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SUMMARY  

[006] In one example, there is disclosed a pharmaceutical composition comprising at least 

one polycationic aliphatic amine, wherein the polycationic aliphatic amine has at least 3 or more 

amino groups, of which two amino groups are terminal amino groups; wherein the 

pharmaceutical composition further comprises any one or more selected from the group 5 

consisting of decarboxylated S-adenosylmethionine (S-adenosylmethioninamine or AdometDC 

or dcAdoMet) and an inhibitor of ornithine decarboxylase 1 (ODC1). 

[007] In another example, there is disclosed a method of promoting re-epithelialisation of a 

wound, the method comprising administering a pharmaceutically effective amount of a 

composition disclosed herein to a subject in need thereof. 10 

[008] In yet another example, there is disclosed a method of treating a wound, the method 

comprising administering a pharmaceutically effective amount of a composition as disclosed 

herein to a subject in need thereof. 

[009] In one aspect, the present disclosure refers to a method of determining whether a 

subject is suffering from an acute or non-healing wound, the method comprising: determining 15 

the level of at least one polycationic aliphatic amine in a sample obtained from the wound of the 

subject, wherein the sample is taken from the group consisting of wound exudate, wound edge 

and wound centre; comparing the levels of the at least one polycationic aliphatic amine with the 

levels of the same polycationic aliphatic amine found in a sample obtained from a subject 

without wound; wherein, upon comparison, an increased level of the at least one polycationic 20 

aliphatic amine in the wound sample is indicative of a non-healing environment; wherein the 

polycationic aliphatic amine(s) has at least 2 or more amino groups of which 2 amino groups are 

terminal amino groups; wherein the at least one polycationic aliphatic amine is putrescine; 

wherein the method further comprises determining the level of a second polycationic aliphatic 

amine in the same sample as previously obtained from the wound of a subject and comparing the 25 

level determined for the second polycationic aliphatic amine to the level of the same second 

polycationic aliphatic amine in a sample obtained from a subject without wound, wherein an 

increased level of the second polycationic aliphatic amine is indicative of a healing environment, 

and wherein decreased level of the second polycationic aliphatic amine is indicative of a non-

healing environment; wherein the second polycationic aliphatic amine is spermine or spermidine, 30 

or a combination thereof. In one example, there is disclosed a method of determining whether a 

subject is suffering from an acute or non-healing wound, the method comprising determining the 

level of at least one polycationic aliphatic amine 
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in a sample obtained from the wound of the subject; comparing the levels of the at least one 

polycationic aliphatic amine with the levels of the same polycationic aliphatic amine found in a 

sample obtained from a subject without wound; wherein, upon comparison, an increased level of 

the at least one polycationic aliphatic amine in the wound sample is indicative of a non-healing 

environment; wherein the polycationic aliphatic amine(s) has at least 2 or more amino groups of 5 

which 2 amino groups are terminal amino groups. 

[0010] In another aspect, the present disclosure refers to a method of determining progression 

of wound healing of a subject suffering from a wound, the method comprising determining the 

level of at least one polycationic aliphatic amine in a sample obtained from the wound of the 

subject, wherein the sample is taken from the group consisting of wound exudate, wound edge 10 

and wound centre; comparing the levels of the at least one polycationic aliphatic amine with the 

levels of the same polycationic aliphatic amine found in a sample obtained from a subject 

without wound; wherein, upon comparison, a decreased level of the at least one polycationic 

aliphatic amine in the wound sample compared to the level of the same polycationic aliphatic 

amine in the sample obtained from a subject without wound is indicative of progression of 15 

wound healing, wherein an increased level of the at least one polycationic aliphatic amine in the 

wound sample compared to the level of the same polycationic aliphatic amine in the sample 

obtained from a subject without wound is indicative of no progression or regression of wound 

healing; wherein the polycationic aliphatic amine(s) has at least 2 or more amino groups; 

