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Abstract
Background: The alveolar ridge undergoes physiological bone resorption following tooth extraction. Several alveolar ridge
preservation (ARP) techniques have been researched and developed in an effort to reduce this process and maintain a favorable
volume and morphology of the alveolar ridge for appropriate implant placement.
Bone morphogenetic proteins (BMPs) are proteins derived from a subgroup of the transforming growth factor 3 family that
accelerates ossification by controlling essential factors of the bone induction cascade, resulting in the proliferation of
osteoblasts from mesenchymal stem cells and the biosynthesis of bone matrices. One of these BMPs is recombinant human
bone morphogenetic protein-2 (rhBMP-2) that has been authorized to be used for ARP.
Objective: This study aims to evaluate the effect of rhBMP-2 on the healing process and the level of pain following dental
extraction.
Methods: In this split-mouth pilot study, 11 patients underwent extractions of a minimum of two teeth, and randomly, one of
the alveolar sockets was filled with a hemostatic sponge while the other was filled with a hemostatic sponge embedded with
rhBMP-2. Both sockets were sutured using the X technique. Wound healing measurements were done on days 3, 7, and 14,
and each participant was requested to document his pain experience using the Numerical Rating Scale (NRS).
Results: In accordance with clinical evidence, it was observed that the mean pain score was at its peak on day 0 and
progressively diminished in the subsequent days. Notably, this decline was more pronounced in the rhBMP-2 group compared
to the control group. Importantly, a statistically significant reduction in pain level was detected on day 3 within the rhBMP-2
group, in contrast to the control group (P-value < 0.05). This indicated that the application of rhBMP-2 led to a noteworthy
and meaningful alleviation of pain on the third day after treatment, surpassing the impact observed in the control group. For
the wound healing changes, it uncovered statistically significant mean differences across various time intervals: day 0 and day
3, day 0 and day 7, day 0 and day 14, day 3 and day 7, and day 7 and day 14 (P-value < 0.0001). These significant differences
strongly suggest dynamic changes in wound closure rates over time. Furthermore, the observed differences were more
pronounced in the rhBMP-2-treated group compared to the control group. This augmentation of differences indicates that the
utilization of rhBMP-2 for ARP within a fresh socket site resulted in a heightened acceleration of the wound healing process.
Conclusion: Our results suggest that rhBMP-2 can decrease post-operative pain after tooth extraction and accelerate the soft
tissue healing process.

Keywords: Human bone morphogenetic protein-2; rhnBMP-2; alveolar ridge preservation; pain reduction; soft tissue
healing.
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Tooth extraction affects masticatory efficiency and
causes homeostatic and structural changes in
periodontal tissues, leading to alveolar ridge
resorption that may jeopardize esthetics and
complicate functional rehabilitation.’® Alveolar ridge
preservation (ARP) is a method of decreasing bone
resorption and facilitating prosthetically-driven
implant placement by eliminating the need for bone
augmentation procedures.* It also reduces the risk of
complications and the cost of the treatment.®

The use of autogenous bone for alveolar
augmentation and preservation has been considered
the gold standard.® However, complications, including
donor site comorbidity, a limited amount of harvest,
resorption after grafting, and difficulty in harvesting
because of anatomical and underlying diseases make
this technique difficult. To avoid some of these
complications, autogeneous bone has been replaced
by allogenic, xenogeneic, and alloplastic materials,
but all of them are osteoconductive materials.
Recently, many efforts have been made to improve
bone regeneration by combining various growth
factors with bone substitutes.’

Bone morphogenetic protein (BMP), which was
discovered by Urist in 19652 has been extensively
investigated in the field of bone regeneration as an
effective enhancer of osteogenesis. BMP belongs to
the large transforming growth factor-p (TGF-B)
superfamily. It has high osteoinductive capacity
resulting from the chemotaxis, proliferation, and
differentiation of mesenchymal stem cells.
Recombinant human BMP-2 (rhBMP-2) is a BMP-2
that can be produced with recombinant technology. It
is highly osteoinductive and has been used to enhance
bone regeneration and ARP.%10

Post-teeth extraction pain is common; however,
the pain is a subjective response that is registered as a
conscious experience unique to the patient.

