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Research progress on in vivo metabolism of sulforaphane and sulforaphene

SUN Yuan-Yuan, ZHU Yi"

(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

ABSTRACT: Sulforaphane and sulforaphene, as 2 kinds of naturally occurring bioactive compounds belonging to
the same class of isothiocyanates, are widely distributed in cruciferous plants. They not only exhibit highly similar
structural characteristics but also share multiple biological activities, including anticancer, anti-inflammatory,
antioxidant, and anti-obesity effects. In recent years, groundbreaking research has been conducted on their metabolic
regulatory mechanisms. Initially, the conversion mechanisms of their glucosinolate precursors within plants are
elucidated, followed by a systematic investigation of their in vivo metabolic pathways, bioavailability and
pharmacokinetic properties. Moreover, organ and tissue distribution studies have facilitated the construction of their
metabolic maps. Notably, while sulforaphane has garnered increasing scientific attention, its structurally similar
counterpart, sulforaphene, has yet to attract comparable research interest. Currently, there remains a significant gap in
the systematic metabolic studies of isothiocyanate compounds within the domestic academic community, particularly
concerning comprehensive reviews on metabolic pathways and key biomarkers. This study integrated cutting-edge
international research and systematically delineated the metabolic regulatory networks of sulforaphane and

sulforaphene. By providing theoretical support for dietary development and clinical translation, it also proposes
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innovative research strategies to address the research bottlenecks of sulforaphene, aiming to drive breakthrough

advancements in this field.

KEY WORDS: sulforaphane; sulforaphene; metabolism research; bioavailability; pharmacokinetics
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Fig.1 General structural formula of GSLs
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Table 1 Species, metabolites and distribution of GSLs
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Fig.5 Diagram of metabolism and distribution of sulforaphane and its metabolites in human organs
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(106/13 1) 5 {EAI T b £16(20.9%), LW GSLs 1E A M4
i i Fp o A3 I K . R B 1 A AT REXT GSLs B4R
R SR (LRI e 2 BT, UFFEEE | SUB R
FFLFT 81 (2 A S Al 22 A 5 GSLs 1RiHA
FL71  F AT AT LAK AR GSLs HIBJE =), WiAREK
fift GSLs A B0 B A 2K figp it fol Ak 4 vl AT Z2 FiIL ]
A IKf# GSLs. Hirp, FLERR Witk LEM22074 | KMkt i
AR EMOVTRIH BT T vk BVSH IO ik 5 AT IR i
GSLs, FLAFI KF147 MK 30%~33%0 GRA Fl/2f, GER
¥4LA SFN., ERN Fl—S R AR 5 —Fh 2 LAF
bk R16 A8t SIN #4kly AITC . HiAh il s, wngs
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Table 2 Cultivation of bacteria capable of metabolizing GSLs and their metabolites in vitro

[ I ey S BN FR BRI R34 GSLs 241 i 27 3Lk
Z RN A Bacteroides thetaiotomicron PWFF A= SIN. GRA ITCs [67-68]
B AL Bifidobacterium adolescentis RUEZ - T SIN S [69]
K BUEZ Bifidobacterium longum WU AT TR SIN FES [69]

B AREIR R AT 7 Bifidobacterium psudoctenulatum — SUSFF & SIN FES [69]
fix # BRI CP1 Enterococcus casseliflavus CP1 W BkHJ®  GER. GIB, GRA. GTP, SIN, GNT ITCs. 5%  [70-71]
78 B ER A Enterococcus cloacae I ER TR B GRP. GIB S [72]
KIGH Escherichia coli 1917 Nissile KIGF S GRP. GIB B [72]
KIGHFE VLS Escherichia coli VL8 KWFF#)E GER. GIB., GRA. GTP, SIN. GNT ITCs. 2  [70-71]
HHEFLFF A R16 Lactobacillus Agilis R16 FUAT & GER. GNT. GTP, SIN ITCs, 52 [70-71,73]
HYIFLAF B KW30 Lactobacillus plantarum KW30 AR GRP. GIB S [72]
FLBRFLERE KF147 Lactococcus lactis KF147 AR A GRP. GIB S [72]

TE: H 43 EERR IS (gluconasturtiin, GNT); %51 I i (glucotropacolin, GTP); 4-H1 i £:-3- T4 HeAi A %5 Bl 1 (glucoraphasatin, GRP).
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