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DESCRIPTION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Patent Application No. 62/257,707,
filed on Nov. 19, 2015.

FIELD OF THE INVENTION

[0002] The present invention relates to compounds and compositions for use in preventing or
treating fatty pancreas or ameliorating a pancreas disease caused by fatty pancreas.

BACKGROUND

[0003] The pancreas is an organ having both exocrine and endocrine functions in the human
body. The exocrine portion includes acini, which secrete a variety of digestive enzymes. The
endocrine portion includes pancreatic islets, which secrete hormones, such as insulin, etc., and
have a very important effect in maintaining the level of blood glucose. The accumulation of fat
in the pancreas may affect the functions of the pancreas and further cause a pancreas
disease, diabetes mellitus, or other related disorders. In particular, diabetes mellitus is a
disease caused by abnormal glucose metabolism. There are two types of diabetes mellitus,
including non-insulin dependent or adult type, also known as diabetes mellitus type Il; and
insulin dependent or infant type, also known as diabetes mellitus type 1. In general, diabetes
mellitus type Il usually occurs in adults, is highly associated with obesity, and can be controlled
by appropriate exercise, diet and medications; while patients suffering from diabetes mellitus
type | are mostly children and adolescents, who cannot produce enough insulin inside the body
and must be administered insulin by injection to maintain life.

[0004] Therefore, there is still a need to find effective ingredients to reduce the content of
pancreatic fat effectively in a subject and to improve the related disorders.

SUMMARY OF THE INVENTION

[0005] The present invention discloses that one or more compounds have the efficacies of
reducing a pancreatic fat content, preventing or treating fatty pancreas, or ameliorating a
pancreas disease caused by fatty pancreas, in a subject, wherein the compound is selected
from the group consisting of criodictyol, menthol, sucralose, mannitol, saccharin, and any
combinations thereof.
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[0006] Therefore, in one aspect, the present invention provides a compound for use in
reducing a pancreatic fat content, preventing or treating fatty pancreas, or ameliorating a
pancreas disease caused by fatty pancreas, in a subject.

[0007] In some embodiments, the compound is selected from the group consisting of menthol,
mannitol, eriodictyol, sucralose, and any combinations thereof.

[0008] In some embodiments, the compound is: (1) a combination of menthol, mannitol, and
eriodictyol; (2) a combination of mannitol and eriodictyol; (3) a combination of mannitol and
sucralose; (4) a combination of eriodictyol and sucralose; (5) a combination of menthol and
mannitol; or (6) a combination of eriodictyol, mannitol, and sucralose.

[0009] In some embodiments, the compounds of the invention are useful in preventing or
treating fatty pancreas, or ameliorating a pancreas disease caused by fatty pancreas. In some
embodiments, the pancreas disease or related disorders include alcoholic fatty pancreas
diseases and nonalcoholic fatty pancreas diseases, in which the alcoholic fatty pancreas
diseases include, but are not limited to, alcoholic fatty steatopancreatitis and alcoholic
pancreatitis, and the nonalcoholic fatty pancreas diseases include, but are not limited to,
nonalcoholic fatty stcatopancreatitis, pancreatic lipomatosis, pancreatic steatosis, fatty
pancreas, lipomatous pseudohypertrophy of pancreas, fatty replacement of pancreas, and
fatty infiltration of pancreas (Nat. Rev. Gastroenterol. Hepatol. 8, 169-177 (2011); World. J
Gastroenterol. 2006 Dec 14; 12(46): 7421-7427; and Alcohol Clin Exp Res. 1982 Winter;
6(1):117-21).

[0010] In some embodiments, the compounds of the invention may be manufactured into a
drug, a food additive, or a healthy food.

[0011] In another aspect, the present invention provides a composition, which comprises a
combination of any two or more compounds selected from the group consisting of eriodictyol,
menthol, sucralose, mannitol, and saccharin.

[0012] In some embodiments, the composition of the present invention comprises a
combination of any two or more compounds selected from the group consisting of menthol,
mannitol, eriodictyol and sucralose.

