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ABSTRACT

Inhibitory Effect of Pomegranate extract powder

on periodontitis in rats

Kim Joong-Hwa

Advisor: Prof. Yu Sang-Joun, D.D.S., Ph.D.
Department of Dentistry

Graduate School of Chosun University

Periodontal disease is a common infectious disease that causes the loss of
supporting tissue surrounding the tooth. This destruction process is caused by
bacterial plaque products and the inflammatory and immune functions of the
patient. Scaling and root planing are insufficient to completely remove periodontal
pathogens. Therefore, various drugs are additionally applied to promote the
complete eradication of bacteria.

Pomegranate extract is a compound that has a significant clinical wvalue,
indicating antibacterial, antioxidant, anti-inflammatory, anti-proliferative, and DNA
therapeutic activities. Pressed pomegranate seed oil inhibits cyclooxygenase (COX) ,
which are important enzymes involved in the production of various inflammatory
mediators. Pomegranate extract also has broad inhibitory effects on matrix
metalloproteinase (MMP) expression and IL-1B-induced tissue destruction.

The purpose of this study was to evaluate the effect of pomegranate extract
(Pomegranate Extract Powder, GNC, Pittsburgh, Pennsylvania, USA) on the
progression of periodontal disease in an experimental rat model of periodontitis.

Forty Sprague-Dawley rats were used in this study. They were grouped as
follows: (1) group 1: no ligation + Distilled water(DW); (2) group 2: silk ligation
+ pglLPS + DW,; (3) group 3: silk ligation + pgLPS + 22 ug/ml pomegranate
extract solution; and (4) group 4: silk ligation + pglPS + 44 pg/ml
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pomegranate extract solution. Periodontitis was induced by placing a 5-0 black
silk ligature around the maxillary second molar and injecting 1 pg/ml pgLPS
into the gingiva every week. Pomegranate extract solution or DW was orally
administered daily. The animals were sacrificed at 3 weeks, and tissue
specimens around the maxillary second molar were harvested from these
animals. The specimens were analyzed using enzyme-linked immunosorbent
assay(ELISA), micro-CT imaging and histometric measurements.

Among the inflammation-related cytokines, COX-1 showed a significantly
lower expression in the group 3, 4 than in the group 2. COX-2 expression
was significantly lower in the group 3, 4 than in the group 1, 2. No significant
difference was observed in MMP-2 expression. Micro-CT revealed significant
alveolar bone resorption inhibition in the group 3, 4 than in the group 2.
Histometric evaluation showed little gingival recession and alveolar bone loss;
moreover, the length of the junctional epithelium increased and the amount of
connective tissue attachment decreased in the group 4.

In rats administered the pomegranate extract, the expression of COX-1 and
COX-2, which mediate the inflammatory response in periodontal tissues, was
significantly reduced, and alveolar bone loss due to inflammation was statistically
significantly inhibited. In other words, pomegranate extract has an effect of
inhibiting the progression of alveolar bone loss due to periodontal inflammation by
reducing the expression of COX-1 and COX-2 in the process of periodontal

disease.

Keywords:  periodontitis, Pomegranate, rat, cyclooxygenase, enzyme-linked

immunosorbent assay, Micro-CT
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A (79 %)k vlalste] Xef P43 wtelelolE 84%7HA] S AIgth L Bl gch
Abdollahzadeh & (2011) [6] & AF< I+t a37F 7194 &3 punicalagin@}

gallic acid 22 E2l¥s woletar Haustgrh oldd 54 74 a4 vte o}

sute] 2AF-gato] wre ol AxE® wt¥E F7FAI 7], X of ol vhE glolo] FAS

Al
2|5 an, Sl A S A7) a, o] vhgglol &4 2 A&}l Bhadbhade 5 (2011)

ol

[13] <  Aggregatibacter  actinomycetemcomitans,  Prevotella  intermedia,

Porphyromonas gingivalis®t 2 7144 AT o] AF{ 74 AA A o3
AAE = e Baustdh L3 o] de AR{ FEE0] 7 AAFARA FREA
a7 ABAS v v 2 2 EE He HAE M euE AR S
Hto] &85 gle Z2rto] ¥ HHE g ok(probiotic bacteria)= T A3 & " (oral
biofilm) W] X Wite] =& FHAAIZ By ofve} Ay WojrlsS A
el W AFAHE S/HIAA AFA AR E=ssE = F Ak HFY
=
S

