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Supplementary Data 

Supplementary Table 1. PRISMA-P 2015 checklist 
 

Section/topic 
Item 

# 
Checklist item 

Reported on 

page # 

ADMINISTRATIVE INFORMATION  

Title  

Identification 1a Identify the report as a protocol of a systematic review 1 

Update 1b If the protocol is for an update of a previous systematic review, identify as such N/A 

Registration 2 If registered, provide the name of the registry (e.g., PROSPERO) and registration number 6 

Authors  

Contact 3a 
Provide name, institutional affiliation, and e-mail address of all protocol authors; provide 

physical mailing address of corresponding author 
1 

Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review 17 

 
Amendments 

 
4 

If the protocol represents an amendment of a previously completed or published protocol, 

identify as such and list changes; otherwise, state plan for documenting important protocol 

amendments 

 
N/A 

Support  

Sources 5a Indicate sources of financial or other support for the review 17 

Sponsor 5b Provide name for the review funder and/or sponsor 17 
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Section/topic 
Item 

# 
Checklist item 

Reported on 

page # 

Role of sponsor/funder 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol N/A 

INTRODUCTION  

Rationale 6 Describe the rationale for the review in the context of what is already known 5 

Objectives 7 
Provide an explicit statement of the question(s) the review will address with reference to 

participants, interventions, comparators, and outcomes (PICO) 
5 

METHODS  

 
Eligibility criteria 

 
8 

Specify the study characteristics (e.g., PICO, study design, setting, time frame) and report 

characteristics (e.g., years considered, language, publication status) to be used as criteria for 

eligibility for the review 

 
6 

Information sources 9 
Describe all intended information sources (e.g., electronic databases, contact with study 

authors, trial registers, or other grey literature sources) with planned dates of coverage 
6 

Search strategy 10 
Present draft of search strategy to be used for at least one electronic database, including 

planned limits, such that it could be repeated 
6 

Study records  

Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review 6 

Selection process 11b 
State the process that will be used for selecting studies (e.g., two independent reviewers) 

through each phase of the review (i.e., screening, eligibility, and inclusion in meta-analysis) 
6 
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Section/topic 
Item 

# 
Checklist item 

Reported on 

page # 

 
Data collection process 

 
11c 

Describe planned method of extracting data from reports (e.g., piloting forms, done 

independently, in duplicate), any processes for obtaining and confirming data from 

investigators 

 
6 

Data items 12 
List and define all variables for which data will be sought (e.g., PICO items, funding sources), 

any pre-planned data assumptions and simplifications 
6 

Outcomes and 

prioritization 
13 

List and define all outcomes for which data will be sought, including prioritization of main and 

additional outcomes, with rationale 
6 

Risk of bias in 

individual studies 

 
14 

Describe anticipated methods for assessing risk of bias of individual studies, including whether 

this will be done at the outcome or study level, or both; state how this information will be used 

in data synthesis 

 
6 

Data  

 

 

 

 
Synthesis 

15a Describe criteria under which study data will be quantitatively synthesized 7 

 
15b 

If data are appropriate for quantitative synthesis, describe planned summary measures, 

methods of handling data, and methods of combining data from studies, including any planned 

exploration of consistency (e.g., I2, Kendall’s tau) 

 
7 

15c 
Describe any proposed additional analyses (e.g., sensitivity or subgroup analyses, meta- 

regression) 
7 

15d If quantitative synthesis is not appropriate, describe the type of summary planned 7 
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Section/topic 
Item 

# 
Checklist item 

Reported on 

page # 

Meta-bias(es) 16 
Specify any planned assessment of meta-bias(es) (e.g., publication bias across studies, 

selective reporting within studies) 
7 

Confidence in 

cumulative evidence 
17 Describe how the strength of the body of evidence will be assessed (e.g., GRADE) 7 

PRISMA-P Preferred Reporting Items for Systematic review and Meta-Analysis Protocols 
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Supplementary Table 2. Qualitative assessment tool for examining study quality and reporting. 
 

Section/Topic Item 

No. 

Checklist Item Description or Review Authors' Judgement 

METHODS 

General    

 1 Provided a statement of ethical 

practice 

Indicated that animal studies complied with institutional or ethical guidelines 

Experimental mice    

 2 Indicated sex of included mice Clear report of which sex of mice was included in the study and numbers of each sex, if 

applicable 

 3 Specified experimental start 

date 

Reported what age the mice were at start of experimental time frame 

 3a Reported the strain and/or sub- 

strain of mice 

Clear report of strain and/or sub-strain of mice 

 4 Indicated that calculations 

were performed to determine 

appropriate sample sizes 

Indicated that power calculations or similar statistical tests were performed to justify the 

sample sizes used in each animal study 

Study design    

 5 Random allocation of mice Indicates attempts to minimise bias by randomly allocating mice into experimental and 

control groups 

 6 Appropriate inclusion of 

control mice 

Indicated that experimental control mice were littermates, vehicle-treated or 

heterozygotes, when applicable, of their diabetic/experimental counterparts 

 7 Description of primary 

outcome measurements 

Gave a clear explanation of how primary outcomes were measured 
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7a Indicated primary outcome 

measurements were in a 

blinded-manner 

Demonstrates that measurements of primary outcomes were performed in an unbiased 

manner 

7b Indicated repeated 

measurements of primary 

outcome measurements 

Indicated that examination of primary outcomes were assessed by additional independent 

observer(s) and thus deemed reproducible 

RESULTS 

8 Inclusion of metabolic 

parameter data 

Presented data concerning metabolic parameters which may be affected during the 

experimental time-frame, such as such as blood glucose level and body weights 

9 Recorded sample sizes clearly Exact sample size numbers, not ranges, were provided 

10 Specified the use of SD or 

SEM 

Indicated that error bars in figure were SD or SEM 

 

 
 

Scoring:  

If Checklist item is; No = 0 
 Unclear, partially or maybe = 0.5 
 Yes = 1 
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Supplementary Table 3. Qualitative assessment tool for suitability of studies as a model of diabetes-associated ulceration. 
 

 
 

Section/Topic Item 

No. 

Checklist Item Description or Review Authors' Judgement 

Diagnostic criteria 

for diabetes 

   

 1 Inclusion of a diagnostic 

criterion for diabetes 

A clear criteria for diabetes being established in the experimental mice reported 

 1b Confirmation of diabetic 

status with additional 

validation techniques 

Confirmation of diabetes with an additional experimental test, such as glucose tolerance 

test, or measurements of glycated haemoglobin or plasma insulin levels. 

 2 Acceptable diagnostic criteria Fasting blood glucose >150mg/dL ≈ 8.3 mmol/L as per recommendations from Diabetic 

Complications Consortium (DiaComp). In the event fasting blood glucose was not 

measured, non-fasted blood glucose ≥270mg/dL ≈ 15 mmol/L is considered acceptable. 
 3 Reporting of fasting status of 

blood glucose 
Reported that blood glucose measurements were performed on fasted mice 

Diabetes-associated 

wound ulceration 

 4 Reported method of diabetes 

induction 

Provided a clear report of diabetes induction method if diabetes was chemically-induced 

or the source of genetically-modified diabetic mouse models 

 5 Specified date of wound 

generation 

Gave a clear description on the amount of time after diabetes induction wounds were 

generated 

 5a Adequate duration of 

hyperglycaemia prior to 

wound creation 

Allowed for a sufficient duration of hyperglycaemia for the development of diabetes- 

associated injury (0 points for <1 week, 0.5 points for 1 - 6 weeks. 1 point for >6 weeks) 

 6 Reported method of wound 

creation 
Clear report of wound creation method 
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6a Wound creation in the 

periphery of the limb 

As the majority of diabetes-associated ulcer occur in the feet of patients. A score of 0.5 

given if wound is on the hindlimb. 

Outcome 

measurements 

  

7 Direct comparison between 

non-diabetic and diabetic 

animals performed 

Wound closure measurements were represented in the same figure or statistical analysis 

was performed between diabetic and non-diabetic mice. 

8 Inclusion of time of complete 

wound healing 

Reported the frequency of complete ulcer healing 

9 Examined parameter 

associated with ischaemia 

and/or blood flow in the 

affected area 

Performed experiments to examine blood flow in affected region, i.e. Laser Doppler 

imaging 

10 Examined parameters 

associated with neuropathy in 

mice 

Performed tests for the signs of diabetic neuropathy in mice, such as examinations for 

abnormal sensory symptoms, nerve conductivity velocity deficits and decrease in 

myelinated fiber and/or intraepidermal nerve fiber densities 

 

 

 

Scoring:  

If Checklist item is; No = 0 

 
Yes = 1 
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Supplementary Table 4. Characteristics of included studies 
 
 

Model and duration of 

diabetes prior to wound 

creation 

Dose of 

diabetogenic 

agent (mg/kg 

body weight) 

Mouse strain Sex Diagnostic 

criteria for 

diabetes (blood 

glucose 

mmol/L) 

Location of 

wound 

Initial wound 

diameter 

(mm) 

Primary wound 

outcome reported 

Reference 

Streptozotocin-induced diabetes 

Single dose 

4 days 150 C57BL/6 M >16.7 Back 6 % area [54] 

1 week 150 Swiss albino M ≥8.3† Back 15 % area [38] 

2 weeks 60 BALB/c M >12.2 Back 8 % closure [59] 

2 weeks 60 BALB/c M >12.2 Back 8 % closure [64] 

2 weeks 165 C57BL/6J M NR Back 5 % closure [71] 

3 weeks 180 C57Bl/6 M >13.9 Back 6 % area [27] 

3 weeks 150 C57BL/6 M >16 Hindlimb 4 % area [61] 

3 weeks 150 ICR M >13.875† Back 8 % closure [66] 

4 weeks 100 ICR M >13.9† Back 6 % closure [91] 

4 weeks 150 C57BL6 U >16.7 Hindlimb 4 % area [37] 

4 weeks 150 C57BL/6 U ≥16.7 Hindlimb 4 Ratio of wound area [51] 

4 weeks 180 BALB/c M 15.8-32.8 Back 6 % area [58] 

5 weeks 200 CD1 M 11.1-22.2 Back 3.5 % area [30] 

6 weeks 150 C57BL/6J M >14 Back 6 % area [62] 

6-8 weeks 150 Unknown M >13.9 Back 6 % area [43] 

Unknown 65 C57BL/6 U >13.8 Back 8x8 % closure [34] 

Unknown 60 Swiss Webster M NR Back 5 % area [41] 

Unknown 60 Swiss Webster M NR Back 5 % area [42] 

Unknown 60 Swiss Webster M NR Back 5 % area [44] 

Unknown 60 Swiss Webster M NR Back 5 % area [48] 

Multiple dose 

4 days 50 x 5 days C57BL/6 M >16.7 Back 6 % area [55] 

1 week 60 x 5 days C57BL/6 M >13.9 Back 4 % closure [49] 

1 week 60 x 5 days C57BL/6 M >13.9 Back 6 % closure [87] 

>1 week 50 x 5 days C57BL/6 M/F >20 Back 8 % closure [73] 

>1 week^ 80 x 2 days, non- 

consecutively 

Swiss albino U >11.1 Back 8 % closure [78] 

2 weeks 60 x 5 days BALB/c M NR Back 8 % closure [85] 

2 weeks Unknown C57BL/6J M >15.6 Back 15 ratio of wound 

closure 

[92] 

>2 weeks^ 50 x 5 days C57/BL6J M >22.2† Back 10 x 10 % area [68] 

3 weeks 100 x 6 days C57BL/6 M >13.9 Back 4 % area [79] 

3 weeks 50 x 5 days Assumed to be 

C57BL/6 
U NR Back 6 % area [83] 

4 weeks 40 x 5 days CD1 M >13.8† Back 4 % closure [25] 

4 weeks 50 x 5 days C57BL/6 M >13.9† Back 6 % closure [69] 

4 weeks 60 x 5 days C57BL/6 M ≥16.7 Back 6 % closure [74] 

4 weeks 65 x 5 days C57BL/6J M >16.7 Back 4 # % closure [75] 

