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DESCRIPTION 

 

TITLE OF THE INVENTION 

PROPHYLACTIC AND/OR THERAPEUTIC AGENT FOR NAFLD/NASH 

 

Technical Field 

[0001] 

 The present invention relates to a prophylactic 

and/or therapeutic agent for non-alcoholic fatty li ver 

diseases (NAFLD), and particularly non-alcoholic 

steatohepatitis (NASH), containing an ume (Japanese  

apricot) juice concentrate or a processed product t hereof, 

and a method for preparing the prophylactic and/or 

therapeutic agent. 

 

Background Art 

[0002] 

 The liver is the largest organ having a variety of  

functions over 500 functions, and works not only to  

reprocess various nutrients having been absorbed by  

intestines to supply the resultants to the other or gans 

and store an excessive portion but also to make a l arge 

number of actions necessary for sustaining life, su ch as 

generation and secretion of bile, detoxification an d 

excretion.  This organ is, however, easily disturbe d by 

various factors such as irregular life, stress, vir uses, 

drugs, alcohols, undernourishment and hepatic circu latory 

system disorder, which may lead to a disease such a s acute 

hepatitis, chronic hepatitis, fatty liver or liver 

cirrhosis in some cases.  In Japan in particular, i t is 
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said that 15% or more of adults (estimated as 1.5 t o 2 

million persons) have fatty liver, and the spread t o the 

young generation has become a serious social proble m. 

[0003] 

 It was regarded that fatty liver is a pathological  

condition relating mainly to alcoholic liver diseas e 

caused by drinking an excessive amount of alcohol.  

Alcoholic fatty liver refers to a pathological cond ition 

in which fat is accumulated in the liver of alcohol  

drinkers to form fat droplets in liver cells, and f at 

(neutral fat in particular) is further deposited in  the 

liver cell to cause the liver damage.  In recent ye ars, 

however, it has been found that findings similar to  

alcoholic liver disease occur even in non-drinkers.  

[0004] 

 An example of the pathological condition of fatty 

liver disease occurring in non-drinkers includes no n-

alcoholic fatty liver disease (NAFLD).  NAFLD is su ch 

simple fatty liver that about 90% of patients of th e 

disease can improve the symptom by proper diet ther apy or 

exercise therapy although fatty liver including dep osition 

of neutral fat in liver cells is found. 

[0005] 

 It is known, however, that about 10% of cases of 

NAFLD is non-alcohol steatohepatitis (NASH) corresp onding 

to a progressive pathological condition.  Although medical 

consensus on histopathological progression of NASH has not 

been obtained yet, it is regarded that a certain co nsensus 

has been built that liver cells having fat accumula ted 

therein are modified or necrosed to cause steatohep atitis 
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having inflammatory findings or fibrogenesis in liv er 

tissue.  Besides, it is said that a probability tha t fatty 

liver progresses to NASH, and further to more serio us 

liver fibrosis, liver cirrhosis or liver cancer is higher 

in a subject suffering from multiple risk factors s uch as 

metabolic syndrome, obesity, diabetes, hyperlipidem ia, 

hypertension and hyperuricemia. 

[0006] 

 On the other hand, ume (the flesh of ume) has been  

known from old days as home remedy for fatigue reco very, 

food poisoning and the like, and a food for inducin g 

autophagy containing a neutralized product of ume e xtract 

(ume flesh extract) (see, for example, patent docum ent 1), 

a liver function improving agent for a patient of v iral 

hepatitis containing a neutralized product of ume e xtract 

(see, for example, patent document 2) and the like have 

been proposed.  Besides, it has been reported that ume 

extract obtained by concentrating, 20 times by heat ing, an 

ume squeezed liquid prepared by squeezing ume, 

neutralizing the resultant with NaOH, and sterilizi ng the 

resultant by heating is effective for galactosamine  

hydrochloride-induced acute liver injury rat (for e xample, 

see non-patent document 1). 

 

Prior Art Documents 

Patent Documents 

[0007] 

 Patent Document 1: Japanese unexamined Patent 

Application Publication No. 2007-143452 
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 Patent Document 2: Japanese unexamined Patent 

Application Publication No. 2011-201841 

Non-patent Documents 

[0008] 

 Non-patent Document 1: World Gastroenterol. 2012, 

Vol. 18 (31) 4118-4126 

 

Summary of the Invention 

Object to be Solved by the Invention 

[0009] 

 An object of the present invention is to provide a  

prophylactic and/or therapeutic agent for NAFLD, an d 

particularly NASH, which is obtained by utilizing a  

component contained in a plant or a processed produ ct 

thereof, is safe and easily taken, and is used for 

preventing and/or treating NAFLD, and particularly NASH. 

Means to Solve the Object 

[0010] 

 The present inventors have searched, in components  

that are safe, easily taken and contained in natura l 

products such as plants, for a component improving NAFLD, 

and particularly NASH, and have found that when an ume 

juice concentrate or a processed product thereof kn own to 

have an effect against viral hepatitis mainly cause d by 

infection with virus or acute hepatitis caused by 

administration of a poisonous material or the like is 

administered to a streptozocin (STZ)-induced NASLD model 

mouse or an STZ-induced NASH model mouse, liver 

fibrogenesis, that is, one of pathological conditio ns of 
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NAFLD, and particularly of NASH can be reduced, res ulting 

in accomplishing the present invention. 

[0011] 

 Specifically, the present invention provides the 

following: 

 (1) A prophylactic and/or therapeutic agent for no n-

alcoholic fatty liver disease (NAFLD), comprising a n ume 

juice concentrate or a processed product thereof. 

 (2) The prophylactic and/or therapeutic agent 

according to (1) described above, wherein the proce ssed 

product of the concentrate is a neutralized process ed 

product of the concentrate. 

 (3) The prophylactic and/or therapeutic agent 

according to (1) or (2) described above, wherein th e 

concentrate is a heated concentrate. 

 (4) The prophylactic and/or therapeutic agent 

according to any one of (1) to (3) described above,  which 

is for oral administration. 

 (5) The prophylactic and/or therapeutic agent 

according to any one of (1) to (4) described above,  which 

is used as a dietary-supplement. 

 (6) The prophylactic and/or therapeutic agent 

according to any one of (1) to (5) described above,  which 

reduces fibrogenesis in liver tissue. 

 (7) The prophylactic and/or therapeutic agent 

according to any one of (1) to (6) described above,  

wherein the non-alcoholic fatty liver disease (NAFL D) is 

non-alcoholic steatohepatitis (NASH). 



6 

 (8) A method for preparing a prophylactic and/or 

therapeutic agent for non-alcoholic fatty liver dis ease 

(NAFLD), comprising the following steps (a) and (b) : 

 (a) preparing an ume squeezed liquid from green um e; 

and 

 (b) preparing an ume juice concentrate by 

concentrating the ume squeezed liquid prepared in t he step 

(a). 

