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According to the WHO, burns are the third most common cause of traumatic skin injuries. Chemical
burns are characterized by a complex course and a long healing process. The use of the representatives of the
epidermal growth factor family seems to be a promising direction in the treatment of chemical burns. The aim
of this study was to evaluate the effectiveness of the recombinant human heparin-binding EGF-like growth
factor (rhHB-EGEF) in treating burn wounds in mice. The expression of a recombinant human HB-EGF analog
was induced in the prokaryotic system E. coli BL21 Star, the protein was isolated, purified and its preparations
in PBS or in a form of gel containing sodium hyaluronate and potassium sorbate were obtained. The burn
wound was simulated in white non-inbred mice by subcutaneous injection of 10% paraformaldehyde solution,
healing was observed for 17 days. The initial wound area was measured on the 7" day after the burn injury
when the treatment was started. The mice with burn injury were divided into groups of 3 each - untreated mice
(control), treated with different preparations: gel without rhHB-EGF; rhHB-EGF in a gel form; rhHB-EGF in
PBS solution. The preparations (100 ul, 1.5 mg of rhHB-EGF) were applied to burn wounds daily for 5 days.
Wound area, healing rate and histological patterns of skin samples were estimated. It was shown that groups
with burn injury treated with HB-EGF protein (both in solution and gel form) demonstrated an advantage in
reducing the wound area and inflammatory cells infiltration, improving healing rate, increasing the prolifera-
tive activity of epithelial cells and neovascularization as compared with the untreated group. Thus, the use of
rhHB-EGF is a promising direction in the treatment of skin wounds.

Keywords: heparin-binding EGF-like growth factor, chemical burns, wound healing, skin regeneration,
histological analysis.

Kin injuries, particularly severe burns, are
S among the pressing issues in medicine, as they
lead to prolonged healing processes, frequent
wound infections, and scarring, which limits the
function of the affected skin areas.
According to the WHO, burns are the third
most common cause of traumatic skin injuries, af-
fecting approximately 7-12 million people who re-

quire medical attention annually. Moreover, about
180,000 deaths each year are attributed to burn in-
juries, predominantly in low- and middle-income
countries [1].

Burn injury statistics in Ukraine indicate a
trend of increasing burn frequency and severity
among both children and adults. Annually, over
20,000 adults and 10,000 children (60% of whom
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are under 3 years old) require inpatient treatment for
burn disease. This care is provided in both non-spe-
cialized medical facilities and specialized burn units.
The average hospital stay for a burn patient is about
two weeks; however, for severe burns, hospitaliza-
tion may last a month or significantly longer. To date,
the primary approach to treating severe burn wounds
remains surgical: early necrotectomy followed by
autologous skin grafting [2].

Burns are defined as skin damage caused by
high temperatures or other intensive injuries, such
as contact with hot surfaces or flames. They lead to
varying degrees of vascular damage. Based on tis-
sue depth, burns are classified as superficial, partial-
thickness, and full-thickness. Superficial burns (1%
degree) affect only the epidermis. Partial-thickness
burns (2" degree) extend into the dermis and are
further classified into superficial and deep partial-
thickness burns. Superficial partial-thickness burns
involve the papillary (upper) dermis and typically
heal within 1-2 weeks with minimal scarring. Deep
partial-thickness burns affect deeper dermal layers,
take >2 weeks to heal, and are often accompanied by
scarring and potential functional loss. Full-thickness
burns (3 degree) extend through the entire dermis
and into the subcutaneous fat. Healing occurs only
from the periphery, and these burns, if extensive, re-
quire excision and skin grafting [3, 4].

Chemical burns, caused by exposure to aggres-
sive chemical agents, can result in severe skin dama-
ge and require prolonged and complex treatment. In
this context, the use of recombinant forms of epider-
mal growth factor, particularly recombinant human
heparin-binding epidermal growth factor (rhHB-
EGF), has shown promising results in accelerating
the healing process.

