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Background: The healing process is one of the main issues for the medical
and general population. Studies have shown that vitamin C can accelerate this
process, in this study, we aimed to review the effects of vitamin C on wound
healing.

Methods: We searched PubMed, MEDLINE, and Elsevier databases for
studies with the keywords “vitamin C” OR “ascorbic acid” AND “wound
healing” OR “wound repair.” Studies from the start of 2013 to the end of 2023
were reviewed.

Results: Few studies have evaluated the effects of Vitamin C on wound
healing. Six studies were assessed, which found that vitamin C significantly
improves wound healing, closure, post-healing appearance, decreased
bacterial load, and inflammatory markers.

Conclusion: Given that only a few studies have confirmed the effects of
Vitamin C on wound healing, further studies are required to appropriately
confirm the association.

Wound healing.
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Introduction

Wound healing represents a fundamental
physiological mechanism designed to restore
both the anatomical integrity and functional
capacity of damaged skin. Numerous factors
have been recognized as influencing the wound
healing process, including age, the specific
location and size of the wound, nutritional
health, immune system functionality, and the
presence of underlying comorbidities such as
diabetes and obesity. When delayed, wound
healing can cause various complications such as
prolonged hospital stays, the necessity for
amputations, and in severe cases, mortality.
Chronic, non-healing wounds are observed in
approximately 2% of the general population (1-
3). Wounds induce a heightened catabolic state
within the body. Following an injury, the

metabolism  of  micronutrients  escalates
significantly, often resulting in critical
deficiencies. Notably, the levels of vitamin C, a
small, organic, water-soluble micronutrient
renowned for its potent antioxidant properties,
decline rapidly during inflammatory responses
(4-6). Moreover, Individuals suffering from
scurvy have delayed wound healing and
reduced rates of collagen synthesis and
maturation. In addition to its robust antioxidant
capabilities, Vitamin C is a crucial co-factor in
various enzymatic reactions. It has recently
been demonstrated to inhibit pro-inflammatory
processes through multiple mechanisms while
fostering anti-inflammatory and pro-resolution
effects in macrophages. Vitamin C also plays a
vital role in the metabolism and regulation of
collagen, prompting numerous studies to
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investigate its specific contributions to the
wound healing process (7, 8). In this study, we
reviewed the effects of vitamin C on wound
healing.

Methods

In this study, we reviewed the wound-healing
effects of vitamin C. We searched studies in
PubMed, MEDLINE, and Elsevier databases
with the keywords “vitamin C” AND/OR
“ascorbic acid” AND/OR “wound healing”
AND/OR “wound repair”. Studies from the
start of 2013 to the end of 2023 were reviewed.
Review articles, systematic reviews, meta-
analysis, and editorials not in English, were
excluded. Studies that were performed on
intraoral ulcers were also excluded.

Results

Four studies were found with the keywords. We
have presented the results of these studies in the
below. Chokesuwattanaskul et al. (9), assessed
the effects of high doses of oral vitamin C +
topical mesenchymal stem cells on wound
healing in diabetic mice models. Mice were
divided into 4 groups including control,
diabetes, diabetes treated with mesenchymal
stem cells, diabetes treated with vitamin C, and
diabetes treated with mesenchymal stem cells +
vitamin C. They made sure that wound healing
occurred due to re-epithelialisation, not due to
wound contraction. Daily oral vitamin C, 1.5
g/L was prescribed. It was found that although
wound healing was significantly reduced in
diabetic mice rather than  controls,
administration of topical mesenchymal stem
cells, oral vitamin C, or both of them
significantly improved wound healing in
diabetic mice.

They found that vitamin C and mesenchymal
stem cells had relatively similar effects on
wound healing, but by giving these to the mice,
the wound healing process significantly
improved with the best effect found in the group
that received both. They also determined the
capillary density of the mice in the wound-
healing process. They observed that vitamin C

had greater effects on vascularization than other
groups.

In fact, the vascularization rate in mice who
received only vitamin C was higher than that of
vitamin C + mesenchymal stem cells, and only
mesenchymal stem cell groups (9).

