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# E BT EHESRKRARAE AT & (TPL) A= 2k M B 87 (TPN) MR KT 09 %ve . 7 ik IR 160 R K RigH
30 g(A£25)/kg]2 h /5 ip TPN(2.8 mg/kg) , % 4 30 d, K4 24 h ik, &4 30 d ik , R A A G B Rl it B R 5 B 5T L Wk
AR ;5 KA A B AORAR & 8- 5 59 R AT R B4 A % (UPLC-Q-TOF/MS) #i 2. TPL 4 25 J5 — & A £ R AR, 60 R
KAFAA A TPLE &40 TPL4L H¥+TPL4L TPN % & 41 TPNZH H¥+TPN 4, &4 H A K KL% 5 XAAN TR L, TPLE
& 4042 TPN = & 40 K K5 H ip A8 R ZA A, 4 R 11, 3% 4 7 d; R A UPLC-Q-TOF/MS 5 50 B3 3+ K R AR 4 TPL .\ TPN A R AX 44
KFFoe, R ATPNLH KRBT ESBESANBRBY, >R E A 1-FTLER -2 LW FTEE .3, 4-—8-6-%
K -2-vBkER (2,6- = F2 ek 2-7BukER ; TPL 4 25 J5 X SRR F R AR A £ X S AP Rt 4, TPLALKR RUkR ¥ 1-F RBP4
TPL = & 40 2 # 7+ 5 (P<<0.05) , TPN 2L K K AR & P 2,6- =7 K EokoRk T4 TPN = & 20 % %51 % (P<<0.05) ; TPL 2% TPN B& A4
R G mFER 1-FRER 2,6-—# L bk B, KL TG MEF AL FEL(P>0.05), %k AFEIH KIKTPL A=
TPNLH KRR P o B LT BT EANANRRMD; 348l TPL 4 2% K R AR ¥ 1-F 35 B K- Z TPN 425 5 X KRR
¥ 2,6-—F bk KT
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Effects of Glycyrrhiza uralensis on Metabolites Levels of Triptolide and Triptonide in Rats
LIU Jianqun,ZHANG Guohua, YU Zhaofen, WANG Xuemei(Key Lab of Modern Preparation of TCM, Ministry
of Education, Jiangxi University of TCM, Nanchang 330004, China)

ABSTRACT OBJECTIVE: To study the effects of Glycyrrhiza uralensis on endogenous metabolites levels ofrtriptolide, (TPL)
and triptonide (TPN) in rats. METHODS: 160 rats were given G. uralensis [30 g (crude drug)/kg] intragasfrically, 2 h'later given
TPN (2.8 mg/kg) intraperitoneally for consecutive 30 d. 24 h urine were collected for 30 daysswand then. endogenous metabolites
were separated and identified by column chromatograph and spectrum technology. UPLE-Q*TOF/MSywas used to determine the com-
mon metabolites after giving TPL. 60 rats were randomly divided into TPL blank group,“TPL group, G. uralensis+TPL group,
TPN blank group, TPN group, G. uralensis+TPN group. Route'of-administration and dosage of treatment groups were same as
above groups. TPL blank group and TPN blank group were given ‘comresponding solvent, once a day, for consecutive 7 d.
UPLC-Q-TOF/MS was used to determine the endogenous_metabolites of TPL and TPN in rats. RESULTS: Five endogenous metabo-
lites were isolated and identified from urine/of rats” after given  TPN, as 1-methylhydantoin, methyl 4-aminonicotinate, 3, 4-dihy-
dro-6-hydroxy-2 (1H)-quinolinone, ‘2, 6=quinolinediol, 2-quinolone, respectively. Those five metabolites were also found in urine of
rats after giving TPN. 1-methylhydantoin‘in TPL group and 2, 6-quinolinediol in TPN group were significantly increased, compared
with TPL blank group or, TPN: blank group (P<<0.05); while urine levels of 1-methylhydantoin and 2, 6-quinolinediol decreased af-
ter TPL, of TPN\combining with G. wralensis, compared with TPL/TPN blank group, with no significant difference (P>0.05).
CONCLUSIONS: The above five endogenous metabolites were isolated from rat urine after given TPL or TPN for the first time.
The levels of 1-methylhydantoin after giving TPL and 2, 6-quinolinediol in urine after giving TPN can be recovered by G. uralensis.