One of the main challenges in treating burn
disease is managing and healing large and deep
tissue injuries, which carry a high risk of infec-
tion. These injuries often require costly treatment,
including skin grafting, particularly autologous
grafting. When the wound area exceeds 30-40% of
the body surface, even perforated autografts cannot
completely cover the wound in one procedure, neces-
sitating multiple surgeries over an extended period.

Various members of the epidermal growth fac-
tor (EGF) family have demonstrated effectiveness
in wound healing [5-8], including heparin-binding
epidermal growth factor (HB-EGF) [9]. An impor-
tant aspect of applying recombinant human HB-EGF
(rhHB-EGF) is its ability to enhance wound healing
and promote faster skin regeneration while reducing

32

the risk of scarring, which significantly improves the
quality of life for burn patients.

To evaluate the impact of rhHB-EGF on the
healing process of chemical burns, a series of ex-
perimental studies is required [10-13]. These studies
should include both in vitro and in vivo models to
analyze the mechanisms of action of this compound
and its clinical efficacy.

Materials and Methods

Laboratory animals. The study used non-inbred
(non-breeding) mice aged 5-6 weeks and weighing
20-25 g (SI “L.V. Gromashevskyi Institute of Epi-
demiology and Infectious Diseases of the NAMS
of Ukraine”, Kyiv, Ukraine). All work with ani-
mals was performed in accordance with bioethical
standards, in particular, the European Convention
for the Protection of Vertebrate Animals used for
Experimental and Other Scientific Purposes (Stras-
bourg, 1986). Permission to conduct animal experi-
ments was granted by the Ethics Committee of the
SI “L.V. Gromashevskyi Institute of Epidemiology
and Infectious Diseases of the NAMS of Ukraine”
and Interfaculty Commission on Bioethics National
Technical University of Ukraine “Igor Sikorsky Kyiv
Polytechnic Institute” (protocol No. 3 of 10.12.2024).

At the end of the experiment, animals were
humanely euthanized to minimize physical and psy-
chological suffering. The method of euthanasia was
cervical dislocation. All animals selected for the ex-
periment underwent a veterinary examination and a
5-day acclimatization period, after which they were
randomized into groups, numbered, and marked ac-
cordingly.

The animal housing conditions were main-
tained as follows: temperature of 20-24°C, humidi-
ty of 30—60%, and an 18-hour light cycle. The mice
were fed standard laboratory animal chow [14, 15].

rhHB-EGF-based preparations. Preparations
based on rhHB-EGF were manufactured by the Na-
tional Technical University of Ukraine “Igor Sikor-
sky Kyiv Polytechnic Institute” based on rhHB-EGF
samples provided by the Palladin Kyiv Institute of
Biochemistry of the NAS of Ukraine. The technolo-
gy for obtaining the protein used in gel production
involves the induction of expression of a recombinant
human HB-EGF analog in the prokaryotic expres-
sion system E. coli BL21 Star (DE3). The isolation
and purification of thHB-EGF were performed using
metal-affinity chromatography on Co**-containing
HisPur Superflow agarose.
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Sodium hyaluronate was added to the gel as an
excipient, which is widely used in medical devices
for various skin injuries [16].

The biologically active protein, which pro-
motes tissue regeneration and wound healing, is
supplied by the manufacturer in a dissolved form in
phosphate-buffered saline (PBS) at concentrations
ranging from 1 to 5 mg/ml. The solution is clear,
colorless, and odorless, and it is stored at -20°C.

For the study, the following samples were used:
protein-free gel with the following composition:
sodium hyaluronate — 250 mg, potassium sorba-
te — 20 mg, phosphate-buffered saline 0.1 M, pH 7.2;
Gel with HB-EGF with the following composition:
rhHB-EGF — 1.5 mg, sodium hyaluronate — 250 mg,
potassium sorbate — 20 mg, phosphate-buffered
saline 0.1 M, pH 7.2; HB-EGF protein solution in
0.015% PBS.