After tooth extraction, the healing process begins
with a blood clot formation to fill the socket and fulfill
homeostasis and coagulation.’?> From the first day,
erythrocytes and mesenchymal cells take place in the
apical zone, and granulation tissue gradually replaces
the clot, followed by fibrous and osteogenic tissues.*®
After the first month of the extraction, the site is full
of trabecular bone that matures gradually.** During the

healing process, dimensional alterations have been
reported to cause a ridge width reduction of up to 50%
during the first year following tooth loss in premolar
and molar sites, where two-thirds of the total changes
take place within the first 3 months post-extraction.*®
A systematic review showed a loss of 2.6-4.5 mm in
width and 0.4-3.9 mm in height of healed sockets.
Many studies have compared bone resorption, pain
management, and wound healing at the extraction site
using different techniques of ridge preservation. A
study conducted by Ma et al.*® evaluating the effect of
interactions between neuropeptides and rhBMP-2 on
human osteoblasts revealed that rhBMP-2 enhanced
gap junction intercellular communication between
osteoblasts in vivo and could be physiologic activators
of bone formation through regulating the proliferation
and activation of osteoblasts by promoting signal
transmission among bone cells. To our knowledge, no
other study has compared hemostatic sponges
embedded with rhBMP-2 with regular hemostatic
sponges in socket preservation techniques. Our
primary objective is to determine the effect of rhBMP-
2 on the pain during the healing process, as well as to
evaluate the soft tissue healing in both techniques.

This study has been approved by the Neuroscience
Research Committee at the Lebanese University
Faculty of Medical Sciences. The surgeries were made
by JN from February until June 2023 under the
recommendations of the Declaration of Helsinki for
human subjects.

Trial design and participants

This is a split-mouth clinical trial design with a
minimum of two teeth to be extracted for each patient
from both sides of the jaw to compare the outcome of
the two techniques on ridge preservation. We included
in this study male and female healthy patients, aged 18
to 70 years old. Exclusion criteria were: a) heavy
smokers (>20 cigarettes per day); b) HIV-positive
patients; c) patients taking bisphosphonate; d)
pregnant and lactating women; e) patients with
systemic disorders (diabetes mellitus,
hyperthyroidism, etc.) interfering with the healing
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process. Patients needing extraction of wisdom teeth
were also excluded from the study.

Study outcome

The Numerical Rating Scale (NRS) was used to
subjectively evaluate the postoperative pain of the
patient on days 1, 3, and 7. It has good sensitivity and
generates data that can be statistically analyzed for
audit purposes. The NRS is an 11-point scale where
the end points are the extremes of no pain and pain as
bad as it could be, or worst pain. The numbers are
often enclosed in boxes, and the scale is referred to as

an 11-box scale depending on the number of levels of
discrimination offered to the patient.!” The baseline
pain perception was recorded in the clinic before the
treatment, and the pain perception was noted before
any analgesic medication was taken.

For the soft tissue healing, we used the periodontal
probe Kohler® (Germany) to measure the distance
between the soft tissue margins. On the day of the
extraction, after pulling out the tooth, the distance
between soft tissue margins was measured bucco-
lingually and palatally on days 0, 3, 7, and 14 after
surgery (Figure 1).

Figure 1. Soft tissue healing measurement
A) bucco-palatal distance measure at day 0 after tooth extraction;
B) bucco-palatal distance measure at day 7 after surgery;
C) bucco-palatal distance measure at day 14 after surgery

Preoperative phase

Each patient included in the study was informed
about details concerning the surgery, and a written
consent form containing information about the
procedure, the product used, and the benefits and
precautions of the surgery was carefully read and
signed by the patient. All patients underwent intraoral
photographs before, during, and after the surgical
procedure. In addition, periapical X-rays were made at
the sites of extractions. Moreover, the patient was not
informed about the exact site imbedded with rhBMP-
2, and this was essential for precise results for the pain
scale later on.

Surgical phase

Under infiltration anesthesia, using Septanest®
(Septodont, France), which contains articaine
hydrochloride with 1:100,000 adrenaline, a minimally
flapless invasive extraction was made to preserve the

surrounding soft and hard tissues. A syndesmotomy
using a surgical blade (No. 15C) for intrasulcular
incision was performed to preserve the papilla and the
gingival margins.

When the tooth of interest had one root, we used
the periotome after the syndesmotomy, thus trying to
mobilize the tooth. Then, we made slow movements
of rotation and pulling using adequate forceps to cut
the fibers in the periodontium and pull out the tooth
from the socket with minimum damage to the
surrounding soft and hard tissues (Figure 2).