Z3} Lactobacillus &

FZE & (Pomegranate Extract Powder, GNC, Pittsburgh, Pennsylvania, USA )
o] AFHFe o] ouwg JFgFS  YepEAd s enzyme-linked
immunosorbent assay (ELISA)®, WALAE4 H7MH agla 2284 H7HS 53

A7hstan el
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II. 49 A 2 U4
A Al ¥Wig 2 LPS =&
oA A ALE3F P gingivalis KCOM 2804 & 3=+7 1) A 2219 (Korean
Collection for Oral Microbiology, Gwangju, Korea)ol| A +#Frbo} A& 3}t

P. gingivalis KCOM 2804 5+ Tryptic Soy brothell 0.5% yeast extract, 0.0
5% cysteine HCI-H-0, 0.5 mg/ml hemin® 2 ug/ml vitamin K7} E3% wjx]o] FH
%3}o], 37C anaerobic chamber (Bactron I, Sheldon Manufacturing Inc., Cornel
ius, OR, USA)} 714 271(10% Hs, 5% CO, 85% Ny)oll A ujkatdch, 128]al LPS
(Lipopolysaccharide) %< <IEE 3|49 LPS extraction kit(Intron Biotechnolog
y, Sungnam, Korea)S Alg3dle] T8 ZEEIYE AP & T2 Axste] FA
E 34T Fo x5 st AREsiti(e]l ol &3 P. gingivalis KCOM 2804
T LPS+= pgLPSehal 3h3ith).

B. @A x|o}lo A AZA}(silk-ligature)S o] &3 X523 F &

2

1) Group 1 (Non-periodontitis Group): "1 ¥ +'&¢e] &vj<l Distilled water(DW, <
) 1 mig Abae 37 #1954 dz

2) Group 2 (Periodontitis Group): 5-02] ZA#ZAHZA7 05-0.6 mm)E e} A2+

_3_
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2] 9] cervical partdl A7) 3L(Fig. 2), §43= %2 ol PBS(phosphate buffer sa
line)2 38]4 ¥ 1 pg/mL pgLPSE syringeE ©]&3ste] w3 134 Fstdor md
DW 1 ml& 474 EUl(sonde)E ©]-&3ste] 583 AF

3) Group 3 (Periodontitis Group): Group 2*1 9 ligationd}il pglPSS 2o ¢
o F uld 22 pg (AF FEF5)9 225 1 mle] DWW B A8 E05 o] &3]
&5 A

4) Group 4 (Periodontitis Group): Group 2* 9 ligationd}il pglPS<S X Lo F¢
st & uld 4 pg (HF FEE) £2S 1 mle] DWol EA A8 Eg1& o] &34

FE2A%o A E FHZE xylazine hydrochloride (1 mg/Kg)o 2 AAInt3 A7l &
ARAE Agstdon, AL 35 ¢ Aldadint A3 v Q1 3FA = v E
3t carbon dioxide inhalations &3] TEES S|AAAT 5 et A2 dFA 9
TR AexAS A5 Fo] 54 AT cytokine £ MMPs9] Zd 245 93] -

1
Q0TI A watAT. §3 Aot A2 dlTA % #3 Aok A2 thEA o) FAA A5

2otE x3ksk 2A A (Fig. 1) 10% formaldehyde & 317 3}3l micro computerized

tomography (micro-CT)%¢} %2 AALS &l =13} t}.

Figure. 1. The silk-ligature induced periodontitis in rat model. (A) Periodontiti
s was induced by placing a 5-0 black silk ligature around the maxillary secon
d molar. (B) Gross image of tissue specimens around the maxillary second mo

lar were harvested from rat for Micro-CT and histological examination.