[0013] In some embodiments, the composition of the present invention comprises a
combination selected from the group consisting of (1) a combination of menthol, mannitol and
eriodictyol; (2) a combination of mannitol and eriodictyol; (3) a combination of mannitol and
sucralose; (4) a combination of eriodictyol and sucralose; (5) a combination of menthol and
mannitol; and (6) a combination of eriodictyol, mannitol, and sucralose.

[0014] The present invention also discloses that one or more of the compounds as described
herein have the efficacies of regulating pancreatic functions, in particular reducing pancreatic
dysfunction due to fat accumulation, for example, against insulin resistance and reducing blood
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glucose.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0015] Unless otherwise indicated, all technical and scientific terms used herein have the same
meaning as commonly understood by those of ordinary skill in the art to which this invention
pertains.

[0016] The term "a" or "an" as used herein refers to at least one (one or more) in quantity,
unless otherwise specified.

[0017] The present invention discloses that one or more of the compounds described above
have the effects in reducing a pancreatic fat content, preventing or treating fatty pancreas, or
ameliorating a pancreas disease caused by fatty pancreas. Thus, the present invention
provides the recited compound(s) for use in reducing a pancreatic fat content, preventing or
treating fatty pancreas, or ameliorating a pancreas disease caused by fatty pancreas. The
present invention also provides a composition for use in reducing a pancreatic fat content,
preventing or treating tatty pancreas, or ameliorating a pancreas disease caused by fatty
pancreas in a subject.

[0018] As used herein, "a pancreatic fat content” refers to the amount of fat that accumulates
in the pancreas of a subject, including the generalized lipid, such as triglyceride (TG),
cholesterol, etc. As used herein, "reducing a pancreatic fat content"” generally refers to
reducing the abnormal amount of pancreatic fat in a subject to a normal level or a level close to
the normal, and may also refer to the comparison of the same subject before and after taking
the medicament, wherein the amount of the pancreatic fat in the body of the subject after
taking the medicament is lower than that of the subject before taking the medicament. The
normal level of the content of the pancreatic fat can be obtained through assessment by
measuring and collecting the content of pancreatic fat in a group of normal subjects. For
example, for a population, the amount of a normal level of pancreatic fat accounts for 3% of
the weight of the pancreas; when the weight of the fat in the pancreas exceeds 5% of the
weight of the pancreas, it is considered an abnormal accumulation of fat; and therefore
"reducing a pancreatic fat content" can refer to reduction of the amount of abnormal pancreatic
fat in a subject to 3% of the weight of the pancreas (the above-mentioned content of pancreatic
fat is a relative value and is exemplary, and may vary due to the group of subjects and other
factors). As used herein, "fatty pancreas" may refer to the condition in which the content of
pancreatic fat in a subject is higher than the normal level. Standard methods of analysis can be
used to assess the content of pancreatic fat, which include, but are not limited to, ultrasound
analysis, magnetic resonance imaging (MRI), magnetic resonance spectroscopy (MRS),
computed tomography (CT), and pathological sectioning of the pancreas.

[0019] According to the present invention, said compounds include commonly used excipients
and bionavonoids, which are readily available (e.g., commercially available) by those skilled in
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the art, and may be provided to reduce a pancreatic fat content, to prevent or treat fatty
pancreas, or to improve a pancreas disease caused by fatty pancreas, in the subjects. In some
embodiments, a pancreas disease or the disorders due to abnormal accumulation of
pancreatic fat include alcoholic fatty pancreas and nonalcoholic fatty pancreas.

[0020] The term "treating” as used herein refers to the application or administration of a
composition including one or more active agents to a subject afflicted with a disease, a
symptom or conditions of the disease, or a progression of the disease, with the purpose to
cure, heal. alleviate, relieve. alter, remedy, ameliorate, improve, or affect the disease, the
symptoms or conditions of the disease, the disabilities induced by the disease, or the
progression of the disease.

[0021] The term "preventing” as used herein refers to a prophylactic or preventive measure of
a disease or a symptom or condition of the disease, including, but not limited to, application or
administration of one or more active agents to the subject, who has not yet been diagnosed as
a patient suffering from the disease or the symptom or condition of the disease yet, but is
susceptible or having a tendency thereto for the purpose of avoiding, preventing, or delaying
the occurrence of the disease or the symptom or condition of the disease.