KEYWORDS Glycyrrhiza uralensis; Triptolide; Triptonide; Endogenous metabolite; Rats

B 2h 54 &,2013,33(5):399. [81 FR&HE, Bk, VFBER: , F JEHI 5L AR AR 2R

[3] M, BRI, 54 1R i 25 2 05 2800 I Rl 5 (9 R YIRS s e 5 B i 2 R AR S D).
R[] E S 424 ,2014,20(1): 126. & 25 548 ,2014,42(3) : 60.
[4] REWR,FHEE B2, 5 SRR EARSHEL (9] DG P25 1 248 6 55 50 BSHr[0). E 3245 &,
RN R BB e a8 A B R BRI Kiim-1 223058 A 52 1 [J]. 2010,23(6):161.
& P 252 &, 2014,39(10) : 1 892. [10]  BARIACHE , B4R, PN L TR (33 -6 7 i) S e e
[5] FIREE, B AR, 5 b 2548 )11 5 ST it AR i E W eI FR AL M ] B 25 541, 2013,32(3) 23 714,
FE]. %+ A& 25 ,2006,28(5) :651. [11]  EW5H A, AR, 5 KRR SR I T2 B i 5T
[6] FEEGEN, VFUHIT, T 25 A 245 )1 5 22 o ] B A K 24 5 . B ¥ 2% £ ,2012,37(12) .1 775.
SETPHT ST R D). R 7 B 25 X 352 4R,2014,33(1) :56. [12] XUFish, gy Tk, 4%, UPLC-ESI-Q-TOF-MS 7E 43 #r 1L
(7] IR B S kA2 s AT S AL D). M 2 B E 2, BB RS B BT[] o B AR A 2552011, 28
2006,17(4):638. (3):226.
A LT < 5 ARSI 4 I H (No.81160541) ;vT 7545 [13] AR, XU K, WA 41 25 W WO C i) S B 72 D TR i

AT B 2GR0 H (No.2011A143)

B WL BRI TR SR SO K BT . R

0791-87119027, E-mail:liu5308@sina.com

- 3914 -

China Pharmacy 2016 Vol. 27 No. 28

[7].% B 25 5 ,2009,20(16) : 1 266.
Oficks H i :2016-01-12  f&[n] H1]:2016-06-15)
(kPR )

FPEZG 2016 4E55 27 4555 283



&N FBE (Tripteryginum Wilfordii Hook. F) J& L2FRHEY)
G DR b F TR YT SRR OGS 48 MM B R ZLBEAR s S5 ufE
TG SE DI RETU IR , R A I R T 8 AR B [N A1
—HUEE (R R AN R R R E R h gz,
A HEH & (Triptolide, TPL) FlTH 2\ B A T MH (Triptonide, TPN)
SRR FEEE Y — I E i BRI HAT
I S TR B A A B SR 5 A R e R
H R ALy, FAT AR SR 0 B B O RN AR Bl R G 5
PEY EARILERERIE L T ARG AR RN L (A2
MIAIT IR APE ST RITRORE , HATE B HAh 25 e
BUREHE AW . Jahoc i, H x5 AR 25 HAT
WREI AU EEVE T AFR L RV HIBLE i R0 AR, 2B e T
Wt gEh & B, TR AR A B AIC TPL R TPN A A I 245 ¥k
FNZ I 2R TR 3 BR 3 i A A AR
IR LU AT B, TR ELA 2 RS S0 P, T A 8 R
S22 AR A I A I R 2%, 5T 5 T B S 1
FRIU 3 5, BT H 25120 2 , AT 5% i TPL A TPN (19 8
Mo BRI, 7R AR S 8 40U 300 PN s Ao A 3 B 1) o
S H =% TPL A TPN A L]

1 #7#l
1.1 Xs8

AE-240 TJ7 53 Z— 53 KoV G AR A ) ) s TL-5.0W
HRBELHLCEETTE O s Agilent 1260 F 3l &
R 3 (UPLC) X (25 [ Agilent 23 ] ) 5 Triple TOF 5600+
1 0 R RAT I ] 3% (Q-TOF/MS) AY (26 [ AB Sciex 23 1 )
2-16K 5 3 = VA VR 5 oML (f2 ] Sigma 23 ] ) s Microfuge 16
& o B0 ML (32 [E Beckman 23 1) ) 5 Bruker AV-500 1% f 4t
PRI (NMR )Y (Bt Bruker 23] )