_4_
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P Experimental design

Non-periodontitis model

Feeding daily with D.W

7 days 14 days 21 days

Euthanasia

Periodontitis model

Feeding daily with D.W or Sample

BN | | |
= i | |

0 days 7 days 14 days 21days

Periodontitis Euthanasia
induction

Figure 2. Protocol diagram for Pomegranate extract treatment and periodontiti

s induction in rats
C. 349 = H7} (enzyme-linked immunosorbent assay)

dA Aol A G A 22N AT Aol BT S]] MMP-8,
COX-1 ¥ COX-2 &g HstE =437 ¢sle] ELISA kit (MyBiosource, San Dieg
o, CA, USA)= ol&38tAth ELISA kit 243 S fla] wa | 22222 PBS$
A dAs A7 & AAEYE ol &t AT AS EElsith o] AFelA = AT

Itk Adbe A 2ALY] T4 w

o
S
>
ofo
ol
ol
2,
o
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Y
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S
>
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e T

D. Al ©Z& Y9 (Micro-CT Imaging)

Micro-CT+= Korea Basic Science Institute (Gwangju, South Korea)ol|] 9] %3t Quantum G
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X uCT imaging system (PerkinElmer, Hopkinton, MA, USA)E ©]-835}o] &3Sl 7t
59 10709 Arer =AAES 90 kVpel acceleration potential® 88 nA<] beam cu
rrento] A 2% =<9+ high-resolution micro-CT scanner® =715 3} t}h o)Wl imag
e pixel size= 20 ume] . micro-CT datai= software programs (OnDemand3D,
Cybermed, Seoul, Korea)& &3 Adsta Feisist ¢ £A4S st old HAS
ol BE W RE ZANA AotFet A xw F99 3AAHd Fx2EES Bt
stk ArheES WMol H A A A (CE]), *<-% ™ (root surface), 12|31 %] Z 34 (alveol
ar bone crest, ABC)o| %11, o] +XEE Alole] AAE Moz 1eA HrtsAdth A
ZHEFHS CEJ9 ABCsY coronal plane Alole] Adl & A& L, 3 Xotd & 6
Tl A FAsATE =, Aot F, 95 A209-# 9 mesio-buccal, disto-buccal, mi

d-buccal, mesio—palatal, disto—palatal =22} 12 mid—palatal sitesoll A =73} <t}

Fot 2AAES A4 E A8 F=HlE & weth 24 AARE 98 500 mM EDT
A(Ethylenediaminetetraacetic acid)(pH 8.0)2 &3]3 & &4 vt X Fo Aot
ZZM S buccopalatalZ2 4 ym FAE Attt 1 % hematoxylin and eosin
(H&E) stainingS Al &8kt Zrzke] Aol A 2% 2] mesial surfaced] th23F 7
& ZAASTA 7lEs AAstAhFig. 3). 1) J339 ] A5 A ANA Wl
AR o] Ag, 2) AxEo] A ANAATFEH WAHFAA LA A, 3) A
du o] A2 AANAATEH Nx£Z 4GB ATA S A
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---------- A CE)
: oronal line of JE

Fig. 3. Histometric measurements of periodontitis in rats after treatment of Po
megranate extract. CEJ: Cemento—Enamel Junction., Coronal line of JE: Corona
| line of Junctional Epithelium, Apical line of JE : Apical line of Junctional Epit

helium, Alveolar bone crest.

F. EAEY

gz Ao AE5As Hit £ REAAE ZASYG, JAd 29 A4 &
o #F9 Aol7t A=AE AT 98 SPSS S A Z &2 1§ (version 12, SPSS Inc.,
Chicago, IL, USA)S o] &3t vl AW el Mann-Whitney U test® AA sttt &
A At 9% Al AN 05( €)% 5%) v RHp<0.05)2 W F A
o ko] fefm ek zheolz) Qlvkal dA &
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1. 9+ A3