[0022] As used herein, the terms "individual" or "subject" includes human or non-human
animals, such as companion animals (e.g. dogs, cats, etc.), farm animals (e.g. cattle, sheep,
pigs, horses, etc.), or experimental animals (e.g. rats, mice, guinea pigs, etc.).

[0023] As used herein, the term "effective amount” refers to the amount of active ingredient
that produces a desired biological efficacy or medical effect in the treated subject, for example,
reduction of the content of pancreatic fat in the subject, prevention or treatment of fatty
pancreas, or amelioration of a pancreas disease caused by fatty pancreas.

[0024] For the purpose of delivery and absorption, a therapeutically effective amount of the
active ingredient according to the present invention may be formulated into a pharmaceutical
composition in a suitable form with a pharmaceutically acceptable carrier.

[0025] As used herein, "pharmaceutically acceptable” means that the carrier is compatible with
the active ingredient in the composition, and preferably can stabilize said active ingredient and
is safe to the individual receiving the treatment. Said carrier may be a diluent, vehicle,
excipient. or matrix to the active ingredient. Some examples of appropriate excipients include
lactose, dextrose, sucrose, sorbose, mannose, starch, Arabic gum, calcium phosphate,
alginates. tragacanth gum, gelatin, calcium silicate, microcrystalline cellulose, polyvinyl
pyrrolidone, cellulose, sterilized water, syrup, and methylcellulose. The composition may
additionally comprise lubricants, such as talc, magnesium stearate, and mineral oil; wetting
agents; emulsifying and suspending agents; preservatives, such as methyl and propyl
hydroxybenzoates; sweeteners; and flavoring agents. The composition of the present invention
can provide the effect of rapid, continued, or delayed release of the active ingredient after
administration to the patient.
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[0026] According to the present invention, the form of said composition may be tablets, pills,
powder. lozenges, packets, troches, clixers, suspensions, lotions, solutions, syrups, soft and
hard gelatin capsules, suppositories, sterilized injection fluid, and packaged powder.

[0027] The composition of the present invention may be delivered via any physiologically
acceptable route, such as oral, parenteral (such as intramuscular, intravenous, subcutaneous,
and intraperitoneal), transdermal, suppository, and intranasal methods. Regarding parenteral
administration, it is preferably used in the form of a sterile water solution, which may comprise
other substances, such as salts or glucose sufficient to make the solution isotonic to blood. The
water solution may be appropriately buffered (preferably with a p11 value of 3 to 9) as needed.
Preparation of an appropriate parenteral composition under sterile conditions may be
accomplished with standard pharmacological techniques well known to persons skilled in the
art.

[0028] The present invention also discloses that one or more compounds have the efficacy of
regulating the functions of the pancreas, in particular to reduce the pancreatic dysfunction due
to fat accumulation, such as the symptoms of diabetes. The efficacy of the compounds of the
present invention includes counteraction of insulin resistance, reduction of blood glucose, and
the like. The standard analyses may be used to assess pancreatic dysfunction and the
symptoms of diabetes, which include, but are not limited to. blood glucose levels, glycated
hemoglobin (HbAIC), glucose tolerance test (GTT), blood insulin concentration, homeostasis
model assessment of insulin resistance (HOMA-IR), tumor necrosis factor-alpha analysis,
interleukin-6 (IL-6) analysis, interleukin-1 beta (IL-1B) analysis, and the like.

Examples

1. Materials and methods

1.1 Test animals

[0029] The experimental animals employed were B6 mice. The number of test animals in each
group of the pre-test was four or more, and the number of test animals in each group of the
confirmation test was twelve or more. Male mice having a weight of 18 to 23 g were bred in an
animal room with a normal light and dark cycle (7:00 am to 7:00 pm being the bright period,
and the rest being the dark period) at a temperature of 23+2 °C and a relative humidity of
55115 %. After the animals were purchased from Lesco Biotech Co., Ltd. (Taipei) and housed
at the National Defense Animal Center, the animal experiments were conducted following the
Experimental Guide of National Health Research Institute. First, the animals were fed with 3-5
grams of general diet daily, and the water was supplied infinitely. After 1 to 2 weeks of
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breeding, the healthy state was observed. The body weight was recorded once a week.

