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EFFECT OF TOPICAL HUMIC ACID ON EXCISIONAL PALATAL WOUND 

HEALING: A HISTOPATHOLOGICAL AND HISTOMORPHOMETRIC STUDY 

IN RATS 

 

ABSTRACT 

Objective: The purpose of the present study was to examine the effects of 

topical humic acid application on healing in oral mucosa wound in rats.  

Material and Methods: A total of 12-week-old 72 Wistar male rats 

weighing 280-300 gr were used in the study. The rats were randomly grouped 

in 4 groups as the Control Group (K) to which no applications were made, 

Chlorhexidine (0.12%) Group (CHX), 80 mg/kg Humic Acid Group (HA80), 

and 150 mg/kg Humic Acid Group (HA150). Mucosal defects of 5-mm-

diameter were induced with punch in the palatal areas of the rats. These 

groups were further divided into 3 sub-groups to be sacrificed on days 7, 14 

and 21. Epithelization, ulceration, polymorphic nuclear leukocytes (PNL), 

mononuclear cells (MNL), fibroblast and vascularization were examined in 

histopathologic evaluations. In addition, photos of the tissue samples were 

taken and transferred to the computer medium for histo-morphometric 

examinations.  

Results: As a result of the statistical analyses, no significant differences were 

detected among the groups in terms of epithelization degree, PNL and MNL 

cell infiltration on days 7, 14 and 21. The ulcerated areas were low in HA150 

Group compared to the other groups, and there was a significant difference in 

this respect (p<0.05). Vascularization degrees were evaluated, the K Group 

and HA150 Group showed better results on day 7 (p<0.05). On days 14 and 

21, no significant differences were detected among the groups (p>0.05). 

Wound area measurement scores were lower in HA150 Group compared to 

the other groups, and this result showed that the healing in HA150 Group was 

better (p<0.05).  

Conclusions: As a result of the present study, it was found that humic acid 

increased wound healing in oral cavity. 

Keywords: Wound, palatal mucosa, chlorhexidine, humic acid. 
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INTRODUCTION 

Wound healing is characterized by coming 

together of epithelial, endothelial, inflammatory 

cells, platelets and fibroblasts, and performing 

their normal functions in a certain order. Wounds 

in the mouth that occur due to physical, chemical, 

surgical or microscopic reasons can negatively 

affect the vital functions, work and social life, 

nutrition, and breathing of people. For this reason, 

it is desired that such wounds heal as soon as 

possible.
1
 Previous researchers have worked on 

materials and techniques that would accelerate the 

healing process for many years, and examined the 

effects of different wound healing agents on 

different types of wounds.
2-4

 In addition, many 

agents have been used to decrease post-operative 

complications and to accelerate oral wound 

healing. Topical antimicrobials are recommended 

because of these effects.
5-8

 

 Humic substances, which constitute one of 

the largest carbon reserves in the nature, consist of 

many different sources like lignite, peat, live 

plants, algae, etc. In medicine, humic substances 

were used for different purposes against different 

diseases 3.000 years ago.
9
 The idea of using 

humic substances in pharmaceutical industry 

emerged because of their antiviral activities, and 

anti-inflammatory and proinflammatory 

characteristics, effects on blood coagulation and 

fibrinolysis, estrogenic activity, antibacterial, 

antiallergic, and antiulcerogenic properties.
9
  İn 

the structure of humic acids; there are molecules 

of various components such as amino acids, 

lignins, pectins or carbohydrates.
10,11

 The main 

elements that make up the structure of humic acid 

are carbon, hydrogen, oxygen, nitrogen and sulfur 

(C, H, O, N and S).
12

  

