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<ABSTRACT> 

EGT022 accelerates pressure ulcer wound healing 
 

 

Ji Won Lee 

 

Department of Medicine 

The Graduate School, Yonsei University  

 

(Directed by Professor Duk-Chul Lee) 

 

 

Background 

EGT022 is a recombinant protein, having a human-derived Arg-Gly-Asp 

(RGD) motif. We investigated the wound healing effects of EGT022 in a 

pressure ulcer mouse model induced by magnetic plates. 

Materials and Methods 

For study 1, healthy Institute of Cancer Research (ICR) mice were 

randomized into three groups: control, treated with EGT022, and treated 

with basic fibroblast growth factor (bFGF). For study 2, ICR mice were 

randomized into four groups (healthy control, diabetic control, diabetic 

mice treated with EGT022, and diabetic mice treated with bFGF). Each 

mouse was put through three ischemia-reperfusion cycles by the external 

application of magnets. EGT022 and bFGF were administered topically 

for 5 days from 2 days after the ischemia-reperfusion cycle. Wound area 

was measured using a microscope and a histological examination was 

http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Lee%20DC%5Bauth%5D
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performed to assess reepithelialization, granulation, and inflammation 

status. 

Results 

The wound area treated with EGT022 was significantly attenuated 

compared with healthy controls and diabetes control mice. EGT022 had a 

similar therapeutic effect on wound healing to bFGF treatment. Topical 

application of EGT022 accelerated tissue reepithelialization and reduced 

inflammation in both healthy ICR mice and diabetic mice. 

Conclusions 

EGT022 treatment had an effect on facilitating and improving pressure 

wound healing in healthy ICR mice and diabetic mouse model. EGT022 

may be a good therapeutic candidate for treating chronic wounds. 

 

 

 

 

 

 

 

 

 

 

 

---------------------------------------------------------------------------------------------------------- 

Key words: EGT022, pressure ulcer, wound healing 
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I. INTRODUCTION 

 

A pressure ulcer (PU) is a localized injury to the skin and/or underlying tissue, 

usually over a bony prominence, as a result of pressure, or pressure in 

combination with shear and/or friction.
1
 PUs cause pain, infection, and result in 

significant morbidity and mortality, with a huge financial burden for patient 

care.
2-3

 These wounds are commonly associated with elderly, bedridden, and 

debilitated patients and diabetics.
4
 Despite efforts to prevent PU and a 

substantial number of emerging technologies of potential value in treating PUs, 

PU incidence is still increasing and limited clinical evidence is available 

regarding curative treatments for PU.
5
 For this reason, there is a continuing need 

to develop new drugs for PU, and, in recent efforts, several biologics, such as 

basic fibroblast growth factor (bFGF) and platelet-derived growth factor have 

been approved for treating PU.
6-7

 

 

EGT022 is a 58-amino-acid recombinant protein, originating in ADAM15 ("a 

disintegrin and metalloproteinase") and having the human-derived Arg-Gly-Asp 

(RGD) motif. The RGD peptide sequence has been identified as a recognition 

motif used by extracellular matrix proteins and several previous reports suggest 

the possibility that RGDs alters systemic inflammation.
8-10

 We hypothesized that 

http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Lee%20DC%5Bauth%5D
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EGT022 would accelerate wound healing and investigated the effects of 

EGT022 on PUs using a reproducible murine model of ischemia-reperfusion 

injury using the external application of magnets. Although conditions leading to 

the formation of PUs are considered multifactorial, the occurrence of cycles of 

ischemia-reperfusion (I/R) has been considered to be a significant contributor to 

the pathogenesis of pressure ulcers.
11

 I/R injury has been defined as cellular 

injury resulting from the reperfusion of blood to previously ischemic tissue.
12

 

Ischemia induces a proinflammatory state in the vascular endothelium that 

serves not only as a vascular barrier, but also orchestrates polymorphonuclear 

leukocyte trafficking, and the subsequent restoration of blood flow initiates 

tissue necrosis and the development of ulcers due to excessive free radicals and 

severe derangement of the cell recruitment process to the site of injury.
13-15

 

Additionally, an I/R injury model induced by applying and removing a magnet 

to a dorsal region of mouse skin is known as a simple, non-invasive, clinically 

relevant model of PUs.
11

 Thus, we investigated the effects of RGD-containing 

EGT022 on wound healing compared with bFGF, a positive control, in a 

pressure ulcer mouse model induced by magnetic plates. 

