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KERBAEXEZEEF ilexsaponin A, BJEFEL

R, F25 MAR, AT MRHE
(7 M2 R 25250 1 510006)

# E R HPLC EAMR XA A H T ELH 23 ilexsaponin A, 89K HAE B, A5 K A Kromasil 100-5 C, (250
mm x4.6 mm) A &iEA R A THE0.02% =R LB E B, ik 1.0 mL/min, 2% .30 °C, ¥ ilexsaponin A, #n
ZRBMHAHERET,BBE— )G, 5 AR Z A R AE X KR E F 4T ilexsaponin A, , 57 ik fn 48
e R M, B R B T R AN AR TS E, BRAY, BARRKRAM A B TR ilexsaponin A, 3
F BB A B F T ilexgenin A, 3EFR 48 h 5,49 93. 12% # ilexsaponin A, # A54L K, ilexgenin Ay K R EAR LI+, ik
KA B R My BAR R, A2 AR P T A B JR A My Ao 4R35 4 B 7T ilexgenin A jilexsaponin A, 2 1 4T )5 2R M AR
4 ilexgenin A HeFR 1k Sh 49 F %3k 89.85% , AFJT 45 R A A qilexsaponin A, 22 2 245F J5 K304 2 8 M A BEAK M E AHE 1k
I, EBRBM AL T,
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Metabolic transformation of ilexsaponin A, by intestinal flora

ZHAO Zhong-xiang, LI Mei-fen, LIN Chao-zhan, XIONG Tian-qin, ZHU Chen-chen "
School of Chinese Materia Medica, Guangzhou University of Chinese Medicine, Guangzhou 510006, China

Abstract A high-performance liquid chromatography method was used to investigate the metabolic transforma-
tion characteristics of ilexsaponin A, by rat intestinal flora in vitro and in vivo. The HPLC separation was per-
formed on a reversed-phase Kromasil 100-5 C,; column (250 mm x4.6 mm) at a temperature of 30 °C and the
mobile phase system consists of acetonitrile and trifluoroacetic acid (0.02%) in water using a gradient elution
with the flow rate of 1.0 mL/min. In vitro samples were prepared by incubating ilexsaponin A, with intestinal flo-
ra of rats. In vivo samples including feces and urine samples were collected individually after oral administration
of ilexsaponin A, to healthy rats. Then the in vivo and in vitro metabolism of ilexsaponin A, was investigated using
the established HPLC method. The results showed that ilexsaponin A, could be metabolized to its aglycone (ilex-
genin A) by rat intestinal flora in vitro, and after incubating for 48 h, about 93.12% of ilexsaponin A, was metab-
olized to ilexgenin A. In vivo, ilexsaponin A, and its aglycone were found in feces, but not in urine. It was found
that ilexsaponin A, could be metabolized to its aglycone by intestinal flora in witro and in wivo, and after oral

administration about 89.85% of ilexsaponin A, was exerceted as its prototype and metabolites.
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PRS- o BATH Th R E A S A,
BN 5 A WAk I3 AR 3R 26 L% A A T il 26 i
g, e =il 2 A I a3 Dy HE 3 B R MVRR AIE B
SrU L BURZI AR R, B AT SR I SR
PR EA YIRS B b /MRS . A
KW A E AN R B IELAS R
F B2 SR S A T U o
NIRRT 8, =R T ENBAHW
FERHIE AT, TEA A A o e s R B i
AR ILARGE . AP BT R 2 =l
HARMIY ilexsaponin A, J 8 WA QST RO AT T
WF9E. RATBRMTEIRSCIANES & 1Tk, 5500
PR B X ilexsaponin A, #9 XM HE AL VR L, 33
ilexsaponin A, 7i B i P ACH B9 — BOMLAE , LAY N
BAH =W T A A L 7 S A1t

