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Abstract. Objective

with timolol eye drops in postoperative patients with diabetic foot ulcer. Methods

To observe the clinical efficacy and safety of autologous platelet — rich gel ( APG) combined
Patients with diabetic foot ulcers
who were admitted to the department of endocrinology of our hospital and underwent surgical treatment were divided into
control group and treatment group based on postoperative intervention protocols. In control group, wounds were cleaned
and disinfected, then evenly covered with 0.5 — 1. 0 c¢m thick APG, dressed with petrolatum gauze and sterile gauze
once weekly for 4 weeks. The treatment group received the same APG treatment combined with timolol maleate eye
drops (one drop per square centimeter of wound surface dripped on the inner gauze over APG) ; dressing was applied
after absorption, administered once every two days for 4 weeks. Compare the clinical efficacy, wound progress, serum
inflammatory markers, angiogenesis indicators, wound collagen, blood flow in the dorsalis pedis artery and safety
between the two groups. Results This research included 80 participants, among whom 42 were allocated to control group
and 38 to treatment group. After treatment, the treatment group achieved a total clinical efficacy rate of 86. 84% (33 cases/
38 cases), this outcome was markedly superior to the control group’s 66.67% (28 cases /42 cases), and the inter — group
difference was statistical significance (P <0.05). After treatment, the wound area in treatment group and control group were
(5.96 £1.56) and (6.86 +1.84) e¢m’, respectively; wound depth were (0.56 +0.08) and (0.62 +0. 13) cm, respectively;
wound symptom scores ( TIME) were (3.84 £0.79) and (4.26+0.96) points, respectively; wound healing time was
(57.18 £9.52) and (64.26 +11.37) days, respectively; the serum omentin — 1 levels were (899.04 + 86.77) and
(853.56 + 80.25) ng - L'
(211.03 £31.73) and (230.25 £36.92) pg - L', respectively; the endostatin levels were (38.84 +4.73) and
(42.05 £5.29) ng - L', respectively; the vascular endothelial growth factor ( VEGF) levels were (100.60 +12.11)
and (93.93 £9.92) ng » mL™", respectively; the platelet — derived growth factor (PDGF) levels were (85.58 +9.15) and
(80.50 £8.13) ng - mL ™', respectively; the basic fibroblast growth factor (bFGF) levels were (84.33 +12.26) and
(78.16 £10.64) ng - mL™", respectively; the type I collagen levels were (2.77 £0.70) and (2.36 +0.63) mg + mL™",

respectively ; the type Il collagen levels were (2.52 +0.75) and (2.09 £0.62) mg - mL™', respectively; dorsalis pedis

, respectively; the intercellular adhesion molecule — 1 (ICAM - 1) levels were

artery inner diameter were (2.03 £0.33) and (1.85 +£0.29) mm, respectively; peak flow velocity were (0.79 £0.17) and
(0.68 £0.15) m - s, respectively; blood flow were (21.55 +4.30) and (19.38 +3.89) mL - min ', respectively. The
differences of the above indicators between the two groups were all statistically significant (P <0.05,P <0.01). Regarding
adverse drug reactions, the treatment group had local pruritus, local dryness and mild stinging; the control group had mild
local irritation, and mild redness and swelling. The total incidence of adverse drug reactions in treatment group and control
group were 7.89% (3 cases/38 cases) and 7.14% (3 cases/42 cases), respectively, with no statistically significant
difference between the two groups (P >0.05). Conclusion For patients with diabetic foot ulcers following surgery, the
combination therapy of APG and timolol eye drops demonstrates definite clinical efficacy. It effectively promotes wound
healing, shortens healing time, alleviates inflammatory responses, enhances angiogenesis and collagen deposition in the
wound, and contributes to the improvement of pedal blood supply, all with a favorable safety profile.

Key words: autologous platelet —rich gel; timolol eye drop; diabetic foot ulcer; omentin —1; angiogenesis; collagen
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Table 1 Comparison of general data between the two groups

Item Control (n =42 ) Treatment( n =38)
Sex ( male/female ) 25/17 20/18
Age(years,x +s) 65.26 £10.22  66.08 £9.95
BMI(kg - m ™2 % £5) 24.52 £2.81  24.39£2.76
Duration of diabetes mellitus(years,x+s) 11.65 +3.37 12.06 +3. 84
Duration of diabetic foot( month,x +s)  13.36 +3.26 13.87 £3.37
Wagner grading system(n,% )

Grade 2 20(47.62) 17(44.74)

Grade 3 22(52.38) 21(55.26)
FPG(mmol « L™ x +5) 8.12+1.53 8.20 £1.45
2 h PPG(mmol - L=" % £5) 11.02 £2.02  10.89 £2.13
HbAlc(% ,x +s) 8.12+0.53 8.06 +0.55
Comorbidities(n, % )

Hypertension 21(50.00) 17(44.74)

CHD 12(28.57) 8(21.05)

Diabetic nephropathy 6(14.29) 5(13.16)
ABI(x 5) 0.78 0. 21 0.75 +0. 18

BMI: Body mass index; FPG: Fasting plasma glucose; 2 h PPG: Postprandial
2 h blood glucose; HbAlc: Glycated hemoglobin Alc; CHD: Coronary
heart disease; ABI: Ankle — brachial index; Control group: Treated with
autologous platelet — rich gel; Treatment group: Treated with autologous

platelet — rich gel combined with timolol eye drop.