4 weeks 50 x 5 days C57BL/6J M >11.1† Back 6 # % closure [76] 

5 weeks 50 x 5 days C57BL/6J M >16.7† Back 8 % area [65] 

6 weeks 50 x 3 days + 200 
on final day 

C57BL/6J M >14 Back 6 % area [62] 

~7 weeks 55 x 6 days FVB M >17† Back 4 % area [35] 

8 weeks 50 x 5 days C57BL/6J M >13.9 Back 6 % area [60] 

8 weeks 50 x 5 days C57BL/6 M >16.7 Back 4 % area [63] 

8 weeks 50 x 5 days C57BL/6J M >13.9† Back 6 % area [72] 

Alloxan-induced diabetes 

Single dose 

1 week 150 ICR M >13.9† Back 4 Ratio of wound area [77] 

3 weeks 65 Swiss M >11.1 Back 10 % closure [84] 

Unknown 150 ICR F >13.9† Back 4 Ratio of wound area [67] 

Multiple dose 

1 week 100 x 3 days BALB/c M >16.7† Back 4 % closure [33] 

Non-obese diabetic (NOD) mice 

>4 weeks N/A NOD F >27.8 Flank 8 % area [26] 

Unknown N/A C57B6 U NR ‡ Back 10x10 % area [20] 

High-fat fed mice 

6 weeks N/A TALLYHO/Jng 
J and SWR/J 

F NR Back 6 # % closure [47] 

~8 weeks N/A C57BL/6J M NR Back 6 # % closure [89] 

10 weeks N/A C57BL/6- 
129/svev 

M NR Back 5 # % area [57] 

10 weeks N/A C57/BL6J M NR Back 10 x 10 % area [68] 

ob/ob mice 

8 weeks old N/A B6.Vlep ob/J M NR Back 9 Ratio of wound 
closure 

[82] 

8-12 weeks old N/A B6.VLepob/J M >16.7 Back 9 Ratio of wound 

closure 

[81] 

db/db mice 

6 weeks old N/A C57BLKS- 
LepR 

U NR Back 4 # % closure [46] 

6-8 weeks old N/A BKS.Cg- 

Dock7m+/+Lep 

rdb/J 

F NR Back 8 % closure [52] 

7 weeks old N/A db/db U NR Back 4 # % closure [56] 
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8 weeks old N/A C57BL/KsJ- 
Leprdb 

F NR Back 8 % area [31] 

8 weeks old N/A BKS.Cg- 

Dock7m+/+Lep 
rdb/J 

M NR Back 8 # % closure [45] 

8 weeks old N/A BKS(D)-Lepr 
db/dbJOrlRj 

M NR Back 6 % area [86] 

8-9 weeks old N/A C57Bl/ksOlaHs 
d-db 

M/F NR Flank 6 % closure [23] 

8-10 weeks old N/A LepRdb/db M >17 Back 6 % closure [93] 

8-12 weeks old N/A C57BL/KsJ- 
db/db 

F NR Back 15x15 % closure [17] 

8-12 weeks old N/A C57BL/KsJ- 
db/db 

F NR Back 20 % area [18] 

8-12 weeks old N/A C57BL/KsJ- 
db/db 

F NR Back 15x15 % closure [19] 

8-12 weeks old N/A C57BL/KsJ- 
db/db 

F NR Back 15x15 % closure [21] 

8-12 weeks old N/A C57BL/KsJ- 
db/db 

U NR Back 12x12 % closure [24] 

8-12 weeks old N/A B6.Cg-m+/+ 
Leprdb/J 

M >16.7 Back 6 % closure [53] 

8-12 weeks old N/A BKS.Cg- 

Dock7m+/+ 

Leprdb/J 

M NR Back 8 % closure [90] 

8-14 weeks old N/A B6.Cgm+/+ 
Leprdb/J 

U NR Back 20 % area [28] 

10 weeks old N/A C57BL/KsJ- 
db/db 

F NR Flank 7.5x7.5 % area [22] 

10-12 weeks old N/A BKS.Cg-m+/+ 
Leprdb 

U >19.4* Back 5 # % area [29] 

10-12 weeks old N/A BKS.Cg- 

Dock7m+/+ 

Leprdb/Jnju 

M NR Back 5 % area [88] 

10-14 weeks old N/A BKS.Cg-m-/- 
Leprdb/J 

M >16.7 Back 6 % closure [36] 

12 weeks old N/A db/db M >22.2† Back 10 # % area [70] 

12 weeks old N/A B6.BKS(D)- 
Leprdb/J 

M NR Back 6 # % closure [89] 

12-16 weeks old N/A db/db U NR Back 8 % closure [39] 

13 weeks old N/A BKS.Cg-m+/+ 
Leprdb/J 

F NR Back 15x15 % closure [32] 

24-28 weeks old N/A db/db U NR Back 7 % area [50] 

Unknown N/A db/db U NR Back 4 # % closure [40] 

Unknown N/A C57BL/KsJm/L 

eptdb 
U NR Back 6 % area [80] 

 

^responded upon correspondence, *used g/dL, which is likely a reporting error 

M = male, U = unknown; F = female; NR = not reported, N/A = not applicable, † = fasting blood glucose measured, ‡ = glycosuria was 

reported to be measured, # = splint used 
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Supplementary Table 5. Qualitative assessment of included studies for examining study quality and reporting. 

 

 

 

 

 
Apoptos is down-regulates inflammation under the advancing epithelial wound edge: Delayed patterns in diabetes and  

 

PDGF and TGF-alpha act synergistically  to improve wound healing in the genetically  diabetic mouse Acidic fibroblast grow th factor: evaluation of top ical formulations in a diabetic mouse wound  healing model improvement with topical grow th factors  

 Brown, RL., 

Breeden, MP., 

and 

Greenhalgh, 

DG. 1994 

 

 

 
Matuszewska, 

B., et al. 1994 

Brown, DL., 

Kao, WW-Y., 

and 

Greenhalgh, 

DG. 1997 

Section/Topic Item No. Checklist Item Description or Review Authors' Judgement 
   

       

METHODS  

General       

 
1 Provided a statement of ethical practice 

Indicated that animal studies complied with institutional or ethical 

guidelines 

 
1 

 
1 

 
1 

Experimental mice       

 
2 Indicated sex of included mice 

Clear report of which sex of mice was included in the study and 

numbers of each sex, if applicable 

 
1 

 
1 

 
0 

 
3 Specified experimental start date Reported what age the mice were at start of experimental time frame 

 

0.5 

 

0.5 

 

0.5 

 
3a Reported the strain and/or sub-strain of mice Clear report of strain and/or sub-strain of mice 

 

1 

 

1 

 

1 

  

4 
Indicated that calculations were performed to 

determine appropriate sample sizes 

Indicated that power calculations or similar statistical tests were 

performed to justify the sample sizes used in each animal study 

 
 

0 

 
 

0 

 
 

0 

Study design       

 
5 Random allocation of mice 

Indicates attempts to minimise bias by randomly allocating mice 

into experimental and control groups 

 
1 

 
0 

 
0 

  
6 

 
Appropriate inclusion of control mice 

Indicated that experimental control mice were littermates, vehicle- 

treated or heterozygotes, when applicable, of their 

diabetic/experimental counterparts 

 

 
1 

 

 
1 

 

 
0.5 

 
7 

Description of primary outcome 

measurements 
Gave a clear explanation of how primary outcomes were measured 

 
1 

 
1 

 
1 

  

7a 
Indicated primary outcome measurements 

were in a blinded-manner 

Demonstrates that measurements of primary outcomes were 

performed in an unbiased manner 

 
 

0.5 

 
 

0 

 
 

0 

  

7b 
Indicated repeated measurements of primary 

outcome measurements 

Indicated that examination of primary outcomes were assessed by 

additional independent observer(s) and thus deemed reproducible 

 
 

0 

 
 

0.5 

 
 

0 

RESULTS  

  
8 

 
Inclusion of metabolic parameter data 

Presented data concerning metabolic parameters which may be 

affected during the experimental time-frame, such as such as blood 

glucose level and body weights 

 

 
0 

 

 
0 

 

 
0 

 9 Recorded sample sizes clearly Exact sample size numbers, not ranges, were provided 1 1 1 

 10 Specified the use of SD or SEM Indicated that error bars in figure were SD or SEM 1 1 0 

 69.2 61.5 38.5 
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al. 2007 
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2009 
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MA. 2010 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

Apoptos is is  increased in a model of diabetes-impaired wound healing  in genetically  diabetic mice 

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

Topical application of yeast extract accelerates the wound healing of diabetic mice 

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

The role of oxid ised regenerated cellulose/collagen in w ound repair: effects in vitro on fibrob last b iology  and in vivo in  a model of 

compromised healing 

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

Differential expression of matrix metalloproteinases dur ing impaired wound healing of the diabetes mouse 

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

Effects of vascular endothelial growth factor on wound closure rates in the genetically  diabetic mouse model  

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

Nerve growth factor promotes reparative angiogenesis and inhibits endothelia l apoptosis in cutaneous wounds of Type 1 

diabetic m ice 

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

Tissue factor as a linkbetween wounding and  tis sue repair 

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

Placenta growth factor in diabetic wound heal ing: al tered expression and therapeutic po tential  

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

Sustained expression of H if-1α in the diabetic environment promotes ang iogenesis and cutaneous wound repair 

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

Pulsed electromagnetic fields accelerate normal and diabetic wound healing by  increasing endogenous FGF-2 release 

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

High-Mob ility  Group Box 1 Protein in Human and Murine Skin: Invo lvement in Wound Healing  

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

Improved cutaneous healing in d iabetic mice exposed to healthy  peripheral circulation  

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

Wound closure and metabolic parameter variability  in a db/db mouse model for diabetic ulcers  

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

Healing poten tial of Rosmarinus officinalis  L. on ful l-thic kness  excision  cutaneous  wounds in  alloxan-induced-diabetic BAL B/c m 

ice 

              

 

 
0 

 

 
1 

 

 
1 

 

 
0.5 

 

 
1 

 

 
1 

 

 
1 

 

 
0 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 
0 

 
1 

 
1 

 
0.5 

 
0 

 
1 

 
1 

 
1 

 
0 

 
0 

 
1 

 
1 

 
1 

 
1 

0 0.5 1 0.5 0.5 1 0.5 1 0.5 0.5 1 1 1 1 

0.5 1 1 1 1 0.5 0.5 0.5 1 1 0.5 1 1 0.5 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
1 

 
0 

 
0 

 
1 

 
1 

 
0 

 
0.5 

 
1 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
1 

 
0.5 

 
0.5 

 
1 

 
0.5 

 
0.5 

 
0 

 
1 

 
0 

 
1 

 
0.5 

 
0 

 
1 

 
1 

 
1 

0.5 1 1 1 1 0 1 1 0 1 1 1 1 1 

 
0 

 
1 

 
0 

 
0 

 
0 

 
0 

 
0 

 
1 

 
0 

 
1 

 
0 

 
0 

 
0 

 
0 

 
0 

 
1 

 
0 

 
0 

 
0 

 
0 

 
1 

 
0 
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Supplementary Table 6. Qualitative assessment of included studies for suitability as a model of diabetes-associated ulceration. 
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Diabetes-associated wound ulceration 
    

  
4 

 
Reported method of diabetes induction 

Provided a clear report of diabetes induction method if diabetes was chemically-induced or the source of 

genetically-modified diabetic mouse models 

 

1 

 5 Specified date of wound generation Gave a clear description on the amount of time after diabetes induction wounds were generated 
0.5 

 
5a 

Adequate duration of hyperglycaemia prior to 

wound creation 

Allowed for a sufficient duration of hyperglycaemia for the development of diabetes-associated injury (0 

points for <1 week, 0.5 points for 1 - 6 weeks. 1 point for >6 weeks) 

 

1 

 6 Reported method of wound creation Clear report of wound creation method 1 

 
6a Wound creation in the periphery of the limb 

As the majority of diabetes-associated ulcer occur in the feet of patients. A score of 0.5 given if wound 

is on the hindlimb. 