1 # #

1.1 2% 535

Tlexsaponin A, k" M Hp B2 25 K 2 vp 2 22 g 24
Yoy pr e g % T B AH M b oy B Al S, & m
FUH— AL AN, HC A0 25 T 98% 5 T 7 - % Bt
i P L 24 5 A A R A BT, 451 01429503 )
RAER:FW ™ A ¥ 37.5 mL (0.78 % K,HPO,) ,
37.5 mL B ¥ (0.47% KH,PO,, 1.18% NaCl,
1.2% (NH,),S0,,0.12% CaCl,,0.25% MgSO, -
H,0),50 mL C % (8% Na,CO,),0.5 g L4
i%,2 mL 25 % () L-PU3R g, 2F A& 1 g, Ak
1 g, BFNe 1 g, MZEW K, TR IR IR 5 1 W)
pH iy 7. 5-8. 03 PRARE IR 48 J IR A ™05 ( E AR
WALF RO RA ) 5 O (A5 4k, 78 Merck
o) s a2 R0 o gt
.2 B B

RE-2000 Jig %% 7% & A (1 W 58 25 Ak AL 4%
J7) s LRH-150-S fe JiE {5 M 55 72 40 G e i R 22 I
I7 i BT B2 W) ) 5 LC2000 3 AR 2 3% A (40 4%
LC2130 1= = 3 AH €5 3% i v 5% . LC2200 [ Zh i+
7 \LC2030 24l £ S T2000P 3% T 4E ki, I
BREFFAESABRA ) o
L3 3 @

SD PR B, AT 200 ~220 ¢, g H T JH P 2
R E Y L, G A& IES S SCXK (%)
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2 7T &
2.1 BAK¥ER K LM A E 2 ilexsaponin A, #X,
HHAE A

SBORTEE R B R 2 5 A PR K% o i A
FREE 12 4T IR, B0 Ja B E )2 3% 1 9 il o
APEARE TR IR ) G5 i 55 3R W TR e T
il A B TR B SRS T SR L, A A ilexsaponin
A mg BA)JE T 37 CIRASM IR 0,4,8,
12,24 ,48 h J5 B BEFR L, 23 500 FH SRR K AR A
IE T A3 U, & I 2 OB, AR B 7P N A
WL 78T s I E A2 1 L,

2.2 KRRAERD A E AT ilexsaponin A, #9444 A

BORE 6 R, e s d, fp s nid
WA SEI 2 PREE WO 2 d s R A A IR
w Mo WHEURTAEE 12 h, B Yok, LR B A2,
RN 175 meg/kg, FER 2 W, AR25 T d, Bty
F ilexsaponin A, 2.760 3 g, BFRULELZLG IR
FZEAE PRI I8 FHK R RIE T R 25 3 IR,
G IARIBOR, 25T, B it 1T BV A A5 i (ilexsa-
ponin A, urine, [PU) , [a]3%: 4k ¥458 25 H £ 5 (ilexsa-
ponin A, blank urine, IPBU) . %8 F F ez [m] 75 12 B
2 P BER 0.5 h, G IF SR IO, 25 T )5 5kl KR
& JHAURE T BRI 3 W, 3 JF 25 IO, ki P
PV ik A AU 7 1 52 W) (ilexsaponin A, feces,
IPF) , [A] = 4b #1145 25 E #£ 5 (ilexsaponin A, blank
feces,IPBF) ,

2.3 HPLC &4+

{4, 3% #: . Kromasil 100-5 C,q (250 mm x 4.6
mm) ; FEEAH : ZIE-0. 02% =50 LIRS BE PN, 0 ~
10 min, Z it 36% ~43% ,10 ~ 13 min, Z fi5 &
43% ~80% ,13 ~15 min, ZJf5 it 80% ~85% ,15 ~
20 min, Z 53 85% ; Jii 1. 0 mL/min; JEAEE .
20 W B K 1210 mms R 30 °C.

2.4 FARIR N GRS T

Bl SE 1% IPU (IPBU (IPF | IPBF 43531 A HH i
Ve T mL 3k Cog /AT, FHK S mL PRJ5E, 5 250
J T, Ak B 15 mL e, WACHE PR B i, 7%
T, BRI I EEA P 2 S mL S, i
BERZIJE, $52,0.22 pb Gl LB AR U8, Uk O
W, B,
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3.1 BAREEMHANEA AT ilexsaponin A, #94X#t
& HPLC F1 TLC ¥ 43 i % A [a) 15 7% ) [1]
(4 35 5 W HE AT 43 A, K D 2 58 ) ilexsaponin
Ay A=A, 2 A 28 5 0 IR g
B, B HC AR B N ) B €0 35 A7y 5 A TR) 63 2%