1.2 Z# TR ASRF

R [ M H A P2 RA ] fit5 £ 130902,
ZXN A NS R H R AR IR ZE ) s TPL  TPN Xf
HE i OFS =ERA B A BRA R4S . FY 140320 F Y 140325,
g . =99% ) s A L AL B RRIH (RH40, 75 [F] BASF 24
Al) s MG (B ACS Al (54l ) 5 2-580-L- 28 D9 2 1R (35 [ i
LT E] S C105993, 21 - =98.5% ) ; HI iR Jy a4, I
A R b4t
1.3 ¥

SD AR 220 H,SPF 4, @ & 452, i 200~220 g, Iy
0 e BT 3 5 3R S8 S A B R [V T HIES : SCXK ()
2013-0004].,

2 HEEER

2.1 BERHE

211 HEFE RSB R 258 800 g, YT A, Jin4 5K
R 2, B h, 208, G IFUR, WUEZE T 1 H R T 2
80 g, FHIE fit 78 1R ACKR IR T 1 45 A A= 2 b I i R R 10
g/ml (1 HEEWL A5 H

2.1.2 TPLIFW W% FRILTPL XFHE 5% 2.0 mg, & T 10 ml it
T, 20 9% DY A PRER K VS TRV S AR B 2R 20 B, BV
R A 0.2 mg/ml /Y TPL IR, £

2.1.3 TPNIEW K% FRICTPN XI5 3.0 mg, BT 10 ml &
M IMATEK B L ml, B RS, A L ml RH40, 1R %)
Jei A A BRER /K 75 9 22 220 B, RS S vk 1% R 0.3 mg/ml (1)

hEZHE 2016555 0T HE 1o

TPN WL, %5

2.1.4  NFRIEW FREL2-54-L- KNSR 50 mg, R E 5T
50 ml i, 7

22 WIEREYHIER SB5%E

221 WIS e BOREL160 2, BL30 g(4E
24) /kg B9 ig H B 2 h 5 ip TPN IR, AR &
A HROK, 24525 30 do WA 24 h IR, 30 d IR A IR
WA I PRGOS ARG 5 T BEUiE B A L oL U8 K I sk
WA s R FUK RS R 2R R AE T B2
B, el e 4 [l Ao 91, 15 PR CBRRL 71 g0 B LR C B
1746 MCLEEFE JZHT, B KBR B Ve (0:1.1:9.1:3.2:3,
11:9.7:3.17:3.1:0,1/V) 438470 o ¥ MCI (3% K -
K (1:9)ifr 4 ODS ikl 2T, I BE- /KB (0:1.3:7,
1:1.7:3.1:0), 48 B EE-K (3: ) WA PR b e @it J24r , &
15-FBERA VM (50: 1,40: 1,30 1) , S 05-FEE (30 1) S bt
HALEW) Lo 5 MCTE R RE FF 7K (12 3) Ji 4 ODS ik ki
AT, - KB R RN (0:1.3:7,1:1.7:3.1:0) , 15 7K
(1= 1) Py 1 28 i e C i K 2 AT, 00 - R s B R B (12 0
20:1.5:1.1:1.0: 1), S5-FEEC20: DM fb & 2. %
MCI A - K (2 3) A & P S ARAR G i A 2 A Mk Tk
=S Wb S - OBR (1 D PR, 153 S be- R
ST (12 1) Yt 00 5 28 v O A €833 125 il % [Diamonsieuil Cis
(250 mmx4.6 mm, 5 pm) , Ji 2 : | ml/min, 75 2 30 °C, #6037
£ : 218 nm, Ji shAH : ZNE-7K , 6 B 4544 : 0 min—30 min (12%
ZJE)— 31 min(100% Z.Ji%)—35 min (100% %) ], W% 52
B 7.2~7.9 min 54, BTGP 3 kG 9 4.
MCI 3k FBE- 7K (112 9) 37 103 22 ODS ik JZ2 4, F -7k
BREEVEME(0:1.,10:1.5:1,1:1.,1:0), FEE-ZK (L )AL
BY5. AR R LS Al