A, A7 FEE9 A28 U 958 AoETIL Hd

s 2%

(L

MMP-8 %32 Group 3% Group 4914 Group 2H.t} ¢ wtony EAX o R
ot ZFol= AT (p=0.297, p=0.059). =3t Group 4% A1 2] MMP-8 & o] 7173 vt
vetstth shA R e T A2 FAH R Fogk ztols: HolA &SkthFig. 4,
Table 1). COX-19] #&-2 Group 4°14 Group 1RTF FAHSZ {Fo3tA o ¥
W3S W9 a1 (p=0.029), Group 33 Group 4914 Group 2E.t} ZAAH o2 #2935
okt (p=0.031, p=0.001). ©]=oll Group 49141 Group 3E.T} EAZ R FodtA
& COX-19°] w&aS e AT (p=0.036)(Fig. 5, Table 2). COX-2¢] &S Group 3
% Group 4014 Group 13 Group 28T FAASZ FofstA skt (p=0.000,
p=0.026, p=0.000, p=0.008)(Fig. 6, Table 3).
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Fig. 4. MMP-8 expression in the gingiva tissue (ng/ml) following Pomegranate
extract on periodontitis in rat s in ELISA. Group 1: no ligation + Distilled
water(DW); Group 2: silk ligation + pglLPS + DW; Group 3: silk ligation + pgLPS
+ 22 ug/ml pomegranate extract solution; Group 4: silk ligation + pgLPS + 44
ng/ml pomegranate extract solution.

*Statistically significant difference (p<0.05) (Mann-Whitney U test)

Table 1. MMP-8 expression in the gingiva tissue (ng/ml) following Pomegranate extra

ct on periodontitis in rat s in ELISA

Concentration of MMP-8 in the gingiva tissue (ng/ml)

Group

(n=10) Average * p value
SD Group 1 Group 2 Group 3 Group 4
Group 1 4.838%+1.315 - - - -
Group 2 5.760x1.527 0.272 - - -
Group 3 4.922+1.499 0.776 0.297 - -
Group 4 4.207+1.363 0.228 0.059 0.321 -

Group 1: no ligation + Distilled water(DW); Group 2: silk ligation + pgLPS +
DW; Group 3: silk ligation + pgLPS + 22 pg/ml pomegranate extract solution;
Group 4: silk ligation + pgLPS + 44 pg/ml pomegranate extract solution.
*Statistically significant difference (p<0.05) (Mann-Whitney U test)

_9_
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COX-1

i
=
1

| -
-

Group 1 Group 2 Group 3 Group 4

Concentration (ng/ml)

D = N W R U A -] 00O
T

Fig. 5. COX-1 expression in the gingiva tissue (ng/ml) following Promegranate
extract on periodontitis in rat s in ELISA. Group 1: no ligation + Distilled
water(DW); Group 2: silk ligation + pgLPS + DW; Group 3: silk ligation + pgLPS
+ 22 ug/ml pomegranate extract solution; Group 4: silk ligation + pgLPS + 44
ng/ml pomegranate extract solution.

*Statistically significant difference (p<0.05) (Mann-Whitney U test)

Table 2. COX-1 expression in the gingiva tissue (ng/ml) following Promegranate

extract on periodontitis in rat s in ELISA

Concentration of COX-1 in the gingiva tissue (ng/ml)

Group

(n=10) Average +
SD

p value

Group 1 Group 2 Group 3 Group 4

Group 1 3.366x0.860 - - - -
Group 2 4.309%+1.084 0.456 - - -
Group 3 3.278%0.513 0.529 0.031° - -
Group 4 2.500£0.673  0.029° 0.001" 0.036"

Group 1: no ligation + Distilled water(DW); Group 2: silk ligation + pgLPS +
DW; Group 3: silk ligation + pgLPS + 22 pg/ml pomegranate extract solution;
Group 4: silk ligation + pgLPS + 44 pg/ml pomegranate extract solution.
*Statistically significant difference (p<0.05) (Mann-Whitney U test)

_10_
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g COX-2
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Fig. 6. COX-2 expression in the gingiva tissue (ng/ml) following Promegranate extract
on periodontitis in rat s in ELISA. Group 1: no ligation + Distilled water(DW);
Group 2: silk ligation + pgLPS + DW; Group 3: silk ligation + pgLPS + 22 pg/ml
pomegranate extract solution; Group 4: silk ligation + pglPS + 44 pg/ml
pomegranate extract solution.

