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TITLE OF THE INVENTION
COMPOUNDS EFFECTIVE IN TREATING HEPATOTOXICITY AND FATTY
LIVER DISEASES AND USER THEREOF

RELATED APPLICATION
{00011 This application claims priority to U8, Provisional Application No.
§2/222,959, filed on September 24, 2015, UK. Provisional Application Nex
G27287 697, filed on November 19, 2015, and Patent Cooperation Treaty Application
Noo PCTAON2OIG/OTRO39 filed on March 31, 2018, the contert of which is hereby

mncorporated by reference in Hs entirety.

TECHNOLOGY FIELD
{00021 The present invention relates to compounds effective in treating

hepatotoxicity and fatty Hver diseases and uses thergof

BACKGROUND OF THE INVENTION
{00031  Injuries wn organs may be caused by toxic sgents such as a therapeutic drug
when sdnuuistered overdose which ofien leads (0 trguries in organs espectally liver or
kadney.  Acetaminophen {also known as Panadol} i3 also called paracetamol or
Negcetyl-para~-aminopheno! (APAP) and iy the most widely used pain-relieving and
feverreducing drog on the market. Kach vear, numerows cases of drug intoxication
or suigide gre reported due 1o improper pse of APAP, and liver damage cansed by
APAP ix the main cause of severe discases and death.  Adcohols or crganic solvents
such as carbon tetrachloride (CCL) may also cavse hepatotoxicity. A nunuber of
chintcal studies hgve demonstrated that hepamotoxicity induced by APAPR is preventable
and carly diagnosis along with real-time admintistration of the antidote
Negeetvleysteme INAC) can prevent the occurrence of hepatotonicity
[pood}  Early detection of acetaminophen overdose is necessary because the best
prognosis can be achivved if the antidote is given within B howrs after polsoning.
The carly signs of drug intoxication include discomfort, nauses and vomiting,
However, some patients may show no sans of nnoxication &t the early stage (stage 1)
gven if their blood concentrations of scetaminophen gre b the poisoning levels and
thear sbaormsl lver function is apparently aboormal. The signs of hepstatoxicity, such

as abdominal pain, persistent vomiting, jaundice, nght upper gquadrant pain, usually
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become apparent 24-48 hours afier ingestion of g significant amount of
acetaminophen (stage 2} Serum amintransterase usually starts to rise 16 hours after
adrunistration with clinical svayptoms, Stage 3 usually ocours 3-4 davs after
admimstration and the degree of fiver damage ag well as prognosis can be well
pradicted at the te. The sigas of hepatotoxicity progress from mild symptoms
with elevated Bver function values {AST > LOGGHVL Y o severe aoute fulminant
hepatitis accompanied by metabolic actdosts, jaundice, hyperglveamia, AST >
1,0001LYL., aboormal Bood dotting and hepatic/brain lestons. Sage 4 will cause
oliguria renal fatlure or death in sovere cases.

[0008]  Scune patients with acetaninophen intoxication show only mild bver
damage bot with severe renal foxictly which is mainly caossed by direct metabolism of
APAP in P-430s {oyiochrome P430s « CYPs) of the renal tubule.  Nonetheless, acute
renal failure may also result from hepatorenal syndrome caused by acute hiver failare
and the fraction excration of Na (FeNa} can be used for differentiation primary renal
damage {(FeNa> 1} from hepatorenal syndrome (FeNa> 1) The calenlation formula
for FeNa ts (Sodium urinary -+ Creatining ueinany} + {Sadiu plasma + Creatinine
plasma) x 104

{0006]  The peak concentration of acetaminophen in blood is schieved 1-2 hours
afier oral administration and a sigmficant amount 18 eliminated by liver, more than
Q0% s conjugated to glucuronide and sulfste and form non-toxde metabolites and only
bess than 5% is eliminated by different CYPs, including CYPREL, CYPIAR and
CYPIAY, and among which CYPRET and CYPLAL are the major enzyues for
metabolism.  The metabolite produced by these enzymes,
N-acetyl-p-benzoquinoneiming (NAPQI) is a very active electrophile.  Under normal
conditions, NAPQT will react immediately with ghatathione in the cell and form
son-toxic mercaphide.  Overdose of acetaminophen makes the consumption rate of
glutathione greater than its synthesis rate and when the glutathione level of the coll is
fower than the normal range of 30%, NAPQT will bind to lame molecules o nuclaic
acids containing cvsteine and lead to Hver damage From histochamical staing,
NAPQD will bind to the thiol group of oysteine and form g covalent boad in
centrilobular aveas before oeonrrence of Thver cell necrosis.

[007]  Pationts with liver disease, alcobol addiction or whao are taking drogs which

may nduce the activily of P430 such s carbamazepine, ethanol, Isonjawid,



38

P
]

3

5.4

s

{

WO 2017/050298 PCT/CN2016/100187

Phenobarbital {may be other barbiturates), Phenviotn, Sullinpyrazone, Sulfonyiursas,
Ritwmpin and Prinddons are the susceptibile groups of developing severe
hepatotoxicity caused by APAP gnd may casily die if the patient also develops
comphications such as adult respivatory distress syndrome, cerelwal edema,
uncomireliable blseding, mfection ar Multipls organ dysfunction syndrome (MQDS).
Take slcohol for example, alcohol s mainly eliminated by CYP2ET of fver and His
mechanism of APAP imtoxication is divided info three stages: at the first stage aloohol
competes the receptors for CYPIET with APAP in the Bver and the concentration of
NAPQL will reduce during the stage, at the second stage sleohol prolongs the halflife
of CYPZET from 7 hours fo 37 hours which increases the level of CYPZET in the liver
wnd the concentration of NAPQT will slowly increass during this stage, and at the
third stage, duning sleohol withdrawal, more CYPIET is found m the Bver to
gliminate acetaminophen and consequently the tovic metabolites of acetaminophen
tnvreases signtficantly and tead 1o liver damage.  Recent studies have shown that
diallyl snlfide can effectively prevent hepatotoxieity caused by acetanunophen in
mice and Rather demonstrated diallyl solfide can inhibit the activity of CYPREL It
is speculated that the protection mpchamsm of diallyl sulfide agsinst hepatotexicity
induced by acelaminophen is by wnhibition of the production of the mtermediate
NAPQI from acetaminophen.  Previous studies have suggested by inhibition the
consumption of reduced glutathione in Bver cells, oxidation activation, mitochondrial
dystfunction and DNA damage caused by NAPOI can be reduced and subsegquently
mimmize liver damage induced by acetanminophen.  For example, Panax
motogtnseny, adenosing and s derivatives adenosine monophosphate, adenosine
diphosphate and adenosine triphosphate can prevent liver damage induced by
acetaminophen through this protection mechanism.
o8] Faity liver is considered another factor feading to Bver damages.  Under
normal clrcumstances, fat accounts for 3% by weight of the Hver.  Clinically, “fatty
Bver disease (FLIDY means fat in the Hver excesds 3% by weight of the liver, or more
than 10% of the Hiver cells show vesicular fatty changes in the Hiver tissue sections.
According to the causes of diseases, fativ Hiver can be divided info aleoholic fatty Hver
diseasos {AFLD), non-slecholic fatty liver discases {(NAFLD), or other fatty liver
diseases derived from other factors, sach as drugs. Fatty Uver discases are
pathologically characterized by the appearance of fatty metannrphosts or steatosis,

steatohepatitis, or the like. By the porcentage of bver cells suffenng from sieatosss,
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fatty fiver s categarized as mild (<33%%), moderate {33-66%) and severe (566%)
Freviousty, fatty Hiver was considersd a benign and reversible condition, and thus less
taken sertously, but recent studies bad found that 1t will lead 1o severe Bver fibrosis
and curbosis, and even Bver cancer. As the population of obese people tncreases, the
wrevalence of FLD also increases.

{00081  The main cause of Hver diseases in Ewropean and American countries is due
o chronic excessive drinking, therefore, the vast majority of Heer discases are cansed
by alcobol lesions.  But over the past 15-20 vears, NAFLD has become the fivst
canse of diseases 1o be considered for ver dvsfunction in European and American
countries.  Thaler had ever described NAFLD 19 1862, In 1980, Ludwig proposed
“Non-aleoholic steatohepatitis (NASHY” from accompanying NAFLD e foundina
group of obese female patients with diabetes and hypertipidentia. Therealter, m
1986, Schatfher graphasized again that NASH plaved an important role in the
mechanism of fibrosis derivation in the course of NAFLD. Untit 1998, Day found that
15-80% of patients with NASH ware suffered from different degrees of fibrosis
derivation, so clinjcians started to pay attention to NAFLD.  Today, in addition to
AFLD, NASH is not just a stage in the natural progression of NAFLD in clinical
practice.  Due to the presence of NASH, NATLID is no longer considered a benign
Hver disease.

{00101  Regarding the mechanism of NAFLD, Day and Jamey i the United
Kingdom proposed Two-hit hypothesis based on g large number of clinical researches
and animal experiments.  Fatly fver occurs upon the first hif, and steatohepatilis
oceurs upon the second hit.  The first hit s prompted by exgessive secumulation of
fat in the hver, which is caused by obesity, hyperhipidemia, ete. The second hitis
due to oxidative stress and the effect of reactive oxygen species (ROS) in
rtochondria, resuliing in lipid peroxidation on the Bver cell membrane, release of
orjginal inflammatory eviokines and free radicals, and fibrosis due to activation of
stellate cells, and leading to Hver cell necrosis.  The mechanism of NASH involves
the perasidation of triglyceride, oxidative stress, ROS response, mcreased
peroxidation of lipids in liver cells, or increase of eviokines and fhver enzymes,
leading to a series of autoimmune interacions.

{00111 The causes of fatty lver are mostly associated with fong-term excessive
wrtake of animal fat, protein, carbohydrates, excess calories transforming into fat

accumulated 11 the body, leading to obestiv and fatty liver. Patients with fatty liver
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may have normal bloed GQT/GPT values. Therelforg, a correct diagnosis of fatty liver
naust use the abdomingl vlirasound, which curvently provides more than 97%
FOCUTACY.

foo12]  Cuorrently, theve 1s no ideal drag providing specific therapeotic effects for
FLE, the weatment gutdelines of which aim at improving the potential risk factors or
controfling the progress of chronie diseases by using drugs. | isrecommended to
apply svmptomatic treatments according 1o the causes of fatty ver.  For example,
those who suffering from fatty fiver caused by overweight should lose weight
woderately,  Aayone with gleoholic fatty liver neads to quit drinking and cats a
balanced diet for improving the conditions.  Chemicals or drugs that damage tiver
and lead to fatly Hiver discases through long-term contact shall immediately by
stopped using.  Fatty Bver caused by diseases, snch as hepatitis € bigh blood fat,
efe., shall he freated by treating the onginal diseases, such as treating hepantis C or
controtling blood lipids. Howevey, if excessive triglyeerides are due to personally
physical factors, it is hard to amehiorate fany biver diseasex by losing weight.

{00131 However, the current drugs that are commonty used in clinical io lower
serum triglycerides and cholesterol are often sccompanied with side effects, for
example, hepatotoxicity, myopathy such as myalgia, myositls, rhabdomyolysis, and
the like.  Regarding the liptd-lowering drugs, muscle toxicity 18 the most notable side
effect. Especially, Statiny shows the highest occurrence of muscle toxioity, and fibnic
acid follows.  In addition, the liptd-lowesing drugs have a "fat driving” effect, which
“drives” blood Hpids to the Hver, where fat accumulation already exists and the influx
of lipids is difficult to be processed, leading to excessive secumulation of fat in the
Bver and making fatty Bver worse. 1t can be seen that the ipid-lowering drugs are

not suitable for the reatment of FLID.

BRIEF SUMMARY OF THE INVENTION
{00141  In one aspect, the present nvention provides new compounds, the structure

of which is represented by Formuda (1) as follows
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wherein
1.1 a saturated or wmaturated aliphatic group;
R is selected from the group consisting of hydrogen, a polyol gmup and a

saccharide group of {(G), wherein G 13 1 monogacchande residoe and p 18 an integer

5.4

froam 1 be 100 wherein at least one of the hydroxyl groups in {{3), 1s substituted by s
hatogen atom; and
(3 is an integer from 2 10 4, and each of R is the same or different,
ot & pharmaceutically acceptable salt thereof,
{0048 In some embosiments, the compounds of the present yavention are
10 represented by Formula (1) as follows:
Ri-O-XACHa b~ X-0-Ry Formula {11

wherent
X is O,
Ry and R, are the same or different, selected from the group c{}z}sistigig of
15 hydrogen, a polyol group and a saccharide group of (G), wharstn G s a
monosaccharide residue and pis an integer from 1 to HH whorein at Jeast one of the

hydroxyl groups m {G), 15 substihuted by a halogen stom, wherein when Ry is
hvdrogen, then Ry is not hydrogen; and
m is an integer from 1 to 40,

20 o018}  In another aspect, the present invention provides a phasmaceutical
composition comprising at least cng of the compounds as dexcribed harein ora
pharmaceutically accepiable salf thereof together with a pharmaceutically accepiable
CHTICE

{00171 In still another aspect, the present invention provides a treatment method by

Pt
]

administering tO & subject in need an effechve amount of at least one of the
compourcds as desoribed borein or 8 pharmaceutically acceptable salt thereof
{00181  In some embodiments, the method of the present invention is provided to
prevent of freat a disease or condition characterized by increased evtochrome P430
activities ar increased free radical lovels in a subject in need thereof

3 019 In some embodiments, the method of the present invention s provided to
prevent of freat organ injnries m a subject i need.

{00201 In some embodiments, the method of the present invention is provided to
prevent or treat hepatotaxicity i a subject in need.

o211} In some embodiments, the method of the present invention 13 provided (o
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prevent or treat fatty Hver, protect Hver function or amehiorate Hver diseases caused by
fatty fiver or other associated disorderns,

00221 In vet aoother aspect, the present invention provides use of the compounds
as desoribed herein or & pharmaceutically acceptable salt thereof for manafactunng a
medicament.  1n particular, the medicament iy useful in preventing or treating {1} 8
disease or condition characterized by increased cytochrome P45 activities or
ingreased free radical teved, () organ injuries, andfor (1) hepatotosicity, andfor (iv)
preventing or freating fatty liver, protecting Rver function or ameliorating hver
diseases caused by fatty hver or other assoctated disorders,

{00231 The details of one or more embodiments of the imvention are set forth 1 the
description below.  Other features or advantages of the present invention will be
apparent from the following detatled description of several embodiments, and also

from the appending clatms,

BRIEF DESCRIPTION OF THE DRAWINGS
{00241  The foregoing summary, a5 well as the following detailed descriphion of the
wvention, will be befter understood when read in conjunction with the appended
drawings. For the purpose of dlustrating the avention, there are shown i the
drawings embodiments which are presently preferred. It should be undersiood,
however, that the invention i3 not bmited fo the precise arrangements and
instrumentalities shown.
{00251  In the drawings:
[3026]  Fig 1 shows the percentage of pro-drug remam or ils related metabelites
formetion in bleod (in viiro}.
foo27}  Fig? showy the plasma concentration v time profile for pro-drug and
suoralose after oral administration of pro~-drug in SDwrats.
{00281  Fig 3 shows the plasma concentration va. fime profile for mannitol after
oral adminisivation of pro~-drug in 8Dwrats,
{00291  Fig 4 shows the HEE staining results of Hiver tissues in animals.  {(A) the
normal conirol, {B) the control group of APAP-induced Hver injunes, () the positive
comtrol group of freatment with NACL, (D) the experimental group of treatment with
mannitol (1.67 mgkg), {£) the experimentad group of treatment with sucralose (1.67
mgikg), (F) the experimental group of testment with mannitol {2.51 mg/kg) plos

sucralose (2.31 mgtkg), () the experimental group of treatment with mannitol
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{3 34dmg/ke) plus sucralose (3,34 mg/kg), and (H} the expenmental group of treatment
with NAC and & combination of mannitol {334 mghy) and sucralose (3.34 mafkg).
{00301 Fig 5 shows hver tissue sections taken from mice that were nduced fatty
frver, and then treated with different test compounds by groups for four weeks.

{00311  Fig. 6 shows a general schemme of synthesis process of the compound of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION
00321 Unless defined otherwise, all technical and scientific terms used hereln have
the same meanings as is commonly understood by ong of skill in the wt 10 which this
invention belongs,
00331  As used herein, the articles “a” and “an” refer 10 ong of more than one {fe.,
at least one} of the grammatical object of the article. By way of example, "an
element” means one elament or move than one element
[60341 L Comporomds
[0035]  In one aspect, the present invention provides new compounds, the strocture

of which is represented by Forraula (1} as follows

s
j i
cvnsisosclysrssssnsoscsconsonon

Formuly {1},

whetein

L is a saturated or unsaturated aliphatic group;

R is selected from the group consisting of bydrogen, a polyol group and a

saccharide group of (G}, wherain (3 is & monosacchanide residue and p is an integer

from 1 {o 1) wherein gt least one of the hvdrosy? groups in (G, 13 substitded by g
halogen atomy and
{2 is an integer from 2 to 4, and each of R is the same or different,
ar a pharmaceutically acceptable salt thereof
[0036]  The term “abiphatic™ or “aliphatic group™, as used herein, dencies a
hydrocarbon moiety that may be straight-chain (1.e., unbranched), branched, or cvclhic

{including fused, bridging, and spire-fised polyeyclicl and may be completely
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saturated o may contain one or more wiits of uasaturation, but which 15 not aromatic,
in general, aliphatic groups comtain 1-40 carbon atoms.  In somw wnbodiments,
aliphatic groups contsin 1220 carbon stoms, or 1-12 carbon atoms, 1-8 carbon atoms,
or I-4 carbon atoms.  In some embodiments, aliphatic groups contain 3-20 carbon
atomy, of 3-12 carbon stoms, 3-8 carbon stams, or 34 cwrbon atoms. Sutable
atiphatic groups include, but are not limited to, Hoear or branched, stkyl, alkenyl, and
atkynvl groups, and hybrids thereof such as {oveloalkyliatkel, (cycloalkenyhalkyl or
{cyoloatkyDalkenyl.

[0037] o certain embodiments, the L group in Formda (1) s selected from {3) &
stratght alkyl gronp, (b a branched alkel group, (o) 8 straight allyl group substitnted

with & benzene ring, {d) 8 bvanched alkyl group substituted with a banzene nag, {8) 8

benzenyl group where the benrene ring containg a stratght cham aliphabic growp, and

{f} a benzenyl group where the benzeng ring containg a branch chain of aliphatic

QU
[00381  The term "polval group”, as used herein, denctes an alvohnl comaining

mnitiple hydroxyl gronps {two or more hydroxy] groups) per molecule. 1o parbicalar,
the polvol group can be linear or cireular, substituted or unsubstituted, or mixtures
thereof, so long as the resultant complex is watersoluble and pharmaceutically
acceptable.

{00391  In some emboduments, the polyol group 1 a (03-24 polvel, particularly, a
{320 palyvol, more particudarly, a €C3412 polvol, or 8 C3-12 polvol, containing 2 or
more hydroxy! groups.

[6040]  In more particalar embodiments, the polyol group is represeated by ~UH-

{CHOHLOHOH wherein p is 22, 1418, 1210, or 18 In one cerfain example, 0 i3
4.

[Rog1]  Preferred polvols are sugar aleohols. Examples of polyols tnclade, but are
aot limited fo, 3-carbon polvols {eg glvesred, ervibritol and threitoly S-carbon
polvols {eg arabitol, xylitol and ribiiol}; G-carbon polyvols (eg manniiol, sorbitol,
gatactitol, fucitol, Wil and inositoly, 12-carbon polvols {eg volemiol, somalt,
maltitol and lactitoly, 18-carhon polvols {e.g mabiotniitol), and 24-carbon polyols

%

{maltotetraitol}
{00421 In Formula (I}, G represents a monosaccharide residue The
wonosaecharide as used herein is preferably 3 6-curbon monosacchande having the

chemical formula ColHipOy (e bexose) The hexose may be in the I configuration,
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the L configuration, or g combination thereof  Hexoses are typically classified by
fonctional groups.  For example, aldobexoses have an aldebiyde at position 1 such as
attose, alwrose, glucose, mannose, gulose, idose, galactose, and talose; and
ketohexoses have a Ketone at posttion 2 such as psicose, fructore, sorbose, and
tmpatese. A hexose also contains & hvdroxyl groups and the aldehyde or ketone
functional group in the hexose may react with neighbowring hedroxyl functional
groups o form intramolecular henlacetals or hamiketals, respectively, I the
resutiing ovelic sugar ¥8 8 S-membered ring, 1 15 8 foranose.  1F the resulting cydlic
sugar 18 @ G-membered ring, 3t is 8 pyranose.  The ring spontaneously opens and
closes, allowing rotation to occur about the bond between the carbonyl group and the
neighbouring catbon atom, vielding two distinat configurations (o and B3 The
hexose may be i either the S configuration or the R configuration,

{0043]  According to the present invention, at least one of the hydroxyl groups
the one oF more monosaccharide residusy in fonmuda (1) is substituted by a halogen
stom. Examples of the halogen atom inclodes chinrine, bromine and joding
Specifically, the halogen atom is ohlorng,

[0044]  Ax used herein, the torm "8 or "R 15 3 way o name an optical isomer by
its configuration, without involving a reference molecule, which is called the RS
system. 1t labels each chiral center R or 8 according to a system by which its ligands
are sach assigned a priority, according to the Cahn Ingold Prelog priosity rules, based
on atomic pumber.  This svystem labels gach chiral center in a molecude {and also has
an extension to chiral molecules not involving chiral centers).  If the componnd has
two chiral centers, it can be labeled, for example, as an (3.3} tsomer versas an (SR
ISOmar.

[0045]  As used herein, the torm “pharmsceutically acceptable salt™ includes acid
addition salis “Pharmaceutically acceptable acid addition salts” refer to those salts
which retain the biological effectivensss and properties of the free bases, which are
formed with inorganic acids such as hydrochliore acid, hydrobromic acid, sulfiwic
acid, nitie goid, phosphoric acid and the like, and organic aoids such as geetic acid,
propionic gcid, pyruvic acid, maleic acid, malonie aoid, succinic gcid, fumaric acid,
tertaric acid, witpie actd, benwoie acid, mandelic aud, mecthanesulfomic aad,
ethanesulfonic acid, p-toluenesulfonte acid, salicybie acid, trifluorcacetic acid and the
tike.

[00481  In some ombodiments, m Formuls {8}, g 18 2, 3 or 4, at feast one of the R

10
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group 1s ditferent from another one of R

{00471 In certmy enbodiments, in Formula (1), qis 2.

[o48]  In such cobodiments, the compound of the prosent mvention can be
reprosented by Formuda (1) as follows:

R-O-X{CH b~ N-0-R;  Formuda (11,

5.4

wherein
Nis =0,
Ry and Ry are the same or different, selected from the group cousisting of
tredrogen, a polvel gronp and 2 sacchanide aroup of {G), wherein G s &
16 wonosaccharide residue and pis an integey from 1 1o 100 whersin af least one of the

Ry is

.
3
§

hvdroxyl woups ju {O) i3 sobstinted by a halogen atom, wherein when

e}

hydrogen, then Ry 18 not hydrogen; and
m ix an inteper fram 11040
or 2 pharmaceutically acceptable salf thereot.

IS (48] In certmin embodimens, in Formula (1), Ry ix the polyol proup and Ry is the
saccharide group of (G}, In such case, the compound of Formula (31} is deemed as a
conjugate of the polyol moiety linked to the sugar motety by s linker via ester bonds,
in particular, the tinker s represented by ~O-X-{CH ) X0~ {(Formuda (L)) wherein X
in OO and mis 40, 1220, 112, 1.8 or 1-4, more particular, mis 3<20, 3412, 3.8 or

20 3-4 Ivone certain example, mis d
{00501  In some embodiments, p is 2. The ssccharide proup is repressnted by
G000y, wherain & and Gy are the same or diffrent, selecied from the group
consisting of gn aldohexese and a ketohexoss, and at feast one of the hydroxyl groups

in 3; or ab least one of the hydroxy! groups w Gy s substituted by a balogen stom,

Pt
]

{0051} In some embodiments, Gy i3 glucose wherein one of the hydroxyl gronps is
substitnied by chloniog, and Gy 18 fructose wherain o of the hedronyd gronps are
substituted by chlonine.

{00821  In cortain embodiments, the saccharide group is represented by formula (Ia)

L3
<

formuta {la}

11
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[0083]  Certain examples of the compaound of the present nvention arg as follows:
(R IR AR, SROR FO-(({ 2R, SR)-2 S-bis{chloromethyl 1-3 d-dihydroxytetrabydro
furan-2-yDoxy p-3-chloro-4 S-dihydroxvtetrshedro-2H-pyran-2-vDinethyl

(2R 3R AR2.3,4,5 H-pentahydroxyhexyl) adipate

%
OH O
O
¢ rem® e e e Ny
MO OH .
Foomula 1, amd
Caemanmio! of Formuda 2
Nagd QN
= Q
N o i
= e o - 3 5
8 l‘} ,\:,, o~ \_ﬂ,@" \ o % Nﬁ_‘,& - o 3
i . Formula 2

{00541 In another aspect, the present invention provides an imermediate of Formuds ©

as Tollows:

Ry e

15 wherein Ph is phenvl and Ba ts benayl.
{00887  The compound of Formula (I} can be chemically synthesized for example
by a process a3 shown o the general scheme of Fig, 6.
{00561  In particular, a linker agent that can provide one or more ~CQOH group 1o
perform esterification with an aleobol is provided. In step 1, the linker agent
20 providing a frst ~COOH group (others i available are protected) reacts with R having
a first free hydroayl group {others if available are protecied) to proceed with the first

estertfication, producing the compound of Formula (I} where g 15 1. 1o siep 2, the

12
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finker agent providing a sccond ~CQOH proup {others I avatlable are protesied)
reacts with R having a second free hydroxy! group {others if available are protected)
to proceed with the second esterification, producing the compound of Formula ()
where g is 20 In step 3, the hoker agent providing a thud ~COQOH group {others if
available are protected) reacts with R having & third free hydroxyl group {others if
available are protected} to procsed with the thind esterification, producing the
compound of Formala (1) where g 18 3. In step 4, the linker agent providing a
fourth ~COQH group {others if available are protected) reacts with R bhaving a fourth
free hydroxyl group {others if available are protected) o proceed with the third
esterification, producing the compouad of Foranda (1) where g is 4.

{00571  In some embodiments, the Hauker agent to poform the esterification is

represented by Formula (La}

PO XA U HD - X 0P Forawda (La)

whergin X and m sre as defined above, and Py and Py are the ssme or different and are

a protecting group or H

(00881 In some embodiments, the Hoker agent to parform the estenification is

represented by Formula {La}

W . r
\;} e & N {{5’

Farpwla (L)
{00581  Asused herein, a "profecting group” i3 a chentival group that is attached to a
functional moiety (for example to the pxygen in a hvdroxy! group or the nitrogen ia
an amine group, replacing the hydrogen} to protect the functional group from reacting

m an undesired way., A protecting group inchudes, for example, t-butyl group, @

cvcloalkyl group {eg., cvclohexyl group), an anvl group {eg. 2.4-dinitrophenyl

group), an  arallkylt gronp {eg, benwyl gronp, 2.4-dichlorobenzyl  group,
I-bromobenzyl group, J-nitrobensyl group, 4-dimethvicarbamoylibenzyl gwroup, and
triphenyimethyl group), 2 tetrahydropyranyt group, an acyl group, an alkexycarbonyl
group {(e.g, tbutoxycarbonyl group), an  aralkyloxyoarbonvt  group {eg.,

benzviasvoabonyl Group, Z-bromobenayioxycarbonyl group, 2

13



5.4

£

WO 2017/050298 PCT/CN2016/100187

dialkylphosphinothioyl  mroup  (eg, dimsthyiphosphincthiovt  group) asad &
diarviphosphinothiovl group {eg., diphenviphosphinothiovl groupp). A preferred
protecting group tncludes an aoyl growp and the like
fo080]  In one cerfain example, Scheme U is provided in BExample 1 showing the
particular synthesis process of the compeound of the present tnvention.
fpoet} I Uses of the compounds of the present invention
{00621  The compounds of the invention can be used as & medicamen for treatment
methods,  In genersl, the componnd of Formula {1} acls as 2 prodrug that after
administration can turn o metabolites providing therapeutio offects as needed as
desoribed herein,  In one example, the componnd of Formuda {1 15 compound ¥
which affer administration can hun into mannited, sucraloss and Co-mannitd, all of

which can act as P40 inhibitors and provide anti-hepstotoxictty effvcts, for example.
Ses exgraples below
{00831  The present mvention provides a veatment method by administering 10 a
subject in need an effective amount of at lsast vne of the compounds ax described
herein or a pharmaceutically acceptable salt thereof.
joogd}  Itis found that compounds of the avention sre offective as P45S0 inhibitors,
for example.
[00851  In some embodiments, the method of the present invention 1s provided to
prevent of freat a disease or condition characterized by increased eviochrome P4350
activities i g subject in need thereot
[0086]  Examples of such diseases or conditions are listed in Table A

Table A

Diseases
aleohalic hepatitis hepatoblastoma
drug-induced hepatitis Liver, renal chronic disease
alcoholic liver ciirhosis obesity
liver disease poisoning
liver cirrhosts msalin resistance
ateohol abuse chromo Hiver disease
isoniazid toxicity hepatitis chronic
nonatcoholic steatohepatitis renal disease
tuberculosis inflammation
Hepatitia alcohol withdrawal

14
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Faity Hver disease

ateabolic grrhosts

Hepatocetinlar carcinoma

tiver damage

Tiver diseases aleoholic

alcoholism

hepatitis halothane

hepatitis foxice

fatty liver alccholic

fatty liver

hepatic necrosis

alechol-reluted disorders

cirrhaosis

cerebrovascular disvase

acute slooholic hepatitia

goronary artery disease

Laver, renal hustopathology

Liver, venal cell damage

Ethanud-indoced and obesity-induced oxidant
stresy and Bver injury

Liver, renal necrosts

hegey metal poisoning

hepatitis ¢ chrontc

Heer hmosis

cardiovascular disease

stherosclerosis

{00871  In some embodiments, the method of the present Invention is provided to
prevent or tregt a disease or condiion characienized by increased free radical fovelsin
a subjeot in need thereof,

5 (0088}

prevent of freat organ imuries in a subject in need.

in some embodiments, the method of the present invention is provided to

{00891  In particular examples, the organ injurtes are in ver or kidney,
{00781  In particular evamples, organ injuries or hepstotoxictly are cansed by a
therapeutic drug, CCly or lipid accumulation,

) jo074]  In particular examples, the therapeutic drug is scetaminophen.
{00721 In some embodinments, the method of the prosent nvention 1s provided o
prevent or treat hepatotoxicily in a subject iy nead.
{00731 In some embodiments, the method of the present invention 1 provided to
prevent or freat fatty Hver, protecting Hiver function or ameliorating liver diseases

15 caused by fatty fiver or other gssoviated disorders.
{00741  Asused hersin, the term “hiver fat content” refors o the content of fat that 18
sccumudated in the Hver of 2 subject and macludes broadly defined lipids, such as
triglyeeride (TG) and cholesterol.  As used hersin, the term “reducing liver fat
content” generally refers to the reduction of the content of aboormal liver fatin g

20 sobject, te to deorgase the content of abnormal Bver fat and, more particulady, o

fower the content of abrormal iver fat to normal level. For example, under normal
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circumstance, fat acoounts for 3% by woight of the biver. 1 fat 1o the liver exceeds
S5 by wetght of the lvey, it is determined as sbnonmal £at accunwlation {the Hver fat
gontent describad above is a relative percentage for exemplification, and may vary
due to ethractty and other factors). I a specific aspect, the term “reducing bver fat
coptent” used herein could means that the content of abanormad liver 8 in g subject is
reduced, for example, from 396 by weaght of the liver or more to 3% by weight of the
Bver, Liver fat content can be assessed by standard analytics! methads, including but
not imited to ulivasound anslysis, magoetic resonance imaging (MRI), magnetic
resonanes spectroscopy (MRS}, computed tomography (CT), and fiver biopsy.

{00751 Asused heretn, the term “Hver funetion” refers to one or more physiclogical
functioms performed by the Bver Liver function can be analvaed by a ot of
conventional assays, such as alanine amunotransferase (ALTY analysis or agpartate
transaminase {AST) analysis, According o the present invention, the compound
described herein can be used to maintain the lver function, inchuding improvement of
the bver function and preventing the liver from damage.

{00761  As used herein, the term “Hver diseases” refers to bver cell injury or
damage caused by certain factors, which then potentially lead to Hver dysfunction.
According 1o the present tnvention, the compound proposed herein can be used to
ameliorate Hver diseases caused by fatty fiver in some embodiments.  More
particudarty, “liver damage” used herein refers to Hver with histological or
blochemical dysfunction, as compared with normal Hiver.  1n a specific embadiment,
“fiver damage” refers to liver lestons caused by alcoholiv or non-alcobolic factors,
such gs high fat diet or obesity, or therapeutic droags or organic solvents.  To g specific
embodinment, “Hver damage” can be Biver tissue damage with one or more
characteristios selected from stegtosis, obudar inflammation, hepatoeyte ballooning,
and vestonlar fat droplets produced by Hver cells. Inoa speaific embodiment, “hiver
damage” can be biochenical dysfunction of Bver, which can be determined from the
activity of alanine aminctransferase (ALTY or aspartate transaminass (AST) Higher
activity of ALT or AST indicates severer dysfunction of Biver's biochenuical function,
{00771 Asused herein, the term “liver antioxidant activity™ refers fo the aotivity or
ability against oxidative siress. Improvement of hver antioxidant setivity of a sabject
by the compound according to the present invention refers to, includes, bat is not
timited to reducing oxtdative stress or euhancing enzyme activity or coutent of the

members of antioxidant systems. The members of antioxidant systems may be
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slutathicne peroxidase (GPx}), glutathions (GSH), ghatathione reductase (GRd), andior
superontde dismutase {SOD}

{0078 According to the present tnvention, the compound described heretn includes
comnon excipients and bioflavonoids, which may be used 1o reduce fiver fat content
and amebliorate sssociated discrders.  The tenn “associsted disorders”™ described
herein includes the disorders caused by abnormal accumudation of Bver fat and
including, but not Timited 1o fatty Hver diseases, acute and chronic aleoholic fatty Tiver
diseases, acute and chronic non~alcoholic fatty Byer diseases, acute and chronic
alonholic hepatitis, aoute and chromie non-aleoholic steatohepantis, noncaleoholic
cinthosis and alcoholic circhosis (JCD-9-CM Diagoosis Codes: 3718, 371.8, 3711,
§71.2, 8713, 8714, 371.8, 3719

[00791  As used herein, the torm “proventing” refers 1o the preventive measures for
a disease or the symptams or conditions of a disesse. The preventive measures include,
but are vot Hmited o applying or adninistering one or MOre active agents 1o a subject
wha has not yat heen diagnosed as 8 patient suffering from the diseass or the
svmptoms or conditions of the disease but may be susceptible or prone o the disease.
The purpose of the proventive measures s to avotd, prevent, of posipone the
occurrence of the disease or the symptoms or conditions of the disease.