1.2 Animal grouping

[0030] The test animals were randomly grouped into blank control (Blank), high-fat control
(HFD). positive control (PS), and test group. The blank control was given a normal diet; the
high-fat control was given a high-fat diet; the positive control was given a high-fat diet and tube
fed with silymarin (5 mg/kg/day) (lranian Journal of Pharmaceutical Research (2016), 15 (3):
493-500; Life Sciences 75 (2004) 2167-2180; and Pharm Biol. 2016 Jul 8:1-6); and the test
group was given a high-fat diet and tube fed with the test ingredient individually.

1.3 Feeding method

[0031] The blank control was fed with a normal diet arbitrarily for 12 weeks. The high-fat
control, the positive control, and the test group were fed with a high-fat diet arbitrarily for 12
weeks. After 8 weeks of feeding, the blank control and the high-fat control were tube fed with
deionized water once a day. The positive control was tube fed with silymarin once a day. The
test group was tube fed with test compound(s) once a day for 4 weeks.

1.4 Blood collection and various analyses

[0032] Before the start of the test and at the 8th and 12th week after the start of the test, blood
was collected from the check or heart. All the animals were weighed and then sacrificed at the
end of the test, and blood was collected from the check or heart again. The blood samples of
mice were allowed to stand at room temperature for 1 hour to coagulate, and then centrifuged
at 15,700 x g by a frozen centrifuge at 4 °C for 5 minutes to separate the scrum.

1.4.1 Analysis of serum triglyceride (TG) and total cholesterol (TCHO, TC)

[0033] Triglyceride (TG) and total cholesterol (TCHO, TC) in the serum were measured by the
automatic blood biochemical analyzer.

1.4.2 Analysis of biochemical functions of the pancreas: blood glucose analysis (GLU)

[0034] Blood glucose analysis was performed with Roche's ACCU-CI-ICK Active blood glucose
meter. One day before blood collection, mice were fasted overnight. The code card of the
blood glucose test paper was inserted into the blood glucose meter, and then the blood
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glucose test paper was inserted. After the blood drop pattern appeared on the meter, a drop of
blood was taken from in vein at the cheek of the mouse with a buccal needle and then dropped
into the blood glucose test paper. The blood glucose data shown on the blood glucose meter
were recorded.

1.4.3 Analysis of biochemical functions of the pancreas: Intraperitoneal glucose
tolerance test (IPGTT)

[0035] The mice were moved into a clean cage and fasted overnight. There was no food or
feces at the feeding funnel or the bottom of the clean cage to ensure that the animals may get
drinking water at all times. The body weight of the mice was measured, and the volume of the
glucose solution required for intraperitoneone (IP) injection was calculated (based on a
concentration of 250 mg/mL and 2 g of glucose per kg of mouse weight, the volume (ul)
required would be 8x body weight (g)). The mice were moved out and injected intraperiloneally
with an appropriate amount of glucose solution, and the injection time was recorded. Blood
samples were taken from the tail of the mice at 0, 15. 30. 60, 120 and 150 minutes after the
glucose solution was injected. The concentration of blood glucose was measured, and the
blood glucose analysis was performed using the Roche's ACCU-CHEK Active blood glucose
meter.

1.4.4 Analysis of biochemical functions of the pancreas: analysis of fasting insulin
concentration

[0036] At the end of the test (at the twelfth week), the mice were fasted to collect the blood
following the operation instructions of the mouse ultrasensitive insulin ELISA kit (ALPCO).

1.4.5 Analysis of biochemical functions of the pancreas: homeostasis model
assessment of insulin resistance (HOMA-IR)

[0037] The mice were fasted to collect the blood at the end of the test (at the twelfth week),
and the concentrations of blood glucose and insulin were measured and calculated according
to the following formula:

Cone. of fasting blood insulin {np/mL) x Conc. of (asting blood glucose (mp/dl.)

405

1.4.6 Analysis of triglyceride (TG) and total cholesterol (TCHO, TC) in pancreatic tissue

[0038] After the mice were sacrificed, the pancreas was taken out and weighed to compare the
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ratios of pancreas weight to body weight. The remaining pancreas was frozen and preserved,
and the contents of triglyceride and the total cholesterol in the pancreas were measured.

