55 22 55 19 W FEXEAFFEHRE Vol.22,No. 19
2016 4 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2016

- 2R
H A TR 2 B PN R R 9 A 4 S o A

XA, R, ke, RER, FaE, Fan’T, Amy
(1. 2H/HPEBHRF AR PHAANKFTHRELEZRET, BT 330004;
2. PEAGHRF RRAGHERASEHHXBARESLERE, &% 210009;
3. AR AEFESMAR, H%  210028)

(FEE] BB W5 H R T 2 e P R B 5 20 24 0 52 e, & 3075 2 T PR I TR0 5 1 2 0 s 32 ) B 32 3 T R 1 R AE B
i PO T ) A 1 DR B AR RS A0, IR PR TR 7 e R R A T AR T £ e T AR LR . 5k oK 30 HSD K R B
BLEF 232 (AL TR0 THE N T I 2k 4 25 201 8 20 THE PN TR I 5 B I 4, B A THE D R IR 45 25 70 ik 0.7 mg- kg ™' TG FH 41 7 B
i TE S 45 T AN THE N TR O SR 2 h 4 i 3 mL-kg AT H BRI LA Z T do W45 4 IR W E AT UPLC-Q-TOF-
MS W5, % F 3 B 4343 B (PCA) 0 TE 28 fi w71 — 36 vk -1 591 43 BT (OPLS-DA ) X #% 5 B3l AT X L 4070 SRR M A TEN
T T B R A AR A0 T A 4 SRR IO S I R R IR ME VR LB R RN ZE Rk, O 3 MR IC W A e . Hh sz
R R A AR IS 4 A TR R R, AR 3 SR o R IR TR THE N R R i9 FE ME ML T B S TR
T LR R B A o SR A AR A5 A AR G, H (Y DR AR 5 0 sk e AR A AR 1 [ R DG

[x@giR] TR, EAMEANE; EEY WMEEEYRCY; OER,; Kbk, ZR

[HESFEE] R9I69. 1;R945;R942;R284. 1 [ XERFRIAED] A [XEHS] 10059903 (2016)19-0070-06

[doi] 10. 13422/j. cnki. syfjx. 2016190070

[ M HAR#E]  hitp://www. cnki. net/kems/detail/11. 3495. R. 20160804. 1122. 074. html

[M&HRAE] 2016-08-04 1122

Effect of Glycyrrhizae Radix et Rhizoma on Metabonomics of Triptonide
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[ Abstract | Objective: To investigate effect of Glycyrrhizae Radix et Rhizoma on metabonomics of
triptonide, find toxicity biomarkers and attenuation biomarkers induced by Glycyrrhizae Radix et Rhizoma and
disclose toxicity and attenuation mechanism of Glycyrrhizae Radix et Rhizoma on triptonide. Method; SD rats were
randomly divided into three groups of the control group, the triptonide group (dose of 0.7 mg-kg ') and the
triptonide ( dose of 0.7 mg-kg™') + Glycyrrhizae Radix et Rhizoma (dose of 3 mL-kg ') group. All drug

treatments were administered daily for consecutive 7 days. All urine samples were determined by UPLC-Q-TOF-
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MS. These obtained data were analyzed by principal component analysis ( PCA) and orthogonal partial least-
squares-discriminant analysis (OPLS-DA). Result: Seven biomarkers related to toxicity of triptonide were found,
four of them were identified as pantothenic acid, kynurenic acid, tryptophan and coproporphyrin, respectively.
Four attenuation biomarkers were identified, one of them was tryptophan, but these remaining three biomarkers
were unknown. Conclusion: These toxicity biomarkers and attenuation biomarkers are identified for the first time.
It is indicated that toxicity of triptonide interfered with the energy, tryptophan and porphyrin metabolisms in body,
recover of these metabolisms induced by Glycyrrhizae Radix et Rhizoma may be a physiological attenuation

mechanism of Glycyrrhizae Radix et Rhizoma on triptonide.