 Previous studies showed that humic acid does 

not have any toxicity.
13-18

 In an experimental bone 

fracture study, it was determined that osteoid 

formation and mineralization were accelerated 

with humic acid application during the first week 

after fracture, while osteoid formation and 

mineralization were significantly reduced when 

humic acid treatment was delayed to the second 

week.
19

 Another study on bone fractures in 

children found that humic acid has a positive 

effect on bone regeneration.
20

 In a study by Derre 

et al.
21

, experimentally induced herpes infection in 

the mouse ear was treated by applying a topical 

humic acid-derived substance, and it was 

concluded that the humic acid-derived agent 

significantly reduced or completely suppressed 

the infection. Vucskits et al.
22

 In their study in 

rats, they stated that the humic acid diet both 

increases the immune response and prolongs the 

immune response time. Ji et al.
23

 conducted a 

study on rats, and showed that humic acid 

accelerates the healing of wounds on the surface 

of the skin. Calisir et al.
24

 reported that humic acid 

was effective in closing wounds on the palatal 

mucosa in rats. Although these results suggest that 

humic acids may be useful in wound healing in 

palatal mucosa, there is currently not enough 

evidence showing the effects of humic acid on 

wound healing in oral cavity. The purpose of this 

study was to evaluate the effects of humic acid on 

the healing of excisional wounds in the palatal 

mucosa of rats. 

MATERIALS AND METHODS 

Approval was obtained from Sivas Cumhuriyet 

University, Animal Experiments Ethics Board on 

01.02.2018 and with number 136 for the present 

study. As subjects, 12-week-old 72 Wistar male 

rats with an average weight of 280-300 g were 

used. The rats in each group were fed in separate 

cages under the same conditions. All rats were fed 

with standard feed and water, observing 12-hour-

night/day cycle at 21±1ºC temperature and 40-

60% humidity. The rats were kept in metal cages 

for 10 days to adjust to new living conditions 

before the study commenced. The experimental 

stages of the present study were conducted at 

Sivas Cumhuriyet University, Medical Faculty 

Animal Laboratory. 

Surgical Method 

The rats were anesthetized by injecting 30 mg/kg 

Ketamine-HCL (Ketalar, Eczacibasi, Turkey) and 5 

mg/kg Xylazine HCL (Rompun, Bayer, Germany) 

before creating the wounds in veterinary control. 

Five-mm-diameter mucosal defects were created in 

the rats in the palatal area. A round and stainless 

steel punch was used in this process. After 

hemorrhage control, the wounds were left to 



Effect of Humic Acid on Wound Healing 

328 

 

secondary recovery. The first day when the wounds 

were created was recorded as day 0. 

Preparation and Application of Humic Acid 

Considering the weight of the rats, appropriate 

concentrations of humic acid was prepared for the 

rats in each group. The amount of humic acid (0.5 

cc) was applied topically with a blunt-tip injector. 

Creation of Groups 

The rats were randomly selected and divided into 

4 main groups as the Control Group (K) (n=18), 

Chlorhexidine Gluconate Group (0.12%) (CHX) 

(n=18), 80 mg/kg Humic Acid Group (HA80) 

(n=18), and 150 mg/kg Humic Acid Group 

(HA150) (n=18). After creating wounds in the 

palatal areas of the rats, the rats were divided 

further into 3 sub-groups to be sacrificed on days 

7, 14 and 21.  

Histological evaluation 

Full-layer samples were taken from the wounds 

created in the palatal areas in all groups on days 7, 

14 and 21 including 1x1 cm of intact tissue. These 

tissue samples underwent routine tissue follow-up 

procedures in the Department of Pathology of 

Sivas Cumhuriyet University, Faculty of 

Medicine. The samples taken from the rats with 

biopsies were fixed for 48 hours in 10% formalin 

solution for light microscope examination, and 

were blocked by using routine paraffin blocking 

method. The slides were prepared by taking three 

3-4-μm sections from the blocks with microtome 

(Leica D80 LX, Germany). The slides were then 

evaluated in the light microscope with 

Hematoxylin Eosin Staining to observe 

inflammatory changes and to show morphology in 

healed wounds. 