1.5 Statistical Analysis

[0039] All data were expressed as mean L standard deviation (SD), and the test results were
calculated using the ANOVA test method to determine whether there was a statistically
significant difference by using the Statistical Package of the Social Science program (Version
13, SPSS Inc.) software package. Subsequently, post hoc test least significant difference
method was used to perform multiple comparisons to confirm the significant differences
between the groups. The significant difference between the averages of the groups was p <
0.05.

2. Results

2.1 Animal experiments

[0040] In the animal experiments, all the animals were given high-fat diet, except that the blank
control was given normal diet. After 8 weeks, in addition to the original diet, the animals in each
group were further given different treatment for 4 weeks, in which the blank control and the
high-fat control were given deionized water, the positive control was given silymarin, and the
test group was given different test compounds, including pucrarin, phloridzin, eriodictyol,
sucralose, mannitol, saccharin, hesperitin, menthol, or a combination of part of the test
compounds. There was no statistically significant difference in weight gain and daily dietary
intake of animals between these groups (p> 0.05).

[0041] In addition, after administration of different test compounds, the animals of the test
group did not exhibit any abnormal symptoms, and no animal died during the test. After the
test, the animals were sacrificed and anatomized for examination. No disease or clinical
symptom caused by the test compounds was observed, and therefore, the test compounds are
safe.

2.2 Test compounds have the effect of reducing pancreatic lipid

[0042] The results of the animal experiments showed that various test compounds exhibited
the effect of reduction of the panceitic fat in the animals after 4 weeks of administration. The

results are shown in Table 1.
Table 1. The test compounds reduced the pancreatic {at of the animals (4 weeks

Al nedrimioientiael
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WAL SLI ALY .

ltemn pancreatic TG pancreatic TC

Unit mgfg pancreatic mg/g pancreatic
tissue tissue

Blank control {u=13) 3.1%2.0 3.2:0.0

High-{at control (n=12) 34.6438.0 6.1:43.5

Positive contral

Silymarin 5.0 mgfkg (n=6)

15.8+18.8 *

3014 ke

silymarin 1.5 mg/kg (n=6) 34.9426.2 4.641.0
single test compound
eriodictyol 2.5 mg/kp (a=6) 4,542.8 Wk 35406 ¥

mannitel 7.5 mg/kg (n=06)
mannifol 4.5 mg/kg (n=0)
mannitel 1.5 mg/kg (n=6)

4. 7440 ¥4
9.6L5.1 ¥**
12.6£7.5 **

3. a3k
3307w
3.7 4 ek

saccharin L3 mp/kg (n=3) 4. 7429 * 3.0440.8 »*
sucrafose 7.5 mg/kg (n=6) 3.2432,] ¥** 3.34:0.4 %%
sucralose 1.5 mp/kg (n=6) B.1LS.6 ##% 4.2HL5 *
hesperitin 2.5 mp/ky (n=6) 5.741.6 wHw 4fdl),7 *¥*%
puerarin 2.5 mg/ky (n=0) 17.3413.4 % 4.051.2*
menihol 1.5 mg/kp (n=6) 181183 * 4.4+0.9 *

phloridzin 2.5 mgflg (n=6)

23.3£24.0

KR I

A combination of two test compounds
Menthol + mannitol

9.3:47.7 wex
1.5 myg/fleg + 1.5 mplp (n=0)

A combination of three test compounds

Menthol -+ mannitel + criodictyol
S mglkg +.5 mp/kg + .8 mefkg (n=6)

7.543,6 *** 34421

The data represent mean = standard deviation. Statistical differences using ANOVA and
L.SD arc shown in the text. * p <0.05, ** p <0.01, *** p <0.005, compared with the
high-fat control.