*Statistically significant difference (p<0.05) (Mann-Whitney U test)

Table 3. COX-2 expression in the gingiva tissue (ng/ml) following Promegranate

extract on periodontitis in rat s in ELISA

Concentration of COX-2 in the gingiva tissue (ng/ml)

Group
(n=10) Average £ SD

p value

Group 1 Group 2 Group 3 Group 4

Group 1 0.180%0.086 - - - -
Group 2 0.239%£0.105 0.234 - - -
Group 3 0.057£0.027  0.000" 0.000" - -
Group 4 0.093+0.059  0.026 0.008" 0.109 -

Group 1: no ligation + Distilled water(DW); Group 2: silk ligation + pgLPS +
DW; Group 3: silk ligation + pgLPS + 22 pg/ml pomegranate extract solution;
Group 4: silk ligation + pgLPS + 44 pg/ml pomegranate extract solution.
*Statistically significant difference (p<0.05) (Mann-Whitney U test)
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B. Micro-CTE o]£3 X%Z 24 YA % H71F 239

].

ol
rr

woby A A (CEDAA 247 A7t 47 Bges Bgas A5 4aglo]

Group 19 289.6pme°ll ®l&l Group 2, 3, 4914 Z+ZF 597.3pm, 549.7 pm, 558.2Um=z %
Aoz oaA o ZAtH(p=0.000, p=0.000, p=0.001). Group 20 Hl38} Group 33
Group 4014 A A o2 FoatA WG A(CED A A=A 7tA9 1217k o 2k
H(p=0.000, p=0.004). o]+ ¢ A A

AFA g Axd 24S LA

Fig. 7. Alveolar bone loss following Pomegranate extract in Micro-CT imaging.

A: Group 1; B: Group2; C: Group 3/4.
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+ pglLPS + DW; Group 3: silk ligation + pgLPS + 22 pg/ml pomegranate extract
solution; Group 4: silk ligation + pgLPS + 44 pug/ml pomegranate extract
solution.

*Statistically significant difference (p<0.05) (Mann-Whitney U test)

Table 4. Distance between Cemento—enamel junction(CEJ) and alveolar hone

crest in rats

CEJ Bone crest (um)

Group
(n=10) Average * p value

SD Group 1 Group 2 Group 3 Group 4
Group 1 289.6 = 80.2 - - - -
Group 2 597.3 + 109.9 0.000x - - -
Group 3 559.7 + 96.9 0.000: 0.000x - -
Group 4 5582 £ 97.3 0.001 0.004: 0.502 -

Group 1: no ligation + Distilled water(DW); Group 2: silk ligation + pgLPS +
DW; Group 3: silk ligation + pgLPS + 22 pg/ml pomegranate extract solution;
Group 4: silk ligation + pgLPS + 44 pg/ml pomegranate extract solution.
*Statistically significant difference (p<0.05) (Mann-Whitney U test)
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Fig. 9. Histological change of the gingiva tissue following Pomegranate extract
on periodontitis in rats (H&E stain)(x100). A: Group 1l(no ligation + Distilled
water(DW)) ; B: Group 2(silk ligation + pgLPS + DW); C: Group 3(silk ligation +
pelPS + 22 pg/ml pomegranate extract solution); D: Group 4(silk ligation -+
pelLPS + 44 pg/ml pomegranate extract solution). De: dentin, SE; sulcular
epithelium, OE: oral epithelium, JE: junctional epithelium, CA: connective

tissue attachment, AB: alveolar bone.

Fig. 10. Histological change of the gingiva tissue following Pomegranate extract

on periodontitis in rats (H&E stain)(x200). A: Group l(no ligation + Distilled
water(DW)) ; B: Group 2(silk ligation + pgLPS + DW); C: Group 3(silk ligation +
pelPS + 22 ug/ml pomegranate extract solution); D: Group 4(silk ligation -+
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pelLPS + 44 pg/ml pomegranate extract solution). De: dentin, SE; sulcular
epithelium, OE: oral epithelium, JE: junctional epithelium, CA: connective

tissue attachment, AB: alveolar bone.

