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Ventral hernias, with 50% reoccurrence rate, still remain to be
a real problem for many surgeons around the world. European
Hernia Society (EHS) classifies ventral hernias as primary and
incisional [1]. Primary ventral hernias include epigastric, um-
bilical, lumbar and spigelian regions. Incisional hernias, which
include suprabubic, iliac, suprapubic sites on the abdominal
wall, may be caused by obstetrical surgical procedures, trauma,
surgical interventions and operations for other indications. If
left untreated, incisional hernias may cause the reduction in the
strength and integrity of the anterior abdominal wall, as well
as the incarceration of the intestines [2]. It is reported that the
use of mesh in the repair of abdominal wall defects reduces the
incidence of reherniation; however, the dispute between sur-
geons still exist about the ventral hernia defect reconstruction
approach and the selection of the most suitable mesh type in
different circumstances [3-8]. The development of meshes has
evolved and advanced through the years. Meshes can be made
from either synthetic or biologic materials [9,10]. Despite the
popularity of non-absorbable mesh (For example Teflon, Da-
cron, Polypropylene, Marlex), its application may lead to cer-
tain complications like - adhesions, seroma formation, infection,
chronic inflammation, fibrosis, voiding difficulty, pain [11-13].
The usage of absorbable mesh (polyglactin, polyglicolic acid)
may have several drawbacks like - lack of mesh strength, high
recurrence rates [14,15]. Postoperative complications following
abdominal wall hernia repair with prosthetic mesh may include
abscess, hematoma, bowel obstruction, mesh retraction, granu-
loma formation and erosion into adjacent structures including
the intestine, enterocutaneous fistula and recurrent hernia. How-
ever, these complications are quite rare and depend both on the
material of which the mesh is constructed and on the location
of the prosthetic mesh, which can be located in the extrafas-
cial, subfascial, or intraperitoneal position. Biological materials,
compared to synthetic ones provide better neovascularization,
fibroblast proliferation, is less prone to formation of fistula and
adhesion formation [10,14,16]. Despite the favorable outcomes
of the biologic materials, after the application of biological pros-
theses several complications like infection, seroma formation,
and evisceration, low mechanical strength of the mesh can also
be reported [9,17,18].

The hypothesis for this study was that gelatin-coated decel-
lularized and lyophilized human amniotic membrane grafts
(GCDLHAM) may contribute to the effective reconstruction of
the abdominal wall defects, prevent complications, as well as
adhesions of organs and tissues in the abdominal cavity. The aim
of the study was to develop a method for producing GCDLHAM
graft and to determine its effectiveness in the reconstruction of
the anterior abdominal wall defects in rats.

Material and methods. This study was carried out in strict
accordance with the recommendations in the Guide for the Care
and Use of the Institutional Animal Care Committee. The pro-
tocol #358 was approved by the Committee on the Ethics of the
Thilisi State Medical University in Tbilisi, Georgia.

Experiments were conducted on 40 Lewis white laboratory
rats aged 8—10 weeks, weighing 200-250g, which were obtained
from the breeding facility of the Tbilisi State Medical Univer-
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sity (Georgia). The animals were housed in standard laboratory
conditions under 12-hour day-night cycles with provision of pel-
leted rodent diet and water ad libitum.

All surgical procedures were conducted under anesthesia with
0.1 ml / 100g of ketamine (Ketalar ®) and 0.05 ml / 100g of
xylazine (Xilazin ®), intraperitoneally.

Preparation of decellularized and Ilyophilized human amni-
otic membrane. Before the fabrication procedure of biological
membrane from human chorion amnion, five placentas were
obtained from patients who delivered newborn babies ranging
from 38 to 42 weeks of gestation. These donors signed a form
of informed consent in advance before giving birth. All patients
have undergone adequate pregnancy period and the newborns
were delivered healthy with normal weights varying from 2700
to 3700 grams.