 (9) The method for preparing a prophylactic and/or  

therapeutic agent according to (8) described above,  

wherein the concentration performed in the step (b)  is 

concentration by heating. 

 (10) The method for preparing a prophylactic and/o r 

therapeutic agent according to (8) or (9) described  above, 

further comprising the following step (c): 

 (c) preparing a neutralized ume juice concentrate or 

a heated neutralized ume juice concentrate by neutr alizing 

the ume juice concentrate or the heated ume juice 

concentrate prepared in the step (b). 

 (11) The method for preparing a prophylactic and/o r 

therapeutic agent according to any one of (8) to (1 0) 

described above, wherein the non-alcoholic fatty li ver 

disease (NAFLD) is non-alcoholic steatohepatitis (N ASH). 

 (12) A food product comprising an ume juice 

concentrate or a processed product thereof. 

 (13) The food product according to (12) described 

above, wherein the processed product of the concent rate is 

a neutralized product of the concentrate. 
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 (14) The food product according to (12) or (13) 

described above, wherein the concentrate is a heate d 

concentrate. 

 (15) The food product according to any one of (12)  

to (14) described above, wherein the food product i s a 

food for the sick, a food product for specified hea lth 

uses or a food product with function claims. 

 (16) A food additive comprising an ume juice 

concentrate or a processed product thereof as an ac tive 

ingredient. 

 (17) The food additive according to (16) described  

above, wherein the processed product of the concent rate is 

a neutralized processed product of the concentrate.  

 (18) The food additive according to (16) or (17) 

described above, wherein the concentrate is a heate d 

concentrate. 

 (19) The food additive according to any one of (16 ) 

to (18) described above, for use in the production of a 

food product for the sick, a food product for speci fied 

health uses or a food product with function claims.  

 (20) An ume juice concentrate or a processed produ ct 

thereof for use in preventing and/or treating non-

alcoholic fatty liver disease (NAFLD). 

 (21) The ume juice concentrate or the processed 

product thereof according to (20) described above, wherein 

the processed product of the concentrate is a neutr alized 

processed product of the concentrate. 

 (22) The ume juice concentrate or the processed 

product thereof according to (20) or (21) described  above, 

wherein the concentrate is a heated concentrate. 
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 (23) The ume juice concentrate or the processed 

product thereof according to any one of (20) to (22 ) 

described above, for oral administration. 

 (24) The ume juice concentrate or the processed 

product thereof according to any one of (20) to (23 ) 

described above, which is used as a dietary-supplem ent. 

 (25) The ume juice concentrate or the processed 

product thereof according to any one of (20) to (24 ) 

described above, which reduces fibrogenesis in live r 

tissue. 

 (26) The ume juice concentrate or the processed 

product thereof according to any one of (20) to (25 ) 

described above, wherein the non-alcoholic fatty li ver 

disease (NAFLD) is non-alcoholic steatohepatitis (N ASH). 

 (27) A prophylactic and/or therapeutic method for 

non-alcoholic fatty liver disease (NAFLD), comprisi ng 

administering an effective amount of an ume juice 

concentrate or a processed product thereof to a sub ject. 

 (28) The method according to (27) described above,  

wherein the processed product of the concentrate is  a 

neutralized processed product of the concentrate. 

 (29) The method according to (27) or (28) describe d 

above, wherein the concentrate is a heated concentr ate. 

 (30) The method according to any one of (27) to (2 9) 

described above, the ume juice concentrate or the 

processed product thereof is for oral administratio n. 

 (31) The method according to any one of (27) to (3 0) 

described above, wherein the ume juice concentrate or the 

processed product thereof is used as a dietary-supp lement. 
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 (32) The method according to any one of (27) to (3 1) 

described above, which reduces fibrogenesis in live r 

tissue. 

 (33) The method according to any one of (27) to (3 2) 

described above, wherein the non-alcoholic fatty li ver 

disease (NAFLD) is non-alcoholic steatohepatitis (N ASH). 

 (34) A method for producing a prophylactic and/or 

therapeutic agent for non-alcoholic fatty liver dis ease 

(NAFLD) containing an effective amount of an ume ju ice 

concentrate or a processed product thereof. 

 (35) The method according to (34) described above,  

wherein the processed product of the concentrate is  a 

neutralized product of the concentrate. 

 (36) The method according to (34) or (35) describe d 

above, wherein the concentrate is a heated concentr ate. 

 (37) The method according to any one of (34) to (3 6) 

described above, wherein the prophylactic and/or 

therapeutic agent is for oral administration. 

 (38) The method according to any one of (34) to (3 7) 

described above, wherein the prophylactic and/or 

therapeutic agent is used as a dietary-supplement. 

 (39) The method according to any one of (34) to (3 8) 

described above, wherein the prophylactic and/or 

therapeutic agent reduces fibrogenesis in liver tis sue. 

 (40) The method according to any one of (34) to (3 9) 

described above, wherein the non-alcoholic fatty li ver 

disease (NAFLD) is non-alcoholic steatohepatitis (N ASH). 

 

Effect of the Invention 

[0012] 
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 According to the present invention, fibrogenesis o f 

liver tissue of patients with NAFLD, and particular ly of 

NASH is reduced so that NAFLD, and particularly NAS H can 

be treated, and the incidence of NAFLD, and particu larly 

NASH in non-drinkers is lowered so that NAFLD, and 

particularly NASH can be prevented. 

 

Brief Description of Drawings 

[0013] [Figure 1] Figure 1 is a diagram illustratin g liver 

tissue subjected to hematoxylin staining/Sirius red  

staining.  Figure 1(a) illustrates liver of a stand ard 

mouse, Figure 1(b) illustrates liver of an STZ-indu ced 

NASH model mouse (a control mouse), and Figure 1(c)  

illustrates liver of an STZ-induced NASH model mous e 

administered with a neutralized diluted ume juice 

concentrate. 

 [Figure 2] Figure 2 is a graph illustrating 

quantitative determination of a Sirius red positive  region 

in a 12-week-old standard mouse, a 12-week-old STZ- induced 

NASH model mouse, and a 12-week-old STZ-induced NAS H model 

mouse on day 28 after starting an administration te st for 

a neutralized diluted ume juice concentrate. 

 [Figure 3] Figure 3 is a graph illustrating plasma  

albumin levels of a standard mouse, an STZ-induced NASH 

model mouse, and an STZ-induced NASH model mouse 

administered with a neutralized diluted ume juice 

concentrate. 

 [Figure 4] Figure 4 is a graph illustrating plasma  

total protein levels of a standard mouse, an STZ-in duced 

NASH model mouse, and an STZ-induced NASH model mou se 
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administered with a neutralized diluted ume juice 

concentrate. 