Modeling the formation of burn wounds. In the
initial stage, thermal burns of varying degrees were
used as a model of traumatic skin injuries in experi-
ments on laboratory animals. Burn disease in mice
was modeled as follows:

Mice aged 3—4 weeks were premedicated with
an intramuscular injection of 0.2 mg/kg of a 2% solu-
tion of xylazine hydrochloride. After administering
the drug and observing its sedative effects, the ani-
mals were given an intraperitoneal injection of a 1%
sodium thiopental solution at a dose of 60 mg/kg
body weight.

Once full anesthesia was achieved, the hair on
the caudal part of the back was shaved and removed
using a cosmetic depilatory agent. In the center of
the prepared field, 100 pl of a buffered 10% para-
formaldehyde solution (pH 7.4) was injected subcu-
taneously, with the needle positioned at a 45° angle
to the sagittal axis of the body.

A few days after the procedure, tissue indura-
tion and the formation of small superficial ulcers
were observed on the skin surface around the injec-
tion site. Over the next 2-3 days, these ulcers ex-
panded, deepened, and merged, resulting in a burn
injury with a diameter of 10-15 mm.

Wound treatment. The preparations were ap-
plied to burn wounds daily in an amount of 100 ul
for 5 days, except for the control group. Each experi-
mental group included 3 animals. Daily photofixa-
tion of the wound surface was carried out.

Measurement of the area of chemical burns.
After digitization, the wound area was analyzed
using ImageJ 1.49v software (National Institutes

of Health, Bethesda, Maryland, USA). The wound
healing rate was expressed as a percentage change
in the initial wound area according to the following
formula:

IWA-WASD

WHR :TX 100,

where WHR — wound healing rate; /WA — initial
wound area; WASD — wound area on a specific day.

The initial wound area was measured on the 7t
day after the burn injury, prior to the start of treat-
ment. The specific daily wound area was the wound
area measured on that particular day.

Wound healing assessment. \Wound healing was
evaluated using a scale developed based on the prin-
ciples described in works [17-19] using the following
criteria: wound area (wound healing rate), edema,
skin texture, crusting, skin color, and presence of
epidermis/reepithelialization. Results were inter-
preted by summing scores across all criteria, with
a maximum score of 27 (complete healing across
all parameters): 0-6 points: little or no healing;
7-13 points: initial healing; 14-20 points: significant
healing; 21-27 points: complete healing. In the burn
wound healing study, the healing period was defined
as the period when the wound healing score was 21
points or more. According to the scale, where 21-27
points corresponded to complete wound healing.

Histological analysis. Skin samples were fixed
in a 10% formalin solution and embedded in paraffin.
For histological analysis, skin sections were stained
with hematoxylin and eosin, allowing for a detailed
examination of the epidermis and dermis structures
under a microscope [20, 21]. Histological slides were
studied using a Leica BX 51 microscope, a Leica MC
190 digital camera, and Leica LAS software at mag-
nifications of 100x—200x.

Results and Discussion

For the study, mice were divided into groups,
each containing 3 mice with different degrees of
burns. The distribution of animals was balanced,
proportional to the degree of burn lesions, which en-
sured an even representation of mice with different
degrees of lesions in each of 4 groups: control (mice
with burns and without treatment); treatment with
gel without protein; treatment with gel with HB-
EGF protein; treatment with a solution of HB-EGF
protein in PBS 0.015%.

In the process of further observations, photo-
fixation of the results was carried out. The results
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of photofixation were stored in JPEG format. Upon
completion of the experiment, all images were
brought to the same scale using ImageJ 1.54g soft-
ware, and the wound area was measured using this
program. Mathematical processing of the results was
carried out using Origin 8.1 software.

The post-burn wounds were rounded, which is
explained by the local introduction of the substance
into a certain area of the skin. The edges between
the wound areas and normal skin were clearly de-
marcated. On the 1% day after the burn, there were
almost no external changes. From the 3 day, the
area of the affected skin began to change color. On
the 7" day after the burn, burns were formed with
a change in the color and texture of the skin. Treat-
ment with the studied drugs began on the 7" day.