[0080]  As used herein, the ferm “treating” reflers to the therapeutic measures to a
disease or the symptoms or conditions of a disease. The therapeutic measures include,
bt are not Himited 10 applying or administering one or more sctive agents 1o a subject
suffering from the disease or the symptoms or conditions of the disease or
gracerbation of the discase.  The purpose of the therapeulic measures 18 1o freat, cure,
mitigate, relieve, alter, remedy, ameliorate, improve, or atfect the disease, the
sympioms or condiions of the disease, disability caused by the disease, or
exacerbation of the disease

{00811  As used hersin, 3 “CYP2IE] inhibitor™ i3 any compound, substance or
material that can inhibit CYPZED activity. A number of assays ave available for
analvsis of the CYPRET sotivity such as g huwman or rat Hver microsome assay.

[0082]  As nsed herein, 3 subject in need of the treatment gecording to the invention
includes huwman and non-human mammals,  Nom-human mammals mclude, but are
not Hnsted to, companion antmals such as cats, dogs and the hke and farm animals
such as cattle, horses, sheep, goats, swine and the like.

0083l The term “effective amount” or the like refers to that amoont of an gotive
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agent suflicient 10 achipve a desired therapeutie, prophylactic, sadfor bolegical effect
in a subject, such as reducing drug-induced side effects, or prohibiting, improving,
atteviating, reducing or preoventing one of move syviuploms of conditions o
progression of a disease.  The actusl effective amownt may change depending on
vartous reasons, such ax adnuinistration route and frequency, bady weight and spevies
of the individual recetving said phamzceutical, and purpose of sdministration.
Persons skilled in the art may determine the dosage i sach case based on the
disclosure herein, established methods, and their own experience.

[oog4}  The term Vg standerd dose” as nsed hevein refers to an effective dose of @
therapentic agent that is recommended by auvthontative sources i the pharmaceutical
community bdluding the Food and Drug Admintstration and ofien used in routine
practice.  The ferm “a reduced dose™ as used hevern refers 1o a dose that 1s Tower than
a standard dose but still retaing substantially the same therapeutic effects of the same
therapeutic agent.  Specifically, according o the inveation, a reduced dose of a
therapeutic drg s abont 90% or less, 80%: or less, 70%% or less, 60% or less, S0 or
tess, of standard therapeutic dose of the therapeutic drug.

jooss} o some embodiments, an effective gmount of active ingredients as used
heretn may be fommudated with a pharmaceutically  acceptable camier o a
pharmaceutical composition of an appropriste form for the purpose of delivery and
absorption.

fo086]  Ax used hersin, “pharmacentically scceptable” mgans that the carner i
compatible with the active ingredient in the composition, and preferably can stabilize
said getive mgredient and 13 safe to the individual receiving the treatment. Said
carrier may be a diloent, vehicle, excipient, or matnix to the active ingredient.  The
composition may additionally comprise lubricants, welting agents, emulsifving and
suspending  agents,  preservatives,  swesteners,  and  flavoring  agests The
compoaition of the present invention can provide the sffect of rapid, continued, or
delayed release of the active ingradient after adminisiration to the patient.

fe0871  According o the present invention, the form of said composition may be
tablets, pills, powder, lozenges, packets, troches, elixers, suspensions, lotions,
sotutions, syrups, soft gnd hard gelatin capsules, supposttories, stenilized injection
fuid, and packaged powder.

[oog8] The composition of the present invention may e deliversd via any

physiologically acceptable route, such as orgl, parenteral (such as mtramuscular,
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mtrgvenons, subcutanecus, and  imiraperitoneal), transdermal, suppository, and
intranasal methods.  Regarding parenters! administration, it is preferably vsed 1o the
form of a sterile water solution, which may comprise other substances, such as salts or
glucose sufficient to make the solution isotonie fo blood.  Preparation of an
apprepriate parenteral composition under sterite conditions may be accomplished with
standard pharmacological fechnigues well known to persons skilled in the @i, and no
extra ereative fabor is required.

00891  In certain embodiments, the compound of Formda (1) of the present
mvention or a pharmacentically acceptable salt thereof can be used in preventing or
treating injuries in organs e.g. 1a liver or kidoey, which may be caused by overdose of
therapentic drugs (g acstaminophen) or exposure of aluohol, a chemical agent, 3
biomolecule or any substance that may cause toxie effects in these organs,

foast]  Specifically, injuries in liver may include injuries, damages or foss of
hepatic cells or tissues, leading to abnormal liver functions or contents of liver
proteins.  In some embodimants, the liver injuries as described herein gre anute liver
injuries which mean Hver infuries of relatively rapid onset e g less than 12 week,
particularly less than 6 weeks daration from time of onset of symptoms.  In some
embodiments, patieats with acute liver injucies are with no background of chronic
hepatic dissases.

{0091}  Specifically, injuries in kidoey may include injuries, damages or foss of
renal cells or tissues, leading 10 abnormal renal functions.  Such renal injuries may
be identified, for example, by a decrease in glomerular filiration rate, a reduction in
arine cutput, an increase in serum creglining, an increase in serum eystatin €, ete.  In
some embodiments, the renal injunies as desoribed herein are acoie renal injuries,
which may mean an shroapt or rapid decline in renal filiration function, for example,
within 14 days, preferably within 7 days, more prefevably within 72 hours, and still
more preferably within 48 hours,

{00921  In one particular embodinent, the compound of Fornnda (1) of the present
mvention or a pharmacentically acoeptable salt thereof is cgpable of preventing or
treating an undesired condition caused by NAPO {Neacetvl-p-benzoqinone iming},
{00831 Therefore, the prosent invention provides use of the compound of Formuda
{1y of the present tovention or a pharmaceatically accepiable salt thereof for
manufacturing a medicament for preventing or treating an undesired condition caused

by NAPQI {(N-acetvi-p-benzoguinone imined in a subjoct. The present invention also
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provides a method for preventing or treating an undesired condition caused by NAPQI
{N-acetyl-p-beazoquinone iming) in a subject in need, comprising adonmstering tw the
subject the compound of Formula (1) of the present invention or 8 phammaceutically
acceptable salt thereof 1o an amount effective 1o provent or treat the andesired
condition.

{084l 1L Combined use of compound of the present jovention with other
active agent

100981  The compound of the present invention and/or is metabolites can be
administered in combination with one or more additional active agents, particalarly
those acting as P430 inhibitors andfor providing anti-hepatotoxicity activities andior
those with anti-fatty Hiver activities, so as to provide a synergistic sffect, for example.
[0096]  Somc active agents acting as P430 inhdbitors {pamed "a Haest active agent{(s)™)
are desoribed in POT/ON2013/087040 (USSN 14/441 317, the content of which is
herelyy incorporated by reference in s enurety).  Particular examples of such P430
inhibitors include but are not limited 1o

polyethylene glveol sorbitan monolaurate {Tween 20), microcrystalline cellulose,
dicalctom phosphate diliydrate, Beyj 35, saccharin, mannitol, Cremophor RH40,
sucralose, crospovidone, sodiam starch glycolate, Budragit S160, croscarmetiose
sodinm, Pluronic FoB, menthol, low-substitnied hydroxypropyl cethalose,
pregelatinized starch, Dextrates NF hydrated, citric acid, Cremophor EL, Aerosi] 200,
Myt 52, sorbic acid, leman oil, hydroxvpropyl cellulose, Sorbitol, acesalfame
potassinm, hydroxypropy! methylcelllose, lactose monohydrate, maltodextrin, Bry
38, Bry 75, Tween 80, Tween 44, PEG 400, PEG 4000, PEG 8000, Span 60, sodiam
benzoate, hydroxy ethyimethvleellulose, methylcellnlose, Span 88, sodiom oyclamate,
glveeryl behenate, oxide red, glycerin monosiearate, Copovidone K28, starch acetale,
rnagnesium stearate, sodnan lauryl sulfate, Providone K380, PEG 2000, and
N-acetyloysteine {NAC) and any combination thersof.

{00971 In certain embodiments, the one or more first acfive agents 1o be used in
combination with the compound of Formula (1) of the present imvention are selected
from the group cousisting of dicalctum phosphate dehydrate, menthol, mannitol,
sucralose, Negeetvlovsteine {(NAL) and any combination thereol

{00981  Some active agents with anti~fatty hver activities (named "a second active
agent") are described fn PCT/ON20I8/0TRO39, the contery of which s hereby

mcorporated by reference in s entivety,  Particolar examples of active ageats with
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anti-fatty biver getivities include but are not limited (31} & second active apent selected
from the group consisting of sodium lawry! sulfate, menthol, sucralose, myannitod,
sarbitol, saccharin, glyeerin, sodium benzoate, oxide red, prepelatinized starch,
sodian oyclamate, sorbic acid, lomon ol citric actd, butviated hydroxyanisole,
poneirin, isevitexin, enodictyol, ergosterol, Prmyreens, hyperoside, {+)-catechin,
galangin, morin, scisdopitysin, didymin, gossypin, luteohin-T-glucoside, {(+)taxifolin,
trans-cinngmic acid, diosmin, Haarin, sylitol, luteolin, swertiamarin, puerarin,
phloridzin, sinensetin, {~}-epigaliocatechin, kaempferol, ursolic acid, silymann,
{+)}lmonene, hesperidin, {-}-opicatectun-3-gallate, silybin, formononetin, mynstic
acid ethyl ester, eicosapentaencic acid (BEPAY, wongonin, povidone K30,
protocatechuic actd, umbslliferone, hesperitin, nordihvdroguaiarstic acid,
neohesperiding naringin, {~}epicatechin, glvoyrehirin, batcalin, queretirim, baicalein
and any combinations theveof,

{00981  In certain embodiments, the one or more second active agents to be used In
combination with the compound of Formula {1} of the present invention are selectad
from the group consisting of sodium lawryl sulfate, menthol, sucralose, mannitol,
sorbitol, saccharin, glycerin, seduun benzoate, oxide red, pregelatinized starch,
sodiom cyclamate, sorbic actd, lemon o, oitvie acid, botvlated hvdroxyanisole,
poncirin, isovitexin, artodictyol, ergosterol, Bamyreene, hyperoside, (+)-catechin,
galangin, morig, sciadopitysin, didymin, gossypin, lnteclin-T-glacosidy, {+)-taxifolin,
srans-cinnande actd, dioson, hnarin, xvlind, luteolin, swertiamarin, and any
combinations thereof.

{01001 In certain embodiments, the one or more second active agents to be used In
combination with the compound of Formala {13 of the present invention are selected
from the group consisting of puerarin, phiondain, sinenselin, {-)}-epigallocatechin,
kaempforol, nrsolic acid, silymarin, (8p-limonene, hesperiding, {(-epicatechin-3-gallate,
silvbin, formononetin, myristic acid ethyl ester, sicosapentasnoic actd (EPA),
wongonin, povidons K-30, protocatechuie acid, umbelliferone, hesperitin,
nordihydroguaigretic acid, neohesperidin, naringin, {-}epicatechin, ghvoyrrhizing
baicalin, querciirin, baicalein and any combinations thereof

faotetl  In certain embodiments, the one or more second active agents to be used
combination with the compound of Formala {1) of the present invention are selected
froam the group conststing of enindictyol, mannitel, menthol, sucralose, sacchana, and

any combinagtions thereof
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[00102]  In cortain embodiments, the one or more second active agents to be used in
combination with the compound of Fornmla (1} of the present invention are selected
from the group consisting of {1} 2 combirmation of saccharin and manuoitol, (3 a
combination of menthol and mannttol, 3} a combination of sucralose and mannitol, ()
a voanbination of erpdictyed and mangitol, (3} a combination of enodictyael and
sucralose, {6) a combination of menthol, mannitol, and enodictyol, and (M &
combination of sucrslose, mannitol, and enodicteo!.

001031  Specifically, the corpound of Formnda (1) or a pharmaceutically acceptable
salt thereof angd the one or more additional agents can be admimstered simubaneousty
or sequentially.

[00104]  In the present invention, it iy further provided that the compound of Formula
{1y of the present invention or a pharmacestically acceptable salt thereof is capable of
preventing or treating an undesired condition caused by NAPGH
{N-acetyl-p-benzoguinone iming).

[B016858]  As a particnlar embodiments, the present invention provides a combination
of the componnd of Formulda (1) andfor its metabolites with Neacetyleysteine (NACH
The prevent invention also provides g method for administering N-acetyloysteine
{NAC) in g subject in need, comprising admunisieriag 1o the subject NAC in
combination with the compound of Formula {1} andfor 1ts metabolites. Inone
embodiment, the combination or the method of the present invention is effective in
prevenfing or treating a disease or disorder for which NAC is effective.  In some
embodiments, the disease or disorder {0 be treated or prevenied by NAC is selected
from the group consisting of Myoclonus Eptlepsy, acute respivatory distress syndrome,
heavy metal poisomug, influenzs infection, heart disease, Sjogren’s syadrome,
chromic bronchitis, eptiepsy (Unverncht-Lundborg type) and HIV infection,

[00106]  The present invention is Rurther ilnstrated by the following examples,

which are provided for the purpose of demonstration rather than Hmitation,

[o0107]  Examples

foo108]  Example I: Synthesis of Compound of Formula 1 {(compound F) of the
present mvention

{00109 Synthetization of
{{2ZR,IR AR SR AR} 2R, SR}2 S-bis{chloromethyl 3 4-dihvdroxytetrabydre
faran-2-yhoxy-3-chloro-4,S-dibydroxytetrahydro-2H-pyran-2-yihmethyl

{QRIRAR}-2,3. 4.5, 6-pentahydroxyhexyl) adipate (Formula 1) {compound F)
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[00110]  The syathetic strategy for the syothests of Fomula 1 (Compound F) s
shovwn in Scheme 1.

[pe111}  Scheme !

.
pes
L, Ot Oy

TR

SRS
A .

HMIDS = hexamethyldistlazane

TMSOTT = Trimethylsiivl uifluoromethanesulionate
TBAF = Tetrabutylammonum Rooride
THE = tetrahydrofuran
10 TMS = trimethyisilvl
PUC = dicyclohexylcarbodiinud
DMAP = 4-Dimethylammopyriding
DOCM = dichloromethane

DPMEF = NN -dimethyiformamide
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DIBAL = Diisobutylaluminum
Bn = Benayt ether

o112 General methods

fo01131 Al chemicals were obtained from commercial sources and nsed as recetved
urless atherwise stated.
[p0114]  The chwomatographic purity of producis was assessed in 8 condition as
follows:
Mobile phase composition A Methanol HaO=3/95{viv}, Contain 0.058% NHLOH

B: Methanol  HpO=05/53(v/v}, Contain 0.058% NH,OH
Chromatography svstemu

Time Pump B Cong

{ 15
i 15
3 80
S 18
16 18
Column type Waters™ Acquity UPLC HSSTy, 18 g, 100 » 2 imm
Autosanpler temperature ¢
Column oven temperature 450
Flow rate .35 mi/min
Analysis fime 10 min
{mjection volume S ul.

Ratention fime

4.8 min

13
LAy

]

St

[00118]  The MS analysiy was conducied in a condition as follows:

Mass spectrometer seitings;

Mass spectromieter Triple Quadrupolte MS {AP QuapS500)
Applied Biosystom, Inc.

Dietection MRM negative mode

Pro-drug Ca HREY s iz 1809

[00118] Bruker AMX-300 NMR spectrometer in MeOH-de (8y 330, dc 490) or
CDCEH (B 7.24, &0 77.0) using Bruker’s standard pulse program; 1 the HMOC and

HMBC expenments, A= 1 s and J = 140, 8 Hg, respectively, the correlation maps
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consisted of 312 « 1 K data points per spectrum, cach composad of 16 to 64
fransienis.
001171 L1 mannitel {compound (1)) to compound (B)

{00118} L.L.1 mannitel (compound (1)) to compound {i}-1

BN
k ,.j}f, A
OH oM Lo
g . Noo o Mg 2
H Q‘*ﬁ\f"‘l\’}f J\\-/'QH “““““““““““ - Lﬁ:::
SH o OH T
f\\,(J\-Qf“'
EQ'*A
mannttol, compound () componnd {i}-1

[00119]  To a solution of D-mannited (25g, 0137 mal) in DME {2530 ml) was added
benzaldehyde (30 mi, 0345 mmol) at v onder Ar To the mixiure was added
concentrated sulfuric acid (10 mbL) dropwise a1 8 °C. After being allowed to warm
up graduatly 1o the r, the mixture was sirred for 3 day. Than the mixtare was poured
inte ioe water (250 mbLY and n-hexane {208 mb} under vigorous stiming. After the
mixfure was warm op to ©f, the precipiiate was filtered and washed with n-hexane.
The previpitate was suspended in chloroform and heated onder reflux for 15 min
under vigorous sticving.  When the mixiture reached ri., the undissolved precipitate
was votlected and Reorystaflization from EtOH gave desired product as white salid
{9.86 g, 20%0).Ry= 0.45 (EAHex = U1},

{00120 L.1.2 compomnd (i}-1 to componnd (i)-2

»-_:‘f“"\\\ ;.;;','“\
t\\}f ~ E}.‘. ‘;}} Yo s {)‘
93
Il 5
................... . R .
Ny
o oy ey Ry, ('\.Q_»
N "
compound (-1 componnd (13-2

{00124 To a solution of 1.3 4,6-dibenzyvldene (10g, 27.9 nuuod) in DMF (100 ml}
was added benzy! bromide (7.26 ml., 66.96 mmmol) af vt under Ar. The mixture was
cooled to ©°C then 60% NaH (.68 g 6096 nuncl) was added in fow time. After

being allowed o warm up gradually to the rt, the mixture was stirred for overnight,
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Then the reaction was quenched by water{dropwise) and extracted with NaHCOxqg
and dichioromsthane, The organic layver was dried with MgSy concenirated in

vacuum,  The restdue was purified by colonm chrowmatography on silica get to afford

desived product. {1039 g, 69%) Re= 0T {EAMex = 1/6).
[00122] LL3 compound (i}2 o compsund (B)
§'<«\\’A\\‘,.-g-"c, f{i}»\

) T e S
o ~\,:[ RSy SN Y
.-’"’*4\ "y N Cd
(E = < LoDy
RN MIW: S40.65
compound {132 compound (B)

[001231  To 3 sclution of 2 5-dibenzyl-1.3 4.0-dibensvlidens {1.5g 2.78 mmol} i

tolene (12,3 mL) was cooled to -18 7°C (ice-salt bath) 1.2 M DIBAL was added {183
ml., 22.3 mmol) dropwise and warmed to £t After 1.5 h, the reaction was cooled to O
°C then quenched by MeOH and 15% KO The mixture was exiracted with DOM,
argamic layer was dry with MgSOy and concentrated in vacuum. The residue was
purify by column chromatography oo stfics gel to afford destred product. (709 myg,
4705y Re= Q1 {(EAHEX = 175}

f00424] 1.2 Sucralese {compound (i)} to componnd ()

[00125] L1 compound (i) to componnd {1

oy O o SOTHS
Lo Ve
HO&’ﬁ S THSO Ny O
Mt i OH T sl | OTMR
Wy MSO A
S Ny & Ny
wcd TMSO
supralose, compound (11} componnd (il

[00128] To a solution of sucralose (1 g 2.5 mmol) in DOM (10 ml) was added
HMDS (2.6 ml, 12.57 mmol) and TMSMITE (45 pd., 025 mmol). The reaction was
stirred for overnight in nt The reaction was concentrated in vacuum and pass through
the cotton, wash by hexane. The filtrate was concentrated agam i vacown to get the
product in quant. (1.9 g, quant ). Re= 08 (EA/HEX= 1/8).

[001271] L2.2 compound {il}-1 to compound (D}
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¢ AOTHS o1 O
el e I, .
THSO-Newemy & L W
TMSQD“': Q??MS TME?{),\%,,A GTR&
’\\ww i F \‘ww.\,‘\
THSD “ TMSO
gompound (i1 compound {0}

{00128] To a solution of penta-TMS sucralose (Sg, 6.6 mmol) in pyndine {150 ml)
S was added 0.1 M pyridineTsCE solution (6.6 mb) and stired for 3 davs with open

flask. The reosction was concenirate in vacuum  and purificd by  column

chromatography on silica gel to afford desived product(1.4 g 30%) Ry = 05

{EAHEX = 148}

fo04291 1.3 Synthesis af
19 6-ox0-0-{{ZRIR4R)-2 3 d-tris(benzyloxy-4-(2-phenyi-1,3-dioxolan-4-vi}butexy}

hexanoie acid {compound ()}

X
\s?‘k..\w"\v
d v Pyristing, DAL
1\\\ *“} |
g ¢ fo

{01301 In a Hame dry RB. flask compound A (168 mg, 1 egq) was dissolved 1n
DOM (5 mL) at 9°C, then 1o this was added pyridine (0.2 b} and DMAP (50 mg).

IS Regction mixture was then stirred for 10 mun, followed by Comp. B {39 mg, 1.8 ¢q)
was added. Reaction mixture was then stirred at room temperature for 3 h, TLO
confirmed the completion of reaction. Regction mixture was evaporated to dryness of
rofgvapour ander reduced pressure. The crude compound was further purified by
coturan chromatography to afford the desived compound as a colodess o1l (136 mg,

) I LT

USRS I Synthesis of

(IR ISHRERSR)-6-(({(2R SR)-2.5-bis(chloromeitliy -3 4-bis{{trimethylsilyl)

axy Hetrahydrofuran-2~-yhoxy 3-chlore-4 . S-bis{{trimethylsiivDoxy Hetrahydro-2

Hepyran-2~yhmethyl

{IRIRAR)-2, 3 d-tris(henzyloxy }-4-{ 2-phenyi-1,3-dioxolan-4-vhbutvl) adipate

3
L4
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S
s P
TMEO . Lad

T Xeedd SO/, B tan
TRRG QTS i

[00132]  To ice cold solution of compound € (100 mg, 1.0eq) in DOM was added

DOC GSmyg, 1158 eq.) and stirred for 10 min. Then to this Compound D {112 mg, 1.2

4%

eq. ) and DMAP (5 myg, 035 eg catalvtic) was added. Reaction mixture was allowed
to warm 1o 1t and stired for 4 bows, TLO confinmed the completion of reaction
Reaction mixture was evaporated o dryness on rotavapour under redoced pressure
The crude compound was then purified by columm chromatography using neutral
stlica gol and 5 o 15 % ethyl acetate in Hoxane with 1% Tricthyl amine as an elusnt
10 toafford desived compound E as a colourtess off {84 mg, 42%).

{00133 1.8 Synthesis of
{QRIVARSRER P G-({(2R, SR )2, 5-bis{chloremethyi}- 3 4-dibhydroxytetrahydro
furan-2-yhoxy -3-chloro-4,5-diiydroxytetrahydro-2H-pyran-2-yhmethyl
{ERIRAEAR-2,3, 458, 6-pentahydroxyhexyl) adipate {compound F)

15 S ia

RN
=i

b

20
(001341  In a flame dry Single neck RB. Hask compound E (500 mg, 1 o) was
dissolved in dry MeOH { 20 mbl), solution was then degassed by nitrogen gas

{Nitrogen gas syringe was deep inside the solution and Nittogen was purge for 15
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min. ) Then 10% Pd-C {200 mg, 33% wiw} was added cantionsly to reaction mixture,
Finally, reaction mixture was stirred vnder hydrogen balloon pressure for 6 hours.
TLC confirmed the completion of reaction. Reaction mixture was then filtered

through celite bed and the bed was washed with dry methanol. The filtrate was

5.4

evaporatad to dryness of rotavapour under reduced pressure. Final compoumd was
then kept under high vacuum fo afford desired final compound F as colorless
solid or white solid {190 mg, 73%)  The structure of compound F owere
identified by high-resolution mass spectrophotometry and € NMR.
[00138]  Example 2: Compound ¥ ax a prodrug, generating metabolites when
10 jocubated with blood (n vitry}
{01361 2.1 Materials and Methods
[604377  Fresh buman whole- blood were used for deug bydrolyss studies. Dirag
{Himg, compound ¥} was dissolved in Iml solution (208 methanol), Ihug
hydrolysis (=3} was perfonned v 20wl of fresh whole-blood aliquots comtaining
1% Limg of drog in a 30anl. fask thevmostat at 37T in a shaking water bath. At time
8, the drug was added, and after various times of incubation, the blood samples were
collepted at 025, 0.5, 033, 075, 1, 2, 4, 6, 12 and Z4hrs. Blood sample were used 1
mi acetonitrile to quench the enzvmatic hydrolysis of the diug as samples wers
obtatned. Pro-drug and iis related metabodiftes, such as Comannitel, manaitol and
28 sucralose i blbod were determiined by An AP QTrapd300 wiple-gquadrupale mass
spectrometer egoipped with an ton-spray (ESI) source. The EST mrerface was nged in
the negative-ion mode.
[eo138] 2.2 Resulis

[00139]  The pro-drug was monitored 8t 2 fransitton of m/z 688 21839, Sucralose

25 was monitored 8t 8 iransition of mfz 393 =35% mamnitol was mopitored at a
fransition of mfz 4523 22733, Co-mannitol was monttored at a ftransiion of mfz 308
1011 All the compounds were identified by Iugh-resolution  mass
spectrophotometry and PC NMR.  The structare of Ct-mannitol (formula (2)) is as
follows:

G Qb
=y £
R » o 0 ¥
- \"' o »\,,o-' e -
e ™~ \T R N ﬁ\
ok T S\
30 ; {2
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[00140] The hydrolysis of predrug in blood was sxpressed by plotiing the percentage

of Pro-drug remaining and the percentage of sucralose, manmitol and CG-manmiol

inoreasing versus fime sfter incubsation of the pro-drog in bload (Fig 1), The results

shows that compound F acts as a pro-drug which furas into sts metabolites ncluding

sucralose, mannitol and Co-mannitol alter incubated with boad in v,

[00141] Example 3: Pharmacokinetics study in 3D (Sprague Dawley)-rats {in

yive)

001421 3.1 Materials and Methods

[00943]  SD-rats were orally adnunistered pro-drug at a dose of 3.67 mg'kg BW,
Blood sampiw were collected into heparinized micro centrifuge tubes at intervals of O,

05, 1, 2,4, 6 & 12, and 24 b Plasoa samples ware immediately oblained by

ceatrifuging the blood samples at 8000 rpm for 10 sin. The plasma samples were

then stored at -R0°C until use.  The plasma samples were analyzed for pro~drug and

s refated metabolites, such as mannitol and sucralose by APL QTrapSs00

triple~-quadrupole mass spectrometer equipped with an jon-spray (ESE sourcs. The

EST interface was used in the negative-ion mode.

[00144] 3.2 Resulis

[00145]  The pro-drug was mouitored a1 2 fransition of miz S88. -2 1809, Sucralose

was monitored at a transition of mfz 395 2339, mannitol was monitored at a

transition of méz 4523 2273 3; Co-manntol was monttored & & transition of m/z 309

1011

[00146]  Fig 2 and Fig 3 shows the plasma concentration time curves of pro-drug

and its relgted metabolites, such as sucralose and mannitol in SD-rats with single oral

dosing of 3.07 mgke pro-drag, respectively.  The results shows that compound F

acts as g pro-drug which converls into Hy melabolites including sucralose, manniiol

and Co-manaitol after adounistration i aninals i vivo

[00147]  Example 4t CYP2E] inhibitory activity assays

{00148 4.1 Materials and Methods

[001491  This example is preparation of mivrosomes from human Hver for in vitro

screentng of CY P40 isoxyme inhibiiors.  Effective human hepatic CYP43¢ sozyme

inhibitors were tested and the principle for festing the CYP45Q isozyme mhzi)ziem 15

based on the reaction of microsomal CYPASO isoryme prepared from the Byver of

different origin and #s specific substrate Chlorzoxazone (CZX} After addition of

the test sample, the amount of CYP43D isozyme metabolite standard &-0H-CZX
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{&-Hydroxy-Chlorzoxazone} is spectfic used for caleulation of the CYP430 msozyme
{CYPRED) mhibiion ratio of the test sample by waing the amount of O-OH-CZX of the
goutrol group as the baseling.

fo0450) Al samples were fested i wipheate.  To determine the percentage
inhibition, each test compound was dissodved in 1, 2, 4 pg/ml 1o three differem
concentrations.  The CYP2ED activity levels in the presence of the test componnds
were compared  with the control incubations,  The 500-pL reaction mixture,
contaning 0.5 myg of microsomal protein, was mcubated with 320 oM CZX in the
presence of § mM MeCl; and 1T oM NADPH in 530 mM phosphate boffer with pH 7.4
at 37°C for 30 min.  The reaction was terminated by ice-cold acetomtrile, and then
d-hydresyl totbutamide was added ay an internal standard.  The organic phase was
evaporated to dryness and reconstituted into the mobile phase (methanol: water = 101}
pricr o liquid chromatography-tandem mass spectrometry {LO-MEMS) analysis,
An APL 3000 miple-quadrupole miass spectrometer equipped with an ton-spray {ESE
sorrree was nsed to determine S-0HLCFX in the human lver microsomes.  The ESY
inferface was used in the positive-ion mode.  The &-OH-CZX was monitored at a
transition of mfz 284 5> 185 %,

o151 Analysis of the results: convert the detected signal values obtained from
LOMSMS into the amount {pmol) of CYP430 isopyme metabolite standard
&-Hydroxy-Chlorzoxazone using the control group as the bassline, ie. the CYP430
isgzvme nhibition ratio of the control group is 0% The CYP430 1sozvme activity
fevels in the presence of the test compounds were compared with the control
incubations.

{01521 4.2 Results

{00183  Diethyldithiocarbamic acid (DDTC) is & well-known inhibitor of CYPZEL
At a concentration of K pM, DDTO weatment resulted in 90 9% inhibition of
CYP2EY 1n human Bver microsomes {measured using C4X as & CYPIET substrate).
{n the basis of the observed inhibiory activity of DDTC, we tested the new
compound  (pro-drug) and ity related metgbobtes for CYPZED imlubidon
concentrations of 4, 2 and ¥ gpoml. The results 98 summarized in Table L

Table 1. The inhibition ratios of CYP2EL mhibitors from in-vitro screening of
homan hver microsomes

Test compound CYP BT inhibition ragio {963
Test conceniration 3 pegmd, i 2 peml. 1 pimd,
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Test compound CYP 2B inhibition ratio (993
Test concenirgtion 3 piond, 2w, 1 gl
Control group { { &
e et CTNEYT {100 uM)} {50 uM) {10 udh
Positive controt (DDTC) Q0.9 & 1.8 §124 12 ey
Pro-drug 43 7% 2.3 333w 41 177207
Metabloite 1 (mannitol) 403416 34,1 2 41 301224
Metabolite 2 (sucralose) 328448 R A 251214
Inmtermediate metabolite
{Vi‘.@«ms?nmm}. with 3428 $6.5 4 1.7 408 23
profecling groups,
Formula C)

[00184] The CYP 2E] inhibition matics of the test compound detected in the human

fiver microsomes are shows in Table 1 From the resolts, test compounds, including
the pro~drug {compound F} and #ts metabolites e mannited, sucralose amd
S Cémannitol with protecting group (Formula C) have been demonstrated 1o be
gifective ay P450 ZE] inhibitors, among which 4 ug/ml intermediate metabolite of
pro~drug (1.e. Co-mannitol with protecting groups, Formuda ) showed the best

inhibition effect (703 & 2 8%},

[00188] Example 5 Assays of Iver injuries induced by acetaminophen {APAPR)
1 and OCL

001867 S.1 Materials and Methods

fee1s71 8.1 Reagents

[00188] Al organic sobventy are HPLO grade and are purchased from Tedia

(Fairfield, OH. USA).

15 galactose injectable solution is manufactured by Southern Photochemisal Co. and s

APAP is purchased from Sigma (8t Louts, MO USA)

prepared by dissolving 400 g of galactose (Sigma) in 1 L of buffer solution containing

isotonic salts for injections.