 

0 

Outcome measurements     

  

7 
Direct comparison between non-diabetic and 

diabetic animals performed 

Wound closure measurements were represented in the same figure or statistical analysis was performed 

between diabetic and non-diabetic mice. 

 
 

0.5 

 8 Inclusion of time of complete wound healing Reported the frequency of complete ulcer healing 
0 

  
9 

Examined parameter associated with 

ischaemia and/or blood flow in the affected 

area 

 
Performed experiments to examine blood flow in affected region, i.e. Laser Doppler imaging 

 

 
0 

  
10 

Examined parameters associated with 

neuropathy in mice 

Performed tests for the signs of diabetic neuropathy in mice, such as examinations for abnormal sensory 

symptoms, nerve conductivity velocity deficits and decrease in myelinated fiber and/or intraepidermal 
nerve fiber densities 

 

 

0 

 30.8 

Supplementary material BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2019-000982:e000982. 8 2020;BMJ Open Diab Res Care, et al. Huynh P



21 of 40 
 

 

 

 
Matuszewska, 

B., et al. 1994 

Brown, DL., 

Kao, WW-Y., 

and 

Greenhalgh, 

DG. 1997 

 

 

 
Darby, IA., et 

al. 1997 

 

 

 
Crowe, MJ., et 

al. 1999 

 

 

 
Hart, J., et al. 

2002 

 

 

 
Wall, SJ., et al. 

2002 

 

 

 
Kirchner, LM., 

et al. 2003 

 

 

 
Graiani, G., 

2004 

 

 

 
Chen, J., et al. 

2005 

 

 

 
Cianfarani, F., 

et al. 2006 

 

 

 
Mace, KA., et 

al. 2007 

 

 
Callaghan, 

MJ., et al. 

2008 

 

 

 
Straino, S., et 

al. 2008 

 

 
Pietramaggiori 

, G., et al. 

2009 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
Acidic fibroblast grow th factor: evaluation of top ical formulations in a diabetic mouse wound  healing model  

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 

Apoptos is down-regulates inflammation under the advancing epithelial wound edge: Delayed patterns in diabetes and 

improvement with topical grow th factors  

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
Apoptos is is  increased in a model of diabetes-impaired wound healing  in genetically  diabetic mice 

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
Topical application of yeast extract accelerates the wound healing of diabetic mice 

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 

The role of oxid ised regenerated cellulose/collagen in w ound repair: effects in vitro on fibrob last b iology  and in vivo in  a model of 

compromised healing 

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
Differential expression of matrix metalloproteinases dur ing impaired wound healing of the diabetes mouse 

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
Effects of vascular endothelial growth factor on wound closure rates in the genetically  diabetic mouse model  

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 

Nerve growth factor promotes reparative angiogenesis and inhibits endothelia l apoptosis in cutaneous wounds of Type 1 

diabetic m ice 

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
Tissue factor as a linkbetween wounding and  tis sue repair 

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
Placenta growth factor in diabetic wound heal ing: al tered expression and therapeutic po tential  

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
Sustained expression of H if-1α in the diabetic environment promotes ang iogenesis and cutaneous wound repair  

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
Pulsed electromagnetic fields accelerate normal and diabetic wound healing by  increasing endogenous FGF-2 release 

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
High-Mob ility  Group Box 1 Protein in Human and Murine Skin: Invo lvement in Wound Healing  

 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
Improved cutaneous healing in d iabetic mice exposed to healthy  peripheral circulation  

 

1 

 

0 

 

0.5 

 

0 

 

0 

 

0 

 

0 

 

1 

 

1 

 

1 

 

0 

 

1 

 

1 

 

0 

0 0 1 0 0 0 0 1 0 0 0 0 0 0 

 

1 

 

0 

 

0.5 

 

0 

 

0 

 

0 

 

0 

 

1 

 

1 

 

0 

 

0 

 

1 

 

0.5 

 

0 

1 0 0 0 0 0 0 1 0 0 0 0 0 0 

 

 
1 

 

 
1 

 

 
0 

 

 
1 

 

 
1 

 

 
0 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

0.5 0.5 0 0.5 1 0.5 0.5 1 0.5 1 0.5 0.5 1 1 

1 1 0 1 1 1 1 0.5 0.5 0.5 1 1 0.5 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

1 

 
 

0 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

0 

 
 

1 

 
 

0 

 
 

1 

 
 

1 

1 0.5 0 0.5 0.5 0 0.5 0 0.5 0 0 0.5 0 0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0.5 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

65.4 30.8 30.8 38.5 42.3 26.9 38.5 65.4 50.0 34.6 34.6 50.0 46.2 38.5 

Supplementary material BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2019-000982:e000982. 8 2020;BMJ Open Diab Res Care, et al. Huynh P



22 of 40 
 

 
 

Trousdale, 

RK., et al. 

2009 

 
Abu-Al-Basal, 

MA. 2010 

 
Fang, Y., et al. 

2010 

 
Jacobsen, JN., 

et al. 2010 

 
Marrotte, EJ., 

et al. 2010 

 
Albiero, M., et 

al. 2011 

 
Hegde, VN., et 

al. 2011 

 
Mirza, R. and 

Koh, TJ. 2011 

 
Wetterau, M., 

et al. 2011 

 

 
Badr, G. 2012 

 
Badr, G., et al. 

2012 

 
Loyd, CM., et 

al. 2012 

 
Mohany, M., 

et al. 2012 

 
Shin, L. and 

Peterson, DA. 
 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Wound closure and metabolic parameter variability  in a db/db mouse model for diabetic ulcers  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Healing poten tial of Rosmarinus officinalis  L. on ful l-thic kness  excision  cutaneous  wounds in  alloxan-induced-diabetic BAL B/c m 

ice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Granulocy te-macrophage colony-stimulating factor enhances wound  healing in d iabetes via upregu lation of proinflammatory  

cy  tokines  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Skin w ound healing in d iabetic β6 integrin-deficient mice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Manganese superoxide dismutase expression in endothelial  progenitor cells accelerates wound healing in d iabetic mice  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Defective recruitment, survival and pro liferation of bone marrow-derived progenitor cells at s ites of delayed diabetic wound 

healing in m ice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Effect of laser dose and treatment schedule on excision wound healing in diabetic mice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Dysregulation of monocy te/macrophage phenotype in wounds of diabetic mice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Topical proly  l hydroxy lase domain-2 silencing improves diabetic murine wound closure  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Supplementation  with undenatured whey  protein during diabetes mellitu s improves the healing and closure of diabetic wounds 

through the rescue of functional  long-l ived wound macrophages 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Treatment of diabetic mice with undenatured whey  protein accelerates the wound healing process by  enhancing the expression of 

MIP-1alpha, MIP-2, KC, CX3CL1 and TG F-beta in wounded tissue  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Transgenic overexpression of keratinocy te-specific VEGF and Ang1 in combination promotes wound healing under nondiabetic 

but not diabetic conditions  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Un-denatured whey protein expedites wound healing in d iabetic mice model by  enhancing the expression of beta-defensin 2, 3 and 

vascular endothelial growth  factor (VEGF) in the wounded t issue1  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Impaired therapeutic capacity  of autologous stem cells in  a model of type 2 diabetes 

 

0 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

0 

 

0 

 

0 

 

1 

 

1 

 

0 

 

0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

0 

 

1 

 

0 

 

1 

 

1 

 

1 

 

1 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

1 1 0 1 0 0 1 0 0 0 0 0 0 0 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

1 1 0 0.5 0.5 1 0.5 0.5 0 1 1 0.5 1 1 

1 0.5 0 1 1 0.5 0.5 1 0 0 0 1 0 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 0 0 0 0 0.5 0 0 0 0 0 0 0 0 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

0.5 

 
 

1 

 
 

1 

 
 

0.5 

 
 

1 

 
 

1 

0.5 0 0 0.5 0 0.5 1 0 1 0 0 0 0 0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

50.0 57.7 30.8 61.5 50.0 57.7 61.5 34.6 26.9 30.8 38.5 38.5 30.8 38.5 

Supplementary material BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2019-000982:e000982. 8 2020;BMJ Open Diab Res Care, et al. Huynh P



23 of 40 
 

 

 
 

Steinstraesser, 

L., et al. 2012 

Wagner, IJ., et 

al. 2012 

 
Badr, G. 2013 

Tie, L., et al. 

2013 

Dhall, S., et al. 

2014 

Fadini, GP., et 

al. 2014 

Gooyit, M., et 

al. 2014 

Liu, F., et al. 

2014 

Moura, LIF., 

et al. 2014 a) 

Moura, LIF., 

et al. 2014 b) 

Steinstraesser, 

L., et al. 2014 

Wang, XQ., et 

al. 2014 

Avitabile, S., 

et al. 2015 

Hozzein, WN., 

et al. 2015 
 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Innate defense regulator peptide 1018 in  wound heal ing and wound infection  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Obesity  impairs wound closure through a vasculogen ic mechanism 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Camel whey  protein enhances diabetic wound healing in a streptozotocin-induced diabetic mouse model: The critical role of β-  
 

Defensin-1, -2 and -3 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Genistein accelerates refractory  wound healing by  suppressing superox ide and FoxO1/iNO S pathway  in type 1 diabetes  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Generating and reversing chronic wounds in diabetic mice by  manipulating wound redox parameters 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
The molecular signature of impaired diabetic wound healing identifies serpinB3 as a healing biomarker  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
A chem ical biological strategy  to facilitate d iabetic wound healing  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Hydrogen sulfide improves wound  healing via restoration of endo thelial progenitor cell  functions and activat ion of ang iopo ietin- 

1 in type 2 diabetes  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Chitosan-based dressings  loaded with neurotensin—an efficient strategy  to improve early  diabetic wound healing  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Neurotensin-loaded collagen dress ings reduce inflammation and improve wound healing in diabetic mice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Skin electroporation of a plasmid encoding hCAP-18/LL-37 host defense peptide promotes wound healing  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Ganglioside GM3 deplet ion reverses impaired wound healing in d iabetic mice by  activating IGF-1 and in sulin receptors 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Interleukin-22 Promotes Wound Repair in Diabetes by  Improving Keratinocy te Pro-Healing Functions  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Topical application of propolis enhances cutaneous wound healing by  promoting TGF-beta/smad-mediated collagen production in 

a streptozo tocin-induced type I diabetic mouse model 

 

0 

 

0 

 

0 

 

1 

 

0 

 

1 

 

0 

 

1 

 

1 

 

1 

 

0 

 

0 

 

1 

 

1 

0 0 0 0 0 0 0 0 0 0 0 1 1 0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

1 

 

0 

 

1 

 

1 

 

1 

 

0 

 

0 

 

1 

 

0 

0 0 0 0 0 0 0 0 0 0 0 1 0 0 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

1 1 1 0.5 0.5 1 0.5 0.5 1 1 1 1 1 1 

1 1 0 0 1 0.5 1 1 0 0 1 1 0.5 0.5 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 0 0 0 0 0.5 0 0 0 0 0 0 0 0 

 
 

0 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

0 

 
 

0 

 
 

0 

 
 

1 

 
 

1 

 
 

1 

0 0 0 0 0.5 0 1 0 0 0.5 0 0 0.5 0 

 
0 

 
0 

 
0 

 
1 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

30.8 38.5 30.8 42.3 38.5 53.8 42.3 50.0 38.5 42.3 30.8 53.8 61.5 42.3 

Supplementary material BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2019-000982:e000982. 8 2020;BMJ Open Diab Res Care, et al. Huynh P



24 of 40 
 

 
 

 
Leal, EC., et 

al. 2015 

 
Lim, YC., et 

al. 2015 

 
Rebalka, IA., 

et al. 2015 

 
Wong, SL., et 

al. 2015 

 
Badr, G., et al. 

2016 

 
Desposito, D., 

et al. 2016 

 
Dong, MW., et 

al. 2016 

Eo, H., Lee, H- 

J. and Lim, Y. 

2016 

 
Katagiri, S., et 

al. 2016 

 
Long, M., et 

al. 2016 

 
Soares, MA., 

et al. 2016 

 
Tan, JT., et al. 