 [Figure 5] Figure 5 illustrates graphs of weights 

(Figure 5(a)), ALT levels (Figure 5(b)), and AST le vels 

(Figure 5(c)) of a standard mouse, an STZ-induced N ASH 

model mouse, and an STZ-induced NASH model mouse 

administered with a neutralized diluted ume juice 

concentrate. 

 [Figure 6] Figure 6 is a diagram illustrating live r 

tissue subjected to hematoxylin staining/Sirius red  

staining.  Figure 6(a) illustrates liver of an STZ- induced 

NAFLD model mouse (a control mouse), and Figure 6(b ) 

illustrates liver of an STZ-induced NAFLD model mou se 

administered with a neutralized diluted ume juice 

concentrate. 

 [Figure 7] Figure 7 is a graph illustrating 

quantitative determination of a Sirius red positive  region 

in an 8-week-old STZ-induced NAFLD model mouse and an 8-

week-old STZ-induced NAFLD model mouse on day 21 af ter 

starting an administration test for a neutralized d iluted 

ume juice concentrate. 

 [Figure 8] Figure 8 illustrates graphs of AST leve ls 

(Figure 8(a)), and ALT levels (Figure 8(b)) of an S TZ-

induced NAFLD model mouse and an STZ-induced NAFLD model 

mouse administered with a neutralized diluted ume j uice 

concentrate. 

 [Figure 9] Figure 9 is a diagram illustrating live r 

tissue subjected to hematoxylin/eosin staining.  Fi gure 

9(a) illustrates liver of a control STZ-induced NAF LD 

model mouse, and Figure 9(b) illustrates liver of a n STZ-
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induced NAFLD model mouse administered with a neutr alized 

diluted ume juice concentrate. 

 [Figure 10] Figure 10(a) is a micrograph 

(magnification: 400) of liver tissue of a control r at 

administered with distilled water having been subje cted to 

hematoxylin/eosin staining, Figure 10(b) is a micro graph 

(magnification: 400) of liver tissue of a rat admin istered 

with an unneutralized diluted solution of a heated ume 

juice concentrate, and Figure 10(c) is a micrograph  

(magnification: 1000) of liver tissue of a control rat 

having been subjected to immunostaining with an ant i- α 

smooth muscle actin antibody. 

 

Mode of Carrying Out the Invention 

[0014] 

 A prophylactic and/or therapeutic agent for NAFLD,  

and particularly NASH of the present invention is n ot 

especially limited as long as it is a prophylactic agent 

and/or a therapeutic agent containing an ume juice 

concentrate or a processed product thereof, and is 

preferably for oral administration.  A suitable exa mple of 

the concentrate is a heated concentrate, and an exa mple of 

the processed product of the concentrate includes a  

diluted and/or neutralized product of the concentra te 

(hereinafter, a neutralized product of the concentr ate is 

sometimes referred to as the "neutralized ume juice  

concentrate").  The prophylactic and/or therapeutic  agent 

for NAFLD or NASH of the present invention can be u sed in 

the form of a medicine or a dietary-supplement.  An other 

aspect of the present invention provides an ume jui ce 
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concentrate or a processed product thereof to be us ed for 

preventing and/or treating NAFLD, and particularly NASH, 

use of an ume juice concentrate or a processed prod uct 

thereof in production of a prophylactic and/or ther apeutic 

agent for NAFLD or NASH, and a prophylactic and/or 

therapeutic method for NAFLD, and particularly NASH  

including orally administering, to a subject, an um e juice 

concentrate or a processed product thereof. 

[0015] 

 Besides, a preparation method for a prophylactic 

and/or therapeutic agent for NAFLD, and particularl y NASH 

of the present invention is not especially limited as long 

as it includes a step (a) of preparing an ume squee zed 

liquid from green ume; and a step (b) of preparing a 

(heated) ume juice concentrate by concentrating (by  

heating) the ume squeezed liquid prepared in the st ep (a), 

and a step (c) of preparing a (heated) neutralized ume 

juice concentrate by neutralizing the (heated) ume juice 

concentrate prepared in the step (b) is preferably 

included. 

[0016] 

 NASH of the present invention can be a pathologica l 

condition of inflammation accompanied by steatosis and 

inflammatory cell infiltration or a pathological co ndition 

of progression of fibrogenesis occurring in liver t issue 

of non-drinkers that is not infected with virus suc h as 

hepatitis C virus (HCV) or hepatitis B virus (HBV) and 

does not have obvious drinking history.  The fibrog enesis 

of liver tissue refers to replacement of lost tissu e 

through accumulation of fibroblasts including activ ated 
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stellate cells or myofibroblasts, or accumulation o f 

intercellular matrixes such as collagen generated b y 

fibroblasts, which is caused by loss of hepatocytes  or 

dysfunction of tissue through necrosis or damage of  liver 

cells begun to show symptoms of steatosis or 

proinflammatory changes, and it is regarded that th e 

fibrogenesis of liver tissue contributes to retenti on of a 

physical form but does not recover the function of the 

liver tissue.  When excessive deposition of fibrous  

protein such as collagen and hardening of tissue 

accompanied by invasive increase of fibroblasts are  found 

not locally but widely in liver tissue, the patholo gical 

condition further develops and progresses to more s erious 

liver fibrosis or liver cirrhosis.  NAFLD of the pr esent 

invention can be a pathological condition in which neutral 

fat is deposited in liver cells in liver tissue of non-

drinkers, and in addition to the pathological condi tions 

of NASH described above, includes simple fatty live r and a 

pathological condition that does not meet the defin ition 

of NASH, obvious accumulation of inflammatory cells  and 

obvious fibrogenesis, but can be regarded as transi tion 

process to NASH in which localized steatotic necros is of 

liver parenchyma or interstitial expansion of 

centrilobular field or portal field is found.  Besi des, it 

is said that mild elevation (about double to four t imes of 

a healthy level) of ALT level or AST level in blood  is 

found in a blood test in many cases, and that ALT i n 

particular is significantly elevated in many cases.  

[0017] 
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 An effect of the prophylactic and/or therapeutic 

agent for NAFLD, and particularly NASH of the prese nt 

invention can be reduction of liver fibrogenesis in  NASH 

patients, and a method for confirming whether or no t the 

liver fibrogenesis or inflammation of liver tissue has 

been reduced can be a method in which confirmation is made 

in a liver tissue image prepared by staining a live r 

tissue section.  Examples of a method for staining a liver 

tissue section include aniline blue staining, trich rome 

staining, silver impregnation, Azan-Mallory stainin g, 

hematoxylin/eosin staining, Sirius red staining and  

hematoxylin staining/Sirius red staining.  Among th ese, 

the hematoxylin staining/Sirius red staining, in wh ich 

fiber and related tissue thereof can be stained in an 

enhanced manner by causing, after staining nucleus and 

cytoplasm with a metal complex dye such as hematoxy lin, 

hydrophilic and high molecular Sirius red to bond t o the 

cationic metal complex dye, can be suitably employe d. 