Clinical evaluation. Healing was observed for
17 days. Clinical evaluation parameters, including
duration of edema, days required for crusting, and
wound area, were recorded. Crusting was defined as
the time from the day of burn lesion induction to the
day the crust was detached from the wound. The end
point of complete reepithelialization was considered
to be crusting. In the reepithelialization phase of
wound healing, epithelial cells migrate to the wound
site, cover the granulation tissue, and then meet in
the middle, at this point contact inhibition causes
them to stop migrating, completing the reepitheliali-
zation [22]. The time from burn induction to the day
of complete epidermal healing was considered the
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Fig. 1. The healing rate of burn wounds of experi-
mental animals by day in different groups: 1 — con-
trol (mice with burn and no treatment); 2 — pro-
tein-free gel treatment; 3 — treatment with gel with
HB-EGF protein; 4 — treatment with a solution of
HB-EGF protein in PBS 0.015%
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reepithelialization period. Fig. 1 shows the healing
rate of burn wounds by day.

On the 5"-7"" day after the burn, the skin be-
came pearly white or red with edema. After the
edema was removed, the wound was covered with
a layer of brown hard crust. Then, the crust dried
up and peeled off from the wound. Detachment of
the crust for the control group was 16.0 £ 0.72 days,
slightly longer than for the other groups, which were:
for the protein-free gel group — 15.0 + 0.68; for the
gel with HB-EGF protein — 12.0 £ 0.54 and for the
HB-EGF protein solution 12.7 + 0.57 days. After the
crust peeled off from the wound, a second new crust
was formed, which then peeled off from the wound.

The rate of wound reduction in all experimental
groups increased depending on time. The assessment
was carried out for each mouse separately at the time
of healing, and then, the average value of the wound
area in % for each group was taken. The results of
measuring the area of the chemical burn are shown
in Fig. 2.

The comparative evaluation showed that the
HB-EGF group had faster wound healing: the wound
area was reduced by 73% compared to 60% in the
control group. Clinical evaluation showed improved
skin color, reduced swelling, and faster crusting in
the groups treated with HB-EGF gel.

Histological analysis. Control group (burned
and untreated mice). Representative histological
images of the skin of untreated mice are shown in
Fig. 3.

There are no ridges and furrows on the skin
surface, stratum corneum is exfoliated. All layers of
the skin are well visualized, the epidermis consists
of a small number of epithelial layers. The basal epi-
thelium is separated from the dermis, located on the
basement membrane.

The dermis forms small papillae that protrude
into the epidermis. The dermis cells are diffusely
scattered and, in places, form small clusters. Hair
follicles are unevenly located in the fields of view;
their clusters are noticeable in some areas.

The epidermis has a slightly thickened struc-
ture, and proliferative activity of basal layer cells is
observed. In some areas of the dermis, clusters of
hair follicles are visible.

Protein-free gel treatment. Representative his-
tological images of the skin of mice treated with the
gel base are presented in Fig. 4.

In Fig. 4 (A), it is observed increased prolifera-
tive activity of the basal layers of the epidermal epi-
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Fig. 2. Change in the surface area of a chemical burn in control animals and animals after treatment with
drugs during the healing process of a burn wound: I — control (mice with burn and no treatment); 2 — protein-
free gel treatment,; 3 — treatment with gel with HB-EGF protein; 4 — treatment with a solution of HB-EGF
protein in PBS 0.015%

Fig. 3. Image of a histological section of mouse skin
from the control group (histological preparation of B
thin skin)

thelium, which causes thickening of the granular lay-
er. Collagen-forming processes in the dermis are not
sufficiently expressed, significant accumulations of
lymphoid infiltrates are noticeable. Fig. 4 (B) shows
that the epidermis is somewhat thinned, and large
accumulations of lymphoid infiltrates are present in
the dermis.