Yun et al. (10), assessed the effects of topical
silicone with vitamin C gel for improving
wound healing in patients who underwent head
and neck surgical procedures including scar
revisions, closure of lacerations, and excision of
a mass on the face. The topical gel was
administered starting from the removal of
stitches and continued for six months post-
surgery. The control group received no
additional treatment. They found that the height
of the scar didn’t differ between the two groups,
but after 6 months, there was a significant
difference between the two groups in terms of
the height of the scar and silicone with
vitamin C group showing a significantly shorter
scar height. In terms of scar erythema, there was
a significant difference between the two groups
after 6 months. These results were also true
about scar pigmentation melanin indices, and
erythema. After six months, the scar in the
experimental group improved significantly
rather than the control group and the scar was
more similar to normal skin. Additionally, the
patients were significantly more satisfied in the
experimental group. It should be noted that
there were no significant differences between
the two groups after two months, and the effects
of this gel appeared after 6 months. There was
no difference between different types of surgery
in terms of all evaluations (10).

Shojania et al. (11), evaluated the effects of
vitamin C-loaded with 20 pg/mL vitamin C in
the human serum albumin nanoparticles on
wound healing. They found that this
nanoparticle significantly improved the wound
healing process and increased wound healing
process in 12 days (11).

Voss et al. (12), studied the effects of
polysaccharide-based film containing propolis
and vitamin C effects on wound healing. They

This work is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 License
(CC BY-NC 4.0).

2


https://doi.org/10.22037/orlfps.v10i1.46825
https://doi.org/10.22037/orlfps.v10i1.46825
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

REVIEW ARTICLE

Journal of Otorhinolaryngology and Facial Plastic Surgery 2024;10(1):1-5.

OPEN 8 ACCESS

https://doi.org/10.22037/orlfps.v10i1.47017

found that this film had antibacterial effects on
E. coli and S. aureus in in vitro studies and
polysaccharide-based film containing both
propolis and vitamin C had the best
antibacterial effect. This film also showed a
remarkable effect on wound healing in diabetic
mice and accelerated wound closure. Also, this
compound decreased the bacterial counts in
diabetic wound by about 94%. The combination
of propolis and vitamin C increased
neovascularization in the histopathology
assessment (12).

Gunton et al. (13), evaluated the wound healing
effects of 500 mg vitamin C on foot ulcers. 16
patients were assessed in experimental (7
patients) and placebo groups (9 patients). The
blood level of vitamin C reached the optimal
level in these patients. They observed that the
healing was better in the experimental group
after 8 weeks of daily oral 500 mg vitamin C,
significantly. 44% of patients with foot ulcers
underwent foot amputation, but none of the
patients in the experimental group underwent
amputation. Blood vitamin C level had a
negative correlation with baseline ulcer size
(13).

Yarahmadi et al. (14), studied the platelet-rich
plasma-fibrin glue (PRP-FG) dressing with and
without oral vitamin E and C effects on wound
healing of diabetic foot ulcer (DFU). They
found that both types of dressings significantly
reduced the sizes of wounds, but the dressing
that contained vitamin C and E had a better
effect compared to the other. Also, PRP-FG
dressing with vitamin C and E decreased the
levels of prooxidant-antioxidant balance,
erythrocyte sedimentation rate, and C-reactive
protein, significantly (14).

Discussion

In this review, we evaluated the effects of
vitamin C on wound healing. We found that
vitamin C had good effects on wound healing
processes especially with neovascularization
and improved wound closure, post-healing
appearance, decreased bacterial load, and

inflammatory  markers  (9-14).  Before
performing the study, we thought that there are
a lot studies on wound healing effects of
vitamin C, but after searching, we observed few
studies were done in this context. It seems that
more studies are required on the effects of
different routes and dosages of vitamin C for
wound healing.