When the extracted tooth had multiple roots, a
carbide burs on a high-speed turbine was used to
section the tooth into two or three parts, thereby
preserving as much as possible the surrounding bone
and soft tissues, and the roots were finally pulled out
of the socket without any damage (Figure 3).
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Figure 2. Atraumatic extraction of a single root
A) pre-operative image of the lower right first premolar;
B) atraumatic extraction of the lower right first premolar showing
the continuity and integrity of the soft tissues around it;
C) the lower right first premolar pulled out from the socket

Figure 3. Atraumatic extraction of multiple roots with sectioning of the tooth
A) pre-operative image of the upper right first molar;
B) atraumatic extraction of the upper right first molar,
showing the continuity and integrity of the soft and hard tissues;
C) showing roots sectioned and pulled out from the sockets

After pulling out the teeth, we used curettes of allocation concealment, one of the alveolar sockets
small and medium sizes to eliminate all the remaining was filled with the standard hemostatic sponge, while
fibers of the periodontal ligament and the granulation the other was filled with hemostatic sponge embedded
tissues. The remaining bony walls were checked using with rhBMP-2, followed by a conventional X suture
a probe. Finally, we irrigated the socket with a sodium (Figure 4).

chloride solution, and randomly and based on

Figure 4. Extraction and insertion of the hemostatic sponge embedded with rhBMP-2 on the first side and
extraction and insertion of the standard hemostatic sponge on the second side followed by a conventional X
suture
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Postoperative phase

The patients were instructed on proper brushing,
flossing, and using the mouthwash. In fact, each
patient was given Eludrilpro® (Pierre Fabre
medicament production, France), which is a
mouthwash containing 0.5 ml of chlorhexidine
digluconate and 0.5 ¢/100 ml of chlorobutanol
hemihydrate. They were advised to use it twice per
day for 10 days.

Statistical analysis

Data entry and analysis were performed using the
statistical software SPSS, version 22.0. Descriptive
statistics were reported using means and standard
deviations (SD) for continuous variables and
frequency with percentages for categorical variables.
The two-way repeated measures ANOVA test was
used to compare the mean pain scores between the
rhBMP-2 side and the control side, and the
significance level was set at 0.05.

The one-way repeated measures ANOVA test was
used to compare the mean bucco-palatal distance of
soft tissue margins between the rhBMP-2 side and the

control side, and the significance level was set at
0.0001.

A total of 30 patients were assessed for
participation. Of these patients, 10 didn’t meet our
inclusion criteria, 5 refused to participate, and 4 didn’t
come to the follow-up appointment. The remaining 11
patients fulfilled all the inclusion criteria. The total
sample included 6 men (54.5%) and 5 women
(45.5%). The study patient’s age range varied between
24 and 64 years, and the mean age was 49.4+11.14.

The two-way repeated measures ANOVA
statistical test was used, and the analysis revealed that
there were no statistically significant differences in the
mean pain scores at day 0 between the rhBMP-2 side
and the control side (P-value = 0.641). Moreover, the
mean pain scores for days 1 and 2 on the rhBMP-2
side were found to be lower than the mean pain scores
on the control side, although these differences were
not statistically significant, with P-values of 0.349 and
0.183, respectively (Figure 5).
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Figure 5. A graph showing the mean pain scores between the rhBMP-2 side and the control side

Interestingly, a statistically significant difference
in the mean pain score at day 3 between the two
groups emerged (P-value = 0.028), indicating that the
pain scores diverged significantly on that particular
day, favoring the rhBMP-2 side. This difference was
statistically significant, as P-value (0.028) was less
than the defined alpha level of 0.05. For days 4, 5, 6,

and 7, the analysis showed that there were no
statistically significant differences between the
rhBMP-2 side and the control side, as the calculated
P-values were all greater than 0.05. These findings
suggest that from day 4 onwards, there were no
significant disparities in pain scores between the two
sides (Table 1).
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Table 1: Comparison of the pain score between the rhBMP-2 side and the control side.

rhBMP-2 side Control side Mean Difference P-value
Mean (SD) Mean (SD) (Both sides)