[ Key words ]
tryptophan ; coproporphyrin; pantothenic acid

B T PN R T 2 TR TR Y RN M R 2 —
B 1 25 0 S g 30 P05 P R B A AR T
PR [R] B 2 S A gy, B RN A A R
Geae Ty m e o SCRRARHE H X R A Y
LA U0 9 D 7 T R L U 7 A LR i
A IR, — e SR F HE A Sy H B AT AR L S g
AR P S R R R AN A B A AL
2" e WS AR LS 56 . R AT
FE R I AR . 3 R AR 7R 2 ThE A TR T 174 24 0 9k 32 AN
2 I i 2T T AR, B B R o s A AR R HE
M, AR LU A vk i R LA T 25 WA A
T A P 2R R 24 W A Ak B A R IR e
DU R A W R 38 3 T 0PN IR AT B A, AT
M) Fl 2 T VA TR I 10 R o AR 2 2 EL A R 2 W S
A Al g R L AR 5 4 2 2R G R N O B g b
25 1) B MR, 5 b B 24 1 O A AR 4 XOE
BFARAT o RO AE v 25 3 PR o b AR A A BOR
TR AE O AR S0l i A S H R R A
T PN T T, 53 2 2 B s i), R IR N T PN T R 5
BRI T A, Horb &2 Bl Y 9 AR Y AR il
Y4 Ao SR EWITH L HE N EE IR A s LS AT e S
FH 7 UK Y e AR R A IR 3 4
AR OC, H R I EE A AT BE S 0 ax 2 4G i Y
EN GRS SRS NN R R AW i e = TITE A = RO /N
T PAY TR TR 11 D 2 A P AL 1) B A 5 v 24 C (T s 2 AL 1
T ER AL 1 7 B
1 &

DXL-10 A94R8 (75 M i 1 IR SL 5 ik & A B
25 H)) ,AE-240 B 1/10 HL 43 81 K (Fi 4 R 4 -
A £ AF]),TL-5. 0W 8 & B0 A0 (L &
UM ST BT ) |, Sigma2-16K % 725 3 A% 18 25 .0 L (26 =
Sigma 2% ] ) , ACQUITY S w5 2% i AH (2 3% AL A Q-
TOF SYNAPT G2-S #I 57 % 4% ( 3¢ [H Waters 24 ] ),

Glycyrrhizae Radix et Rhizoma; triptonide; metabonomics; attenuation biomarker;

Microfuge 16 %I &5 = 3 & &5 .00 ML (28 B D 3w = R
Fi ), Milli-Q B 4fi 7K g (42 = 3R 5o % B A | ) o

T T VA TR TR T B (R N 2 0 A ol B A R
oA IS FY140325, 4l B =99% ), H & (W [ 2
M A 2R A IR A SR X % R
SREY B ¥ Glycyrrhiza uralensis ) T 1828, fit 5
130902) , & & & s & AL B R 70 40 ( RH40, 7E [
BASF 73 ) ), Az Bk 7K (e VL0 35 25 M B Ay A BR 2
Al ) K R ZENR K R o BT 4k

SD KB, A 200 ~220 g, 1 [ ) R 37 3% 52 5t
RS s WA R A A, A R IE 5 SCXK ()
2013-0004 ,
2 FiEE&R
2.1 VYT
2,11 HEEE ORSE AR 24 800 g, Ul
A4 R EOKATA 2 B h g, BRI,
R ZE T A RR B 2 80 ¢, HIidh B KB AL 10 g-
mL " H R (U 2R .
2.1.2 EAMENBEERES W' R RICE A
PN TR P 6 B 3.0 mg, B 10 mL &, I K &
Pt 1 mL, 8 P % 5 A RH40 1 mL, ¥R 2], Jn A= 33
AR KW R R 2
2.2 YL
2.2.1 S legn#y SD K 30 2 BEHLA A= H
A FE N THE P TR TR B 2 2 20 RS T PN TR R 5
BEFHH 3, FHHS T 10% LB + 10% RH40 /=
BRER KWW 5 B 2N T VA TR T SRk 45 24 A 4 R 0.7
mg- kg "' I S 4 T A T DN R R R R R A
T PN TR T 55 T IR FH 2 7 R S T O S T R S T N TR
Wi 75 SHRCRGT 2 h LA 3 mL-kg T EH A T H IR
Wo 3 MR R EHER A2y, 85257 d,
2.2.2 JRFERE RHIKRRACH BRI 3 413)
YR 10:30 3] 16:30 MY IR . 25 25 MW AE PR I