01591 5,12 Anvmads
o180 Male 8D (Sprague-Dawlev) rats weighing 175-280 g were purchased from

20 the National Laboratory Animal Center {NLAC), Taiwan. The study was conducted in
acvordance with the Guidelines for Conducting Animal Studies of the National Health
Research lastitute and all rats were placed inthe sirflaamidity controlled environment
under the 12 hours of day/12 hours of night cycle and with onlimited water and food

supply. Duning the course of the study, the weights of rats were mounitored

3
iy

coptinuousty with normal water supply.
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feote1] 513 Treatments

o182} 5.1.3.1 hver mjuries mmduced by APAP

{01831 Mannitol and sucralose were used to porform the antmual test (rat) n view of
Hver irguries induced by APAPR

[00184] o the normal control (Group 1) animals were not fod with APAR Inthe
control group of APAP-nduced liver injunies {Group 2), animals were fod with a
single dose of APAP in the amount of 2,000 mg per kilogrsm of body weight ©
indnce hepatotoxicity.  In the positive control group of treatment with NAC (Group
33 smimals were fed with a single dose of APAP in the smount of 2,000 myg per
kilogram of body weight to induce bepatotoxicity, and 4 hours later, a 24-hour
treatment period by tube feeding was started, fncluding first administration of 140 myp
of NAC (per kilogram of body weight and later admuustration of 70 mg of NAC {per
kilogram of body weight) every 4 hoors for five times,  In the experimental group
{Group 4), animals were fed with 2 single dose of ARPAP in the amount of 2,000 mg
per kilogram of hody weight to induce hepatotoxivity, and 4 hours later, a 24-hour
treatment period by tube feeding was started, including six dosing with the ingredients
af the present invention every 4 hours, as follows:

{ay (Group 4.1} administration of mannitol at a dose less than or equivalent o 100
my per person every 4 hours for 24 howry,

{3 {Group 4.2) admmistration of double dose of manmiiol as in Group 4.1 every 4
hours for 29 hours,

(o} (Group 4.3} admimstration of sncralose at & dose less than or equivatent to 100
mg per person every 4 hours for 24 hours,

{dy (Group 4.4} admimstration of dooble dose of sucralose of Group 4.3 every 4
hours for 24 hours,

{e} (Group 4.5y adminisiration of a combination of Q.5 fimes the dose of mannitol
as in Group 4.1 and (.3 tmes the dose of suoralose as in Group 4.3 per kilogram of
body weight every 4 hours for 24 hours,

{1 (Group 4.6) administration of a combination of the dose of manniol as in
Giroup 4.1 and the dose of sucralose as in Group 1.3 every 4 hours for 24 howrs,

(g} {Group 4.7} sdnunmstration of g combination of 1.5 tmes the dose of manntol
as in Group 4.1 and 1.5 timey the dose of sooradose as in Group 4.3 every 4 hows for
4 hours,

{h) {Group 4.8) admimistration of & combination of double dose of mannitol as m
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Group 4.1 and double dose of sucralose as m Group 4.3 every 4 hours for 29 hows,
and

(1} {Group 4.9}, first administration of 140 my of NAC per kilogram of body weight
and later advinistration of a combination of 70 mg of NAC plus double dose of
mannitol as in Group 4.1 and doubls dose of sucralose as in Group 4.3 gvery 4 houss
for five times.
[o0165]  After the 24-hour treatment period, blood was collected from the tail artery
of the rats for AST/SLT assays.  Subsequently, rats were subjected to GSP tests.
Finally, rats were sacrificed sngd lustological analysis was performed,
{00166}  5.1.3.2 hiver injuries tnduced by CCL
[p0167]  Mannitol and sucralose were chossn from the active ingredients as
described heretn to perform the animal test (mice) o view of Tver imgunies induced by
L Y
{00168 In the normal control, animals were administered with normal saline by
intraperttoneg! ingection.  In the control group of CCLs indoced hver injurtes, animals
were intraperitoneally injected with 10 mitkg CCLy (0% in comn o) to nduce
hepatotoxicity.  In the experimentsl group, animals were intraperitonesily injected
with 10 midkg CCl (30% in cormn oif) 1o induce hepatotoxicity, and € hours later,
different ingredients of the present invention were administered by tube feeding.
Blood wag collected from the mice before administration with the ingredients of the
present ivention or at 24 hours after administration with the ingredients of the
present invention for AST/ALT assavs.  Finally, antmals were sacnificed at day 2 and
blood were collected for AST/ALT assay and histological analysis was performed.
{00169 On the other hand, other experimental groups of mice were fed with the
mgredients of the present invention for 12 weeks and the mice were subjected o GSP
fosts
{00170}  5.1.4 Blood samples
[80171] After completion of the freatments, rats were sacrificed under ether
anesthesia, and blood was collected from the tail artery of the rats snd placed in a test
tube containing EDTA. The plasma was centrifuged at 13,000 af 4°C for 15 minutes
and the isolgted plasma was transferred to Eppendort tubes 1o sliquots aad stored at
~8°C,
[00172] &.1.5 Biochemical analysis

0173 Liver damage s quantified by measwing plasma AST and ALY activity.
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AST and ALT are commaon indicators of hepatotoxicity and are messwred by using the
Synchron LXE 725 system (Beckman Instruments, U8

[o0174] 5,16 Optic microscope

[00475] Following scanfication of the rats, histological apalysis was performed.
Liver samples were fixed with 10% phosphate-butfered formalin, debydrated an
embedded in paraffin, Sections were prepared in § um thickness and then stained with
hematoxylin and cosin and subjected 1o Periodic anid Schiff stain (PAS). The stained
sections were observed under the ophic microscope.

fo0176]  S.L7 Quantitative tests of liver function

{01771 Afler the study was completed, all rats were subjected to GSP test. Rats
were Ly, injected with 0.4 g/mi BW galactoss solution 8.3 gfkg within 30 seconds and
one Blood sample was collected at §, 10, 1§, 30, 43 and 60 minutes post injection
from the tail vein, Colorimenic galsctose debydropensse is used 1o guantify the
concentration of galactose and the test concentration ranges from 30 to 1,000 pafail
The within-day varation of sach concentration is calenlated using standard deviation
and coefficient of variation {CV) and the maximum allowable coefficient of variation
s 10% OV, whereas day-to-day vanation is examined by comparing the slope and
wntercept of calibration curves, The GSP is the blood galactose concentration obtained
60 seconds after stopping the 30-second injection.

[00178] 518 Statistical analysiy

001791 All data are represented in mean = standard deviation (3D) and the results
ave calenlated vsing ANOVA o determine the sigmificancy. Statistical Package of the
Social Science program (Verston 13, SPSS Inc.} 15 used for caloulations followed by
post ho test fo examine the least significant difference for moltiple comparisons 5o as
o coufivm the significant differences between groups and the average difference
between groups was significant p <008

[00180] 5.2 Resulis

[00181] 3221 Mannitol and sucralose amd other ingredients are effective in
treating Hiver injuries induced by APAP

{001821  The resulis are shown ta Table 2

[00183] Table 2

Total Survival

Liver function GSP AST ALT ot o
parameters {mg/l} {TU/) (1L} HAL (Dayl4,

SCOre 11}
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Groap 1 Normal
control (NG, a8)

220 24

PBG I8

85 & 1o

00+00 373

Group 2. APAP
control {2,000
mgke, neldy

7%
170

11581 »

310

T48 &
143

Group 3 NAC
{140mg'kg of NAC
followed by §
Tomgfke NAC at dh
intervals, n=6)

el

3

2
4

E)

o
%
£
@
&

RH+{S 2
4.2 4 e
0 RERR 358

Groap 4.1 (n=3})
{Manmitol at a dose

2089 &

0%

less than or egquivalent | e Aa Tgn L RAAN Y. 13
to 100 mg per person) ‘

Groap 4.2 (=3 - o F el .

> ( up . : ¢ ;} \ 354 & RIE N, 166 & 4% .
{Double dose of Group G Qs jgaa g 343
4.1 {manmtol)} x6 : :

Group 4.3 {n=3}

{Sucralose at a §0sa 137 4 1 - 154 40 N
leas than ov equivalent 4w ¥ 4O § e 3
to 100 ma per person) ’ o

X8

roup 44 () 300w 277 136% 30w o
{1 {311:&12.»3 dgne of ({z oup § gk . ARFEH § g 33
4.3 (sucralosel) x6

Group 4.5 {n=3)

{15 times the dose of

Group 4.1 (mannitol) 332 360 & 149 % 2.0% 33
+ 4,3 times the dose of Geses L s poees o
Group 4.3 (sucralose)

Group 4.6 (=3}

{:the C}i?h{? U?v{,}-‘?{)u:;.. 4.1 371 % 103 {1 |5 »
{mannitel) + the doss Tovus TR PYON | ey &0
of Group 4.3 o ) o N

{sucralosed) x6

Group 4.7 (n=3})

{15 times the dose of

Group 4.1 {mannitol} 265 & 23 g3 % 0% A
+ 1.5 fimes the dose of XS Ftees Jg¥E R o

Group 4.3 (sueralosel)
Ri
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Groap 4.8 (=3}
{double doxse of Group
4.1 {mannitol) +
double dose of Group
4.3 {sucralose}) x6

Y
F g

189% 69 & 0.5+
LW

1y O KERR &0

3 p
¥
v
s
b
i
"
%

Group 4.9 (=)

140 mgkg NAC + 8x

{70 mg NAC + double 33 4 —_—
dose of Group 4.1 ; : - NSO
{mannitol} + double
dose of Group 4.3

{sucralose))

.....
~~3
ooy
i
F
(s
b
o
tod
F o

S nn 6/6

t
@
2
2
~
“py -
k3

Group 8 (o=6}
{Aerosil 200 at a dose 280 & 247 & 68 = 28
less than or equivalem DRERR IFEY [RAeY Lows

to 100 mg per parson)

8§65

Group 6 (0)

{ Sodium starch
glveolate gt g dose less
than or equivalent to
{{0mg per person}

284+ 81 T

SR LR 6/6
e ESy 3

b

e
~3 T
g

e
%
%,
#

Group 7 (=0)
{Crospovidone at a
dose tess than or
equivalent to {00mg
PRI PErson}

RS 323 = 175 % 28%

GOFEE ARRE §1¥%% } REAR 6/6

Group 8 {n=6)

{Microorystaline 25 4 21T 4 73 & Aoy
cellulose at adose less ooy g aysss | ek
than or equivalent to > = - “
1{hmg per person}

Group 9 (u=6)
{Povidone K~-30 at a
dosse less than or
equivalent to 100mg
per person}

T 254&

6/6

ik 3.y
e o]
]

WopD

et

¥ o

1.4

Y QUOR, M e U001, Yy 0005 compartson of the experimental groups with
APAP control

[00184] The results show that Iiver mjuries has ocouwrred in the APAP hepatotoxicity
group.  In contrast, such bver mjuries and survival rate can be improved by use of
mannitol andfor sucralose, in a dose dependent manner.  Especially, a2 combination of
wannitol and sucralose achieves a synergistic effect; the results are similar to those of

normal control and even hetter than the positive contral of standard treatment with

37



5.4

£

WO 2017/050298 PCT/CN2016/100187

NAL,  Inaddition, other ingredients including Aerost] 200, Sodium starch glveolate,
Crospovidone, Microcrysiaiiine cellulose and Povidone K-30 we found effective in
treating the liver inguries, also better than the positive control of standard treatment
with NAC,

[00188] The mnproved results are also reflected 1n the corresponding hiver tissues.
[00188] Fig 4 shows ihe results of the histological analvsis.  The liver tissue
sections from the rats in the APAP hepatotosicity group showed that hepatooytes
surrounding the central vein are broken with vigble vacuolization and reduced
munber of nucleuses, some hepatooyies even showed the sigos of necrosis and lver
damage is more severe when compared with the hepatocytes from rats i the normal
controd group (Fig. 4B). On the contrary, fiver structure of rats i the control group
are pormal, the hepatooyies are intact and arranged m order with no vacoolizaton
{Fig 4A}  As for the liver sections from the experimental groups with treatment by
mansitol andfor sucralose, the hepatocytes are relatively intact with visible nucleus
and less vacnolization (Fig. 4D, B, K G, H).  Especially, 8 combination of mamutol
andd sucralose schieves the best protective effect (Fig 4GY the results are even better
than the positive control of standard treatment with NAC (Fig. 40}

[e0187]  5.2.2 Maunnitol is effective in treating liver injuries induced by UCH
{01881  The results are shown in Table 3

[o0189) Table 3

Liver function parameters

Groups O8P (medly ART KL ALT (I o

§ S
Normal control {o=18) 315248 8 & 20 AR QO+ 00
CCLs control group D14k TOSART IS TIEPAE  TIO& ITAVEE 624D {VYH

{ el (}}

Dose of kaempirol less
than or squivalent to
Hidmg per persou
{o=10)

Dose of
eptgatinestechin-3-gall

ate less than or 312 & 1400 Tdd & g OS5 & JoR e 1.7 & Q.9%ws

equivalent to 100 mg
per person (=18}
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Dose of quercetin toss
than or equivalent to 186 & TS 118 & 4gAss 03 & 2655 1% g AR

1 mg per parson
(=1

Bose of mannitol less
than or equivalent 1o
1img per person
{r=10}

294 & TRV

(7~
oy
H
b o d
e 4
%
%
%
3

T % 22HER

0.8 £ 6,5%2

Statistic analysist Anova and LS tests,

SRR UQ008, e < Q0L T <008, comparison of the experimental groups with CClg

gontrol gronp,

{00180
In contrast, such Hver injuries ¢an be improved by wse of manmnitol,

o011} Example 6: Assays of Fatty Liver

The results show that Hver injuries has pocurred in the CCL control group.

[00182] 6.1 Materials and Methods
f001231  6.1.1 Cell lines and cell culture media
[00194] The activity of the vartous ingredients ay deseribed hersin, including

mannitol and sucralose and others, in reduction of fat content was analyzed by using

human hepatoma cell Hine Hep G2

[00195]

Dulbecco’s Modified Esgle’s Medinm (DMEM) was used to prepare

DMEM cudture Nos. A-F listed in Table 4 for carrving out subsequent ssperiments.

[eo1e6]  Table 4 Preparations of DMEM culture media Nos, A-F

DMEM culiures  Preparation methods

No. A

DAMEM was dissolved in 1,400 mi. of water with stisning, and then

2 g of 4 (2-hydrovvethyl) - L-pipergzine-ethanesyifonic soid
{HEPES) was added to fonm a solution, to which g sodium
tcarbonate solution {4 g of sodium bicarbonate powder dissolved
in 400 ml of water by stirring) was added, and the volame was
made up 10 2,000 mi with water. The pH of the resulting scolution
was adjusted to 7.3 £ 0.05 by adding SN HCL Afier being filfered
through a 0.2 wm sterile membrane, the final solofion was
dispensed into stenile serum vials and stored at 4°C.

No. B

50 ml. of deactivated fetal bovine seram (FBS), 3 ml of sodinm

pyruvate {100 mM}, 3 mi of peniciliin {100 Uiml) and
strepromyetn (100 Wimby, and § sl of MEM non-essential amino
acd solation{ 100X} were added into 450 ml of DMEM cobture

No AL

No. €

% ml of sodim peravate {100 mM), § mb of penteillin (100

UfmL) and streptomyein (100 UimL), and § mb of MEM
non-essertial aminoe acid solutionf 100X) were added into 450 mi.
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Thx_ ol mte: a bumm mmpim Was pchamd LT O:dum m ihy mut}md
presented by Van Harken ef al. in 1969 {J Biol Cheny, 1969 May

10; 2449y 2278-85 . The method included taking 25 mi of
DMEM cultore No. A, tato which § g of bovine serum albumin
{BSAY was added, and then 3 N sodium hydroxide sclution was
added to adjust the pH 1o 7.4 to form 2 mixture. The mixturs was
then placed in an toe bath at 0°C 1o form the BSA solution. The
oleic goid was dissobved in SO mi of alechol (95%) and then titrated
to the phenolphthalein titration endpoint with IN sodium hvdroxide
solotion. The alcohol was blown away by flowing helium, The
resulting sodium olgate was dissolved in DMEM culture No. Aat
3T to form a sodium oleate solution. At last, the BSA solution
was added dropwise into the sodium oleate solution with stivding o
form the pleate/albumin complex solution,

No B Vartous amounts of stlvmanin were dissolved in DMEM culture
No.
No. F Various amoums of the test compounds of the present invention

were dissalved in PMEM calture No. €

[001971  The DMEM cultures Nos. A-F were preserved at 2-8°C, and warmed up in a
water bath at 37°C before the experiments.
[00198] 6.1.2 cell counts and survivahility test
S [e0199]  Dead cells would take up 0.4% trypan blue and then bad 8 color, whereas
hve cells exclude certam dyes doe to the mtact coll membranes and had a clear color
100wl of cell suspension and esqual volume of 0.4% trvpan blug were mived
uniformly to form g auxture. Some of the mixtare (abowt 20 @) was added mio the
groove above the chamber of the hemocviometer, which was then coversd with a
I cover slip for observing wader the optical microscope. Live cells were not stained, and
dead cells were blue.
[00200] 6.1.3 Oleie acid-lnduced formation of futty liver cells from HepG2 cell
Hines
fon201)  HepG2 cell Hnes {15+ 1o° cells) were cultured in DMEM culture No. B,
15 incubated in an incubator with 8% CQy at 37°C for 24 hours, cultured i DMEM
aditure No. € {senan-free medium) for 24 hours, and fnally coltwed in DMEM
culture No. I¥ {(containing ofeate/altbumin complex) for another 48 hours o induce
Hep(32 cell lines to form fatty liver cells.
fo0202] 6.1L4 Treatmenis for each group of fatty hver cells

20 [00203] HepG cell lnes were divided imto six groups, including: (1) Blank: no
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wreatment; (2} DMSO group: cells from Blank werp trosted with dimethyl sulfoxide
{DMED; () Contral: induction with oleic acid 1o form fatty bver cells; (4} Vehicle
group: fanty Hver celly formed by induction with oleic acid were treated with DMSQ,
{53y Positive control: fatty bBver cells were treated with sthvmanin and {8) Test Grogp:
fatty liver cells weore treated with various compounds of the present invention.

[00204]  6.1L.3 Determination of friglyceride {1} in cells

[00205]  After incubation for 72 hours, the treated cells from each group were
successively washed twice in PBE, and then incubated with (.5 mi of trypain/EDTA
for 3 minutes. Afterwards, the cells were soraped with 2 ml of PBS and then
transferred to the centrifige tbs {0 be shattered by ulizasonic. A volume of 20 gl cell
extracts was taken to determine the content of protein. TG determination was
performed using commercially avatlable combmation of agents (Randox). The TG
content obtained above was divided by the prowsin content 10 get a ratio, which
represented the refative content of TG in cells.

[p0208]  6.1.6 Animals for experiments

002077 BS mice recomnmended in the specification "Method for evaluating the liver
protection and health care efficacies of health food” announced by the Department of
Health of Taiwan were chosen for animal testing. More than four mice were used in
sach group of the pre-test, while more than twelve mice were used in sach group of
the confirmatory teat.  Male mice bred at 2352°C in an ammal roon with 35 & 15%
redative hunidity under normal Hepht'dark cvele {(7:00 AMST:00 BPM lights on/7:00
PMLT00 AM Hghts off) and weighing 18-23 g were purchased from Biol ARCO
{Taipet) and housed gt Laborgtory Antmal Center w National Defense Medical Center.
The animal fesi was carvied out aceording to the guideline for animal experiment of
National Health Rescarch Institutes.  Mice were fed with normad feed at 3-8 g/day
and anlivaited supply of water for 1.2 weeks and investigated for health condition

The weight of mice was recorded once a week.

fo0208] 6.1.7 Antmal grouping

{00209] The tested animsls were grouped randomly into Blank, High Fat Digt
control {HFDY, Positive Control {P5), and Test group. The animals of Blank were fed
with normal feed.  The aumals of HED were fod with high fat feed.  The snumals of
PS were fed with high fat feed, and addittonally fed with sttymarnin (5 mg'kgidayi by a
tube, The snimals of Test group were fod with high fat feed, and addinonally fad with

test cornpounds by a tube.
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[00210] &.1.8 Test methods

[oo214]  The animals of Blask were fod casually with normal feed for 12 weeks,
while the amimals of HFD, PS, and Test group were fed casually with Ingh fat feed for
12 weeks,  Aber & weeks of foading, the animals of Blank and HFD were fod with
detonized water by a tube once & day; the animals of PS were fed with silvmana by a
tube once a day; and the animals of Test Group were fed with test compounds by a
tuhe once a day for a doration of 4 or § weekx,

[002121 Before testing and in the eighth, twelfth, and sixieenth week afier testing,
blood was collected from the check or the heart, At the end of 1esting, all mice were
weighted and then sacrificed, and blood was collected from the cheek or the beart
sinmultanecusty,  The blood spechmens of mice rested at room temperature for one
hour 1o clot, and then the serum was separated by centrifogation in a refrigeration
centrifuge gt 18,700 x g ar 4°C for 5 minutes.  Afterwards, blochemical indices of

fiver function, including sspartate transaminase {AST), alanine aminotransferase

{ALT), mglycenide (TG), total cholesternl {TCHOTC), low-density  lipoprotein
cholesterol {LDL-Cy, and high-density  Hpoprotein  cholesterol (HDL-CY, were
detected by the sutomatic blood hiochemistry analyzer.

[e0213]  In addition, abdominal fat and bver specimens were taken from the
abdomens of sacrificed mice and weighted to compare the weight of fat and liver and
obain the ratio of fiver weight to body weight.  Two tissue blocks with a volume of
approximately 1 om® were cut from the Targest right labe of Tiver, fixed in 10% neutral
formatin solution, and then embedded with paraffin for sectioning. The cut sections
proceeded with H&E staining for histopathological cbservation.  Moreover, the rest
of the liver was frozen for preservation and detection of the contents of triglveenide
and total cholesterol in the Dver. Furthermore, the iver Rmetion of gnimals of cach
group were analyzed by Galactose Single Point Method, which was recognived and
recommended for quantification of remaining liver function in chimeal use by UK
FDA and Ministry of Health and Welfare, Tatwan, At the end of the fests, 0.5 g of
galactose {GSP® 04 gml) per kg of animal was administered via imravenous,
One howr after the adminisiration, about .5 mi of whole blood was taken by using a
filtor paper to evaluate hiver function of muce. The higher the value of GSP was, the
worse the remaipning hver function wosld be. (FDA: “QGuidance For Indostry:
Pharmacokinetics 1 Patients with Impsired. Hepatic Function-Study Design, Dat

Analysis and mpact on Dosing and. Labeling. 2003
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{00214] G.1.9 Histepathological tissue sectioning:
{0215 AL the end of the test, all mice were sacrificed. One tissue block with a
volute of approximately 1 om® was cut from the largest tight Tobe of liver, fixed in

10%% neutral Formalin, and then dehyvdrated and hyalinized o vanious concentrations

L0

of ethanot (30~ 30 70~ 93« 89 5%} and xylene, Afterwards, xylene was replaced with
hot paraffin solution. At last, the tissue was embedded with paraffin sohstion.  The
finished paraffin spechmen was o into 3 pr-thickaess paraffin sechions by the
microtome. The sections were pasted on clean shidey, drisd at 37°C, and then stained
by H&E staining,

) [00216]  6.1.10 hematoxylin and cosin staining (H&E)

[00217)  Liver tissuc segtions wore deparaffinized in xylene for 30 mimates, and then
succeastvely rehydrated twice in 99.58% B3% 70% S0% and 30 % aqueous cthanol
for 30 minutes respectively.  Aller being scaked 1t distilled water for 10 mingtes, the

sechions could be stained.  The sections were first inversed 10 hematoxylin for 30

S
L

seconds to stain cell nuclel, then washed with distilied water for a few minates,
stained with eosin for 2-5 minotes, and washed with distilled water for a few minutes
ggain,  After staining process was finished, the sections were dehydrated
successively in 30%, 7096, 9%, and 140% agueocus ethanol twice Tor 30 secouds
respectively, hvalinized twice in xylene, and finally sealed and stored with mounting
26 mwdia
[o0218]  6.1.11 Histopathelogical Observation
[002198] In order 1o observe the changes of lesivn, fat accumulation, necrosis, of
fibrosts 1w Hver cells when there was an ongoing hiver damage, liver tissues were HEE
stained to evaluate the degree of hiver fat accumulation. Al the histopathological
25 sections were out from the same position on the largest night fobe of hver for
eliminating bias in subjective observation, and then suljeot to pathological staining.
As for the assesyment of semi-~quantitative analysiy in pathology, it had o be
confirmed by a physician or a veterinary pathologist who conducted a double-blind
analysis to score (NAR score) snd compare all the sections without knowing the test
3 design. At last, the differential analysis of each group was performed by stanistical
methods.
[002201  6.1.12 Analysis of Bver antioxidant capacity

f00221]  About 0.1 g of Hver tissue was taken from the saorificed antmal asd
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homogenized by centrifuge with a biomasher for 10 minutes, A 9-fold weight {wiw)
of buffer {(pH 74, 50 mwol/L Tris-HO, 1830 mmol/l. KCI) was added to the
homogenized tissue, which was then mixed well by a Vortex mixer for use. The
rosulting homogenization solution samples of Bver fissue was used o analyze the
vartous members of Hiver antioxidant systems, inchuding glutathione peroxidass (GPx),
ghatathione {GSH), glutathione reductase {Grd), and superoxide dismutase (30D).
Methods of related analysis can be found in the known literatures, for example, the
draft of "Method for evaluating the liver profection and health carve efficacies of health
food” annownced by the Ministry of Health and Welfare, Tanwan,

002221 6.1.13 Seatistical Analysis

o223 Al dats were expressed as means & standard deviation {SD). Statisticaliy
stgntficant difference of the fest results was determined by caloulation of one-way
ANOVA pung Statistios! Package of the Sccigl Science program, Version 13, SPSS
Inc. Thereafter, multiple comparisons were carried owt by using least significant
difference method in post hoc est o confinm the significant difference between
groups. The average difference between groups is judged to be significant when p <
D08,

[00224] 6.2 Resulls

o225y 6.1 Cell Experiments

[00228] In cell experiments, the results of TG content reduction in Hep(G2 cslls

deternvined in Positive Contrad {(silvmann) were listed in Table §.

[002277  Table 5: Efftcacy of silymarin in reduction of TG content in HepG2 faf cells

of Positive Contral

Silymarin soncentration TG content in cells Reduction rate of
{ud ) {ugftng proteing TG (%)

0 { Control) 39,43 £ 4.60 -

1.0 44,17 % 441 2948

540 44,89 % 1153 W0

10 IR T 12 O3 & it

100 20482476 T8 xS

[80228] The resulis of TG content reduction v HepG2 it cells determined using
gonstant concentration of test compounds were shown in Table 6 1t can be seen
from the resolis that the test compounds exhibited different degrees of TG comtent
reduction effects in fatty Hver cells fwmed from induced HepGR cells under the

condition of constant fest concentration, as compared with Control.  The equation for
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calculating reduction rate (%) of TG was @8 follows [T - (TG content of Test Group ~
TG content of Blank) / (TG content of Oluic acid induction Group - TG content of
Blank)] x 100 %%,

[002291  Table 6. TG content o fatty hver cells reduced by test compounds

Tested substances (1.0 udM) TG reduction rate (9%)

Sitymarin Control 3333 0 1.96

Puerarin 49 91 = I3
Phiovidein 42 358 = B8
Daidzem 423 £ 534

Sodium lauryl sulfate 3873 & 468

Poncinin 3812 4 722

Sinensetin 3697 + 484

(- Eptgaliocatechin 36,78 & 867

Kaemplerol 3651 & 478

Tsovitexin 3393 & 338

Ursolic Acid 3586 & AR

Eriodictyol 35,11 & (87

{+}-Limonene 3302 & 1004

Hesperidin 34 81 & 525
4

Ergosterol 3419 369
fomyrcene 33,97 & 1132
{~»Epicatechin-3-galiate 327 £ 433
Hyperoside 30,51 + 2%

Silybin 3026

i
(3
[
A

{+Catechin 29.87 & 402

Farmononetin 2855 0 1.44

Myristic acid ethyl ester 2888 4+ 301

Galangin 2811 = 862

Sucratose 20,68 2.9

Eicosapentaenoic goid {EPA) 26,18 & 6,14

Norin 2384

#

ot
<
=]
Lo

Mannttol 2235 & &7
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Sciadopitvsin 2183 = S04
Wongonin 2178 £ 112
Didymin 2037 B 1269
(Gssvpin 2025 463
Sorbitol 20,06 & 287
Luteolin-7-glucoside 1533 & 458
Povidone K-3¢ 18.93 & S13
Protocatechuic goid 18,57 & 76
(+}-Taxifolin 17.8% & R3S
Saccharin 17.53 & HHS
Umbetliforons 17.4 & 257
Clveenn 16,23 & 4385
Hesperitin 16,08 + 553
Nordihvdroguatarstic acid 1592 & 23
Trans-Cinpamic Actd {585 + (.82
Sodivm benzoate 14.35 & 486
Oniade red 13.59 &+ 208
Neohesperidin 1329 & 7.2
Naringin 12.6% & 372
Diosmin 1186 373
{~»Epicatechin 1076 + 8§02
Glveverhizin 1088 7.4
Linann .34 = 1234
Baicalin 921 621
Querciirin 915 Q.24
Xylitol 7.38 634
Baicalein 708 1088
Lauteolin 6.93 & 1823
Swerliamarin 6,72 = 1104
Butylated hydroxyanisole 6.21 038
Sodivm eyclamate 4,77 & 440
Nenthol 66,24 & .87
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Citric acid 158 443
Lemon oil 0.56 X107
Pregolatinized starch 718 =134
Sarbic acid 203 £ 1.9

[102301 Table &1 A portion of

content in fatty fiver celly

test compounds from Table & that redoced TG

Tested substances (1.0 udh)

TG reduction rate (%)

Puerarin SR & 773
Phlosidain 4235 & H.03
Daidesin 423 £ 334
Kinensefin 3697 4.84
{-+Eprgatlocatechin 3878 & H.67
Kaempterol 36 .31 4,78
Lirsolic Acid 1586 £ 892
Stlymarin of Control 3533 & 1.96
{+RLimonene 3502 = 1004
Hesperidin 34,81 R
{-+Epicatechin-3-gallate 37 433
Silybin 30,26 324
Formononetin RASK Y = 144
Myriatic acid ethyl ester 28,88 2 3.9
Eicosapentaenote acid (EPA} 2618 &.14
Wongonin 20,78 = 112
Povidone K-30 18,83 £ 513
Brotocatechuic acid 18,87 & 76
Uimbeliterone 174 & QAT
Hesperitin 1o.08 £ 558
Nordibvdroguaiaretic acid 1892 23
Neohesperidin 13.39 & 73
Naringin 12.68 & 372
{-}FEpicatochin 10,76 & RaQ
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oy
taf
LA
2%

7.4

Baicahin

6.21

W
3
o

Quergitrin

915 & 924

Batcalein

o}
=
o
"
i
<
o0
&

{00231}

reduced TG coutent i fatty bver cells

Table &2 A postion of test compounds

{Bioflavonoids) from Table & that

Tested substances (1.0 uM)

TG reduction rate (%)

Poncirin 38.12 722
Isoviiesin 3593 + 338

Eriodictyol 354 & QRY
Ergosterol 348 = 389
Rrneyroens 3397 + 11233
Hyperoside 35 % 2.8

{+}-Catechin 2687 + 402
Cialangin 28,11 =BG

Nann

j
%

384 & HLGS

Saadopitysn

[
i
LA

K3 4+ 5.04

Ddvmin 2037 & 12,69
(ossypin 2025 4 463

Luteolin-7-glucoside

pe

{+)-Taxifolin

i

.}

21 + B33

Trans-Cinnamic Acid {585 + (382
Diosmin {1180 & 373
1Angnn 9 24 & 1334

Rytitol

7.36 & 5,34

{uteotin

6,935 & 1823

Swertiamarin

6.72

#

S
S
Fo?
P

fea2az}

reduced TG content tn fatty Iver cells

Table 630 A portion of test compounds {exsipients) from Table 6 that

Tested substances (1.0 oM}

TG reduction rate (%5)
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Soduun lawryt sulfate IR 73 £ 4.65
Sucratose 26 68 & 293
Mannitol 2335 + 574
Sorbitol 2006 & 2.87
Saccharin 17.53 & 608
Glyeerin 16,23 425
Sodiom bengoate 14,35 & 4 86
Oxide red 13,39  2.08
Butvlated hydroxvanisole 621 38
Sodim cyclamate 4,77 449
Menthal 66.24 & 1.87
Ciirie aod 2.53 443
{emon ol {156 107
Pregelatinized starch 718 = 134
Sorbic aod 203 & 1R

[00233]  6.2.2 Animal Experiments

[00234] In the animal experiments, all the animals were treated to induce fatty Hver,
gxcept the antmals of Blank that were fed with normal feed,  After sight weeks, the
animals of each group were given different treatment for four or eight weeks m
addition to the origingl feed. The snimals of Blank and HFD were fod with
detonized water; the animals of PR werg fod with silymaring and the animals of Test
Group were fod with different tost compounds, including pusrarin, phlondaig,
eriodictyol, sucralose, mannitol, saccharin, hesperitin, menthol, and combinations
thereot.

[002357  6.2.2.1 The effects on body weight, ver weight, and weight of bedy it
of antmals and safety evaluation of fest compounds

{002368] From the results of animal experiments, the Hver weight, weight of body fat,
and increase of body weight of antmals of each group were histed in Table 7-1 and
72

{00237} Table 7-1: The analysis results of liver weight and weight of body fat dus

test compounds

Reras Abdominal fat weight  Liver weight
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£

Blapk (n=13) 4.6 &

=2
-
o
4
#
*
Py
b
fowe
3
<
sy

HED (1=12) 18 % 04 1.6 & €

o’
Fo
i
a3

Positive Control

Sitymarin S0 mg/kg (n=0} 18 *

Silymarin L8 mg/kg {n=0) 2.3 &

Single test compound

Phloridzin 2.5 mgike { S X 1.3 + 4.1

b

ind
in
-

Eriodictyol 2.8 mgikg (o6 ) 2 + (.6 1.3 SRR B

£-3

2]
Fu § w3
#
s
e
i
o

Sucralose 7.5 mygdkg {u=6)

Sucratose 1.5 mpkg (n8) 8.6 18 & 02

R
M
#

Y
B

Menthol 1.5 ma/kg (0968} - 0.6 1.6 & 02

w3
oy
$e
Lad
e
¥
%.,.
foe
o

Mannitel 7.5 madkg (o6}

0.2

2]
~%
H
foo
o
P
Eon
H

Mannitol 4.5 mg'kg {06}

b
=
=
(7

Mannitol 1.5 mg/kg {00 ) wEx 14 & 0.3

£
el
b
Tl
R
w
.

Saccharin 1.5 mgfg (asd) SN

b
we
£
90’
o

- 0.2
0.1

Puerarin 2.5 mgikg {63

Hesperitin 2.5 madky (=6 )

Yt
<
#
g
LF

S
4
#

Combinations of two test compounds

Sacchardn + Manaitol
1S mpdkg +1 8 mgdkg (n=5)

r2
o
#
=
o

14 % 02

2
£

Menthol + Mannizol
4.5 mgkg 4.8 mpkyg (a6

“d
o]
o]
A
(2
Lad
S,
bt

1.6 & Q0

Menthol + Manniiol
LS madke + LS make {06

3
G
e ad

& Q.6 1.5 03 23

Combinations of three test compounds

Menthol + Mannitoht Eriodictyol o o _ }
. o . N . 16 & 8.6 1.4 & 02 2.6
S mgdky + 5 mghhy + 8 myhalnse)

Data were expressed gy means S8, Matistical difference resulted from ANOVA and LD
was dencted by words. ¥pfi 05, ¥¥pafl 01, ¥ 003, a8 compared with HFDY

Hesperifin T triglyeeride

Pugrann TC: totad cholestersl
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Hems

Abdominal faf weighi

Liver weight

Linit

ﬂa

Eredictyol
Phlonidrin
Mannitol
Menthal
Sucralose

Sacchann

[00238] Table 7-2: The analysizx results of increase of body weinht due o test

compounds

Trems

Increase of body weight

Linid

Blank {n=13) 15.6 & 78
HED (=12} 140 & 84
Positive Control

Silvmarin 3.0 megkg (6 103 & 127

Silymarin 1.3 mgdkg ()

g

Single test compound

Phloridzin 2.5 mpkg (=6 ) 137 & 17
Frodictvol 2.5 mg'kg (a6} 83 6.7
Sueralose 7.5 makg (as6) 83 = 54
Sucralose 1.5 mpfky (a6} 17.0 + 56
Menthol 1.5 mgtkg (a6 196 & 30
Mannitol 7.5 mgfkg (a=8) 103 & 88§
Mannited 4.5 mafkg {063 111 & 7.7
Mannital 1.5 mafke (a6 1.5 & 74
Saccharin 1.5 mgkg (a3} ATT & AT ww
Poeravin 2.5 mg'kg (=6 ) T 231 0%
Hesperitin 2.5 mgtkg {6 ) 14.3 & 83
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Hems Increase of body weighi
Unit g

Combinations of two test compounds

Saccharn + Maunaitol
1.5 me'kg +1.5 madkg (n=6)

Menthol + Manntiol

- v e 15.4 30
45 mgkg 4.5 mgkg (ab )
Xdenthol 4 Manntiod .
e . N 14.9 & 63
LS mgkg + L8 mgkg (b}
Combinations of three test compounds
Menthol + Mannitol+ Eriedictyel .