 

 

II. MATERIALS AND METHODS 

 

1. EGT022 

EGT022 was produced by EyeGene Inc. (Seoul, Korea). An 

EGT022-expressing recombinant pEG022 vector was inserted into yeast (Pichia 

pastoris) and fermented using glycerine (Daejung, Korea) and methanol 

(Daejung). EGT022 was expressed and secreted into the fermentation medium. 

After the fermentation process, the culture medium was centrifuged and filtered. 

Ammonium sulfate (Merck, Germany) was added to the filtered supernatant and 

dissolved. Then, the supernatant was primary-purified using a phenyl Sepharose 
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column (GE Healthcare, USA). After primary purification, the purified solution 

was concentrated by ultrafiltration/diafiltration. The concentrated solution was 

secondarily purified using a gel filtration column (GE Healthcare, USA) and the 

purified active pharmaceutical ingredient (API) was used to make an EGT022 

solution. EGT022 API was prepared by freeze-drying with mannitol as the 

vehicle. 

 

2. EGT022 preparation for treatment 

EGT022 API was redissolved in water for injection before use (50 µg/mL, 

0.005% w/w). The prepared EGT022 solution was syringe-filtered. 

 

3. Animals and treatment  

A. Animal for Study 1: Verification of wound healing effects of EGT022 in 

induced pressure ulcers in healthy ICR mice 

This study was approved by EyeGene IACUC. All animal care and procedures 

were performed following the standard operating procedure (SOP) of the 

EyeGene Research Center. 

Nine-week-old male Institute of Cancer Research (ICR; 38 g) mice were kept 

on a 12/12-h light/dark cycle with food and water available ad libitum. Room 

temperature was set at 22±2°C and 50±10% humidity. Mice were randomized 

into three groups (control mice, mice treated with EGT022, and mice treated 

with bFGF [brand name "Fiblast"]). 

In total, 60 mice were evaluated over the study and five mice per group were 

analyzed and sacrificed at each time point. EGT022 was administered at 0.5 

µg/10 µL phosphate-buffered saline (PBS)/cm
2
 wound/day and bFGF, as a 

positive control, was administered at 1.0 µg/10 µL PBS/cm
2
 wound/day. 

Control mice received equivalent doses of PBS. 
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B. Animal for Study 2: Verification of wound-healing effects of EGT022 in 

induced pressure ulcers in streptozotocin-induced diabetic mice 

Ten-week-old male ICR mice were kept on a 12/12-h light/dark cycle with food 

and water available ad libitum. Room temperature was set at 22±2°C and at 

50±10% humidity. Mice were randomized into four groups (healthy control and 

diabetic control mice, diabetic mice treated with EGT022, and diabetic mice 

treated with bFGF [brand name Fiblast]). In total, 60 mice were evaluated over 

the study and five mice per group were analyzed and sacrificed at each time 

point. 

Diabetes was induced by a single bolus intraperitoneal injection of 

streptozotocin (130 mg/kg, Sigma) mixed in 0.1 M sodium citrate buffer (pH 

4.5) during the fasting state and was verified using an Accu-Check Active 

glucometer (Roche, Lyon, France). Animals to be used as healthy controls 

received equivalent doses of PBS. Serum glucose via sampling through the 

caudal vein was checked 3 days after the induction of diabetes. Diabetes was 

diagnosed when the result showed more than 400 mg/dL and polyuria. 