 Histopathological examination was 

performed by the same pathologist who was 

blinded about the groups. In histopathological 

evaluation, Epithelization and Ulceration were 

evaluated as Yes (1) and No (0), and Polymorphic 

Nuclear Leukocytes (PNL), Mononuclear Cells 

(MNL), Fibroblast and Vascularization degrees 

were rated as No (0), Low (1), Moderate (2), or 

Severe (3). 

Photographical evaluation 

The course of healing in all the defects on days 7, 

14 and 21 was photographed (Canon EOS 1000D, 

Tokyo/Japan) after the tissues taken from the 

palatal areas of the rats were fixed under x8 

magnification on stereomicroscope (Carl Zeiss 

Stemi DV4, Germany). After the photographs 

were taken, the images were transferred to the 

computer medium. The measurements of the 

wound surface areas were performed by using the 

ImageJ and NIH Image Software, National 

Institutes of Health, Bethesda, Md. program. 

Statistical Method 

The data of the study were uploaded to the SPSS 

(Ver 22.0) program; and since the parametric test 

assumptions were met in the evaluation of the 

data, the Kolmogorov - Simirnov Test was used. 

Then, variance analysis was made. When 

measurements obtained from more than two 

independent groups were compared, and when the 

difference between the groups was found to be 

significant as a result of the analyses, the Tukey 

Test was used to find the group(s) that differed. 

When the scores at different times were 

compared, the Kruskall-Wallis test was used. The 

Man-Whitney U test was employed when the 

difference was found to be significant as a result 

of the analyses to find the group that differed. The 

Chi-Square test was used in the evaluation of the 

qualitative data obtained with numbers, and the 

error level was taken as 0.05. 

RESULTS 

No significant differences were found in terms of 

epithelization level, PNL and MNL cell 

infiltration and fibroblast values among the groups 

on days 7, 14 and 21. In terms of ulcerated areas, 

the difference between HA150 Group and other 

groups on days 7 and 14 was statistically 

significant (p<0.05). Ulceration was lower in 

HA150 Group than in any other group. On day 21, 

the difference was statistically significant between 

HA150 Group and K and CHX Group, and 

between HA80 Group and K and CHX Group 

(p<0.05); however, there was no statistically 

significant difference between HA80 Group and 

HA150 Group. When vascularization values were 

evaluated, it was found that the vascularization 

values were higher at statistically significant level 

on day 7 in Group K and HA15 Group, compared 
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to the CHX and HA80 Group (p<0.05). On days 

14 and 21, the degree of vascularization was at a 

similar level in all groups (Table 1). 

Table 1: Statistical analysis results of histopathologic variables  

 
K Group 

(n=6) 

CHX Group 

(n=6) 

HA80 Group 

(n=6) 