2016 

 
Tellechea, A., 

et al. 2016 

 
Wu, Y., et al. 

2016 
 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Subs tance P promotes wound healing in diabetes by  modulating inflammation and macrophage phenotype 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Proinsulin C-peptide prevents impaired wound healing by  activating angiogenesis in diabetes  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Inhibit ion of PAI-1 Via PAI-039 Improves Dermal Wound Closure in D iabetes 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Diabetes primes neutrophils to undergo NETosis, which impairs wound healing  

 
 

 
 

 
 

 

 
 

 
 

 

 

Bee Venom Accelerates Wound Healing in D iabetic Mice by  Suppress ing Activating Transcrip tion Factor -3 (ATF-3) and 

Inducible Nitric Ox ide Synthase (iNOS)-Med iated Oxidative Stress  and Recruiting Bone Marrow-Derived Endothel ial  

Progenitor Cells  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Improvement of skin wound healing in diabetic mice by  kinin B2 receptor bloc kade  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Activation of α7nA ChR Promotes Diabetic Wound Healing by  Suppressing AGE-Induced TNF-α Production  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Ameliorative effect of dietary  genistein on diabetes induced hyper-inflammation and oxidat ive stress during early  stage of 

wound healing in alloxan induced d iabetic mice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Overexpressing IRS1 in Endothel ial Cells Enhances Ang ioblast  Differentiation and Wound Healing in Diabetes and Insulin  

Resistance  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
An essential role of N RF2  in d iabetic wound healing  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Restoration  of Nrf2 signaling normalizes the regenerative niche 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
High-Density  Lipopro teins Rescue Diabetes-Impaired Angiogenesis via Scavenger Receptor Class B Type I 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Mast Cells Regulate Wound Healing in D iabetes 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Hyperglycaemia inhibits REG3A expression to exacerbate TLR3-mediated skin inflammation in diabetes  

 

1 

 

1 

 

0.5 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

0 

 

1 

 

1 

0 1 0 0 0 0 0 0 0.5 0 0 0 0 0 

 

0 

 

1 

 

0 

 

1 

 

0 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

0 

 

1 

 

1 

0 0 0 0 0 1 1 1 1 1 0 0 1 0 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
0.5 

 

 
0.5 

 

 
1 

 

 
1 

 

 
1 

1 0.5 1 1 1 1 1 0 0.5 1 1 1 1 0.5 

1 0.5 1 1 0.5 0.5 0.5 0 0.5 0.5 1 0.5 1 0.5 

1 1 1 1 1 1 1 1 1 1 1 0.5 1 1 

0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

0 0 1 1 0 0.5 0 0 0 0 0 0 0 0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
1 

 
0 

 
1 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0.5 

 
0 

 
0 

 
0 

 
0 

46.2 57.7 50.0 61.5 42.3 61.5 57.7 46.2 57.7 65.4 50.0 38.5 61.5 46.2 

Supplementary material BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2019-000982:e000982. 8 2020;BMJ Open Diab Res Care, et al. Huynh P



25 of 40 
 

 
 

 
Yu, JW., et al. 

2016 

Agostinho 

Hunt, AM., et 

al. 2017 

Nishikai-Yan 

Shen, T., et al. 

2017 

Shin, J., Yang, 

SJ. and Lim, 

Y. 2017 

 
Singla, R., et 

al. 2017 

 
Wang, Y., et 

al. 2017 

 
Xu, C., et al. 

2017 

 
Zhao, H., et al 

2017 a) 

 
Zhao, H., et al 

2017 b) 

 
Botusan, IR., 

et al. 2018 

 
Cadoso, SH., 

et al. 2018 

 
Hozzein, WN., 

et al. 2018 

Jiménez- 

Jiménez, C., et 

al. 2018 

 
Shi, Y., et al. 

2018 
 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Metformin improves the angiogenic functions of endo thelial progenitor cells via activating A MPK/eNOS pathway  in diabetic 

m ice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

A bioluminescent Pseudomonas aeruginosa wound model reveals increased mortality  of type 1 diabetic mice to biofilm 

infection  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
I n te r leu k in - 6  s t i m u l a tes  A k t an d  p 3 8  M A P K  p h o s p h o r y la t io n  an d  f ib r o b las t  m ig r a t io n  in  n o n - d iab e ti c  b u t  n o t  d iab e ti c  m i ce  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Gamma-tocopherol supplementation ameliorated hyper-inflammatory  response during the early  cutaneous wound healing  in 

alloxan-induced diabetic mice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

In vivo diabetic wound healing poten tial of nanob iocomposites containing bamboo cellulo se nanocrystals impregnated with 

silver nanoparticles  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
IL-15 enhances activation and IGF-1 production of dendritic epidermal T cells to promote wound healing in diabetic mice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Mono-epoxy -tocotrienol-alpha enhances wound healing in diabetic mice and stimulates in vi tro angiogenesis and cell migration  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Cy tochrome P450 (CYP) epoxygenases as potential targets in the management of impaired diabetic wound healing  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Hydrogen sulfide improves diabetic wound  healing in ob/ob mice via attenuating inflammation 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Deficiency  of liver-derived insulin- like growth  factor-I (IGF-I) does not interfere with the skin wound  healing rate  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Synthesis of newly  functionalized 1 ,4-naphthoquinone derivat ives and their effects on wound healing in alloxan-induced 

diabetic m ice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Bee venom improves diabetic wound healing by  protecting functional macrophages from apoptosis and enhancing Nrf2, Ang-1 

and Tie-2 signaling  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Effect of N-acy l-dopamines on beta cell differentiation and wound healing in diabetic mice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

FOXO1 inhib ition po tentiates  endothel ial angiogenic functions in diabetes v ia suppress ion of RO CK1/Drp1-mediated 

m itochondrial f ission  

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

0 

 

1 

 

0 

 

0 

 

1 

 

1 

 

0 

 

1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

1 

 

1 

 

1 

 

1 

 

0 

 

0 

 

0 

 

1 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0.5 

0 0 1 1 0 0 0 1 1 0 0 0 0 1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

 

 
0 

 

 
1 

 

 
1 

 

 
1 

 

 
1 

1 1 

 

0 0 1 0 0.5 1 1 1 1 1 1 

0.5 0.5 0.5 0.5 0.5 0.5 0 1 1 0.5 0.5 0.5 1 0.5 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

0 0 0 0 0 0 1 0 0 0 0 0 0 0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
1 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

50.0 50.0 57.7 50.0 34.6 42.3 30.8 57.7 46.2 26.9 42.3 42.3 38.5 61.5 

Supplementary material BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2019-000982:e000982. 8 2020;BMJ Open Diab Res Care, et al. Huynh P



26 of 40 
 

 
 

 
Wang, F., et 

al. 2018 

 
Yan, J., et al. 

2018 

 
Yu, B., et al. 

2018 

Yuan, Y., Das, 

SK. and Li, M. 

2018 

 
Li, X., et al. 

2019 

 
Yang, C-T., et 

al. 2019 
 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Effects of CD100 promote wound healing in diabetic mice 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Diabetes impairs wound healing by  Dnmt1-dependent dysregulation of hematopoietic s tem cells differentiation towards 

macrophages 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Glycoprotein Nonmelanoma Clone B Regu lates the Crosstalkbetween Macrophages and Mesenchymal Stem Cells toward 

Wound Repair  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Vitamin D ameliorates impaired wound healing in streptozo tocin-induced d iabetic mice by  suppressing NF- kappa B-mediated 

inflammatory  genes 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
SIRT1 activation promotes ang iogenesis in d iabetic wounds  by  protecting endothe lial cells again st ox idative s tress  

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
Hydrogen sulfide primes diabetic wound to close through inhibi tion of NETosis  

 

0 

 

0 

 

0 

 

1 

 

1 

 

1 

0 0 0 0 0 0 

 

0 

 

0 

 

0 

 

1 

 

1 

 

1 

0 0 0 1 0 0 

 

 
1 

 

 
0.5 

 

 
1 

 

 
1 

 

 
0 

 

 
1 

0.5 0.5 0.5 1 0.5 0.5 

1 0.5 1 0.5 0.5 1 

1 1 1 1 1 1 

0 0 0 0 0 0 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

 
 

1 

1 0 0 1 0 0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

42.3 26.9 34.6 65.4 38.5 50.0 

Supplementary material BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2019-000982:e000982. 8 2020;BMJ Open Diab Res Care, et al. Huynh P



27 of 40 
 

Supplementary Table 7. Raw data used for meta-analysis of mouse models of diabetic wound closure (Figure 1a) 
 
Study or Subgroup 

Day 

recorded 

Non-diabetic Control 

Mean SD Total 

Diabetic Animals 

Mean SD 

 
Total 

 
Weight 

SMD 

2.1.1 Single dose streptozotocin-induced diabetic mice          

Moura, LIF. et al 2014 [54] 3 -14.33 8.387032 7 -14 12.80544 7 1.40% -0.03 [-1.08, 1.02] 

Hegde, VN. et al 2011 [38] 3 6.64 4.497777 7 1.73 1.005385 7 1.30% 1.41 [0.19, 2.63] 

Hozzein, WN. et al 2015 [59] 3 19.36 10.53038 10 3.03 10.53038 10 1.40% 1.49 [0.47, 2.50] 

Badr, G. et al 2016 [64] 3 20 10.87824 10 13.02 9.803061 10 1.50% 0.65 [-0.26, 1.55] 

Tan, JT. et al 2016 [71] 3 3.326 6.673049 11 3.588 9.863642 11 1.60% -0.03 [-0.87, 0.81] 

Cianfarani, F. et al 2006 [27] 2 3.979 7.785 9 7.616 15.924 9 1.50% -0.28 [-1.21, 0.65] 

Lim, YC. et al 2015 [61] 2 64.951 6.121 10 26.426 7.651 10 0.80% 5.33 [3.29, 7.37] 

Dong, MW. et al 2016 [66] 3 32.9 8.230286 6 10.65 6.417663 6 0.90% 2.78 [1.01, 4.55] 

Yuan, Y. et al 2018 [91] 3 24.451 1.472 15 16.139 1.956 15 1.10% 4.67 [3.22, 6.13] 

Albiero, M. et al 2011 [37] 4 71.68 4.497199 8 56.11 17.53625 8 1.40% 1.15 [0.07, 2.23] 

Fadini, GP. et al 2014 [51] 3 72.6 9.486833 10 53 15.81139 10 1.50% 1.44 [0.43, 2.45] 

Avitabile, S. et al 2015 [58] 4 32.999 6.023 12 0.376 2.387 12 0.70% 6.88 [4.60, 9.15] 

Straino, S. et al 2008 [30] 3 25.19 21.82384 12 14.44 14.13353 12 1.60% 0.56 [-0.25, 1.38] 

Rebalka, IA. et al 2015 [62] 4 23.252 15.43508 10 15.284 21.08923 10 1.50% 0.41 [-0.48, 1.30] 

Loyd, CM. et al 2012 [43] 2 28.782 12.40202 23 19.543 10.95368 23 1.70% 0.78 [0.17, 1.38] 

Fang, Y. et al 2010 [34] 5 80.442 1.029 5 55.59 2.5 5 0.10% 11.74 [5.02, 18.47] 

Badr, G. 2012 [41] 4 26.77 19.98559 10 2.41 19.03691 10 1.50% 1.20 [0.23, 2.16] 

Badr, G. et al 2012 [42] 4 33.994 20.2449 10 6.86 23.13839 10 1.50% 1.20 [0.23, 2.16] 

Mohany, M. et al 2012 [44] 4 33.819 12.45621 10 5.977 17.05733 10 1.40% 1.79 [0.71, 2.86] 

Badr, G. 2013 [48] 4 30.53 11.57394 10 13.43 16.41222 10 1.50% 1.15 [0.19, 2.12] 

Subtotal (95% CI)    205   205 26.10% 1.53 [0.96, 2.10] 