Although it does not indicate complete β cell destruction, blood glucose greater 

than 400 mg/dL provides a scenario close to the human situation with little 

interference from endogenous insulin while decreasing the likelihood of 

endogenous islet recovery.
16

 Serum glucose levels in healthy control mice were 

typically 120 mg/dL, on average. EGT022, the experimental drug, and bFGF, 

the positive control, were administered at 0.5 µg/10 µL PBS/cm
2
 wound/day 

and 1.0 µg/10 µL PBS/cm
2
 wound/day, respectively. 

 

4. I/R model of PUs in the mouse  

The dorsal area was cleansed with 70% isopropanol, and dorsal hair was shaved 

using clippers (ER-541, Voguers, Korea) and shaving cream (Veet, Reckitt 

Benkiser). The skin was gently pulled up and placed between two round 

neodymium magnets (LG Magnet, Korea; diameter 11 mm, thickness 1.0 mm 
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average, weight 0.7 g, magnetic force 1000 Gauss). The resulting "pinch" 

procedure was designed to leave an 11-mm skin bridge and two 11-mm skin 

wounds (Fig. 1). Magnets were placed on the same position each time after 

locating the wounds. Each mouse was put through three ischemia-reperfusion 

cycles, consisting of a 12-h period of magnet placement, to initiate stage II-III 

pressure ulcer (partial skin loss involving epidermis and dermis-full thickness 

loss with damage and necrosis of subcutaneous tissue) formation. Necrotic and 

eschar tissue were debrided and removed from the ulcerative site. 

 

 

 

Figure 1. Schematic drawing and photographs of the experimental procedure 

demonstrating magnetic plate placement and technique for the creation of 

pressure ulcers on the mouse dorsum. (a) Schematic. (b) Final position of the 

magnetic plates to initiate the ischemic cycle. 
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EGT022 solution was prepared, containing 50 µg/mL EGT022, before treatment 

and stored at 4°C. The bFGF (Fiblast, 500 µg/5 mL, Daewoong Inc., Korea) 

was purchased from a commercial vendor for use as a positive control. EGT022 

(0.5 µg/10 µL PBS/cm
2
 wound/day) or bFGF (1.0 µg/10 µL PBS/cm

2
 

wound/day) was administered topically for 5 days from 2 days after the 

ischemia/reperfusion cycle. 

 

5. Morphometric analysis of wound closure  

Mice were anesthetized by intraperitoneal injection with a combination of 

anesthetics, Rompun (Bayer, Korea) and ketamine (Yuhan, Korea); the ratio 

was Rompun: ketamine = 0.2 mL/kg:1 mL/kg. Wounds were observed at 6-day 

intervals after injection (days 0, 6, 12, 18) for study 1, and at 3-day intervals 

after injection (days 0, 3, 6, 9, 12) for study 2, and were photographed with a 

digital camera (Olympus, Japan) and measured using the Image J program. 

 

6. Histological and morphometric analyses 

For histological analyses, the wound tissue samples, including full thickness 

skin layers (epidermis, dermis, and hypodermis) and the underlying muscle 

layer, were fixed in 4% formaldehyde, and embedded in paraffin. Then, 5-µm 

tissue sections, stained with hematoxylin and eosin (H&E), were examined and 

photographed with a BX40 microscope and digital camera (Olympus, Japan). 

All specimens were evaluated by an independent pathologist with no knowledge 

of previous treatments or the time from wounding. The main histological 

outcome measures included reepithelialization, granulation tissue formation, 

and inflammatory cell infiltration (Table 1), modified from previous reports.
17-18
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Table 1. Criteria for reepithelialization, granulation, and inflammation scores 

Scale Reepithelialization 
Granulation tissue 

formation  

Inflammatory cell 

infiltration 

0 Absent Absent Absent 

1 Thickness of cut edges Mild-surrounding tissue Minimal 

2 Migration of cells Mild-granulation tissue Mild 

3 Bridging 
Moderate-granulation 

tissue 
Moderate 

4 Keratinization 
Marked-granulation 

tissue 
Marked 

 

7. Statistics 

All results are expressed as means ± standard deviations. The non-parametric 

Wilcoxon rank sum test was used to test for differences between control mice 

and mice treated with EGT022 or bFGF for study 1, and between diabetic 

control mice and diabetic mice treated with EGT022 or diabetic mice treated 

with bFGF for study 2. Statistical significance was set at P < 0.05 or P < 0.01, 

as indicated. 

