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NEW USE OF DEXTRAN SULFATE

TECHNICAL FIELD
The present embodiments generally relate to fibrosis treatment, and in particular to the use of dextran
sulfate for treating, inhibiting or preventing cardiac fibrosis in a subject.

BACKGROUND
Fibrosis is a process involving formation of excess fibrous connective tissue in an organ or tissue in a
reparative or reactive process. Fibrosis can be a reactive, benign or pathological state. In response to
injury the fibrosis process is sometimes referred to scarring.

Physiologically fibrosis involves depositing connective tissue, which can obliterate the architecture and
function of the underlying organ or tissue. Fibrosis is similar to the process of scarring in that both involve
stimulated cells laying down connective tissue, including collagen and glycosaminoglycans.
Macrophages and damaged tissue release transforming growth factor beta (TGFB) in response to, for
instance, inflammation or tissue damage. This in turn stimulates the proliferation and activation of

fibroblasts, which deposit connective tissue.

US 5,605,938 discloses that biocompatible anionic polymers, including dextran sulfate with an average
molecular weight of about 40,000 to 2,000,000 Da, can inhibit fibrosis, scar formation and surgical
adhesions typically in connection with surgery. The anionic polymers are administered locally at the
fibrotic lesions or can be soaked onto an organ or implant in the form of a viscous liquid or gel that
preferably also comprises an adhesive protein containing dihydroxyphenylalanine (DOPA) and hydroxyl-

containing amino acid residues.
CN 102973593 discloses the use of dextran sulfate in preparing a medicament for treating hepatic
fibrosis. The document mentions that dextran sulfate inhibits the activation of astrocytes and promotes

macrophages to secrete metalloproteinase.

SUMMARY
It is a general objective to treat, inhibit or reduce cardiac fibrosis in a subject.

This and other objectives are met by embodiments as disclosed herein.
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An aspect of the embodiments relates to dextran sulfate, or a pharmaceutically acceptable salt thereof,
formulated for systemic administration to a subject for use in treating, inhibiting or preventing cardiac
fibrosis in the subject.

Another aspect of the embodiments relates to use of dextran sulfate, or a pharmaceutically acceptable
salt thereof, for the manufacture of a medicament formulated for systemic administration for treatment,
inhibition or prevention of cardiac fibrosis in a subject.

A further aspect of the embodiments relates to a method of treating, inhibiting or preventing cardiac
fibrosis in a subject. The method comprises systemically administering dextran sulfate, or a
pharmaceutically acceptable salt thereof, to the subject.

BRIEF DESCRIPTION OF THE DRAWINGS
The embodiments, together with further objects and advantages thereof, may best be understood by
making reference to the following description taken together with the accompanying drawings, in which:

Fig. 1 illustrates estimation of the extent of interstitial fibrosis. Relative area of interstitial fibrosis showed
significant suppression of myocardial infarction induced interstitial fibrosis in dextran sulfate group 2M
compared to the control group 1M (**P<0.01 according to one-way ANOVA followed by Bonferroni post-
hoc comparison).

Figs. 2A-2D are pictures of fibrosis grade in two animals from control group 1M and two animals from
dextran sulfate group 2M.

DETAILED DESCRIPTION
The present embodiments generally relate to fibrosis treatment, and in particular to the use of dextran

sulfate for treating, inhibiting or preventing cardiac fibrosis in a subject.

The embodiments are based on the discovery that systemically administered dextran sulfate, or a
pharmaceutically acceptable salt thereof, is capable of reducing undesired fibrosis formation in a subject,
and in particular reducing or inhibiting such fibrosis formation in ischemic tissue, in particular ischemic

cardiac tissue.
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Fibrotic diseases include a wide spectrum of medical conditions potentially affecting different organs and
tissue in a subject’s body. These medical conditions are characterized by elevated expression of genes
encoding matrix proteins and the resulting fibrosis disrupts the normal architecture of the affected organ

or tissue, ultimately leading to its dysfunction or failure.

The embodiments are capable or treating, inhibiting or preventing cardiac fibrosis in terms of treating,
inhibiting or preventing adverse effects of fibrosis diseases by reducing the amount of formed fibrosis in
the heart or cardiac tissue. Thus, dextran sulfate of the embodiments is capable of treating, inhibiting or

preventing deleterious or injurious cardiac fibrosis.

Accordingly, an aspect of the embodiments relates to dextran sulfate, or a pharmaceutically acceptable
salt thereof, formulated for systemic administration to a subject for use in treating, inhibiting or preventing

cardiac fibrosis in the subject.

It was highly surprising that systemically delivered dextran sulfate could significantly reduce deleterious
fibrosis formation in the light of U.S. Patent No. 5,605,938. This patent document discloses that dextran
sulfate administered locally could inhibit fibrosis and scar formation in connection with, among others,
implantation of various implants. It was speculated therein that the negative charges of the dextran sulfate
polymer were involved in inhibiting invasions of various cells at the implantation site. In order for such
negative charges to have the cell-invasion-inhibiting effect dextran sulfate needs to be administered
locally at the desired site. Accordingly, the implant was advantageously coated with dextran sulfate in
U.S. Patent No. 5,605,938.

The experimental data as presented herein shows that dextran sulfate of the embodiments can be
systemically administered, i.e. not locally at the target site, and still exert its desired anti-fibrotic effect.

Dextran sulfate, or the pharmaceutically acceptable salt thereof, is formulated for systemic administration
to the subject. In an embodiment, dextran sulfate, or the pharmaceutically acceptable salt thereof, is
formulated for parenteral administration as an example of systemic administration to achieve a systemic

effectin the subject.
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Examples of parenteral administration routes include intravenous (i.v.) administration, intra-arterial
administration, intra-muscular administration, intracerebral administration, intracerebroventricular

administration, intrathecal administration and subcutaneous (s.c.) administration.

In an embodiment, dextran sulfate, or the pharmaceutically acceptable salt thereof, is preferably
formulated for intravenous (i.v.) or subcutaneous (s.c.) administration to the subject. Accordingly, i.v. and
s.c. administration are preferred examples of systemic administration of dextran sulfate, or the
pharmaceutically acceptable salt thereof.

Orally delivered dextran sulfate is known to induce colitis and intestinal fibrosis in mice, rats, hamsters
and guinea pigs. Accordingly, systemic administration as used herein preferably excludes oral
administration of dextran sulfate, or the pharmaceutically acceptable salt thereof. In a particular
embodiment, systemic administration of dextran sulfate, or the pharmaceutically acceptable salt thereof,
is a systemic administration other than oral administration, preferably other than enteral administration.

In an embodiment, dextran sulfate, or the pharmaceutically acceptable salt thereof, is formulated as an
aqueous injection solution, preferably as an aqueous i.v. or s.c. injection solution. Thus, dextran sulfate,
or the pharmaceutically acceptable salt thereof, of the embodiments is preferably formulated as an
aqueous injection solution with a selected solvent or excipient. The solventis advantageously an aqueous
solvent and in particular a buffer solution. A non-limiting example of such a buffer solution is a citric acid
buffer, such as citric acid monohydrate (CAM) buffer, or a phosphate buffer. For instance, dextran sulfate
of the embodiments can be dissolved in saline, such as 0.9 % NaCl saline, and then optionally buffered
with 75 mM CAM and adjusting the pH to about 5.9 using sodium hydroxide. Also non-buffered solutions
are possible, including aqueous injection solutions, such as saline, i.e. NaCl (aq). Furthermore, other
buffer systems than CAM and phosphate buffers could be used if a buffered solution are desired.

Dextran sulfate is preferably a so-called low molecular weight dextran sulfate.

In the following, reference to (average) molecular weight and sulfur content of dextran sulfate applies
also to any pharmaceutically acceptable salt of dextran sulfate. Hence, the pharmaceutically acceptable
salt of dextran sulfate preferably has the average molecular weight and sulfur content as discussed in
the following embodiments.
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Dextran sulfate is a sulfated polysaccharide and in particular a sulfated glucan, i.e. polysaccharide made
of many glucose molecules. Average molecular weight as defined herein indicates that individual sulfated
polysaccharides may have a molecular weight different from this average molecular weight but that the
average molecular weight represents the mean molecular weight of the sulfated polysaccharides. This
further implies that there will be a natural distribution of molecular weights around this average molecular
weight for a dextran sulfate sample.

Average molecular weight (Mw) of dextran sulfate is typically determined using indirect methods such as
gel exclusion/penetration chromatography, light scattering or viscosity. Determination of average
molecular weight using such indirect methods will depend on a number of factors, including choice of

column and eluent, flow rate, calibration procedures, efc.

Average molecular weight (Mw): % typical for methods sensitive to molecular size rather than

numerical value, e.g. light scattering and size exclusion chromatography (SEC) methods. If a normal
distribution is assumed, then a same weight on each side of My, i.e. the total weight of dextran sulfate
molecules in the sample having a molecular weight below My is equal to the total weight of dextran sulfate

molecules in the sample having a molecular weight above M.