Heterogeneity: Tau² = 1.28; Chi² = 106.14, df = 19 (P < 0.00001); I² = 82%          

Test for overall effect: Z = 5.25 (P < 0.00001)          

2.1.2 Multiple dose streptozotocin-induced diabetic mice 
         

Moura, LIF. et al 2014 [55] 3 -8.22 6.708204 5 -0.76 8.429976 5 1.20% -0.88 [-2.22, 0.45] 

Tie, L. et al 2013 [49] 2 26.298 15.59401 13 7.268 9.378039 13 1.50% 1.43 [0.55, 2.31] 

Shi, Y. et al 2018 [87] 4 20.66 11.9588 7 6.94 12.40857 7 1.40% 1.05 [-0.09, 2.20] 

Wu, Y. et al 2016 [73] 3 37.897 16.30312 7 18.196 7.246713 7 1.30% 1.46 [0.23, 2.69] 

Wu, Y. et al 2016 [73] 3 37.933 14.10979 7 18.669 7.839361 7 1.30% 1.58 [0.33, 2.83] 

Wu, Y. et al 2016 [73] 3 49.539 11.72598 12 -6.771 26.11933 12 1.30% 2.69 [1.53, 3.84] 

Wu, Y. et al 2016 [73] 3 47.411 16.473 9 8.171 25.317 9 1.40% 1.75 [0.62, 2.88] 

Singla, R. et al 2017 [78] 3 19.36 6.24 3 15.91 3.23 3 1.00% 0.56 [-1.13, 2.24] 

Hozzein, WN. et al. 2018 [85] 3 23.427 12.04828 10 10.102 8.810106 10 1.50% 1.21 [0.24, 2.18] 

Li, X., et al. 2019 [92] 3 35.656 10.99698 5 19.947 21.99396 5 1.20% 0.82 [-0.51, 2.14] 

Katagiri, S. et al 2016 [68] 3 29.871 12.85963 5 20.447 17.85947 5 1.30% 0.55 [-0.73, 1.82] 

Wang, Y. et al 2017 [79] 3 58.78 5.96 9 38.17 9.01 9 1.20% 2.57 [1.24, 3.89] 

Botusan, IR. et al 2018 [83] 2 20.377 12.465 9 -3.962 15.324 9 1.40% 1.66 [0.55, 2.77] 

Graiani, G. et al 2004 [25] 3 46.97 5.281004 10 34.42 5.64 9 1.30% 2.20 [1.00, 3.39] 

Long, M., et al 2016 [69] 3 14.48 7.714435 5 8.97 4.94171 5 1.20% 0.77 [-0.54, 2.08] 

Yu, JW. et al 2016 [74] 2 51.38 12.00321 5 28.068 8.237674 5 1.00% 2.05 [0.35, 3.74] 

Agostinho Hunt, AM. et al 2017 [75] - - - - - - - - Not estimable 

Nishikai-Yan Shen, T. et al 2017 [76] 3 12.55 5.72 4 3.13 4.68 4 0.90% 1.57 [-0.19, 3.32] 

Desposito, D. et al 2016 [65] 3 56.164 22.14758 7 35.969 8.098645 7 1.30% 1.13 [-0.03, 2.29] 

Rebalka, IA. et al 2015 [62] 2 30.523 13.084 4 20.058 10.466 4 1.10% 0.77 [-0.72, 2.25] 

Jacobsen, JN. et al 2010 [35] 3 68.807 6.408 9 60.609 11.27361 14 1.60% 0.81 [-0.06, 1.69] 

Leal, EC. et al 2015 [60] 3 -14.093 17.19118 8 -10.043 12.41962 8 1.50% -0.26 [-1.24, 0.73] 

Leal, EC. et al 2015 [60] 3 -2.516 13.10976 8 -15.816 10.14557 8 1.40% 1.07 [0.00, 2.14] 

Wong, SL. et al 2015 [63] 3 20.712 13.10705 7 4.69 13.305 9 1.40% 1.15 [0.06, 2.23] 

Tellechea, A. et al 2016 [72] 3 17.092 13.06021 10 10.02 15.53311 10 1.50% 0.47 [-0.42, 1.36] 

Subtotal (95% CI)    178   184 31.20% 1.16 [0.84, 1.47] 

Heterogeneity: Tau² = 0.26; Chi² = 40.18, df = 23 (P = 0.01); I² = 43%          

Test for overall effect: Z = 7.12 (P < 0.00001)          

2.1.3 Single dose alloxan-induced diabetic mice 
         

Shin, J. et al [77] 3 43 9.797959 6 27 9.797959 6 1.20% 1.51 [0.16, 2.86] 

Eo, H. et al 2016 [67] 3 47.503 11.85798 6 28.744 7.049631 6 1.20% 1.78 [0.35, 3.20] 

Cardoso, SH. et al 2018 [84] 3 5.52 4.69 5 3.73 0.84 5 1.30% 0.48 [-0.79, 1.75] 

Subtotal (95% CI)    17   17 3.60% 1.20 [0.42, 1.99] 

Heterogeneity: Tau² = 0.01; Chi² = 2.06, df = 2 (P = 0.36); I² = 3%          

Test for overall effect: Z = 3.00 (P = 0.003)          

2.1.4 Multiple dose alloxan-induced diabetic mice 
         

Abu-Al-Basal, MA. 2010 [33] 3 22.66 1.959592 6 11.58 1.861612 6 0.50% 5.35 [2.50, 8.20] 

Subtotal (95% CI)    6   6 0.50% 5.35 [2.50, 8.20] 

Heterogeneity: Not applicable          

Test for overall effect: Z = 3.68 (P = 0.0002)          

2.1.5 Non-obese diabetic mice 
         

Chen, J. et al 2005 [26] 3 50.63 8.887 18 39.061 5.642 14 1.60% 1.47 [0.68, 2.27] 

Darby, IA. et al 1997 [20] - - - - - - - - Not estimable 

Subtotal (95% CI) 18 14 1.60% 1.47 [0.68, 2.27] 

Heterogeneity: Not applicable     

Test for overall effect: Z = 3.62 (P = 0.0003)     

2.1.6 High fat fed mice 
    

Wagner, IJ. et al 2012 [47] - - - - - - - - Not estimable 

Yan, J. et al 2018 [89] 3 37.7 15.142 4 11.471 19.40867 8 1.20% 1.33 [-0.04, 2.69] 

Wang, XQ. et al 2014 [57] 3 36.322 13.0855 10 35.632 11.27352 10 1.60% 0.05 [-0.82, 0.93] 

Katagiri, S. et al 2016 [68] 3 21.32 1.891714 5 25.718 6.820007 5 1.20% -0.79 [-2.11, 0.52] 

Subtotal (95% CI)    19   23 4.00% 0.17 [-0.89, 1.23] 

Heterogeneity: Tau² = 0.51; Chi² = 4.88, df = 2 (P = 0.09); I² = 59%          

Test for overall effect: Z = 0.31 (P = 0.75)          

2.1.7 ob/ob mice 
         

Zhao, H. et al 2017 [82] 2 85 5.196152 3 21 8.660254 3 0.10% 7.17 [0.06, 14.27] 

Zhao, H. et al 2017 [81] 2 83 4.472136 5 32 24.59675 5 0.90% 2.61 [0.69, 4.53] 

Subtotal (95% CI)    8   8 1.00% 3.55 [-0.07, 7.18] 

Heterogeneity: Tau² = 3.36; Chi² = 1.48, df = 1 (P = 0.22); I² = 32%          

Test for overall effect: Z = 1.92 (P = 0.05)          

2.1.8 db/db diabetic mice 
         

Steinstraesser, L. et al 2012 [46] 4 3.37 3.085774 5 9.22 7.334303 5 1.20% -0.94 [-2.29, 0.41] 

Gooyit, M. et al 2014 [52] 3 16.58 21.71 28 13.68 16.71 28 1.80% 0.15 [-0.38, 0.67] 

Steinstraesser, L. et al 2014 [56] 2 13.148 4.389401 5 4.073 3.740371 6 1.00% 2.05 [0.45, 3.65] 

Pietramaggiori, G. et al 2009 [31] 4 43.058 18.147 12 4.42 18.492 12 1.40% 2.04 [1.02, 3.05] 

Shin, L. and Peterson, DA. 2012 [45] 3 3.291 1.201666 10 2.914 1.201666 10 1.50% 0.30 [-0.58, 1.18] 

Jiménez-Jiménez, C. et al 2018 [86] - - - - - - - - Not estimable 

Wall, SJ. et al 2002 [23] 3 16.695 12.79774 10 -3.377 8.547637 10 1.40% 1.77 [0.70, 2.83] 

Yang, C-T. et al 2019 [93] 3 13.039 9.456 6 -6.998 18.688 6 1.20% 1.25 [-0.04, 2.53] 

Brown, RL. et al 1994 [17] 3 2.079 4.525 8 -13.119 6.101 8 1.10% 2.68 [1.23, 4.12] 

Matuszewska, B. et al 1994 [18] 3 -9.347 6.33683 6 -15.168 14.22416 8 1.40% 0.47 [-0.61, 1.55] 

Brown, DL. et al 1997 [19] 3 -1.6 6.172714 6 -5.38 7.519934 6 1.30% 0.51 [-0.65, 1.67] 

Crowe, MJ. et al 1999 [21] 3 9.386 5.601983 6 2.939 1.998784 6 1.20% 1.41 [0.09, 2.74] 

Kirchner, LM. et al 2003 [24] 5 23.067 10.79731 7 0 4.836433 7 1.10% 2.58 [1.04, 4.12] 

Liu, F. et al 2014 [53] 2 10.78 17.99336 10 -8.43 19.41 9 1.50% 0.98 [0.02, 1.95] 

Yu, B. et al 2018 [90] 3 7.812 4.872 4 6.018 6.664 4 1.20% 0.27 [-1.13, 1.67] 

Mace, KA. et al 2007 [28] 5 31.22 16.94 6 -6.17 8.47 6 1.00% 2.58 [0.89, 4.27] 

Mace, KA. et al 2007 [28] 5 32.275 8.291 6 -4.234 3.88 6 0.50% 5.21 [2.42, 7.99] 

Hart, J., et al 2002 [22] 4 60.22 13.81 10 -4.52 31.57 8 1.20% 2.65 [1.30, 3.99] 

Callaghan, MJ. et al 2008 [29] 2 8.63 12.34543 6 2.81 12.24745 6 1.30% 0.44 [-0.71, 1.59] 

Wang, F. et al 2018 [88] 3 5.926 10.668 10 -2.963 12.742 12 1.60% 0.72 [-0.15, 1.59] 

Marrotte, EJ. et al 2010 [36] 4 40.131 22.64823 10 6.419 9.534267 10 1.40% 1.86 [0.77, 2.95] 

Soares, MA. et al 2016 [70] - - - - - - - - Not estimable 

Yan, J. et al 2018 [89] 3 37.7 15.142 4 6.261 11.93879 8 1.00% 2.24 [0.61, 3.86] 

Mirza, R. and Koh, TJ. 2011 [39] 5 42.77 9.503515 8 14.31 13.20875 8 1.20% 2.34 [0.99, 3.69] 

Trousdale, RK. et al 2009 [32] 5 31.93 14.01606 11 18.639 11.73128 31 1.70% 1.06 [0.33, 1.78] 

Dhall, S. et al 2014 [50] 5 6.37 6.688 7 18.143 13.061 7 1.30% -1.06 [-2.21, 0.08] 

Wetterau, M. et al 2011 [40] - - - - - - - - Not estimable 

Xu, C. et al 2017 [80] 2 5.054 12.79254 5 1.963 35.5982 5 1.30% 0.10 [-1.14, 1.35] 

Subtotal (95% CI)    206   232 32.00% 1.18 [0.76, 1.60] 

Heterogeneity: Tau² = 0.77; Chi² = 82.22, df = 24 (P < 0.00001); I² = 71%          

Test for overall effect: Z = 5.46 (P < 0.00001)          

Total (95% CI) 
   

657 
  

689 100.00% 1.25 [1.01, 1.48] 