217 * 38 %

Smglke + .8 merkg + .8 mgihg {ns6 }

Data were expressed as means £58D. Statistical difference resulted from ANOVA and LSD was
denoted by words. *p<Q.03, FFpG.01, PG 003, as compared with HFD.

TG wiglhyeeride

Hasperitin T total cholesteral
Puerarin

Erodictyol
Phloridzin
Mannitol
Menthaol
Sucraloss

Sacchann

{00239 It wax shown from the rexults that the weight of sbdominal fat increased in
animals indoced with fatty liver.  Among the test compounds administered separately,
mannitol, menthal, and sucrglose could reduce the weight of ahdominal fat i animals
sigrificantly.

[00240] In addivion, no abnormal condition was observed in animals of Test Group
afier the test compounds were adminsiered. No animal died during the test
Crecwrrance of diseases ov clinical symptoms caused by the test compounds was ot
obgerved from necropsy studies of sacrificial animals after the tests.  Therefore, the
test compounds were safe,

{00241  6.2.1.2 The test compounds are effective in reducing lipid in Hiver
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[00242] Fig 5 showed the mice that were induced o sxhibit fafty lver whose liver
cedls near bepatic portal area (ncluding the bile duct, portal vein, hepatic artery) were

covered with many large vesicular fat droplets and hepatocellular ballooning appeared,

indicating that the ammal model of falty Hver way saccessiully established by
induction.

[00243]  The resulis of antmal experiments showed that a plurality of test compounds
exhibited the effects of lipid reduction in snimal Divers after admimstration for a
period of 4 or 8 weeks.  The results were shown in Tables 8-1 and 82

[00244]  Table 81 Test compounds could reduce bver lipwds in animals

{adannistration period of 4 weeks)

ftems T in Bver TC i fiver
Gt mggliver mggtiver
Blank (=13} 25,8 * 93 wws 25 & 4 www
HFD {n=12) 320 & 682 8.6 = 35
Positive Control

Silymarie 5.0 mgikg (n=ti} 6.8 = W4 P 38 £ QB wes
Silverarin L5 mg/kg {(n=0) 65.9 + J23 O+ 3.7 0.4 ™
Single test compound

Phloridzin 1.8 mgkg (a=6) 48.9 & 1 Y™ 28 £ B8 e
Eriodictyol 5.8 mgkg {(n=6) 542 R X I X & 9,9 sw
Eriodictyol 2.8 mgkg (6 ) 43.1 # 13,1 W 3.8 & LY #*®
Sucralose 7.5 mgikg (ns6) 5.8 & 0 xes o 30 2 0.9
Rucralose L8 myg/kg { 06 } 68.9 & ITE ¥# 3.0 1,9 www
Menthol 1.8 mg/kg {(n=6) 7.3 & M3 ¢ 4.4 £ 35 %
Mannitol 7.5 mgke {(n=6} 238 & 244 wan 4.7 13
Mannitel 4.8 mg/hg {(n=6) TLE & 488 sx 73 & 2.8
Mannitol 1.5 mg/kg (n=0) 618 % 36 Y 34 & B.6 Ao
Saccharin L8 mefkg (053 ) 4.0 % 414 2.8 & LE =9
Poerarin 2.5 mg/kg (n=6) 894 & 491 ® 6.7 & 2.7
Hesperitin 2.5 mg/kg { =0} 678 % 166 ¥ 3 & 8,7 =%

Combinations of two test componnds
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Hems TG i liver T i biver
Unit mgdy iver mfg Hver

Saccharin + Mannitol
L8 mg/kg +1.5 mp'kg (as6)
Aenthol + Mannitol

71.6 & J2Q W 5.5

A5
o
A5

. N 543 + 1L sww

43 mgkg + 4 S mg/kg (a6}
Menthol + Manuitol , o . L
. . 30 & 12 sy 69 & 1.7
13 mg'kg + L3 mg/kg {a=6)
Nenthol + Maonitol o . _

. N 266 2 774 39 & 1.7

Smgkg + S mgkg (ned)
Combinations of three test compounds
Menthol + Mannitol+ Eriedictydl - _ ,
831 + 549 =® 6.0 & 23

Smgfkg + .8 mgfkg + .8 mykg (6}

Prata were exprossed as means 280 Statistical difference resolied from ANOVA and 18D was

denoted by words, Pp<0.08, FPp00, Y0008, as compared with HFD,

’ ‘s T triglyveenide

Huspertiin ot s "
. T total cholesterpl

Puerarin

Erodictyol

Phloridain

Mannitol

Menthol

Sucralose

Sacchanin

[00248] Table B-20 Test compounds could redoce bver lipids it animals

{administration peniod of B weeks)

Hems TE in Bver TC in Bver
Unit mgfy liver mgig liver

Blank (n=7} 22.6
HED (=8} I87.3

#
¥
o
2
%
%
-
o
#
oot
Ja
#*
%
%

o3
L
o
1.3
o
3
o

4
Sk

Combinations of two test compounds
Sucralose + Manmitet . L
3 V , d - ‘ §Q‘ & ; -‘A> * % :t “ . } aR
7S mglkg + L mgkg (08 ) 153 36.2 6.9 34
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{tomy TE i hver TC in hBver
Unit mglg liver my Hver
Suoradose + Maanitol . .

N 1444 & 399 60 & 1.2 %

1.5 mgdkg + LS mgikg (a5 )
Eriodictyol + Mannitol
5.0 mgikg + T8mglkg (wd )

64.5 £ 387 Y 36 & 11 www

Ertodictyol + Sucralose
SOmghke + 7.5 makg (o6

41.1 4 281 FER 2R & 1O mRn

Sucralose + Mannitel + Eviodictyol
7.8 mgihg + 7.8 mpkg + 2.8 mgikg (n=6 )

Data were expressed as means 28D, Statistical difference resulted from ANOVA and LSD was
denoted by words, *p0.05, *¥p0.01, ***p<0.003, as compared with HFD.

Ertodictyol TG mglyceride
Mannitol TC: total cholesterad
Sucralose

f00248] The results showed that TG and TC mcreased in Bver of mice induced with
fatty liver.  Among the test compounds administered separstely, hesperitin, pueranin,
ertodictyol, phlondzi, manntol, menthol, and sucralose could reduce TG i liver
significantly.  In particular, an excellent offect of about 7% reduction in liver TG
coptent (pilO08) was achieved after d-week weatment of enodictyol.  In addition,
hosperitin, oriedictvol, phioridzin, mannitol, menthol, sucvalose, and saccharin could
reduce TC in Hver significantly.  Specifically, an excellent effect of about 56%
reduction in liver TC content {p<0.005) was achieved after doweek treatment of
sgechana.

[00247] When the combination of two lest compounds was administered, the
combination of saccharin and mannitol, the combination of menthol and manaitol, the
combination of sucralese and menaitol, the combination of eniodictyel and mannitol,
ar the combination of enodictyol and sucralose could veduce iver TG significantly,
n particular, an excellent affect of about 7% reduction 1n Hver TG content {p<0.003)
could be achieved after doweek treatment of the combination of menthol and mannitol;
and an excellent effect of abont 78% reduction in hiver TG content (p<.005) could be
schieved after S-week treatment of the combination of eriodictyol and sucralose. In
addition, the combination of sucralose and mannitol, the combination of enodictyol

and manuiiol, or the combination of enodiciyol and sucralose could reduce liver TC
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content sipgnificantly, tn which an excellent offect of sbont 77% redoction w fiver TC
content {(p<.005) could be achisved alter Boweek trestovent of the combination of
eriadictyol and sucralose.

fo0248] When the combination of three test compounds was adomimstered, the
combination of menthol, mannited, and extodictyol or the combination of sucralose,
mannitol, and enodiciyel could reduce liver TG significantly. In particalar, an
excelient effect of abowt 79% reduction In Hver TG content (p<0.005) could be
achioved after S-week treatment of the combingtion of suoralose, mannitol, and
griodictynd. In addition, the combination of sucralose, mannitod, and ertodictyol could
reduce Hver TC significantly.

[00249] 6.2.2.3 The test compsounds ave effective in veducing Hver damage
[00250] 6.2.2.3.1 Effects of reduction in Hver Paf and Hver damage of Hiver tissue
002811  The resuits of animal experiments showerd that a plurality of test compounds
exhibited the efficacies of Hver fat and lver tissue damage reduction dusing the test
period of 4 weeks,  Fig 5 showed liver tissue damage of animals having fatty bver
The liver tissne damage included mwany large vesicular fat droplets covering liver cells
near hepatic portal ares (nclading the bile duct, portal vein, hepatic antery) and
hepatocelindar ballooning, By comparison, afier being treated by sibymarin, meathol,
griodictvol, or mannitol for 4 weeks, large vesicular far droplets within liver cells in
Hver tissue section were significanily reduced. A portion of small broken droplets was
still observed in mice treated with silymarin, but the liver tissug type of mice treated
with menthol, eriodictyol, or mannitel was close to that of animals in Blank group,
indicating mild fatty biver disegses Furthermore, the result of NAS sconng was
shown in Table &

[ou2s2]  Table 9 The test compounds could reduce the condition of Hver damage In

antmals

ftems \MS

Unit mg'g fiver

bli}iank {r=13} 87 x D5 #RR
HED {n=12) 33 + 1.7
Positive Control

Siiymarin £0 mgfkeg (v 8.8 x B4 AR
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Hems NAS

Unit mgiy liver
Sibvmarin L5 mgikg {n=0) 1.5 + 868 °

Stugle test compound

Phloridzin 2.8 mg'kg (n=6 ) 1.8 ® 10

Eriodictyol 5.0 mgikg {(n=6}

Eriodictyol 2.8 mgike {n=0) 1.8 + 68 ¥

Brodictvol 7.5 myky (a6 18 * 1.1

Eradictvol 1.5 mgfhyg (a6} 1.8 & 2.0
Menthol 1.5 mpikg {(n=6) LR * 1.6
Mannitol 7.5 mg/kg {n=6} L7 = 08 %
Mannitol 4.3 mgfkg (n=6)} a7 & 19

Mannitol 1.5 mg/kg {n=6) 1.3 £ $8 ¥

&

Saccharin 1.5 mafkg (n=33

£ prmesfhoes & v )
Puerarin 2.3 mglkg (06 }

Hesperitin 2.5 mgky (o6 ) 1.7 & D8

Combinations of two test componnds

Sacchanin + Mannitol
18 mgfke +1.5 mpdke (a6}

Menthol + Mannitol
4.5 mefke + 4.5 medkg ()

¥ ]

13
5
A3

Menthol + Mannitol

: : 8.7 & g3 RF%
g £ g o ~ N
13 mgkg + L3 mg/kg (a6

Menthol + Mannitol
Smgkg+ 5 mgkg (n=6)

]
Lh
#
P
v )

Combinations of three test compounds

Menthel + Mannitel+ Ertedictyol

o _ NN 2,0 & 1.4
Smgkg + Smglhg+ Smgkg (=6}

Dats were exprossed as means S0, Stapstics! difference resulied from ANOVA aud LD was
denoted by words, *p<0.08, #0401, ¥¥P 0008, as compared with HFD.

Hesperitin
Puerarin
Ertodictyol
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{rems NAS
Unit mgfg liver
Phlornidain

Mannitol
Menthol
Sucralose
Sacchann

feo2s3]  NAS (Nonalooholic Fatty Liver
gotivity  soore  of  nop-alooholic  fatty

Jun Y 131321, and comprehensively evalugted the de

Disease Activity Score} indicated the
discases 2003

Hiver [Hepatology.

agree of stestosis, fobudar

Py

inflammation, and hepatosyte ballponing. The score sheet was shown in Table 10

Higher score indicated severer Bver damage.

Table 18: NAS Evaluation Project

Hiems Scere Degree Definition and Description
Steatosis 6 | <3% Refers to smount of surface avea nvolved by
steatosis as evaluated on fow to medinm
power examination; mintmal steatosis { 8%}
recelves a score of O to avold giving exvess
weight to biopsies with very little fagty
change
1 3-33%
2 >33-66%
3 >66%
Lobular 0 | Nofoci Acidoplul bodies are not included i this
inflammation assessment, nor 18 portal inflgmmation
H <2 foct /260X
2 | ¥4 feci Qb
3 »4 foci /200x
Hepatooyte ] None
ballooning 1 | few balloon The term “few" means rare but definite
cells ballooned hepatocytes as well as vases that
are diagnostically borderline,
2 Many cells Muost cases with prominent ballooning also
{prominent had mallory’s hyaline, but Mallory's hyaline
hallooning 1s not scored separately for the NAS,
[002584] The resalis showed that hver fissue damage occorred in mice induced with

fatty Hiver {NAS increasing)  Among the

58
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griodictyol and mannited could reduce Bver damage significantly. 1t is notable that
when the combination of two compounds was admimstersd, the combination of
menthol and mannitol achieved an excellent effect. There was hardly any liver
damage appearing.  The NAS was the same with that of the Blank.

[0025858] 6.2.2.3.2 Effects of reduction in liver dysfunction

[00256]  The resulis of animal experiments showed that a plurality of test componnds
exhibited the eofficacies of liver dysfunction reduction in ammals during
administration peniod of 4 or 8 weeks. The resudis were showed in Table 1.1 and
Table 11-2,

{02571  Table 1.1 Test compounds could reduce Liver dysfunction in animals

{adovnistration period of 4 wesks)

Hems ALY AST

init [REED LA

Blank {(n=13} 316 & 16,1 =¥ 112.2 & 33,9 wws
HED {ie=12) A & 482 1868 & OR

Positive Controd

Silvearin 5.0 mg/kg (=8} 33y £ B3 www 168.1 + 42,6
Sbvmarin L5 mg'kg {p50) 438 * 187 ¥ 1538 + 633

Single test compound

Maunnitol 7.5 mgikg (o0 "ZSJ} % 'm.s e '63'3 % "',?:«‘ RER
Maunnitol 4.5 me/kg (nn) 44,58 + 89 ¢ 107.6 ® 843
Mannitol 1.3 mg/hg (56} 468 & 114 ¢ 1872 & 421
Sucradose 7.3 mg/kg {6 ) 33 4+ 51 =% 74.3 + I8.6 w=
Seeralose 1.8 mefkg (a6} K2R 168 ww# 127.¢ & 312
Eriodictyol 3.0 markg (ns3) 4.4 263 1814 & 423
Eriodictyol 2.5 mg/hg (n=8} 33.7 + 188 @ 1609 & 420
Puerarin 2.5 myghg (a6 ) 34.4 & I4,7 Aws 66.9 + 8.8 FEE
p;ﬂm;d?mg ; ,,m;}‘g \ . nm{, \ ....................................... 35* ............ + 9! ........ e ; MQ ............ * - % 2 ..................
Hesperitin 2.5 mgkg {n=6) 368 % 221 %% T4 & IL2 AN
Menthol 1.8 me/hg {596} 41.5 2 13T O+ {298 * 371
Saccharin L3 mgikg (o ) 317 3 297 1704 & 288
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Hems ALY AST

Unit L UL

Combinations of two test compounds

Menthol + Manuitoel
S mgkg + S mgikg (a6}

4
%

239 178 w¥# a4 + 82 b

Menthol + Mannitel

. w e 16,7 + 43 wwr o 398 & 7.8 A%
18 mgikg + L8 mg/kg {6}
Sucralose + Manunitol 5.4 (52 1.4 I8
, . . 28 ES S 3 4 8 ®
7.8 mgikg +7.8 mykg {ns6) "
Sucralose + Mannitol ) _
. , - . 52.4 & 340 521 + 238 *
L5 mgkg +1.5 mgikg (n=6)
Erodictyol + Manoitol 34 . 105 151 6 - 549
S.0mgikg + 7 5mgfkg (n=d) '
Eriodictyol + Sucralose 38.2 £ 1009 143 8 C 676
. g ' 40 S §A . 183, & }‘f\"}‘
Stmgihg + T5mglkg (a4 ) )
Saccharia + Manuitol o . — s - .
$17 & 843 6.8 £ 276 wRR

L5 mgkg + LS mygkg (n=6)

Combinations of theee test compounds

Menthol + Mannitol + Eriedictyol 312 £ R sws 548 £ {33  wwn
¢ . P . N TR i L3t »,-' f: 3 '
Smgfkg + .8 mgikg + .8 mpkg (=6}

Prata were expressed as means £580, Statistical difference resulted from ANOVA and L.5D was
denoted by words, 0,03, ¥¥ (01, ¥¥¥ <0005, as compared with HED,

Hespenitin

Puerarin . . . -

. ALY slanine aminotransferase
Hesperttin ore .

. AST aspariate transamingse
Puerarin
Erodictyol
Phloridain
Mannitol
Menthol
Sucratose

Sacchann

f00258] Table 11-2: Text compounds could reduce Biver dysfunction in animals

{administration period of & weeks)
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Hems ALY AST
Uit AL UL
Blank {n=7) 651 & LA AR 936 4 43 A
HFD {(n=8} 118 =z 262 1094 & 464
Combinations of two test compounds
Sucralose + Mannitol :
- ey . N 92.4 * 168 49,58 & 14.4 R
7.8 mpkg +7.8 mytke {a=5)
Sucratoser Manatiol
DA : \ 1125 & 238 830 & 20.0
A mgetke +1.8 mptkg {nsd )
Combinations of three test compounds
Sucratose + Mannitol + Ervodictyol
408 = 122 RAR

TR mefke + 7.5 mgdke + 2.8 mgikg {96}

Data wore expressed as means S50, Statistical difference resulted from ANOVA and LD was

denoted by words. ¥p<(L08, ¥¥p<(t.0], ¥ pii 003, as compared with HED,

Mannitol

Sucradoss - . . .
ALT: slamipe aminoiransferase

AST: aspartate fransanunase

[002591  ALT and AST are most commonty used as enzyme indicators to reflect the
biochemicgl dysfunction of liver  Under nommal circumstances, these enzyvmes
present in liver cells. However, when hver cells are damaged, they will leak
increases of serum ALT and AST values generally reflect liver inflanunation and liver
dysfunction,

[00260] The resulis showed that animals induced with fatty Bver {ALT and AST
values increasing) suffered from lver dyvsfunction.  Among the test compounds
administered separately, all the hesperitin, puerana, ericdictyol, phlovidaia, manmtol,
menthol, sucralose, and saccharin could reduce ALT and AST values significantly,
In partivular, exesliont effects of abeut 64% reduction in ALT value {p<0.005) and
ghout 50% reduction in AST value (p=0.005) could be achieved after d-week
trestment of mannitol.

[0261]  When the combination of two test compounds was administered, both the

combination of menthol and mannitol, and the combination of enodicivel and
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sucralose could reduce ALT value significantly.  Also, the combination of menthol
and mannitol, the combination of sucralose and mannitol, or the combination of
saccharin and mannitol could reduce AST value significantly. In particular, excellent
effects of about 76% reduction o ALT value (p0005) and about 82% reduction in
AST value (p<.003) could be achieved after 4-week treatment of the combination of
menthol and mannitol.

[00262] When the combination of three test compounds was administered, the
combination of sucralose, mammiol, and enodictvol could reduce ALT value
significantly {p<0.005},

[00263]  6.2.2.4 The test compounds can improve liver antioxidant activily
[00264]  The results of animal experiments showed that a plurality of test compounds
exhibited the efficacies of fver antionidant activity 1mprovement i ammals doring
the test periad of 4 weeks. The resolts were showed n Table 1241 and Table 12.2.
{o0265] Table 12-1: Test compounds could improve liver antioxidam actvity in
animaly (Gpx and GSHY)

{toms Gpx GSH
Liniy YL Lt
Blank {n=10} 25888 & 8243 12341 & 955
HEFD (n=8) QISTE & 3UR2 IS0 & 2038

Positive Control

Sitymarin 5.0 mgkg (=) I3583F & 12083 vy (3988 & 3NS5

Stugle test compound

Mannitol 7.5 mg/kg { ow6 ) 37383 & 6681 wwr 2477 & 4589, Aww
Mannitol 4.8 mekg (am8) 34233 + H478 MY 16081 & 3089 ¥
Masnitol L5 mg/kg {056} SRRO0 £ 5352 IR28 2 2760 =
Poerarin 2.5 mghg (o=6) ISRLT & 10887 YRR L4980 & 1808 ¢
Sucralose 7.8 my'kg {(n=8} 33340 & ITVT ww 16091 & 2011 »*
Sucralose LS mg/kg {us6 } 29950 % 6514 ¢ 14480 & 2818
Phioridein 2.3 mg/kg {6} 32340 & 808y e 13§77 & 1682
Hesperitin 2.5 mgfhg {n=6) 31333 % 3T ¢ 1742.6 & 2418 wn##
Eriodictyol 2.5 mg/hg (n=8) 30833 = 378n ¢ 13020 & 2411
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Hems Gpx GSH

Uit 38 L

Meathot 1.3 mgfkg (o6 ) 20017 & 8402 4327 % 1040

Data were expressed as means 280, Statistical difference resulted from ANOVA and LSD was

denoted by words, “pLO3, ¥ p<0.01, ¥ pa 005, as compared with HFD.

Hesperitin

Puerarin Gpx: ghutathione peroxidase
Hesparitin GSH: glutatidons

Puerarin

Enodictyol

Phlondzin

Mannitel

Senthol

Sucraloge

foo2es]  Table 12-2: Test compounds could wmprove liver antioxidant sotivity in

antmals {Grd and SOD)

Ttens Gird SOD

Linit Ui UL

Blank (n=10} 1238 2 39 3863 + 38.8

HFD (n=8) §2.1 + 2.7 3717 + 493
Posttive Control
Sitymarin 3.0 mgkg {(n=6) 889 % 292 4359 & &2 &

Single test compound

Mannitol 7.8 mg/hg (=6} 16 = 320 AR 462.8

Hr
7.3
|3

.8
Mannitol 4.5 mg/kg (a6 ) 10.] & 184 & 429.2 + BR.2
Maunnitol L5 mg/keg {n=6} 983 & 221 3673 & 388
Puerarin 2.5 mg/kg {556 99.0 % 172 4345 & 59.8
Rucralose 7.5 mg/kg { 06 } 98,4 + §17.2 359990 * 34,8

#

‘5
&
B

Sucralese LS mg/ke {n=6} 100,06 = 185 373.0

Phioridzin 2.8 mg/kg {n=6} 822 3 336 411.5 + §1.8
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ftems Gird SOD
Unit LHL L
Hesperitin 2.5 mykg {n«é) 1628 £ 283 488.3 * 66,7
Eriodictyol 2.5 mgrkg {56 ) 86.9 & 87 3889 & 340

Menthol 1.5 mgikg (o6 ) 952 % 182 427.9 = 419

Data were expressed as means £80, Statistical difference resulted from ANOVA and LSD was

denoted by words, p<.05, S¥p<(L01, ¥¥¥%p0 003, as compared with HFD.

Hesperitin

Pusrazrin g g g .

) . Ord: Glutathione redoctase
Hespentin v g . .

, . SGD: Superoxide disniutase
Puerarin

Eriodictyod
Phlondein
Manaitol
Menthol
Sucralose

feo267]  Gox, GSH, Grd and SOD wre common members of liver antioxidant
systems that can reduce oxidative stress in the bver sad prevent liver from damage

caused by oxidative stress. Increases of Gpx, GSH, Grd and SOD values indicate liver

T

roaintaining hetter antioxidant activity,
[00268] The results showed that the antioxidant activity of mice induced with fatty
ver was reduced. Among the test compounds admimistered sepavately, all the
hespenttin, poerarin, ertodictyol, phloddain, mannitol, and sueralose could improve
atioxidant activity significantly,  In particular, excellent effects of substantial
16 inereases in Gpeo, OSH, Ord, and SOD levels {p<Q003) were achieved after d-week
treatnisnt of mannitol
[002689] In summary, the compounds as tested including mannitol and sucralose and
others can redace fat content 1 the bver, reduce liver damage, and mnprove lver
antioxidant activity. These compounds bad been confirmed safe through animal
1S experiments and found having potentis! 1o be developed tto health food or drugs for
reducing Bver fat and ameliorating associated disorders, such as fatty Biver dissases,

acnte and chropic alechalic fatty Hver diseases, acute and chrome non-aleoholic falty
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fiver discases {(NAFLIY), asoute and chronie gleoholic hepatitis, acute and chronic
non-alecholic  steatohepatitis, won-alccholic  cirhosis, and  alcoholic  cirrhosis

ACD-9-CM dingnosis Cades: 37U, $TL0, STLL $71.2 $713, 8714, 8714, $71.9).
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CLAIMS
What is claimed iy
1. A conpound which s regre iz,d by Formula (1),
Lééwgmgg

Forpmda (1),

whersin

L is a sturated or unsaturated aliphatic group,

R 15 selected from the group consisting of hydrogen, a polyol group and @
saccharide group of (G, wherein G s 3 moncsaccharide restdhue and p is an integer
from 1 to 100 wheretn at foast ong of the hydroxy! groups in {0, is substituted by a
halogen atom; and

g 18 an teger from 2 t0 4, and each of R 13 the same or different,

or & pharmacsutically acceptable salt thereof

2. The compound of claim 1, wherein L is an alkyl group baving 1 10 40 carbon

atoms.

3. The compound of claim 1, wherein L s selected form the group consisting of' a
branched-chain alky! group, a straight-chained alkyvl group substinuted with a benzene
g, & branched-chaw alkyl group substituted with a benzene ring, 8 benzenvl group
substituted with a straight-chained aliphatic group, and a beazenyl group substituted

with a branched-chan aliphatic group.

4. The compound of claim 1, wherain the polyel group 1s hinear or circular,

sphstituted or unsubstituted.

5. The compound of elaim 1, wherein the monosaccharnide residug 18 8 hexoss.

& A compound which is represented by Formla (1),

Ry-O-X-{CHpeX-0-Ry  Formuda (10,
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wherein
Xis (=0,
R; and Ry are the same or different, selected from the group consisting of

hydrogen, a polvel group and a sacchanide group of (G}, wherels G w2

5 moncescchanide rosidoe and pois an integer from 1 1o 100 wherein 3t least one of the
hydroxyl groups in {G) i3 substiiuted by a balogen atom, wherein when Ry is
hydrogen, then Ry is not hydrogen; and

m 15 an infeger from 1 to 40,
or & pharmaceutically acceptable salt thereof,
10

7. The compound of claim &, wherein the polyol group s ~CHCHOCHLOH,

wherein n is an integer from {1 1o 18

& The compound of claim 6, wheretn two or more of the hydroxyt groups tn {G),

5 are substituted by halogen atarms,
9. The compound of claim &, wherein the monesaccharide residue is g herose.

16 The compound of claim 9, wherein the henose iy selected from the group

20 consisting of an aldohexoss and a ketohexose.

11, The compound of claim 6, wherein the saccharide group Ry or Ry s
represented by ~Ge-O-0, wherain 3y and Gy are the sawe or different, selected from

the gronp consisting of an aldobexose and 2 kelchexose, and at least one of the

25 hedroxyd groups Gy or at least ong of the Bedroxyl groups 1o Gy Is substituted by g
hatogen atom.
12, The compound of claim 11, the halogen stom s selected from the group
consisting of chloring, bromine and oding,
3¢

13 The componnd of olaim 12 wherein the halogen stom 15 chlonne.

14, The compound of olaim 11 whersm (& is gi.z;zs:?csse wheeein one of the

thuted by ohlorme; and Go 1 fuctose wherely two of the

toedroxyl groups 18 subs
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fivdroxyl groups are substingted by ahlonne.

1S The componnd of olaim 11, whersin Ry or Ry is represented by formuds (Ia)

formula {la)
16, The compound of clatm 7, whercin wand nare 4,

17, The componnd of elatm 1, which ix selected from the group consisting off
18 (AR IR AR SR SR M6-(({2R, SR )2 S-bis{chloromethyl 13 4 dihvdroxytetrahiydro
foran-2-vDoxy-3-chioro-4, S-dihvdroxyietrahydro-2H-pyran-2-vDimetingd

2R AR ARN2, 3 4,5 Spentahvdroxyheny?) adipate of Formulda |

OH OH

SN S AN
2 o o . . S
At g o \\\s‘" N S S
. R

NG O O

1% Formula b

I8, The compound of claim 1, which s CS-mamnitol of Formula 2

Formula 2.
20

19 A compound which is represeated by Formuda €,
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Formula ©

wherein Ph is phenyt and Ba is benayl.

2 A pharmaceutical composttion comprising & compound of clam 1 or a
S pharmaceutically acceptable sglt thercof together with & pharmaceutically accepiable

carniet

210 A method of for preventing or treating a disease or condition in a subject
in need thereof, comprising admunistering 0 the subject an effective ameunt of a

1 compoond of clatm 1 or a pharmaceutically scceptable salt thereof.

22 The method of colaim 21, whersin the compound of claim 1 or &
pharmaceutically acceptable salt thereof is administered in combination with one or

more additional agents selected from the group consisting of:

4‘
L

{1y a first active agent selected from the group conssting of polvethylene glyeol
sorbiian monolaurate (Tween 20, microcrystalline codlulose, dicalelum phosphate
dihydrate, By 33, saccharin, mannitol, Cremophor RH40, sucrglose, crospovidons,
sodium starch glyveolate, Eudragit SO0, croscanmellose sodiwm, Pluronie Fo8,
menthol, low-substituted hydroxypropyl cellnlose, prepelatinized starch, Dextrates NF
20 hvdrated, citrie acid, Cremophor BL, Aerosil 200, Myn $2, sorbic scid, temon oil,
hydroxypropyl  cellulose,  Sorbiiol, acesulfame potasstom,  hydroxypropyl
methvlcelhdose, actose monchvdrate, maltodexirin, Bey 38 Bey 76, Tween 80,
Tween 40, PEG 400, PEG 4000, PEG 8000, Span 60, sodiwm benzoate, hydroxy
sthyimethylcellulose, methyiceltulose, Span 80, sodium cyclamate, alvesryl behenate,
35 oxide red, glycerin monostearate, Copovidone K28, starch acsiate, maunesium
stearate, sodium lmeryl salfate, Providons K30, PEG 2000, and  Neacetvicysteing
{NACH and gnv combination thereot]
(i1} a second active agent selocted from the group consisting of sadium laurvl suifate,
memthal, sucralose, mannital, sorbitol, sacchann, glveenin, sodium benzogte, oxide

30 red, pregelatinized starch, sodium cyclamate, sorbic acid, femon ofl, citric acid,

butyvlated hydrosvanisole, ponsinm, sovilexdn, euodictyel, crgosteral, P-myreens,
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hyperoside,  (fhoatechin, galangin, morn,  scadopitysin,  didymin,  gossypin,
huteolin-T-glucoside, {(+i-taxifolin, wans-cinnamic acid, diosmin, limatin, xyiitol,
futeolin,  swertiamarin,  puerarin,  phlondain,  sinensetin,  {-}epigallocatechin,
kaempferol, ursolic aad, sthymarin, (H3lovonene, besperidin, (- epreatechin-3-gallate,
silybin, fomonopetin, mynstic actd ethyl ester, cicosapentasnoic acid {EPAY
wongonin,  povidone  K-30,  protocatechuic  acid,  wmbelliferong,  hespenitin,
nordihydrogusiaretic  acid, neohespenidin, naringin, (-epicatechin, glvevrrhizin,
baicalin, guercitrin, batcalein and any combinations thersof, and

any combination of {1} and (1),

23. The method of clatm 22, wherein the one or more additional agents are
sedected from the group consisting of dicalonwm phosphate debydrate, menthol,

mannitol, sucraiose, N-acetvloysteine {NAC) and any combination thereof,

24, The method of claim 32, wherein the one or more additional agentx ave
selected from the group consisting of (1) « combination of ssccharin and manniiod, (2)
a combination of menthol and mannitel, (3} a combination of sucralose and mannitol
{4} a combination of eriodictyol and mannitol, (53 & combination of erlodictyel and
sucralose, {8) a combination of menthol, mannitol, and eriedictvol, and (7) a

combination of sucralose, mannitol, and eriodictyol.

25 The method of claim 22, wherain the compound of claim 1 or a
pharmaceutically accepiable sslt thereot gnd the one or more additional sgents are

administered simultaneousty or sequentially.

26, A method of for proventing or treating a disesse or condition characterized by
increased eyvtochrome P4S0 activities or increased free radical level in a subject in
need thereof, comprising administering to the subject an effective amount of a

compound of claim 1 or 8 pharmacsuticsily acceptable salt thereof.
27, The method of clam 26, wherem the compound of claim 1 or »

pharmaceutically acceptable salt thereol Iy admimstered 1w combination with one or

wore of the additional agent as defined in clatm 20
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28, A methed for proventing or trealing organ mjunies in g subject in nesd,
comprising administering to the subject an effective amount of 8 compound of claum 1

or & pharmaceutically acceptable salt thereof,

5 29 The method of claim 28, wherain the organ injuries are in liver or kidney.

30, The method of claim 28 wherein the organ imjunies are caused by
therapeutic drug, CCLs or lipid.

10 31 The method of claim 30, wherein the therapeutic drug is acetaminophen,

320 The method of olaim 28, wherem the compoond of claim 1 or 8
pharmaceutically acceptable salt thersof 11 administered in combination with one or
more of the additional agent as defined in claim 20,

5

33 A method for preventing or reating hepatotoxicity 1n a subject in need,
comprising adninistenng to the subjest an effective amount of g compound of claim 1
or & pharmaceutically acceptable salt thereof

20 34, The method of claim 33, whersin the hepatotoxicity 15 caused by 2
therapeutic drug, CCLs or lipid

35, The method of claim 33, wheretn the therapeutic drug is acetaminophen.

25 36 The method of claim 33, wherein the compound of claim 1 or &

pharmacentically accepiable salt thereof s administered in combination with one or

more of the additional agent as defined i claim 20,

37, A method for preventing or weating fatty Dven profecting Hver function or
3 ameliorating Hver diseases cansed by fatty liver or other associated disorders,
comprising administering to the subject an effective amonnt of & compound of claim 1
or & pharmaceutically acceptable salt thereof
37, wherein the compound of claim 1 or &

3% The method of colaim

x

71



5.4

£

WO 2017/050298 PCT/CN2016/100187

pharmaceutically accepiable salt thereof is administered in combingtion with one ar

wore of the additional agent as defined in olaim 20,

38 Use of a compound of claim 1 or & pharmaceutically acceptable salt thereof
for manufacturing & medicament for preventing or treating 2 disease or condition

characterized by increased cytochrome P450 gotivities or inoreased free radical tevel.

40 Use of a componnd of claim 1 or & pharmaceutically acceptable salt thereof

for manufaciuning a medicament for preventing or tregling organ mjusies.

41. Use of a compound of claim 1 or 3 pharmacsutically acceplable salt thereof

for manufacturing a medicament For preventing or freating hepatotoxicity.