[0018] 

 A case where the liver fibrogenesis is reduced by 

the administration of the prophylactic and/or thera peutic 

agent for NAFLD, and particularly NASH of the prese nt 

invention can be a case where fibrogenetic regions are 

found, through visual evaluation of the liver tissu e image 

with a microscope or the like, to be reduced or eli minated 

after the administration, or a case where staining 

positive regions are found, through analysis with t he 

staining positive region extracted using an applica tion of 

image analyzer, to be reduced or eliminated after t he 

administration.  Incidentally, the improvement in t he 
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pathological condition of NASH of the present inven tion is 

attained by the reduction of the liver fibrogenesis , and 

may be accompanied by increase of a plasma albumin level 

or a plasma total protein level.  Incidentally, the  

reduction of the liver fibrogenesis can involve, fo r 

convenience, recovery of liver tissue owing to the 

reduction of liver fibrosis having been started to be 

formed, and suppression of start of the liver fibro genesis. 

[0019] 

 Examples of a subject (person) to be administered 

with the prophylactic and/or therapeutic agent for NAFLD, 

and particularly NASH of the present invention incl ude a 

person that is diagnosed with NAFLD or NASH and nee ds to 

be treated for NAFLD or NASH; and a person that is not 

diagnosed with NAFLD or NASH but needs/desires to p revent 

NAFLD or NASH, for example, such a person regarded to have 

high possibility of developing NAFLD or NASH as is 

suffering from metabolic syndrome, obesity, diabete s, 

hyperlipidemia, hypertension, hyperuricemia, etc. 

[0020] 

 A dosage form of the prophylactic and/or therapeut ic 

agent for NAFLD, and particularly NASH of the prese nt 

invention can be appropriately set in accordance wi th the 

health condition, severity of symptoms, the age, an d the 

weight of the subject to be administered, and 

determination made by a doctor, and a dosage form f or oral 

administration is preferred.  An example of an oral  dose 

for a human is, in terms of a diluted solution of a  

neutralized ume juice concentrate (a 1.7-fold dilut ed 
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solution of Example 3), 30 to 600 mg/kg/day, prefer ably 40 

to 370 mg/kg/day, and more preferably 80 to 300 mg/ kg/day. 

[0021] 

 In formulation of the prophylactic and/or 

therapeutic agent for NAFLD, and particularly NASH of the 

present invention, another optional component can b e added 

if necessary.  Examples of the optional component i nclude 

pharmaceutically acceptable usual carriers such as 

crystalline cellulose, gelatin, lactose, starch, ma gnesium 

stearate, talc, vegetable and animal fats, oils and  fats, 

gum and polyalkylene glycol, and various ingredient s for 

formulation, such as a binder, a stabilizer, a solv ent, a 

dispersion medium, an extending agent, an excipient , a 

diluent, a pH buffer, a disintegrating agent, a 

solubilizing agent, a dissolution assisting agent a nd an 

isotonic agent. 

[0022] 

 The step (a) in the preparation method for the 

prophylactic and/or therapeutic agent for NAFLD, an d 

particularly NASH of the present invention can be a  step 

of preparing an ume squeezed liquid from green ume,  and 

can be a step of preparing an ume squeezed liquid i n a 

ratio of preferably 0.2 to 0.6 with respect to 1 of  green 

ume.  A specific example includes a step of prepari ng an 

ume squeezed liquid by squeezing a roughly crushed flesh 

of green ume or a frozen and thawed flesh of green ume 

using any of various squeezers or a centrifugal sep arator, 

and collecting a resultant ume squeezed liquid.  A method 

for obtaining the roughly crushed flesh of green um e can 

be a method in which green ume is crushed using a m ixer or 
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the like.  As the green ume, green ume immediately after 

harvest is preferably used, or green ume immediatel y after 

harvest having been frozen and stored until immedia tely 

before the preparation of the ume squeezed liquid i s 

preferred. 

[0023] 

 The step (b) in the preparation method for a 

prophylactic and/or therapeutic agent for NAFLD, an d 

particularly NASH of the present invention can be a  step 

of preparing an ume juice concentrate by concentrat ing the 

ume squeezed liquid prepared in the step (a), and 

preferably a heated ume juice concentrate by heatin g and 

concentrating it, and can be a step of preparing a 

(heated) ume juice concentrate in a ratio of prefer ably 

0.07 to 0.2, more preferably 0.075 to 0.15, and fur ther 

preferably 0.08 to 0.12 with respect to 1 of the um e 

squeezed liquid.  A specific example includes a ste p of 

preparing a (heated) ume juice concentrate with a B rix 

value of 70 to 80% by concentrating the ume squeeze d 

liquid under reduced pressure or by heating it with  100°C 

or more kept for boiling. 

[0024] 

 The step (c) in the preparation method for a 

prophylactic and/or therapeutic agent for NAFLD, an d 

particularly NASH of the present invention can be a  step 

of preparing a (heated) neutralized ume juice conce ntrate 

by neutralizing the (heated) ume juice concentrate 

prepared in the step (b), and the (heated) ume juic e 

concentrate is preferably diluted before the 

neutralization.  For example, a diluted solution of  the 
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(heated) ume juice concentrate can be prepared by a dding 

water or a proper solvent in a ratio of preferably 0.5 to 

6.0, more preferably 0.75 to 4.3, and further prefe rably 

1.0 to 2.0 with respect to 1 of the (heated) ume ju ice 

concentrate. 

[0025] 

 Subsequently, the diluted solution of the (heated)  

ume juice concentrate is neutralized.  Specifically , a 

solution of a (heated) neutralized ume juice concen trate 

can be prepared by adding an alkaline solution to t he 

diluted solution of the (heated) ume juice concentr ate to 

adjust pH of the diluted solution of the (heated) u me 

juice concentrate to preferably pH 5.0 to 8.0, more  

preferably pH 5.4 to 7.2, and further preferably pH  6.5 to 

7.0.  Examples of the alkaline solution include a N aOH 

aqueous solution and a KOH aqueous solution. 

[0026] 

 Insolubles such as a non-dispersible solid and a 

non-flowable solid can be removed from the solution  of the 

(heated) neutralized ume juice concentrate by using  a 

filter or centrifugal separator.  Alternatively, 

insolubles are removed from the solution of the (he ated) 

neutralized ume juice concentrate by using a mesh, and the 

resultant can be diluted to obtain a product. 

[0027] 

 The (heated) neutralized ume juice concentrate of 

the present invention is usually obtained by diluti ng the 

(heated) ume juice concentrate in a prescribed dilu tion 

ratio.  The prescribed dilution ratio is, for examp le, 1.5 
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to 20-fold, preferably 2 to 10-fold, and more prefe rably 3 

to 5-fold. 