HB-EGF gel treatment. Representative histo-
logical images of the skin of mice treated with HB-
EGF gel are shown in Fig. 5-7.

The main structural components of the regene-
ration of the connective tissue of the skin are fibro-
blasts and capillaries, but the main source of their
supply is not the dermis, but the subcutaneous tissue.

Fig. 4. Image of a histological section of mouse
skin from the “Protein-free gel treatment” group.
A — basal layers of the epidermal epithelium;
B — epidermis
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Such features of the structural and functional sup-
port of the restoration of skin components when it is
damaged are because the dermis has a small num-
ber of blood vessels and cells. Therefore, when hair
follicles move into the subcutaneous tissue, this is a
positive indicator of a full and stable restoration of
the skin parenchyma and stroma.

In histological samples obtained from a group
of animals treated with HB-EGF protein gel (Fig. 5),
in some areas of the epidermis, increased prolifera-
tive activity of the basal layers of the epithelium is
observed. In some places, the papillary layer of the
dermis is thinned, but its eosinophilicity is quite
saturated, which may indicate active metabolic
processes in the connective tissue. There is a small
amount of collagen fibers in the reticular layer of the
dermis. Hypertrophy of hair follicles is noted, some
of which are displaced to the muscle layer. Inten-
sive proliferation of epithelial cells of hair follicles
is observed. Hair bulbs are significantly thickened,
epithelial cells are basophilic. Pronounced angio-
genesis processes develop around the hair follicles,
which creates favorable conditions for improving
metabolism in the dermis, as one of the main factors
in restoring the structural organization of the skin.

Langerhans cells, like most immune cells, have
a limited ability to self-replicate. That is, they do
not divide as actively as, for example, epithelial skin
cells, which are constantly renewed. The processes
of proliferation and differentiation of Langerhans
cells are complex and not fully understood.

Regulation of the number of these cells is an
important mechanism for maintaining the immune
homeostasis of the skin. Langerhans cells are den-
dritic cells located in the epidermis of the skin. Al-
though their primary function is associated with the
immune response, they also play an important role in
wound healing. After skin damage, Langerhans cells
capture antigens (particles of foreign substances or
infectious agents) and present them to T lympho-
cytes. This triggers an immune response that helps
fight infection and prevents the development of in-
flammation [23].

Langerhans cells secrete a variety of cytokines
that regulate the intensity of the inflammatory reac-
tion. Too weak an inflammatory response can lead to
chronic wound healing and excessive — to scar for-
mation. Langerhans cells secrete growth factors that
stimulate the proliferation of keratinocytes — cells
of the epidermis. This contributes to faster wound
healing [24].
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Fig. 5. Histological image of mouse skin from the
group “Treatment with HB-EGF protein gel”

Langerhans cells interact with fibroblasts —
cells that synthesize collagen and other components
of the extracellular matrix. This interaction is impor-
tant for scar formation.

Langerhans cells participate in the process of
angiogenesis — the formation of new blood vessels
in the microcirculatory bed, which is necessary to
provide nutrition to the wound.

Thus, Langerhans cells are important regula-
tors of the wound-healing process. They not only
provide an immune response, but also take an active
part in tissue regeneration processes. Understanding
the role of these cells allows us to develop new
methods of wound treatment and accelerate the heal-
ing process.

HB-EGF can influence Langerhans cell matu-
ration and migration. It may enhance their ability to
present antigens to T cells, altering adaptive immune
responses. HB-EGF is known to have cytoprotective
properties, which may protect Langerhans cells from
apoptosis during inflammatory responses. It may
also reduce excessive immune activation, helping to
maintain immune homeostasis in the skin.

