W&M%fim - - 4+ - - - - - -
Ml 707 485.074 62 CoHaOS  —2680  243.065 12,405.117 86,309.042 63,113.022 58 BiFafb i - -+ - - - - - -
MI2 7.9 419.097 84 CalyOn  —1265  243.06506,175.023 54.113.022 55,193,033 36 kit A kEmemas & i i e T
MI3 737 405.118 38 CoHaOy  —1701  243.06522,137.02275.149.022 72,109.02750  cis-THSG R T
M4 7.67 421.11295 CoHuOu 2541 259.060 15.137.022 51,241,049 19.109.027 66 Bkl - - - - - - - -4
MIS 821 32302225 CHWOS  —2261  243.065 11,113.022 61,175,023 36.73.40240 kA& BRRRILSUN i R S
MI6 8.68 405.118 74 CoHuOy  —0902  243.06529,173.059 37.137.022 69,124.014 65 THSG s
MI7 881 419.098 91 CaHaO 1289 243.06506,113.022 89,175.023 30,124,005 87 /K% B APEMERALE A Bl -t - - - - - - -
MI8 957 323,022 CuH:0S — —2714  243.065 11,113.022 64,175.022 57, 73.40240  JK#% BRI R - - - -+ - = = -
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