In an embodiment, dextran sulfate, or the pharmaceutically acceptable salt thereof, preferably has an
average molecular weight equal to or below 40 000 Da, more preferably equal to or below 20 000 Da and
in particular equal to or below 10 000 Da.

Dextran sulfate of a molecular weight exceeding 10 000 Da generally has a lower effect vs. toxicity profile
as compared to dextran sulfate having a lower average molecular weight. This means that the maximum
dose of dextran sulfate that can be safely administered to a subject is lower for larger dextran sulfate
molecules (>10 000 Da) as compared to dextran sulfate molecules having an average molecular weight
within the preferred range. As a consequence, such larger dextran sulfate molecules are less appropriate
in clinical uses when the dextran sulfate is to be systemically administered to subjects in vivo.

In an embodiment, dextran sulfate, or the pharmaceutically acceptable salt thereof, has an average
molecular weight within a range of 2 000 and 10 000 Da. In another embodiment, the average molecular
weight is within a range of 2 500 and 10 000 Da. In a particular preferred embodiment, the average

molecular weight is within a range of 3 000 to 10 000 Da.
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In an optional, but preferred embodiment, less than 40 % of the dextran sulfate molecules have a
molecular weight below 3 000 Da, preferably less than 35 %, such as less than 30 % or less than 25 %
of the dextran sulfate molecules have a molecular weight below 3 000 Da. In addition, or alternatively,
less than 20 % of the dextran sulfate molecules have a molecular weight above 10 000 Da, preferably
less than 15 %, such as less than 10 % or less than 5 % of the dextran sulfate molecules have a molecular
weight above 10 000 Da. Thus, in a particular embodiment, the dextran sulfate has a substantially narrow

molecular weight distribution around the average molecular weight.

In a particular embodiment, the average molecular weight of dextran sulfate, or the pharmaceutically
acceptable salt thereof, is within a range of 3 500 and 9 500 Da, such as within a range of 3 500 and
8 000 Da.

In another particular embodiment, the average molecular weight of dextran sulfate, or the
pharmaceutically acceptable salt thereof, is within a range of 4 500 and 7 500 Da.

In a further particular embodiment, the average molecular weight of dextran sulfate, or the
pharmaceutically acceptable salt thereof, is within a range of 4 500 and 5 500 Da.

Thus, in a currently preferred embodiment the average molecular weight of dextran sulfate, or the
pharmaceutically acceptable salt thereof, is preferably approximately 5 000 Da or at least substantially
close to 5 000 Da, such as 5 000 + 500 Da, for instance 5 000 = 400 Da, preferably 5 000 + 300 Da or
5000 + 200 Da, such as 5 000 + 100 Da. Hence, in an embodiment, the average molecular weight of
dextran sulfate, or the pharmaceutically acceptable salt thereof, is 4.5 kDa, 4.6 kDa, 4.7 kDa, 4.8 kDa,
4.9kDa, 5.0 kDa, 5.1 kDa, 5.2 kDa, 5.3 kDa, 5.4 kDa or 5.5 kDa.

In a particular embodiment, the average molecular weight of dextran sulfate, or the pharmaceutically salt
thereof as presented above is average Mw, and preferably determined by gel exclusion/penetration
chromatography, size exclusion chromatography, light scattering or viscosity-based methods.

In a particular embodiment, dextran sulfate, or the pharmaceutically acceptable salt thereof, consists, on
average, of about or slightly above 5 glucose units and has an average sulfate number per glucose unit
of at least 2.0, such as of at least 2.5.
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Dextran sulfate is a polyanionic derivate of dextran and contains sulfur. The average sulfur content for
dextran sulfate of the embodiments is preferably 15 to 20 % and more preferably approximately 17 %,
generally corresponding to about or at least two sulfate groups per glucosyl residue. In a particular
embodiment, the sulfur content of dextran sulfate is preferably equal to or at least close to the maximum

possible degree of sulfur content of the corresponding dextran molecules.

In a particular embodiment, dextran sulfate of the embodiments has a number average molecular weight
(Mn) as measured by nuclear magnetic resonance (NMR) spectroscopy within an interval of 1850 and
2000 Da.

In another particular embodiment, dextran sulfate of the embodiments has on average 5.1 glucose units
and an average sulfate number per glucose unit of 2.6 to 2.7, typically resulting in a number average
molecular weight (Mn) as measured by nuclear magnetic resonance (NMR) spectroscopy within an
interval of 1850 and 2000 Da.

Number average molecular weight (Mn): % typically derived by end group assays, €.g. NMR

spectroscopy or chromatography. If a normal distribution is assumed, then a same number of dextran
sulfate molecules can be found on each side of My, i.e. the number of dextran sulfate molecules in the
sample having a molecular weight below Mn is equal to the number of dextran sulfate molecules in the

sample having a molecular weight above Mn.

A dextran sulfate, or pharmaceutically salt thereof, that can be used according to the embodiments is
described in WO 2016/076780.

The dextran sulfate according to the embodiments can be provided as a pharmaceutically acceptable
salt of dextran sulfate. Such pharmaceutically acceptable salts include e.g. a sodium or potassium salt

of dextran sulfate.

Suitable dose ranges for the dextran sulfate, or the pharmaceutically acceptable salt, of the embodiments
may vary according to the size and weight of the subject, the condition for which the subject is treated,
and other considerations. In particular for human subjects, a possible dosage range could be from 1
Mg/kg to 150 mg/kg of body weight, preferably from 10 ug/kg to 100 mg/kg of body weight.
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In preferred embodiments, dextran sulfate, or the pharmaceutically acceptable salt thereof, is formulated
to be systemically administered at a dosage in a range from 0.05 to 50 mg/kg of body weight of the
subject, preferably from 0.05 or 0.1 to 40 mg/kg of body weight of the subject, and more preferably from
0.05 or 0.1 to 30 mg/kg, or 0.1 to 25 mg/kg or from 0.1 to 15 mg/kg or 0.1 to 10 mg/kg body weight of the

subject.

Systemic administration of dextran sulfate, or the pharmaceutically acceptable salt thereof, of the
embodiments is preferably initiated as soon as possible after occurrence of an event or condition that
may otherwise cause fibrosis and in particular deleterious fibrosis in the subject. For instance, fibrosis
often occur following an injury or other condition causing ischemia or a cardiovascular disease in the
subject. In such a case, systemic administration of dextran sulfate, or the pharmaceutically acceptable
salt thereof, is preferably performed as soon as possible following detection or diagnosis of the injury or

other condition causing ischemia or a cardiovascular disease.

Systemic administration of dextran sulfate, or the pharmaceutically acceptable salt thereof, does not
necessarily have to be limited to treatment of a present medical condition but could alternatively, or in
addition, be used for prophylaxis. In other words, dextran sulfate of the embodiments could be
systemically administered to a subject that will undergo a medical procedure, such as surgery, that may

cause or induce cardiac fibrosis.

Dextran sulfate, or the pharmaceutically acceptable salt thereof, of the embodiments can be systemically
administered at a single administration occasion, such as in the form of a single bolus injection. This
bolus dose can be injected quite quickly to the patient but is advantageously infused over time so that
the dextran sulfate solution is infused over a few minutes of time to the patient, such as during 5 to 10

minutes or more.

Alternatively, dextran sulfate, or the pharmaceutically acceptable salt thereof, of the embodiments can
be systemically administered at multiple, i.e. at least two, occasions during a treatment period. Thus,
dextran sulfate of the embodiments could be systemically administered once or at multiple times per day,

once or at multiple times per week, once or at multiple times per month as illustrative examples.
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In a particular embodiment, dextran sulfate, or the pharmaceutically acceptable salt thereof, is formulated
for systemic administration at multiple times, such as 2-5 times, preferably 3 times, a week for multiple
consecutive weeks, such as at least 2-5 consecutive, preferably at least 3 consecutive weeks.

In an embodiment, systemic administration of dextran sulfate, or the pharmaceutically acceptable salt
thereof, could be initiated as soon as possible following an event or condition causing deleterious fibrosis
in the subject, such as soon as possible following an ischemic event or heart infarct as mentioned above.
Alternatively, the systemic administration could be initiated at a time period following the event or
condition causing deleterious fibrosis. A reason for such a delay in systemic administration is that the
fibrosis process generally takes a period of time following a fibrosis causing event or condition. For
instance, systemic administration of dextran sulfate, or the pharmaceutically acceptable salt thereof,
could be initiated within the first week or from one week following an event or condition causing

deleterious fibrosis in the subject.

In an embodiment, the subject is amammalian subject, preferably a primate, and more preferably human
subject. Although the embodiments are in particular directed towards treating, inhibiting or preventing
cardiac fibrosis in human subjects, the embodiments may also, or alternatively, be used in veterinary
applications. Non-limiting example of animal subjects include primate, cat, dog, pig, horse, mouse, rat.