 

 

 

III. RESULTS 

 

1. Study 1: Verification of wound healing effects of EGT022 in induced 

pressure ulcers in healthy ICR mice 

The open wound area was measured on days 0, 6, 12, and 18 using a 

microscope. The wound area of mice treated with EGT022 was significantly 

attenuated compared with that of control mice on days 6, 12, and 18. In the 

EGT022 group versus the control, the hole diameter was 15.59±8.36 mm
2
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versus 30.48±10.63 mm
2
 on day 6 (P < 0.01), 4.23±1.58mm

2
 versus 19.22±5.40 

mm
2
 on day 12 (P < 0.01), and 1.30±0.48 mm

2
 versus 3.74±1.52 mm

2
 on day 

18 (P < 0.01; Fig. 2). Wound area in the bFGF-treated group was also 

significantly reduced, compared with the controls, on days 12 and 18. 

 

 

 

Figure 2. Wound area of pressure ulcer induced in normal ICR mice. The open 

wound area was measured on days 0, 6, 12, and 18. The open wound areas in 

mice treated with EGT022 or bFGF were significantly attenuated, compared 

with controls. *, P < 0.05; **,  P < 0.01. 

 

Furthermore, for histological confirmation and comparison the healing effects 

of EGT022, the damaged tissue was sampled, H&E-stained (Fig 3), and 

analyzed in terms of reepithelialization, granulation tissue formation, and 

inflammation status, following the scoring system in Table 1. Under the 

microscope, the EGT022-treated group showed a more organized 

reepithelialization over the granulation tissue, compared with control group, on 

day 6. The EGT022-treated group score was 2.40±0.89 for reepithelialization 
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status, which was significantly increased compared with the control group 

(0.20±0.45, P < 0.01). Such accelerated reepithelialization was also observed in 

the bFGF-treated group (1.20±0.84, P < 0.05). On day 12, all groups showed 

completion of reepithelialization. Granulation status was analyzed in the same 

tissue slides. The EGT022-treated group (2.60±0.55) showed a tendency for 

accelerated granulation tissue formation compared with the control (1.80±0.45, 

P < 0.05) on day 6. The bFGF-treated group score was 2.20±0.84 on day 6 and 

showed a similar tendency for accelerated granulation tissue formation; 

however, neither group showed a statistically significant difference compared 

with the control group. Finally, the degree of inflammation was observed on 

day 6. The EGT022-treated group score was 2.60±0.55, which was significantly 

decreased compared with the control group (4.00±0.00, P < 0.01). Like the 

EGT022-treated group, the bFGF-treated group showed a similar effect in 

inflammation (3.00±0.00). However, there was not a statistically significant 

difference compared with the control group. On days 12 and 18 after treatment, 

inflammation scores among the EGT022- and bFGF-treated groups and the 

control group were similar. 
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Figure 3. H&E-stained microscopic images and reepithelialization, granulation, 

and inflammation scores of pressure ulcers in normal ICR mice 

Paraffin-embedded wound tissues were stained with hematoxylin and eosin and 

microscopic images show pressure wound lesions (a). (original magnification: 

×20, bar = 200 µm). On day 6, the EGT022-treated wound showed more 

organized reepithelialization over the granulation tissue compared with the 

control wound. On day 18, no significant histological difference in terms of 

epidermal thickness or epidermal/dermal cellularity was found among the 

control, EGT022-, and bFGF-treated wounds. E: epidermis; D: dermis; ▲arrow 

head: reepithelialization site. Reepithelialization (b), granulation tissue 

formation (c), and inflammation (d) were scored on days 0, 6, 12, and 18. 