222 WIEAHIE N YE a1, ET S (FEE .
ESI-MS m/z: [M+H]" 115, [M+Na]" 137 .[M-H]~ 113, HR-TOF/
MS m/z: [M+H]" 115.050 9, 4 F 204 CHN.O.. 'H-NMR
(300 MHz, CD:OD) d,:3.96 (2H, s, H-5).2.91(3H, s, CH;) .
“C-NMR (75 MHz, CD,0OD) §:157.0 (C-2) ,173.8 (C-4) .53.9
(C-5).29.2 (CHy) o LI UIEEdE S STk (6] 1B F AR — 5, I
HE— A 1 2 X AT R AL A 1o L-H SRR
BT : CGHNLO,, M=114.11, T=293(2)K, [=0.710 73
A, RN, P21/C, a=5.6170(11),b=12.173(2),¢=8.096 0
(16)A, ¥=>533.02(18)A3, z=4, Dc=1.422 mg/m’, (Mo K,) =
0.074 mm™", F(000) =240, fbAH 1 B XAH 2 F & LI 1 .

A ST B. il T4
1 WEw 1 RRXITHERE

Fig1 X-ray crystal structure of compound 1
&Y 2, BEFHIRESH (T EE) o ESI-MS m/z: [M+H]
153, [M+Na]" 175, [M+Cl]™ 187, HR- TOF/MS m/z: [M+H]"
153.066 4, 4T3~ C:HN.O:. 'H-NMR (500 MHz, CD:OD)
6u:8.55 (1H, d, J=2.4 Hz, H-2) .6.52 (1H, d, J=17.4 Hz,
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H-5) . 7.72 (1H, dd, J=7.4. 2.4 Hz, H-6) . 3.81 (3H, s,
H-CH,) ; “C-NMR (125 MHz, CD,OD) 6:147.7(C-2) . 119.7
(C-3).168.3 (C-4).121.3 (C-5).143.7 (C-6) .178.8 (C=0) .
44.8(CHs) o LA I3 H504 55 SCHR 714 B He A — 250, Seef e Ak
B2 R 4-E AR HTR

a3, s RS W (FEE) . ESI-MS m/z: [M+H]'
164, [M+Na]* 186, [M+CI]~ 198, HR-TOF/MS m/z: [M+H]"
164.071 0, 4> ¥~ CHNO,, 'H-NMR (300 MHz, CD;OD)
6w: 251 (2H, t, J=7.7 Hz, H-3) .2.86 (2H, ¢, J=1.7 Hz,
H-4) . 6.57(1H, d, J=2.4 Hz, H-5) .6.62 (1H, dd, J=8.4,
2.4 Hz, H-7) .6.69 (1H, d, J=8.4 Hz, H-8), “C-NMR (75
MHz, CD,;OD) §:173.6 (C-2) .31.5 (C-3) .26.4 (C-4) .115.7
(C-5) . 154.5 (C-6) . 114.8 (C-7) . 117.5 (C-8) . 126.6 (C-9) .
131.2 (C-10) . LAl a5l 5 SCRR[8]HR B BaA— 3, et
B 38 3, 4- -6 FE-2- MK

&Y 4, R E KK (FEE) . ESI-MS m/z: [M+H]" 162
[2M+H] 323, [M+Na]' 184, [M+Cl]~ 196, HR-TOF/MS m/z:
[M+H]" 162.055 4, 43 F 3 C;HNO,, 'H-NMR (300 MHz,
CD;OD) 6y4:6.60 (1H, d, J=9.6 Hz, H-3) .7.86 (1H, d, J=
9.6 Hz, H-4) . 7.03(1H, d, J=2.0 Hz, H-5) .7.10 (1H, dd,
J=9.0, 2.0 Hz, H-7) .7.25 (1H, d, J=9.0 Hz, H-8) , "“C-
NMR (75 MHz, CD;OD) ¢§:164.8 (C-2) ,121.8(C-3) ,142.3
(C-4) ,112.6 (C-5) ,154.4 (C-6) ,121.6 (C-7) . 117.8 (C-8) .
122.4(C-9) \133.3 (C-10) . DA b i i Hicdhe 5 SCHR[9] 48 S A
— 5, OB A AN 2,6 FR Tk