HA150 Group 

(n=6) 
p 

D
ay

 7
 

Epithelization 0.66±.51 1.00±.00 1.00±.00 1.00±.00 0.223 

Ulceration 1.00±.00 0.50±.54
a
 0.83±.40 0.16±.40ᵇ 0.016* 

MNL 1.50±.54 2.00±.89 2,66±.81 2.33±.88 0.088 

PNL 1.50±.54 1.33±1.03 2.66±.81 2.16±.98 0.066 

Fibroblast 3.00±.00 2.00±.89 2.00±.75 2.16±.98 0.537 

Vascularization 2.00±.00 1.33.75 1.33±.75 2.00±.00 0.227 

D
ay

 1
4
 

Epithelization 0.66±.51 1.00±.00 1.00±.00 1.00±.00 0.223 

Ulceration 0.83±.40 0.83±0.40 0.66±.57 0.00±.00
c
 0.014*  

MNL 1.50±.54 1.66±.81 1.50±.54 2.33±.81 0.211 

PNL 2.00±.63 1.33±.51 1.50±.54 2.33±.81 0.121 

Fibroblast 1.54±.54 2.00±.63 2.00±.63 2.16±.75 0.321 

Vascularization 1.83±.40 1.50±.54 1.66±.51 1.83±.75 0,695 

D
ay

 2
1
 

Epithelization 0.83±.40 1.00±.00 1.00±.00 1.00±.00 0.406 

Ulceration 0.67±.57 0.50±.54 0.16±.40
d
 0.00±.00

e
 0.002* 

MNL 1.50±.54 1.00±.00 1.00±.00 1.16±.40 0.075 

PNL 1.16±.51 1.00±.00 1.00±.00 1.00±.63 0.052 

Fibroblast 2.00±.89 1.66±.51 2.00±.00 2.00±.89 0.771 

Vascularization 1.16±.40 1.33±.75 1.66±.51 1.66±51 0.227 

*p<0.05; C: Control; CHX: Chlorhexidine; HA80: Humic Acid 80 mg/kg; HA150: Humic Acid 150 mg/kg; MNL: Mononuclear cell; PNL: 

Polymorph nuclear leukocyte 
a= The difference between CHX, K and HA80 was statistically significant 
b= The difference between HA150 and other groups was statistically significant 

c= The difference between HA150 and other groups was statistically significant 

d= The difference between HA80 Group, CHX and K Group was statistically significant 
e= The difference between HA150 Group, CHX and K Group was statistically significant 
 

When the wound surface area measurements 

between the groups on days 7 and 14 were 

evaluated, it was determined that none of the 

groups was superior in terms of healing. However, 

on day 21, HA150 Group was found to be more 

effective in decreasing the wound surface area 

than other groups (Table 2). 
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Table 2: Statistical analysis results of the intergroup wound area surface measurements 

 Groups n Average Area p 

Day 7 

K 6 13.14±2.64 

0.432 
CHX 6 15.00±6.13 

HA80 6 17.13±3.16 

HA150 6 14.56±7.21 

Day 14 

K 6 12.10±5.10 

0.358 
CHX 6 10.80±4.93 

HA80  6 8.53±3.55 

HA150 6 8.88±5.62 

Day 21 

K 6 7.33±3.05 

0.035* 
CHX 6 5.88±1.96 

HA80 6 6.86±3.03 

HA150 6 2.70ª±2.72 

*p<0.05; C: Control; CHX: Chlorhexidine ; HA80: Humic Acid 80 mg/kg; HA150: Humic Acid 150 mg/kg 
a=The difference between HA150 Group and K, CHX and HA80 Group was statistically significant 
 

When the wound surface area measurements 

within the groups were compared, it was days 7, 

14 and 21 in the K group. In the CHX group, the 

healing on day 21was better than the healing on 

day 7, and this difference was statistically 

significant (p<0.05). According to the area 

measurement results in the HA80 group, the 

healing on day 14 was better than the healing on 

day 7 and the healing on day 21 was better than 

the healing on day 7. In the HA150 group, the 

healing on the 21st day was higher to the healing 

on the 7th day, while the difference between the 

healing on the 7th day and the 14th day and the 

healing in the 14th and 21st day were not 

statistically significant (Table 3). 

 

Table 3: Statistical analysis results of the intragroup wound area surface measurements  

Groups  Average area p 

K 

(n=6) 

7.   Day 13.14±2.64 

0.058 14. Day 12.10±5.10 

21. Day 7.33±3.05 

CHX 

(n=6) 

7.   Day 15.00
a±6.13 

0.046* 14. Day 10.80±4.93 

21. Day  5.88
a±1.96 

HA80 

(n=6) 

7.   Day 17.13
bc±3.16 

0.001* 14. Day 8.53
b±3.55 

21. Day 6.86
c±3.03 

HA150 

(n=6) 