Reepithelialization scores of mice treated with EGT022 or bFGF were 

significantly increased, compared with the control, on day 6 (P < 0.05 and P < 

0.01, respectively). Granulation scores in wounded tissue treated with EGT022 

were also increased significantly, compared with the control, on day 6 (P < 

0.01). The inflammation score of mice treated with EGT022 was significantly 

reduced, compared with the control, on day 6 (P < 0.05). However, no 

significant difference in the granulation or inflammation scores of mice treated 

with bFGF were observed on the same day. *, P < 0.05; **, P < 0.01. 
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2. Study 2: Verification of wound-healing effects of EGT022 in induced 

pressure ulcers in streptozotocin-induced diabetic mice 

Diabetes-induced mice showed significant weight loss after treatment with 

streptozotocin, and blood glucose levels of mice in the three groups injected 

with streptozotocin were increased significantly compared with the control 

untreated with streptozotocin in all experimental periods (P < 0.01; Fig. 4).  

 

 

Figure 4. Body weights and blood glucose levels of pressure ulcer-induced 

normal and diabetic mice (a) Body weights of mice were measured before and 

after days 0, 3, 6, 9, and 12 of streptozotocin administration. Body weights of 

mice in three groups injected with streptozotocin were significantly (P < 0.01) 

reduced, compared with non-diabetic controls during the entire study period. (b) 

Blood glucose levels were measured before and after days 0, 6, and 12 of 

streptozotocin administration. Diabetes was defined as blood glucose over 

400 mg/dl on day 0. Blood glucose levels of the mice in the three groups 

injected with streptozotocin were significantly (P < 0.01) increased, compared 

with non-diabetic controls in all experimental periods. 

 

The open wound area was measured on days 0, 3, 6, 9, and 12 with a 

microscope. Wound areas of mice treated with EGT022 were significantly 

attenuated compared with the diabetes wound control group on days 3, 6, and 9. 

In EGT022 solution versus diabetes controls, the hole diameter was 12.5±3.8 

mm
2
 versus 34.5±5.3 mm

2 
on day 3 (P < 0.01), 5.7±1.9 mm

2
 versus 10.1±4.0 
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mm
2
 on day 6 (P < 0.05), and 3.3±0.5 mm

2
 versus 4.3±1.8 mm

2
 on day 9 (P < 

0.05; Fig. 5). The wound area in the bFGF-treated group was also significantly 

reduced, compared with the diabetes control wound group, on day 3 (12.1±3.98 

mm
2
). 

 

Figure 5. Wound areas of pressure ulcers in control and diabetic control mice, 

diabetic mice treated with EGT022, and diabetic mice treated with basic 

fibroblast growth factor (bFGF) 
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The open wound area was measured on days 0, 3, 6, 9, and 12. The 

EGT022-treated wound area was significantly attenuated, compared with the 

diabetes control wound, on days 3, 6, and 9. The wound area of the 

bFGF-treated group was also significantly reduced, compared with the diabetes 

control wound, on day 3. *, P < 0.05; **, P < 0.01. 

To histologically confirm and compare the healing effects of EGT022, the 

damaged tissue was sampled and H&E-stained on days 0, 6, and 12. On day 6, 

incomplete reepithelialization with poorly formed and immature tissue was 

observed in the healthy control and diabetic control wound groups. On the other 

hand, EGT022- and bFGF-treated wounds showed bridging reepithelialization 

with some hyperplasia of the epidermis over the granulation tissue. On day 12, 

remodeling of epidermis and dermis were complete in EGT022- and 

bFGF-treated wounds. However, remaining inflammatory cells overlying 

granulation tissue were observed in healthy control and diabetic control 

wounds. 

The damaged tissue was scored regarding reepithelialization, amount of 

granulation, and inflammation status on days 0, 6, and 12. On day 6, the 

EGT022-treated group score was 4.0±0.00 for reepithelialization status, which 

was significantly increased, compared with the diabetes control (3.4±0.55, P < 

0.05). This accelerated reepithelialization was also observed in the 

bFGF-treated group (3.6±0.55), but was not statistically significant when 

compared with the diabetes control. On day 12, all groups showed completion 

of reepithelialization. Granulation status was analyzed in the same tissue slides. 