wherein the at least one polycationic aliphatic amine is putrescine; wherein the method further 20 

comprises determining the level of a second polycationic aliphatic amine in the same sample as 

previously obtained from the wound of a subject and comparing the level determined for the 

second polycationic aliphatic amine to the level of the same second polycationic aliphatic amine 

in the sample obtained from a subject without wound, wherein an increased level of the second 

polycationic aliphatic amine is indicative of progression of wound healing, and wherein 25 

decreased level of the second polycationic aliphatic amine is indicative of no progression or 

regression of wound healing; wherein the second polycationic aliphatic amine is spermine or 

spermidine, or a combination thereof. In one example, there is disclosed a method of determining 

progression of wound healing of a subject suffering from a wound, the method comprising 

determining the level of at least one polycationic aliphatic amine in a sample obtained from the 30 

wound of the subject; comparing the levels of the at least one polycationic aliphatic amine with 

the levels of the same polycationic aliphatic amine found in a sample obtained from a subject 

without wound; wherein, upon comparison, a decreased level of the at least one polycationic 

aliphatic amine in the wound sample compared to the level of the same
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polycationic aliphatic amine in the sample obtained from a subject without wound is indicative 

of progression of wound healing, wherein an increased level of the at least one polycationic 

aliphatic amine in the wound sample compared to the level of the same polycationic aliphatic 

amine in the sample obtained from a subject without wound is indicative of no progression or 

regression of wound healing; wherein the polycationic aliphatic amine(s) has at least 2 or more 5 

amino groups. 
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[0011] In yet another example, there is disclosed the use of the pharmaceutical composition 

as defined herein in the manufacture of a medicament for treating a wound. 

[0012] In a further example, there is disclosed the use of the pharmaceutical composition as 

defined herein in the manufacture of a medicament for promoting re-epithelialisation of a 

wound. 5 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The invention will be better understood with reference to the detailed description 

when considered in conjunction with the non-limiting examples and the accompanying drawings, 

in which: 10 

[0014] Fig. 1 depicts data showing that AMD1 is upregulated in wound-edge keratinocytes. 

(a) Immunofluorescence of AMD1 expression in skin biopsies from healthy donors (n = 3) 

counterstained with Hoechst (DNA). Scale bar = 25 µm. AMD1 is expressed in the more 

differentiated layers of the skin epidermis. (b) Detection of AMD1 and epidermal differentiation 

markers (FLG: filaggrin and IVL: involucrin) by western blot following induction of 15 

keratinocytes differentiation with 1.2 mM calcium for 0, 2, 4, and 6 days. (c,d) 

Immunofluorescence staining of AMD1 in (c) human wound sections (n = 3), scale bar = 25 µm, 

and (d) scratched keratinocyte monolayer. Scale bar = 100 µm. Hoechst DNA staining is shown. 

(e,f) Increased expression of AMD1 and ODC1 observed in scratched keratinocytes by western 

blot and RT-PCR. No observable change detected in SMS expression. (g) Immunofluorescence 20 

staining of ODC1 in scratched keratinocyte monolayer, Hoechst DNA staining is shown. Scale 

bar = 50 µm. NS denotes no scratch; E denotes epidermis; D denotes dermis. Mean ± standard 

error of three sets of independent experiments are shown. *P ≤ 0.05, **P ≤ 0.01, and *** P ≤ 

0.001.  