 The ume juice concentrate or the processed product  

thereof of the present invention can be used not on ly as a 

prophylactic and/or therapeutic agent for non-alcoh olic 

fatty liver disease (NAFLD) but also in the field o f food.  

Examples include various foods (such as general foo ds 

including what is called health foods, foods for sp ecial 

dietary uses, foods with health claims, food materi als and 

drinks) and food additives each containing the ume juice 

concentrate or the processed product thereof of the  

present invention.  The foods for special dietary u ses 

include foods for the sick, foods for specified hea lth 

uses, powdered milk for expectant and nursing 

mothers/lactating mothers, formulated powdered milk  for 

infants and foods for persons with dysphagia.  The foods 

with health claims include foods for specified heal th uses, 

foods with nutrient function claims and foods with 

function claims.  The ume juice concentrate or the 

processed product thereof of the present invention can be 

particularly suitably used in production of a food for the 

sick, a food for specified health uses, a food with  

function claims and the like.  The ume juice concen trate 

or the processed product thereof of the present inv ention 

can be ingested as food directly in the original fo rm (of 

a paste) without adding any other substances.  

Alternatively, the ume juice concentrate or the pro cessed 

product thereof of the present invention may be pow dered 

or granulated by a usual method if necessary.  Besi des, 

after adding, to the ume juice concentrate or the 
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processed product thereof of the present invention,  an 

appropriate aid such as a rice powder, an oil or fa t, a 

starch, lactose, maltose, a vegetable oil or fat po wder, a 

cocoa butter powder or stearic acid, the resultant may be 

formed by a usual method into a form suitable for e ating, 

such as a paste, a drink, a soft capsule, a seamles s 

capsule, a hard capsule, a granule or a pill, or th e 

resultant may be added, for use, to any of various foods 

such as bread including simple bread and sweet buns ; jams; 

biscuits; cookies; sweets such as crackers; cakes; chewing 

gums; instant food such as instant noodles, instant  miso 

soups and instant soups; ice creams; and drinks suc h as 

yogurt, milk, health drinks and refreshing drinks 

(including Japanese tea, coffee, tea and juices).  In this 

case, a blending amount of the ume juice concentrat e or 

the processed product thereof of the present invent ion is 

appropriately set in accordance with the type, the state 

and the like of the food composition. 

[0028] 

 The present invention will now be more specificall y 

described with reference to Examples, and it is not ed that 

the technical scope of the present invention is not  

limited to the following exemplified description. 

 

Example 1 

[0029] 

 [Preparation of Solution of Neutralized Ume Juice 

Concentrate] 

 Twenty (20) kg of green ume immediately after 

harvest was crushed using a mixer, the thus roughly  
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crushed ume flesh was squeezed with a squeezer util izing 

centrifugal force, and the resultant squeezed liqui d was 

collected to obtain 8 kg of an ume squeezed liquid.   The 

ume squeezed liquid was concentrated over about 90 hours 

by keeping on heating and boiling, the resultant wa s 

subjected to a heat treatment by keeping a temperat ure of 

100°C or more for another 24 hours, and thus, 0.4 k g of a 

heated ume juice concentrate (Brix of 75%) was obta ined. 

[0030] 

 The heated ume juice concentrate was diluted with 

water of a substantially equivalent weight to obtai n a 

solution of the heated ume juice concentrate, the s olution 

of the heated ume juice concentrate was neutralized  to pH 

6.8 by adding an 8N NaOH aqueous solution thereto, and the 

resultant was diluted with purified water to obtain  a 

neutralized ume juice concentrate (37 w/v% solution ).  

This solution of the neutralized ume juice concentr ate was 

centrifuged at 3000 rpm to precipitate insolubles.  The 

resultant was sterilized with a sterile filter (por e size 

of 0.2 µm, manufactured by Sartorius), and thus, a 

solution of the neutralized ume juice concentrate w ith 

insolubles removed was obtained. 

 

Example 2 

[0031] 

 [Preparation of STZ-induced NASH Model Mouse] 

 C57BL/6J mice were administered with streptozocin 

(STZ) to prepare STZ-induced NASH model mice.  The outline 

was as follows. 

[0032] 
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 Thirty (30) C57BL/6J mice (manufactured by Charles  

River Laboratories Japan, Inc.) pregnant for 17 day s were 

individually raised by allowing them to freely eat,  as a 

standard diet, gamma-ray irradiated solid feed (CRF -1, 

manufactured by Oriental Yeast Co., Ltd.) and to fr eely 

drink distilled water, and were allowed to give bir th.  

The thus obtained newborn mice were divided, at a r atio of 

4:1, into mice to be administered with STZ and mice  not to 

be administered (standard mice). 

[0033] 

 Twenty (20) µL of a 10 mg/mL solution of STZ 

(manufactured by Sigma) (0.1 M citrate buffer pH 4. 5) was 

subcutaneously administered to the back of each of the 

mice to be administered with STZ by using an insuli n 

syringe (Myjector, manufactured by Terumo Corporati on) on 

day 2 assuming that the day of birth was day 0.  Af ter the 

STZ administration, the mice were raised by breastf eeding 

until they became 4 weeks old.  On a day when the m ice 

became 4 weeks old and 4 weeks had elapsed after th e STZ 

administration, distinction between male and female  was 

performed to select male mice.  On the same day, th e male 

mice were fasted for 6 hours, and were measured for  a 

blood glucose level in blood collected from a cauda l vein 

using a simple glucose level measuring device (Glut est Neo, 

manufactured by Sanwa Kagaku Kenkyusho Co., Ltd.). 

[0034] 

 When 6 hours had elapsed after starting the fast, 

the mice were weaned, and thereafter were fed with a high-

fat diet (HFD 32, manufactured by Clea Japan Inc.) to be 

continuously raised as a group of STZ-induced NASH model 
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mice.  The standard mice not administered with STZ were 

fed with CRF-1 instead of the high-fat diet. 

 

Example 3 

[0035] 

 [Administration of Neutralized Ume Juice 

Concentrate] 

 (Mice Grouping) 

 In the group of STZ-induced NASH model mice, 0.05 mL 

of blood was collected from each mouse on day when it 

became 8 weeks old by a jugular vein blood collecti on 

method.  The collected blood was immediately put in  a 

centrifuge tube charged with heparin, was centrifug ed at 

3000 rpm for 10 minutes to obtain plasma, and an AL T level 

was measured by using Drychem (Fujifilm Corporation ).  On 

the basis of the ALT level, the weight and the bloo d 

glucose level, the mice were grouped by stratified 

randomization assignment using a statistical analys is 

system EXSUS 7.7 (manufactured by CAC Exicare Corpo ration) 

into a group of mice to be administered with a neut ralized 

ume juice concentrate and a control mouse group for  the 

following examination.  The weight of each mouse wa s 

measured every week after day of grouping, and on d ay of 

necropsy. 

