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Table 1: Investigating the effect of tranexamic acid on the average epithelial tissue defect (p) in groups

control and treatment on days 3, 7, 14, 21. Data are expressed as means + SE

Group Sample size 3 7 14 21
Control 5 7500.20 + 472.20* | 3200.80+19.69* | 0+0 | 00
Treatment 5 7500.40 + 92.35? 0x0P 0+0 | 00
SD Control 944.40 39.38 0.00 0.00
SD Treatment 184.69 0.00 0.00 0.00

Different signs (a and b) represent statistically significant differences between the mean values (P<0.05).
SD: Standard deviation

Table 2: Investigating the effect of tranexamic acid on the average angiogenesis (n) in the control and

treatment groups on days 3, 7, 14, 21. Data are expressed as means + SE

Group Sample size 3 7 14 21
Control 5 510.60 + 65.67% | 512.40+2.20* | 111.60+6.45* | 35.40 + 2.442
Treatment 5 588.40 + 6.55? 101.00 +1.82° | 23.60+0.24" | 11.80 +0.86"
SD Control 131.34 441 12.91 4.88
SD Treatment 13.09 0.08 0.01 0.01

Different signs (a and b) represent statistically significant differences between the mean values (P<0.05).

SD: Standard deviation

Table 3: Investigating the effect of tranexamic acid on fleshy buds (n x 106 p2) in the control and

treatment groups on days 3, 7, 14, 21. Data are expressed as means + SE

Group Sample size 3 7 14 21
Control 5 5.17 £0.75% 3.86£0.092 | 1.72+0.13* | 0.68+0.01?
Treatment 5 5.25 £ 0.06? 2.12+0.04* | 0.39+£0.01* | 0.28+0.01°

SD Control 1.50 0.19 0.26 0.02

SD Treatment 0.13 0.08 001 0.01

Different signs (a and b) represent statistically significant differences between the mean values (P<0.05).

SD: Standard deviation
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Table 4: Investigating the effect of tranexamic acid on the average collagen fibers (i) in the control and

treatment groups. on days 3, 7, 14, 21. Data are expressed as means + SE
Group Sample size 3 7 14 21
Control 5 2.50+0.00* | 3.39+0.06% 6.38 £ 0.112 7.82 £0.15%
Treatment 5 2.49+0.01* | 510+0.01° 7.45+0.02° 7.73+£0.092
SD Control 0.01 0.12 0.21 0.30
SD Treatment 0.02 0.02 0.04 0.17

Different signs (a and b) represent statistically significant differences between the mean values (P<0.05).

SD: Standard deviation
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Table 5: Investigating the effect of tranexamic acid on the number of fibroblast cells (n) in control and
treatment groups on days 3, 7, 14, 21. Data are expressed as means + SE

Group Sample size 3 7 14 21
Control 5 1755.20+217.61% | 12727.60+102.63* | 7135.20+678.31% | 3351.20+96.10?
Treatment 5 16955.20+155.60° | 11918.60+234.47" 597.20+1.98° 258.80+10.22°
SD Control 435.21 205.26 1356.63 192.21
SD Treatment 311.21 468.94 3.97 20.45

Different signs (a and b) represent statistically significant differences between the mean values (P<0.05). SD: Standard
deviation

Table 6: Investigating the effect of tranexamic acid on the comparison of inflammatory response (%) in
the control and treatment groups on days 3, 7, 14, 21. Data are expressed as means + SE

Control Trearment
Day
S I S B T I R
3 0|0 3 2 510 0 0
7 0] 5 0 0 510 0 0
14 51|10 0 0 510 0 0
21 510 0 0 510 0 0

Different signs (a and b) represent statistically significant differences between the mean values (P<0.05)

Table 7: Investigating the effect of tranexamic acid on comparing the length of necrosis (p) in the control
and treatment groups on days 3, 7, 14, 21. Data are expressed as means + SE

Group Sample size 3 7 14 21
Control 5 344.00 +£9.84% | 144.20+28.80* | 00 | 00
Treatment 5 189.00 + 4.53° 0%0QP 0+0 | 0+0
SD Control 19.69 57.61 0.00 | 0.00
SD Treatment 9.06 0.00 0.00 0.00

Different signs (a and b) represent statistically significant differences between the mean values (P<0.05).
SD: Standard deviation

Table 8. Investigating the effect of tranexamic acid on the thickness of newly formed epithelium (p) in
control and treatment groups on days 3, 7, 14, 21. Data are expressed as means + SE. deviation

Group Sample size 3 7 14 21
Control 5 00 0+0? 55.08 £ 7.41* | 76.64 + 0.52?
Treatment 5 0+0 | 65.68+0.60° | 86.48+0.52° | 105.60 + 1.04°
SD Control 0.00 0.00 14.81 1.04
SD Treatment 0.00 1.21 1.04 2.08

Different signs (a and b) represent statistically significant differences between the mean values (P<0.05).
SD: Standard
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Figure 1: Histopathological study of the effect of tranexamic acid on wound healing. a) Investigating the
process of fibrin clot formation and necrotic tissue of the newly formed epithelium during 3 days in the
treatment and control groups, b) the process of angiogenesis during 3 days in the treatment and control
groups, c) the newly formed epithelium during 3 days in treatment and control groups, d) the formation of
collagen bundles during 3 days in the treatment and control groups using H&E staining
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Abstract

Proper treatment and wound healing, as well as preventing it from becoming infected from increasing the speed
of recovery, have always been considered by humans, therefore various methods have been used to achieve this
goal. This study aims to compare the effect of tranexamic acid on open wound healing in rat skin.
Forty healthy male rats with an average weight of 200-250 grams were selected and randomly divided into two
main groups of 20: Group 1 - treatment group (creating an open wound and using tranexamic acid) and group 2 -
control group (creating an open wound and medicinal vehicle without tranexamic acid); each of the main groups
was divided into four sub-groups (3, 7, and 14-day time groups) and 21). For the histopathological investigation
of the healing process, the wounds of the mice of the subgroups in both main groups were removed in total
thickness and with a diameter of 15 mm (10 mm of the wound, plus 5 mm of healthy tissue margin) and were
examined for histopathological histological studies. To observe the healing process, after histopathological
sectioning, with two qualitative staining methods, i.e. hematoxylin-eosin and Masson's trichrome, the study groups
and the obtained information were converted into quantitative information and subjected to statistical analysis.
The healing process was highlighted based on eight histopathological parameters including epithelial tissue defect,
flesh bud, angiogenesis, collagen fibers, number of fibroblast cells, inflammatory response, necrosis length, and
thickness of the newly formed epithelium at the healing site. Using tranexamic acid improved the epithelial tissue
defect, fleshy bud, average collagen fibers, number of collagen cells, and inflammatory response. In addition, the
use of tranexamic acid significantly improved the average length of necrosis, the thickness of the newly formed
epithelium, and the histological condition. The findings suggest that tranexamic acid drug helps to heal the open
wound in rat skin.
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