Table 2 Comparison of wound conditions between the two groups(x +s)

Control(n =42)

Treatment(n =38)

Item
Before treatment

After treatment

Before treatment After treatment

Wound area(cm?*) 13.25 +£2.75 6.86+1.847 %" 13.13 +2.67 5.06+1.56% ***
Wound depth( cm) 1.09 +0.24 0.62 +0.13*** 1.11 £0.25 0.56 £0. 08 * * *#
TIME Score ( points ) 8.21 £2.21 4.26 £0.96" " * 8.37£2.15 3.84 +0.79 % * **

Wound healing time (d) -

64.26 +11.37 -

57.18 +9. 52%

TIME : Wound symptom score ; Compared with that before treatment in the same group, *** P <0.001; Compared with control group at the same time,

#P<0.05,%P<0.01.

F3 2 UBH M RIEHIEFRNY LA (ng - mL™" L x +5)

Table 3 Comparison of serum inflammatory markers between the two groups(ng + mL™" | % + )

Control (n =42)

Treatment(n =38)

Item :
Before treatment

After treatment

Before treatment After treatment

770. 82 +86.91
361. 16 =60. 39
54.77 6. 86

Omentin —1(ng - L™")
ICAM -1 (pg - L7Y)
Endostatin(ng + L")

853.56 £80.25* " *
230.25 +36.92 % * *
42.05 £5.29* * *

765. 17 £90. 25
366. 60 +65. 81
55.28 +7.23

899.04 +86.77 * * **
211.03 £31.73* * **
38.84 +4, 73 % * *#

ICAM -1 Intercellular cell adhesion molecule —1; Compared with before treatment in the same group,

same time, *P <0.05, #P <0.01.

***P<0.001; Compared with control group at the
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Table 4 Comparison of angiogenic indicators between the two groups(ng + mL™" % *5)

Control group(n =42)

Treatment(n =38)

ftem Before treatment After treatment Before treatment After treatment
VEGF 62.26 £6.49 93.93£9.92" " * 60.33 £7.52 100. 60 +12. 11 * * **
PDGF 33.32 +£5.09 80.50 £8. 13" "~ 35.28 +4.78 85.58 £9. 15" * *#
bFGF 44.62 +7.62 78.16 £10.64 ™ * * 42.94 +8.28 84.33 £12,26* * **

VEGF; Vascular endothelial growth factor; PDGF; Platelet — derived growth factor; bFGF; Basic fibroblast growth factor; Compared with before treatment in

the same group,

*** P <0. 001 ;Compared with control group at the same time, *P <0.05, *P <0.01.

FS 2 4UBE QA E AR AP L (ng + mL™" % %)

Table 5 Comparison of the relative expression levels of wound collagen between the two groups(ng + mL ™", x +s)

Control(n =42)

Treatment(n =38)

Item ;
Before treatment

After treatment

Before treatment After treatment

0.55 +0.12
0.56 +0.13

Collagen Type |
Collagen Type Il

2.36£0.63" " "
2.09+0.62" "

2.77 £0.70 % * *#
2' 5210 75* * w

0.60 £0. 15
0.52 +0. 11

Compared with before treatment in the same group, * ** P <0. 001 ; Compared with control group at the same time, **P <0. 01.

R 6 2 4URH LRI TE O LR (% £5)

Table 6 Comparison of blood supply in the dorsalis pedis artery between two groups(x *s)

Control (n =42)

Treatment(n =38)

Item :
Before treatment

After treatment

Before treatment After treatment

Vessel lumen diameter( mm) 1.72 £0.22 1.85+0.29* 1.69 £0.20 2.03+0.33***#
Peak flow velocity(m + s ') 0.54 £0. 10 0.68 £0.15" " * 0.52 0. 11 0.79 0. 17 ** *#
Blood flow(mL -« min~") 14.36 £3.12 19.38 £3.89* * * 14.42 £3.24 21.55 +4.30* * *#

Compared with before treatment in the same group, *

7 2 ABEENIEARTROEM

677 e IR BR A I PR A 3R 3 o T IR
(P<0.05), %7,
£7 2 AUBH RIS TR AL (n, % )

Table 7 Comparison of therapeutic effect between the two groups

(n,%)

Item Control(n =42) Treatment(n =38)
Markedly effective 13(30.95) 17(44.74)
Effective 15(35.72) 16(42.10)
Ineffective 14(33.33) 5(13.16)
Total effective rate 28(66.67) 33(86.84) "

Compared with control group, * P <0. 05.
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