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Abstract

Background Cortex Mori, the root bark of Morus alba L., has been used extensively
in traditional Chinese medicine as an antitussive and diuretic agent. Mulberroside A
(MulA} is one of the major constituents in the water extract of the herb and showed
various therapy-related effects, f»n vivo pharmacokinetic studies revealed an extremely
low oral bioavailability (<1%) of MulA in the rat and oxyresveratrol (OXY) presented
as a principal drug-related component in the plasma. However, its observed low oral
bioavailability and the in vivo fate of OXY in human are not clearly understood. In the
present study, we firstly examined the probable changes of MulA by performing the
incubation of MulA together with intestinal bacteria in vitro, and compared the MulA
biotransformation by intestinal bacteria from human with that from rat. and
determined the intestinal bidirectional transport of MulA and the resultant
oxyresveratrol (OXY) using in vitro Caco-2 monolayers. Moreover we investigated
the metabolic stability of MulA and OXY in human liver for the first time. then
focused on glucuronidaton of OXY. Qualitative and quantitative analyses were

performed by HPLC-DAD and HPLC-MS/MS.

Results When incubated anacrobically with intestinal bacteria. MulA decreased
rapidly to generate two monoglucosides of OXY and OXY sequentially. Insignificant
specics difference was observed between human and rat. Transport study of MulA
and resultant OXY revealed an ascending permeability order with deglycosylation.
Moreover. MulA remained intact in human liver subcellular fractions within 1 h.
while OXY underwent extensive glucuronidation (average velocity of OXY
elimination: 7.24 pM/min/mg protein), and moderate sultation (average velocity ol
OXY elimination: (.41 uM/min/mg protein). HPLC-MS/MS analyses revealed 4
mono-glucuronidated (G1-G4) and 1 mono-sulfated (S1) metabolites of OXY. One
glucuronidation metabolite named G4 was the primary glucuronidated metabolite
with a transtformation ratio {calculated based on I:1 stochiometric conversion) of

62.8%. And the kinetic studies showed that the formation of G4 followed substrate
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inhibition kinetics with the apparent Km value of 10.99 pM. Further investigation of
glucuronidation activity of recombinant UGT isozymes revealed that UGTIA9

exhibited the highest capacity of OXY glucuronidation, whereas UGTIAI
showed the highest affinity to OXY. UGTI1A7, A8 and 1A 10 also contributed but to
a much less extent. No phase | reaction was observed for OXY. In addition,

coincubation with propofol, a UGT1A9-specific inhibitor, could abolish G4 formation

(1C50 = 63.76 pM).

Conclusions MulA might undergo a rapid hydrolysis by bacteria existing in the gut
lumen after oral intake by human. As the potential main absorbed form of MulA,
OXY might be further extensively glucuronidated by UGTIA9 when entering the

liver. OXY sulfation was considered less efficient in the human liver.

Keywords mulberroside A: oxyresveratrol: hydrolysis; Caco-2 cell monolayer;

glucuronidation: sulfation.
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HR: RO (Cortex Mori) RERHAYFE Morusalba L. FRER KT THRR
B, BHEMNER. Akt EFERKERAEZHMH. 2EF A
EALKRBYHMEERSZ — REHAFAKMTERERNAREN. 8
NHIREHAROBREZLEE A #£, HEYARHEAF G2 —, LHENRID
3. B RETRAAEEEEL MEE " PAHTERH LS, BRAEMLA
FEEWRERERYE A EMNEERAN L ERERSZ—. Rifl, MTRE
F A #BARNE (LR G RE O RASFIA R B O iy
HE., FHRHNTRERREET A FRAENRECAREA THITHA, *
BT KBRAUABRES R A BN, WA Caco-2 MM T LR K
#H A REBNEARIEYEAOEERABREE, 85, KHTHEA
HERBERBRT FEH A AITTALOERR AT PREEEHE, B
FUA¥ERBOHREMNEAEERSSMAEET TEABIL. FiE&kGEKA
HPLC-DAD # T € & 947, 3 HPLC-MS/MS $HCH E Mt iT e 24T,

SR SEASCKREAEILNETR, ARPEET A RABEHBRKR, WK
EHE=MAEEY, HPNARRET A #HRL FEEENCHEY, 5
— R H TR AR, A IBENEEY: 2 A EANKRBAS
HOHLBRTHEMBE. HHRHT A FALOFEEE Caco-2 ¥ A
B FAEEYE, BIRS AR R HaEpEIAGE /1, HRWE D R E Papp
0T A 1065 Mot REH A LER BEiRa T ABEEIE, i
S OERB M E I BREEIMEAS, RN EEATRSE THMLAD
FARARBGTE. FRAYHEEEMBIRAEE, SR A EHEFN DR
SRERE, FIOERERRARE RIS, B8ETIZR RS RE, &
EREMOEEBERL DM A O RFIRRES: 7.24 yM/min/mg
protein) FAHXHEFRE E AR (— PR ARELHENRLHBREF: 041
uM/min/mg protein) , 4 IUNRH AR ML (D& G, G2, G3, 1B G4)
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M— BRI B RN AW EFRRARYAF R AELE O Y
R G4 (K] B R 5 & TR & = 226 R4 (Km: 10.99 pM, Ki: 249.6 uM, Relative Vmax:
3383.3+161.0 peak area/min/mg protein) ; H—EX AR B BEBBREBE (UGT)
FRIBATIREE, RIA UGTIAS () G4 £ RiEME S, 0 1A1 KEM I EGE;
UGTIAT7 1 1A8 t HAT— & 4k G4 7= 4 80351 . UGT1A9 HI%F 5401 %1 ] propofol
BERBPE M G4 (97" 4 (ICs = 69.91 uM), T UGTI1A1 HIFF S MEIH bilirubin B
£ HREINEIZT 20% G4 =4,

i ULLERES, RET A OSEUGCHERK. AABARRRERKE
KRR, XAt AL A H R A MR R I B R K. T4 D T e L R G A 1k
RAFARAEA M CE AR, EARRERREALEEETARBE, 31T
PR MEE, LR TR R .

K. REH A; HAUBESH; KW; Caco-2 RENMREAN, WIHE
Mk, Bmik.
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