42 Use of 2 compound of claun 1 or a pharmaceutically acceptable salt thereof
for manufacturing a medicament for preventing or treating fatty Hiver, protecting liver

funciion or amcliorating liver diseases caused by fafty Hver or other associated

disorders,
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A linker agent that can provide one or more ~-COOH + R-OH
to perform esterification

The linker agent in the first esterification provides S{tap ! o
. - - . . 5 pate iy d
the first ~COOH to form a first ester bond with R I¥ esterification
R
L+C—-0~R
1
The linker agent in the second esterification provides Step 2
the second-COOH to form a second ester bond with R 2nd esterification

L1 C~-0~R
2

e 15 . , e . Step 3

The hinker agent in the second esterification provides

the third ~COOH to form a third ester bond with R 3+ esterification

C~0~-R
3
Step 4
the fourth ~COOH to form a fowrth ester bond with R 4 esterification

6/6
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F bR BT R,

12 QAR R TP IR AL & 4, ForhiZz e 3R 50752 4 B T Hh S 50 AR BT 4L R )
.

13 AnBUR ESR 12 R AL &4, Herbrizpd & TN R

14 AR EESR T BTR AL &4, Ferp GO A AR, b — Rl U DL R G2 R
B Hrh AR R U

15 BRI ER T IR AL &4, FerPRiBR: A2 H 3K (Ta) Ko

Cl
- o Cl
b HO OH
0 0-
Cl
HO
i (la).

16 . WIALRIELR TR AL &4, HoHmAln 4

17 WAL SR BT IR AL &40, Hoo ik 5 T R B B s B4 =01 (2R, 3R, 4R, 5R,
6R) —6- (((2R,5R) -2, 5- X (FH &) -3,4- —FFL USRI -2-58) A 08) -3-F-4,5- 2t
U &S —2H-AE R —2—3L) FE 3L (2R, 3R,4R) -2,3,4,5,6- AR O 3E) & g

OH OH O -
- @)
HO/\_:/'Y\’ 7{\/\}0#*%:0 cl
HO OH ®) HO
HO OH
O O-
HO Cl X1
18. AnBURIER IFTR AL &4 . 2 32 Co—H Ha g
0
0
OH
0
oo 2
19. —F ORI &Y
0
>~ OH

0O © (s}
Ph

0
Ph e
HApPh oAy FE HBn oy R 3 .
20. — MR AW, B F WA ZE R TR AL S P E Hi R 25 bl 8252 i Eh 2R DL e —
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B % bl 52 2 s Ak

21. —Fp HTAEA 7 B AR A T8 876 7 22 908 BORRE I 5925, B3 35 el i /ARt A
— RN ABCR B R 1T IR 14k S R 245 T 2 i 3h 2k

22 QAR SR 21 BT 16 53, oAz AR L SR 1Tk i AL S LR 24 b mT 252 11
R 5EE T F AT A R B — a2 AR R 45 At F -

(1) G M, 2k E T R A AT R B - R 2 B oKl B4 05 5 A A TR 15
(Tween 20) SR 4l2E 2 BEER 45 /K& Brij 35845 . H #&F¥,Cremophor RH40.—=
SN AR N VER FE LR AN JEudragit S100.38 BEFR L4 4E K44 . Pluronic F68.
TEA S ARBURER TA BE 21 4 & TR AL VE M Dextrates NF/K &) ¥4 R .Cremophor EL.
Aerosil 200\Myrj 52 IIZLER FTAE M RN ST 4 31 L (L AL EE | TRt g 4 Je R R
YR LB EK W) ERERIRS \Brij 58.Brij 76.Tween 80.Tween 40.PEG 400.PEG
4000.PEG 8000.Span 607 HIFREA.F2 L S F IR AR 4E 3R L FH L4 4E 2 . Span 80 A L iz 2t
TR BN« Ly i B H VT SR AT H i R AR R T L SR 4R BRK 28 L 2 B v b B IR R B - A A
FERR RSN R 4ERHK30 . PEG2000 , LA SeN-2, Bk 2 e R (NAC) Je HAT A2 4

(11) 2B iEMEAR, 2 EH T NPT SRR B : + e ORI SRR L H
Fa I L B RERG L H i 2R F R B AL TR S B B O e I S R R A« | L AL R A7 A5
T ATRRIR T AR B A e MOAC T SR IR 3R L SR 2 A R L B F AR v L
() ILE R AR ER FZOR MG BSR4 R R B R -7 8 & R
B & & ARER . REANSY Oiosnin) EET RBIEE K RE R 8 300
T EARER RS A ) REETILERR LB ERR K RETZR . (1) 2.
FER T (0) —RILF R -3 & TIREE K CEIR TR A SR OB T IR
(EPA) DU 2 R YEBAK 30 i ) LA IR LT R B8 B 3R 5 FF U B IR B 5 7 Al
B O -FJLA R CHEM R ST MU SR, U AR A & L &

(i) F1 (1) FHERH A

23 WL EE R 22 BT IR 1) 7 7%, F A i — AN ERZ AN AN 2 1 3 TR 51 BT s
TEZH : WK BRI 45 Ty I L H R I — SUREHE N- S B G R (NAC) S AT 2H 4

24 WBLRNEE R 22 BT IR 1) 7 7%, F A i — AN EREZ AN AN 2 i 3 TR 51 BT 4 s
FEAH: () RS AH SR RE G | (2) AT AT H R i A & 3) =S H S BE 26
(4) ZEWy A H BRI AL A . (5) XE My A =S BENE 4L 4 . (6) ATl . H 578 B AN 2 5y )
HE, LUK (7) =SUERE  H B AL E A A

25 QAR SR 22 BT iR 1K) 5 1, oA i AUCR L SR 1Tk i A S W LR 24 b T 252 11
A EZ AT AR [F KT i

26 . — P T 1B BRIA TT A 7 22 B AN H R AR AIE 24 38 1% 448 i €2 28 PAS O F v PR B 38 o
10 B 22 5 1 5 BUORRE 1 9 4 B B i AN it B A R ) AN BRI ZE SR L BT iR it &
Wisk R 2y Tz k.

27 QIR SR 26 BTk I8 7 1, A i AUCR SR 1Tk i AL S sl LR 24 b T 252 1
B G A A W EE R 2057 78 SCHAR A R 701 25 it FH -

28 . —Ff T R 8y 97 A 7% BRI AR R #8000 07 T AL A A B
BRI ZER TR G B R E 2 k.

4
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29. WBURIZR 28 FITI K U532k » He b iz s B 10052 AE T B U

30. WIAURI EER 28 T (K 5 2 » Fe b iz B 40 0352t VBT 254 < CC Ll g T 51 o

31. WBURIER30FTIA I U532 » iz r 29 % L BENG ALy o

32 WM EE R 28T 1 7V » FL A iZ BRI ER 1T iR AL & P B B2 24 b T 3232 1
R 5 — B AR EL R 20 7 78 SR BN IR T o

33— P HI T TRl BA T A /i B A A B R R 0 T S B T A A AT RO
s SR I PR A AL S B B2 24 b T2 (628

34 WIBURI EER33PTIAR IK U5 2k » Fe iz AT L A& Hh R T 259 L CCLa sl i o P 512

35. WIRURIESR 33PN IR U532, iz r 29 % L BENGEE Iy o

36 . WM EE R 33P0 7V » FL A iZ BRI ER 1T iR AL S P B B2 24 b T 3252 1
R 5 — B A UIBURIEL R 207 78 ARSI A g o

37— FH T F0UBls B 77 i 07 DR AT 2 RE B S v AR A A B AR S ST AR
PR 998 ) 5 32 » A0 3 i A A It FH — A 3R R A BUR ESR TR A & P B B 24 B ]
R,

38. WM EE R 3T 72 » Fe A iZ BRI B SR 1T iR A AL & P B B 24 b T #5232 1) #6258
e AN ERE AN UIBUREE SR 20 7 5E SR A R R A it o

39, — R BRI EE R 1T iR A9 AL & P B B2 24 b T 352 1 6 S8 A A ik 5 o2 F 5 i) 2%
915 BV T RFALE AL T 1 0 240 € 2K PAS O i PR BRAE AN ) H 5 25 B A 0 BRAE R 2450 o

40— R ITBCR B SR 1T IR A0 S W B B2 24 _E RT e 32 (0 B 2RI Fade , Lo 1 il 4 7
VEREVEE Y=L hIEOESEY P

A1, — R BOR EE SR T IR A S WD B B2 2B RT 42 32 (0 B 2RI Fade , Hood A1 i 2 7
B B E T T BRI 2540 o

A2 — R BRI EE SR 1T IR A0 5 W B B2 24 B RT 4 32 (0 B 2RI Fade , Hoot 1 i 4 7
915 536 T HE 7 A ORI S B S b i A B e AR S 5 RS FR) R P50 (14 2454 o
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BT RTHSHRERFRFRNCEYIEERE

[0001]  AHICHITE

[0002]  AHIEZR 5K T 201549 H24 H Wi 5562/222, 9595 3 E IR 115 % . 12015
1L H19H HIE R 5562/257,6975 K E G I, LA T20164:3 H31 H HIEH) Z5PCT/
CN2016/0780395 L& G AE 2 2118 R AL ABL, ey A id i 51 7 ORI A AL,

BRARGUE
[0003] A BAPE KA RoiG T IEREVE AR 0T B R AL 51 S i

BEEEA

[oo04]  ZRE A G AT RE i A BRI RT 51, Bl an, ¥6 7 259, 2t B i i, 2
T B R I B R R A o R R SRy (JR R 2 R Panadol) A RR T £ 18k
3y (paracetamol) BYN-Z Bk JE—XF - & 3L 2K 1y (N-acetyl—-para—aminophenol ,APAP) , /&
T AS FH )2 I G A S AR D I e IR 1 24540 » B AE #A V22 RS 244 FHAPAPIT
& R BB E R, T L APAP 51 E ) R 4 2 7 B s AN AE T 32 iR A . R
B LI 7 an P SR (CCLa) 7] BE 51 557 o 15 2 10 IR 98 CUE S5, B APAP 51
JH 25 1 2 W7 BT 8, T H R B2 B DL K S i 4% B AR B RIN - £ B P B iR R (N -
acetylcysteine,NAC) 7] b IE A8 R 2B .

[0005] sk & {87 0T 2 Mk e 32 Py %) 7 SR W i 0 19, DR M G SRAE B3 J5 87N N S i
BRI, AT IA B B FETIUG 2R« 2590 B3 00 5 PR B G AN O R I o SR T, A ke s S R
A5l T 5K 2 T f 2 1 1 A P08 381 v 2 (0 R P i LG e T D e R B R At AT
7E B (B BLD ATRE VA BB T SR R AT R MR R, 5 40 B R R R e | SR
i b P 8 RN R BN LB EHE® f5 2448/t (B Be2) AR 1501 & o 1L 4% g
AR 2 Ja 16/ FRUGHE T, FF AR Bl H BTG PREIR « B B 338 70 it FH 5 3-4 K R 4B, 1 2L
W IR AR 2% S T BT 45340 R 8 DA K U R BEE o A 253 1 1 408 Ik AT ThRE R B0t i (AST>1,
0001TU/L) FIERBCREAR , B AEFE AR MR h 25 F0E L =y A% L AST>1,000TU /L S5 € 1 Fn
JFF/ Wi 03 A 1 7 B A e B R PR 28 AE PR B I DL R, B B A 2 5k D R s At T
[0006] A5k} 2, Pk e 2 1y b 25 0 FR A A TR R I B . (B A P B B, X
BE R RN TE B /NE I P-450s (41 {5, 25 P450s , CYPs) 1 APAPH B R4S BT 51 SR 11T, &
PR % i 1 1T B8 1 S PR T 3 v B 91 S I SR A AE T 51 AT, BB (FeNa) fHEE 43 2%
(fraction excretion) A] X A JH & 145 #5115 FeNa>1) 5B £ &1E (FeNa>1) .FeNa
[ TE SR OA PR R BN B R HP I LT3R )+ (Ut S Hp P B B — 1 2% g LR T 3Rk
) X 100.

[0007] I AREA 24 Jim 1 -2 /0N a2k ) i 9050 F %o 2 T e 366 Ty o 5 1 v 08, g EL T IR 2 VR o 4 K
TN 2 Wl 3 Wy , M 190 %6 N 20 I i oy 5 6 1 B IR (glutathione) ARG R 454
R FAREIY) , R /N T5 96 BIX L i 2 F 4 A [R] B CYPs WBR , fU3ECYP2EL LCYPLA2 N
CYP3A4, HHHCYP2ELAICYP A2 & AU Y 32 B 21 o IX LU 2= 7 AE B AU VIN - 0 9 25 o) 2R il
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W% (N-acetyl-p—benzoquinoneimine,NAPQI) f& —FPaE 5 WG BRI SE AR L 7E IE 8 2514
NAPQT ¢ 37 R[5 40 A w1 75 e H DR s 2 T 18 6 B ) B 82 35 3 8 ) 0T 2 T M 2k iy A 2
H K FEE 2K T HAA O 2, H g A bt H K& 24T %G 130 % i,
NAPQI 45 & K70 T B & A ML B F A R T 3 BUR 47 - H A 2k 2 e a5 R B R
NAPQTH4 &5 & 21 F- DR R 1) B 25 , FHAE JH A0 B PR AE AR JIT A HR Co /N XSO S L 4
[0008] A FF i« H AG B R Bl I AE I AT BB S R PASOVEE 4, in R B2 D oF
(carbamazepine) « Z B S MHERET (Isoniazid) « 47K 3E P [k (Phenobarbital) (A] g2
HAME L ZF (barbiturates) Z3¥)) « R Z N BENR (Phenytoin) 2 fisf B i
(Sulfinpyrazone) EEEEARZE (Sulfonylureas) V.32 & & (Rifampin) Fl3 Fij K i
(Primidone) , 1) 35 A& K J@ H FH APAPIE B 1) 7™ B 25 14 R 300 A TG 5 1 EL A 1% B8 (R I
A RCRE 91 Gn RS N IR 38 A AIE 7K S e A 1 A H O L R BN 2 A DD R RS 4R
H4F Multiple organ dysfunction syndrome,MODS) , M A]REIR A Z AT . LA L EE N, 2,
Mt = B R CYP2E LT B , FLAPAPHR ERIIAIL R 20 9 = AP B - 56— B B, SBEAEF IR 5
APAPSES+CYP2EL 1 5244 , HAZ M BE HRNAPQT IR FE B AR , 7228 — B B, L BERCYP2EL ) - 3%
BT/ B 237/, X B0 1 I FR CYP2E L | 7 &, 1 HL7E LY BENAPQ1 1) R i K 2%
12 580, 17 AE 28 =B B, 75 PR 7 T S TR) , U A < HA B SE 22 9 CYP2E 1 LAV B i £ 1 i 2k
155 5 DRI LG 5 Jr 2 iy 1 B 1 AT 4 Y2 5 8 N - 5 BUH IR 453497 o B R it 98 R B, 0 T 2
T I T A5 TSI /0 B H EH N 2 T JRe B Py i 562 () B 12 5 gk — 20 BH 0 P Ik ] 100 1)
CYP2E 1 [ 3 14 o 48 WU , — 7 TR SRS T o) 2, T i 2 1y 175 3 () 2 M 1) PR AL o A2 ok 10 o
XT T JF By 7= A R TR ARNAPQT SR A& B I1) o LA BT A 7T 27, a4 45 D, w7 DA gsl 2D JH- 44
Jf r 3 JEE Y 25 I H R B VE #E - EHNAPQT 5| 2 R A8 A I A 2R AR D REFRE AT , LA S DNASR A7 , 3k
10K X 0 B G 2k By 5 5 00 PR BF B K. Bl n, AZE R Y = £ (Panax
notoginseng) BT A AT A W) S BE R IR« B R AR A1 = Bl R AR v DL I X R OR3P
BLAHITREIT HH X £ B e 3 1 75 = 0 B 4 43

[0009] Wi 8 N2 SEUF AR A — AR R AR IR FE GO, 507 & I E &=
3% mpR b, “Ha i iF 95 (fatty liver disease,FLD)” & 48 IR A i) i i B ok i U 22
(15 % » BIGER I 10 % PR e 240 M 76 FFE IR 4L 23 070 v S R ) 90 i 7 224 o AR B s ) L 1AL
Hie W7 BE 0T 40 T A 14 B 7 BT 9599 (alcoholic fatty liver diseases,AFLD) \AETF A% 14 Ag
i AT 9%<9% (non—alcoholic fatty liver diseases,NAFLD) 5y HAth[R &, inZi4y, 512/
At g 15 JFF 95 995 o I P22 9 14 s BRARRAE A T HH I IE 7 22 4 (me tamorphosis) BN 1722 14
(steatosis) JEWTTERT %8 (steatohepatitis) B FAMY o 3 T M B 22 14 1) B4 M 160 ¥ 0
Eb, RE I BT 4 0 2N (<33 %) (33-66%) FIEE EF (066 %) - LLAT, AR AT A N R
PR T LR P I8 B I 0, BRI DA L £, (R sl BRI 70 R I 2 S BO™ LI 4 4
A AN RE AL, , EL 2 9 o 56 5 AR N R 38 0, FLDIY) 8 £ 2R B AR 38

(00101 [ M AR 35 I 1] 5 e 2 JHF 95 (1) = 2 i R 18 P o R PRV [ kL, 466 K 22 B30 s o EH
A 15475 BT 51 2 1 o fEAE I 22 1 15-204F , NAFLD T 3¢y R W R0 2 9 1] 5% 140 A O I e o s e
T BRI . Thaler ¥ 78 196 24 1 1A IENAFLD . 1M1 £ 19804 , Ludwi g4 i 1 K H FEBE FINAFLDZ
“GETI G M I i P AT 28 (Non—alcoholic steatohepatitis,NASH)” , fthrE—&F B4 ¥l K i Al
v I ILE FR) IS PR 2 1 8 v R DA « I I 5 £E19865F , Schaf fner F- VIR I , NASHAE A A=
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NAFLDIs A% 5 5 5 47 4 A0 AL P 3 v B 22 AR B8 B BI19984F , Day K I 15-50 % [RINASH & 2
HA AN E LB £F 44k, DR I RIS TATT T 4693 3= BINAFLD . 31 7 4 H , B 7 AFLD, NASHAMY
WG PR _ENAFLD [ AR HE e i — AN B o H T-NASHA 774E , NAFLDAS B A A 9 2 B PG
[0011]  S&FNAFLDII AL, Day Fl James 75 5% (Bl $& HY 1 23 T K E I RHTF 7L 1304 52560 1 —
AT i (Two—hit hypothesis) o 88— FT o7 5 BB DT A, DL K E8 — IR 4T i g B AR
U P % o 55— VR T o 2 EPFR U o R0 M MR v R I 25 i Rl 1) et P2 AR R AR T T S AR 1
BT E R T E AL S ATE A (reactive oxygen species,ROS) 7E& b A 1
F 5 35U 40 B 5 5 A ok S804 Ji 98 S 20 R 2R R0 ) e 2R R, DA B R IR 4 B v Ak
SRR A 4EAL , 3T BT 4R BE . NASHI AL B — 1 H g 0 3k 4504k AL 77 ROS R
JSL JFF 40 B A N ot R A ) 38 0, B2 BB AN I 2R 0 B 0, 3 80— R A AR S A ELAE
H

[0012] IR JFF A 20 1) D DA 32 B2 5K A FE SR N B I 7« B | ol S Bk AL S A ok, i
BRI B AR R B AR, S ERE D T 15 BT o i AT BB I RT e B LR Y
GOT/GPTE - Kt , 5 iy 1) T ff 2 By 106 200 A P I 308 6 2 0k, B OS2 30 6 o e mT 4 it e o
97 % I HERR

[0013] [ {ij, i o FEAR 2454 ] $R AL AT S PLD A RS St VA 7 ROR: , Hovhy T 5k B bn i@ it 8
FHZG ) 5035 V8 R 1) S [R] 2R B )08 1k 5 s P A o o — MRS SRR 3 SR I PP 49 Ji TS5
FEVATT o 910, FISEE PR Sy B 5| 10 AR i P 1) 5 3 191238 b S o A e 5 A Y s 12k g 7
(1% £ 55 0 0 2 TS , I SR ESA 4 1100 B ke e R O o 2 40 FHF I Ll T A 4 ke v 5 50T
0 FFE 95 () A 2 ) B 24 0 R S RIS a4 o R T30 990 , B anC R I 46 e if i 5%, 51 2 i) A iy
JHF 88 3 96 97 SR R 595 » W AnvE 7 CTR I 98 Bledzs il i g SR va T - SR T, an SR ik 22 1 — g H vk
P2 T AN AR5 149 ] 25 T 368 i » DUATR e 3 sk A >R e5 2 Mg 7 P 9976

[0014] AT, B B R b T 3 AR I 7 — T e 1 R R ] ez o B0 245 7 o 11 B o
YE R, B an i 250 S L an L WL 28 BESUVL FRRE S5 . ¢ T B IR 254, LI B 1 B B o
(O EIE A o A, ith YT 28259 (Statins) 30 H e LA B 1 R AR 2R, IF HAEBE = A2 4F
YER . LA, B8 B2 B Bl (Fat driving) ” 200, FoR i A “UK5h (drives) ” 2 FFAE , 1M fF
e R EL B AR, AR R ME LA AL 3, 5 35O SR AR 2 g R S A e AR
TR AT LUE Y B IR 29 A& SR YTFLD.

RARE
(00151 F—Jyii , AR IR Figr AL 54, e 28 (D Fo it

-

016l L+C-0-R

(D),
(00171  H+h,
[0018] LA FNE AT A s iy e 3L ]
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[0019]  RZ2IEH T F AT A A : & 2 ol s H] (a polyol group) F (G) —pfF) B2
A1, b GOy s bR AL , Hp y 1 210009 5455, Horr (G) o Y 22 20— AN FR el i 25 R 7 HUAR
DL K&

[0020] QA2 AR %L, HAMRAMFEECAR,

[0021]  BRHERZy ERf42m)Ehk.

[0022] sl BARSCHEE AR B2 A a0 (ID Roxwn T -

[0023]  R;=0-X- (CH2) nX-0-Rz 3 (I1),

[0024] H+,

[0025] X HC=0;

[0026]  RiAIRAAHIF BUAE , ik A T F FI P st BE A - & 2 JuBRE LA A (G) o f Hl Ik
A1, Hr Gy sk L Hp 1 2 100/ B4y, Kb 78 (G) o ) 2 2b— AN R e 25 R 1 B,
Horr YROAERT , MIRA A LA K&m 1 A0 R4

[0027]  F5H—T5 1, AKBHIRME T —FEZGHEY, KA &2 D—MA R G
W R 245 B R 42 SRR O e — R 2] b sz 2 #idk .

[0028]  F- 5 —T7 i, A K BHRAE T —Flvayy ik, Hoasad A & 0 M H — A S E
(1) 22 /D — BN AR SOk 2 A Ve HL R 2 b2 () 65K

[0029] - BEub ARSI , $& Hh A K B 2 J7 3 CATIRBT BIG T £ 75 2200 AR R IR AIE
R BB TN 40 B €4 2R PASO PR i 14 B BG N B Eh 28 2 2 1) 2 o BRI i o

[0030]  J-HEuk HARSEfgHh , $E A K B 2 T7 ik LATIRT Ba I7 (B8 R R MER 28 B

iy

N
"/

\

Wit
[0031]  F-RELb B ARSCHi ], $-AEA S WK 5 9 LA SRR BRI A2 5 20 A P (1 BT 52
.

[0032] Lk ARSIt ) , 35 (I A5 WA 1K) 75 32 LA BT B3 o g s JET R 47 BT B E Bk
5t i AT B A SCIE SRR R T I o

[0033] 55— Ty, AR A SR B A SR 2 A S VI e 2B nT 3 2 i £ 28 F T il 2
2y M ig o BT S i 290 ml F T 00 B 7 (3) A8 T 1 I i) 20 B (5 3R PAS O ) 3 1k
BEE NI E H 2 S R POR B, (1) BB #5105, Je/B (Li1) iFBede, K /Bk (iv) Tl Bl
77 HE AT S PR T DI RE LS H i s JET B AR S 509 5 Ak ) PR

[0034] £ Th ) 38 FH ) A 1 A B A B2 ARSIt 51 ) 440 7 o AL LA R AR S
Tt FR) T 240 183 LA B AT BfY 22 FH A L M FE o, A e B ) L e R I IS R 2 S 11 2 DL

kit (=152 A

[0035] 4255 Bt 1A ed I, e B 4 e B8 A28 T 0k i P A 5 DA e AR B DL R 2 VR GR IR -
TULHA K B8, R U o B H iR 2 B AR S f] SR, BY BRI 2, AR
BANRR TPt s K e 21 ST B

[0036] fFEEA .

[0037] K 1Pf7n NAEI IR (AR A1) H15 24 5% B B A AR AT e 1 23 Lt

[0038]  J&|2 o AAESD R B HH IR AT 24 2 J5 5 i 24 00 = S W 14 ot 24 v o ok ik 1] £ ity
2K
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[0039] W3R /™ M AESDR R H I ARHT 24 2 J » H i3 I 140 I 24 A 3R xod s i) 1 ity 2 141
[0040]  E4FT7R A BT U HRE YLt g o (A) IE 8 6 HRAH, (B) APAPE (1 #5452
XTHREH , (C) ANACYR YT HIBHPEXT HEZH , (D) A H 82 B% (1.67mg/ke) ¥AITHISELGA , (B) LA =&
FERE (1.67Tmg/kg) 1GITIMSLL02H , (F) LA H #EEE (2. 51mg/kg) I =& JEHE (2.51mg/kg) ¥GI7 1
SLERH, (G) UH FE B (3. 34mg/kg) N =S RENE (3. 34mg/kg) ¥6I7 M SLER2H , LA Jz (H) ANACH!
HEEE (3. 34mg/ke) F1=EUEHE (3. 34mg/ke) M A 16T HISL G4

[0041]  EI5HT~ NELE N AT, %/ N R 0155 S 7226 g 0 BT 5 SR J5 A TR 93
Ak &5 a7 VU A

[0042]  PE6RT s NA K B 2 A DA T R — 7 30

BASHEA

[0043]  FARAAH 2 X, A SAE R BT A R AR 22 ARE B A 5 A K& B BT @A 2 SR A
G AR AR TR S

[0044]  dASCHT R, b ia] " 1 “— AN R FR % R IR R — AN e 2 T A (B, &
=) BT S, AN R R AR T AN A

[0045]  T.4b&W)

[0046]  F—TJ5THI , AR AIRGEH L &P, et~ 2 X (D) frfor

[0047] 1 4C - 0-R

(D),
[0048] H
[0049] LMWL FABAN AR i I 2 4] 5
[0050] RAEEH T NAIFTA SRR & £ uliE ] (a polyol group) F(G) —p A K&
Hl, HA Gy mE R AL, Hp A1 Z 100085, Hdr (6) o (1 2 b — AR R i 2 7 HUA
DA
[0051]  Q2Z AN A, HEARAMIFE A,
[0052]  mLPRzy bnTEesz i Ehak.
[0053]  tnASCHTH, “HEM R (aliphatic) ” Bk “RMiiEHE (aliphatic group)” 2513
TN Ry EEE (D, TESCRE)  SCBEEOIR (B HERRG 0 M B2 0 AT A 1) 2 38) (R 238 4y
& (hydrocarbon moiety) , H o] A 5E MM BT &F — N2 MR IT , (HIFIE
TR0 B, G 7 03 & A 1- 40 MR R 1 o T 528 HAR Szt ) v, i 17 e 3 [ 5 1-20
ANBRIE T, 811245 JE T 1-8 MR R 7 B — 4/ SR 1 o T 3 2 AR S g 5] v, i M e
A& 3-20 Mk S5 1, B3 124N B S 1 3-8k S 1 B 3— 4Bk S5 1~ o -3 1) g 7 Ik 2k ]
3 AHANBR T, B4 B S B A e S S SR BRI K 2 A (hybrids) , B0 GRKESRE) ki dik
CAM ) brdkak RJedE) Jidt .
[0054] R HARSL ) , 20 (1) RILEEF ik H () BaEki%:, (b) T8Ekidt, (o) i

10
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RMHARP B EE AL, () BRI S e 2, (o) 2R3, A R & B8 i 17 e &
1, BL R () 2R3, FL A R IR &6 i 7 I S 4

[0055]  4nACAT L, “Z el B (polyol group)” ZiAlK RN T&H ZANEE B
B 2R AL MBESR . AR 5 % 2 ol 2 J n o B BORIR T, 2RI B & LR
(1), IR AW, REZ E &Y RKEE R B2 E 8521,

[0056]  J-HE4b BLARSZHiAH , % 2 JulE A 4] N C3-24 2 JUlE, e A2 C3-20 % JulE , SRR
7eC3-12% JulFakC3-12% JulE, B A W EE 2N 2k

[0057] £ 5 B AR B ARSI 5] , 1% 2 ol 2 4]t —CH- (CHOH) #CH20HZ 7~ , HiHin y1-22,
1-18.1-10, B 1-6 . 7 —AMFFE S5, n k4

[0058] LN 2 JURE ANERE . 2 Tl 1) SEAALFE  (HANBR T, 3-k 2 Jo B (lan, H i ok
BB B RN IR BT 5 50k 22 JGIE (91 G, o) P AR Pt A2 B ) 5 60 22 ol (B an H B2 1L
FURE e FUNEEE L R AR AR 5 1285 £ SO s (B0, T L 5 3 2 A I L 32
ZEPEBE AL S) ; 18-B 2 JulE (B 4N, 22 2F —KllE) s 24—tk 2 Jolg GEZFVUBERD) .

[0059] 7K (D) o, G Fm Bk i o A STl 2 B A A 9 2 A A2 2 Cei206 (B, T AR)
[ 6—Hk 5T o 1% LS ] DR AL LA B s L2 A o OB T AR IS B RE ] 40 28 28T L i O
WEALEAT B LA R, 5140, By v B Bo] S0 2 0 T BR 0 I SR L LR s B
5 17 ) 0 D Ao B 2 5 I A5, BT s R S SRR L BB AN AR B . B SR 6
B, OB R I T BN B R 2L TT 5 AR AT R AR B BB SR R N, 4 T By T P I Y 4 T Y 4
il o 47 BT A5 2 IR BE N5 TCIR , MR IR o 47 BT 75 2 IR A6 738 , T Rtk e b . 34 5
RHDFT RN, O VEFRIEFO A AR i 7~ 2 1] (1) 8 e AR e e, 7= A ROAS [A) R A4 2L (aFB)
O AT ST R BRAE Y

[0060]  AR#EA K, 20 (D) R — AL AN IR A 1 22 /D — AN B i 2R SR 1 AR
% 25 S5 T () S 4G, 5 S PR AT L R SE SR L %60 =R T A

[0061] WA SCHT I, “S” B “R” 5] SRl i H A BL T AW Je 226 4y T in 24062 i Ak
(177 20, FRRONR/S RG AR RIS AL J6 2] (Cahn Tngold Prelog priority rules),
BT JE T iR LA A TR e L ) R G br i A T ORELS Z R G AR
TR FES O A AW K FER O FES T S EEAEHRATF
PR, AP H bR E R EI I (S, S) FRIARST (S,R) FAIfA .,

[0062]  WATCRTH, “BE 24 L nl s (0 3h 287 2 RS IR I Eh 2 . “BR 2 b T 2 2 RN
R ER 27 R TR OR B AR A A AR 5 R S I IR R S Ui B AR R S LR a0, R IR A
TRIR IR  HIR B IR S FL R, L A MR AN £ 18 AR« PRI - 55 ok 1R L T8 1R BRI
B2 TR B AT R TR R A R L AR IR < P REIRR L L ETR W R KR =8O
Mg S LRI Ko

[0063]  F-HEsb B RSy, FE 5K (D 1, 2. 384, REE B H (1) 2 b — A TR 53
_/I\O

[0064]  7EHELL B AR , 725K (1) H, g R 2,

[0065]  FRIX 4L HARSLHF] T , A K B2 a0 R -

[0066]  Ri-0-X- (CHz) »—X-0-R. 2 (1),

[0067] Hr

11



CN 107614475 A W OB P 7/47 T

[0068] X HC=0;

[0069]  RiAIRAAHIF BUAE , 2k 3 T F FIFrdd st BE 4 - & 2 JuBRE L] AT (G) o f Hl Ik
A1, Horr Gy sk L Hop 1 2 1000 B4y, Hrh 78 (G) o ) 22D — AN R e 25 R 1 HUAR,
Horb 2 HRORER, MRAN A BL AL

[0070]  mAy1Z40MIHEEL,

[0071]  ERILERZy ErfHesziyshak.

[0072]  fE i BAks i), 2 (T1) o, RN 2 el F] Roly (G) —pFR B FE [ o £E 31X Fil
TEOLT 3 (D) M4 G P8 N 9 A2 7 I T S H I B P 0 22 o 38 70 R 5 12 078 0 o AR D 2
12859 (con jugate) o BART 7 , 1%EEAF H-0-X- (CHo) w—X-0- (X (L)) IR, HHX NC=
0,mA1-40.1-20.1-12.1-88%1-4, B BRI F ,mN3-20.3-12.3-88K 34, 7£ — M5 E L 45
F,mA4,

[0073]  F—sE B RS9 F , po2 o 12 ] HH—G1—0-Go3R i , Fo G MG AR TR BUAN A , 2
% H e CORE AR OB BT R AL, HAEG R I 2 D — AN R R ARG P I B D — AN R
et o 2R R HUAR

[0074]  F-—& BLARSZEAG]H , Gy &0 B, b — R gl SUIAR s DA R Gl SR, o —
A Bl AR

[0075] 7Rtk B RS 5] 4, fl 2R B =X (Ta) 30K

>l

Cl
"EE ;o Cl
HO
[0076] HO OH
@) 0-
Cl
HO

A (la).
[0077] AR AL S FELL SR
[0078]  3X1f ((2R,3R,4R,5R,6R) —6— (((2R,5R) ~2,5-X (FUH %) -3, 4~ - F2 I U S0 i -
2-3) L) -3-F -4, 5- RIS -20-Mt i -2-3%) FJE (2R, 3R,4R) -2,3,4,5,6- Tufdk
O %) O e lE (((2R, 3R, 4R, 5R,6R) —6- (((2R,5R) -2,5-bis (chloromethyl) -3, 4-
dihydroxytetrahydro furan—-2-yl) oxy)-3-chloro—-4,5-dihydroxytetrahydro—2H-
pyran—2-y1)methyl ((2R,3R,4R) -2,3,4,5,6-pentahydroxyhexyl) adipate)
[0079]

/\)Oi‘/oi/\(m/u\ C:I%ﬂl

HOO

Cl
HO

foo8o] =1,LL

12
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(00811 . 2iC6-H E=fiE

OH OH
= 0
. 0
[0082] HO/\;/H/\/ M
2 OH
OH OH
0 2.
[0083] - —J51H, A K BHFR A R O A A Ak
0
»—OH
OBn ?Bﬂ
rooea] O ) 0+
O o O
Ph Ph
CaoHaOy C
MW 668.77

[0085]  H.rhPhAZEHE HBn A R 4L,

(00861 X (D) WAL G4 ] LA G B, 191 e st an B 6 1) — M 7 28 Fh B R 5 VAT

[0087] /E\-'ﬁ:ﬁﬁm AR PR T ] LS i — ANk 2 AS-COOH K [4] DL 5 e K 14T Be AL A

(R AR AP BRI 2 AR AL 28 ——COOHZE: [4] CHuAt i SR 103 , =4 ORI 1) BE R 5 A

ﬁ?ﬁ—w%%?‘ﬁ(ﬁﬁﬁﬁu%ﬁﬂﬁﬁ SR IR, LT S — B AE L, = A2 =K (D

Ptk &9, gl 22, 3241t 58 —-COOHZE [ CHLAth an A 1 i , R LR 1)) 1Y%

5 B 5 R e QLA an A s, A ORI 1) IR S B A IEAT 28 R AE L 72
A D &Y, Hhah2. B E3T, FEALEE = -COOHZE 4] CHAth an A 1% , 2 iR 3

(1)) )RR ) 5 B 5 = s e ik (ﬁﬁﬁﬁn%ﬁﬁ%ﬁ FERRII) IR CAREAT 56 = ik

ERL A (D B &, Horhq 93 A2 R4, S2 4 55 Y -COOHE [4] (HLAR I 2RA 13 , 2

%%%FEI’J)EI’J@% A5 BA I s ek LA SR 1, =R 1) BIRON. LA EAT 28

fedb e, P2 AR (D i &9, Hdr g ha.

