Unlocking Healing Potentials: Umbilical Cord Mesenchymal
Stem Cell-Derived Secretome for Diabetic Foot Ulcer
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Diabetic foot ulcers (DFU) represent one of the most challenging complications with high prevalences contributing to morbidity and
mortality in Indonesia. Emerging within the realm of regenerative medicine are stem cell-based therapies, with a particular focus on
mesenchymal stem cells (MSC), offering promising solutions for wound healing management. The therapeutic potential of MSC is ex-
tended through secreted bioactive molecules called secretomes. This study delves into the innovative approach of Umbilical Cord
MSC-derived secretome for DFU management. The result highlight tissue regenerations in the ulcer area after eight weeks, representing
a safe and effective treatment for DFU

Background and Purpose

DFU represents 19-34% of cases in diabetic patients, leading to amputation, quality of life reduction, and social isolation if not treated ef-
fectively. Conventional treatments show several obstacles, such as inconsistent efficacy and cost-effectiveness. Emerging to regenera-
tive medicine, Umbilical Cord MSC-derived secretome offers promising solutions for wound healing management. This research offers
valuable insights into the development of innovative strategies for managing DFUs and related skin ulcerations

A 53-year-old patient presents with three non-healing ulcers on the right foot. The patient has been managing diabetes since the age
of 40 and has a history of coronary heart disease, for which the patient underwent coronary artery bypass surgery. Notably, the patient
has not been receiving insulin injections since September 2022. Previously, the patient was treated with standard care. The patient was
given antibiotic ointment (Nebacetin) for 3 days. However, the wound did not show signs of improvement, leading to the decision to per-
form debridement. Following that, the patient was given Intrasite gel for 3 days. Given the refractory nature of the ulcer and the patient’s
limited response to conventional treatments, a novel therapeutic approach was considered. Multiple intralesional injections of Umbili-
cal Cord MSC-derived secretome at 0.2 ml/cm2 of the wound areq, followed by topical gel application and wound dressing. A total of 41

ml of secretome was administered over 8 weeks. Wound pigmentation, humidity, and depth were recorded at baseline, 2, 3, 4, and 8
weeks after the first injection. Any side effects were monitored and reported.

Week 1 Week 2 -4 Week 5 -8

Secretome (0,2ml/cm ulcer areq) Secretome (0,2ml/cm ulcer area) Secretome (0,2ml/cm ulcer area)
injection every 3 days, with topical gel injection every 5 days while maintaining injection once a week while

applications at each dressing change. topical gel application at dressing maintaining topical gel application at
This protocol continued for a duration changes. This protocol continued for a dressing changes. This protocol
of one week duration of three week continued for a duration of four week

The ulcer’s condition improved during follow up on September 17, 2022. Granulation tissue was increased with no infection or adverse
reaction. The wound area was moist and superficial, indicated in table 1, 2, and figure 1 below.

A

Slough Slough Slough Granulation tissue Epithelial tissue
Pigmentation B Slough Slough Slough Granulation tissue Epithelial tissue
C Slough Slough Slough Granulation tissue Epithelial tissue
A Wet Wet Wet Wet Moist
Humidity B Wet Wet Wet Wet Moist
C Wet Wet Wet Wet Moist
A Full thickness Full thickness Full thickness Partial thickness Superficial
Wound depth B Full thickness Full thickness Full thickness Partial thickness Superficial
C Full thickness Full thickness Full thickness Partial thickness Superficial

*Observation after 1Ist injection
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The implications of our study for DFU management are profound. The Umbilical Cord Mesenchymal stem cell-derived secretome offers
a safe and effective therapeutic for non-healing ulcers by promoting rapid wound closure, enhancing tissue regeneration, and minimiz-
ing complications. The pro-angiogenic cytokines in secretome, such as GM-CSF, Ang-1, and Ang-2 promote vascularization and stabi-
lization. In addition, EGF and FGF-2 can stimulate collagen synthesis, re-epithelization, and tissue regeneration. IL-6, IL-8, and MCP-1
contribute to macrophage activation in wound healing.

Conclusion *

Umbilical Cord MSC-derived secretome shows tremendous therapeutic potential in accelerating wound healing compared to other
therapies. Large sample sizes and route administrations are required to understand the efficacy of Umbilical Cord Mesenchymal stem
cell-derived secretome as promising therapy.
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