In an embodiment, the subject is suffering from a disease, condition or disorder causing cardiac fibrosis
and in particular detrimental, deleterious or injuries fibrosis. Such detrimental, deleterious or injurious
fibrosis causes disruption of the normal architecture of the affected organ or tissue, ultimately leading to
its dysfunction and failure. This means that detrimental, deleterious or injurious fibrosis is a pathological
state or pathological fibrosis of excess deposition of fibrous tissue that will have a negative and
detrimental effect on the organ or tissue where the fibrosis takes place.

Accordingly, in an embodiment, dextran sulfate, or the pharmaceutically acceptable salt thereof, is for
use in treating, inhibiting or preventing pathological fibrosis causing excess deposition of fibrous tissue
in the heart or cardiac tissue of the subject causing dysfunction of the organ or tissue.

In a particular embodiment, the disease, condition or disorder causing fibrosis is selected from a group
consisting of endomyocardial fibrosis, fibrosis following myocardial infarction or atrial fibrosis.
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Dextran sulfate, or the pharmaceutically acceptable salt thereof, is thereby used to treat, inhibit or prevent
the fibrosis component of any of the above mentioned diseases, conditions or disorders. Accordingly,
dextran sulfate, or the pharmaceutically acceptable salt thereof, does not necessarily treat, inhibit or
prevent the disease, condition or disorder per se but reduces the fibrosis process and thereby the amount
of fibrotic tissue resulting from the disease, condition or disorder.

In an embodiment, dextran sulfate, or the pharmaceutically acceptable salt thereof, formulated for
systemic administration is used to treat, inhibit or prevent cardiac fibrosis in a subject suffering from

cardiac fibrosis.

The pathological accumulation of extracellular matrix (fibrous connective tissue) is a key contributor to
cardiac heart failure (CHF) in both diabetic and non-diabetic patients, resulting in progressive stiffening
of the ventricular walls and loss of contractility of the heart. Heart failure is a global health problem,
appearing most commonly in patients with previous myocardial infarction (MI). Cardiac remodeling, due
to fibrosis, seen in both the infarcted and non-infarcted myocardium is recognized to be a major
determinant of the development of impaired ventricular function, leading to a poor prognosis.

Accordingly, fibrosis may occur in heart (cardiac fibrosis) in the form of, for instance, endomyocardial
fibrosis, fibrosis following myocardial infarction or atrial fibrosis. Fibrosis often occurs following ischemia
at a site in the heart muscle, which may have severe and negative consequences in terms of heart wall
stiffening, loss of contractility and cardiac remodeling.

In an embodiment, dextran sulfate, or the pharmaceutically acceptable salt thereof, is for use in treating,
inhibiting or preventing cardiac fibrosis in a subject having suffered from myocardial infarction or another
ischemic condition in the heart, e.g. myocardial ischemia.

In a particular embodiment, dextran sulfate, or the pharmaceutically acceptable salt thereof, is for use in

treating, inhibiting or preventing interstitial fibrosis in an infarct area of a heart of the subject.

Experimental data as presented herein show that dextran sulfate has an anti-fibrosis effect in a
myocardial infarction model. Dextran sulfate resulted in significantly less cardiac fibrosis and in particular
significantly less interstitial fibrosis in the infarct area of the test subjects.
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Fibrosis may also occur in connection with transplantation of the heart or cardiac tissue in a subject.
Dextran sulfate, or the pharmaceutically acceptable salt thereof, may accordingly be systemically
administered to a subject that will be subject to or has recently been subject to heart or cardiac tissue
transplantation. Non-limiting examples of such transplanted cardiac tissue includes heart valves, efc.

Dextran sulfate, or the pharmaceutically acceptable salt thereof, may also be systemically administered
to a subject in connection with implantation of a medical device, such as pacemaker, stent, prosthesis,
in or in connection with the heart of the subject. Thus, pathological cardiac fibrosis may also occur
following implantation of medical devices.

10
Another aspect of the embodiments relates to use of dextran sulfate, or a pharmaceutically acceptable
salt thereof, for the manufacture of a medicament formulated for systemic administration for treatment,

inhibition or prevention of cardiac fibrosis in a subject.

15 A further aspect of the embodiments relates to a method of treating, inhibiting or preventing cardiac
fibrosis in a subject. The method comprises systemically administering dextran sulfate, or a

pharmaceutically acceptable salt thereof, to the subject.

EXPERIMENTS
20 Evaluation of anti-fibrosis effect of dextran sulfate in a myocardial infarction model
The present study assessed the effect of dextran sulfate in inhibiting or reducing fibrosis in a rat model

of myocardial infarction (MI).

Materials and methods
25 The myocardial infarction model in rat involved ligations of the left coronary artery permanently with an
intramural stitch. The surgery caused obstruction of the blood flow and subsequently to severe ischemic

damage and cardiac walls infarct.

In total 120 female SD rats having an average body weight of 178 g at study initiation (Day 0) were
30 obtained from Harlan Laboratories, Israel. Animals were fed ad libitum a commercial rodent diet (Teklad
Certified Global 18 % Protein Diet). Animals had free access to autoclaved and acidified drinking water
(pH between 2.5 and 3.5) obtained from the municipality supply. Animals were housed under standard
laboratory conditions, air conditioned and filtered (HEPA F6/6) with adequate fresh air supply (minimum



10

15

20

25

WO 2017/018922 PCT/SE2016/050720
12

15 air changes/hour). Animals were kept in a climate controlled environment with a temperatures range
of 20-24°C and RH range of 30-70 % with 12 hours light and 12 hours dark cycle.

Dextran sulfate with an average molecular weight within a range of 5-7 kDa was dissolved in 0.9 % NaCl
(saline) (Teva Pharmaceutical Industries Ltd) to be injected subcutaneous at doses of 15 mg/kg or 3

mg/kg.

On the day of surgery the animals were anesthetized with a combination of 90 mg/kg ketamine and 10
mg/kg xylazine, and animals were intubated and mechanically ventilated. In order to induce MI, under
anesthesia, the rat chest was opened by left thoracotomy, the pericardium was removed and the proximal
left coronary artery was permanently occluded with an intramural stitch (Circulation 2008, 117: 1388-
1396). Two hours post-surgery, each animal in all treated groups were injected s.c. with dextran sulfate

or saline vehicle according to Table 1.

Table 1 - Group allocation

Group Treatment Volume S.C. Administration

Vehicle control 3 times a week, starting on day 1 for 3 weeks

Dextran sulfate 15 mg/kg 3 times a week, starting on day 1 for 3 weeks

Dextran sulfate 15 mg/kg single dose on day 1

(n=23)
(n=23)
3M (n=26) | Dextran sulfate 15 mg/kg | 0.5ml/kg | 3times aweek, starting on day 1 for 1 week
(n=21)
(n=27)

Dextran sulfate 3 mg/kg 3 times a week, starting on day 1 for 1 week

On day 36 after Ml induction, the rats were sacrificed by CO: inhalation and the hearts were harvested
and fixed in buffered formalin solution. Routine paraffin embedding was performed using standard

histological procedures.

Masson’s Trichrome Staining was used for fibrosis evaluation. The hearts were sectioned transversely
into five sections that were imbedded in paraffin. Five paraffin sections at 5 um were performed on a Lika
microtome. All sections were stained according to standard Masson’s trichrome protocol. The collagen
fibers were stained blue, the nuclei were stained black and the background was stained red. The sections
were visualized in a computer-imaging system and infarct size was marked and calculated using the
ImagedJ program. For each animal, five serial sections including one containing the ligature were analyzed
and the mean value of all sections for each heart was treated as one value for statistical analysis.
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Statistical analysis was performed by two ways ANOVA for repeated measures, followed by Bonferroni
post-hoc test.

Results of cardiac fibrosis analysis

Interstitial fibrosis in the marginal area of the infarct was estimated manually in heart sections stained
with Masson’s Trichrome Staining. The area of interstitial fibrosis was calculated as the percent of the
total area of the left ventricle. For each rat five cross-sections were analyzed. The extent of interstitial
fibrosis in the margin zone of the infarct is shown in Fig. 1.

The extent of interstitial fibrosis was significantly lower in the dextran sulfate treated group 2M (11.9 +
0.9 %) as compared to the control vehicle treated group 1M (22.7 = 1.9 %). The extent of interstitial
fibrosis was also lower in the other dextran sulfate treated groups 3M-5M, although the difference was
not significant.

The effect of dextran sulfate seems to be primarily during the time fibrosis is developing following MI.
Accordingly, treatment group 2M comprising treatment with dextran sulfate during 3 weeks significantly
decreased fibrosis while the effect in the other groups (3M-5M) with shorter treatment was less
pronounced. This seems to be in agreement with the pathogenesis of fibrosis in the rat model of
myocardial infarction (American Journal of Pathology 1995, 147(2): 325-338). This article discloses that
the fibrosis process in infarcted cardiac tissue is regulated differently than fibrosis in dermal wounds and
in non-infarcted areas of the heart.