7.   Day 14.56
d±7.21 

0.005* 14. Day 8.88±5.62 

21. Day 2.70
d±2.72 

*p<0.05; C: Control; CHX: Chlorhexidine ; HA80: Humic Acid 80 mg/kg; HA150: Humic Acid 150 mg/kg  

a=The difference between days 7 and 21 in area measurements in CHX Group was statistically significant 

b= The difference between days 7 and 14 in area measurements in HA80 Group was statistically significant 
c= The difference between days 7 and 21 in area measurements in HA80 Group was statistically significant 

d= The difference between days 7 and 21 in area measurements in HA150 Group was statistically 

significant 

DISCUSSION 

The present study is the first study in which the 

effects of two different humic acid concentrations 

was evaluated on wound healing. In the present 

study, the groups to which 80 mg/kg humic acid, 

150 mg/kg humic acid, chlorhexidine gluconate, 

and no agent application were compared in the 

defects created on palatal mucosa of rats. Humic 

substances, which are mostly found in lignite, 

peat, soil and water, have antiviral, antibacterial, 
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antitoxic, antiulcerogenic, antiarthritic, 

antiallergic, immunomodulator, and anti-

inflammatory characteristics.
25

 Humic acids are 

the most commonly found forms of organic 

carbon in the nature, and have strong anti-

inflammatory effects, which they show by 

inhibiting the release of IL-1β and TNF-α 

activated by leukocytes.
13,26

 It was shown that 

humic acid decreases lipopolysaccharide-

mediated adhesion molecules cultured from 

human umbilical vein endothelial cells (ICAM-1, 

VCAM -1 and E-selectin) at significant levels.
27

 

This may be one of the ways in which the possible 

effects of humic acid in the inflammatory process 

is explained. 

 When intragroup wound surface area scores 

were compared, it was determined that the healing 

on days 7, 14 and 21 was similar in Group K. The 

healing on day 21 was better compared to the 

healing on day 7 in CHX Group, and the 

difference was statistically significant (p<0.05). 

According to the field measurement results in 

HA80 Group, the healing on day 14 was better 

than that on day 7, and the healing on day 21 was 

better than that on day 7. In HA150 Group, the 

healing on day 21 was better than that on day 7; 

however, the differences between healing scores 

on day 7 and 14, and the differences between the 

healing scores on day 14 and 21 were not found to 

be statistically significant.  

 The still epithelial cells become cells that 

migrate to the wound area with the effect of 

growth factors secreted from platelets and 

macrophages. The formation of epithelium begins 

with the migration of epidermal cells in the wound 

edge and skin supplements.
26

 Mariano et al.
28

 

reported that the application of 0.2% 

chlorhexidine on the palatal mucosa defects 

induced in rats shortened healing time and 

facilitated wound epithelization. Teixeira et al.
29

 

created wounds on rats’ tongues, and showed that 

the application of 0.12% chlorhexidine was highly 

effective on ulcerations as of the first day. 

Abshenas et al.
30

 and Brzozowski et al.
31

 reported 

that the application of humic acid accelerated 

wound healing at significant levels in rats in 

which they created gastric ulcers. 

 The regeneration and repair of the epithelium 

is an important part in wound healing. The major 

function of epithelium is to create a barrier 

between the body surface and the environment. 

After an injury, the connection to the adjacent 

cells on the edge of the wound is disrupted.  

 In the present study, when epithelization 

values on days 7, 14 and 21 were evaluated, there 

was no statistically significant difference between 

the groups. However, in the HA150 Group, 

epithelization was found to be better than in the 

other groups. The lowest level was in Group K 

(Figure 1,2 and 3). 

 

 
Figure 1: Day 7, the surface epithelium (*), ulceration (¥) and 

inflammatory granulation tissue (§) of K (A), CHX (B), HA80 (C) 

and HA150 (D) Groups (Hematoxylin-Eosin X40)  
 

 
Figure 2: Day 14, the surface epithelium (*), ulceration (¥) and 

inflammatory granulation tissue (§) of K (A), CHX (B), HA80 (C) 

and HA150 (D) Groups (Hematoxylin-Eosin X40).  
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Figure 3: Day 21, the surface epithelium (*), ulceration (¥) and 

inflammatory granulation tissue (§) of K (A), CHX (B), HA80 (C) 

and HA150 (D) Groups (Hematoxylin-Eosin X40). 