Hair follicles, whose function is associated
with hair growth, also play an important role in the
wound healing process. They are not just passive
structures, but active participants in skin regenera-
tion. Hair follicles contain stem cells that have the
ability to self-renew and differentiate into different
types of skin cells. When the skin is damaged, these
stem cells are activated and migrate to the wound
area, where they participate in the regeneration of
the epidermis and dermis. Hair and hair follicles
provide a certain structure to the skin, serving as
a kind of framework for newly formed tissues. This
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is especially important in the healing of deep skin
wounds. The blood vessels that nourish the hair fol-
licles also ensure the supply of oxygen and nutrients
to the wound area, which contributes to the healing
process. Hair follicle cells produce various growth
factors that stimulate cell proliferation and migra-
tion, as well as the synthesis of extracellular matrix.
Hair and hair follicles can create a barrier that pre-
vents bacteria and other pathogens from entering the
wound [25-27].

Thus, hair follicles play an important role in the
wound healing process, ensuring rapid skin regene-
ration and reducing the risk of scarring.

Fibroblasts and capillaries are the main struc-
tural components of connective tissue regeneration,
but the main source of their supply is not the dermis,
but the subcutaneous tissue. Such features of the
structural and functional support of the restoration
of skin components when it is damaged are because
the dermis has a small number of blood vessels and
cells. Therefore, when hair follicles move into the
subcutaneous tissue, this is a positive indicator of
a full and stable restoration of the skin parenchyma
and stroma [28].

In addition, in histological samples of the
group that received treatment with HB-EGF protein
gel (Fig. 6) there is a pronounced lymphocytic in-
filtration in the dermis, in places, there are foci of
destruction. The foci of thickening of the epidermis
of the skin occur due to the spinous and granular
layers.

Treatment with HB-EGF protein solution in
PBS 0.015%. Representative histological images of
the skin of mice treated with HB-EGF protein solu-
tion are shown in Fig. 7.

The number of epithelial layers in the epider-
mis is reduced in places (Fig. 7, A). Hair follicles are
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Fig. 6. Histological image of mouse skin from the
group “Treatment with HB-EGF protein gel”

located both in the superficial and deep parts of the
dermis. There is proliferation of hair follicle cells
with signs of hypertrophy and delamination of fi-
brous structures of the dermis.

Fragment of the dermis from Fig. 7, B, where
hypertrophy and hyperplasia of hair follicles are
visible. Some follicles are located in adipose tissue.

The epidermis is thickened; active cell prolife-
ration is noted in the basal layers of the epithelium
(Fig. 7, C). The number of fibrous structures of the
dermis is reduced in places.

Histological analysis showed that the groups
treated with HB-EGF protein (both in solution and
gel form) demonstrated an advantage in reducing the
wound area and more pronounced cell proliferation.
However, proliferative activity of epithelial cells was
observed in all groups, including the control groups
(“Protein-free gel treatment” group and “No treat-
ment” group).

These histological changes collectively contri-
bute to improved healing rates by promoting a fa-
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Fig. 7. Image of a histological section of mouse skin from the group “Treatment with HB-EGF protein solution

in PBS 0.015%". A — the number of epithelial layers in the epidermis, B — fragment of the dermis, C — basal

layers of the epithelium
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vorable microenvironment for tissue repair. The
ability of HB-EGF to modulate inflammation, stimu-
late fibroblast proliferation, and enhance neovascu-
larization aligns with its known role in accelerating
wound healing and tissue regeneration [29-31].

Further studies with larger groups of animals
and testing different protein concentrations are
needed to clarify the efficacy and safety of HB-EGF,
which will allow determining the optimal dose and
assessing the long-term effects of treatment.

Conclusion. The results of these studies show
the effect of heparin-binding epidermal growth fac-
tor on tissue regeneration. The obtained data con-
firm the importance of using recombinant HB-EGF
as a potential therapeutic agent for the treatment of
chemical burns since this growth factor stimulates
cell proliferation and accelerates the restoration of
the epidermal barrier. This opens up opportunities
for the creation of special dosage forms of the drug
based on HB-EGF.

Histological analysis demonstrated that experi-
mental animals treated with HB-EGF showed signs
of significant healing much faster: a decrease in the
volume of skin lesions, active proliferation of epider-
mal cells, and a decrease in infiltration by inflam-
matory cells. In the control group without treatment,
burn lesions recovered much more slowly, and regen-
eration processes occurred by the 14" day.