[0036] 

 (Dosage Form) 

 From a next day after becoming 8 weeks old, an 

administration test for a 1.7-fold diluted solution , with 

distilled water, of the (solution of) heated neutra lized 

ume juice concentrate with insolubles removed prepa red in 
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Example 1 (designated as the "neutralized diluted u me 

juice concentrate") was performed.  The mice were r aised 

by allowing the neutralized diluted ume juice conce ntrate-

administered mouse group and the control mouse grou p to 

freely eat HFD 32, and the standard mouse group to freely 

eat CRF-1, and all the groups to freely drink disti lled 

water.  Besides, for 28 days continuously after sta rting 

the administration, 10 mL/kg (body weight) of the 

neutralized diluted ume juice concentrate was admin istered 

to the neutralized diluted ume juice concentrate-

administered mouse group and 10 mL/kg (body weight)  of 

distilled water was administered to the control mou se 

group by using an oral gastric tube once between 9 and 11 

o'clock a.m. and once between 5 and 7 o'clock p.m. 

[0037] 

 On day of necropsy corresponding to 28 days after 

starting the administration test for the neutralize d 

diluted ume juice concentrate, the STZ-induced NASH  model 

mice of 12 weeks old were fasted for 2 hours, and b lood 

was collected from abdominal vena cava under anesth esia 

with Somnopentyl.  The thus obtained blood was imme diately 

put in a centrifuge tube charged with heparin, and was 

centrifuged at 3000 rpm for 10 minutes to obtain pl asma.  

After confirming euthanasia by exsanguination, the liver 

was collected, and a part of the liver was immersed  in 

buffered formalin. 

[0038] 

 (Sirius Red-stained Image) 

 From the formalin-immersed liver, paraffin section s 

were prepared.  Hematoxylin staining and Sirius red  
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staining were carried out using Picrosirius Red Sta in Kit 

(Cosmo Bio Co., Ltd.).  Images of a section sample having 

been subjected to the Sirius red staining were take n by 

using an all-in-one fluorescence microscope (BZ-900 0, 

manufactured by Keyence Corporation) with a 10x obj ective 

lens, and thus, a connected image was produced.  Th e 

results are illustrated in Figures 1(a) to 1(c). 

[0039] 

 (Results) 

 As is obvious from Figure 1(a), Sirius red positiv e 

collagen fiber was found only in a vascular basemen t 

membrane and disease reacted fibrogenesis was not f ound in 

the liver of the standard mouse not administered wi th STZ, 

but as is obvious from Figure 1(b), inflammatory ce ll 

infiltration and Sirius red positive collagen expan ded 

around liver cells were observed in the image of th e liver 

of the control mouse not administered with the neut ralized 

diluted ume juice concentrate but administered with  STZ, 

and thus, liver fibrogenesis was found (particularl y in a 

portion indicated with an arrow).  On the other han d, as 

is obvious from Figure 1(c), the inflammatory cell 

infiltration and the fibrogenesis were not observed  in the 

liver of the mouse administered with the neutralize d 

diluted ume juice concentrate.  Accordingly, it was  

confirmed that the oral administration of the neutr alized 

diluted ume juice concentrate has an effect to elim inate 

the inflammatory cell infiltration and the fibrogen esis in 

the liver of the STZ-induced NASH model mouse. 

[0040] 
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 (Quantitative Determination of Sirius Red Positive  

Region) 

 In the connected image, an area of a Sirius red 

positive region was extracted by using BZ-II image 

analysis application, and assuming that the area of  the 

standard mice (n = 7) was 1, ratios of the control mice (n 

= 18) and the neutralized diluted ume juice concent rate-

administered mice (n = 18) were calculated and plot ted in 

a graph of Figure 2.  It was determined by a signif icance 

test (Student's t test) that there was a significan t 

difference when p < 0.05. 

[0041] 

 (Results) 

 As is obvious from Figure 2, assuming that the are a 

of the standard mouse (n = 7) was 1, the value of t he 

Sirius red positive region of the control mouse was  1.55, 

the value of the Sirius red positive region of the 

neutralized diluted ume juice concentrate-administe red 

mouse was 1.26, and thus, the value was significant ly 

reduced (* shown in the drawing indicates that a P value 

was found to be 0.05 or less in the significance te st for 

the comparison between the STZ-administered control  mouse 

group and the neutralized diluted ume juice concent rate-

administered mouse group).  It was thus confirmed t hat the 

oral administration of the neutralized diluted ume juice 

concentrate has an effect to prevent and/or treat t he 

inflammatory cell infiltration and the fibrogenesis  in the 

liver of the NASH model mouse. 

[0042] 

 (Plasma Albumin Level) 
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 It is known that there is correlation between a 

plasma albumin concentration and a cumulative survi val 

rate of a decompensated liver cirrhosis patient, an d that 

the prognosis is better when the plasma albumin 

concentration is high, and therefore, an albumin 

concentration in plasma was measured in the three t ypes of 

mice.  The results are illustrated in Figure 3. 

[0043] 

 (Results) 

 As is obvious from Figure 3, the plasma albumin 

concentration of the standard mouse was 1.91 g/dL, and the 

plasma albumin concentration of the control mouse w as 1.77 

g/dL.  On the other hand, the plasma albumin concen tration 

of the neutralized diluted ume juice concentrate-

administered mouse was 1.96 g/dL, and thus, it was 

confirmed that the oral administration of the neutr alized 

diluted ume juice concentrate has possibility of 

increasing the plasma albumin level and increasing the 

survival rate (* shown in the drawing indicates tha t a P 

value was found to be 0.05 or less in a significanc e test 

performed by Student's t test for the comparison be tween 

the STZ-administered control mouse group and the 

neutralized diluted ume juice concentrate-administe red 

mouse group). 

[0044] 

 (Plasma Total Protein Level) 

 It is known that when the liver function is 

deteriorated through progression of the liver disea se, the 

protein synthesis ability of the liver is lowered 

(Hepatology 1984 May-Jun; 4(3): 430-5), and therefo re, a 
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plasma total protein level was measured in the thre e types 

of mice.  The results are illustrated in Figure 4. 

[0045] 

 (Results) 

 As is obvious from Figure 4, the plasma total 

protein level of the standard mouse was 4.34 g/dL, and the 

plasma total protein level of the control mouse was  3.83 

g/dL.  On the other hand, the plasma total protein level 

of the neutralized diluted ume juice concentrate-

administered mouse was 4.10 g/dL, and thus, it was 

confirmed that the oral administration of the neutr alized 

diluted ume juice concentrate has possibilities of 

increasing the plasma total protein level and incre asing 

the protein synthesis ability in the liver (* shown  in the 

drawing indicates that a P value was found to be 0. 05 or 

less in the significance test performed by Student' s t 

test for the comparison between the STZ-administere d 

control mouse group and the neutralized diluted ume  juice 

concentrate-administered mouse group). 