The process of decellularization was conducted according
to the reports mentioned by Z. Kakabadze et al [19-22]. Upon
delivering the placenta to the laboratory, the catheterization of
placental umbilical vein and artery was performed via polyeth-
ylene catheters which were attached to the vessels with the help
of sutures. After insertion and fixation of catheters 0,9% saline
solution and heparin were used to irrigate placenta under physi-
ological pressure at 37°C in order to avoid clotting of blood
during drainage. After irrigation, placentas were placed in the
refrigerator at -80°C for 24 hours and then thawed at room tem-
perature. Then, the placenta was being flushed overnight with
Phosphate Buffered Saline (PBS, Sigma) solution via the cath-
eter in the umbilical artery. Afterwards, the process of 72 hours
decellularization was performed. In the first 24 hours, placentas
were flushed with the mixture of Sodium Dodecyl Sulfate (SDS,
Sigma) and distilled water with the SDS concentration of 0,01%.
For the following 24 hours the perfusion was performed with the
SDS concentration of 0,1% and ultimately, with 1% SDS for the
last 24 hours. Finally, in order to free the placenta from the SDS
residues, placentas were washed with distilled water for fifteen
minutes and afterwards, with 1% Triton X-100 (Sigma) solu-
tion for 30 minutes. Decellularized chorion amnion was then ir-
rigated for 1 hour via Phosphate Buffered Saline (PBS) solution.
After all the steps of decellularization, amniotic membranes
were isolated from placenta, were cut into 5x5 cm pieces and
ultimately, fixated on glass frames. Power Dry PL 6,000 Freeze
Dryers were used for the lyophilization of these grafts. Until
use, decellelurized and lyophilized amniotic membranes (Fig. 1)
were kept in aseptic conditions at room temperature.

Creation of gelatin-coated decellularized and lyophilized hu-
man amniotic membrane grafts (GCDLHAM). The GCDLHAM
was prepared through the chemical cross-linking of gelatin so-
lution with glutaraldehyde according to the method described
previously [23,24]. For this, the DLHAM was immersed into
a mixed solution of gelatin (5.0%) and glutaraldehyde (0.1%),
left at 4°C for 15min (repeated three times), and then left at 4°C
for 12h. Afterwards, GCDLHAM was placed in 100mM glycine
aqueous solution at 37°C for 1h, and then washed three times
with double-distilled water. Finally, the GCDLHAM was freeze-
dried and sterilized with ethylene oxide gas, stored at -80°C, and
thawed as needed.
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Fig. 1. Human amniotic membrane graft. A) Human amniotic membrane after decellulalization and lyophilization;
B) Scanning electronic microscopy of decellularized and lyophilized human amniotic membrane

Fig. 2. The creation of abdominal wall defects in rats. A) Defect of the abdominal wall created in the mesogastric region; B) Three
weeks after the creation of the anterior abdominal wall defect model

Surgical procedures. The creation of abdominal wall defects
in rats. After anesthesia, defect of the abdominal wall was creat-
ed in the mesogastric region in all animals, through the resection
of'a 1.0 cm diameter fragment of muscle-aponeurotic layer and
the parietal peritoneum (Fig. 2A). Three weeks after the creation
of the anterior abdominal wall defect model (Fig. 2B). Recon-
struction was performed in all experimental animals.

Reconstruction of the abdominal wall. Animals were divided
into four equivalent groups. In first group (n=10), the defects of
the abdominal wall were repaired using ULTRAPRO™ mesh
placed in intra-abdominal position. In second group (n=10), de-
fects of the abdominal wall were reconstructed with ULTRA-
PRO™ mesh located in intra-abdominal position which was cov-
ered by DLHAM from both sides. In third group (n=10), defects
of the abdominal wall were reconstructed with biological mesh
from GCDLHAM placed in intra-abdominal position. In fourth
group (n=10), defects of the abdominal wall were repaired
with biological surgical mesh XI-S+® (Colorado Therapeutics
Denver,USA) placed in intra-abdominal position. XI-S+® rep-
resents a product derived from xenogenic (porcine) pericardium
that goes through cross-linking procedure which is produced by
Colorado Therapeutics providing biocompatibility, durability of
the material and consists of significantly low DNA and glutaral-
dehyde (GA) residuals.