Heterogeneity: Tau² = 0.75; Chi² = 260.03, df = 78 (P < 0.00001); I² = 70%          

Test for overall effect: Z = 10.25 (P < 0.00001)          

Test for subgroup differences: Chi² = 15.17, df = 7 (P = 0.03), I² = 53.9%          
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Supplementary Table 8. Raw data used for meta-analysis of mouse models of diabetic wound closure (Figure 1b) 
 
Study or Subgroup 

Day 

recorded 

Non-diabetic Control 

Mean SD Total 

Diabetic Animals 

Mean SD 

 
Total 

 
Weight 

SMD 

2.2.1 Single dose streptozotocin-induced diabetic mice          

Moura, LIF. et al 2014 [54] 8 39 11.4561 7 38.67 11.4561 7 1.50% 0.03 [-1.02, 1.07] 

Hegde, VN. et al 2011 [38] 7 20.14 5.21213 7 8.81 1.852026 7 1.20% 2.71 [1.13, 4.29] 

Hozzein, WN. et al 2015 [59] 6 55.21 15.30542 10 22.08 13.40806 10 1.40% 2.21 [1.04, 3.37] 

Badr, G. et al 2016 [64] 6 60.31 10.87824 10 26.2 8.348413 10 1.30% 3.37 [1.91, 4.83] 

Tan, JT. et al 2016 [71] 7 17.179 11.46557 11 14.802 10.03942 11 1.50% 0.21 [-0.63, 1.05] 

Cianfarani, F. et al 2006 [27] 7 48.27 24.912 9 34.934 20.913 9 1.50% 0.55 [-0.39, 1.50] 

Lim, YC. et al 2015 [61] 6 49.555 6.816 10 51.321 10.709 10 1.50% -0.19 [-1.07, 0.69] 

Dong, MW. et al 2016 [66] 7 66.36 5.486857 6 25.98 9.626495 6 0.80% 4.76 [2.17, 7.34] 

Yuan, Y. et al 2018 [91] 6 60.147 1.834 15 25.184 1.838 15 0.30% 18.53 [13.45, 23.61] 

Albiero, M. et al 2011 [37] 7 100 4.016367 8 83.89 5.996266 8 1.20% 2.98 [1.44, 4.53] 

Fadini, GP. et al 2014 [51] 6 94.7 12.64911 10 80 9.486833 10 1.50% 1.26 [0.28, 2.24] 

Avitabile, S. et al 2015 [58] 7 55.709 6.77 12 15.934 3.388 12 0.90% 7.17 [4.81, 9.53] 

Straino, S. et al 2008 [30] 7 83.89 11.11977 12 73.89 22.58594 12 1.50% 0.54 [-0.28, 1.36] 

Rebalka, IA. et al 2015 [62] 8 56.096 13.37011 10 45.691 23.657 10 1.50% 0.52 [-0.38, 1.41] 

Loyd, CM. et al 2012 [43] 7 62.606 12.42604 14 59.771 10.164 16 1.60% 0.24 [-0.48, 0.97] 

Fang, Y. et al 2010 [34] 7 96.55 1.511 5 64.479 2.808 5 0.20% 12.85 [5.51, 20.19] 

Badr, G. 2012 [41] 7 52.03 18.05661 10 14.44 24.72901 10 1.50% 1.66 [0.61, 2.71] 

Badr, G. et al 2012 [42] 7 58.232 16.88024 10 16.51 26.51254 10 1.40% 1.80 [0.72, 2.87] 

Mohany, M. et al 2012 [44] 7 58.017 17.05733 10 15.889 14.29033 10 1.40% 2.56 [1.32, 3.81] 

Badr, G. 2013 [48] 7 58.01 17.42415 10 22.14 12.55424 10 1.40% 2.26 [1.09, 3.44] 

Subtotal (95% CI)    196   198 25.20% 2.09 [1.35, 2.84] 

Heterogeneity: Tau² = 2.27; Chi² = 148.95, df = 19 (P < 0.00001); I² = 87%          

Test for overall effect: Z = 5.49 (P < 0.00001)          

2.2.2 Multiple dose streptozotocin-induced diabetic mice 
         

Moura, LIF. et al 2014 [55] 8 32.52 11.29214 5 30.94 9.279682 5 1.40% 0.14 [-1.10, 1.38] 

Tie, L. et al 2013 [49] 6 67.993 6.861364 13 39.966 19.33657 13 1.50% 1.87 [0.92, 2.82] 

Shi, Y. et al 2018 [87] 6 52.43 11.48256 7 17.89 13.33459 7 1.20% 2.60 [1.05, 4.14] 

Wu, Y. et al 2016 [73] 7 82.079 7.246713 7 65.118 8.686002 7 1.30% 1.99 [0.62, 3.35] 

Wu, Y. et al 2016 [73] 7 82.371 7.037698 7 65.33 9.8078 7 1.30% 1.87 [0.54, 3.20] 

Wu, Y. et al 2016 [73] 7 67.73 13.2174 5 35.623 18.93055 5 1.20% 1.78 [0.18, 3.37] 

Wu, Y. et al 2016 [73] 7 81.86 6.948988 12 32.929 22.92196 12 1.40% 2.79 [1.61, 3.97] 

Singla, R. et al 2017 [78] 10 51.4 13.98 3 41.51 7.32 3 1.20% 0.71 [-1.03, 2.45] 

Hozzein, WN. et al. 2018 [85] 6 46.124 14.84373 10 19.18 9.259149 10 1.40% 2.09 [0.95, 3.22] 

Li, X., et al. 2019 [92] 7 53.142 7.949222 5 35.931 11.91824 5 1.30% 1.53 [0.02, 3.05] 

Katagiri, S. et al 2016 [68] 7 81.295 6.039 9 40.179 15.669 9 1.30% 3.30 [1.77, 4.83] 

Wang, Y. et al 2017 [79] 7 92.36 3.52 9 78.17 5.19 9 1.30% 3.05 [1.59, 4.50] 

Botusan, IR. et al 2018 [83] 6 63.396 6.225 9 47.169 18.687 9 1.50% 1.11 [0.10, 2.12] 

Graiani, G. et al 2004 [25] 7 72.88 3.734234 5 64.29 4.648548 10 1.30% 1.84 [0.52, 3.16] 

Long, M., et al 2016 [69] 7 54.35 7.401385 5 44 8.653583 5 1.30% 1.16 [-0.24, 2.56] 

Yu, JW. et al 2016 [74] 6 74.847 7.553438 5 54.756 4.114365 5 1.00% 2.98 [0.90, 5.07] 

Agostinho Hunt, AM. et al 2017 [75] 9 90.306 3.827 10 56.123 4.981 10 0.80% 7.37 [4.68, 10.07] 

Nishikai-Yan Shen, T. et al 2017 [76] 7 63.12 9.36 4 21.56 13 4 0.80% 3.19 [0.60, 5.79] 

Desposito, D. et al 2016 [65] 7 76.86 9.262775 7 67.346 5.074551 7 1.40% 1.19 [0.02, 2.36] 

Rebalka, IA. et al 2015 [62] 8 57.703 10.76 4 51.599 9.03 4 1.30% 0.53 [-0.90, 1.97] 

Jacobsen, JN. et al 2010 [35] 6 95.853 5.841 9 93.226 4.224331 14 1.50% 0.52 [-0.34, 1.37] 

Leal, EC. et al 2015 [60] 7 32.752 12.2584 8 9.588 18.17547 8 1.40% 1.41 [0.28, 2.54] 

Leal, EC. et al 2015 [60] 7 23.207 15.28199 8 21.181 13.85081 8 1.50% 0.13 [-0.85, 1.11] 

Wong, SL. et al 2015 [63] 7 50.325 13.45365 7 33.371 16.818 9 1.40% 1.04 [-0.03, 2.11] 

Tellechea, A. et al 2016 [72] 7 64.44 18.0155 10 34.381 20.58643 10 1.50% 1.49 [0.47, 2.50] 

Subtotal (95% CI)    183   195 32.60% 1.69 [1.27, 2.11] 

Heterogeneity: Tau² = 0.67; Chi² = 62.28, df = 24 (P < 0.0001); I² = 61%          

Test for overall effect: Z = 7.86 (P < 0.00001)          

2.2.3 Single dose alloxan-induced diabetic mice 
         

Shin, J. et al [77] 7 79 4.898979 6 52 9.797959 6 1.10% 3.22 [1.28, 5.15] 

Eo, H. et al 2016 [67] 7 81.241 11.48811 6 42.511 50.39825 6 1.40% 0.98 [-0.25, 2.21] 

Cardoso, SH. et al 2018 [84] 6 27.86 5.11 5 13.52 2.09 5 1.00% 3.32 [1.08, 5.56] 

Subtotal (95% CI)    17   17 3.40% 2.32 [0.63, 4.01] 

Heterogeneity: Tau² = 1.41; Chi² = 5.48, df = 2 (P = 0.06); I² = 63%          

Test for overall effect: Z = 2.69 (P = 0.007)          

2.2.4 Multiple dose alloxan-induced diabetic mice 
         

Abu-Al-Basal, MA. 2010 [33] 6 38.13 2.547469 6 21 2.816913 6 0.70% 5.89 [2.80, 8.98] 

Subtotal (95% CI)    6   6 0.70% 5.89 [2.80, 8.98] 

Heterogeneity: Not applicable          

Test for overall effect: Z = 3.74 (P = 0.0002)          

2.2.5 Non-obese diabetic mice 
         

Chen, J. et al 2005 [26] 7 79.407 4.516 18 54.584 3.385 14 1.20% 5.95 [4.25, 7.66] 

Darby, IA. et al 1997 [20] 7 78.57 5.03 4 22.3 7.8 4 0.30% 7.46 [2.14, 12.77] 

Subtotal (95% CI)    22   18 1.50% 6.09 [4.47, 7.72] 

Heterogeneity: Tau² = 0.00; Chi² = 0.28, df = 1 (P = 0.60); I² = 0%          

Test for overall effect: Z = 7.35 (P < 0.00001)          

2.2.6 High fat fed mice 
         

Wagner, IJ. et al 2012 [47] 7 50 14.33004 15 41 16.65383 15 1.60% 0.56 [-0.17, 1.30] 

Yan, J. et al 2018 [89] 7 69.433 24.164 4 42.27 25.41342 8 1.40% 1.00 [-0.29, 2.30] 

Wang, XQ. et al 2014 [57] 7 94.711 7.643225 10 74.597 9.088386 10 1.40% 2.29 [1.11, 3.48] 

Katagiri, S. et al 2016 [68] 7 69.71 6.442112 5 56.345 14.66637 5 1.30% 1.07 [-0.31, 2.44] 

Subtotal (95% CI)    34   38 5.60% 1.16 [0.38, 1.95] 

Heterogeneity: Tau² = 0.31; Chi² = 5.96, df = 3 (P = 0.11); I² = 50%          

Test for overall effect: Z = 2.91 (P = 0.004)          

2.2.7 ob/ob mice 
         

Zhao, H. et al 2017 [82] 6 92 5.196152 3 47 6.928203 3 0.30% 5.88 [-0.02, 11.78] 

Zhao, H. et al 2017 [81] 6 91 2.236068 5 60 8.944272 5 0.80% 4.30 [1.58, 7.01] 

Subtotal (95% CI)    8   8 1.10% 4.57 [2.10, 7.04] 

Heterogeneity: Tau² = 0.00; Chi² = 0.23, df = 1 (P = 0.63); I² = 0%          

Test for overall effect: Z = 3.63 (P = 0.0003)          

2.2.8 db/db diabetic mice 
         

Steinstraesser, L. et al 2012 [46] 6 25.46 9.592732 5 17.19 6.998893 5 1.30% 0.89 [-0.45, 2.23] 

Gooyit, M. et al 2014 [52] 7 64.21 15.13 21 35 21.71 21 1.60% 1.53 [0.84, 2.23] 

Steinstraesser, L. et al 2014 [56] 8 40.699 6.880381 5 22.519 11.21866 6 1.30% 1.74 [0.25, 3.24] 