Figs. 2A-2D are pictures of fibrosis grade in two animals from group 1M (Figs. 2A and 2B) and two
animals from group 2M (Fig. 2C and 2D). Fibrotic area stained blue are indicated by arrows in the figures.

The results thereby revealed that dextran sulfate treatment significantly decreased fibrosis at five weeks
post-infarction compared to the vehicle control treated group. Dextran sulfate is thereby capable of
decreasing the fibrogenesis following myocardial infarction.

The embodiments described above are to be understood as a few illustrative examples of the present
invention. It will be understood by those skilled in the art that various modifications, combinations and
changes may be made to the embodiments without departing from the scope of the present invention. In
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particular, different part solutions in the different embodiments can be combined in other configurations,

where technically possible. The scope of the present invention is, however, defined by the appended
claims.
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CLAIMS
1. Dextran sulfate, or a pharmaceutically acceptable salt thereof, formulated for systemic
administration to a subject for use in treating, inhibiting or preventing cardiac fibrosis in said subject.

2. Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to claim 1,
formulated for systemic administration to said subject for use in treating, inhibiting or preventing cardiac
fibrosis in said subject having suffered from myocardial infarction or myocardial ischemia.

3. Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to claim 1 or
2, wherein said dextran sulfate, or said pharmaceutically acceptable salt thereof, is formulated for

intravenous or subcutaneous administration to said subject.

4. Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to any of the
claims 1 to 3, wherein said dextran sulfate, or said pharmaceutically acceptable salt thereof, has an
average molecular weight equal to or below 10 000 Da.

5. Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to claim to 4,
wherein said average molecular weight is within a range of 2 000 and 10 000 Da, preferably within a
range of 3 000 and 10 000 Da, more preferably within a range of 3 500 and 9 500 Da, such as within a
range of 4 500 and 7 500 Da, and preferably within a range of 4 500 and 5 500 Da.

6.  Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to claim 4,
wherein said dextran sulfate, or said pharmaceutically acceptable salt thereof, has a number average
molecular weight (Mn) as measured by nuclear magnetic resonance (NMR) spectroscopy within an
interval of 1850 and 2000 Da.

7. Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to claim 6,
wherein said dextran sulfate, or said pharmaceutically acceptable salt thereof, has on average 5.1
glucose units and an average sulfate number per glucose unit of 2.6 to 2.7.

8.  Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to any of the
claims 1 to 7, wherein said dextran sulfate, or said pharmaceutically acceptable salt thereof, has an
average sulfur content in a range from 15 to 20 %.
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9.  Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to claim 8,
wherein said average sulfur content is about 17 %,

10.  Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to any of the
claims 1 to 9, wherein said dextran sulfate, or said pharmaceutically acceptable salt thereof, is formulated

as an aqueous injection solution.

11.  Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to any of the
claims 1 to 10, wherein said dextran sulfate, or said pharmaceutically acceptable salt thereof, is
formulated for systemic administration at multiple times, such as 3 times, a week for multiple consecutive

weeks, such as 3 consecutive weeks.

12.  Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to any of the
claims 1 to 11, wherein said dextran sulfate, or said pharmaceutically acceptable salt thereof, is
formulated to be administered at a dosage in a range from 0.05 to 50 mg/kg of body weight of said
subject, preferably from 0.05 to 30 mg/kg of body weight of said subject, and more preferably from 0.1 to
15 mg/kg or 0.1 to 10 mg/kg body weight of said subject.

13.  Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to any of the
claims 1 to 12, wherein said subject is suffering from a disease or disorder selected from a group
consisting of endomyocardial fibrosis, fibrosis following myocardial infarction or atrial fibrosis.

14.  Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to any of the
claims 1 to 13, wherein said dextran sulfate, or said pharmaceutically acceptable salt thereof, is for use
in treating, inhibiting or preventing interstitial fibrosis in an infarct area of a heart of said subject.

15.  Dextran sulfate, or said pharmaceutically acceptable salt thereof, for use according to any of the
claims 1 to 14, wherein said pharmaceutically acceptable salt thereof is a sodium salt of dextran sulfate.

16.  Use of dextran sulfate, or a pharmaceutically acceptable salt thereof, for the manufacture of a
medicament formulated for systemic administration for treatment, inhibition or prevention of cardiac

fibrosis in a subject.
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17. A method of treating, inhibiting or preventing cardiac fibrosis in a subject, said method comprising

systemically administering dextran sulfate, or a pharmaceutically acceptable derivative thereof, to said
subject.



PCT/SE2016/050720

WO 2017/018922

1/2

O Oddes

T34

AAMARARAARARARAAAAE
A A

W;;;;;;;;;;;;;;;;;;,

SEase
N
S
PRI

L ARD Bo R

G NL

qu |eflistajul Jo Jusixy

SISOl




WO 2017/018922

2/2

i
]

i
.

2 e P
a7

PCT/SE2016/050720



INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2016/050720

A.  CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

IPC: A61K, A61P, C08B, CO8L

Minimum documentation searched (classification system followed by classification symbols)

SE, DK, FI, NO classes as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, PAJ, WPI data, BIOSIS, CHEM ABS Data, COMPENDEX, EMBASE,
INSPEC, MEDLINE, PUBCHEM, IBM-TDB, STN

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

[0001]

BANZ, Y. et al, "Locally targeted cytoprotection with dextran
sulfate attenuates experimental porcine myocardial
ischaemia/reperfusion injury" Eur Heart J, 2005, vol. 26, p.
2334-2343; whole document; page 2335, column 1, paragraph
[0003]; page 2335, column 1, paragraph [0005]; page 2339,
column 2, paragraph [0001]; page 2341, column 1, paragraph

KRENNING, G. et al, "The Origin of Fibroblasts and
Mechanism of Cardiac Fibrosis" J Cell Physio, 2010, vol. 225,
p. 631-637; page 631, column 1, paragraph [0002]

1-17

& Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

«a” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

23-09-2016

Date of mailing of the international search report

23-09-2016

Name and mailing address of the ISA/SE
Patent- och registreringsverket

Box 5055

S$-102 42 STOCKHOLM

Facsimile No. + 46 8 666 02 86

Authorized officer
Elias Pershagen

Telephone No. + 46 8 782 28 00

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2016/050720

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

MERCER, P. F. et al "Coagulation and coagulation signalling
in fibrosis"Biochim Biophys Acta, 2013, p. 1018-1027; whole
document; page 1022, paragraph [0044]

Dextran sulfate product specification [online]

Sigma Aldrich [retrieved on 19-09-2016]

Retrieved from the Internet: <URL:
http://www.sigmaaldrich.com/Graphics/COfAInfo/SigmaSAPQ
M/SPEC/D7/D7037/D7037-BULK SIAL pdf>;
whole document

Dextran sulfate product information [online]

Sigma Aldrich [retrieved on 19-09-2016]

Retrieved from the Internet: <URL.:
https://www.sigmaaldrich.com/content/dam/sigma-
aldrich/docs/Sigma/Product_Information_Sheet/d8906pis.pdf>;
whole document

WO 2008134430 A1 (NOVELMED THERAPEUTICS INC ET
AL), 6 November 2008 (2008-11-06); whole document

1-17

1-17

1-17

1-17

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2016/050720

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. & Claims Nos.: 17
because they relate to subject matter not required to be searched by this Authority, namely:
Claim 17 relates to a method for treatment of the human or animal body by surgery
or therapy, as well as diagnostic methods, see PCT rule 41bis.1(b) and PCT rule
67.1.(iv). Nevertheless, an examination has been conducted for this claim. The
examination has been made in respect of the technical content of the claim.