<71 -



222 B 19 1
2016 4 10 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22, No. 19
Oct. ,2016

] KB A K {3 AR R A 22:30 #1452 K 16:30
2.3 FESARIE B 2.2.2 TN IR LA 4 000
remin' .0 10 min, B3R | mL, A B 1 mL,
RA L HE T 4 °C,16 000 remin ' .0 10 min, B
VEW, B - 20 C kARG AF, i T UPLC-Q-TOF-MS
IHT e FIRIRFEE TE.OEP, -80 CLALE, B
s H .
2.4 UPLC-Q-TOF-MS 42 44
2.4.1 UPLC %4 ACQUITY UPLC HSS T3 &%
(2.1 mm x 100 mm,1.8 pum) , % shAH 0. 1% H g
IKIER(A) -5 0. 1% W R £ N5 7 W (B) B BE Yk it
(0 ~2 min,5% B;2 ~8 min,5% ~30% B;8 ~8.2
min,30% ~95% B;8.2 ~11.0 min,95% B;11.0 ~
12.0 min,95% ~5% B;12.0 ~13.0 min,5% B) , ¥
0.4 mL-min ', JEFER 1 ul,
2.4.2 JFREESME DLRSONFE SR RHEFL A, B BT
B FIERHIER F (ESIT) H A, B4 i &
3.0 kV, #EfLHLE 35 V, B IR IR EE 100 °C |, JB i 57
AR FE 450 C, BRI AEFL A 30 Loh ™ VA R AR
800 Loh ™' fIKHLE 4 V, & HLE 20 ~50 V, =4}
] 0.1 s,m/z 100 ~900 ; ¥ 4 R T = MS® centroid ;
R normal , B35 [ extended ; i Jit 1 P 2 R
FH 5 208 - Tl ME K 75 W (ESTT :m/z 556.277 1) Sy i
SE TRV R
2.5 FAEALE o UPLC-Q-TOF-MS 345 Y it fi £k
P K MassLynx 4. 1 B fF b B8, R 32 5043 43 B
(PCA) H1IE 22 ffi f5 /> — 3¢ -0 531 43 7 ( OPLS-DA )
XM T 2w g it . 2RSS
s BN AR BT E] 1 ~ 13 min, A X% 435 5t & 100 ~
900 Da, A% 43 F it 2 25 5 0. 02 Da; B4 S0 &
W 5 Sk 5% W VR HBE R M Ol [ Bl i B MR T R
JKF- 6. 00, £ B B 1] 22 55 0. 2 min s A HEBR 47 28 19 T
W BIGITF a S B EA S R 1A 4
s AR LG R B I R (o), BT AT LG (m/2) BB E IS
W T AR 5 A\ MassLynx 4. 1 BB 9047 70 B o AR 4 2K
It P v A6 G W) R R 0 S5 R o AL R I AT
XiF b, 45 HE 5 SOk, X 3 S8 4k 5 W R AT 0 o A
DT BE B A= FRic ) . R IH SPSS 16. 0 14Xt 4% 20
E] 47 25 8 o 1 22 S AR = ) & AT B R O 22 4
BT, L35 3 2 AR 4 1 20 ) 2 5, -4 T B8 1 2R W b
W B G S R AR R 1R
2.6 (R4 br
2.6.1 KRR A W i e
- 72 .

VNI

B, 5EAHMIL, 750 2 ARy R ACE ™Y 5
JER A A T A TR R B A

Control

12 3 4 5 67 8 9101112
NZT

12 3 4 5 6 7 8 910 11 12
LWE+NZT

12 3 45 6 7 8 910 11 12
t/min

Control. 7% [ 41 s NZT. T /A i N g 5 B 4 25 25 41 ; LWE + NZT. 3| 2\
PA TR 9 5 H BB R 2 (1 2,8 )

B 1 XRRK&NKSE 4 UPLC-Q-TOF-MS

Fig. 1 UPLC-Q-TOF-MS chromatograms of metabolites in urine of

three group rats

2.6.2 RERBAGH WKL PCA 0 X4y
Ja 3 2R RO TR o ) B (S (B A PCA
¥ W 2,

2000
1000 So \
o
1 g+ &8
= 0 * 7
o * # * o Control
-1 000 o 3 * LWE+NZT
o NZT
-2 000

-4000-2000 0 2000 4000
t1]

B2 KEERBERE=H5H PCA TS

Fig. 2 PCA scores plot of metabolites in urine of three group rats

2.6.3 REIRWEACH =Y 0f B3k PCA Sy %
refneh 7 d b as 2 R FR 2 T PR TR 4H K RRR
PN AR BT S R (B R AT PCA 43 #r, i
BEREA g B, LA A 78 2 e PN T I % oA 951 )
JoT AR 5 M ) BT R 0300, LY A A% SR AR I ) A TR
DAY T D %o R B PRASE P U6 0 Jo 1 5 i) R s L
{#i i Pareto, DLIEI 3, 45 S 3 B B 20 78 TN MR TR 24 4% Hef
] S AR E R A T 284k, S 2555 T K% A e N g
i 20 5 25 1 2 BRAE S4B A () P 8 05 A Ik (1] A