[ooss] T BARS ], AT BRI AR PR X La) 2o,

[0089]  Pi1-0-X- (CHz) w—X-0-Pz 3 (La)

(00901  HrpX Smin b A g X, HP AP AR R BAE , AR EL B,

[0091] %—%E&l&iﬁﬁ%ﬁlﬂ s AT ERAAE 457 i =X (Lb) R

o
\\ /O\ //

CH))m
\t )/ A (Lb).

[0093]  4nA S HY, “ORIPEE” D4 BB RE A AR (B 4, et o g R e ) &G AR
B2 ML BE BT, LR B BE 2 S+ DA 1K) 05 sUHEAT SO ORI SR A4, B, 40T
B HbeEE (Fan, RO ) 95 EE (A0, 2, 4- AR ERIRER) DS bedk (N, R AR L2, 6- SR
B 3R 2 AL R I (A T L PR R TR S AN = SR ) | DY SR g A B L b
SEIEFRIE (B0, ST SEILFREL) I7 eI IR AL (B0, “REARIE 2R EIRAL) « R Ak

[0092]

13
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ARBRIESE (B 20, — W SRR AQBR L J) A0 57 S AR L 2k ()2, — SR BE AR AQBR L 2) » B0t
PRI 2 B R I I S SR

[0094]  FE—MRFsE S, ARSI AR OE U7 SR 1 SR A R W Z A E K BAR Sk
Jiie

[0095]  TT. A B2 AL E W Hlid

[0096] S B Z AL &R AR TR 97 ik 25 - 38 1, 3 (D AL S WAE T4, 42
25 24 e ] AR AR, SR BE AN A ST IR 2 T EHVR T ROR AE— s, (D &Y
NACE IR, FLAE it A ) A2 H BRI - = SUBERE ANCE —H SR I , X L Rl AE 94503571 ,
FFIRBEBI IO R RO VE o 2 AT SE 41

(00971 A WA —Fhia T 5k, Hos A A /5 2L A A ORI = DR A
SCPTR AL R 24 B RS2 1 E 2K

[0098] A B 2 AL B WO ILAE 1 A4S 030 il 7712 A 2 o

[0099]  F—LL B ARSI, SR BEA K B 2 7R AT BGR T A2 7 LA A i Rk
SRy S5 TN 4T P €2 2R PASO PRI 3 1 4 3 06 B

[0100] XLy B ik 1Y) S 1) 21 47 - RA

[0101] KA
I
WIRS I R JH-EEAH i gE
2995 K R JHE5 e
[0102]  [WRSPEATHASAL JE Jie
IR i
AL, Bl by =Pk
P TR PR PENF

14
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MR T 5 P2 PERF 2

ARG 1 JIE i PR I % B i

i 45 4% KR

% TR T

JIG i 95 WORSPE 4L

R o JHA%

JHF 905 35 K il 74

RF 58 i 4 Jt i &
[0103] |G FHHIPS RS

JIG i I JHRIE

RS AH DG 95 4L

I KESLETS SEWEREPERE R

768 PR B ik JHF B 2 4R L2

5 4 i 4 L7 T AE S T A R B4

=g V4 H 4 JE

W& C BIRF 5% K144k

NI KESLETS KA AL

[0104]  F-— 2k ELARSfG]H , $& AR B 2 T7 3 LATIRB BIG T 1E A 75 2200 AR R I R AIE
YGRS 5 B E

[0105]  J—k HLARSfgHh , $E A K B 2 T3k LATIRT 8a 7 (B8 R R MER 2w
4% -

[0106]  7EEARMK S+ , 148 B 02 AR E At .

[0107]  #F B ARE STt b, 28 5 4007 BUH B 1% R VR T 25 . CC Ll IR Jot BRAR P 51
[0108] 7 BRI S , I IG T 25N LB NZ 3 1) o

[0109]  F-—2 B RSt , $E AR B 2 7k LATIRT Ba I7 B8 75 0 MEe R i 5
e

[0110] - —sE B RSyt vh , AL AR B 2 77 v DA TiBI7 58096 97 I 7 I » DR 47 B D1 e i
55 FH TR 97 P B A DR AE 5 72 PR U 92 5

(01111 GARSCRATH, “HFRERG G & &7 28 RF e R RE AR R B & &, FF B
A5 IR B, Bl an =R H e (triglyceride, TG) ANAH[E BE . anA SC AT H L “FaAR AT I A
97 5 B ) 38 A ek 2D A b R T T D B BRI e SR T &, B BT
T PR RN & E R W A, AE IS OUR  BE G AR B E 3% o #5 JHF
U R ) 77 A ek P B )5 96, DU o S T D R (Lo P R 7 2 B 7 A7) ) A K
53 be s, FF HoaT 88 B T Foge A A R R A AR ) o TR T T, A SCRT 2 PR AR NS
05 £ 87 £ AR AT R R S i T 0T 0 2 &, 491 Gn DT U B 1) 5 96 BIRE v AR IS 2 A
HEN3% o AT LU FRAE 7 A 7R VP AR 7 & 2, A3 (HANBR T8 & 0 0 A G AR
3if% (magnetic resonance imaging,MRI) & 3L9R 6% (magnetic resonance
spectroscopy,MRS) T+ EHLIET =334 (computed tomography,CT) MFFETE AL L) Fr ks
5.

]
]
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[0112]  4nARSCAT L, “HFIhRE” 098] & 48 B AESAT B9 — AN B 2 AN AR B DI RE - D RE o] LA
T VE 2 8 I 2 71 WA BEBR e i (alanine aminotransferase,ALT) 7347 B R 4
P& W& (aspartate transaminase,AST) 73 HToRIFAT 70 AT AR A KB , ARk 2 A&
YinT T 4ERE I D Re , B 3E SGE D Re A7 1k 45145

(01131 A SCAT H , “FFAE BT £ Z 48 I 4 45345 5l 48 (R 22 51 e 2 5445, SR S v
TEHL F B DI RE AT AR A K B, T — B BAR S, AL 2 A G 9mT AT 243 e
JIE I JHF e 5 RS %) P 05 o B BARTT 5, A SO 2 T &35 5 1R % I IEAHEL , A 24
25 A A D RE R A I I E T — 4k B St g, “THF R 05” 2248 RS BRI A R 2%
5] v i I X BRI IRE , BVE T A ML ) 51 2 R 4545 » 7 — 4 8 BAR St o
“BF44n7 v o B A& E BRI A /N R FE (lobular inflammation) 40 il S ER 4L
(hepatocyte balloning) FHFF4H AL ™ A5 (1) BEVLHE i < — FhEs 2 FREAE 1) 20 23451475 . T
— e RS H, “FEBA” AT N R R AR AR D RE R RS , L AT bl DA R e g (ALT) BIOR
ARG TR % i (AST) (S PR SR A 8 o B v MR AL TERAS TR 7 FF I 1 A= AL Th R 2L A ™ EL 1)
DIRefEmg .

[0114]  nARSCAT A, “HHPTEATE Y 210 R Fa 50 A0 T 0 B 1 BRE 7 - I8 I AR 4 A
R 2 A B e s MR R FFBUE AL IS T 2 fR AL FE (B IR T, B RS AL sl i bt A Ak
RGH R TR IE MBS P RG] A B I S A B (glutathione
peroxidase,GPx) &AM H L (glutathione,GSH) &Mt H KA JEEF (glutathione
reductase,GRd) M /s & ALY B AL (superoxide dismutase,SOD) .

[0115]  #RIEAK I, AT IR 2 A& P36 & WA R 7 A0 A P 2 3 I, L] A T o 2>
JH T I 5 B RH S35 AH G IIE o A SCFTIR 2 “FHICIE” £ 1) B0 4% HH FF I I e 5 AR 38 5 LS )
TIE » B  AEANFR T, I8 7 P2 05 ek AR P VR RS A I 07 2 0 « S e R 1k R R e i
U5 FFE 95995 P RS P VP A e JHF 28 Ak AR A VRS e I 7 e JE 288 A1 VP e P Al A AR
FEHERFELL (ICD-9-CMiZ W% :571.8.571.0.571.1.571.2.571.3.571.4.571.5.571.9) .
[0116]  nASCAT H , “TRBL” £ 18] 2R Fi8 %t X2 995 B 9 FDRE IR BRCHR I 1 T BT i e o TOER7s i
it ELFE S AEANBR T, 55 17 AR A2 Wt o A 120 00 B 0 2 RE R BOIR L (H AT B8 5 186 e B A ]
TG A, Tt FH B T — el 22 P 1 751 o TSI e ) )7 T G | TR Bl
AR 53 B s FRRE IR B i 2 A

(0171 ARSI A, “Va YT £ 1a] F T8 0 95 98 BB I FPRE IR BICHR 0 0 Y6 7 i i o ¥ 7 it i
ALFE AP T+, 06 8G9 i B0 9 D RE IR B IE B o3 Ak 2 AN it Bl 7 — Fhak 2
Fhe 1 71 o VR IT HE it 2. H BIAE V6T V8 8 VAR B2 o5 RN Bt 3 B M 1% 9
T3 ~ 59 (R DR BIOIPAE  EH 20 5| RES ) B 92 Bl o () D B

[0118] WAL R A, “CYP2E14M 5" 4w A4 HICYP2E L3 14 BAEATT 4 &4 0 o sl ko
YRI5 v] F T 0 HTCYP2E 1y , 51 N 85K BRSOk A4 2 24T

[0119] WA STl L AR HE A K B 2 A VR YT 77 B AR B 48 NS FNEE N RI A 3h. JE N
R AL B EFE AR R T, FEAB S 5 Qi A K FLRAA , LA S A3 s i an 2 L By 4
ESNIIE SN/ Y @ S VK7

[0120]  “H AR £ s E R 48 2 DUAE MR A S 3L ER S 109697 1B A/ BAE Pk
JSE PR3 1 SRR &, A5 G sk /D 2500355 S BIAE S B0 AR AR o IR ek D BT e ) —
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Fh Bl 22 Pl o 2 R IR B AE Bt J o S A iR Rl A AR A8 25 P i R Qe FH s A R AT 6 42
AL AR B AR EE AN A, DL A B B R T EOAR o AR R N AT DL T AR SO A
FENZE B 51, UL ABATT B O B 2 50 R B e SRR IF LT 7=

[0121]  4nARSC AT 2 “iERIE" 48 REE 7 AIA B0 &, H i E 248, B
KMEZGPE R, H I AUBSRIEHERE 5 T8 S B i A SR 2 “Pk D BRI £
RABICT bt ) ST DR 38 5 AH R VR 97 75 25 A HH [F] V6 T BOR B3R & - BAR T &, iR P A
KA IR IT 25 D ) B R IT 2R bR TR T R B 2990 %6 B BE 2> .80 %6 B BE /D . T0 %
Bl 5 /D 60 % B R /b 5096 B EE /D

[0122]  F—2& BARSHEH , A SCRT 2 A & s Yo T DA S5 R 24 E T 452 i 34k
— ER LA F T AR & 4 T U R 255 .

[0123]  4nARSCAT A, “BR 24 Bl 32 )” REG 8K S5 46 P B 1 oo e 45, I HLRUE
H AT RS2 1T TR ECAY , FEX T2 I TT AR A 22 A 1 o A AR P D M o3 PR RRoRE 7 3%
(NN |18 i s e/ T IER AN SRl by = | I 2 | IS I R il = S| N 90 IS 7 S|
VAR o AR B 2 H B W) AT AR T B8 o e P 1 0 P PR o 4 iR SRR TSI A5 2R o
[0124]  #RYEAK B A S YR AT 9 777 AL 7 B 55 S 02 B 77 Bl 7 L B E
T BT VAT B IR ORI B 2 T 2 A7) KR SR, ALk R

[0125] A B 2 20 &4 n] CLIE AR A A= 38 2 b ] B2 sz i ads 422, g, 11 R B B 4 (B
LRI VBRI N S B FRIE IR ) 48 B 3k e R A B s AR ik . 8 T /b4 24, N
DA TG TR AR ) T A e mT LA 5 s W o, 491 an e DAV -5 I 550503 e 1 R 288
B 2T o TS A SR AR N D% 2 R A v 24 38 22 BOR S8 RGAE TE T 2 1 T 4l 4 1
BN G, 3 BA T ZHM A& ST 7.

[0126]  7E Rk B ARSI , A& B 2 =0 (D) A A el H R 25 b 8252 1 28] A T 1
S5 BB T A B A R AR AN, FE I R E AT I B R T 20 (B et £ Gk
1) B R T IR AL 2E A AR o 7 T AR IR SE 28 B R S B AR BT P B B 51
[0127] KRt s , AR 350400 v CLELFE I A M Bl 2 2R 40140« i Bz ok, S B Thig
S ES RS ER R T B ARSI, anASC TR 2 i e s e i,
H R T A PO R AR B 45, 1, WRER R AR > T-12 1, BARTT 5 72 2> T-6 A SH[A]
T BRI , A SR R B A S 2 .

[0128] ¢y 5 » B MEH () 4540 o] LU HE 1 40 M B2 2300 40340 « i 5 elale 2k, S BV D
S o X AR B 4540 0T LA G e ek B N BR g G R ) B A PR H R 9k | I 3 LI 1
0 37 P e i R i 1 g 40 ) FRUC T H9 D S5 ke i o o T — S ARSI ), AR ST IR 2 ' 45
P RS 107, Hon] R B I D8 DI Re 1) RARBPUE TR, BIUNAELAR N EEFET RN,
SEAEAET2/N Y, 38 SE A E A8/ N A

[0129]  FE—ANEARSLH I, A& I =0 (D) 1A P H R 25 ] 8252 1) h 2R 0% Tl i
VA YT FINAPQT (N-Z, Tk e — % - B IV % ,N—acetyl-p—-benzoquinone imine) 5|2 78
13 2 PIE -

[0130]  [AU, AR BAHRME T AR K H 2 =0 (D) A AWl H e 25 by 852 1) R A il % A T
TR BTG 97 AR — AN FHNAPQT (N- £ BRIV i) 51 e 2 AN Ay BE A5 B o hE I 254
Z & AR IR SR AL T AR 75 ZR AR TR 7 86 9T FHNAPQT (N— Bk 2 -0 — 2R i IV fi%)
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g1 2 A A B AR B IRE 2 i B T MR A R B 2 3K (D AL S s FL R 24 b nT 42
2 ER S, B ST BRI %A A AR 2 B IE -

[0131]  TIT.ARKHZALEY) S5 H EiEERIM A & H

[0132] AR BHZAA W Jo /B FLAR Y o] DL — Fhas 22 P& A0 1) 35 1 77 40 & it 5 1260
PR BART 5 2 AE P45 K / B HR A B 25 14 37 14 (%) 3% 1 771 B / BB A 0 g i v
PRIV M, AT B an S AL B 5] 80

[0133] B NPAS04HI 7 (v 428 “B8 — & PEA”) 1 — Lo y% V£ 75 4 £ 18 TPCT/CN2013/
087049 (USSN 14/441,317, ey Z2idid 51 77 AR I ANATD) o i FpP4504 il 771 i H A
S EFE  EAR T, R 2 RN K L AR RE B IR TG (Tween 20) (Fah 21 4 5 VB IR —
85 KA Brij 358K . H 28 .Cremophor RH40. =& FENE AR B 4ERH e 72 LR
#9.Eudragit S100.AZBEERH FELT4E K40 . Pluronic F68. il ARBACEE N LT 4E & . T
WALIER Dextrates NFE/KEY) KL .Cremophor EL.Aerosil 200.Myrj 52.1LZLER  FT
BT FR T LT 4 2K L L AL | 2 TR i R A 50 T 6 PP R 21 4 25 L LR K B W L 3 2 R
f%Brij 58.Brij 76.Tween 80.Tween 40.PEG 400.PEG 4000.PEG 8000.Span60 .7k H g
RO IR I AYE R A 4E R Span 80 I e L L FR AN « 1L A R H VS AL AL .
H I A R PR I AL IR GEBK 28 IR Ve by A IR IR B . A FE I R 49 SR 4E K 30 PEG2000,
DA AN- 2 B IR (NAC) e HATART2H 4

[0134]  FERELC HARSL] , 54K X (D BAE DA G ) — el 2 Fhg—iF
PEFAR 0 B TR 50 2E R B2 - K TR 5 L AT I T R . = S RE R N 2 Tk ok i
1% (NAC) S HAFATH 5

[0135]  #EPCT/CN2016/078039H ik T — b HA U g Wiy AT i M A v PR 570 (w4250 56 3%
PEF) S IZPCTHITE R N 2 Rl i 5] H 7 ORI N AR S B A HUIR & YR 3 PR R
ARSI 45  ABRIR T, (1) 38 LA BT 4L s 55 3G P77« + e S A R o ¥
P = SURERE H R I (L Y RS  H I R RN S SR AL TR VE B  BA O o Jre e s 7R
BN BRI TR IR T S R S T A I AAD T A R R R 2 A B A
S E HERE . () LR R VAR ER RO R SN E A S M4 R KRR
R-T-R T () —EEH R AR A LEN S Diosmin) SEAET AR A
BER R VR R R R R () -REETILER R L SE EERIR K
KETZE ., () R BRI O -FILRR-3- R E TR K B R e R AT ERS
&, TBR TG TR (EPA) I BE 5 3 VIR YERRAK-30 . J5 ) L2 G TR B 45 e 25 L 5 A 6]
R GBS R T AR () — R LR R H R 3R S M B R, DA R AT

I
= o

[0136] KL HARSHtE ) , 5 A& W 22 30 (D) (AL & 04L& 8 R — Rl 22 b 2 3%
PEFIEE B TN ST A AR  + B SRR B T I = SR L R L L AL
I R R AL TURAL TR 0 e I IR A « LU AR ATl AT IR LT
MR T T A B HOARC T SRR 3R Ry L 2 A R B AN R BEETBE L () LR &R R
RZR ROR R FIE T MR RBER-T- G ()-SR,
SRR « H WA &) (Diosmin) AET AKERE KRB R 5w 1, DL AT

HE o
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[0137]  fEAtse BARSL G, 54 & 8 2 30 (D 4k &4 &8 I — Fhek 2 i el 3%
PEFIEIE H T F AT R B : B AR R R B R B . () -REETILFRER LR
Wy BE SRR K KRBT . (8) -2 FE A () —RILF R -3- BB TERHE K K& = TR
F WEER OB ik IO ER (BPA) VDUR X2 IRAERRK-30 . i ) LA IR < T B B8 1 2%
R A EOURER R R R (O —RILA R H B S MR SR
DL AT H A

[0138]  7ELuE BARSL G, 54 & 8 2 30 (D ik &4 &8 I — Fhak 2 Fhes 3%
PEFIRE BT T F A A 5y H BRI AT = SRR VHEAS , DL R AT 2

I
= o

[0139] 7Rt BARSLtf o, SA & 8 2 30 (D M4k &4 &8 I — Fhek 2 Fhes i
PEFRZE H T F AT A s B2 - () Bk A @2 B 26 (2) v fuf B A H B2 B2 A
() S B ENAA . (D) XEMm M G&ENHA . (5) ZHEMm A =SUERENAHE
(6) A B H B2 BE AN LS 4 A, DA% (7) = SRS H R A M A .

[0140]  Hemii s , 3 (D AW 24 b nT 8252 19 $h AN — Fh Bl 22 PP 4 3877 mr LA
IF) B B e FH

[0141]  FEARK B B4R K B 2 50 (D WAL &I e 25 b n] 8252 1) 3 2 ae 06 Ty
AT FINAPQT (N= 2, BBk 3% — KB %) B 5| A2 6 A s B2 45 B o i

[0142] 1y BARszitifl), A4 & B SRt X (D) b &9 K/ 8 AU ) 5N- 20 B 2 Bt i 1
(NAC) Iy 2H & o A R BHIE$EHE T T 78 7 B0 /MR b it FIN- 2 6 B G 2 (NAC) 1 515, A
FRPZAAE TNACH 2 (1) AL &9 S/ SEAR I 4 &  AE— AN BARSL 451, A B
Z A B VEAE TS BIE TT NACAE R 922 993 BB RE H A2 A ST o T — e B AR St 51 - £
NACTE YT BT [ 95 998 B RE A2 e T 1 270 BT 2L B D B AL < JULREE 22 P 0 S PR Rl 5 &5
AAE T 4 JE P B O BRI O R T AR KGR 1 O SORE I B I M SR A
Wi (Unverricht—LundborgZy) FIHIVIE L.

[0143] it DL St (5t — 25 150 A 2 B L A% S 4512 Sl 7 300 B T AN 2 PR skl 22 ) T 4
B .

[0144] syt s

[0145] s fill : Ak BH 2 s B &9 L EWIF) 2 A %

[0146]  ((2R,3R,4R,5R,6R) —6— (((2R,5R) —2,5-X (G H 3E) -3, 4- — F R DU A e —2-3)
AFE) 354, 5- R FE DU A 20 R -2—-3E) B3 (2R, 3R,4R) -2,3,4,5,6-FHLiEFE L 3E)
O REE GR1) b EPIF) 16k

[0147]  FHF3N1 GLBWIF) 24 & RIS R T 7 1

[0148] 7‘;77%1
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[0149]
N
A0
OH OH 1. HMDS, TMSOTY, CH,Cl,
‘L _OH 2PhCHO, TMsOTt N Or "OH BH4/THF
HO™ ™ 3. TBAF sl  esssseasss =
OH OH 4. BnBr, NaH e
), H gEmy J 7w
?"“1] A
J. o g o)
s (I;O 08n ?lﬂ o’u OH
gg: ------ g - o= ) M I QBn OBn
o o 0=  Teeeeseesssssses o
1 - - 0 o]
E« o ~0 0~ ©
Z CaMHuOs B Ph Ph
MW 540 65 C
|:I}-2 C‘OH“OQ
MW: 668.77
Cl _OH c1_O0TMS HO
IR s son 16083 mso%" o o
w mso O mso omws || DCM,0'CZ% rt 4h
(i), = 4% g (ii)-1 ' D i
e~ N
me e a, E
HOQ\E/ i
HO/;)\C‘;\/OK\/\A?“;—CLO o
F °H'0 A
[0150]  HMDS=7,~ H & —“hE Uk
[0151]  TMSOTf = = g FF i 2 — FF 25 A Aot
[0152]  TBAF=#AkPY T 4%
[0153]  THF= PUS Mk
[0154]  TMS= = H 3 FHl fi Jo 3
[0155] DCC= ¥\ i — W%
[0156]  DMAP=4-— FF 3 iz 3Lty g
[0157] DCM= — & H ¥
[0158] DMF=N,N - H 3L F ik iz
[0159] DIBAL= — 57T 348
[0160]  Bn="1~ &Lt
[0161]1 —fK 7k
[0162]  [RAESASHE W, Fra bz i 2ok 8w kIR 3 J e H .
[0163]  TELLN 2 244 N VN P24 ()2 2 Hr 4l i
[0164]  VRBNAHZL KA : I :Ho0=5/95 (v/v) , 54 0.05%NH,0H
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[0165] B:H{E:H.0=95/5 (v/v) , 5 40.05%NH4OH
[0166] {1 20011 R4¢
i 1] I B e

0 15
1 15
[0167] 5 20
5.1 15
10 15
ERERAY Waters® Acquity UPLC HSST;, 1.8 um, 100 x 2.1mm
H 3 BEFE A 4°C
01681 %?*%%ﬁ%ﬁﬂi 45°C
HLiE 0.35 mL/%
53 BT It [) 10 4%k
AR 5uL
T B B[] 4.8 4r%h

[0169]  MS/HTAELL 2644~ 34T
[0170]  JIEAN X &

(01711 JFitAx = H YR AT i1 (APT Qtrap5500)
[0172] A 258 A

[0173]  #& MRMEH 14 A5 2

[0174]  |I%: m/z 688.9—m/z 180.9

[0175]  {i FHBrukertn i ik A2 T , fEMeOH-d4 (813 .30, 8¢49.0) BLCDC1s (8 7.24,8¢77.0)
) Bruker AMX-500NMRYG % ; ZEHMQCFIHMBCSLEG H , A =1s H J 7 724140, 8Hz , #HIE B 43
A YE UG 512 X TKAN B 5 2R, 45N 6 1 R 162641 % 18] 2

[0176] 1.1HEEE th&Y (1)) ZHEY B)

[0177]  1.1.1H&EE &Y (1)) 2HEY (1) -1

.o
OH OH g

oH _ “OH
[0178] BH OH o7 ot
e
HE&EE, WaEW0) A )-1

[0179] T2 . —KSJE T, ED-H B (25g,0.137mol) [FIDMF (250mL) &3 4 I\ 2K H
1% (30mL,0.345mmol) . 7E0°C , TR & W-h i Ik i iR (10mL)  fFEZR W R E =R 5, BiRE
WP HE3 T IR G TE B IR EE R B IR A BN VKK (250mL) F1IE 24 (200mL) HH o TR A 5
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ARG L IEVTIE I FE F IE CUGE B o W U P 27 AR E A R AR R 2 FE T ]
W55 8 2GR G WIA B IR WA R E AR UTE Y I N CBER B S, B 2R =4,
A 4k (9.86g,20%) JRE=0.45 (EA/Hex=1/1) »

[0180] 1.1.2¢b &9 (1) -1Z246EY) (1) -2

OBn

[0181] o OBn
e
A)(1)-1 WA)(1)-2

[0182]  F=if . KK R, #E1,3,4,6- LK% (10g,27. 9mmol) FIDMF (100mL) ¥ H-
IR EEEL (7.96mL,66.96mmol) o Ki IR 5% M 0T, RS AE L5y 1 4 ITA 6026 Nall
(2.68g,66.96mmol) o 7 A% FIZ W FHE 2 50 5  FHR S VBB AR 5 B s B2 DK ¥ 2K
G ), LANaHCO3 ok A1 — S0 o 2 B o F4 A HLJZE LAMg S04 T4, B 28 MR 4 o W Bk AR i it ek
IR A 2 T aliAk , 18 BT 35 774 . (10.39g,69%) oRe=0.2 (EA/Hex=1/6) .

[0183]  1.1.3tk&W (1) 285 (B)

) OM
© ‘OBn O 0
[0184] 9) OBn Ph Ph
O c34H3606
MW: 540.65
AE)-2 WAY(B)

[0185]  #2,5- "F3E-1,3,4,6- W K3k (1.5g,2.78mmol) 7EF 2K (12. 5mL) A VA R4
HZE-18°C (WKERI) W hnl.2M DIBAL (18.5mL,22.3mmol) , FHE E =& . 1.5/ I , e Wi
AHIE0C, IR 58 MeOHAN 15 % KOH oriasm K o KR A ¥ LADCMAS L, ¥ A HLZ LAMg S04 115
IR TR AR a8 e i R A 2 A i 4l A5 B P R P2 . (T09mg,47%) oRe=0.1
(EA/HEX=1/5) .

[0186]  1.2=&(JEME (b &P (11)) 24L& (D)

[0187]1 1.2.14k&W (i1) Efhaw (1) -1
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cl -OH c| OTMS
0 0
Hoéﬁ Cl Tmsoéﬁ Cl
HO OH — T™SO OTMS
[0188] O O
HO = TMSO -
—SUEHE, AL EYIG) WA (ii)-1

[0189] ¥ =& jEHE (1g,2.5mmol) ZEDCM (10mL) H (1953 = i AHMDS (2. 6ml, 12.57mmo1)
FNITMSOTE (451L,0.25mmol) o ¥ S NYITE il N B HE 3 o 8 [ S ) 78 3 25 A iR 4 5 38 5 4
16, DL e e st o K SR PR IR L2546, 15 377, B & . (1.9g, B =) -Re=0.9 (EA/HEX=1/
8)

[0190] 1.2.24b&W) (i1) -1Z4L&% (D)

ol OTMS ol OH
o) o)
TMSOéﬁ @ TMSO&\ o
msoow . Wsoow
[0191]
TMSO a ™SO c
A)(1)-1 WAW)(D)

[0192] %} Fi-TMS =& HEHE (5g,6.6mmol) ZEMLAE (150mL) HH A VAR F i N0 . IMABE-TcCl
SR (6.6mL) , H T TR A B FE 30K o 1 S BV VR DA B0 23 e i, a8 It e Je 8 A € J2 40 AT 4
1, 3BT 7). (1.48,30%) «Re=0.5 (EA/HEX=1/8) .

[0193] 1.3 6-%4X-6-((2R,3R,4R) -2,3,4-Z (CFHEIE) -4- Q-FKIH-1,3- H LI -4-
) THEE AR (e ©) A

0 08n ?an o oo
(D * o O L,  DMAP - d >« ‘o~
- o © 8
[0194] O O - on

(o] Ph Ph 0CH rt
A CaoHaaOy

MW: 668.77
CuMxOs B
MW 540 65

[0195]  FEO°CF, fEKMATHRAIR. BB , K4k & A (165mg, 124 &) ¥ T-DCM (5mL) H,
SR G R I BE (0. 2mL) FIDMAP (50mg) o %8 J5 K S BVR A W3+ 107 8, In AL A 4B
(59mg, 1.545) ARG K R MR G YITE iR T HiHES /N o TLCUE S [ 3 58 B o i S SR 540
TEVE N ARG 28 kA B 75 R BT B AL G i@ i 8 A 2 o it — 2P 2lidh , 15 2 B
A NTCEHARY) (136mg,67 %) -

[0196] 1.4 ((2R,3S,4R,5R,6R) -6 (((2R,5R) —2,5-X (G H 3L) -3, 4-X0 ( (= FF FL I Rl Jo
) AL NUEAKIR—2-3%) A 3E) —3-5—4,5- X (= 2 ik bedk) 5L DY & -2H-M g —2-
) 3 ((2R,3R,4R) -2,3,4-5 (REIL) —4- 2-ZK -1, 3- “H KA -4-58) T3) & R HE
[ ik
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[0197]
o HO
~OH Cl
OBn ?en l*‘j}o _‘_CI
d Y« o~ TMSO- 4 [0 ~Cl  DCC,DMAP
o o o » TMSO o~ - —
Ph Ph L
N DCMOCEn
CaoHaiOy C TMSO OTMS
MW 668.77 4h
D
CiﬁrﬂowI
0 |
v 0
0 il
Ph 0 0o . o
Ph O Ci
. O CI
HO Lo OH
HO 0 0
\_/ CJ
E CoyHgyCiy0 e
MW 1062 42

[0198]  S$4bA4C (100mg, 1.0 5) 7EDCMA [T UKA ¥ - I ADCC (35mg, 1. 1524 5) F£-4i
FELOr 8 ARG ZAL & 9D (112mg, 1. 224 8) F I ADMAP (5mg, 0. 25 5, flEALIF) K [ B
BB Wi A 22 S R R IR A /NI o TLCUE S S B 58 B o K S VR A WD 78 ok k. T 7 Jié B 28 R AX
KRBT R G AT R N5 A 15% LR BRI IR, LL1 % = 2 e N
Vel A A B2 iR Al RS, 15 2 20 (R I B AL S E (84mg ,42%) -
[0199]  1.5((2R,3R,4R,5R,6R) —6- (((2R,5R) -2, 5- X (G F&L) -3, 4- —F2 L Y Sk —2-
) I -3-5-4,5- I PY A -2H-ME i -2-3%) %L ((2R, 3R,4R) -2,3,4,5,6- it
) OBl Gb &P 16k

[0200]
OBnogn

o
% o OH OH 0
0 o E

" oﬁpn \;“,/V\’)ko Hyl PA-C HO\]/!\I/\IO\H/\'/\)‘\O

Ci cl
&-LO a MeOH How' OH o o
HO A~ {_ﬁH\ it, 6h HO ‘é-{cl
HO ool HO o
. -Cl F -

HO 3
Cs3Hg3Cl3046 HO
— MW: 1062.42

[0201]  7E KT R 35R . B BESi T KA S IE (500mg , 124 5) ¥ f# - JC /KMeOH (20mL)
e, SR ARG A SO R RV S SR AR TR A R IR AL , SRR 1670 B1) o SR A /Lot
[ 5 METE A 0 NN 10 %6 Pd—C (200mg , 33 % w/w) o figJ » 45 S MLV A WIAE A UBR IS 0 T Hi
6/N o TLCUE SR S . 58 Bt o I8 i s L ¥ 5 8 3 ik 9 b PR , DA e 7K FP I e i 12 ek
TR ARG UEBAE IR T AR 2R AN LK BT R E R AN SRR EA T 15
B e 75 1 e AL S PIF , D70 e [ AR B £ [ 4 (190mg 5 73 96) o 3 vy 0 7 2 o3 70 Dl o
FEVERNTC NMREETEAG B IR S5 1 o

[0202] S )2 VRN HT 25 AL S F , 24 5 M G AR A1) 5585 & I 7= A AR )
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[0203] 2. 144K} F0 5 v

[0204] W 3pr g () NSS4 i T 207K A AR L BHE7 o K 245 (10mg , A& PF) ¥ T 1mLi%
W (20% H ) W o 755 A 1. Omg 259011 20mL 3T i 4= 1f 5 43 W R AR SOmL e i , 7E37 C R 1R 4%
/KR ERBAT AWK AR (n=3)  LERF B A0RT , IMAZ590 , FEAE AR [ 1 85 8 5 , 78
0.25.0.5.0.33.0.75.1.2.4.6 12F124 /NI USCER IR ot o ITLYBUAE it A8 FH ImL £ S DAV K 24
VIR B K AR R RS AR B I 25 % A 5 7 Wi %5 (ion—spray,EST) JHIJAPIT
QTrap5500 = 5 PU B AT J5T 5 A3 W 5 10 H 140 i 245 B FL AR S AR A, B ance—H 23 B« H fs 1
=GR ESTRE T T8 TR

[0205] 2.24%

[0206]  fEm/z 688.9—180. 9% AL Ab W M AT 24 - fEm/z 395— 3591 % A% A 1 Wl 1) — S ¥
B s fEm/z 452.3—273 . 3 AR A WS P F H FR B s fEm/z 309—101 . 1Y% 7% ib M ) 21| C6—H
Tl A A B B it i o R RS S e SR FE LRI PC NMR%S 52 . Co- H BRIl (X (2)) 4544
LIRNE

[0207]

OH

(2)
[0208]  DARTZFEIM B & G R R a5 b, UL R =S RE  H B2 BEAIC6—H #%
102 S P AR TR SR 2 1, DLER R I Al 25 K A A (D &5 SRR, Db &
VIFVE T , BV AR A 5 TS B 528 AR , G458 = SURENE L H 5 B ANC6—H Fe i
[0209]  SEjf3:SD (Sprague Dawley) — K5 (&) B 2540580 1124
[0210] 3. 1RFRIAI 7%
[0211]  DA3.67mg/kg A 5 [ 77 & 1 IR &5 T SD- K bRl 24 o K5 HMLVFE i £L0L 0. 51,2468
1202475 (1) 1] B Wi 48 2 2 A s 25O R o il i LAS, 000 pm 25 40 I VRS /1 10438 Ji5 57
B 75 21 M2 RE 5 o AR JE K I 2R RE S B A7 E-80°C 4% o Il e 4 A 55 W5 55 (EST) SRURIIAPT
QTrap5500 — 8 PU AR AT J5T 5% 4% LA 43 B7 Il 224 i A 00 1T 245 S L AR SAR IR A, W Hr & B A =&
FEREESTHE AT 1 B T
[0212]  3.245 %
[0213]  fEm/z 688.9—180. 9HJ AL AL I I B HT 2 . fEm/z 395— 35914 A 4k I Il 3] =54
RERE s fEm/7z 452.3—273 3R AAL W N B H B B% ;s 7Em/z 309—101. 1 FE AR Ak M IC6—H
Al
[0214] &2 % & 353 Sl o E T IRYE 3. 67mg kg B — 77 B B 245 1 SDA B, o , Bl 24 A H A
AR, ) = S RE A B, 1) R R B A fh 28 o 25 R OR A E IFPE AT 24, 45
2 Ja TE BN N G AL LAY , B8 = SUREAE  H 5 B FIC6—H 2 iz
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[0215]  SEjitifsl4 : CYP2E 1 sk vE Pk 2 #r

[0216] 4. 1M RLAIHT 75

[0217]  ASjita 5 22 M NS Hb i) 28 Aoohr 4, DA 4 41 i 1 CYP 45,0 [F] T B 11 751) o 22

T A T8 Sk U 6 F U A% B ok A CYP 450 [E T 5 R Sk i A MV R
(Chlorzoxazone,CZX) B B , AR A ) N ZEFFAECYP450 [F] L EEHI 171, HE A CYP450
IF) Tl 490 1) 5510 0 DR L o R S I A 8 I e 6 FRZE G 6 -OH-CZX I = E N A 2%,
CYP450[7] B AR U 0 b 7 i 6-OH-CZX (6 F2 JE— S M ) 1) 24 2 T iH Sl RE 1)
CYP450[7] T./# (CYP2E1) #1113 .