2. %3

X,

ECERE

"N

a. AEZH FAANAN Wt HFF A7 AL

>4

AzxEH AN MARZAANA L] A= APAE AE= AFESA 9T
A z= g ZFS et 2 23 Group 200141 i 675.3um= Group 191 i
A10imET SAH o2 Fo5HA Bwe F A4S YERNH (p=0.003), Group 404+
P 365.1 pmE Group 291 HF 675.3mE T SAH o2 Fo3 A ¢ He F
A4S YEFH S (p=0.006), ©] FX = A4Sl Group 13+= FAASR fofgh

}0]7} AATHPp=0.279)(Table 5). =, &84 A 2= Group 491412 FAAHFS
AT FAREY], & Aol A UBEUA Bes BoFATh

Table 5. Distance between alveolar bone crest and CEJ (um) in histological

evaluation
Distance between alveolar bone crest and CEJ (um)
Group
p value
(n=10) Average t SD

Group 1 Group 2 Group 3 Group 4

R

Group 1 410.0 + 106.3 - - - _

Group 2 6753 £ 181.6 0.003+ - - -
Group 3 463.4 + 252.1 0.955 0.070 - -
Group 4 365.1 £ 187.5 0.279 0.006x 0.536 -

Group 1: no ligation + Distilled water(DW); Group 2: silk ligation + pgLPS +
DW; Group 3: silk ligation + pgLPS + 22 pg/ml pomegranate extract solution;
Group 4: silk ligation + pgLPS + 44 pg/ml pomegranate extract solution.
*Statistically significant difference (p<0.05) (Mann-Whitney U test)
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b, AEAM NBZ AANA WHFAAAA Y Az

Ay AuS A i FGAA Y Age dAHS DAY= ligatured]
o3 e EH =S Yyelde 2 A3, Group 2914 E Hit 138.0pm= Group 191
Hit 578 ymE o SAH o2 FoldA B2 A2HFFS YEMH(p=0.000), Group
1, Group 3, Group 4°1A+= Z+7} Ht 57.8um, 83.2um, 49.0 pmo. =2 15 3+9
EAAH R Foldk Aol= AT (p=1.000, p=0.105)(Table 6). &, X H==
AFAg DTN o Boes HoAFA

Table 6. Distance between junctional epithelium coronal line and CEJ (um) in

histological evaluation

Distance between junctional epithelium coronal line and CEJ (um)

Group

p value
(n=10) Average + SD
Group 1 Group 2 Group 3 Group 4
Group 1 578 + 16.3 - - - -
Group 2 138.0 + 54.2 0.000% - - -
Group 3 83.2 + 56.9 1.000 0.133 - -
Group 4 49.0 + 34.8 0.105 0.001 0.281 -

Group 1: no ligation + Distilled water(DW); Group 2: silk ligation + pgLPS +
DW; Group 3: silk ligation + pgLPS + 22 pg/ml pomegranate extract solution;
Group 4: silk ligation + pgLPS + 44 pg/ml pomegranate extract solution.
*Statistically significant difference (p<0.05) (Mann-Whitney U test)

c. BFE 9 Qo]

A3 da e dol= A2 FIHSHE ALY MEFTe FAE on|sict, 3t da] e
Aol A A¥  Group 2, Group 3o+ 2z H 142.1um, 153.4 ym= Group

191 42.8uymBtt FAA = fFoletA 11 Hedy] FaES veEkliH (p=0.000,
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p=0.021), Group 2 Group 3, 2& 1L Group 47te] EAIZ o2 93k 2o]:=
AN 3L (p=0.740, p=0.694, p=0.696), Group 13} Group 47t = EA X o2 Fol 3t
Zlol = gl tH(p=0.382)(Table 7.). =, A3’ dI 4 ol= Group 2, Group 39141 H

ARQ 3, Group 1914= d AASS HoFAT)

Table 7. Length of junctional epithelium (um) in histological evaluation

Length of junctional epithelium (pm)