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2016/050720

Continuation of: second sheet
International Patent Classification (IPC)
A61K 31/721 (2006.01)

AG61P 9/10 (2006.01)

C08B 37/02 (2006.01)

CO8L 5/02 (2006.01)

Form PCT/ISA/210 (extra sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/SE2016/050720
WO 2008134430 A1 06/11/2008 CA 2685208 A1 06/11/2008
us 9023831 B2  05/05/2015
us 20100087393 A1 08/04/2010

Form PCT/ISA/210 (patent tamily annex) (January 2015)



CN 107921055 A

(19) e AR X FEE SRR ZIRE

(12) RBRE FIHIF

%

(10)ERIF /NS CN 107921055 A
(43)ERIE AT H 2018. 04. 17

(21)E{ES 201680044788.3
(22)81EH 2016.07.15

(30) TR H
1551050-6 2015.07.30 SE

(85)PCTEIPRERIBIHNE KM EXH
2018.01.30

(86)PCTEFRERIBEHY ERIEH IR
PCT/SE2016/050720 2016.07.15

(87)PCTEIFRERIBHY A Fh B3R
W02017/018922 EN 2017.02.02

(7TOHEIFAN TXEAAT
Hotb b, 4k

(74)F FURIEALAD JC5TT H ST = 55 P
11313

RIBA 5Kk RER

(51)Int.Cl.
A61K 31/721(2006.01)
A61P 9/10(2006.01)
C08B 37,/02(2006.01)
CO08L 5,/02(2006.01)

(TOEBBA L« fiEl A« A& A« Ll
BOMIERF200 W8T MEI3TI
(54) %X BA &R
T P T 5 R PO T 3
(57);&5% e BB 4 TKM 15mo/kg 3K/BH 438 £ TKM 15mag 3k /A H & 1A

AR WY St T3 S0 BTt I o] R 1) 3 5 BT

TR PR ] SR W A f) P 4 B e T DA TR T

N BTR 52 18 (Lo ET4EAL o

ED A F 1R £ ATKM 15mgkg @8 TKM 3mokg 34/ 8 #4148

x%

s

184 foidd

RV S AR &

*P<0.01



CN 107921055 A W F E Kk B /2

L. — P B e R M kL 24 2% b mT ez 1 3, LB C ) B 1m0 5243 4 S it DL AR
I7 PN ST BT b 52 R O R 4T 44k

2 MR AR BRI ZE SR 1 BT I 1) IR ) R W B R e 24 2% b T 4252 1 2k FORR I A T e B
AR B2 4 5 it FH UL T Y677 S0 s TR £ 0o VAR ZE 53000 VLR L 1) BT 3R 5240 3 1) 4o JUiE
AR

3 R AR B SR 1 52 P ks (1) 1 12 ) 5 W B BT R L 24 2 b mT 252 (1) 2, e A i i G
SEVEES AT I I 24 2% b nT s 1 Bl C ) P TR K N BOR: R it T TR 52 A

4 FRAB RN SR 18 3 AT — T i s 0 ok IR o SR W B8 i L 24 2% B mT 452 1 3, o B
R BRI SR WE AT R L 25 % T B2 (AR 3 T RS T EIK T 10 000Da.

5. MR AR BRI ZE SR AT IR 1) R 6 56 W B R e 242 BT 42 i 3k, o ik 3 4+
FAE2 000510 000Daft)vE A, Lk 7E3 000510 000Dafr)EHE P, EALEHZES 500
9 500Daf VGl N, WifE4 50057 500Daf 6 W, 3 HALIEHIE4 50055 500Da ¥
Mo

6 . MR A BRI B SR AT I 1) R ] R W BTk 24 2% b T 45252 1) 2 5 b i s R R
B Bl BT IR 24 2 AT 2 B B A B0 4 8 (M) A A G IR 4R (NMR) S 1%y BT Il & 7
185052000Daff] X ] 4

7 R AR BRI B SR 6 BT I 1) IR ] R W BTk 24 2% b T 4252 1) 2, o i o A R e R
PEEL AT IR FL 24 % b o] 8252 1) 3 B A T 355 . 1/ 21 08 B e I A48 20 0 B o 1 P 3 B G
REH Z2.6%2.7,

8 . MR B R 1 2 7 Hp AT — 00 P (1) I o SR W B BT IR L 245 2 b mT sz ) £, oA B
A T R ] S R T i L 2 2 B AT I B TSR B B R 15 % 220 % YRR N .

9. MR A BRI ZE SR 8 FIT I 1) it IR ) R W B iR L 24 2% T4 2 1) 2k, Hoh il ~F 3 Bt &
BRA1T%.,

10 AR AR ZL R 1 A9 AT — TR I (1 0 IR 1 SR Rl BT IR L 24 2% b mT ez i 3k, o
JIT 320 T 22 1 SR i T Ak L 245 2 AT 2 A 1) R A G ) R R S K T TR

L1 AR AR BRI B SR 1A 1O AT — 00 R 1 1 i ) 5 R sl i ik L 245 2 b mT ez g &, I
JIT SR 7 R T SR W B TR L 24 5 T W R A T e S e, — B 2R, sk, S
Z 8, WSS

12 AR BRI B SR 1A 11 AT — 00 R 1 1 I ) 5 A sl i ik L 242 b mT ez iy &, I
FIT 328 % IR 6 5 0 T 3R L 24 2 b mT 32 52 1) R A TS A1) 9 LLO . 05 2 50mg / kg Tk 52 4 3 I 4
LIk 0. 055 30mg/ kg ik 52 i3 ) A& H JF H B HLik #h0 . 1 %2 15mg /kgBk0. 1% 10mg/kg
JTid 52383 1) 7 2 3 Bl A 1 55 e

13 AR AR BRI B SR 1A 1 2 AT — 0P 1 1 I ) 5 A sl i ik L 245 2% b mT ez g £, o
FITIA 52 3R 38 A 3 5 Fl DL 25 00 2H B 1) 4 1 9 095 B EE = o0 N B0 ULET 4 AL L OO LR 38 J5
YRR B0 B AT 4L

14 AR AR BRI B SR 1A 139 AT — 00 R 1 1 I ) 5 A sl i ik L 245 2 b mT ez g &, o
T 38 T 1 SR A BT IR L 24 2 B mT ez 1) R IR T B B S T 52 43 1 o0 A A 2E
DX 3 18] Jog P 4 4L

15 AR AR BRI B SR 1A 149 AT — TR 1 1t I ) 5 R sl i ik L 24 2% b mT ez g &, I

2



CN 107921055 A W F E Kk B

2/2 I
FriR H 2427 b ] 3252 1) h 2 0 IR e SR B I Al 2L

16— it 1 i1 R0 B EL 24 5 b T 35 2 10 2+ g P ik, JF P T ) 3 Al 5 f) R  4 B i P
CLIGTT S BT 52 O R ET 4EAL 1 254

17— RT3 B 575 32X 5 0o I £ AL B 77 7% 5 P adk D7 kA0 5 1) BT ik 52 o 4
Bt FH BRI 78] SR L 28 5 B m RS2 AT AR



CN 107921055 A W OB P 1/8 T

bR SRR RV g

FAR G

[0001] Ak WA St 5 00 V0 L A AR T, FF B AR KO IR 76 56 W F Y67 S 0
o T 2R 1 O AT 4R I P 3%

[0002] ‘& 7%

[0003]  ZF4Efb R TEAE R BUR BT 2 7E 8 B B G st f A 4 4 2 A 2R P i R . 4F
et v LLJE SO~ R PRI B AS I O T IR , 8 4 A R A B PR 9 IR T B
[0004] AR FEPELF YR R PURR S5 4 20 4, L mT DAY IR R THI0 #8 B s R 5 M FTh g .
YL S PRIR T B FE AL, HB 5 K 52 05 1) 40 M 7 A A 5 T 2 1 R fr S R &5 4 4
2, 15 58 2411 A 52 i 4 2 m T 491 4 4 E B 2H 2453455 T B I e AL 2 K IR 7B (TGRB) o3 it
SR SRR AT A 20 B 1) ST ANE AL, R AT 4E Al PR P UAR 5 A 4 2

[0005] US 5,605,938 AF T AEMIMHAEMEI B+ R &Y (BFE-VH75F 58 2140,000%2,
000, 000D F) ffit 18 7 SR ) T LA 0 21 44 Ak IR T Jl R85 5 T AR AH SR F ARG o B 5
TR AR e B0 4 R EBite B, B0 T LUK PR A B e T 2R 8 31 28 B BUE A )
b FTIR RS MR BOA I R I B AL S S IR RR (DOPA) 25 ¥4 Jik G FE R 7k i 1A A B
=

[0006]  CN 102973593 T fit I 78 SR Ml 72 1l £ F T30 97 I A 4R AL I 259 1) R ik - BT ik
SR 2 1 T SR 0 o T P o 20 e D A R A8 [k 4 L 4 4 R B T

A ERtHE

[0007]  JeAAk H FRa2 vad7 A el > 32 i3 1 O E LT 4E 4L

[0008] X ANFIEL & H b i AE A FF 1 STt 7 S8R0 A2

[0009] Sk 75 210 — AN TP S BC ) FH T4 B e FH T 52 30 B i R A SR B L 25 |
ATESZ B, TR T A S HYT 32 6 1) O E AR 4R .