All implants were fixed to the edges of the defect of the ab-
dominal wall with the help of 7/0 monofilament polypropylene
sutures (Prolene®, Ethicon). Further, the skin and subcutaneous
fatty tissue were sutured tightly using 4/0 monofilament poly-
propylene sutures (Prolene®, Ethicon).

After surgical operations, all animals were kept under stan-
dard vivarium conditions. The animals were taken out of the
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experiment on 3rd, 5th, 7th, 14th, 30th, 60th and 90 days after
surgery by an intra peritoneal injection of a lethal dose of'a 0.5%
sodium thiopental solution.

During autopsy, the abdominal cavity was subjected to a U-
shaped laparotomy around the sides and bottom edges of the
prosthesis. The abdominal cavity was macroscopically inspect-
ed and the presence of suture dehiscence, the occurrence and
quality of adhesions, fistulas and intra-abdominal complications
were determined.

The transplanted mesh fragments with surrounding abdomi-
nal tissue were removed and fixed in 10% formalin and subject-
ed to histological preparation, with dehydration in alcohol and
xylene, and embedded in paraffin blocks. Histological samples
were made on microtome and slides were prepared with stan-
dard hematoxylin and eosin (H/E), Masson’s Trichrome stains.
These slides were submitted to pathological examination to
verify the type and degree of inflammation, inflammatory cells,
fibroblasts, collagen, and neovascularization in the regions.

Results and discussion. In the first group, on the twentieth
day after implantation, one case of skin suture stratification was
observed. In other cases, skin wounds were successfully closed
without any macroscopic signs of inflammatory and infectious
processes in the soft tissues of animals (Fig. 3).

Three months after implantation, in the animals of the sec-
ond group, we observed adhesions involving only the omentum,
which were easily separated. In the animals of the first group,
the adhesions between the implant, omentum and intestines
were denser and stronger (Fig. 4 A-B). In order to free the in-
testines and omentum from adhesions, they had to be dissected.
One case of mesh retraction was observed in the animal of the
fourth group (Fig. 4C). It should be noted that animals of the first
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group had more newly formed blood vessels (Fig. 4D) compared
to other groups of animals. The animals treated with GCDL-
HAM and XI-S+® grafts had nearly 100% adhesion reduction,
compared to the animals of the first group that were treated with
ULTRAPRO™ mesh.

Two weeks after implantation, histological studies showed in-
flammatory cell infiltrations in all groups (Fig. 5 A-H). Significant
infiltrations of the inflammatory cells were mainly expressed in
the first and second groups. Three weeks later, in animals of the
second and third group, the onset of remodeling processes were
noted, which consisted of a gradual degradation of the amniotic
membrane, the formation of new blood vessels and the deposition
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of new collagen. A month after implantation, inflammatory reac-
tions gradually decreased in the animals of the first group and was
completely absent in other animal groups. At the same time, in the
animals of the second and third group, a large number of ordered
collagen fibers were observed that were incorporated in the host
tissue (Fig. 5 I-L). Three months after implantation, GCDLHAM
graft was integrated with the host tissues so that it was difficult to
distinguish it from the surrounding tissues. In the second group,
ULTRAPRO™ mesh was still detectable through the decellularized
amniotic membrane. In animals of the fourth group, the XI-S+®
graft was surrounded by a well-defined connective tissue capsule
and was tightly fixed to the host tissues.