EGT022- (2.40±0.55) and bFGF (2.40±0.55)-treated groups showed a tendency 

for accelerated granulation tissue formation compared with the diabetes control 

group (2.20±0.45) on day 6; however, the differences were not statistically 

significant. Finally, the degree of inflammation was observed on day 12; the 

EGT022- and bFGF-treated group scores were 0.80±0.84 and 1.40±0.55, 

respectively, which were significantly decreased compared with the diabetes 
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control group (2.20±0.45) (P < 0.01 and P < 0.05, respectively; Fig. 6). 

 

Figure 6. H&E-stained microscopic images and reepithelialization, granulation, 

and inflammation scores of pressure ulcer-induced normal and diabetic mice. 

Paraffin-embedded wound tissues were stained with hematoxylin and eosin and 

microscopic images show pressure wound lesions (a). (original magnification: 

×20, bar = 200 µm) 
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On day 6, incomplete reepithelialization with poorly formed and immature 

tissue was observed in healthy control and diabetic control wounds. On the 

other hand, EGT022- and bFGF-treated wounds showed bridging 

reepithelialization with some hyperplasia of the epidermis over the granulation 

tissue (* reepithelialization site). On day 12, complete remodeling of the 

epidermis and dermis were observed in EGT022- and bFGF-treated wounds. 

However, remaining inflammatory cells overlying granulation tissue (arrow 

heads) were observed in normal control and diabetic control wounds. E: 

epidermis, D: dermis. 

Reepithelialization (b), granulation tissue formation (c) and inflammation (d) 

were scored on days 0, 6, and 12. The reepithelialization scores of mice treated 

with EGT022 were increased compared with other groups on day 6 (P < 0.05). 

The granulation grade of bFGF- and EGT022-treated wounds tended to 

increase; however, no significant difference was found compared with the 

diabetic control wound in any experimental period. The inflammation scores of 

mice treated with EGT022 and bFGF were significantly reduced, compared 

with the diabetic control wound, on day 12 (P < 0.01 and P < 0.05, respectively). 

*, P < 0.05; **, P < 0.01. 

 

 

IV. DISCUSSION 

 

We studied the therapeutic efficacy of EGT022 using the PU mouse model, 

induced by I/R cycles using magnetic plates. Topical application of EGT022 

promoted healing processes, leading to accelerated tissue reepithelialization and 

reducing inflammation in healthy ICR mice and in streptozotocin-induced 

diabetic mice. Indeed, EGT022 had a similar therapeutic effect on wound 

healing to bFGF, a growth factor that has been approved for use in treating 

chronic wounds. 
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EGT022 is a 6.1 kDa protein containing the human-derived RGD motif. RGD 

peptides are widely used to increase cell attachment to non-adhesive materials.
19

 

Previously, an RGD-containing peptide was shown to effectively inhibit 

collagen-triggered activation of leukocytes and platelets.
9 

Moreover, the RGD 

peptide inhibits expression of the inflammatory cytokines iNOS, and MMP-9 in 

rat liver after cold ischemia/reperfusion injury.
10

 On this basis, we hypothesized 

that clinical application of topical EGT022 may be a suitable choice for 

alleviating pressure ulcers related to I/R injuries. 

 

I/R injury is regarded as a major contributing factor in the formation of chronic 

skin wounds, including diabetic foot ulcers.
20

 The pathogenesis of I/R injury 

begins with an inflammatory influx to ischemic vascular endothelium and the 

subsequent reperfusion event causes tissue damage in a variety of ways, 

including the secretion of proteolytic enzymes, leading to the degradation of 

growth factors and structural proteins of the extracellular matrix and the 

generation of oxygen-derived free-radicals that can directly damage cells or 

extracellular matrix.
21-22

 Thus, blockade of the inflammatory cascade has been 

considered a potential strategy for preventing I-R injury.
21

 In this study, we 

found that EGT022 decreased inflammation, which might improve wound 

closure in both healthy and diabetic mice. Although it remains unclear as to 

whether the reduced inflammation was specifically related to I-R injury-induced 

inflammation, it at least suggests that EGT022 plays an important role in 

modulating inflammation in the wound healing process. 