522 B4 19 )
2016 4£ 10 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22, No. 19
Oct. ,2016

52 A A TR B R, RIS T K T PN T
X R B P TR A T A 4 5 ) R A B TR K 4R
71N B 2N T AT R £ 25 1 R I TR A P e
7 KRG AT IRA T

100 - O Control

80} o +* NZT1

60 < NZT2

401 ¢ L4 NZT3

20 <> NZT4
) L + NZT5
= 0 ki = NZT7

-20 \ . | ®

“40] N

-60 : a ”

-80 \'\

-100 0 100

t[1]

Control. 25 (141 ;NZT1 ~ NZT7. FH/ARENFET A A2 HE 1 ~T R
B3 EAHBANEMSHEEETHHES

Fig. 3 Score plot reflecting tendency of toxicity of triptonide

according to time

2.6.4 LR T KT A R PR T R X R BRI P TR
PEY) B2 B Ge it o A S VA S R A T PN TR IR 2H
HEAT L PCA 1573 I DLIET 4, 2528k B 2 A AT
AIREAS TR R W R AR 2 4, iR T OPLS-DA X =5
F1 2H AR 20 ke 9 TR 1R 2H 4 it 1) UPLC-Q-TOF-MS /3
Mrah Bk AT AL B, ULIE 5, 45 5 B0 2 A AN ] fR) R AR
RN 2 IR XS OPLS-DA #6471 5t & 47 1 3
Mo JWH BT BER 22 (R®) RIRE L HU {5 7 2%
(Q%) >0.5 (BRI B 4f , 3 3 R0 o0 A7 15 31, 48 R
R*=0.957,Q° =0. 523 , $d W24 ARG o 1500
YU, A A MarkerLynx 4. 1 {4 i1 OPLS-DA #5
RUERL T S-plot [&] A1 72 5 A 8 2V HE )y (VIP)
K, E 6,7,

2 000 o
1 000 Qo
8 |°
0
. &
-1 000 a ° NZT
-2 000
3
-4000-2000 0 2000 4000
t[1]

t[2]

Control. =5 FI 41 ; NZT. 8 A RN BR AR S am 245 2520 (55 7 K) (| 5 )
B4 BAHRABEWAS=HAM PCA

Fig. 4 PCA score plot of control group and triptonide group ( the
seventh day)

2.6.5 HABWERMFERCHMEE HIEH
O T TR R 0 B TR A W bR g W, K X Se bR e 1R
A5, 75 3 A Z [ REAT HEAE , USSR AR A T 2 T N i
i 5 B TP A o A A B A [ A e, A A

4000
2000 oo
8 o2 °
a
-2 000 o
-4 000
-1000 0 1000

t[1]

BS5 BEAHRANEMAS=H4A/ OPLS-DA
Fig. 5 OPLS-DA plot of control group and triptonide group ( the
seventh day)

1.0 NZT
Y
0.5 *
il
I 00
I
-0.5 4
1.0 Control
0.1

B6 ELHAEMAS=AEAKXRREEL OPLS-DA £ 17 H
S-plot
Fig. 6
OPLS-DA analysis

Score plot of control and triptonide group obtained from

10
8 . *

6 l$ Fd

4 )

REREESHHE

2 d

0
-0.0002  -0.001 0 0.001
EVEES ¢

B7 BEABNEMA(AN)5=84(£M) KRRK&KEE OPLS-
DA &1 Hy VIP

Fig. 7
obtained from OPLS-DA analysis

Wi Hh R AR AR IC W) o I S-plot [BIAN VIP B4R H
R AE bR S WD E R B 1, 0 K BB R R B 1 R AT S LB
B A BT o AR B A S A R B B R AR
BT E S SRS HERAR B T T A A
WY 245 4 2 X A 5 0 A0 D R 2 T N T D 1) 7
PEAEYIARICY, W 1,

2.6.6 S H ECPE B9 F AR TR 2 B P IS AR RE 1 60 D
AYARICY e 3 A IR 2E S AU W Y
IR BTAS L UL 8 o DM RE B T AR 4 e DA T R
AW e TR R T 2 Tl 3R ) DR A W A e
AR LA MO ERR, AR 3 AEMRE, I
1,

0.0002

VIP plot of control (right) and triptonide group ( left)

- 73 .



5522 5 19 ) FEXEAFFEHRE Vol.22,No. 19
2016 4 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2016
1 BELABNEMSEEMRICUNETE
Table 1 Identification of biomarkers for toxicity of triptonide
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