 When ulceration values were evaluated, the 

amount of ulceration on day 7 was lower at a 

statistically significant level in HA150 Group than 

in the other groups. In addition, less ulceration 

was detected in CHX Group than K and HA80 

Group. On day 14, a smaller amount of ulceration 

was detected in HA150 Group than in the other 

groups, and this difference was statistically 

significant. The ulceration amounts between K, 

CHX and HA80 Groups were at similar levels. 

When the ulceration values were evaluated on day 

21, ulceration was lower in HA80 and HA150 at a 

statistically significant level compared to the other 

groups. According to the results obtained in this 

study, when epithelization and ulceration values 

were evaluated together, it was found that 150 

mg/kg humic acid increased wound healing at a 

significant level. It was also concluded that 

chlorhexidine did not disrupt healing (Figure 1,2 

and 3) . 

 Wound healing is a quite complex response 

process to tissue injury, and consists of 

interconnected and intertwined stages like 

inflammation, proliferation and maturation. 

Inflammation, which is the first step of recovery, 

gives the tissue a kind of resistance to microbial 

contamination.
32

 Infection in the wound area must 

be prevented in order for wound healing to occur 

in a problem-free manner. Anti-inflammatory 

effect is required to shorten recovery time.
33

 

 In their study, Knuuttila et al.
34

 reported that 

various concentrations of chlorhexidine had an 

anti-inflammatory effect, and reduced different 

types of leukocytes. Hoffman et al.
35

 reported that 

0.1% chlorhexidine yielded successful results in 

reducing inflammation. In a study conducted on 

rats by Van Rensburg et al.
36

, they detected anti-

inflammatory effects of potassium humate, and 

reported at the end of their study that the humic 

acid solution (61 mg/kg) obtained from lignite 

was as effective as prednisolone (steroid group), 

which is known to have an anti-inflammatory 

effect in suppressing the edema induced in the 

ears of the rats. Calisir et al.
37

 conducted an 

experimental periodontitis study, and found that 

80 mg/kg humic acid, which they applied locally, 

increased the inflammatory cell infiltration rate, 

the 80 mg/kg and 150 mg/kg of humic acid that 

they applied systemically reduced inflammatory 

cell infiltration rates. In the present study, the 

PNL and MNL numbers were evaluated to have 

an idea on the anti-inflammatory effects of humic 

acid. Polymorphonuclear leukocytes and 

mononuclear leukocytes play important roles in 

the defense of the live tissue against microbial 

contamination in inflammatory reactions. The 

number of these cells increases in the presence of 

bacterial infections, and they quickly migrate to 

the inflammatory zone. As a result of the findings 

of the present study, the difference between 

groups in terms of the number of PNL cells on 

day 7, 14 and 21 was not statistically significant; 

and the difference between groups in terms of the 

number of MNL cells on day 7, 14 and 21 was not 

statistically significant. However, it can be argued 

that humic acid has anti-inflammatory properties 

since it reduces inflammatory cells. 

 Cellular activity is dominant in the 

proliferation stage of wound healing.
38

 In this 

stage, it is noted that there is pink granular tissue 

formation that contains inflammatory cells, 

fibroblasts and newly-developing blood vessels. 

Fibroblasts begin to synthesize new non-cellular 

matrix and immature Type III collagen in 

response to the cytokines and growth factors 

released from the inflammatory cells in the wound 

area. Also, the stimulated fibroblasts secret a 
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number of growth factors, which support the 

healing process by creating a “feedback cycle”. 