Fig. 3. Macroscopic samples. A) ULTRAPRO™; B) ULTRAPRO™ mesh covered by decellularized
and lyophilized human amniotic membrane; C) Gelatin-coated decellularized and lyophilized human amniotic membrane;
D) Biological surgical mesh XI-S+®. All grafts are surrounded by host tissues. Three weeks after implantation

i

Fig. 4. Postoperative findings. A) Adhesions between the implant, omentum and intestines in the animals of the first group;
B) Adhesions involving only the omentum in the animals of the second group.
tC) Mesh retraction in the animal of the fourth group D) Newly formed blood vessels in the animals of the first group
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of the grafts. A and B) ULTRAPRO™; HE staining, on
C and D) ULTRAPRO™ mesh covered by decellularized and lyophilized human amniotic membrane; HE staining, one month, %200/400;
E and F) Gelatin-coated decellularized and lyophilized human amniotic membrane; HE staining, one month, x 400/200;
G and H) Biological surgical mesh XI-S+®; HE staining, one month, x200/400, 1) ULTRAPRO™;
Masson s Trichrome staining, one month, x200; J) ULTRAPRO™ mesh covered by decellularized and lyophilized human
amniotic membrane; Masson's Trichrome staining, one month, x400;
K) Gelatin-coated decellularized and lyophilized human amniotic membrane; Masson's Trichrome staining, one month, x200;
L) Biological surgical mesh XI-S+®; Masson's Trichrome staining, one month, <400

One of the main strategies of tissue engineering is to restore,
maintain or improve damaged tissue functions using various
biomaterials. In recent years, many works related to the devel-
opment of potentially applicable scaffold materials for tissue
engineering have been presented in the literature. Of particular
interest in these works was scaffolding in the form of three-di-
mensional porous biomaterials. Scaffold plays a significant role
in tissue repair and regeneration.

The amniotic membrane and the possibility of its use as a
scaffold for reconstruction of the anterior abdominal wall at-
tracted our attention. There are many reports about the usage
of amniotic membrane for burns varicose ulcers [25,26-28],
urinary bladder reconstructions [25,29], nerve and tendon dam-
age [25,30], adhesions control and early healing of peritoneal
lesions [25,31], dural repair and transphenoidal surgeries [32],
ophthalmic surgery [33], vestibuloplasty [34], periodontal surgi-
cal procedures [35], gastric mucosal defect repairs [35], treat-
ment of meningomyelocele and spinal cord malformations [36].

Our previously described report [37] has shown that decellular-
ized human amniotic membrane can be effectively used as a non-
invasive treatment for pharyngocutaneous fistula after total laryn-
gectomy. Immunohistochemical and histological studies described
in report has revealed five distinct layers of the normal human am-
niotic membrane: epithelium, basement membrane, fibroblast layer,
compact layer and intermediate (sponge) layer. The basement layer
was formed by glycoproteins such as nidogen, laminin and fibro-
nectin, as well as by type III and IV collagens. Next was the com-
pact layer, forming the main fiber structure of the amnion, which
was represented by I, III, IV, and V collagen types and fibronectin.
In addition, we detected that after decellularization human amniotic
membrane contained numerous growth factors, such as Epidermal
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Growth Factor (EGF), basic Fibroblast Growth Factor (bFGF),
Keratinocyte Growth Factor (KGF), Vascular Endothelial Growth
Factor (VEGF), Transforming Growth Factor alpha (TGFa), Trans-
forming Growth Factor beta (TGFb), Platelet-Derived Growth Fac-
tor (PDGF) and other.

Reports in recent years recommend the use of human am-
niotic membrane for the cover of the peritoneal cavity as re-
inforcement in the reconstruction of the abdominal wall with
the help of polypropylene mesh [31]. Authors note that human
amniotic membrane, as a biological coverage of the abdominal
cavity in the abdominal wall reconstruction using polypropylene
prosthesis, can be an alternative in cases where there is no viable
peritoneum. They also report that the association of the amni-
otic membrane with the polypropylene mesh in the treatment
of abdominal wall defects of Wistar rats did not alter the for-
mation of adhesions after the first week of operation. However,
the amniotic membrane was associated with a marked increased
inflammation and angiogenesis activity and the predominance
of mature collagen fibers, regardless of the anatomical plane in
which it was inserted, accelerating healing.