Vitamin C is a vital nutrient that humans are
unable to produce due to the lack of a crucial
enzyme in the biosynthetic pathway. A
significant deficiency in vitamin C can lead to
a life-threatening condition known as scurvy.
This disease is marked by the deterioration of
collagenous tissues, which leads to inadequate
wound healing and compromised immune
function. Those suffering from scurvy are
particularly vulnerable to severe infections,
such as pneumonia. Furthermore, these
infections can adversely affect vitamin C levels,
as they increase inflammation and metabolic
demands. Historical observations have
indicated that scurvy frequently emerged in
populations following outbreaks of infectious
diseases, with instances of scurvy documented
after respiratory infections, especially among
individuals who are already experiencing
malnutrition (15-18).

The daily requirement of vitamin C to prevent
scurvy is relatively modest, estimated at
approximately 10 mg/day. However, the
recommended dietary allowances for vitamin C
are significantly higher, often reaching up to
one hundred times the intake levels suggested
for many other vitamins. A daily consumption
of 100-200 mg of vitamin C is deemed
sufficient to achieve optimal plasma
concentrations in healthy individuals, thereby
addressing general needs for mitigating the risk
of chronic diseases. Given the body's limited
capacity to store this water-soluble vitamin,
consistent and adequate intake is essential to
avoid hypovitaminosis C. Epidemiological
research shows that hypovitaminosis C,
characterized by plasma vitamin C levels below
23 pmol/L and is relatively prevalent in the
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Western populations, with vitamin C deficiency
(levels below 11 pmol/L) ranking as the fourth
most common nutrient deficiency in the United
States. Several factors contribute to the failure
to meet dietary recommendations for vitamin C,
even in regions where the food supply is
generally adequate (17-22). These factors
include suboptimal dietary practices, specific
life stages or lifestyles that either restrict intake
or elevate micronutrient needs (such as
smoking or substance abuse), various health
conditions, exposure to  environmental
pollutants and smoke (both active and passive),
and economic constraints (such as low
socioeconomic status and limited access to
nutritious foods). Even those considered
‘healthy’ in industrialized nations may be at risk
due to lifestyle choices, such as following
restrictive diets or consuming unbalanced
meals, as well as experiencing periods of
heightened physical or psychological stress
(23-25). The positive effects of vitamin C on
inflammatory markers were studied by
Yarahmadi et al. who demonstrated that
vitamin C supplementation decreased the levels
of erythrocyte sedimentation rate, C-reactive
protein, and prooxidant-antioxidant balance
(14). The authors mentioned the anti-
inflammatory effects of both vitamin C and
vitamin E. Vitamin E has several anti-
inflammatory effects. Some animal studies
have demonstrated that vitamin E, particularly
in the forms of palm-derived tocotrienol and a-
tocopherol, exerts its effects by inhibiting the
production of interleukins IL-1 and IL-6. As a
powerful antioxidant, vitamin E has the
potential to neutralize free radicals before they
activate NF«B, thereby reducing cytokine
synthesis. Additionally, vitamin E has been
found to inhibit COX-2, an enzyme that plays a
critical role in inflammatory processes (26-28).
So, vitamin E may increase the anti-
inflammatory effects of vitamin C in
Yarahmadi et al.’s study and further study
should evaluate wound healing and anti-
inflammatory effects of vitamin C and

vitamin E, separately. Based on the studies,
vitamin C increased vascularization and wound
healing in animal and human models and all of
them demonstrated the positive effects of
vitamin C on wound healing (9-14). Limitations
of human studies mainly include a short sample
size; thus, a possibility exists should larger
populations be studied. Also, it seems that
different routes of vitamin C prescription like
topical, oral, and intravenous, should be
assessed and compared in terms of wound
healing.

Conclusion

Although some studies were performed on
vitamin C effects on wound healing and they
demonstrated positive effects of vitamin C, the
number of studies is limited. Studies have
shown that vitamin C increases cutaneous
revascularization, accelerates wound healing,
decreases scar silhouette, and decreases levels
of inflammatory markers. Further studies
should be done on a greater population to
evaluate the effects of different routes of
vitamin C administration. It should be
considered that designing the studies are not
hard because the use of vitamin C is acceptable
for normal people and patients.
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