Collagen accumulation increases the resistance of 

the wound to stretching in a fast way.
39

 

 In their cell culture study, Goldschmidt et 

al.
40

 showed that chlorhexidine at a rate of 0.01% 

or above caused cell death in human gum 

fibroblasts. In another in-vitro study conducted by 

Alleyn
41

, they reported that 0.12% chlorhexidine 

reduced the binding of fibroblasts on dentin. 

Unlike these studies, Mariano et al.
28

 conducted a 

study and found a large amount of collagen fiber 

and a small number of fibroblasts in the group 

which received 2% chlorhexidine. Cheng et al.
42

 

argued that humic acid caused oxidative DNA 

damage, growth delay and apoptosis in human 

primary fibroblasts. Kreminzki et al.
43

 conducted 

another study and argued that turban, which 

constituted the source of humic acid, had 

proangiogenic properties. However, there are not 

enough studies in the literature supporting these 

studies or proving the opposite. 

 In the present study, when the fibroblast 

values on days 7, 14 and 21 were evaluated, no 

statistically significant differences were detected 

among the groups. Given these results, it was 

concluded that the application of humic acid had 

no positive effects on fibroblasts. The 

vascularization level in Group K on day 7 was 

higher than the vascularization level in CHX and 

HA80 Group. Similarly, the vascularization level 

in HA150 Group was higher at a statistically 

significant level than the level of vascularization 

in CHX and HA80 Group. However, there was no 

difference in the vascularization levels of the 

groups on day 14 and 21. As a result of the 

findings of the present study, it is possible to 

speculate that humic acid has a positive effect on 

wound healing by increasing vascularization. 

 Measuring the length, width and depth of the 

wound is an important part of wound evaluation. 

Compared to defining statements like “good” or 

“getting better”, measuring the size of the wound 

is an objective proof of wound healing. In the 

present study, after the tissues taken from the 

palates of the rats on days 7, 14, and 21 were 

fixed, the photos taken under X8 magnification in 

the stereomicroscope were transferred to the 

computer medium, and it was aimed that objective 

measurements were made.  

 Mariano et al.
28

 conducted a study on rats, 

and reported that 2% chlorhexidine and 

metronidazole were very effective in closing 

wounds at the end of day 6. Hammad et al.
44

 

reported that 0.2% chlorhexidine gel showed a 

very good effect in reducing the wound surface on 

days 7 and 14 compared to the group to which 

they applied allantoin. Similar to our study, 

Calisir et al.
24

 compared the concentrations of 

0.09% saline, 0.05% chlorhexidine, and 80 mg/kg 

of humic acid, and they found on days 7 and 14 of 

the trial that the groups with chlorhexidine and 

humic acid were better at closing the wound 

surfaces than the groups that received saline. In 

the same study, it was also found that 

chlorhexidine and humic acid had similar levels of 

activity when compared among the groups. On 

day 21 of the trial, they reported that humic acid is 

superior in closing wound surfaces compared 

among the groups. 

 In the present study, when the wound surface 

areas between the groups were compared, it was 

determined that there were no differences between 

the healing of wound surfaces on day 7 and 14; 

however, on day 21, the improvement in the 

wound surface in HA150 Group was better at a 

statistically significant level than the improvement 

in the wound surfaces of the K, CHX and HA80 

Groups. 

 When the intragroup wound surface areas 

were compared, no significant differences were 

detected in the K group among wound surface 

measurements on days 7, 14 and 21. As a result of 

wound area measurements made in the CHX 

Group, the wound healing on day 21 was better 

compared to that on day 7, and the wound healing 

rates on the other days were similar. As a result of 

wound area measurements made in HA80 Group, 

the wound healing on day 14 was better than that 

on day 7. Similarly, the wound healing on day 21 

was better than that on day 7. The wound healing 

on day 21 was better than the wound healing on 

day 7 in HA150 Group. No significant differences 

were detected between the wound healing 
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measurements on day 7 and 14, and between day 

14 and 21. As a result, in the present study, it was 

found that 150 mg/kg humic acid was very 

effective in closing wound surface. It was also 

found that chlorhexidine, which was used in the 

study, had no negative effects on accelerating the 

closure of the wound surface. 