There are also reports about the usage of Amniotic Mem-
brane-Coated Polypropylene Mesh for the repair of incisional
hernia [38]. Authors note that the use of polypropylene mesh
coated with fresh amniotic membrane provides the advantage
of decreasing postoperative intra-abdominal adhesions along
with less inflammation and higher epithelialization after ab-
dominal wall repair.

The positive results obtained by the authors are primarily
associated with the fact that human amniotic membrane has a
low Immunogenicity. These characteristics of human amniotic
membrane reduce the chance of transplant rejection, which
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represents an essential advantage when selecting materials for the
application in regenerative medicine [39,40]. There are reports
according to which we find that human amniotic membrane has
anti-inflammatory, antifibrotic, antimicrobial, angiogenic proper-
ties, low immunogenicity and can also promote epithelization [41].
While using GCDLHAM graft for the reconstruction of the anterior
abdominal wall defects, we found that three weeks after operation,
in the animals of the second and third group, the onset of remodel-
ing processes was noted, which consisted of a gradual degradation
of the amniotic membrane, the formation of new blood vessels and
the deposition of new collagen. Three months after implantation
GCDLHAM graft was integrated with host tissues so that it was
difficult to distinguish it from surrounding tissues. However, in the
second group, ULTRAPRO™ mesh was still detectable through the
decellularized amniotic membrane. Encouraging results were also
noted when using a XI-S+® graft. Three months after implantation,
XI-S+® graft was surrounded by a well-defined connective tissue
capsule and was tightly fixed to the host tissues.

Conlclusion. While using GCDLHAM and XI-S+® grafts, all
the defects were repaired successfully and none of the rats in these
groups showed any evidence of bulging, herniation, development
of wound rupture and infection, or fistula formation in postopera-
tive period. Gelatin-Coated decellularized human amniotic mem-
brane can be used as anti-adhesive barrier in abdominal and pelvic
surgery, as well as the repair of the abdominal wall hernia.
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SUMMARY

RECONSTRUCTION OF THE ABDOMINAL WALL DE-
FECTS USING GELATIN-COATED DECELLULARIZED
AND LYOPHILIZED HUMAN AMNIOTIC MEMBRANE

Chakhunashvili D.G., Kakabadze A., Karalashvili L.,
Lomidze N., Kandashvili T., Paresishvili T.

Thilisi State Medical University, Georgia

Ventral hernias, with the incidence of reherniation nearly as
high as 50%, still remain to be a real challenge for surgeons
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worldwide. The use of mesh in the repair of abdominal wall
defects reduces the incidence of reherniation; however, using
a prosthetic mesh can lead to complications like wound infec-
tion, hematoma, seroma, enterocutaneous fistula, small bowel
obstruction, recurrent herniation and erosion into adjacent struc-
tures including the intestine. The aim of the study was to de-
velop a method for producing gelatin-coated decellularized and
lyophilized human amniotic membrane graft and to determine
its effectiveness for the reconstruction of the anterior abdominal
wall defects.

Experiments were conducted on 40 Lewis white laboratory
rats. Animals were divided into four equivalent groups. Ab-
dominal wall defects were created in all rats and repaired using
the ULTRAPRO™ mesh (group I), ULTRAPRO™ mesh which
was covered by decellularized and lyophilized human amniotic
membrane from both sides (group II), mesh from gelatin-coat-
ed decellularized and lyophilized human amniotic membrane
(group III) and biological surgical mesh XI-S+® (group IV).