[0010] S 77 21 53— 77 T 0 S Woni PR ol SR B L 24 2% B T 52 1) b AE & e i H T4
Bt FHLAVE T A6 BT 52 65 O I A 4R ) 25 1 &

[0011] S 77 S/ 3 — 75 T ¥ I 9T A BRI 32 303 0 Ik 45 4E AL 732 o BTl 7 %
055 ) 2R 4 B it AR TR i SR B 24 % T2 1) £

[oo12]  [&] =] H 15 W

[0013] A ESHE DL NI, v DL I s 3 iR sL i 7 & e L adt— 221 B R AR A,
s

[0014] K17t 1 1a) B VR A 4R A2 BE I Ak v o T) J5 P 2 4 A 1 ARG TR 7 55500 R ZHL T
FHEL , B T 6 5 0% ZH 2M A 110 o JTLASE 8 175 5 11 ) Joid A 2 4 A0 1) 2 25 0 k) CRR i B BRI 3R 7 22 4
BT, B8 J5 1 FE #R B JE Bonferroni) 3 5L, #%P<0.01) »

[0015]  P&2A-2D/2 K E X B IMEI 7 R s A=k B B L w81 S L 2MiK 79 s 4 44k
E Y

[o016]  Sijita /7 =X



CN 107921055 A W OB P 2/8 T

[0017] A B st /7 SR RAR B3 R ARy, IF HRARI R b B2 # SR 0 FH iR 40
| TS 32 1K O JIE AT AR i

[0018] i Jy Sk T LA A B - 4= B it FH 10 T 18 ) SR 0 B EL 24 2 T 2 32 1) 6 RE 8 il 2>
SEARE T AN BB T AEA Y B 5 'R ) A U/ G ) =l i ot 2H 2, R A SR oS s I 128 o U
LA R IR AT AEAL I 1K o

(00191 £ 24l 5 B4 v BE AN 321 AR A AN TR] 25 B NG A0 2 b= A DL o X S PR 27
TR DL IR R A T 2 B 225 5 8 1 1 B AL T T v, I ELER e A (R 2R AU RBOIR T 52 52 1) 45
B G I H A5, i 4 3 BUL D RE RS B 35 .

[0020] S 7 SR AE 6T  F ] TS £ 2 A 59 (8 AN FIUA'E P T e 3 5 9 2 I
HELHL B R £ AE AL R SRR T 3086l BT Ao IR 2T 4 £ o DR L » SEZ Bt S ) it R o SR A
RENEIRTT I B A 3 B s L T 4

(00211 Ak, S 7 S ) — A5 T 2 J E i) FH 3 1) 32 103 2 B ot P 10 T 1 T SRR el HL 24
F BRI R I s 52 1 (1 O AT 4EAL .

[0022]  #R¥ESCHE LA 555,605, 9385 , 4 By 12 1Y) il 1 W8] M mT DA 2 3 el A 1K) 41 4
AR I FEARHE & N AU ) o 3K — T M SCHR 2 T 1 J3 0 i PH 7 1 i SR mT A e L
B ANV RI LN A 5 B 2T HE AL AR i o e rh 9 HE I Bt 2 1 R 2R 5 P i) d e g 9
LA B AL AL (1 25 R AR A AR N o D 1 A b G H i AT 2 AR N R ZCR 1 1R
TR 5 AL P 5 AL = 0t Y o DALk, £ 58 [ U5, 605, 938 FH A3 1| 3th P71 i1 2R 0 B
A

[0023] I B 25 HY (1% i e el A P, It 7 5 ) ot 2 ] ROMRE ) DA 4 B it P 5 BRDASE I A
A Ry ER it Y F BTSRRI R I HLer i A o

[0024] i s 1% 7 SR B B HL 24 2 b T #5211 32 4 B it P o A2 — D SE M T R
H R R P RO B 24 5 b R (0 ERIRC A R T 1 A it P AR D e B i T ER S48 5 A
SR E T LI T

(00251 Jig W b it FH a4 ) S B B A Ak P9 (v ) it P Ak oA it P < JUL PRt P i P i
JH 2 A e 3 P9 e RS R (s ) Tt

[0026] NSty S, B A SR Bl HL 24 5 b T A2 (1) SR DR MO i ek (3. v ) B
BN (s.c) T2 KL, 1 .v . Alls . it FH 2 B 9 A SR 0 el L 24 2 B w352 1) 0
A By it FH e ade s 81

(00271 2 500 10 Rt I8 o SR M5 3 /N B S OB B BRI B 1) &5 i R AT 2T AL o [T
URASSC I YD 4 S i FHIE 30 A B 475 it R W SR B L 245 2B T 52 (9 R 1K) VAR A8 — S AR
S 7 S TR R SRR L 24 b TR 2 1) 0 e B it P A B 11 A DA AR 4 B i A A
e A2 iz N it

[0028] /NSty S, it R W SR L 24 5 B RT3 2 Y SR A G 1) B S K A
AL . v Bls . o TS KU R, S 7 56 00 1 1R ] SR e L 24 2B m] 45 32 1) 2R
10 E 1 S L A T 35 ) 9 71 R 751 ) S 7KV VR o W ) L 5 A T ol e 2
YO o T 3oV VR I PR #1428 S A9 S AR 2 VR » AT AR IR /K B ) (CAMD) 2 b VR s e P
R 5% R B, T RS SI it T S PR IR T R T R A A B R K (0. 9% NaC1AE 2R 26 7K)
R A% FHT5mM CAMZE b I 4 FH S AL AN RS pHIR 1 22 205 9 AR 2 i AR 2 T RERY

5



CN 107921055 A W OB P 3/8 T

BFTFE S AW, AR B 2K, BINaCl (aq) o B AN, U SR 75 S22 i i, I8 2 ] DAASE F R CAM
ABEIR Eh 22 TR Z AN L B2 vf R 5t

[0029] i % i SR 0B A2 P 18 AR 0 7 B B T SR B

[0030] N SCH, 3 K B T S M 1Y) CF-380) 701 B AT 5 B A 3 P T 1 o SRR 11 A A
2y57 BN 2 I o DRI AR T SROBE ) 24 2 B R S ) sh D0 B DL Sty SR e
R 7 T R A S

(00311 Fi R ] SR A2 — R IR AL 2 M, UL AE — Pt IR A 380 0 , RITeh ¥ 2 o A 0 20 1
IR 20 o WA ST E U350 1 B s O B A 2 4 vl i AT AR X 18y
o TEN TR, BRIy T ERORRR 2 PEN T80 TR X DR ER
R SRR Al R RIS T 0 T BN R A 0 T BB R0 A

[0032] i P2 ] SRR (100~ 449 7 1 B (M) 3O 6 PR i) 43 7 9k n i S BEL / 2 a8 (15 B K
S BORE B2 58 o A5 X A 8] 42 05 6 0 52 ~F 25170 T B R B TV 2 R 3R B A AR AT BE IR
5 AU R P4

(00331 T T B O+ B MR FE T 53 7k 4 SR 72 1 B0

FRSE HEFH (3% (SEC) J73% o 4n SR & TE 2570 A » HS - AEM 1) A — (0 7 25 5 AR T 5 RFE i o
Iy F R T M BB 7 2R 2 1 B R B S TR A o 1 s TG B R i SR M 40 1 1) 2
HiE,

[0034]  #F— NSt 77 28 v, ok R il SR B 2 5 b RT3z 1 SR AR ke A SE T EIC T 40
000Da , AR IESE T 8K T-20 000Da, JLHAET 8K T-10 000Daft) 370+ .

[0035]  J)-F &It 10 000Da ] R i 5 Mk -5 2 A BT 35 75 B 1A Ak TR SRR A Lt o
i FA BRSO L B RHIE o IX s 5 HL A D0 6 [ N (1)1 38 40 1 B PR et PR o 2R 0
TAHEEL , 6 T BRI BRI A S 4> T (010 000Da) , A BA 224 jiti FH T~ 52 183 1 Tt 195 7] 58 W 114
I R E G o DRI, 2245 T 1R ] R e 5 it FH 1 52k A PR I 3R T s R P it PR o 2R 9 4
FAEMG IR ARG &

[0036]  FE—ANSLiti 77 R, B lR i S M L 24 2 BT I B3 4 T EAE2 0008
10 000DaffIyulE N o 78 3 — N SEfti 7 2, P30 FEAE2 5002210 000Daf)uE W £ —
AN AR IE ) STt T S, 3 B AE3 0004210 000Daf Y A

[0037]  #E— MEIR AL B Lt T7 =, /N T40 % BB ER # SR 7 1 40 T 24813
000Da, fltik /NF35% , Wi/NTF-30 % B /N TF-25 % i R 1 SR B 4 T 10 4> F &K T3 000Da. 73
AN AR, /N T20 % 1 R AT R MR A TR A TR I 10 000Da, ik /N T 15% , /T
10% 8%/NT-5 % B R 3 ZR BH 4> 710 4> T 10 000Da. A, 78— AN BARSLi 7 2,
T R A S A 38 TR E R A A ERN T ES A

[0038] 7 — N H AR SLtE 77 S8 b, B R A SR B L 24 2 BT I BRI P 1 4 T B AE S
500229 500DafJyE I, WIFES 50048 000Daf] i P »

[0039]  #F oy — N EARSIE 7 2 rh , DR ) S pl e L 24 2 BRI 2 ) Eh i~ 3 4 T B AR
500%7 500DaftvEE N .