&5, AR (FEE) . ESI-MS m/z: [M+H]" 146,
[M+Na]* 168, HR-TOF/MS m/z: [M+H] 146.060 6, /3 T N
CH:NO, 'H-NMR (300 MHz, CD,OD) §4:6.61 (1H, d, J=
9.5 Hz, H-3) .7.96(1H, d, J=9.5 Hz, H-4) .7.67(1H, d, J=
7.8 Hz, H-5) .7.26 (1H, dd, J=17.8. 7.6 Hz, H-6) .7.55 (1H,
dd, J=8.2, 1.6 Hz, H-6) . 7.36 (1H, d, J=8.2 Hz, H-8) ,
“C-NMR (75 MHz, CD;OD) ¢J: 161.9 (C-2) . 121.8 (C-3) .
142.8 (C-4) .129.2 (C-5) ., 124.0 (C-6) . 132.0 (C-7) . 116.7
(C-8).138.8(C-9),119.0 (C-10) . LA b3t 5 SCrk[ 104k
TE A3, O A5 5 2-ME bkl

TPL 5 TPN H A5 A L4 45 44 Fn 2 AL, 2 2 4k
TPL 7 K BUMR 9 0T B8 7= 25 5 TPN AL /G 9 IR AR 38 4, &
UPLC-QTOF/MS Il 7 & 31 TPL 44 24 40 [ RE B A fb &4 1~5
A PRI I CELAARAG I 25 1 DL < 2.3.27 T ) o
2.3 WIRR BN
231 KRESE AN (DA 5425, SDRR
60 H, Ffi#l4> 4 TPL %5 941 . TPL 41 . TPL+H %41 . TPN 25 (4
20 TPN ZH A1 TPN+ T B4, 4110 B, TPLZ&E A KB ip
20% PN A FRER K % TPL 2H K B 4% 0.7 mg/kg 19 51 & ip
TPL ¥ ; TPN 25 F12H K il ip 10% Z.5+10% RH40 A= 3k 7K
VST s TPN 2K R F5 2.8 mg/kg FFR) 4t ip TPN VAT BR B 40 24
1K FAE ip TPL 3% TPN 2 1 2 h A 30 g (A= 24) kg A5
ig HEA . TPL A TPN 945 2470 i3 2 H B s i, DA
AR AR, R R RIS R R F e R 452y,
HELEAT d,

(2) IREERAE . R I R 8 R b B 6 2H K Bl B K 10
305 16: 30 (PRI o 45 24 T W A PRI R BR A Pl ik, (R
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FERM22:30 FEE 2 K 163045 £,

()FESRALIE, #52.3.27 301 FIER A AL BRI LA 4 300%
g0 10 min, BT L ml, A L ml FEE, TR AT, B, SRS
FRRAE4 °C .21 920xg 554 7 #5.0> 10 min, B FIEHK 1.5 ml, il
A 0.1 ml 2-5-L-ZE PN 2R AR S LUV L TR AT, B —20 CUkAs
{#4% , F1T UPLC-Q-TOF/MS 43#7

(4)5 P IEAREITR A X RS VTR 45 o A3 RIS X
WA, P ] 45 B SR B 0.1 mig/ml BRG] HE S V9 o
2.3.2 UPLC-Q-TOF/MSillE (1) fhilacfd. 0%+ : Ther-
mo Cs(100 mmx2.1 mm, 2.2 pm); JishAH A:0.1% H R K
W, B: 2 (BB BEVERE : 0~4 min, 5% —5%B;4~19 min,5%—
21% B;19~25 min, 21%—100%B;25~30 min, 100%B; 30~
30.1 min, 100% —5% B;30.1~35 min, 5% B) ; Jii i# : 0.3 ml/
min; FER 2 30 °C 5 PERER . 2 ul,