[0218] P FE s I e BT =R O 1 I 0 & o b K R S s iR 2
1.2 4ng/mL = A FR BE G AR IS AL S A7 E R I CYP2E LTS M & 5 % B2 1 35 & gk AT
PR A 0 Smg oA 1 B i 500-nL s VR &4 5320uM CZX, 7£ % 5mM MgCl2A!
ImM NADPHH.pH 7.4K50mMBERER #h 22 Ml , T-37°C N B 3050 8« LKA L i 2% 1k
IS, SR J5 NN A=Y 25 B R TE F&e 46 D P9 S0P 14 i o PERAE €20 )2 23 AT — B8 BG4 (LC-MS/MS)
ST AT B AN ZE R E TR EM BRI (PR K=1:1) F A G BT W 5%
(EST) YA APT3000 — = PY B AT oz Bl A5 R Wl 2 N 28 I A fwiokir 4 H (1 6-0OH-CZX . ES T4 [ 72 H
TIEB TR Fn/z 284.5—185. 9ff1 5545 kb s I6-0H-CZX .

[0219] 25 L5 #7 « A FHXT IR ZH A 9 L 45, 44 MLLC/MS/MSIRTF I A A 5B % 4t I CYP450
IF) B S A2 s oA 68 2 — S M e A 1 2 (pmo 1), B X HRAH [ CYP 4507 T g #1011 R Ny
0% . TEIR I S WAELE T , L AL CYPA50[E] T BE 1tk B 5 0t A 5 B ) o

[0220] 4.24%

[0221] = Z 3L “HRiAIZEEH R (Diethyldithiocarbamic acid,DDTC) 4& &N CYP2E1 ]I
il 71 o 7E LOOUMIT 9 B 1 , A EEDDTC T 85N FE AR ORL A4 H CYP2E 11190 . 9 % il % (fef FHCZX
VERICYP2E L [ 355 Sk I ) o 35 T~ WR 22 21 ¥ DD TC I 40 k35 2k, FRAT TR, 1 76 A B R4 L 2 AT 1

g/mLI CYP2ELIHIRET AL &4 (AT 25) S AR 45 R B EER 1

[0222]  3R1. DN R ARORLAAR (1) 42 1 i 1T S <2 CYP2E 1413 751 ey 417 ] 2.
[0223]
LR AR CYP 2E1 il #(%)
A 4 ug/mL 2 ug/mL 1 pg/mL
X HEAH 0 0 0
BH T i 4 (100 uM) (50 uM) (10 uM)
(DDTC) 90.9+0.8 51.2+3.2 112424
GIES] 457+2.5 33.3 +4.1 17.7+0.7
R 1 (H FE) 403+ 1.6 34,1 +4.1 30.1+2.4
({fgﬁﬁﬁ) 329+4.6 302 +2.8 25.1+14
B EIERWLIEY)
(HARPER co-HgE|  703+28 56.5+1.7 40.5+2.3
EZ, X O
[0224] 78 NS HFAEICRE AR H A AR i 58 AL S MBI CYP 2E1LHM I R AN 1A /s - i & SR A5

w0, IS, BT 2 (WEIF) B ILACUY, RIVH Rl = SRR 5 B TR 3k (1 C6-
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H#EEE (R0 CAEUESEAE NPAS0 2E1 #7112 201 , FHorh dug/mL T 25 1+ (R4 (PR
BRI R Co—H Bl , 2N0) Ton H B AF IR (70.3+2.8%) .

[0225]  Sijitdsil5 : 3 A LAKT 2 Bk e 22y (APAP) FNCC14155 51 FF 454

[0226] 5. 18 RLAIT5

(02271  5.1.1ik7

[0228]  FiT A5 A5 WLIA 773 WHPLCES 2%, W F Tedia A ] (Fairfield, i Z MM, 25 [H) . APAP
W HSigmas @l (St.Louis, A EM,EE) , LA ERBFBHSouthern
Photochemical Co.ZA wlfilit , RiEiL#400g1) A (Sigmad wl) WM T 1L A S I
SRk ER R SR AT

[0229]  5.1.2Zh%y

[0230]  fAEE Jy175-280gf) HEESD (Sprague-Dawley) KE &R H o [EH &7 3L 50 sh Pl
¥ o A2 58 AR R B 1 AR LR B9 3R AT Sh i 7 $a B BT it AT, BLETA IR R 4
TR AE 2SS/ A R IR A, FE 127N H 1] /127N 3 [ (P 416 A LA B TEFR sl B 7K B &
YIRS R AERF 70 R AR, 78 1B /K R gL ISR R

[0231] 5.1.34b#

[0232]  5.1.3.1FHAPAPE Sff 4515

[0233] BT fHAPAPE S 401477 , A FH T e B A0 = SURENE 1EAT B ile: ORBR) »

[0234]  FEIE®XTHRA GE14) , 3003 A H M B APAP . TEAPAP 5 S I H 49 1 %o B2 (B2
), YRR R BRI S APAP, Ho it 2 AR A TR E 2, 000mg , LTS T I 5 4% - FELANAC
TEIT R BE X A ZH (B34 1, Bk M A B R S R APAP, it H & 9 B A T R E 2000mg
DL 321 4/ i, 146 18 A IR IR 1 24/ INF YR 7 B, L3 B S it F 140mg [FINAC (5
NJTAREE) , B J5 R4 /N it FH70mg [FINAC (B8 T AR EE) FLIR  FESEER2H (BR440) o, sh¥ i
BB APAP, Hojiti FH B N A TR E2,000mg , LB ST &M, 40 5, TR 8 i
MEEFRII 247N VR T A SRR A/ 5 AR R B 2 o FE60, & /INHL AN R BT

[0235]  (a) (Bf4.14H) : LA/ T-BREET-100mg Bk N A4/ 1R 770 &2t FH H B3 I, ¢ 2224/
[0236]  (b) (54 .24H) : B4/ i F B4 102457 &2 H B, H 5224/ N,

[0237]  (c) (B84.34H) : LA/ T B0 T-100mg B N BEA/INST I 57 & it FH = SURERE , #7224/
ing

[0238]  (d) (H4.441) &R/ it N EE4 . S 205 57 2 = SR , FF 4224/ NH

[0239]  (e) (584.541) :B4/NIHE A N R4 10, 55 F R HEERELL KN4, 34
0.5f5 MR =AM AH G, RFg24/ T,

[0240]  (f) (354.64H) - BF4/NIFIE N 54 1M 7 E 2 HEREE DL KON 4 . SRR E 2
AR A A, BRLR24/ N

[0241]  (g) (554.741) &R/ NS4 LR L 5B HEREELL M oNEE4 . 341
1.5 E L =R A &, K824/

[0242]  (h) (384.841) : FF4/NI it I N B84 VAL 265 7 2 H ER B DL KON 554 . 34 2%
FIEZ =R B4, FFsz24/ ), DL R

[0243] (i) (%54.941) : 1 2t FH 140mg FNACEE A Fr 44 5, 5 i jiti FH 70mg AINAC N o 58
4 AR RIR 2 H BB RO A S 25 E 2 — SR A A, 4/t —ixk, HE
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/¢

[0244]  FE24/NiF 6T B S , AORER I R B Ik USCEE il , DA A T-AST/SLTMI i - Bl ) » % KBS
BEATGSPI o 5 J » WA KRR AT AL 222 0 T

[0245]  5.1.3.2/HCC141% S HIHTF15

[0246]  JET-HICCLLiE I 40407 , LAk B AR SRR 22 & M R Ao 1Y) H B e FH — S W A T
HRRL: O o

[0247] 7R IE % REZH A, i e I s v 5 45 T s AR 38 2R 7K o FECC L4155 5 2 JHF 452473 1 %o R
R DA R S 4A T 20 10m] /kg CCLa (40% 7E T K ) UL S 551t . 7R Seae 2H v, LA
B RS 45 T 30 10m1 /kg CCla (40 % 7E B K ) LGS A 831, 40 J5 i@ b i R &
BT AR KBTI B  7E45 T A K B Z 57 2 BT BE SR T A R B 2 7y 247N I E /D
B AR P SO I LA HEAT AST/ALT 73 A o B i » PE SR 2 R AR A B0 , USRI LA IE AT AST/ALT 3
BT, FEREAT 2= 8T

[0248] 55— 10 , % F A SIS A R BH 2 A3 12 8 568 /N BR AT GSPIA

[0249]  5.1.40MFE N

[0250]  AbERSERLJE , 7E T BRIE T A B, AR BRI 2 Bl ke 8 1L vk, - B T3 A EDTA
(R R KM T-4°C R AL3, 000rpmBS Co 1543 b, 44 43 B 1 L 38 2543 i R B B Lo /N
g7 T-80C.

[0251]  5.1.54EWM02E00 1T

[0252]  j& i<t PN I A ASTANAL TV P K a8 & 1 4540 - ASTAAL T2 JH 5 14 1 5 WA A% , F- A%
HSynchron LXi 725%%t Beckman Instruments/A &, 3EH) #E47M= .

[0253]  5.1.6)G%% Rl

[0254] W KRR AT IS , HEAT 3 00 M o B AU ARE o DA 56 10 96 FR I 2 Tl 1R 3k &% v i v ot
A7 18 5 WK AL SEAE A i A )28 Bum 2 BEI U R, 2R 5 DA IR ACRS RIHE 21 e ¢, 47 v
B 7 R Yt (Periodic acid Schiff stain,PAS) . fEJ65 s N MLty .

[0255]  5.1.7HFIhEERT & &l

[0256]  ZERFFT5E e » %A KB AT GSPINAR o DL KV S £E30F0 Py % K SR VE 590 4g/
m] A4 () 2 AL R0 . 5/ kg, H T VES 55,10, 1530, 45F160 43 Bt , MK BRI B B ik &%
WA £ — 0 LA it o LU E8 2 FLBE B0 0 FH T & FLBE IR B, HZ a3k FEVa B 50 %
1,000mg/ml o {8 FIARVE (i 22 F1AR 55 R4 (CV) THEREAMKRER H WAL, B KR r R &
BONT10%CV, H FL I b A i v il 28 11 ) 3R AN B Sk G A A3 H 2 18] (19 A8 4K . GSP o 452 1E1% 30
FOVE S J5 AE6OFD T $RAF 4 I e LR

[0257]  5.1.8%4 40 #T

[0258]  FIA #idE L IME £ hr iR Z (standard deviation,SD) 7w, 7 HA# FHANOVATTH
S R DR B W AL SR G BB (BRAR13,SPSS Ine. /A F)) #EATTHE, 856 UA
HIEMECRR S 2 BN RN EZ R, DEFIN & A2 B 185 2% 5,1 H %4p<0.05
I, B 2 ) )2 22 e B

[0259] 5.24E

[0260] 5.2 1 'H &2 BE A — SR AL & 12y e RE YT EHAPAPS 3 (1 FF 8495

[0261] 5K 2FRN,
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[0262] k2
GSP AST ALT & HAI AR
[0263] ,ﬂ:l:l;‘!iﬂﬁgﬁ (mg/L) (IU/L) (IU/L) ﬁf} (g 14 H, n/n)
14 CEEA 220 + 186+ 65+16 0.0+0.0 33
(NC, n=6) 24 16
24 APAP X4 1017+ 1151+ 746 +
(2,000 mg/kg, n=12) 170 310 143 86405 2/12
£ 3 41: NAC (140mg/kg
B NAC 568 4 /I 393 + 428 + 221 + 4.2+ -
mg/kg NAC, n=6)
4.1 H(n=3)
W il R IPRVRE 1 455 + 209 + 0+
(H%EI%H{JﬁU-’”-’J\ Fesg 1 77%%% 7Q% Kk 16%%* 0‘_10(1** 173
P8 100 mg) x6
42 H(n=3)
- g 354 + 300 + 166 + 4.0+
(5 4.1 QHFI{JZ fm b 5GHH® 4% ] 5ok ]_O?k*a= 3/3
(H =1 x6
/4.3 H(n=3)
ot il ORI 1+ 154 + 0+
(—_ﬁ{,’!‘-’!;ﬁku{lﬁu.!—%&:d‘ ek 423*** j’f,*** 495*** 1402:** 3/3
1B 100 mg) x6 '
/4.4 H(n=3)
- _ i Y 309 + 277 + 136 + 3.0+
CRA3AM2 AR Sy ggesn ggwex | gros e
(= 5UEHD) x6
[0264]
8 4.5 H(n=3)
CGB 4.1 119 0.5 fi5fli( 332+ 360 + 149 + 2.0+ 33
HEERY) +58 4.3 4HRY 0.5 61%** g1 ]9%** ].Q#**
7 SURRD) x6
28 4.6 A (n=3)
CE 4.1 AR #EE 271+ 193 + 81+ 1.5+ 6/6
JHEF) x6
4.7 H(n=3)
G 4.1 4/ 1.5 f5FE (. 265+ 203 + 83 + 1.0+ a1
HEEED) +58 43 2H1 1.5 53*** 24w 25%%* ].Q***
fi (= SUNRD) x6
4.8 H(n=3)
G5 4.1 201 2 fi5mscH 227+ 159 + 69 + 0.5+ 6/6
SRED) 5 4.3 40 2 4% 25%E% ZL¥E* 1O xE (.5%%%
(= HUER)x6
£/ 4.9 H(n=3)
140 mg/kg NAC + 5 x 233 + 171 + 58 + 0.3+ 6
(70 mg NAC +35 4.1 41 41%** 25%%%* Qkkk 0,5k

(1) 2 f 7 CH 2R ) +58
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4.3 4119 2 fEFE (A

HERI)
BSEO=6) 0L s 66 2.8+
(Aerosil 200 71N T Qg ** 43%%% | QHkk 1.0%** 6/6
%5 T8N 100 mg) ' ‘
6 H(n=6)
(FREECRRUERY A 294+ 248+ 81+ 2.7+ 66
f‘l\ JL&)_L\—G‘; J-'%«‘_j‘.j\ 100 30*## 37*** 27*** 12**4:
mg)
[0265] oy
7 #(n=6)
GRS 22 3BE e 28 6/6
TR 100 mg) ' ‘
% 8 H(n=6)
i oy, s, SRR + + 2
(TR T 4 EZ T 3?23** 22813** 27;2“:':* 1202*** 6/6
%5 TR 100 mg) '
2B 9 A (n=6)
" S 287+ 220+ & 2.5+
(CRYERT K-30 F77) /) 3883** 532** 27('5*** 1 05*** 6/6
P80 % T4 A 100 mg) ’
[0266]  #%p<0.05,%kp<0.01 ,%kkp<0. 005 : & SZI2H 5 APAP Y FEZH [ bL %5

[0267]  S5IR IR, APAPIF 231 4 I A2 I 050 o ARERE 2T 3 ol JHF 453473 RN A3 6 m DA g A
FAH Bl fo /B = SRR , LAFRI S A 00 07 2038 51 o R il a2 » H R B 0 = SR 1 26 & S
PRI RN 5 &5 S 5 1 0 R A AR DL, B2 240 T DANACHR HE ¥R 97 1 BH PR B2 e 4b , B4
Aerosil 200,523 CFRVE K 94 28 T 4L B Tl i £ 4 3 N B 4E FK - 30 1) B 170t 4 i L
VAT A5 1 20 A A FEINACKT Y Y4 77 149 BH 1k of B 20 5 4

[0268]  PSCa5 1) &5 SR A S Bl 76 AH B ) HF2H 23

[0269]  [KI4f 7™ AL ZR 2400 M () 45 R o K 8 APAP T B2 PR 2 1 K BRI TP LR 0 Fr (2o, R 4%
HH o i UK ) P 2 A A , 3l A T DL ) 2 A I R DL R 4B B AZ 0 H B /b, — S8 4
Z Won HIRBEEE S, 1M HL 50k E IE & X REZH KRR FF 4t (B14B) AL, FF 4545 58 P 5
FH S Stof R ZE K B PRI 4285 ) T 5, I 4 B 5 2 4P HE 81, B S AR R (B144) o1
DAH #E I S/ B = SURE N AL 3 1 S 30 2H B B U0, I A ARG e 88, BUATAT WL % S s/ i
TG (BI4DEF .G H) o LI , H 8RB A = SURENE I 2 & SC i e A OR3P A5 R (B146)
Fogk FE 2 AR T LANACHRHE TR I7 11 BH 4 % B2 (K140) -

[0270]  5.2.2H @&l v 06T HCCL 475 T B I 4545

[0271] SR AMNK3FR.

[0272] 33
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[0273]
FrohRe2 3
25 GSP (mg/L) AST (IU/L) ALT (IU/L) B HAL R
TE 3% 4 (n=10) 315 + 48 88 + 20 57+17 0.0+ 0.0
CCl, X4 (n=10) 914 + 205%** 815 + 216*** 770 & 274%** 6.2 4 2.1 %**
//'\ y 115"‘ E’H—{.—A )
UERFIIR N TEHEETH e jorwen 1084 1054 128 + 405+ 43 +£13%
A 100 mg (n=10)
REETILHEIBET
FREEIOF BN T TAF A 312 & 140%%* 144 + 49%%** 95 & 3G%** 1.7 + 0.9%%**
100 mg (n=10)
Wl e 32 01 700 i T 202 T4 ol
A 100 mg (a=10) 286 + 70 115+ 40 93 +26 1.1+0.7
HERREIAR AN TEE TR g0 | gaes 91 + 28%++ 77 + 22%%% 0.8 £ 0.5%5+

A 100 mg (n=10)

[0274]  Ziit 53 #T : Anova 5 LSDIUR .
[0275]

[0276]

q

(02771 =it {5116 - Hg i AT 6 00
[0278] 6. 1RfRIAIJ7i%

[0279] 6. 1. 140 HbkAIZH S 77 5
[0280]

LA S e i) Xt T i i s i A

[0281]

sekkp<0. 005, %%p<0. 01 ,%p<0.05, LU 4 5 CC1 40 FRZL L #5 .
SER IR, COLan R ZH & AR 45349 o AH IR 3 o 453495 7T DL a3k s FH H 28 o 04

DMEM) ] % 4 21 HH F) B 14T J5 2 S 56 (YU DMEME: 77 36 4 5 A-F

M A SRR ke G2AMHTASCFTA Z % R A (G H B WA=

f§i FHDulbecco B HIEagle’ 72 &L (Dulbecco’ s Modified Eagle’ s Medium,

[0282] 324 :DMEMES 72 3 452 A-F I 1] %
[0283]
DMEMK 773k ilill 4% 7 v
Gi'TA B DMEMH-3H# 11,400 mL/KH, SR 5 INA2 g 4-Q2-F% £.55)-1-
WRIEE- Z BB (HEPES)E IR, IR FRZN (4 gl iR A
BB R FEAE FRAE400mLK ), I DLACK AR BURMNE 422000mL.
LASN HCUH¥ BT 13- Wi I pH R #47.3 £ 0.05.  LL0.2 pum G 1 i ik
5, W RmARBIY BRI IO MG, FF{E4°C Fifife.
%5 B 50 mL 235 P AR A= 5 (FBS). SmLAFd B 44(100 mM). 5 mL

T4 3(100 U/mL) A% (100 U/mL)AIS mL MEMH[24 i
FRFHR(100X) I A450 mL DMEMB;FRIEG S AT
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[0284]
G5 C W SmL A B B2 51 (100 mM). SmL 7745 2% (100 U/mL)FIEE 2% 25(100

U/mL)H15 mL MEM=E 0 {5 AL B % (100X) A 450 mL
DMEM i 752kgm 5 AT .

45D ¥ DMEME; 7255 S BINA R th/ AR AR AW .
F 4 Van HarkenS AAE 19694E 42 HH 1 VA Hl s R/ A E AR
49)(J Biol Chem. 1969 May 10; 244(9): 2278-85). 1% J7iZAu%:

|||||

BRI SNEUEAL BN W LA pH U 38y 7.4 LUE R S . SR )5
KR EWE T0°CIIUKIE - LLE s BSATE I » 1 T B i 7E 50ml
LHE95%)H, SR )G LLINGE AL SR € R BN e &b, 18
RN A LR M ERENTE37°C R f# T'DMEM
Bk n 5 AP CLUE UM BRI T . fe)a, TEPHE NI BSAW R
T80 ) ek BR8P AT R BR 3/ A1 B I R A

4 '5E B 25 Pl B B K K] 2 T DMEME; 7738648 5 CH
Y5 F WS B A K H AR AL S 5 iR T DMEM B 753640 5 C
.,

[0285]  KDMEME: 7534 5 A-FE T2-8°C M RAT , HAELIG AT T37 CoRIB IR A

[0286] 6. 1. 240 it H RN A7 PR IR 5

[0287]  ZEANAL S U0 . 4% £ oy 5 5 b €00 5 1T 9 400 P El 3L 40 o B8 s 288 o e o 7 e e e
I H 2 I B K 1000 1 40 H 2 V2 i A SE R RN 0. 4% 5 Wy 36 35 S)IR & LU BUR &7 % —
SEVR A (29200 1) 3 i BRANMETHEES I RS AR S 78 o R B LA A R W
SV UM B B e £, RN S IR £

[0288] 6. 1.3 HepG24H Al ik 1ty 4T At LA i B2 75 5 112 B8 I iy FHF 4

[0289]  KHepG24H ik (15X 1054N4H ) 7F DMEMS 7% 3 4w S Brh 8 9% , E37°C 55 % CO2H1
R IRAE T B 24/ S, T DMEMES 3538 4% 5 C (FE I TE 8% 95 58) th 3% 9% 24/ NN, #¢ i ZEDMEMES
TR 5D (B A WIREL/ BB E A1) R FR48/NM LU FHepG2 40 MR T R 107 441
i

[0290] 6. 1. 4440 JIg U FT 40 B F Ach 2

[0291]  fHepG2A ik 7> 7S, F 45 : (1) 25 A4 : TEALEE 5 (2) DMSOZ : 5k B =5 H 4 i 4
BubL —HELVAN (dimethyl sulfoxide,DMSO) AbF ; (3) Xf R&ZH « DL MER 55 5 12 i Mg s i 4
s (4) B < LIER 55 T% B 1 i s JHF 40 B 75 LADMSOAb 2 5 (5) BRI XS HEZH = DAZK T i 5%
Sb B T P05 A 5 1 (6) IR « DAAR A BH 2 &Pk S ) A 3R 7 4 A

[0292]  6.1.540fH =/ H il (TG) A2

[0293] W& 72/ 5 L Kok B e 2H A B S ) 40 M AR PBS HROEE 4R e i IR, AR JE 50 5ml
J [ B /EDTARE & 35380 2 J5 LA 2ml PBSHEIFEANM , 28 Ji5 17 7% 21 2500 v DU 25 B e
B 20 144 A5 B4 200 it 26 B DL B 2 1 2 & o o T B 157 40 & (Randox) #EAT TG 5E
¥ FR IR TG A R LA A & &, 15 B 2 L R s A i e TGRI AR 5 &= .

[0294]  6.1.65255hW)

[0295] ke #Erh E G LA E BN BT A A0 2 B0IE PP PR 6 b 1 OR 37 AR g Th 3%
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2T R HERERIBE /N R OF T sh Wk 56 o 8 B 0 4 — 41 Hb g A DY R RL_ERG/NER TR A
IR — g -+ = R L B/ 23 £2°C L B 55+ 15 % FIXHE BRI s 5
TIEE G/ (BAT:0028 F7:0052K]/ FA7:002 EA7:00564T) A5 T EIE K]
HEME /N, B8N 18-23g, I HBioLASCOA ®] (FE &35, &4b) , B T E &5 FE 2
T FEHLAA S 38 S O o AR 4 B & V5 10 AR W LA Sh 4 S 56 6 e 33E 47 sh Wik 56
/NBR DL 3-5g/ R ME A 1B H TRRL, To PR A N AR K 1-2 7 , FERIE S0 8 BRI » /N BR ) 44 B4 )
o

[0296]  6.1.78h¥ 4

[0297] KWK SHVIBE ML 53 2 A A = IR T B X HEZH (High Fat Diet,HFD) | FH%
X HE2H (Positive Control,PS) FIEGZH o X 2% H 25 10 3h W0 £ 1E & 1)Kk - XTHFDZH 1 304
W B3 v IR O A o o PS AL B B M g I L RL S 5 A IR DL A MR K R BT R (Bmg/kg/
R o AHRIG L S & e s vkl A3 4 LR E R il It 590

[0298] 6.1.81X56 )51

[0299]  DAIE® Tkl M & A sh P12, i DA s A i vkt e 2 e ST HFDAH L PSZH Ak
IR shW12 A R FES e , AR 2 (A A ATHFDZ i B RN — IR 5 B8 T K s B R
DLERE X PSAH B MR £ /K 6 28— I T BB R DL A XIS A B e B il IRt & —
W, B34l 8 R WA

[0300]  ZE il AT LA R AE M J5 B 28 )\ S 56 - R0 7S ], MR i i Wi 2 I VA« 7
N oA W U SRR N W R A ST AN S i N 5 S Y e 7 A N R
TERE i AE 2R T B LN DU FL k&G, AR 5 LA R S O LR 7E 15,700 X g 4°C T B 054y
By B I o B IS, LA SR AR A 20 B AR I D RE I A= MDA 2 48 5T, G R A QIR T
fEc i (AST) « TA B BR 6 e i (ALT) =2 H- Jh g (TG) S AE & B (TCHO/TC) K25 J A 2 14 L[]
figt (LDL—C) Ay % B i 2 1 JH [ B (HDL-C) &

(03011 pAl, ATt 140 /0 B RG50S H0C b 2 308 s oty AR FEF IR ot 0k 0 D B 5 B o AR A O 1)
HaE, R IEERE SRR LR BRI A D) R RN 20 L em® ) AN 288, [
SEAEL0 % H 1 RSV R L AR 5 DA AR 30 AT U0 S 00 N B9 V) g AT HRE G . DL
T LU 7 S o AL, 4 LA T W VA R DL ORAF I A I I mh = I et 75 R i T ] e )
B AN I LN R SR M B BN I DI RE 7 VA O AT R S R 2
H )5 (FDA) LA K Hb [ 6 V5 1 DA B BN LA HESE T RS b AT el 2 FF DO e 1Y) 7 &= o 7530
6 485 SR, DLER KRS 45 T8 H 30 . 5g - ALHEG.S P.®0 . 4g/mL) /kg I - 45 245 1 /NI )i 5 A
PEARHLZ10. 5ml A= 1M1, 23 A7 /0N BR () FF BB - GSPAEL K =y , 0 Ax 1) FF DO ek 22 o (FDA: “7 k457
ZABE W AN J15 , BN RE R FL LT B 0 At B S AR e ) 52, 20034F” )
[0302]  6.1.92H4UmBE2=LH D) Fr -

[0303]  7EIRIG 45 AR b, W4k BT A /N B o NSRRI A I U0 R ARFR 29 Lem® i) — AN 4R,
SELEL10% HRPE RS, AR 5 78 5 MR FE I 41 (30.50.70.95.99.5%) S — H 2 it /K Flids
AL SR J5 5 DA AR W5 T 3 — R B e s DA SV VR L 3 2H 2 DA DT LK Bt s
i DS E A S UL R UL R WG AE TR 83k 7 b, T37°C R T8, 28 )5 DAHGE 4L (3 it
ITYf,

[0304]  6.1. 10757 ARAEH AL Gt (H&E)
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[0305] K2R D) AE W R TR B 3070 B, SR J5 1£99.5% .95 % . 70% .50 % F130 % 7
IR BER 5y FE SR TR K G 3071 FEZR TR /K R 10 0 B 5 , nI s V) AT G . 8 S D)
FIR NI ANE H 30FD LI A A% 3EAT G 2, SR )5 DA ZEIR/K i B 0 i i, T DA 4T .25
g3, PR RAZ8 AR K BRI B B o B G 0 B85 RS L U 23 il #E50 %6 .70 % .95 % H11100 % £ T
ISR LK PR IR, BRI 30D, 78— FE R AR g BHAC PR IR, B¢ i 6 9 FH A T 550 PR AE

[0306]  6.1.114H243fK3 M %L

[0307]  MAFAERFS A 0, 8 1 MR 52 4t B w4534 i 85 AR SR AR Bl 41 4 1k 1 AR
s X6 PR 2H 233 A7 HRE % €2 DA PEAl FFE I i 107 85 AR 2 B o B L L B U0 DA e K A
= AR R B DI, DAY BR 32 W Hh K (22 , 98 5 1EAT S B G €0 o g 2 v 119 2
AT VEAL , 0020 pH 28 T BRI 95 B 2 S, FLEAT RUE 40 i LAVE 2 (NASTES) , T EL7E
AR R B AT S0 T BTG V) A o e » PLGETT 22 7 kAT B 2 57 0 i
[0308]  6.1.12/F s bBE JIHI AT

[0309]  MAHAEII BN HR HL 290 . 1g T RELH 21, DL AE P38 ML S (00 10434 2L 35 i £k - 449
fEEE (w/w) M (pH 7.4,50mmol/L Tris-HC1,180mmol/L KC1) BRI 1% Ak #4243
W, SR JE LA RE G TR G A e o0 TR A DL A& FH o A5 FH T 15 2810 00 T 2 2R 50 Jo A v VORE ot LA 23 A O
P RS )& M O, AFE A E I S AL Y (GPx) AR IBEH IR (GSH) 25 I H BRIE SR
g (Grd) A A ALEE (SOD) o 4522 BT (1) 77 2 1T ATE O En ek 48 20, 6 an, o [ 595
(1) A BRI BT A 00 “VPAN DR A B b B R AP AR Th A e iR IR

[0310]  6.1.134¢it70#T

[0311]  FT A s L 3ME = briEfm 7% (standard deviation,SD) #R. LAt Rl 4401t
B, AL, SPSS Inc. A Al THEHLE 138 54073 4 (one—way ANOVA) DAk E 15 45 SR
gt RaEEER 2 G, DV R ) 5N R 2 5 T 2 B LA &4
Z I 36 22 5 . 24 p<0. OB, BT 20 (] {13 22 S/ A R

[0312] 6.24E

[0313]  6.2. 140/ 2L

[0314]  FEAHASLEE A, 75 BH X B2 OK R &) Al S HepG2 41 i H TG 2 2 PR AR Y 25 3
FKEHTR .

[0315] 5. /K K& 2] T 7 BH % BE 2H o He pG2 g i £ it HH TG P AR K Th 2%

[0316]

KR 22 E (M) M TG 75 5 (ng/mg & i) TG & PR H(%)
0 (O 4l 59.43 + 4.60 -

1.0 4417 +2.41 29+8

5.0 4459 + 11.53 28 + 10

10 2638 +9.12 63+ 11

100 20.48 + 4.76 78+5

[0317] DAV FE1E & B 364k & Wil EHe pG2 i 17 4 i vh TG& B B AR A 45 SR tn R 6 Flr 7 - T
SERFTN AT 0 B2, 70 B e e 1 26 2F 1 5 B4k & 075 B 48 175 5 He pG 241 i
FE P T 7 P 230 e v 2 300 L0 A [) o P AR TG B R R o BTG U R (%) B 7 Rk
WR:[1- (REHAMTCH BE-FHAMNTCE ) / (R FESHMTCE BE-FHANTCE &) |
X 100% .