Pain score Day 0 2.4 (2.2) 2.9 (2.3) -0.5 0.641
Pain score Day 1 1.9(1.2) 2.4 (1.4) -0.5 0.349
Pain score Day 2 1.1 (0.8) 1.8 (1.5) -0.7 0.183
Pain score Day 3 0.4(0.5) 1.4(1.4) -1.1 0.028*
Pain score Day 4 0.3(0.5) 0.8(1.2) -0.5 0.19
Pain score Day 5 0.2(0.4) 0.8(1.4) -0.6 0.163
Pain score Day 6 0.2 (0.6) 0.6(1.1) -0.4 0.250
Pain score Day 7 0(0) 0.3(0.5) -0.3 0.067

SD: standard deviation; a P-value less than 0.05 is considered significant

Across the groups, in accordance with clinical
evidence, it was observed that the mean pain score was
at its peak on day 0 and progressively diminished in
the subsequent days. Notably, this decline was more
pronounced on the rhBMP-2 side compared to the
control side. Importantly, statistically significant
reductions in pain levels were detected on day 3 within
the rhBMP-2 group, in contrast to the control group
(P-value < 0.05). This signified that the application of
rhBMP-2 led to a noteworthy and meaningful
alleviation of pain on the third day after treatment,
surpassing the impact observed in the control group.

To assess the rate of wound closure, we employed
measurements of the space between the bucco-palatal
soft tissue margins (mm) on both the rhBMP-2-treated
side and the control side.

The one-way repeated measures ANOVA test
yielded compelling results. It uncovered statistically

significant mean differences across various time
intervals: day 0 and day 3, day 0 and day 7, day 0 and
day 14, day 3 and day 7, and day 7 and day 14 (P-value
< 0.0001). These significant differences strongly
suggest dynamic changes in wound closure rates over
time.

Furthermore, the observed differences were more
pronounced on the rhBMP-2-treated side compared to
the control side, as indicated in Table 2. This
augmentation of differences indicates that the
utilization of rhBMP-2 as ARP within a fresh socket
site resulted in a heightened acceleration of the wound
healing process.

Collectively, these findings lead us to a conclusive
inference: the incorporation of rhBMP-2 in ARP can
substantially expedite the wound healing process, as
evident by the increased rate of wound closure.

Table 2: Comparison of the mean of bucco-palatal distance (mm) of soft tissue margins between rhBMP-2 side
and control side

BP measurement (mm) rhBMP-2 side P-value Control side P-value
Day 0 Mean (SD) 7.8(2.5) 7.8(2.3)

Day 3 Mean (SD) 5.3(1.6) 5(1.7)

Day 7 Mean (SD) 3.1(0.9) 2.8(1.2)

Day 14 Mean (SD) 0.1(0.3) 0.05(0.2)

Difference in BP between Day 0 and Day 3 2.9(0.2) <0.0001 2.5(0.3) <0.0001
Difference in BP between Day 3 and Day 7 2.2(0.2) <0.0001 2.2(0.3) <0.0001
Difference in BP between Day 7 and Day 14 2.7(0.3) <0.0001 3.0(0.3) <0.0001
Difference in BP between Day 0 and Day 7 5.1(0.4) <0.0001 4.7(0.6) <0.0001
Difference in BP between Day 0 and Day 14 7.8(0.5) <0.0001 7.7(0.8) <0.0001
P-value <0.0001 <0.0001

BP: bucco-palatal distance in mm of the soft tissue margin at the extracted site; SD: standard deviation
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The post-extraction healing process was the
subject of much research in terms of pain and ARP.
Postoperative pain is a stressful condition that the
patient faces, and the oral surgeons try to reduce it by
prescribing analgesics and non-steroidal anti-
inflammatory drugs. As for ARP, many clinical
studies have evaluated the induction and repair of
bony defects in a variety of indications.>!° In this
context, they compared bone resorption, pain
management, and wound healing at the extraction
sites using different techniques of ridge
preservation.’®® The present study investigates the
effect of rhBMP-2 embedded in a hemostatic sponge
as ARP on reducing postoperative pain as well as its
efficacy on the soft tissue healing process. To our
knowledge, no other study compared hemostatic
sponges embedded with rhBMP-2 with hemostatic
sponge alone as ridge preservation techniques. Howell
et al. used an absorbable collagen sponge filled with
rhBMP-2 and found that it was well tolerated locally
and systemically with no complications in ARP.*°

For the postoperative pain, the rhBMP-2 was not
significantly efficient during the 7 days except for the
third one. The fact that there is no significant
difference in pain rating scores between the rhBMP-2
and control sides may be due to the low sample size
used in this study, but we noticed that the mean pain
scores of the rhBMP-2 sides were less than the mean
pain scores of the control sides during the 7
consecutive days.