[0046] 

 (Liver Function Index) 

 An aspartate transaminase (AST) concentration and an 

alanine transaminase (ALT) concentration in plasma of the 

three types of mice were measured using Fuji Dryche m 

biochemical analyzer.  The results are illustrated in 

Figures 5(a) to 5(c) together with the weight of mi ce used 

in the experiment. 

[0047] 

 (Results) 
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 As is obvious from Figure 5(a), the weight was 

reduced in the control mice and the neutralized dil uted 

ume juice concentrate-administered mice as compared  with 

that of the standard mice.  The ALT level and the A ST 

level were higher in the control mouse and the neut ralized 

diluted ume juice concentrate-administered mice as 

compared with the standard mice (n.s. in the drawin g 

indicates that a P value was found to be larger tha n 0.05 

in a significance test performed by Student's t tes t for 

the comparison between the STZ-administered control  mouse 

group and the neutralized diluted ume juice concent rate-

administered mouse group). 

[0048] 

 [Conclusion] 

 When the neutralized diluted ume juice concentrate  

was orally administered to the STZ-induced NASH mod el mice 

of 8 to 12 weeks old, it was confirmed that there i s no 

difference in the AST and ALT levels but the fibrog enesis 

was significantly reduced, and thus, it was found t hat the 

neutralized diluted ume juice concentrate has an ef fect to 

reduce the fibrogenesis in NASH.  Besides, it was 

confirmed that the progression to liver fibrosis ca n be 

suppressed even when the mouse was 12 weeks old.  

Furthermore, it was confirmed that the plasma album in 

level/total protein level are significantly increas ed by 

the administration of the neutralized diluted ume j uice 

concentrate, and thus the liver function was improv ed. 

 

Example 4 

[0049] 
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 [Preparation of STZ-induced NAFLD Model Mouse] 

 To the STZ-induced NAFLD model mice that had becom e 

5 weeks old, the neutralized diluted ume juice conc entrate 

was administered from next day after becoming 5 wee ks old. 

[0050] 

 On day of necropsy corresponding to 21 days after 

starting the administration test for the neutralize d 

diluted ume juice concentrate, the STZ-induced NAFL D model 

mice of 8 weeks old were fasted for 2 hours, and bl ood was 

collected from abdominal vena cava under anesthesia  with 

Somnopentyl.  The thus obtained blood was immediate ly put 

in a centrifuge tube charged with heparin, and was 

centrifuged at 3000 rpm for 10 minutes to obtain pl asma.  

After confirming euthanasia by exsanguination, the liver 

was collected, and a part of the liver was immersed  in 

buffered formalin. 

[0051] 

 (Sirius Red-stained Image) 

 From the formalin-immersed liver, paraffin section s 

were prepared.  Hematoxylin staining and Sirius red  

staining were carried out using Picrosirius Red Sta in Kit.  

Images of a section sample having been subjected to  the 

Sirius red staining were taken by using an all-in-o ne 

fluorescence microscope with a 10x objective lens, and 

thus, a connected image was produced.  The results are 

illustrated in Figures 6(a) and 6(b). 

[0052] 

 (Results) 

 As is obvious from Figure 6(a), in the liver of th e 

control NAFLD model mouse not administered with the  
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neutralized diluted ume juice concentrate but admin istered 

with STZ, the accumulation of inflammatory cells ar ound 

blood vessels, the deposition of fat in liver cells , and 

expansion of a Sirius red positive collagen fibroge nesis 

region were found, and thus, the progression to NAS H was 

confirmed.  On the other hand, as is obvious from F igure 

6(b), in the liver of the mouse administered with t he 

neutralized diluted ume juice concentrate, the 

inflammatory cell infiltration, the fat deposition in 

liver cells and the expanded fibrogenesis around bl ood 

vessels were not substantially found.  Accordingly,  it was 

confirmed that the oral administration of the neutr alized 

diluted ume juice concentrate has an effect to supp ress 

the inflammatory cell infiltration and the fibrogen esis in 

the liver of the STZ-induced NAFLD model mouse, and  has an 

effect to improve or treat NAFLD and to prevent NAS H. 

[0053] 

 (Quantitative Determination of Sirius Red Positive  

Region) 

 In the connected image, an area of a Sirius red 

positive region was extracted by using BZ-II image 

analysis application, and assuming that the area of  

control mice (n = 19) was 1, a ratio of the neutral ized 

diluted ume juice concentrate-administered mice (n = 19) 

was calculated and plotted in a graph of Figure 7.  It was 

determined by a significance test (Student's t test ) that 

there was a significant difference when p < 0.05. 

[0054] 

 (Results) 
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 As is obvious from Figure 7, assuming that the are a 

of the control mice (n = 19) was 1, the value of th e 

Sirius red positive region of the neutralized dilut ed ume 

juice concentrate-administered mice (n = 19) was 0. 63, and 

thus, the value was significantly reduced (* shown in the 

drawing indicates that it was determined by the 

significance test that there was a significant diff erence 

between the STZ-administered control mouse group an d the 

neutralized diluted ume juice concentrate-administe red 

mouse group). 

[0055] 

 (Liver Function Index) 

 The AST level and the ALT level in plasma of the 

three types of mice of standard mice (n = 7), contr ol mice 

(n = 19) and neutralized diluted ume juice concentr ate-

administered mice (n = 19) were measured by JSCC 

standardization corresponding method using Hitachi 7180 

automatic analyzer.  The results are illustrated in  

Figures 8(a) and 8(b). 

[0056] 

 (Results) 

 As is obvious from Figures 8(a) and 8(b), the AST 

level and the ALT level were significantly lower in  the 

neutralized diluted ume juice concentrate-administe red 

mouse as compared with the control mouse (* shown i n the 

drawing indicates that a P value was found to be 0. 05 or 

less in the significance test performed by Student' s t 

test for the comparison between the control mouse g roup 

and the neutralized diluted ume juice concentrate-

administered mouse group). 
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[0057] 

 (Hematoxylin/eosin Staining) 

 The paraffin sections prepared from control mice a nd 

neutralized diluted ume juice concentrate-administe red 

mice were used for hematoxylin/eosin staining.  Sec tions 

prepared from individuals having AST and ALT levels  close 

to averages of the AST and ALT levels of these grou ps were 

selected, and results obtained by observation of 

pathological images with an all-in-one fluorescence  

microscope (BZ-9000, manufactured by Keyence Corpor ation) 

with a 4x objective lens are illustrated in Figures  9(a) 

and 9(b). 

[0058] 

 As is obvious from Figures 9(a) and 9(b), a large 

number of small fat droplets were deposited in the control 

mouse of Figure 9(a).  No fat droplets were found i n the 

neutralized diluted ume juice concentrate-administe red 

mouse of Figure 9(b). 