Pietramaggiori, G. et al 2009 [31] 7 70.272 8.742 12 23.234 16.463 12 1.30% 3.45 [2.11, 4.78] 

Shin, L. and Peterson, DA. 2012 [45] 7 14.557 5.217758 10 9.873 3.690378 10 1.50% 0.99 [0.05, 1.93] 

Jiménez-Jiménez, C. et al 2018 [86] 7 55.081 10.96392 6 21.139 14.44709 6 1.20% 2.44 [0.80, 4.09] 

Wall, SJ. et al 2002 [23] 7 56.998 13.34165 10 22.092 9.613324 10 1.30% 2.88 [1.55, 4.20] 

Yang, C-T. et al 2019 [93] 6 45.234 10.591 6 -29.286 16.666 6 0.80% 4.93 [2.27, 7.58] 

Brown, RL. et al 1994 [17] 7 61.2 12.11698 8 3.139 19.19088 8 1.20% 3.42 [1.74, 5.10] 

Matuszewska, B. et al 1994 [18] 6 38.927 14.42994 6 12.923 8.533365 8 1.30% 2.14 [0.73, 3.55] 

Brown, DL. et al 1997 [19] 10 83.877 21.16359 6 1.45 3.968173 6 0.80% 5.00 [2.31, 7.69] 

Crowe, MJ. et al 1999 [21] 6 20.099 8.759375 6 4.56 3.625245 6 1.20% 2.14 [0.60, 3.68] 

Kirchner, LM. et al 2003 [24] 10 65.825 10.79202 7 27.289 3.000282 7 1.00% 4.55 [2.31, 6.80] 

Liu, F. et al 2014 [53] 6 52.75 22.32568 10 9.61 15.3 9 1.40% 2.13 [0.95, 3.31] 

Yu, B. et al 2018 [90] 7 41.997 5.378 4 26.889 8.978 4 1.10% 1.78 [-0.07, 3.62] 

Mace, KA. et al 2007 [28] - - - - - - - - Not estimable 

Mace, KA. et al 2007 [28] 10 67.195 2.827 6 14.109 2.646 6 0.10% 17.90 [9.09, 26.71] 

Hart, J., et al 2002 [22] 7 85.96 9.38 10 13.9 21.16 8 1.10% 4.38 [2.51, 6.25] 

Callaghan, MJ. et al 2008 [29] 6 44.17 16.21562 6 16.41 20.28178 6 1.30% 1.40 [0.07, 2.72] 

Wang, F. et al 2018 [88] 7 42.37 13.778 10 13.332 9.782 12 1.40% 2.38 [1.23, 3.52] 

Marrotte, EJ. et al 2010 [36] 8 87.817 8.838566 10 36.289 9.942201 10 1.10% 5.25 [3.23, 7.26] 

Soares, MA. et al 2016 [70] 7 67.35 3.25 3 47.44 3.72 3 0.40% 4.56 [-0.12, 9.25] 

Yan, J. et al 2018 [89] 7 69.433 24.164 4 13.544 13.18047 8 1.10% 2.99 [1.10, 4.89] 

Mirza, R. and Koh, TJ. 2011 [39] 10 88.18 4.129504 8 42.48 10.32376 8 0.90% 5.50 [3.09, 7.90] 

Trousdale, RK. et al 2009 [32] 7 48.622 15.62462 11 24.313 9.025346 31 1.50% 2.16 [1.32, 3.00] 

Dhall, S. et al 2014 [50] 10 86.302 7.968 7 20.695 16.56 7 0.90% 4.73 [2.41, 7.04] 

Wetterau, M. et al 2011 [40] 7 25.587 0.442719 10 5.895 0.966484 12 0.20% 24.42 [16.41, 32.42] 

Xu, C. et al 2017 [80] 6 46.784 18.67564 5 29.629 17.97128 5 1.30% 0.85 [-0.48, 2.17] 

Subtotal (95% CI)    212   240 29.80% 2.90 [2.29, 3.52] 

Heterogeneity: Tau² = 1.75; Chi² = 107.44, df = 26 (P < 0.00001); I² = 76%          

Test for overall effect: Z = 9.23 (P < 0.00001)          

Total (95% CI) 
   

678 
  

720 100.00% 2.28 [1.94, 2.62] 

Heterogeneity: Tau² = 1.74; Chi² = 412.53, df = 83 (P < 0.00001); I² = 80%          

Test for overall effect: Z = 13.29 (P < 0.00001)          

Test for subgroup differences: Chi² = 48.48, df = 7 (P < 0.00001), I² = 85.6%          
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Supplementary Table 9. Raw data used for meta-analysis of mouse models of diabetic wound closure (Figure 1c) 
Day Non-diabetic Control Diabetic Animals SMD 

Study or Subgroup recorded Mean SD Total Mean SD Total Weight  

2.3.1 Single dose streptozotocin-induced diabetic mice          

Moura, LIF. et al 2014 [54] - - - - - - - - Not estimable 

Hegde, VN. et al 2011 [38] 13 51.69 7.064156 7 20.41 1.772653 7 1.40% 5.69 [2.99, 8.38] 

Hozzein, WN. et al 2015 [59] 12 94.39 16.25411 10 50.82 22.48379 10 2.40% 2.13 [0.98, 3.27] 

Badr, G. et al 2016 [64] 12 84.94 22.23081 10 45.58 15.6849 10 2.40% 1.96 [0.85, 3.07] 

Tan, JT. et al 2016 [71] - - - - - - - - Not estimable 

Cianfarani, F. et al 2006 [27] 11 89.791 13.506 9 61.257 15.903 9     2.40% 1.84 [0.69, 2.99] 

Lim, YC. et al 2015 [61] - - - - - - - - Not estimable 

Dong, MW. et al 2016 [66] 14 98.51 5.045949 6 53.27 15.52976 6 1.80% 3.62 [1.52, 5.71] 

Yuan, Y. et al 2018 [91] 14 95.477 1.589 15 65.403 2.078 15 0.80% 15.82 [11.47, 20.17] 

Albiero, M. et al 2011 [37] - - - - - - - - Not estimable 

Fadini, GP. et al 2014 [51] - - - - - - - - Not estimable 

Avitabile, S. et al 2015 [58] 13 92.471 4.524 12 57.591 8.784 12     2.00% 4.82 [3.13, 6.51] 

Straino, S. et al 2008 [30] - - - - - - - - Not estimable 

Rebalka, IA. et al 2015 [62] - - - - - - - - Not estimable 

Loyd, CM. et al 2012 [43] - - - - - - - - Not estimable 

Fang, Y. et al 2010 [34] 14 100 1.74 5 90.18 1.73 5 1.20% 5.11 [1.98, 8.25] 

Badr, G. 2012 [41] 13 95.49 3.826356 10 67.37 15.21056 10 2.30% 2.43 [1.21, 3.64] 

Badr, G. et al 2012 [42] 13 97.409 12.08939 10 68.291 12.54159 10 2.30% 2.26 [1.09, 3.44] 

Mohany, M. et al 2012 [44] 13 97.959 6.47002 10 60.787 14.29033 10 2.20% 3.21 [1.80, 4.62] 

Badr, G. 2013 [48] 13 98.015 6.277121 10 61.22 11.57394 10 2.10% 3.79 [2.21, 5.36] 

Subtotal (95% CI)    114   114 23.30% 3.62 [2.60, 4.65] 

Heterogeneity: Tau² = 2.40; Chi² = 56.05, df = 11 (P < 0.00001); I² = 80%          

Test for overall effect: Z = 6.94 (P < 0.00001)          

2.3.2 Multiple dose streptozotocin-induced diabetic mice 
         

Moura, LIF. et al 2014 [55] 12 90.426 5.565573 5 79.113 5.80036 5 2.10% 1.80 [0.20, 3.40] 

Tie, L. et al 2013 [49] 14 96.367 5.029744 13 87.197 6.890208 13 2.50% 1.47 [0.59, 2.36] 

Shi, Y. et al 2018 [87] 14 92.52 5.714823 7 73.96 10.66238 7 2.20% 2.03 [0.66, 3.40] 

Wu, Y. et al 2016 [73] - - - - - - - - Not estimable 

Wu, Y. et al 2016 [73] - - - - - - - - Not estimable 

Wu, Y. et al 2016 [73] - - - - - - - - Not estimable 

Wu, Y. et al 2016 [73] - - - - - - - - Not estimable 

Singla, R. et al 2017 [78] 18 97.85 0.65 3 86.88 2.37 3 0.60% 5.05 [-0.08, 10.18] 

Hozzein, WN. et al 2018 [85] 12 91.215 24.53927 10 36.164 16.67469 10 2.30% 2.51 [1.28, 3.75] 

Li, X., et al. 2019 [92] 14 87.568 10.08467 5 65.164 17.4145 5 2.20% 1.42 [-0.05, 2.90] 

Katagiri, S. et al 2016 [68] - - - - - - - - Not estimable 

Wang, Y. et al 2017 [79] - - - - - - - - Not estimable 

Botusan, IR. et al 2018 [83] 12 97.54 7.359 9 89.444 6.816 9 2.40% 1.09 [0.08, 2.09] 

Graiani, G. et al 2004 [25] 14 78.79 5.769055 5 77.68 3.383637 10 2.40% 0.25 [-0.83, 1.32] 

Long, M., et al 2016 [69] 14 97.41 4.671146 5 87.04 5.567809 5 2.10% 1.82 [0.21, 3.43] 

Yu, JW. et al 2016 [74] - - - - - - - - Not estimable 

Agostinho Hunt, AM. et al 2017 [75] - - - - - - - - Not estimable 

Nishikai-Yan Shen, T. et al 2017 [76] - - - - - - - - Not estimable 

Desposito, D. et al 2016 [65] - - - - - - - - Not estimable 

Rebalka, IA. et al 2015 [62] - - - - - - - - Not estimable 

Jacobsen, JN. et al 2010 [35] - - - - - - - - Not estimable 

Leal, EC. et al 2015 [60] - - - - - - - - Not estimable 

Leal, EC. et al 2015 [60] - - - - - - - - Not estimable 

Wong, SL. et al 2015 [63] 11 91.391 6.564109 7 71.317 12.54 9     2.30% 1.82 [0.60, 3.05] 

Tellechea, A. et al 2016 [72] - - - - - - - - Not estimable 

Subtotal (95% CI)    69   76 21.10% 1.53 [1.06, 1.99] 

Heterogeneity: Tau² = 0.12; Chi² = 11.42, df = 9 (P = 0.25); I² = 21%          

Test for overall effect: Z = 6.46 (P < 0.00001)          

2.3.3 Single dose alloxan-induced diabetic mice 
         

Shin, J. et al [77] 13 97 2.44949 6 87 4.898979 6 2.10% 2.38 [0.76, 4.01] 

Cardoso, SH. et al 2018 [84] 11 96.41 1.24 5 76.14 6.76 5 1.60% 3.77 [1.31, 6.22] 

Eo, H. et al 2016 [67] 12 98.605 0.742195 6 68.532 52.62239 6 2.30% 0.75 [-0.44, 1.93] 

Subtotal (95% CI)    17   17 6.00% 2.05 [0.38, 3.72] 

Heterogeneity: Tau² = 1.40; Chi² = 5.86, df = 2 (P = 0.05); I² = 66%          

Test for overall effect: Z = 2.41 (P = 0.02)          

2.3.4 Multiple dose alloxan-induced diabetic mice 
         

Abu-Al-Basal, MA. 2010 [33] 15 84.83 3.037367 6 64.25 3.453781 6 1.30% 5.84 [2.77, 8.91] 

Subtotal (95% CI)    6   6 1.30% 5.84 [2.77, 8.91] 

Heterogeneity: Not applicable          

Test for overall effect: Z = 3.73 (P = 0.0002)          

2.3.5 Non-obese diabetic mice 

Chen, J. et al 2005 [26] 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

Not estimable 

Darby, IA. et al 1997 [20] 14 95.35 0.35 4 70.1 2.1 4 0.20% 14.59 [4.46, 24.71] 