[0040]  #F oy — N ELARSEIE 7 2 rh , DR ) S bl e L 24 2 B AT 2 1 Eh i~ 3 4 T B AR
500%5 500DaftvEE N .
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[0041]  [Rlitk, 7 H FI L IE B S0 Fy 2 A, ot R 0 SR B L 24 2% b ] BE 2 19 b P 38 03 1
Bk AZ5 000Dask Z/EA F#2A5 000Da, {15 0004500Da, 44415 000+ 400Da, fitik
5 000=300Dam{5 000=200Da, f15 000 100Da. Kk, 7F — NSt 77 22 b, B e 56k
HZh BB 314y TR J24 . 5kDa 4. 6kDa 4. 7kDa.4.8kDa.4.9kDa.5.0kDa .
5.1kDa.5.2kDa.5.3kDa.5.4kDagk5.5kDa.
[0042]  FE—ANEAKRSCHE T 94, 40 b B O B R i SR e L 2 22 B ER P TR 2
ST HIMy » LA 38 308 o v s HEBEL / 5 3 € i vk L RS HERE €A i v L 6 B B TR AR O vk
MSE o
[0043]  #E—ANHARSLHETT S, B R A SR M Bl L 2 5 b AR 1 ER 1 1 B B 45 Bl
= TR ARG, I A E AR RO PR IRELE hE 2.0, nZE D25,
[0044] T R 81 S M A2 1 SR BB 1 SR BH B8 AT AR W0 3 B B o St 7 8 v it PR T SR M 1) T~ 28
B & AR N15520% , B LI17 % , 3 5 X BT B F i L R B Al & D AR IR R
Fe[H AR — AN ARSI 7 ZEH , Bt TR A SR W A A s A e 5 T B A /D A N SR B 4 T
B KT R AR &
[0045] 7 —ANE ARSI 7 22, St 77 52 AR Mt PR T SR Je ik A% L AR (NMR) Sl i v il &
(K135 5 & (M) £E1850F12000Da ] X [8] 1 .
[0046]  7£ 5y — AN HARSE 7 S, SLti 7 SRR IR A ST S B 5 . LA AR T, I
B AR AR T YR B AR B2 . 6552 7, i A5 e M LR (NMR) 't 3y i
(K135 5 & (M) £E 1850 % 2000Da ) [X 8] 1 .

MmN |

[0047] M3y oy 18 (M) « 5 MR I8 I i B U5 5 B BNNMROIG RE R BE B VE 3 i o B R

1B € TEAS 53 AT 5 JE 2 AT LAAEM 1) B — 0 < B0 AH ] % 2 1 B I8 o S0 o0 7 BDRE S i o T &
ST Mal R B PR S0 40 T I B 55 T i b 0 1 B T MW Rt R o SR B T O B =
[0048] WO 2016/076780H Hii& 1 AT LAAR & it 7 548 FH B i i SR el e 22 By 2k
(00491 HRLFIE St 77 52 1A ok R i SR B T DA DR i G o SRR T 24 2 b mT =2 ) SR H it i
1) 24 27 b mT 52 1 b A0 955 4] Tt R o] SR B P A R B 3

[0050]  FH T~ Si i J7 5 ) B I o 2R b Bl HL 24 2 b mT 4252 1) 3R 15 38 1) 790 = Y el AT DAAR 48
AR I RN R 32303 IR TT 25 AN B 28 R R K T ARk o BRI T N2 383, ]
REM A= VE R A DL 2 1ug kg 52 150mg/ kg fA 58 , fit % 10ug/kg £ 100mg /kg A & .

[0051]  FEOLIGE St 77 28 b , 4 kR ] 50 B i 3 24 2 b ] 232 1 S T i s L0 . 05 %2 50mg /
kg2 AR E R, Li£0. 05840 . 1 2240mg/ kg 3 i M 5, BEAL 0. 05810 1 £230mg/kgak0. 1 2
25mg/kgil0. 1% 15mg/kgnl0. 142 10mg/ kg3 1l 14 H 5 [l N I FFI & 2 B it H -

[0052] iz ik 7y 8 V0 Ak I o 5 W B L 24 2 b mT 82 52 (1) 3R 10 4 By it AR R FE T RE LA L B
251 52 1 A1 A AR R A 3 A A 1 A B0 R AR 2 Ja R ] B R T 46 . 6l
U, £ AR o 0 38 RS2 AR R 0 B I B8 XL 3 5 8 PR 3R 4 B B R I 2 S R A S TR X
EUL T 5 D035 78 K6 I T 12 i 32k ol ) 40 e . o L 55 9 95 1) 420 e L e i i 2 I » IR AT
i B A1 SR B L 24 2 b mT sz 1 3R ) 4 B it FH o

[0053]  fik R A1 SR Bl L 24 2% b ] e 32 1 2R 1 4 B it A — jE BR TR 97 H BT 2= 229 10
i EL AT DL AR ER 55 A0 T 5 o 3 R0 U, Sty 28 AR 110 I e SR W m A 4 B P b it FH
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THRA DIl e SR BOR A D LT MEAL I BT RE P (W AR) 1) 5210

[0054] it 7y 5 F) i P ] SRR B 24 2 1 W2 52 14 T DAAE B0t PRI 4 B e Y 2 A
AR AT ) I 2 P o 3 — HEVE 7 B ) DA 2 PR A 45 SR (B BE A5 I R 4R
X EL AL 5 A5 A5 B 1 T SR OB VRAE J L o3 b B I R A BV 4 R, 1 5 FE 107 B B EE I
[P

[0055] B , SI it 7y 5 ) ik R ) SR L 24y 2B RT3 32 1Y) T LAAE VR 7 1R DA 22 A4 (R
D PAN) I 20 4 B it P o DL 0, St 7 5 ) it R 7 SR P AR R — IRl 22 1, A A — Uk
2 B H—IRE IR Bt L AR 9 U PRSI

[0056] AN FL ARSIy S v, B R ] M B L 24 25 B mT e 2 i) sh e il FH T — A 21K
(In2-5¥K, LIk3IK) , FF LS 2 I (WS 5 /025, ik L 2 /b3 ) 1) 4= B it ] o

[0057]  fE— NS5 S, AT LAE SR 32 6 1A H A 4R R FAF BRI 2 5 AT RER
M, Qe _F R R L A B A 2 2 R AT R R T A5 IR SR B B 24 2 B TR )
48 B e o B, 4 B it I AT AAE S A 35 2 4R A0 B FAF 300 G0 2 e B IR TR BOTF 46 « 3 1
SRR 2 B i FH (1 it DAL 2 21 Ak A S R 38 A 51 RS 2T 4 A0 IR SR B0 D0 i 7 22— BUR [a] o 41
U B P AT RO B 245 2 B R R2 1 R K 4 B it P AT DAAE 51 kS 52 il i S AT AL g A
BRI A 5 — A A TS .

[0058]  #E—ANSEft T A, 2R M AL A2, ik RKSRBY), SRk AR5zl
H oS ST RARF AT SR YT AN BT NS 1L B LTAEAL , (2 ST St ]
DL A R B2 2 o s 52 U 1 A PR i s 49 A0 38 RAS SR 0 H S B
[0059]  fE— S5 S, 2l A SHR O MELT 4R RO I DLEIRTAE , 5 il & AN A
)7 35 1) B D PR 2T AL o XA AN A AT 35 1) Bt D PR 2T Ak 5162 52 52 i 1Y) 45 B B2
R 1E 5 S5 K B RBOR , e 2% S B D e B i AN SR 8 o X R A6 AN R A 5 1) B AT 1 2T 4 A
LT AEH S B TR R BRSO BRI 2T 4R AL, HOR 0 A AR LTRG24 B 54 2R A i
RS (S

(00601 [AIE, #E—ANSEft 7 S8, IR A SRR Bl HL 2452 B T A2 1 5k FH TR 7 S 30 s
B 5 B B B 2 b ) Th RE RRAG Y 32 13 B o JIRE B0 I 2H 23 o 27 4 2H 25 B O RR R i B
ML

[0061] AN ARSI T S8, SUESET4EAL A I DLERIRAE L B EA T 2% T R )
21 - A IO AT AEAL S Lo U 28 JA 2T 4EAL B B 21 4EAL o

[0062] DA bt , it 2 9 SR 0 Bl L 245 2B mT e 52 1) i V67 I o A AT 3R
DUBRAE I £T 4EAL 0 o TR, it I 10 SRR Bl EL 24 5 | T 32 (¥ AR B R A — 5 ¥R 9T 4 )
TR 9 I8 L B AE 5 T A k2 £ 2 A I R I ER A9/ R 50 9 DL B0 i 3 B 214
WL & .