TG: wriglyceride
TC: ot chelesieral

[0043] The results showed that triglycerides and total cholesterol in the pancreas of mice given
high-fat diet were increased. When a single test compound was administered, eriodictyol,
mannitol, saccharin, sucralose, hesperitin, pucrarin, and menthol could significantly reduce
about 33% - 87% of triglyceride in the pancreas, as compared with the high-fat control. In
particular, 4 weeks of eriodictyol treatment achieved an excellent result. which reduced about
87% of the ftriglyceride content in the pancreas (p <0.005). In addition, eriodictyol, mannitol,
saccharin, sucralose, hesperitin, pucrarin, menthol, and phloridzin could significantly reduce
about 28% - 51% of the total cholesterol in the pancreas. In particular, 4 weeks of saccharin
treatment achieved an excellent result, which reduced about 51% of the total cholesterol
content in the pancreas (p <0.005).
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[0044] When two or three compounds were administered in a combination, for example, a
combination of menthol and mannitol or a combination of menthol, mannitol, and eriodictyol, in
which the dosage of each ingredient was maintained at the same dosage as used alone or
lower (e.g.. about one-third of the dosage as used alone), a similar or better effect of
triglyceride reduction was achieved. Therefore, according to the present invention, the
combination of particular test compounds can reduce the dosage, but maintain similar or better
efficacy, resulting in a synergistic effect.

2.3 Test compounds have the effect of regulating pancreatic functions and treating
diabetes symptoms

[0045] The results of animal experiments showed that various test compounds showed the
regulation of pancreatic functions and reduction of pancreatic dysfunction in animals, in
particular the function of carbohydrate metabolism, during 4 weeks of administration. The

results are shown in Table 2-1.
Table 2-1. The test compounds can regulate pancreatic lunctions and reduce

pancreatic dysfunction in animals (4 weeks ol administration)

llem ~ GLU AUC ol'IPGTT
Unit mg/dL Pletp/dL
Blank control (n=13) 110,584 3 #2% 26.049.6 **+
High-lat control (n=12} 198.7445.6 53.7x1L1
Positive control

Silymarin 5.0 mg/kg (n=6) 210.3%35.9 53.144.8
silymarin 1.5 mp/ke (n=6) 121.0428.6 #** 41.846.5 #++
single test compound

phloridzin 2.5 mg/kg {n=6) 216.2426.4 51.3+8.9
eriodietyol 2.5 mp/kp (n=6) 219.0+35.6 41.9:£5.9 w4
sucralose 1.5 mp/kg (n=3) 128.7419,3 #*» 44,243.7 %
menthol 1.5 mpikg (n=6) 135, 7433.5 #hw 45.64:4.8 *
mannited 1.5 mpfkg (n=6) 112.2432.0 #»* 42,741.7 **
saccharin 1.5 mg/kg (n=3) Y2,049.6 * = 41,9462 *
puerarin 2.5 mgfkg (0=6) 172.3422.2 45.01411.2 %

The data represent mean + standard deviation, Statistical differcnces using ANOVA and
LSD are shown in the text. * p <0.05, ** p <0.01, *** p <0.005, comparcd with the
high-fat conirol.

TG triglyeeride

TC: 1o1al cholesterol

The AUC of IPGYT represents the uren under the curve of blood glucose
cuncepfration vs. time during the IPGT'T test.

Table 2-2. The test compounds can regulate pancreatic functions and reduce

pancreatic dysfunction in animals (4 wecks of administration).
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tiem {asting insulin HOMA-IR
concentration

Unit mg/dL

Blank control {n=13) 0.6L0.1 *+= 0.240.1 **=*

High-fai control {(n=12)} 5.644.6 2.542.0

Positive control

Silymarin 5.0 mpfkg (n=6) 0.840.2 #%* Ol ¥+

silymarin 1.5 mp/kg (n=6)

1.2%0.6 #**

(.420,2 ***

single test compound

phloridzin 2.5 mp/lie (n=6)

1,140,3 #%*

0,602 ¥+

eriodictyol 2.5 mp/hg (n=6)

13204 #e#

.610.2 *¥*

sucrslose 1.5 mgfke (n=3)

1.340.5 ***

{hdkl)7 *o*

menthel 1.5 mg/Re {(n=0)

1.240.8 #%%

0.4l g ¥

mannitol 1.5 mg/kg (n=6)

1IED 4 #od

(L3, ] *%=

saecharin 1.5 mpfiy (n=3)