Concerning the soft tissue healing process, our
study concluded that rhBMP-2 induced faster soft
tissue healing, but definite conclusions must be

delayed until future research with a larger sample
validates our results.

Within the limits of our study, we can conclude
that rhBMP-2 can decrease post-operative pain after
tooth extraction and accelerate the soft tissue healing
process.
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ntiqnppghuyh wpngtu:
<tmwgnugly b Guldl G wnwdtwpbuwhtt Gnidh wuwhywitdwd (ARP) dh pwbh wmbhubhiju' wyu
gnpopbipugn jugtightine b hdyubwnbbtph  huwlwyuwunuupwi - minunpdwd - hwiwp - pupiguumnm
wnwibwplughtl Gnith dSwjuwh b dnpdninghuyh yuwhwywiidwbh hwdwip:
Nuypuwyhtt dnpbnghtitinhl uyhwmwynigtipp (BMPS) uyhnwynigiitip G, npntp unmwgynid G thnpuwljtipuynn
wibh gnpontih phwmwubhph Ghpwpwqinieiniihg, npnbp wpuquginid th nujpugniin’ Yyipwhultiny nuiptinh
htnnijghuyh  uulunh  hpdtwjutt  gnpdnbbtipp”  hwbglgiting  oumbtinpjuuniitiph wwpwdtwbp
dtiqtibjuhdughtt gnnniiughtt pohetiinphg W nujpuyhtt Ywnphguyh Yhhuwuhietighg: Wyu BMP-titiphg dtiyp
dwpnni nuptiph ntyndphtwbm dnpdnghitinhl) uyhnmwlynig-2-a t (rhBMP-2), npp hwumwnywd £ ARP-nid
oqumugnpoiwl hwdwip:
Lywwnulp. Gu himwgnunipyub byyumwli E ghwhwnt) rhBMP-2-h wgntignipyniiip wnwdh htinwgnidhg
htimn pnidiwt gnpoplipugh b gudh dwjupnuyh ypu:
Utpnnutip. Gu yhinnuwhlt htmwgnunipjub ppwgpnid 11 hhjuinh wntijuql ipne wnwd o hwih]
wuwwmwhwlwbnpta gpty dty wpybtnuyhtt junonyp htdnunmwnhly  uynibgny, hul Gniup® rhBMP-2
wunpnibwynn htidnunwnhl uynibigny: Gpyne wbgptipd £ upl Gt X-mbubhuyh dhengny: dtipptph
pnidiwl suhmdbbp quumwpybghtt 3-nn, 7-pn W 14-pn optipht, b jnipuwpwbynip dwubwlgh pubinpytg
thwumwpnpwynpty hptig guyh thnpap' oquugnpdting pyuyht ghwhwnmdiwd vwbnnuyp (NRS):
Wnyniaphtipp. <udtwyunmwuhuwb Jhthuluwi mfyuybtinhd, duungtg, np guyh thehtt dhwnpp hwuty £
ququpiuytinht 0-pn opp b wunhGwbwpwn tduigl) hwenpn optiphtt: <wnuiiywjub , np wyu jpawnnida
wybtjh gwywmnit tp rhBMP-2 fudpnid” hwdtidwmnwd huljhy padph htinn: Ywiplenp @), np 3-pn opp rhBMP-2
funidpp, h wwipptipnipynit huyjhy fadph, gnyg ©uty gudh dwwpnuih Jhéwugpnpti qquih Gjwgned (P
wipdtipp < 0,05): Uw gnyg wytig, np rhBMP-2-h oquuwugnpdnidp hwbgtignty L tuumbih L Gpwbwluih
gujyugnyuubt pnidniihg htin Gppnpn opp, hivp  ghipumqubtignd £ ytpuwhulhy podpnid - aumywd
wqnbgnimiap: by yapuptipnid £ Jtpptiph pniddwb thnthnpunipyniibiphty, yhtwugpnpte ipwajuh
Uhohlt mwppbpnipynibbtip G hwymbwptipdt] mupptip dudwbwuyht pindhenidttipny op 0 e 3 op, op 0 L op
7,on0lonl4,on3lon7,opn7lopl4 (P-wpdhpp <0,0001): Wyu buljubh mwpptipnipgynibibpp yanwutnpki
thpunpnd &b dudwbwlh phpwgpnid Yhpptiph thupiwd wpugnipyud phtwdhl thnthnjpunipynibbtp:
Wytht, tjunywd mwppbpnipnibbbtpt wdbh guyunit the rhBMP-2-ny pniddud fudpnid, hwdbdwmwd
Jtpwhulhy fudph htim: Swipptipnipnittbph wyu wép gnyg L wwihu, np RhBMP-2-h oquuugnpdnidp ARP-h
hwdwp puwpd Jupnujh mtnnid hwmbgtigpty £ ytpptiph pniddwb gnpopipugh wipuqugiwb:
Gqpuljugmpymb. Utp wpynibpbbtpp gnyg G wwghu, np rhBMP-2-p qupnn L Gdwugbghty
htimJhpwhwwmujub guyp wnudh htinwgnidhg htimn b wpuqugity thuthniy hyniujudpbtinh wyuiphtdwb
qnpopbpugn:
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BJUSHUE PEKOMBUHUPOBAHHOT'O MOP®OTEHETUYECKOT'O BEJKA-2 YEJIOBEYECKOM
KOCTHU B KAYECTBE KOHCEPBALIUU AJIBBEOJISIPHOI'O T'PEBHS HA YMEHBIIEHUE BOJIN
M MTPOLIECC 3AKHUBJIEHUSI MATKUX TKAHEN: PA3JIEJIEHHOE IIAWJIOTHOE
HUCCIIEJOBAHUE