[0063] £ NSt 75 & o, It FH G A1) P 3 e B it P PO 0 1 0 RO B 24 22 b T 252 1) 2
TRIT T A O AR 2R B O IR ET 4R AL

[0064] 4 A1 Ik Jii (21 4k 25 4 2H 29) 1) 9 B SR AR W PR s S8 AR R 6 O I 32 0
(CHF) ) S8 [A] 2%, 3 20000 2 B 320 T A A 48 % o R AT 248 11 o o R 58 B 2 o o P ) B T
A B LT RS DU ZE D) (0 8 o i T 20 4EAL , EREZE O IURMARREZECo L BT ALY
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ONEERE BN E HILOE DR I FE R e F &=, NI SFEIEAR .

[0065] [ itk , £F 2 Ak v DAS o PN JE 0 JILET 2 A O WA 2 Ji5 21 A0 B0 s 2 4R AL TR T
B O E COELT4EAL) o 27 4 A 5 78 O I LBR IR & A2, IR 78 O I BE AR A4 L WSC 48 14
e R Ao i = 98 7 T ] B B A T B AN AR T R AR

[0066] ANt 77 22 v, ik R i SROM Bl 24 2 B T Rz 1 Eh TR T A sl T A
A O WU ZEELO R 3 — Fh R S ERMER () o LR ) 1 52 3838 1 O IR £F 44k

[0067]  #E—ANH ARSI TT ZE 0, B IR A SR B Bl 24 5 BTS2 () R F TR T A Bl R
817 52 13 /U A A 2 IX 31 ) o 41 4 4L

[0068] AR S P FR) S 5 B504HE Y 7 T ) SR B A0 O LB ZE B 2R v L i 4R A0 AE - B
R 1 SRR A AT O I 1 Ak S5 25 sk 2D, I LR i) AE IR 52 4 35 1) A 2 X 3 2 325 ik 2> () Jota
ot

[0069]  i& W] fE K AE 5 2R3 0o I B0 T 4 R RS AR A O ) 47 Ak o DR L , 7 IR ] 3R i ke L
255 bl s i) R 0T DL 4 it TR A 2 Bl il L8 2 O IE B I 2H 2R 1 1 32303
TR AR o I ZH 231 A PR o] P S 51 60, 55 o JUE R R 55 o

[0070]  HRER A S MEE L 24 % E 2 ) shik v UL i H T 52 & O a5 %2
TR ) 0 JIEE AH D T iR N TS 288  SCSR ABOAR ) 5 T 25 B AH G 2 i3 IR Uk, TN IR T
e H 5t Ae R AR ERPE O R AT 4E 1L

(00711 St 77 S 1) 55— AN J7 T 0 S B I i SR B i L 247 2 b mT sz 1 3 1 A ik, 36 F T o)
I P 1) P T4 B it FH LAYE 97 3 BT 5213 O IE 4R 4E AL I 24540

[0072] S 77 S0 3 — 77 ¥ KAy AWl s B 32 13 0 Ik 41 4EAL I 732 o BT ik J7 %
A0 55 0] 32 4 B it P AR R i SRR e 24 % TRz () Eh

[0073]  sEE%

[0074] Lo JYUfE FEAG A v i ] SR B IR P AT 4E A0 A B v PAR

[0075]  ASHIF 5T VPAl 1 i B 0 SRR FE o JLASE 2 (MT) 1149 K B A Y w00 it B8 2 21 4 AL 1 1
H.

[0076]  HARLANTTIE

[0077] KBS o FLARE S 55 7Y G, 58 7 5 R B Jik el ook B PN 4% 45 7k A &5 9L - - AR s g It i L %€
2 T 5 B0™ AR S O 5405 A AT ZE

[0078]  FERFFRFFLERT (BE0K) , ML 5 Har lanS2 5 25 3545 s 3120 P35k 5 A 178g1H
HEPESD R R - S B8 = & T B MG U5 s kL (Teklad Certified Global 18% 4 JiifH
EE o eI LA B AR FH AT B R 3R A5 1 i K B IR A AR 7K (pHABLAE2 . 513 .5 [A]) o
Y NP RFEAERRAE B SR 30 = 55 A T, B R B S AR (B D L5 IR/ /M) 12
YT AN JE (HEPA F6/6) o ¥ sh PR Fe 78 U 2 B e v, iR P [ 29 20-24°C L, RHYE L
30-70% , 127N YERE AN 27N SR HE T 2R o

[0079]  ¥~V-35 73 ¥ B AE5-TkDali Bl PN (1) 0 B2 W SR B VA R AE0 . 9% NaCl (AR # ER7K) (B BL
#1125 THV AR A &) (Teva Pharmaceutical Industries Ltd)) H, PA15mg/kgik3mg/ kg7
B

[0080]  7EFAR YK, K 5h ¥ HI0mg / kg T i A1 0mg / kg FI AR ME R 1) 2H & BRI , X% 5 4)
BAT IR UG S o8 115 ML, ZERRIR T, 38 5 20 005 i = AR T K B0, B e O
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FF 18 I BE PN 4% 5 ik AP BE ZE A2 e R B ik v (CfE PR (Circulation) 2008,117:1388~
1396) « FARJG W /NI, BT A AL BEZH A 15 R SR 958 1 B2 v S TR ) 5k i 2B B £ UK

B o
[o081]  FR1-ZH4rIC
il 4k 32 PRAR BT 2t
. * —R 3K, AF 1 RIF4
IM (n=23) | %58 a3
BB B R AE 15 — R 3k, KF 1 RFF4
2M (n=23
(n=23) mg/kg HHE3 P
[0082] B BRI B LS | 05 | —A3 K, AF 1 R
S {0=26) mg/kg ml/kg #Fa 1R
FRBR B A e S . ] 52
AM (n=21) | FERARAE 15 EH 1 RMERANE
mg/kg
LB B R AE 3 — R 3k, KF 1 RFF4
SM (n=27
=) mg/kg SEANs

[0083]  FEMISE 35 1) 2536 % , at ik COM A Ak A8 K 5 I e 48 O il 544 HC [ 2 7E 2% o 1) A
IR SR o AS AR 2 2R AR 7 AT A i

[0084] ¥ FH LA =ttt Masson’ s Trichrome) FEAT L 4EAL VRS o 1 O JIFE A 7] ) B b R
FE Y R ELika Y] A AL AT 5um 5 N A D) B T I iR b E Sk =
Tt R R A A G s €, AR AL R R, S AL BB AT LR R Y]
Jr AT FH Image JFE AR i A vH S AE ZE [ AR 6 T8 R, et B — NS H S 5D
BV A, IR ORI B A YL SR A — MEEAT S o i

[o085] i IR R T = At AR R AT Gt 2 0 A, B S AT FE IR B Je S e R
[0086]1 oL LA 53 A 1) £

[0087]  fEid i DAk = g A Gu iy O IE ) b T 2 Ak R4 5 3 % DX 38D [) o MR 4 4 AL
PAZE 0o 2 SRR AR B 4 bl T S h S5 TR B M 4R A T AR o x5 T R, 0B AN A T o
FED 2 X ) 1] PR AT 4G FE FE W LR

[0088]  L53of HEVAHEFIALERLH IM(22.71.9%) AHEL , fint 2 1 56 4l A 388 2H oMy 8] o 4 41 44k
FREPE B FRAR (11.90.9%) o H B0 PR i SR Ak 34 2H 3M-5MPR) [B] Joig M £ 4 A 5 B2 B BRI
HERANLZE,

(00891 M R i1 SR Mk P A FEALLST: 5 B2 7EMT 5 HE B 4F 24k 10 iR 380 o IR 0, 055 7 3 ) 34 1) A
o I ) 5 3 A B ) Ak B 2H 2MUE 25 2D T AR AR AL T AE L 4H (BM-5M) Hh A AL R RAR AN
KB o X AL T 50 IURE 28 K BRASE 28 o 20 4 4k 1 i LB — 2 (€38 [ g BE 22 A i
(American Journal of Pathology) »1995,147 (2) :325-338) iX s LB AN 1 A ZE O 2H
SR B A YA I R 5 Bz JHAT 1 H 1 20 2 A 0o I ) =1 A 258 X 352 1A [R] M 75

[0090]  F|2A-2DJ2 >k H IMZH I P9 R 34 (B 2AM12B) Fisk 5 2M2H 1 5 A )4 (E2CFH2D) ()
AR B o G R E I AR 44 X 3 A B R A A Sk TR R
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(00911 S5 RAFILRNT, 5B HEAL R A L , BT 198 o S0 Ak 2 0 488 96 i o o) B 225 0 />
T LA DR, BRI T SRR BE 0 2D Lo W URE 28 Ji5 R 2T - T B

[0092] |3 S it 7 5% N2 AR B 02 D9 A A I ) — A i A P S 81 o AR IR AR N O3 7 2 B i
E A B 8 A T T ) Y BB 1 00T 5 T DOK S 7 SR AT 5 RE B AL S AN AR BAR T
FERR _ERTRERIAEOL T, AN [A) St T 58w A R B o3 fidg o S8l DA E B B AT H & . 48
1113 > A% 5 W R L e BRSSO 2 SRR €
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