Three months after implantation, meshes from gelatin-coated
decellularized and lyophilized human amniotic membrane were
integrated with host tissues so that it was difficult to distinguish
it from the surrounding tissues. However, in the second group,
ULTRAPRO™ mesh was still detectable through the decel-
lularized amniotic membrane. Encouraging results were also
observed when using a XI-S+® graft. Three months after im-
plantation, XI-S+® graft was surrounded by a well-defined con-
nective tissue capsule and was tightly fixed to the host tissues.

While using gelatin-coated decellularized and lyophilized hu-
man amniotic membrane grafts and XI-S+® grafts, all the de-
fects were repaired successfully and none of the rats in these
groups showed any evidence of bulging or herniation, develop-
ment of wound rupture, wound infection or fistula formation in
postoperative period. Gelatin-coated Decellularized human am-
niotic membrane can be used as anti-adhesive barrier in abdomi-
nal and pelvic surgery, as well as for the repair of the abdominal
wall hernia.

Keywords: tissue engineering, abdominal wall, decellular-
ized human amniotic membrane, ventral hernia repair.

PE3IOME

PEKOHCTPYKIMS JE®EKTA BPIOIIIHOW CTEHKH
C UCHOJIb30BAHUEM JIELEJUTIOJIAPU3OBAHHOM
U JIAOPUIUZUPOBAHHON AMHUOTUYECKOM
MEMBPAHBI UYEJOBEKA, TOKPBITOM KEJATH-
HOM

Yaxynamsuim JI.I., Kakadanze A.3., Kapanamsuwm JLI,
Jlomuaze H.b., Kanpamsuiau T.U., [lapecumBuiau T.3.

Tounucckuii 20cyoapcmeeHnblil. MeOUYUHCKUL  YHUSepcumen,
I pysus

[TocneonepaunoHHble BEHTpPajbHbIE TPBUKH, PE3UAUB KO-
Topbix gocturaer 50%, MO-NPEeKHEMY OCTAIOTCS CEpbe3HOM
poOIeMoit IJIst XUpYpPros Bo BceMm mupe. Vcmons3oBanue cet-
KU [IPU PEKOHCTPYKLUH Je(EKTOB OPIOIIHOM CTEHKH CHIDKAeT
YacTOTy PELUJIMBA; OJHAKO HCIIOIB30BAaHHE MPOTE3HOW CETKH
MOKET IIPUBECTU K TAKUM OCJIOKHCHHAM, KaK I/IH(beKL(I/lﬂ paHbIl,
remMaTroma, Cepoma, KOKHO-KUILIEYHBII CBUIL U HEITPOXOAUMOCTh
KHIICYHHKA.

Lenb nccaenoBanus - pa3padoTars 3PeKTHBHBIN METON Jie-
YEHHsl BEHTPAIBHBIX TPHDK C HUCIIOJIb30BAaHUEM JICLICILTIONSIPH-
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30BaHHOU U JIMO(DUIM3UPOBAHHOW aMHHOTHYECKONH MEMOpaHbI
YeJIOBEKA, MIOKPHITON JKETATHHOM.

DkcrepuMeHThl npoBeeHbl Ha 40 OerbIx J1abopaTopHBIX
Kpbicax uHuU Lewis. JKUBOTHBIE pa3jeieHbl Ha YeThIpe SKBU-
BAJICHTHBIE IPYIIBL. BCeM KMBOTHBIM MPEABapUTEILHO CO3/1a-
Ha MoJelb aedekTa mepeaHeil OpromHON cTeHKH. JKHBOTHBIM
HepBoil rpynmsl gedekT rnepexHel OpIOIIHONW CTEeHKH BOCCTa-
HaiBaay ¢ nomoinpto cetkn ULTRAPRO™ (ETHICON™);
JKUBOTHBIM BTOPOM IpyIibl - ¢ ioMorbio cetki ULTRAPRO™
(ETHICON™), kotopas npenBapuTeiIbHO OblLIa IOKPHITA Jae-
LEJUTIOISIPU30BAaHHON U JTIMOGHUIM3UPOBAHHOW aMHUOTHYECKOM
MeMOpaHOil YenoBeka ¢ 00eMX CTOPOH; JKUBOTHBIM TPEThei
rpymnis TedekT nepegHeil OpIoNIHON CTeHKH BOCCTaHABINBAIH
C TMOMOIIBIO JICLEIUTIONISIPH30BAHHON U JTHO(UIN3HPOBAHHOM
aMHHOTHYCCKONH MEMOpaHbI YeTOBEKA, MOKPBITON JKEIATHHOM;
JKMBOTHBIM YETBEPTON IPYMIIBI - C MOMOIIBIO OUOIOTHYECKOTO
Tpanciuanrara XI-S + ® (CLIA).