£ H AR T ilexgenin A 1 AH [A], 4] W7 A8 35 7 )
A ilexsaponin A, HJF JG ilexgenin A, 5 5% 5% 3% 7ij
J& i HPLC &1 3% DL 1. B o A I ] ) S 4
J Ry £ e 5 s /D, AU R R RS 2, B
F248 h J5, 2493.12% 1 ilexsaponin A, WAL N
ilexgenin A, 18] 2 Jy J5t B4y FAC 88 400 Fifi I 1] 17%)
JEAEAHE £ o
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Figure 1 HPLC chromatograms of ilexsaponin A, and its metabolites in vitro
A ;Blank feces with added carbamazepin ;B ; Blank feces with added carbamazepin ,ilexsaponin A, ,and ilexgenin A ;C;Sample after incubated of ilexsa-
ponin A, . Peak assignment:1-Carbamazepin ;2-Ilexsaponin A, ;3-Ilexgenin A
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é) 2461 3.2 AR A B AT ilexsaponin A, #9K 4 R
s o.z 3.2.1 HPLC #&m2 % 2 HPLC #3076 bR I
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Figure 2 Microbial transformation of ilexsaponin A,
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Figure 3 HPLC chromatograms of ilexsaponin A, and its metabolites in vivo
A :Tlexsaponin A, and ilexgenin A ;B:Feces sample after administration of ilexsaponin A, ;C:Blank feces;D: Urine sample after administration of ilex-
saponin A, ;E:Blank urine

Peak assignment ; 1-Ilexsaponin A, ;2-Ilexgenin A
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3.2.2 FEPRMtpe s IPF IR
S 250 mL, 352 47 W FHE AT 3 K,
O SR TET AN, AMR2: 1154 ilexsaponin A, 1 ilexgenin
A PR EEh 1.72 A1 6. 20 mg/mL, — B 1E
FEMEP Y530 430 F1 1550 mg, ZEIHEATAL,
KL O 45T ilexsaponin A, J&, HESR RN B
ik 89.85% ,Horf 15. 58% L) JF I ilexsaponin A, ,
74. 27% LIARH =4 ilexgenin A HEBR{AS

WAL A Wy 2 Wl P9 40 i B A R, TR I
i 3 P 200 R T SR B R 6T B Y 2
FTK 2 B T8 R A T AR A — R AE T o e
FEPIER IO 52 A i R, 25 S #] ilexsaponin A
AT BERE A AR R/ N T T, SEH R TR
ZHU3 W, B K ANIE T EE AL 3 ¥k, @ i TLC
R, A BRAE LR TR 2 BGA A FNIE T WA BUER 1or
A R B A , O SR IE T s LA i =
U, HAEKHH A A I 2 — 35 B A7 7E , 1 B K A A
IE TR 5E 4, R, e e 5 1E T e N 26
g

5 R RIS A W v R K R A4 a5, WD
FERER R BLZ D 45 T ilexsaponin A, J5 1 B N4
AT TR S AT , 285 SR AN 381 i 7R, o AR ARSI
TG, 7 ilexsaponin A, 75 B & (B2 244 N A4k
KAt ASBIFFEIE A B AR RIE AR SIS UESE , KRR & 1
25T ilexsaponin A, J5 , T EAE B H 2 8 E AR
AFFIC ilexgenin A (B ASEIG AR A ) 4
K, AT RE PR AR M S A A 2251

AT 2230k ] HPLC AR & H 47
ilexsaponin A, J5 A MACE = P01 A I, 25 5K
FEAE AR it P R A I 32 S5 R S Q. 254K
1R R B R B4 O 45 T ilexgenin A (100
mg/kg) & , Ho il 259 B /NF 350 ng/mL" " 3R
S TP ZRE IS 4 TS T i ) I 2 R A X
%o 1T HPLC 35 X%F = 251k & 9 i R il 2R B g
AR, IR A Y ilexsaponin A, 28 1245 T J5 1)
ARG, HEM ilexsaponin A, 28 45T f5 , A fig 2

A D i R R A I, B U Y SRR T
10. 15% , K80 2 il Jo we AR, HR AR Sh o SCRik
HEBAH HAMRZ N, SR — o Bl
WSO L A% 7 2804 2 B0 B 22 1] B A LA K
I ROEA Frik— 2L
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