[0015] Fig. 2 shows results of experiments indicating that AMD1 upregulation is stimulated 25 

by scratch-induced calcium waves. (a) Ca2+ probe Fluo-4 labelling (1 µg/mL) revealed a calcium 

wave spreading outward upon scratch from the scratch-wound margin. The time labels (seconds) 

reflect the time points post scratch. White arrow heads indicate site of scratch wound. (b) 

Kinetics of calcium wave propagation after scratch from images taken in (a). (c) Pre-treatment of 

keratinocytes with 1 µM Tg (24 hours) and 2 mM EGTA (1 hour) abrogates the propagation of 30 

calcium wave upon scratch. Scale bar = 50 µm. (d,e) Scratches were made in confluent 

keratinocytes with and without Tg and EGTA pre-treatment. Immunofluorescence staining and 

western blot demonstrating impeded AMD1 upregulation post scratch following Tg and EGTA 

treatment. Scale bar = 100 µm. NS denotes no scratch.  
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CLAIMS 

1. A method of determining whether a subject is suffering from an acute or non-healing 

wound, the method comprising: 

determining the level of at least one polycationic aliphatic amine in a sample obtained from the 5 

wound of the subject, wherein the sample is taken from the group consisting of wound exudate, 

wound edge and wound centre; 

comparing the levels of the at least one polycationic aliphatic amine with the levels of the same 

polycationic aliphatic amine found in a sample obtained from a subject without wound; 

wherein, upon comparison, an increased level of the at least one polycationic aliphatic amine in 10 

the wound sample is indicative of a non-healing environment; wherein the polycationic aliphatic 

amine(s) has at least 2 or more amino groups of which 2 amino groups are terminal amino 

groups; wherein the at least one polycationic aliphatic amine is putrescine; wherein the method 

further comprises determining the level of a second polycationic aliphatic amine in the same 

sample as previously obtained from the wound of a subject and comparing the level determined 15 

for the second polycationic aliphatic amine to the level of the same second polycationic aliphatic 

amine in a sample obtained from a subject without wound, wherein an increased level of the 

second polycationic aliphatic amine is indicative of a healing environment, and wherein 

decreased level of the second polycationic aliphatic amine is indicative of a non-healing 

environment; wherein the second polycationic aliphatic amine is spermine or spermidine, or a 20 

combination thereof.  

 

2. A method of determining progression of wound healing of a subject suffering from a 

wound, the method comprising 

determining the level of at least one polycationic aliphatic amine in a sample obtained from the 25 

wound of the subject, wherein the sample is taken from the group consisting of wound exudate, 

wound edge and wound centre; 

comparing the levels of the at least one polycationic aliphatic amine with the levels of the same 

polycationic aliphatic amine found in a sample obtained from a subject without wound; 

wherein, upon comparison, a decreased level of the at least one polycationic aliphatic amine in 30 

the wound sample compared to the level of the same polycationic aliphatic amine in the sample 

obtained from a subject without wound is indicative of progression of wound healing, wherein an 

increased level of the at least one polycationic aliphatic amine in the wound sample compared to 

the level of the same polycationic aliphatic amine in the sample obtained from a subject without 



 
35 

wound is indicative of no progression or regression of wound healing; wherein the polycationic 

aliphatic amine(s) has at least 2 or more amino groups; wherein the at least one polycationic 

aliphatic amine is putrescine; wherein the method further comprises determining the level of a 

second polycationic aliphatic amine in the same sample as previously obtained from the wound 

of a subject and comparing the level determined for the second polycationic aliphatic amine to 5 

the level of the same second polycationic aliphatic amine in the sample obtained from a subject 

without wound, wherein an increased level of the second polycationic aliphatic amine is 

indicative of progression of wound healing, and wherein decreased level of the second 

polycationic aliphatic amine is indicative of no progression or regression of wound healing; 

wherein the second polycationic aliphatic amine is spermine or spermidine, or a combination 10 

thereof. 

 

3. The method of any of claims 1 to 2, wherein the wound is a non-healing wound or a 

slow-healing wound.  

 15 

4. The method of any of claims 1 to 2, wherein the wound is an epithelial wound. 

 

5. The method of any of claims 1 to 2, wherein the wound is cutaneous.  

 

6. The method of any of claims 1 to 2, wherein the subject suffers from an underlying 20 

condition or disease, or wherein the subject is undergoing further treatment.  

 

 