Subtotal (95% CI)    4   4 0.20% 14.59 [4.46, 24.71] 

Heterogeneity: Not applicable          

Test for overall effect: Z = 2.82 (P = 0.005)          

2.3.6 High fat fed mice 
         

Wagner, IJ. et al 2012 [47] 14 93 7.358668 15 79 11.61895 15 2.50% 1.40 [0.59, 2.21] 

Yan, J. et al 2018 [89] 14 96.361 6.696 4 78.431 16.238 8 2.20% 1.18 [-0.15, 2.51] 

Wang, XQ. et al 2014 [57] - - - - - - - Not estimable 

Katagiri, S. et al 2016 [68] - - - - - - - - Not estimable 

Subtotal (95% CI) 19 23 4.80% 1.34 [0.65, 2.03] 

Heterogeneity: Tau² = 0.00; Chi² = 0.08, df = 1 (P = 0.78); I² = 0%     

Test for overall effect: Z = 3.79 (P = 0.0001)     

2.3.7 ob/ob mice 
    

Zhao, H. et al 2017 [82] - - - - - - - - Not estimable 

Zhao, H. et al 2017 [81] - - - - - - - - Not estimable 

Subtotal (95% CI)    0   0  Not estimable 

Heterogeneity: Not applicable          

Test for overall effect: Not applicable          

2.3.8 db/db diabetic mice 
         

Steinstraesser, L. et al 2012 [46] 14 95.4 3.421184 5 51.88 6.641122 5 0.80% 7.44 [3.07, 11.81] 

Gooyit, M. et al 2014 [52] 14 97.1 1.98 7 73.81 12.63 7 2.20% 2.41 [0.93, 3.90] 

Steinstraesser, L. et al 2014 [56] 12 63.497 6.887089 5 42.239 8.438492 6 2.00% 2.50 [0.73, 4.26] 

Pietramaggiori, G. et al 2009 [31] 14 86.394 6.048 12 62.881 7.056 12 2.20% 3.45 [2.12, 4.79] 

Shin, L. and Peterson, DA. 2012 [45] 14 73 10.11929 10 40 9.803061 10 2.20% 3.17 [1.77, 4.58] 

Jiménez-Jiménez, C. et al 2018 [86] 14 92.073 7.468494 6 45.732 9.957176 6 1.50% 4.86 [2.23, 7.49] 

Wall, SJ. et al 2002 [23] - - - - - - - - Not estimable 

Yang, C-T. et al 2019 [93] 12 86.21 7.658 6 -10.375 17.112 6 1.10% 6.73 [3.25, 10.20] 

Brown, RL. et al 1994 [17] 15 92.004 18.35932 8 66.509 30.43105 8 2.40% 0.96 [-0.09, 2.01] 

Matuszewska, B. et al 1994 [18] 13 97.845 7.654655 6 67.885 7.011671 8 1.80% 3.85 [1.86, 5.84] 

Brown, DL. et al 1997 [19] 15 82.98 4.84999 6 -1.96 14.10906 6 1.00% 7.43 [3.63, 11.23] 

Crowe, MJ. et al 1999 [21] 12 67.449 13.90575 6 6.905 8.477684 6 1.50% 4.85 [2.23, 7.48] 

Kirchner, LM. et al 2003 [24] 15 89.452 8.96116 7 51.9 14.89029 7 2.10% 2.86 [1.23, 4.49] 

Liu, F. et al 2014 [53] 14 98.24 8.759509 10 74.71 8.82 9 2.30% 2.56 [1.27, 3.84] 

Yu, B. et al 2018 [90] 14 72.599 11.78 4 37.393 7.174 4 1.50% 3.14 [0.57, 5.70] 

Mace, KA. et al 2007 [28] 15 90.651 3.175 6 30.159 3.532 6 0.30% 16.63 [8.43, 24.82] 

Mace, KA. et al 2007 [28] 15 90.96 2.26 6 29.41 7.91 6 0.70% 9.77 [4.87, 14.67] 

Hart, J., et al 2002 [22] 14 99.78 0.31 9 50.48 18.82 8 2.00% 3.64 [1.95, 5.33] 

Callaghan, MJ. et al 2008 [29] 14 85.75 15.16234 6 44.84 16.46057 6 2.10% 2.39 [0.76, 4.01] 

Wang, F. et al 2018 [88] 11 81.324 5.187 10 30.962 17.926 12 2.20% 3.53 [2.10, 4.95] 

Marrotte, EJ. et al 2010 [36] 12 93.756 20.99752 10 58.123 12.26331 10 2.40% 1.98 [0.87, 3.10] 

Soares, MA. et al 2016 [70] 14 90.85 8.53 3 53.02 3.72 3 0.70% 4.60 [-0.12, 9.32] 

Yan, J. et al 2018 [89] 14 96.361 6.696 4 48.617 12.76186 8 1.70% 3.90 [1.65, 6.16] 

Mirza, R. and Koh, TJ. 2011 [39] 20 97.66 0.367423 6 60.73 4.996959 6 0.70% 9.62 [4.79, 14.45] 

Trousdale, RK. et al 2009 [32] 14 88.493 6.474052 11 35.822 8.123368 31 2.00% 6.67 [5.02, 8.32] 

Dhall, S. et al 2014 [50] 15 96.165 16.882 7 27.707 24.204 7 2.00% 3.07 [1.37, 4.77] 

Wetterau, M. et al 2011 [40] 14 99.33 1.900658 5 26.006 2.248889 7 0.10% 31.98 [16.33, 47.63] 

Xu, C. et al 2017 [80] 12 92.071 13.48349 5 54.822 19.35764 5 2.00% 2.02 [0.34, 3.70] 

Subtotal (95% CI)    186   215 43.40% 3.87 [3.11, 4.63] 

Heterogeneity: Tau² = 2.49; Chi² = 98.66, df = 26 (P < 0.00001); I² = 74%          

Test for overall effect: Z = 10.01 (P < 0.00001)          

Total (95% CI) 
   

415 
  

455 100.00% 3.12 [2.66, 3.59] 

Heterogeneity: Tau² = 2.06; Chi² = 234.08, df = 55 (P < 0.00001); I² = 77%          

Test for overall effect: Z = 13.12 (P < 0.00001)          

Test for subgroup differences: Chi² = 51.27, df = 6 (P < 0.00001), I² = 88.3%          
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Supplementary Table 10: Subgroup analyses with pairwise comparison using Bonferroni’s correction 
 

  Early stage 

(2-5 days) 

Intermediate stage 

(6-10 days) 

Late stage (11-20 

days) 

Single dose streptozotocin- 

induced diabetic mice 

Multiple dose streptozotocin-induced diabetic mice p=0.26 p=0.35 p=0.0003 

 Single dose alloxan-induced diabetic mice p=0.51 p=0.81 p=0.12 

 Multiple dose alloxan-induced diabetic mice p=0.010 p=0.02 p=0.18 

 NOD mice p=0.91 p<0.0001 p=0.03 

 High-fat fed mice p=0.03 p=0.09 p=0.0003 

 Ob/ob p=0.28 p=0.06 N/A 

 Db/db p=0.33 p=0.10 p=0.71 

Multiple dose streptozotocin- 

induced diabetic mice 

Single dose alloxan-induced diabetic mice p=0.91 p=0.48 p=0.55 

 Multiple dose alloxan-induced diabetic mice p=0.004 p=0.008 p=0.006 

 NOD mice p=0.47 p<0.00001 p=0.01 

 High-fat fed mice p=0.08 p=0.25 p=0.66 

 Ob/ob p=0.20 p=0.02 N/A 

 Db/db p=0.93 p=0.001 p<0.00001 

Single dose alloxan-induced 
diabetic mice 

Multiple dose alloxan-induced diabetic mice p=0.006 p=0.05 p=0.03 

 NOD mice p=0.64 p=0.002 p=0.02 

 High-fat fed mice p=0.12 p=0.23 p=0.44 

 Ob/ob p=0.21 p=0.14 N/A 

 Db/db p=0.96 p=0.53 p=0.05 

Multiple dose alloxan-induced 

diabetic mice 

NOD mice p=0.01 p=0.91 p=0.11 

 High-fat fed mice p=0.0008 p=0.004 p=0.005 

 Ob/ob p=0.44 p=0.51 N/A 

 Db/db p=0.004 p=0.06 p=0.22 

NOD mice High-fat fed mice p=0.05 p<0.00001 p=0.01 
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 Ob/ob p=0.27 p=0.31 N/A 

 Db/db p=0.52 p=0.0003 p=0.04 

High-fat fed mice Ob/ob p=0.08 p=0.010 N/A 

 Db/db p=0.08 p=0.0006 p<0.00001 

Ob/ob Db/db p=0.20 p=0.20 N/A 

 

With 28 comparisons being made, a p<0.0018 (p<0.05/28) is required to reach statistical significance between groups. 
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a 

Meta-Regression 

Metric: Standardized Mean Difference 

Model Results 

 Covariate 

Coefficients 

 
Lower bound 

 
Upper bound 

 
Std. error 

 
p-Value 

Intercept 1.573 1.11 2.036 0.236 <0.001 

Duration of 
diabetes -0.053 -0.119 0.013 0.034 0.118 

Omnibus p-Value 

0.118 
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b 

Meta-Regression 

Metric: Standardized Mean Difference 

Model Results 

 Covariate 

Coefficients 

 
Lower bound 

 
Upper bound 

 
Std. error 

 
p-Value 

Intercept 1.813→1.662 1.134→1.049 2.492→2.275 0.347→0.313 <0.001 

Duration of 
diabetes 

 

0.081→0.083 
 

-0.019→-0.008 
 

0.181→0.174 
 

0.051→0.046 
 

0.112→0.072 

Omnibus p-Value 

0.112→0.072 
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c 

Meta-Regression 

Metric: Standardized Mean Difference 

Model Results 

 Covariate 

Coefficients 

 
Lower bound 

 
Upper bound 

 
Std. error 

 
p-Value 

Intercept 2.547→2.114 1.559→1.365 3.535→2.864 0.504→0.382 <0.001 

Duration of 
diabetes 

0.106→0.116 -0.023→0.018 0.235→0.215 0.066→0.050 0.107→0.021 

Omnibus p-Value 

0.107→0.021 

 

 
 

 
 

 

 
Supplementary Figure 2. Meta-regression analyses of the effect of diabetes on wound 

healing impairment versus duration of diabetes prior to wound creation. Meta- 

regression analyses was performed using OpenMeta-Analyst to represent early (a; 2-5 days), 

intermediate (b; 6-10 days) and late stages of wound closure (c; 11-20 days). Comparisons 

were made using standard mean differences and a random effects model. Removal of 

statistical outliers was performed in b and c, and highlighted in red 
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c 
 

 

 

 

 

 

 

Supplementary Figure 3. Leave-one-out sensitivity analysis. Forest plots generated using OpenMeta-Analyst showing that exclusion of 

individual studies do not affect the overall SMD at early (a; 2-5 days), intermediate (b; 6-10 days) and late stages of wound closure (c; 11-20 

days). 
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Supplementary Figure 4. Funnel plots for the assessment of publication bias of 

included studies showing the effect of diabetes on wound closure in different mouse 

models of diabetes. Meta-analysis was performed on 77 studies, with Funnel plots being 

generated from Review Manager V5.3 to represent early (a; 2-5 days), intermediate (b; 6-10 

days) and late stages of wound closure (c; 11-20 days). Comparisons were made using 

standard mean differences and a random effects model. 
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Supplementary Table 11: Key clinical features of diabetes-associated ulcers 
 

Characteristic Usual clinical findings 

Confirmation of 

diabetes 
 Fasting blood glucose of ≥7.0 mmol/L, performed multiple 

times 

  Hb1ac blood test result of ≥6.5% (48 mmol/mol) 

Average duration of 

diabetes 
~15 years 

Site of ulcer  Neuropathic: plantar surface of foot or pressure point 

  Ischaemic: toes 

Associated findings  Loss of sensation 

  Foot deformity e.g. loss of foot arch 

  Absent foot pulses and gangrene if severe ischemia 
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