[0059] 

 (Conclusion) 

 When the neutralized diluted ume juice concentrate  

was orally administered to an STZ-induced NAFLD mod el 

mouse of 5 to 8 weeks old, it was confirmed that th e AST 

and ALT levels are significantly lowered, that fat 

deposition is significantly reduced, and that an ef fect to 

suppress occurrence of the fibrogenesis is obtained .  

Accordingly, it was confirmed that the inflammatory  cell 

infiltration can be prevented in the liver of the N AFLD 

model mouse to suppress the progression to NASH eve n when 

the mouse is 8 weeks old. 
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[0060] 

 [Overview] 

 The ume juice concentrate or the processed product  

thereof of the present invention is useful in the m edical 

field from the viewpoint that NAFLD or NASH can be 

prevented and/or treated. 

 

Example 5 

[0061] 

 [Administration of Unneutralized Solution of Heate d 

Ume Juice Concentrate] 

 (Materials and Method) 

 An 8-week old Wistar male rat was used as an anima l.  

The heated ume juice concentrate of Example 1 was d iluted 

with water of a substantially equivalent weight to obtain 

a solution of the heated ume juice concentrate, and  the 

resultant was further diluted with water to obtain an 

unneutralized solution (37 w/v% solution) of the he ated 

ume juice concentrate.  An administration solution 

obtained by diluting this unneutralized solution of  the 

heated ume juice concentrate to the same concentrat ion 

employed in the test of Example 3 (a diluted soluti on of 

the unneutralized heated ume juice concentrate) was  orally 

administered to the animal at a dose of 6 g/kg for 8 days 

to be compared with a case where the same amount of  

distilled water was administered (control group).  After 

administering the test substance on day 7 after sta rting 

the administration, D(+)-galactosamine hydrochlorid e was 

intraperitoneally administered at a dose of 750 mg/ 2.5 

mL/kg to induce acute liver injury.  Forty-eight (4 8) 
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hours after the administration of the galactosamine , 

exsanguination was caused through the abdominal aor ta 

under anesthesia with pentobarbital, and the liver was 

collected to be fixed with formalin and subjected t o the 

hematoxylin/eosin staining.  Besides, it was confir med 

that cells appearing in the hepatic lobule of the 

galactosamine-administered rats were activated stel late 

cells positive for immunostaining (Histofine Staini ng Kit 

of Nichirei Corporation) using an anti- α smooth muscle 

actin antibody (Proteintech). 

 (Results) 

 With respect to liver tissue, while an accumulatio n 

pattern of small fiber producing cells was found in  the 

hepatic lobule in the group administered with disti lled 

water (Figure 10(a)), the accumulation of such fibe r 

producing cells was remarkably reduced in the group  

administered with the administration solution of th e ume 

juice concentrate (Figure 10(b)).  The small fiber 

producing cells accumulated in the hepatic lobule o f the 

control group are activated stellate cells positive  for 

the anti- α smooth muscle actin antibody and are cells 

responsible for the fibrogenesis in the liver tissu e.  It 

was found, based on these results, that the appeara nce of 

the activated stellate cells responsible for the 

fibrogenesis in the liver accompanied by the liver injury 

induced by the administration of galactosamine was 

suppressed in the group administered with the 

administration solution of the ume juice concentrat e.  

Figure 10(c) illustrates that the cells appearing i n the 

hepatic lobule through the galactosamine administra tion 
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are activated stellate cells (cells indicated with arrows) 

positive for the immunostaining with the anti- α smooth 

muscle actin antibody. 

 

Industrial Applicability 

[0062] 

 An ume juice concentrate or a processed product 

thereof of the present invention is extremely usefu l in 

the medical field from the viewpoint that NAFLD or NASH 

can be prevented and/or treated. 
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CLAIMS 

 

1. A prophylactic and/or therapeutic agent for non-

alcoholic fatty liver disease (NAFLD), comprising a n ume 

juice concentrate or a processed product thereof. 

 

2. The prophylactic and/or therapeutic agent accord ing to 

claim 1, wherein the processed product of the conce ntrate 

is a neutralized processed product of the concentra te. 

 

3. The prophylactic and/or therapeutic agent accord ing to 

claim 1 or 2, wherein the concentrate is a heated 

concentrate. 

 

4. The prophylactic and/or therapeutic agent accord ing to 

any one of claims 1 to 3, which is for oral adminis tration. 

 

5. The prophylactic and/or therapeutic agent accord ing to 

any one of claims 1 to 4, which is used as a dietar y-

supplement. 

 

6. The prophylactic and/or therapeutic agent accord ing to 

any one of claims 1 to 5, which reduces fibrogenesi s in 

liver tissue. 

 

7. The prophylactic and/or therapeutic agent accord ing to 

any one of claims 1 to 6, wherein the non-alcoholic  fatty 

liver disease (NAFLD) is non-alcoholic steatohepati tis 

(NASH). 
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8. A method for preparing a prophylactic and/or 

therapeutic agent for non-alcoholic fatty liver dis ease 

(NAFLD), comprising the following steps (a) and (b) : 

 (a) preparing an ume squeezed liquid from green um e; 

and 

 (b) preparing an ume juice concentrate by 

concentrating the ume squeezed liquid prepared in t he step 

(a). 

 

9. The method for preparing a prophylactic and/or 

therapeutic agent according to claim 8, wherein the  

concentration performed in the step (b) is concentr ation 

by heating. 

 

10. The method for preparing a prophylactic and/or 

therapeutic agent according to claim 8 or 9, furthe r 

comprising the following step (c): 

 (c) preparing a neutralized ume juice concentrate or 

a heated neutralized ume juice concentrate by neutr alizing 

the ume juice concentrate or the heated ume juice 

concentrate prepared in the step (b). 

 

11. The method for preparing a prophylactic and/or 

therapeutic agent according to any one of claims 8 to 10, 

wherein the non-alcoholic fatty liver disease (NAFL D) is 

non-alcoholic steatohepatitis (NASH). 

 

12. A food product comprising an ume juice concentr ate or 

a processed product thereof. 
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13. The food product according to claim 12, wherein  the 

processed product of the concentrate is a neutraliz ed 

processed product of the concentrate. 

 

14. The food product according to claim 12 or 13, w herein 

the concentrate is a heated concentrate. 

 

15. The food product according to any one of claims  12 to 

14, wherein the food product is a food product for the 

sick, a food product for specified health uses or a  food 

product with function claims. 

 

16. A food additive comprising an ume juice concent rate or 

a processed product thereof. 

 

17. The food additive according to claim 16, wherei n the 

processed product of the concentrate is a neutraliz ed 

processed product of the concentrate. 

 

18. The food additive according to claim 16 or 17, wherein 

the concentrate is a heated concentrate. 

 

19. The food additive according to any one of claim s 16 to 

18, for use in the production of a food product for  the 

sick, a food product for specified health uses or a  food 

product with function claims. 