CONCLUSIONS 

Within the limitations of this experimental study, 

it may be argued that the humic acid, which has 

previously been shown to have antibacterial and 

anti-inflammatory characteristics, positively 

affects wound healing in oral cavity. Humic acid 

treatment has been found to be superior to 

chlorhexidine, which is widely used in the 

treatment of oral wounds. 

 Further studies are needed to investigate the 

mechanisms or pathways of the healing effect of 

humic acid on wounds in the mouth. In line with 

the results obtained here, we believe that the 

present study will contribute to the literature on 

clinical use of humic acid. 
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Lokal Hümik Uygulamasının Yara İyileşmesi Üzerine 

Etkisinin Değerlendirilmesi 

ÖZ 

Amaç: Bu çalışmanın amacı; hümik asitin topikal 

olarak uygulanmasının ratlarda ağız mukozasındaki 

yara iyileşmesine etkilerinin, histopatolojik ve 

histomorfometrik olarak araştırılmasıdır. Gereç ve 

Yöntemler: Denek olarak 12 haftalık, ortalama 

ağırlıkları 280-300 gr olan Wistar cinsi 72 adet erkek 

rat kullanıldı. Ratlar rastgele seçilerek hiç bir ajan 

uygulanmayan kontrol grubu (K), klorheksidin (%0.12) 

grubu (CHX), 80 mg/kg hümik asit grubu (HA80) ve 

150 mg/kg hümik asit grubu (HA150) olmak üzere 4 

ana gruba ayrıldı. Ratlarda palatinal bölgede, punch 

ile 5 mm çapında mukozal defekt oluşturuldu. Bu 

gruplar kendi içerisinde 7., 14. ve 21. günlerde 

sakrifiye edilmek üzere 3 alt gruba ayrıldı.  Ratlar 

sakrifiye edildikten sonra histopatolojik inceleme için 

doku örnekleri alındı. Histopatolojik değerlendirmede; 

epitelizasyon, ülserasyon, polimorfo nükleer lökositler 

(PNL), mononükleer hücreler (MNL), fibroblast ve 

vaskülarizasyona bakıldı. Ayrıca doku örnekleri 

histomorfometrik inceleme için fotoğraflanarak 

bilgisayar ortamına aktarıldı. Bulgular: Yapılan 

istatistiksel analiz sonucunda tüm gruplar arasında 

7.,14. ve 21. günlerde epitelizasyon derecesi, PNL ve 

MNL hücre    infiltratı açısından anlamlı bir fark 

bulunmadı. HA150 grubundaki ülsere alanlar diğer 

gruplara oranla daha az miktardaydı ve bu fark 

istatistiksel olarak anlamlıydı (p<0,05). 

Vaskülarizasyon değerlerine bakıldığında 7. günde K 

grubu ve HA150 grubu daha iyi sonuçlar gösterdi 

(p<0,05). 14. ve 21. günlerde ise gruplar arasında 

anlamlı bir fark bulunmadı (p>0,05). Yara yüzey alan 

ölçümleri, HA150 grubunda diğer gruplara kıyasla 

daha düşük miktardaydı ve bu sonuç, HA150 

grubundaki iyileşmenin daha iyi olduğunu gösterdi 

(p<0,05). Sonuç: Bu çalışmanın sonucunda hümik 

asitin, ağız boşluğundaki yara iyileşmesini arttırdığı 

görüldü. Ayrıca klorheksidinin yara iyileşmesini 

olumsuz yönde etkilemediği tespit edildi. Anahtar 

Kelimeler: Yara, palatinal mukoza, klorheksidin, 

hümik asit. 
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