Kan Haccap,! XKopx Ayn,? JIunna A6y-A66ac,® Mupra Cabpa®

Kadenpa napogonTonoruu, QaxkynbTeT CTOMAaTOJIOTHYECKOH MenuluHbL, JIMBaHCKMI yHUBepcuTeT beiipyr,
JluBan

Kadenpa ctomaromoruu M 4YeIIOCTHO-NUIEBON PagHONOTUH, (aKyJIbTET CTOMATOJIOTMYECKOW MEIHLIUHBI,
JIuBaHckuil yHuBepcurtet, beitpyT, JInBan

Lentp HeHpOOMONOTHYECKUX WCCIENOBaHUMA, (DaKyIpTeT MEIWIMHCKUX HayK, JIMBaHCKWII yHWBEpCHTET,
beipyT, JIuan

AOcTpakT
Brenenue: [locne ynaneHus 3y0a albBEOJIIPHBIA OTPOCTOK IMOJABEPraeTcs (U3HMOJOTUYECKON Pe30pOIMU KOCTH.
Heckosbko METOI0B COXpaHEeHHUS aibBeosIpHOro oTpocTka (ARP) ObuTH HCCIIeIOBaHBI M Pa3pabOTaHbl C LENBIO
YMEHBIIUTh 3TOT MPOLECC M COXPAaHUTh ONArompUATHBIA 00bEM U MOP(OJIOTHIO aJbBEOJIIPHOTO OTPOCTKA IS
COOTBETCTBYIOIIEH YCTAaHOBKH MMILIAHTATA.
Kocrhbie Mmopdorenerndeckue 6enku (BMP) mpeacrapisitor co0oii Oenku, mojydeHHbIe U3 MOArPYIIbI ceMeiicTBa
TpaHcHOPMHUPYIOMIHX (HAKTOPOB POCTa, KOTOPBIE YCKOPSIFOT OCCU(UKALIMIO MyTeM KOHTPOJS OCHOBHBIX (PAKTOPOB
KacKaJia MHIYKIUU KOCTH, YTO MPUBOAUT K MPOSIU(EpaIiiii 0CTe00IaCTOB U3 ME3EHXUMAIBHBIX CTBOJIOBBIX KJIETOK
u OuocuHTE3y KocTHoro wmarpukca. Opnum u3 3tux BMP  sBisercs pekOMOMHAaHTHBIA — KOCTHBIN
MopdoreneTryeckuii 6emok-2 yenoseka (thBMP-2), kotopsiii pa3pelieH k ucrosib3oBanuto 11t ARP.
Heawb: Llenpto gaHHOTO MCCiIeqOBaHuUs sIBsieTcs oneHKa BiusiHus ThBMP-2 Ha mporecc 3aKHBICHUS U YPOBEHb
0011 mocIie yaaneHus 3yoa.
MeToasi: B 5TOM NHIOTHOM HCCIIEIOBaHHUY C pa3/ielieHHBIM pToM 11 marueHTam ObUTH yaajaeHbl KaK MUHIMYM JIBa
3y0a, 1 cirydaifHbIM 00pa3oM OJ/IHa M3 aJbBEOJISIPHBIX JIYHOK ObIIa 3all0JTHeHA TeMOCTaTHIECKOM TYOKOH, a ipyrasi -
reMocratuueckoil ryOkoi, comepxkaimneir rhBMP-2. O6e nyHku ObUIM ymuThl 1Mo X-TexHUKe. M3Mepenus