1341, *wa

0.32).3 *#

puerarin 2.5 mg/kg (1=6)

0.940.3 ***

A combination ol two lest compounds

0.4:40.2 ##%

Menthol + mannitol
S melke + .5 me/fp (n=6)

0.7£0.2 ***

(2404 *%=

A combination of three test compounds

Mepthol + mannitol + criodictyol
S mp/kg + .5 mg/kg + .8 mp/kp (n=0)

LIZD.G »**

0.40,2 *=*

The data represent mcan & standard deviation. Statistical dilTerences using ANOVA and
LSD are shown in the text. * p <0.05, ** p <0.01, *** p <0.005, compared with the
high-{at control.

HOMA-IR: homeostasis model assessment of insulin resistance, calculated as the
following formula:

Fasting serum insulin {(ngfml.) x Fasting serum glucose (mpfdl) 7 405

[0046] This experiment was performed to check whether the test compounds could adjust the
functions of the pancreas or reduce the pancreatic dysfunction in animals. especially for the
function of carbohydrate metabolism.

[0047] The results showed that various carbohydrate metabolism functions of the pancreas
were impaired in the mice fed with high-fat diet (GLU, IPGTT. fasting insulin concentration, and
HOMA-IR values increased). When single test compound was administered, sucralose,
menthol, mannitol, and saccharin could significantly reduce GLU: eriodictyol, sucralose,
menthol, mannitol, saccharin, and pucrarin could significantly reduce sugar tolerance; and
phloridzin, eriodictyol, sucralose, menthol, mannitol, saccharin, and pucrarin could significantly
reduce fasting insulin concentration and insulin resistance.

[0048] When two or three compounds were administered in a combination, for example, a
combination of menthol and mannitol or a combination of menthol, mannitol, and eriodictyol, in
which the dosage of each ingredient was lower than the dosage as used alone (e.g., about
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one-third of the dosage as used alone), a similar or better effect of reduction in fasting insulin
concentration and insulin resistance was achieved (The fasting insulin concentration and
HOMA-IR value were significantly reduced). Therefore, according to the present invention, it
was shown that the combined use of particular test compounds can reduce the dosage, but still
maintain similar or better efficacy, resulting in a synergistic effect.

2.4 Test compounds have the effect of reducing triglyceride in plasma

[0049] The results of animal experiments showed that various test compounds showed the
reduction of plasma triglyceride in animals during 4 weeks of administration. The results arc
shown in Table 3.

Table 3: The test compounds can reduce plasma triglyecride in animals (4

weeks of administraiion)

Item TG

Unit mgfdi.

Blank control (n=13) 101,3:£27, #*
High-fat control {(n=12) 185.4x34.8

Positive control

Silymarian 5.0 mg/kyg (0=6)
silymarin 1.5 mp/kg (n=6}

124.6426.7 ***
147.0£38.6 *

single test compound

mannilol 7.5 me/kg (n=6)
manaitol 4.5 mg/kg (n=6)
mannitol 1.5 mp/kg (n=6)

163.9231.9
18014467
158.9148.9

sucralese 7.5 mglky (n=6)

sucralose 1.5 mg/kp (n=06)

186.9%17.2
126.9443,3 *+*

criodictyol 5.0 mp/kp {(n=6)
erisdictyol 2.5 mp/fhg {n=6}

143.2415.1 *
13546434 #4%

pucrarin 2.5 mp/kg (n=6)

166,7422.0

philoridzin 2.5 mg/ke (n=06)

14836314 ¢

hesperitin 2.5 mg/kg (n=6)

190.1425.9

menthol 1.3 myfky (n=06)

{73.7456.7

saccharin 1.5 mg/kg (0=3)

142.64:34.6

A combination of two test compounds

Menthol + mannoitol
5 mpdke 4.5 mulky (n=6)

155.7427.6

Menthol + mannitol

L5 mplks + 1.5 mg/ks (n=6)

120.249.0 *=**

Sucralose + mannitol
7.5 mu/kg 4 7.5 mp/ky (n==6)

Sucralose -+ mannitol
1.5 mefkp -+ 1.5 me/kyp (n=6)

liriodictyol -+ mannitol
5.0 mp/kp + 7.5 me/kp (n=0)