 

Additionally, EGT022 accelerated reepithelialization in the early stages of the 

healing process in both healthy and diabetic mice. Recent evidence indicates 

that the epidermis has an important role in dermal scar formation as well as 

wound closure. Modulation of the inflammatory state of the 

epidermis—especially through restoration of barrier function—is a key target in 

http://www.ncbi.nlm.nih.gov/pubmed/12469900
http://www.ncbi.nlm.nih.gov/pubmed/15919428
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the control of hypertrophic scar formation and delayed reepithelialization could 

cause an increased dermal scar.
23

 Thus, it is possible that the accelerating effect 

of EGT022 on reepithelialization may be a promising new target for continued 

therapeutic efforts at scar reduction. Further studies are needed to define the 

pathophysiological mechanism underlying our hypothesis. 

 

In addition to inflammation and reepithelialization, microvascular dysfunction 

and impaired angiogenesis are major causes of poor wound healing in 

I/R-induced PUs and reestablishment of structural and functional 

microvasculature could be beneficial in promoting wound healing in these 

patients.
24-25

 Indeed, several growth factors, including bFGF, are known to 

promote angiogenesis, leading to accelerated tissue repair.
26

 Thus, in future 

studies, we must define whether EGT022 is involved in vascular remodeling, 

maturation, and stabilization processes. 

 

 

V. CONCLUSION 

 

Based on the findings presented here, topical EGT022 treatment had an effect 

on facilitating and improving pressure wound healing in healthy ICR mice and a 

diabetic mouse model. EGT022 may be a therapeutic candidate for treating 

chronic wounds. 
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< ABSTRACT (IN KOREAN)> 

EGT022의 압박궤양 상처치유의 효과 

 

<지도교수 이 덕 철 > 

 

연세대학교 대학원 의학과 

 

이 지 원 

 

 

연구배경 

EGT022 은 인간에서 유래된 Arg-Gly-Asp (RGD) motif 를 

포함하고 있는 재조합 단백질이다. 자석을 이용하여 마우스에서 

압박궤양 모델을 만든 후 EGT022가 상처 치유에 미치는 효과에 

대해 알아보았다.  

연구방법 

연구 1에서는 ICR 마우스를 대조군, EGT022 투여군, basic fibroblast 

growth factor (bFGF) 투여군의 세 그룹으로 무작위배정을 하였고 

연구 2에서는 건강대조군, 당뇨병유도 대조군, 당뇨병 유도 후 

EGT022 투여군, 당뇨병 유도 후 bFGF 투여군의 네 그룹으로 

무작위배정을 하였다.  각각의 마우스에서 자석을 이용하여 3번의 

허혈-재관류 손상 과정을 거친 뒤 압박궤양이 생성되었다. 

EGT022와 bFGF는 허혈-재관류 손상 과정 2일 후부터 5일 동안 
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연속하여 국소 투여 되었다. 현미경을 이용하여 상처 크기를 

측정하였고 조직학적 검사를 통해 상피재생, 육아조직 형성, 염증 

상태를 관찰하였다.  

연구결과 

정상 마우스와 당뇨병이 유도된 마우스 모두에서 EGT022 투여는 

압박궤양 상처치유의 효과가 있었고 bFGF 투여와 비슷한 치료 

효과를 나타내었다. 정상 마우스와 당뇨병이 유도된 마우스 모두에서 

EGT022 국소투여는 압박궤양 상처의 상피재생을 촉진하고 

염증반응을 감소시켰다.  

결론 

EGT022 국소투여는 정상 마우스와 당뇨병이 유도된 마우스 

모두에서 압박궤양 상처치유를 빠르게 하고 호전시키는 효과가 

있었으며, 향후 만성 상처의 치료제로 사용될 후보물질로써의 

가능성을 나타낸다.    
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