3a)KMBJICHHS paH MPOBOAWINCH Ha 3, 7 1 14 THH, 1 Ka)KJOMY YYaCTHHKY OBUIO TIPEIOKEHO IOKYMEHTHPOBATH CBOU
OUIYIICHHUS OOJIH, UCTIONB3Ys YUCIIOBYIO peiiTuaroByto mkainy (NRS).
Pe3yabTaThl: B cOOTBETCTBHM C KIMHUYECKUMH JaHHBIMU OBIIIO 3aMEUEHO, YTO CPETHHUH IOKa3aTellb 00N TOCTHT
CBOEro MuKa B JieHb 0 M MOCTENeHHO yMEHBIIANCS B MOCIeNyoNue AHU. [IprMedaTesbHO, YTO 3TO CHIDKEHHE OBLIIO
6oiee BoIpaskeHHBIM B Tpytire rThBMP-2 1o cpaBHEHUIO ¢ KOHTPOJIBHO# rpymioi. BakHo OTMETHTB, 4TO Ha 3-i JIeHb
B rpynne rhBMP-2 B oTiume OT KOHTPOJBHO# TpyIbl ObLIO BBISBICHO CTATHCTUYECKHM 3HAUYMMOE CHI)KCHHUE
ypoBHst 6osu (3Hagenne P < 0,05). D10 ykaspiBamo Ha TO, uro mpuMenenne rhBMP-2 mpuBeno k 3aMeTHOMY |
3HAYMMOMY OOJIer4eHuIo OOJIM Ha TPEeTUH JeHb Mocje JieueHHs, npeBocxons 3Qdexr, HabmoaBImIuiics B
KOHTPOJIBHOU Tpymiie. YTo kacaercss NI3MEHEHHWH B 3QKWBJICHUH paH, ObUTH BBISBICHBI CTATHCTUYECKU 3HAYMMBIC
Cpe/IHUE Pa3lInyusl B pa3IMYHbIX BpEMEHHBIX HHTepBanax: neHb O u neHb 3, nenb O u nens 7, nens O u gens 14, nenp
3u neHsb 7, neHb 7 v nenb 14 (P- 3nauenune < 0,0001). Dtu cyniecTBEeHHBIE pa3inyuust yOAUTEIBHO CBUICTEIBCTBYIOT
0 IMHAMWYECKHX H3MEHEHHSIX CKOPOCTH 3aKPBITHSI PaH ¢ TeUCHHEM BpeMeHH. boiee Toro, HabIo1aeMble pa3inius
ObuTH OOJiee BBIpRKEHHBIMH B rpymme, nomydasmeid rhBMP-2, mo cpaBHEHHIO ¢ KOHTPOJIBHOM Tpymmoi. JTo
yBETMUEHUE DPa3INUUil yKa3bIBaeT Ha TO, 4TO mcronb3oBanue rMBMP-2 mns ARP B cBekeM ydacTKe JIYHKH
MPUBOJIAIIO K MOBBIIIIEHHOMY YCKOPEHHIO MTpoIiecca 3a)KUBIICHUS PaH.
3akiaouyenne: Hamm pe3ynbrarsl mokaseiBatoT, 4To rBMP-2 MokeT yMEeHBIIHUTE TOCIEONepalHOHHY0 O0JIb OCIIe
yaajeHus 3y0a u yCKOPHUTD TPOIIECC 3aKUBIICHHUS MSTKAX TKAHEH.
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