VYV JKHBOTHBIX HEPBOW TPYIIIBl CHOYCTS TPU Mecsla Mocie
umiiantanuun cetki ULTRAPRO™ B OprowmHoi mosiocTu
HaOronanu cnaeunslii npouecc. CeTka Oblila 3aMypoBaHa B
IUTOTHBIX CIaiKax, B KOTOPYIO ObLIM BKJIIOYECHBI CAJbHUK M
HETIM TOHKOTO KHIeYHUKa. Bo BTOpOii rpyIe )KUBOTHBIX B

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

9TH K€ CPOKH CIACUHbIH MPOLECC B OPIOMIHON MOJOCTH ObLI
HesHauntenbHbIM. Onnako, cetka ULTRAPRO™ Bce eme
oOHapy)XHBallach 4epe3 JCeLeUTIONSIPU30BAHHYI0 aMHHOTH-
4eCcKylo MeMOpaHy. Y JKUBOTHBIX TPEThell I'PYyNIIbI JeLeI0-
JSIpU30BaHHAs M IMO(QUIM3UPOBAHHAS aMHHOTHYECKAsT MEM-
OpaHa 4yeJIoBeKa, IOKPBITAasl KEJIAaTUHOM, Obljla HHTETpUpPOBa-
Ha C TKaHSMH XO35IMHA, TAaK YTO €€ TPYIHO OBLIO OTINYHUTH
OT OKpYXarollux TkaHed. OOHameKUBAIOLINE PE3yJIbTaThl
HAOJIIOaUCh TaKXKe IPH MCIIOJIB30BAHUU TpPAHCILJIAHTAaTa
XI-S+. Coycrst Tpu Mecsua Iocie PeKOHCTPYKIUH Jedek-
Ta MepeiHe OpIoIHON CTeHKH TpaHcmiantar XI-S+® Obui
OKPY’KEH COCAMHUTEIbHOTKAHHON KaIlCyloOl M IUIOTHO NpH-
KpEIUICH K TKaHSIM XO35UHa.

[Mpu Mcnosp30BaHUH EEIUTIONIIPU30BAHHBIX U JIMOQHIN3HU-
POBAaHHBIX TPAHCIIAHTATOB aMHHOTHYECKO MeMOpaHbI 4eso-
BEKa C JKEJIATUHOBBIM IOKPHITHEM M TpaHCIIaHTaroB X[-S+®
criaek B OPIOLIHOM MOJOCTH, IIPU3HAKOB I'PBDKU, PAHEBOI MH-
(dexunn nnm obpa3oBaHus CBHILIEH He 0OHapy)eHo. Jlererio-
JSIPU30BaHHAs YEIOBEUeCKas aMHUOTHYECKas MeMOpaHa MOXKET
OBbITh HCIIOJIL30BaHA B KAUECTBE aHTUA/IIe3MBHOTO Oapbepa Ipu
a0/IOMHHAIIBHOM M Ta30BOIl XUPYPrHH, a TAKXKE JUIsl BOCCTAHOB-
JICHUSI TPBDKH OPIOIIHON CTEHKH.
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