154.0420.8

Eriodictyol + sucralose

P15 1493 ®#x
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5.0 mp/ke + 7.5 mp/kp (n=6) T
Saccharin +- mannitol 189.7+17.1
L3 mglke + 15 mu/ke (=6}

A combination of three st compounds

Menthol + mannite! + erivdictyol 150,9434.3

8 mpfke + .5 me/le + .8 mpfke (n=6)
The data represent mean * standard deviation. Statistical differences using ANOVA and
LSD arc shown in the text. * P <0.05, ** p <001, *** p <0.005, comparcd with the
high-lat control.
TG wrighyeeride

[0050] The results showed that feeding mice with high-fat diet induced increase of triglyceride
in plasma. When a single test compound was administered, eriodictyol and phloridzin could
significantly reduce triglyceride in plasma (the best being reduction by about 27%), as
compared with the high-fat control.

[0051] When a combination of two test compounds was administered, the combination of
menthol and mannitol or the combination of criodictyol and sucralose could significantly reduce
triglyceride in plasma.

[0052] When a combination of three test compounds was administered, the combination of
menthol, mannitol, and eriodictyol could effectively reduce ftriglyceride in plasma with a low
dosage.

[0053] The compounds provided by the invention can reduce the content of pancreatic fat and
improve the related disorders in a subject. The compounds belong to low molecular natural
plant phenolic compounds, and are widely found in fruits and vegetables, grains, rhizomes.
flowers, tea and red wine, etc. Through the animal tests, the compounds are confirmed to be
safe, and have the potential to be developed into a healthy food or a medicament for reducing
a pancreatic fat content, preventing or treating fatty pancreas, improving a pancreas disease
caused by fatty pancreas.
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PATENTKRAV

1. Forbindelse valgt fra gruppen bestdende af eriodictyol, menthol, su-
cralose, mannitol, saccharin og enhver kombination heraf til brug ved reduktion af
pancreas’ fedtindhold, forebyggelse eller behandling af fed pancreas eller forbedring

af en pancreassygdom forarsaget af fed pancreas.

2. Forbindelse til brug 1 henhold til krav 1, hvor forbindelsen er valgt fra
gruppen bestaende af menthol, mannitol, eriodictyol, sucralose og enhver kombina-

tion heraf.

3. Forbindelse til brug 1 henhold til krav 1, hvor forbindelsen er: (1) en
kombination af menthol, mannitol og eriodictyol; (2) en kombination af mannitol og
eriodictyol; (3) en kombination af mannitol og sucralose; (4) en kombination af erio-
dictyol og sucralose; (5) en kombination af menthol og mannitol; eller (6) en kombi-

nation af eriodictyol, mannitol og sucralose.

4, Forbindelse til brug 1 henhold til et hvilket som helst af kravene 1 til 3,
hvor de relaterede lidelser omfatter alkoholisk fed pancreas og ikke-alkoholisk fed

pancreas.

5. Sammensatning, som omfatter en kombination af to eller flere forbin-
delser valgt fra gruppen bestaende af menthol, sucralose, mannitol, saccharin og eri-
odictyol til brug ved reduktion af fedtindholdet 1 pancreas, forebyggelse eller behand-

ling af fed pancreas eller forbedring af en pancreassygdom forarsaget af fed pancreas.

6. Sammensatning til brug 1 henhold til krav 5, som omfatter en kombina-
tion af to eller flere forbindelser valgt fra gruppen bestaende af menthol, mannitol,

eriodictyol og sucralose.
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7. Sammensatning til brug 1 henhold til krav 5, som omfatter en kombina-
tion valgt fra gruppen bestaende af (1) en kombination af menthol, mannitol og erio-
dictyol; (2) en kombination af mannitol og eriodictyol; (3) en kombination af mannitol
og sucralose; (4) en kombination af eriodictyol og sucralose; (5) en kombination af

menthol og mannitol; og (6) en kombination af eriodictyol, mannitol og sucralose.

8. Sammensatning til brug 1 henhold til et hvilket som helst af kravene 5

til 7, som er et legemiddel, et fedevaretilsetningsstof eller en sund fedevare.
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