(2) BB . E B FIEmE S5 HUE 5 500 V5 B T IR «
600 °C; 24 1 (DP) : 100 V; fli4# e & (CE) : 55 eV ; il ## g
R (CES) : 20 eV 50U A B (GS) 1.2 1k
60 Psi, A L (CUR) Ky 35 Psi; — % 1% B 5 T3 3 V5 L N
50~500, {7 5 CHR B R4 (IDA) , 15 B i ) {5 #2510 cps 11
6 I WEHEA T R SSRGS LR 50~500,

() Bt ab B, THE 45240 5 A WIR A P o 7 8 7 Uig
(IM+H]") HIARS P s 0 1o R A ARG EARL, DA 45 PR TR R
WK SR FH SPSS 11.5 B4 TG 114 Hr , 4 1) 22 5 4%
RN E T 20500, P<0.06FREFHEHFE L,

2.3.3 UPLC-Q-TOF/MS 73452k  BfiE 45 25 REW G AN,
TPL 41 K SRR H 1-F 3600 BRK -2 ka3, #1453 25555 .6
RBEFIREAKFE, 5TPLES AU EZEFA S E L (P<
0.05) ;1 TPL 5 H B A 2 2 Ja , KRR T 1-F ZR ik
1Y%, 5 TPL %8 (1A A 25 57 4247 L (P>0.05) . Bl
F PR FE I, TPN 4K R T 2, 6- B FE M bk i) 7K
FTbR, 5 TPNZS H 4 i s R it & L (P<0.05) 5 1
TPN 5 HEEA A 255, KRR 2, 6- — 5 JEmsnik i K 7
mlY%, 5 TPN 55 A He A 22 RIS 24 8 L (P>0.05) . LIk
SEPLHLIR, 1-FH RL R 2, 6- — F2 KL ngs obk ml fE 43 31 4 TPL I
TPN W PE A WIbR 8, B 4h T H o5 X 2 4~ P TR s
YIKSEAZE IR . SR 45 4L Hr IR i KT 22 58
TG L (P>0.05) , X 7R 3% B R A A1 i TR 4
Al fig 5 TPL 8 TPN P8 JE ¢, UL g . TPL 34 K BRUR
W 1- R TR B 25 2 R AU AR i a4 DL 2, TPN 342K
SR 2, 6- 32 SEWE KRt 25 24 KB L B RE 3 LI 3.

3 itig

SR FAT: 0 1 R R R 55 B AR R BRI 3 B 2 T
5 AP L 3% 5 4 PR 0 25 S B RO R R I AR 4
5. dWat %2 (1405 TPL 8 TPN B 25 24 25 2H 1) K LR i
PR ) ) 22 Sk A3 e, R B 1-FR I RN 2, 6- 2 Jk sk
AT fiE5 314 TPL I TPN 2t A ibnic . 525 4 L, TPL
285, TPN 41K BRI i 2 Atk AR bsic i /K-35 1,
TAELh T H R 24> IR K O U2 [l

Forpr, 1-H 3V D LA LA ) O it L R 0 A A
Zc ORI B B oS Py N R iR AN A E AW L7/ IO 0 NS = 0 N =l o
i ELAT — S 1 40 I B RS 0 TR R L LT AR A
PR e R ) =, - S PR ROk 2R I 2 JIRIG IR 45
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Fig 2 Trend of 1-methylhydantoin in urine of rats in TPL
blank group, TPL group, TPL + G. uralensis group
with the days of administration
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Fig 3 Trend of 2, 6-quinolinediol in urine of rats in TPN
blank group, TPN group, TPN+ G. uralensis group
with the days of administration
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B2 (LH) - ki B FLATT A= o AT BUsd ANEPE L6 o, 25
R TR IRTTREIRE AL HEMNE IR PG B 25
) R A 2 A0 T i s b 1y R (R AR 22—, R s
AR P g R € SR A1), Pl AR P 11 €8 R 95% LA I
F JEF A ARLF I, JFF 0y B e A T S 5 i 2 1 7 A P9 17 1R
R, WFFRAE L TPN GBS 2, 6- R dkmentk B, H
FREE A . TPNAYEEE LU H R R e T A5 (.
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Z5 b Tk, TPL A1 TPN (3 LA R H 5 1 i 22 FH vT g
SHA TS RS 2R I 28R DR BR AR 0 52 R A5 it
WA,

S 23k
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