Further studies may be aimed at determining
the optimal doses of HB-EGF and developing proto-
cols for its use in the treatment of chemical injuries
in patients with impaired regeneration, as well as
optimizing the concentration of HB-EGF to deter-
mine the most effective and safe dosage for therapeu-
tic use. Additionally, future research should include
testing on larger and more diverse animal models to
better understand the translational potential of our
findings. Specifically, we propose conducting dose-
response studies to identify the optimal concentra-
tion range of HB-EGF and evaluating its effects in
different skin conditions. Furthermore, expanding
the study to include various species and genetic
backgrounds will provide deeper insights into its
immunomodulatory properties.
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(rhHB-EGF) y mikyBaHHI OMIKOBHX paH y MHIIICH.
Ekcrpecito pexomOinanTHoro ananora HB-EGF
TIOMWHY 1HAYKYBalld B IPOKAPIOTUYHIA CHCTEMI
E. coli BL21 Star, mpoTeid BHIIIAIN, OYHIIAIH
Ta OTPUMYBAJIM HOTo mpemapatu B ¢ocdaTHO-
oydhepraomy (DPb) pozunni abo y dhopmi remro, mo
MICTUTh TiallypOHAT HaATpil0 Ta copOaT Kairo.
OriKoBy paHy MOICITIOBAIHN Y OITHX HEIHOPETHIX
Mumei nuisxom miamkipaoi ir’exmii 10% po3um-
HY napadopMabIeTiy, 3aTO€HHS CIIOCTEPITaocs
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npotsirom 17 nuiB. [lowyarkoBy Iwiony paHu
BUMIPIOBaJIM Ha 7-# JIEHb IICJsl OMIKOBOi TpaBMH,
KOJIM MOYWHAIN JIiKyBaHHs. Mumieid 3 OIiKOBOIO
TPaBMOIO PO3IITWIM Ha TPYyNH MO 3 OCOOMHH Y
KOXKHIl — HeJTIKOBaH1 MU (KOHTPOJIB), Ta TPYIIN SIKi
OTpUMYBaJH pi3Hi mpenaparu: reas 6e3 rhHB-EGF;
rthHB-EGF y ¢popwmi rento; thHB-EGF y ©Fb po3umnsi.
[penapatu (100 Mk, 1,5 mr thHB-EGF) nanocu-
JIA Ha OMIKOBI paHHW IIOJEHHO MPOTSATOM 5 JHIB.
O1iHIOBaIM TUIONTY PaHH, HIBUJKICTh 3aTOEHHS Ta
JlaHl TICTOJOTIYHOTO JOCIiPKEHHS 3pa3KiB IIKIpH.
[loka3zaHo, 10 TPyIH 3 OMIKOBOIO TPABMOIO, SIKi OT-
pumyBanu nportein HB-EGF (sx y ¢opmi po3unny,
Tak 1y popmi reio), IpoJeMOHCTPYBaJIN 3MEHIIICH-
HS TUTOILI paHu Ta iHIIBTpaLii 3anaabHUX KIITHH,
MOKpAILEHHsT IBUAKOCTI 3arO€HHs, IiJBUIICHHS
npoJiipepaTUBHOI ~ aKTUBHOCTI  emiTeNialIbHUX
KJIITHH 1 HEOBACKYJISIpU3aIlil MOPIBHIHO 3 TPYIIOLO,
sKa HEe OTpUMyBasa JiKyBaHHs. OTXe, 3acTOCy-
BanHa thHB-EGF € nmepcnextuBHUM y NiKyBaHHI
OITIKOBHMX PaH IIKIpH.

Knio4doBi cioBa:renapua-3B’s13yBalbHAN
EGF-monibHmii  (akTOop poCTy, 3aro€HHS paH,
XIMIYHI ONiKH, pereHeparis IIKipd, TiCTOJOTITHE
JIOCIIIKEHHS.
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