34



CN 107614475 A

w B P

30/47 T

[0318]

[0319]

26 : LAuE8 b 5 0820 (14 A 105 FEF 40 R (1 TG 25

WX (1.0 uM) TG Wb H(%)
KR FON A 35.33 + 196
B 49.91 + 7.73
R R H 42.35 +  6.05
KEHE 42.3 + 534
b ekl R A 38.73 + 465
Hrd ¥ 38.12 +  7.22
A8 T 36.97 +  4.84
()-REE T IR 36.78 +  6.67
L1 7% 36.51 + 478
St IR E 35.93 + 3.35
fie R 1R 35.86 + 892
E 35.11 + 0.87
(H)-254% 35.02 + 10.04
P R E 34.81 + 525
7 [ 1 34.19 +  3.69
B- H A 33.97 + 11.22
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[0320]

(-)-FRILFEE-3-W B TR 32.7 + 433
fei JIEL ] e 30.51 + 28
KR Al 5 30.26 + 324
(H)-JLRE 29.57 + 4.02
TERRAE 29.55 + 144
SESRAL TN 28.88 + 391
R T 28.11 + 8.62
=X 953 26.68 + 293
AR TR FR(EPA) 26.15 + 6.14
RER 25.84 +  10.65
H g A 22.35 + 574
SR B ] 21.83 + 504
PURHR 20.78 + 112
A AT 20.37 +  12.69
KT 42 20.25 + 463
Ly L 20.06 + 257
AR LR -7 A R 19.33 + 459
R4kl K-30 18.93 + 5.13
JR ) LI R 18.57 + 7.6
(H)-Z A5 17.91 + 835
BEKS 17.53 £ 6.96
Al 17.4 + 257
H 16.23 + 425
LV 16.08 + 5.5
2P E AR 15.92 + 23
Sz A EE R 15.85 + 0.82
25 R IR 14.35 + 486
EZRARAN 13.59 + 208
B B H 13.29 + 721
Fih 52 1 12.69 + 3.72
HWHENEY 11.86 + 373
()-EILAEHR 10.76 + 892
H i 2= 10.55 + 74
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At 9.24 + 1234
HAH 9.21 + 621
it Sz 1 9.15 + 924
M 7.36 +  6.34
HER 7.09 + 1088
ARPRHL R 6.95 + 1523
0321] B ST 6.72 + 11.04
JHEA R I A 6.21 + 38
NV dive o8| 4.77 + 449
i 66.24 + 1.87
Friig 2.55 + 443
Frt it 0.56 + 1.07
TRIEALTE K 7.18 + 1341
IS, 2.03 +  1.96
[0322]  3R6-1:3kH K6/ AInA G, FnT FEACAR D 4 i b ) TG
WA (1.0 uM) TG WD #(%)
B 49.91 + 173
R B 42.35 +  6.05
EHER 42.3 + 534
S Tl 36.97 + 484
(-REBETFILRR 36.78 +  6.67
L 23 36.51 + 478
fie L1 35.86 + 892
[0323] [ HRALI /K K i 52 3533 + 1.96
(H)-25 4 35.02 + 10.04
P B 1 34.81 + 525
()RR R -3-B T TR 32.7 + 433
7K K] 5 30.26 + 3.4
e R 29.55 +  1.44
A S IR LR 28.88 + 391
“ KT (EPA) 26.15 + 6.14
POEHE R 20.78 + 112
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T4l K-30 18.93 + 513
JR)LIRIR 18.57 + 7.6
SIA 17.4 + 257
1 B 5% 16.08 £ 5.55
2P A AR 15.92 + 23

03241 W B2 17 13.29 + 721
Al S EF 12.69 + 372
[((-)-& L% 10.76 + 892
H 5l R 10.55 + 7.4
HAH 9.21 + 621
Hit e B 9.15 + 924
HAER 7.09 + 10.88

[0325]  3%6-2: 5k H KOHI /M RInAb G4 CRETHR) , FCRE ARG 07 40 i (Y TG 25 &
XA J5(1.0 uM) TG /D> #(%)

HAd 1 38.12 +7.22
AR 35.93 +3.35
K 35.11 + 0.87
7 1 [ 1 34.19 + 3.69
B- H A 33.97 +11.22
e L 30.51 +28
[(H)-JL7 % 29.57 + 4.02
e R 22K 28.11 + 8.62

[0326] |ZR{aE 25.84 + 10.65
AR XL 21.83 + 5.04
b LY 20.37 + 12.69
MRET 4% 20.25 + 4.63
AR BT A B 19.33 + 4.59
[(H)-#F A5 17.91 + 8.35
Je A AR 15.85 +0.82
HIWENEY) 11.86 +3.73
AT 9.24 + 12.34
AR 7.36 + 6.34
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A PR 2% 6.95 +15.23
[0327] —
BT 6.72 + 11.04

[0328]  %6-3:kH KM iR Itk &4 ORTEFA) , FLRRARAR I - 40 i - I TG & &
[0329]

MR g (1. OuM) TG /> # (%)
R RN 38.73+4.65
— A RERE 26.68+2.93
H iR 22.35+5.74
gAY 20.06+2.57
L 17.53+6.96
Hh 16.23+4.25
2 RN 14.35+4.86
Afba 13.59+2.08
T AN TR L 1 A T 6.21+3.8
O I R PR 4.77+4.49
Ve A 66.24+1.87
FrE IR 2.55+4.43
Fr gt i 0.56+1.07
TRAE K 7.18+13.41
LR 2.03+1.96

[0330]  6.2.2Bh¥)5L 50

[0331]  fEZWW Iy, B 1 FLIEH WRIR IR 1 = A A s 5b , B K sh ) i 2 A 2L
i1 VANV SR - S S i) S W e e il S kb RN Ci O R P LD EE WAN s
FI AL RTHEDZH (¥ Zh PR 25 8 17K s X PSA M sh iR /K K il 3% I BN kSt &
Vo, G R AR R IR B My = SRR H SR I BRSBTS LA S R

R
[0332)  6.2.2. IRFEDIY H 58 A T G 0 A B0 B SR 30 AL A 0 5 4 H
DA

[0333]  SkRE ZWWsiem & B, A 31 AT B &= ARG 0 B s AR 3 i an sk 7- 1 fn e
=205,

[0334]  ZR7-1:RAIGAL &Y FidE B AT 26 & VA A iy S5 1) 0 i 2 2R

[0335]

i H RE R EE FrAEE &
A, g g
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[0336]

WH JEER Ay EE A FFREE &

B g g

FEHH (n=13) 0.6 £02 ¥ 16 £ 02 0.6
HFD 41 (n=12) 2.8 + 0.4 1.6 + 04 2.8
IS P %o HEL 2

AKKBIFELH 5.0 mg/kg (n=6) 2.0 + 04 v 1.2 + (0.3 #*%
A KBIEH 1.5 mg/kg (n=6) 2.3 + 05 * 1.5 + 0.1
BRI A Y

BEHE 2.5 mg/kg(n=6) 2.3 £ 06 * 1.3 + 0.1 *
XEB 2.5 mg/kg(n=6) 27 + 0.6 1.3 + 0.1 *¥
HUEHE 7.5 mg/kg(n=6) 2.4 + 0.3 1.4 + 0.1
=& PR 1.5 mg/kg(n=6) 2.1 + 0.6 ** 1.5 + 0.2
AR 1.5 mg/kg(n=6) 2.3 £ 0.6 = 1.6 + 0.2

H &8 7.5 mg/kg(n=6) 2.4 + 0.3 1.4 + 0.1
H#%lE 4.5 mg/kg(n=6) o + 0.3 1.4 + 0.2
HEBER 1.5 mg/kg(n=6) 2.0 £ 03 *** 14 + 0.2
HikS 1.5 mg/kg(n=3) 2.3 + 0.5 1.5 + 0.1
L 2.5 mg/kg(n=6) 2.8 + 0.3 1.4 + 0.2

R 2 3% 2.5 mg/kg(n=6) 3.0 + 0.5 1.5 + 0.1
AR A A

ﬁ*;l;kg“f_?m o 27 %04 14 +£02 27
ﬁ@;& Etlf?ifg/kg(nzé) 3.0 £ 0.5 1.6 £ 03 3.0
?ﬁs{iﬁ:/k; +—Fl;%ifg/kg(n:6) 2.3 + 0.6 1.5 03 23
=R A A

AR + TR R 26  +06 1.4 + 02 2.6

.5 mg/kg + .5 mg/kg + .8 mg/kg(n=6)
B LoV A bR vE (i 25(SD)# 7k e ANOVA Al LSD 334 i 28 2= R LA Fi R R, 5
HFD ZHAHLL, *3EIR p <0.05, **EI/R p <0.01, ***ELIR p <0.005.

R TG: =MRH s
L) TC: S IH ]
MRS Y
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[0337]

WA JEER AR R FFEER
HLAL g
H i i

YAy T

=GR

[0338]  R7-2: PRI E AL &4 P i ple 2 A4S B 3G I 7 A 45 R
[0339]

|| WA E

B G

FTHA (n=13) 156  + 7.9
HFD 41 (n=12) 140 + 84

BH P %of SR 41

K& ZE 4] 5.0 mg/kg (n=6) 102+ 127
KR H] 4] 1.5 mg/kg (n=6) 109 £ 43
XA

HZF 2.5 mg/kg(n=6) 13.7 £ 10.7
Y 2.5 mg/kg(n=6) 8.3 + 6.7
=R 7.5 mg/kg(n=6) 8.3 + 54
—5UMRE 1.5 mg/kg(n=6) 170 £ 5.6
HMATEE 1.5 mg/kg(n=6) 19.6 + 5.0
HiiE 7.5 mg/kg(n=6) 103 £ 85
H#&fE 4.5 mg/kg(n=6) 1.1+ 177
HimE 1.5 mg/kg(n=6) 109 + 74

B 1.5 mg/kg(n=3)

27.7 12,7 **

BRE 2.5 mg/kg(n=6) 217 £ 3.1
f§ %% 2.5 mg/kg(n=6) 145 £ 83
TR Az A

WERS + HaEews

1.5 mg/kg +1.5 mg/kg(n=6) — * 04
WA EE + H R

4.5 mg/kg + 4.5 mg/kg(n=6) lab &34
WATRE + 1R 149  + 6.3

1.5 mg/kg + 1.5 mg/kg(n=6)
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[0340]

T H BmEEE

BT G
=R A UG

AR + HER 25K 217 +39 *

.5 mg/kg + .5 mg/kg + .8 mg/kg(n=6)

Bl DOF S (b I JE(SD)4E R . ANOVA Al LSD A BIZE il %5t L WA, 5 HED
HAHEL, *3FRIR p <0.05, **EIR p<0.01, ***FEIR p <0.005.

&

WIRE

FHiH

MWRBH TG: =M HMhEs

Hr ik 1 TC: [SMIH[HEEE

L

= SRR

BN

[0341] %45 R o, LLUJIR 07 5 - 60 S i) JISE 368 1 017 2 52 19 m « 6 % 0l e P #) ik B A &
Yz, B e I A I AN = SRR T R A PR s M I e e i ) L

[0342]  fh4b, fE25 TIRERAL S5 , 75 DR ZH ) 24 Hh AL 2 380 S 3 R VDL o £ WU XA 1) 3%
A EYHET AL S X REE SV AR BEAT ARG 56, WA LR B gtk & 51 K
908 S5 ACRE IR B0 H B o R b, i A S 0 2 4

[0343]  6.2.2. 21564k & WA RA P AR B T Jo

[0344] |5 Fr o= 4 155 2 T L JT 10 A 00 /0 B, AR TT IR A CRL A MRS 1T bk < A 3
i) (¥ B 200 0 78 5 A5 V1 22 K I R i , I o BB A e i, 2R DA 5 07 U Th 2 r 1 i
U5 PR B AR

[0345]  ZfHSEi6 i) 45 SR R, 76 Tt P4 8 58 Ja I 18] )5, 22 Al 4k & ) S B HS 982D 3 )
FFE rF AR A RCR o 45 R AR 8- 1 IR 827

[0346]  F8-1: iRk & W] LA Shn G T (45 2531 94 &)

[0347]

iH JFREF ) TG JFRERR B TC

HAV mg/g FFRE mg/g JFFE

FHH (n=13) 250 £ 92 ¥ 25 £ 0.4 ***
HFD 4] (n=12) 1320  + 69.2 6.6 + 3.5

BH PSR 41

K KBRS 5.0 mg/kg (n=6) 468 £ 144 *** 30 £ (.9 *¥x
K KBIRL 1.5 mg/kg (n=6) 69.9 £ 32.3 ¥ 37 + (.4 ¥

i &Y
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[0348]

H FFREF I TG JFFREAR I TC

HAL mg/g FFRE me/g JFFRE

B 2.5 mg/kg(n=6) 489 £ 141 *** 29 £ (.5 www
XEE 5.0 mg/kg(n=6) 542 £ 150 % 3.0 E (.9 *ww
XEE} 2.5 mg/kg(n=6) 43.1 £ 13.1 *** 38 £ 1.1 **
=& 7.5 mg/kg(n=6) 56.8 & 20.0 *** 50 + 0.9
=4&ERE 1.5 mg/kg(n=6) 68.9  + 375 ** 3.0 £ (.9 ¥
WEATRE 1.5 mg/kg(n=6) 873 + 723 * 4.4 + 3.5 *
HEB® 7.5 mg/kg(n=6) 53.8 &+ 244 % 47 + 1.2
HERE 4.5 mg/kg(n=6) 715 £ 455 *Fx 72 + 2.8
HER 1.5 mg/kg(n=6) 61.8 = 32,6 *** 34 £ 0.6 **¥
¥R 1.5 mg/kg(n=3) 84.0 + 414 2.8 x L5 ~*
BIRE 2.5 mg/kg(n=6) 894 % 49.1 * 6.7 + 2.7
BEE 2.5 mg/kg(n=6) 67.8 £ 16.6 *** 3.7 £ (0.7 **
ARG A

ﬁﬁglkgﬁm 2/kg(n=6) 71.6 = 32,0 *** 85 + 2.5
g 43 w1
?fnﬁkéﬁ%ﬁgmg(n=6) 3.0 £ 112 *% 69 + 1.7
““?'S?T:/k; fﬁf;kg(n: & 9.6 + 77.4 5.9 * 17
MR EY A E

WA + LR R 83.1 & 509 * 6.0 + 23

.5 mg/kg + .5 mg/kg + .8 mg/kg(n=6)
$d LV YR ME W 25 (SD)# 78 . ANOVA Fil LSD 13- B ({45 i1 2% 25 7 UL 71/ 7K . 55 HFD
ZAHLE, *3EoR p <0.05, **EIR p<0.01, ***EI/R p <0.005.

BMRER
5
MRBEH
H e
W
Bk

TG: —&H il
TC: SH [ fE

(03491 28-2: 1AL S W] LAUR /D s BT A SR (45 265 39198 J4)
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[0350]

T H FFREF ) TG JFRE I TC
FLA mg/g mg/g I
EI’:‘[.@_(nff’) 22.6 + 3.8 ¥%% 38 £ (.4 #**
HFD 4 (n=8) 187.3 £ 91.2 12,1 £ 7.3
AR AE

=R + HE

7.5 mg/kg + 7.5 mg/kg(n=5) 115.3 + 36.2 * 6.0 =+ 3.0 **
=§0ER + HEM *
L8 myky + L5 mgkgle=5) 1444 +£599 60 £ 12
XE® + HEN — -
5.0 mg/kg + 7.5mg/kg(n=4) 64.5 = 351 o & LI
XEEB + =R - .
5.0 mg/kg + 7.5 mg/kg(n=6) 41.1 + 28.1 28 £+ 1.0
=Ml A HE

SR + B + 2R 397 £215 % 46 * 0.6 **

7.5 mg/kg + 7.5 mg/kg + 2.5 mg/kg(n=6)

B4 LT Bl bR vl %2 (SD)# 7k« ANOVA AT LSD 73340 12 2 5 LA %7~ . 55 HFD
AHLL, *3X7R p <0.05, **EKI/R p<0.01, ***FEIR p <0.005,

Wy
=AU

TG: =Mt
TC: KMHJER

[0351] %25 BB, G 10 JHF 375 5 0 /0N B P P JUE P =8 Ve 8 (TG) A JH [T i (TC) T
7025 e FH AR B AL S 4 b, 18 R W B AR 2R S i AR 7 T R i g i R = S
AR A BRI AR ) =R H B (TG) Al , AR R ya T4 8 5 , 18 B IE o =R H i
fig (TG) & B FERL167 % (p<0.005) FIPL TR - Sh ok, 18 57 2 By R B 7 H e I L iy
Mgt — SR B R RG 7T DA S5 6 08 R HP R R BRI B (TC) 45 e 1 5 » 7E AR VeI T 4 )
15 3 I R ) IEL [ i (TC) 2 2RI Z056 % (p<0. 005) AL 7 80K

[0352] Y4t FH — PPk Ee ik S W0 AL -G, BRAS ADH R B 0 45 R B A H B2 BE R 245
AR SRS R A H SRR S, B R AN S R A S T LR
F H 93 T A B =R HIHER (TG) o il , LA A B AT H J2 BER 4L G967 488 J5 , T BLik
FIFFHE A ) =FR H B (TG) & AR LI77 % (p<0.005) FIM T RUR s H DL LBy fl = &
WEE) LA AT AL FES F S, ] LI 21 BT I A ) = 82 H I (TG) S R PR MK Z978 % (p<0.005) [
SR eAh , = SRR SR B (A, 2 AVH B R A A, B R = S
P00 21 R DA S 5 B A B U ) S LT 1 (TC) 5, Herp DA SR By A = &R RO AL B VR T
8 g Y LAIA 21 I A s I B (TC) & B AIRZIT7 %6 (p<0.005) AR 73R

[0353] Yt FH = PPk Ee ik S0 AL G, e ar I o H o i AN 26 By 1 2 5 B = SURERE
H e AN S B 1 2 6 AT DL S R A R 1 =R H B (TG) e il , L =S HE  H &=
Mt R 2 By 1 2H 5 V68 9T 8 A I » AT LAIA B E A ) =8 H R (T6) &= K79 % (p<
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0.005) AR o Be Ak , = SURERE L H 55 B A0 28 By () 28 A m] DA S 6 a2 A A ) I s
i (TC) »

[0354]  6.2.2.3 Rtk & WA Rod /b 4545

[0355]  6.2.2.3. 19/ B JE 2H 23 U s iy RO BT 4495 2 ROR

[0356]  ZWsEIG 4 SR B, 2 NI P TEA JE 1 B0 H 1B 5 30 L 982 U g s A
JH2H 2R 45 453 1 DI 2K o 1 5 S 7w H B T I JHF ) sh A0 1 JHF 2H 2R 45345 o I A 23 30 46 78 =5 1T
X CELFEREAE 1 K 306K B 30T 40 A R0 P 248 B ek J ) 7/ 2 R 33 TR i - AR 2T
DAZK "R 81 25 e Auf 2 5y B H R AL 34 ], IR0 B A R A B P ) K 3R R
AP o DA ] 22 A0 B /N BR R AT R 85 21— 358 40 /)N B RECRAE (1) I 7 5 (EL DA e Ap I L R
Py ol H 55 B AL R AR /N B BT AL 2R 2 R 0 =5 (A 2 R 1 s B B 2HL SR X AR R B8 FE g iy
JH 96 « e AR  NAS P73 ) 45 R N R 9 7

[0357]  ZR9: i b & mT LAREAKSh A 45 A5 IR 45

[0358]

HH NAS

e VA mg/g fHFHE

ZHA (n=13) 0.7 £ 05 k¥t
HFD 4l (n=12) 3.3 + 1.7

PH X 4

KKBTEA 5.0 mg/kg (n=6) 0.8 L 0.4 ke
AKKBIRL 1.5 mg/kg (n=6) 1.5 =08 *
PR AEY)

MECHF 2.5 mg/kg(n=6) 1.8 + 1.0
XE® 5.0 mg/kg(n=6)

XEB} 2.5 mg/kg(n=6) 1.5 + 0.8 *
Wy 7.5 mg/kg(n=6) 1.8 + 1.1
X5 1.5 mg/kg(n=6) 1.8 + 2.0
MEATEE 1.5 mg/kg(n=6) 1.8 + 1.6
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[0359]

BiH NAS

A mg/g FFE

HEERE 7.5 mg/kg(n=6) 1.7 0.8 *
H#&EE 4.5 mg/kg(n=6) 2.7 + 1.9
HERE 1.5 mg/kg(n=6) 1.3 £ 08 *

BEKS 1.5 mg/kg(n=3)

FRE 2.5 mg/kg(n=6)

5 22 2.5 mg/kg(n=6) 1.7 + 0.5
AR AEY NG

WG + HisR

1.5 mg/kg +1.5 mg/kg(n=6)

MR + H R 56
4.5 mg/kg + 4.5 mg/kg(n=6) ’
HATRE + HEE P
1.5 mg/kg + 1.5 mg/kg(n=6) s

MR + HEeE
5 mg/kg + .5 mg/kg(n=6) e = b
=R AV HE
WA + HER XER 2.0 & i4
5 mg/kg +.5 mg/kg + .8 mg/kg(n=6) ) )
Bt UL BB AR UAE e 25(SD)& 7 . ANOVA F LSD #3348 12 25 57 LAl %7 . 5 HFD
HAHEL, *FoR p <0.05, **FIR p<0.01, ***FIR p <0.005.
B
B
MR Bz H
e
WA
=GR
HKG
[0360]  NAS (¥ ¥ P g 107 3% M VF 43 ) R 7n Jv AF W K V£ g 107 0 95 09 3% 4 OF 4
[Hepatology 1], 200556 7 ; 25413 556 : 551313-21 011, A RER-E VPN AR T AR TR FE
NI 58 R RO AR SER AL VPR2r R AR 10T 7 o 15 70 7 N ™ 5 1) 4%
[0361]

2 10: NAS Y4 H
W H S B B X KR

+ 1.9
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[0362]
R i AR 0 |=3% FEAEAR 2 b 2 ZAG A I VE A 16 1 I 28 Pk B b B 1)
KIS MR E(%) A5 0 0, LR
X MR AR AL AR B /NS AR B0 45 T i P4
1 5-33%
2 >33-66%
3 >66%
/N FRAE 0 | Wk APPAS AN H6 W B T A B 1) Jok 98 i
1 <2 MRH/200x
2 (24 K &
/200x
3 | >4 A EHE200x
JHF4m e < ER A N
1 DESIRYIP | ARG DB R AR 1 K AT 40 e DL R AE
Z Wik S .
2 | WEZ4R/EE | K2 HHA BB S D L KB
IR PR, {HiZ NAS FFA B 55 By FC IR 1A
s

[0363]  Z&E R IR, HFH R 145 K AEAENR TS S /N (NASTE23 385 00) o 7525 501 it FH 1)
WA G Y, 5y A H JR B AT DL B AR B0 AE 4900 = 0 A2, 4 FH = Ak &1
YA AT AT H R BER A Gk B 1O BB o T LT A AT AR R B 49 H IR FENAS P
aETAHN—FE.

[0364]  6.2.2.3.20k/b FFIhRER 1S 2 AR

[0365]  ZhWpsIe it & BB ow , fEA T B8 FE i 25 25 BATA] , 2 FPikae A &4 B 30 H I 20
JHWE Tl e B b5 O RO G5 SR R 11 -1 AR 11 -2 7 o

[0366]  F11-1:i5eAb AT LIRS I DhRe R 1% (25 245 94 )

[0367]

T H ALT AST
BH U/L U/L
FpAp 326 161 *** 1122 £ 539 w#x
ZHA (n=13) 70.1  + 452 156.8  + 100.8
HFD 41 (n=12)
BH % AL 339  +£93 k¥ 1681 £ 42.6
K KBIEL 5.0 mg/kg (n=6) 438 £ 187 * 153.6 = 62.5
AKKBTRY 1.5 mg/kg (n=6)
HE® 7.5 mg/kg(n=6) 250 + 10.8 ***  63.3 £ 7.7 ke
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[0368]

T H ALT AST
B H U/L U/L
HE® 4.5 mg/kg(n=6) 445 + 159 * 107.6  + 543
HE® 1.5 mg/kg(n=6) 408 + 114 * 1872 =+ 142.1
=HEE 7.5 mg/kg(n=6) 323 101 ** 743  + 18.6 **
=HEB 1.5 mg/kg(n=6) 309 £ 168 **+ 1270  + 312
FE® 5.0 mg/kg(n=5) 414 +63 * 1614  + 423
XE® 2.5 mg/kg(n=6) 337 +£ 185 *** 1009  + 420
BiRE 2.5 mg/ke(n=6) 344 £ 147 *** 669  + 85  xxx
BEH 2.5 mg/kg(n=6) 357  £09.01 w1619+ 962
BRE 2.5 mg/kg(n=6) 36.8 & 221 ** 724 & 112w
WMATRE 1.5 mg/kg(n=6) 415 £ 137 * 1299  + 37.1
B 1.5 mg/kg(n=3) 50.7 £ 29.7 1704  + 28.6
“RRBE Y HAE
ﬁﬁnﬁ_;g F?.?& - 239 £ 17.8 *** 604 £ 82  ww
ﬁﬁm fﬁﬁ Phg(6) 167 £ 43 *** 598 & 75 ks
;*Sﬁ;]ff; :7:5H-|;§gﬁg(n=6) 455 152 9014  +218 *
Eﬁm :Iffﬁg(n: & 524 £ 34.0 921 £ 230 *
f—'oi:’/}k; E;Ef;kg(nz 5 434  + 105 151.0  + 542
iﬁ?k;—?‘?ﬁfg(n: 2 382 109 * 1438 £ 67.6
ﬁi;_kgffm o g(=6) 517+ 542 700 &+ 27.6 **
MRS AE
WHRE + HEW + X5/ 212+ 87 *er 548 & 132w

-5 mg/kg + .5 mg/kg + .8 mg/kg(n=6)

B LLOE B{E FRUE R 25 (SD) K 71 « ANOVA 1 LSD 13 31 48 i1 2% 25 5 UL 7] % 73 . 5 HFD

YURHLE, *IR% p <0.05, **FER p<0.01, ***E % p <0.005.

B A
BRE
K )

ALT: TNRZIR NG L Il

AST: KA 186 i Wi
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[0369]

I H ALT AST
TiH U/L U/L
R
H i 1
HE fif i
= WiN
[0370]  FR11-2:3{I040 & W n] CLREAR B FE DhBe[EaS (45 25 A8 )
[0371]

W H ALT AST
T oA U/L U/L
ZEHA (n=7) 65.1 £ 21.5 *¥* 226 & 43 @ wwx
HFD 41 (n=8) 111.0 = 26.2 1094 + 46.4
TR A A
U + HEEE

. + g X + g *hk
7.5 mg/kg +7.5 mg/ke(n=5) 92.4 16.5 49.5 14.4
U H iR
1.5 mg/kg +1.5 meke(n=4) 1125 + 238 93.0 + 26.0
MRz G
SRR + HER + XE®R 40.0 £ 122w

7.5 mg/kg + 7.5 mg/kg + 2.5 mg/kg(n=6)

B DO bR UE R 25(SD)# 78 . ANOVA Fll LSD 2RI 48 it 25 7 LA Fial %~ . 5 HFD 41
MEE, *FIR p <0.05, **FIR p<0.01, ***FIK p <0.005.

H 85 1 ALT: WIERR IR’

— SRR AST: KA NG i

[0372] PR PR i B i #5 il (ALT) IR 2 B % JYe g (AST) 55 A N B 45 7~ 77 DA S e e
WER) AR AL ThRERREAG  FE IEH G OL R, X Lef A7 7E T 4R AR, 4 AR B A i, e AT 2
At o LI T ALT AAS TR T vy 38 55 AR I & 2% R D e R0

[0373]  Z&E R EoR, LRI (ALTRIASTAE 3G n) 55 5 1) sh W 5B A BT ThRE R 15 . 76 4% ) e
RS SV B B 2 B3R S5y AR R 1 B I AT I . — S RERE ARG i mT
DA & PR AIRAL T AIAS THE o ¢ il 72, LA H FE BE AL 34 8 J5 , 7T LUk BIALT(E PR K 2964 % (p<
0.005) HASTH &K 2160 % (p<0.005) (KL AR .

[0374] Y4t FH — A Ber Ak & W0 20 G Ik, 38 r B PN H 85 B I 20 6 DA R 3 By R = S e
(1120 G W] DA BFAIRALTIE - b Ak, Sy B A H BR B 40 & L = SURER A H SR i 25, Bk
FE AN H 55 BER 206 7] DL PR ARASTIE e ) a2, DA B A H BR BE R ARy T 48 Ja » mT LA
IEBIALTE PR Z176 % (p<0.005) LA ZASTIEF K 2162 % (p<0.005) IR F AR .

[0375] Y F = PRI AL S I A it , = SURERE  H 82 B AN 5 M 20 A v DL B
fIRALTH (p<0.005) .
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[0376]  6.2.2. 45010 & W] ULk FE I 1) e S8 A s 14

[0377] Bt 45 51 B oR , fE4 AR 1], 2 Rk BG4k &4 2 B H B0 S BT 1)
PrEATE T R A R R 12-1FIFR 12-2 R

[0378]  ZR12-1:RIEAL & n] LAk sE 204 IE ) B S8 A 14 (Gpx AIGSH)

[0379]

HiH Gpx GSH

Li¥v U/L U/L

ZEHA (n=10) 2588.0 + 524.5 1224.1 =+ 955

HFD 41 (n=8) 2252.5 + 395.2 1193.0 + 203.8

B % HE L

AKKBIEA 5.0 mg/kg(n=6 33583 + 1205.3 *** 13988 =+ 396.5

g/kg(n=6)

PR S

HE® 7.5 mg/kg(n=6 37383 £ 665.1 **% 21477 £ 459.1
g/kg(n=6)

HE® 4.5 mg/kg(n=6) 34233 + 547.8 ***  1605.1 + 3059 **

HE® 1.5 mg/kg(n=6) 2580.0 + 555.2 1502.5 =+ 2769 *
g/kg(

BR#E 2.5 mg/kg(n=6 3581.7 + 1056.7 ***  1498.1 = 150.0 *
g/kg(n=6)

=& 7.5 mg/kg(n=6) 3334.0 + 377.7 ¥ 1609.1 + 201.1 **

g/kg

=& R 1.5 mg/kg(n=6) 2995.0 + 651.1 * 14480 + 281.5

BEH 2.5 mg/kg(n=6) 3234.0 + 505.1 ** 1387.7 + 1682

BEE 2.5 mg/kg(n=6 3133.3 + 3769 = 1742.6 = 241.5 ***
g/kg(n=6)

(BB 2.5 mg/kg(n=6) 3083.3 + 378.9 ¥ 1302.0 + 241.1

HATEE 1.5 mg/kg(n=6) 2921.7 + 640.2 14327  + 104.0

B UL = bl i Z(SD) 77 . ANOVA A1l LSD B2 2 22 5% UL W% 53 HED
YKL, *FoR p <0.05, **F7R p<0.01, ***E% p <0.005,

Rl %

i

R % Gpx: AWt H ki LG

i GSH: 7B H Ik

e

HL 1

50



[0383]

CN 107614475 A w MR P 46/47 T

[0380]

HH Gpx GSH

FpAr U/L U/L

HER

PR P

—SUERE

[0381]  FR12-2:i5u k& W] LAk 5 304 I IR F A0 TS % (Grd F1S0D)

[0382]
T H Grd SOD
B U/L U/L
ZBHA (n=10) 1235 =+ 309 3803  + 38.8
HFD 41 (n=8) 82.1 217 3717 + 493
BH P % 41
A KBRELL 5.0 mg/kg(n=6) 889 292 4359 + 592 *
B 5
HERE 7.5 mg/kg(n=6) 117.6 + 32,0  ** 462.8 + 52.8
HER 4.5 mg/kg(n=6) 110.1 + 184  * 4292 852
HE® 1.5 mg/kg(n=6) 953  + 22.1 3673+ 35.6
BRE 2.5 mg/kg(n=6) 99.0 = 172 4345 £ 59.8
=& AR 7.5 mg/kg(n=6) 904 = 172 399.0 345
ZH R 1.5 mg/kg(n=6) 100.0 + 18.6 373.0 504
WEH 2.5 mg/kg(n=6) 822  + 33.6 4115 = 875
BE#E 2.5 mg/kg(n=6) 1025 + 283 4083  + 66.7
XHE 2.5 mg/kg(n=6) 869 + 15.7 3859  + 34.0
WEATEE 1.5 mg/kg(n=6) 952  + 16.2 4279 £ 41.9

B LLOE- YRR UER 22 (SD)E 715 . ANOVA il LSD 73 3 [ 482 25 7 LS 1 7 . 5 HFD
HAHEL, *FRn p <0.05, **FIR p<0.01, ***EIR p <0.005.
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AL 7, B 1 R R R 28 A 3 T3 R A% - Gpx < GSHA Grd AISODAR Y 38 in e 7 I I OR ¢
B PR TE .

[0384]  i%zh IR, MG i 75 5 1 /N BB B s A s T R A 78 & it iR AL A R
P B B Sy R T L R AN = SRR S T RS DO A IE Y R, DL
HBELVA YT 48 J5 15 3Gpx GSH. Grd FISOD 2 & i & 38 1 (p<0. 005) frIAR Ak 51 .

[0385] 2z, iREeAb & (CELHE H 55 B A — SR HES5) mT DLId b B 5 mh i g 2 & o2
FEF U 457 4 R0 50 325 PR T () B SR 1 e o X e A 5 0 1 80 3o 0 0 ST 0 A A S 2 22 411, 91 L
RIUA AT B N PR A 6 i B 259, FH DA FFE U g 10 0 408 A D09 , 491 At R FHF 929
U RIS P YRS PR R T B0 S RS P S E VRS PR R T BT %99 (non—alcoholic fatty
liver diseases,NAFLD) , SUtH: RIS VB RS P4 T 2%« 2 ME AN ME A TR PR BE g PR 28 BT
5 P B A Ak R0 RS M AF A4k (TCD-9-CMi2 AR 1% :571.8,571.0,571.1,571.2,571.3,
571.4,571.5,571.9) .
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Al AR —Fh ek 2 F-COOH + R-OH LAEAT S 4h A F i 825 +R-OH
258 — BRALAE F b B % 2 257 48 1L 5% —-COOH i 3
LA R FERCH — iR ? ERIAEH
L{C 0— ;l
E 58 —FRAGAE F b B9 % % 257 48 1L 5% —-COOH ﬁkZ
LAY R TR —BEgE % _FRALAER
258 =R AL AT A o 2 B2 77 48 41 58 = -COOH %4%3
LAY R B = Bad % -FEALAERA

£ 58 DU R A6 AF F b 1% 3 1257 48 1 58 I -COOH

LAY R FERCER DY i ﬁ“l?‘lnﬂcﬂfﬁﬁ

{ ]
LT e—=0—~R
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