Group
p value
(n=10) Average t SD
Group 1 Group 2 Group 3 Group 4

Group 1 428 £ 184 - - - -
Group 2 142.1 + 65.67 0.000% - - -
Group 3 1534 + 96.0 0.021 0.740 - -
Group 4 134.3 = 1296 0.382 0.696 0.694 -

Group 1: no ligation + Distilled water(DW); Group 2: silk ligation + pgLPS +
DW; Group 3: silk ligation + pgLPS + 22 pg/ml pomegranate extract solution;
Group 4: silk ligation + pgLPS + 44 pg/ml pomegranate extract solution.
*Statistically significant difference (p<0.05) (Mann-Whitney U test)

d. FEE¥ A2F AN A=AHZA7A S AL

AR 225 DA AXZBANAL Al Al o8 HAH= A5 ¢
2 Baeks Yyt 1 23 Group 33 Group 4904 ZFZF Ht 2268 1
m, 181.8um= Group 2¢! 395.2umell W3] SAAH o= FostA #Zad AIdFFFE=
S YEM A (p=0.025, p=0.002)(Table 8). Bl=°], Group 4914+ Ht 181.8um=
474w Ql Group 19 W3t 3095umEt ¥ A2 AdEAFHFS BIAtHp=0.038).
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Table 7. Distance between junctional epithelium apical line and alveolar bone

crest (um) in histological evaluation

Distance between junctional epithelium apical line and alveolar

bone crest (um)

Group
(n=10) Average = SD b value

Group 1 Group 2 Group 3 Group 4
Group 1 309.5 + 95.8 - - - -
Group 2 395.2 £ 1279 0.101 - - -
Group 3 226.8 £ 1194 0.152 0.025+ - -
Group 4 181.8 + 71.7 0.038: 0.002: 0.536 -

Group 1: no ligation + Distilled water(DW); Group 2: silk ligation + pgLPS +

DW; Group 3: silk ligation + pgLPS + 22 pg/ml pomegranate extract solution;

Group 4: silk ligation + pgLPS + 44 pg/ml pomegranate extract solution.
*Statistically significant difference (p<0.05) (Mann-Whitney U test)
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of AF-& F o et FAFo Sy AES B A= AP AFEES Bl
S o] &3t} de Molon 5 [15] & ligature 2% S WA 7= A543 4
= = A

AFds SAE 27 olue] LAt

ollf WAstE v dSIAE AT 271 w4 @59 AdAM e AxEe 2 3
7= A5 Ae] #EHF D, AFATAH MolEFIJIES interleukin-18 (IL-1B),
interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a), receptor activator of
nuclear factor-k B ligand (RANKL) @] il osteoprotegerin (OPG)o] 15 WolA =
7hE A vkal skl vbHol v dF A A = Axze] adold, A ST
HASAH AolE7rl el S7h7F #EH A Fdvhal &drh. o] Aol &= black silk 2
2o 35371 o]Fo] How, Group 20014 XZFF Fo3 FAaAH A=A Ao EF)S]
2l COX-1, COX-29] S7p7F #&drt

T2 A2 @Y arachidonic acidell ™3l cyclo-oxygenases (COX)2] &Xdo o]
AALA T 7)1E ATt oEtd, COXY =23 2714 isoform¢l COX-13 COX-27}
A [16]. COX-12 A4 A s 7sEs Hd 283 2 xgadde At

Tl

I @Eo] FHol gla, COX-2& HFig Fote] F243 LdAHu, F4 i, aF
T wEe F/IE A dEY T2 sE

W, AlEZ ole a2¥a ATsHAe] T
sl

drle] gt gee] Ak syl 9lvt [17-19]. Pouliot & [20] & 152 2=}
A& Ao A %7}% PGE2 2]x F7bed COX-2¢ wdg #agch =%

Queiroz—Junior 5 [21] & COX-13 COX-27F} #A<¢ AFA3e] %7] @A gt
oo stk o] Aol Al MMP-8, COX-1, COX-2% 3%F< dA54

X FxA o e WdS el Group 29 Group 1 Atololl A dA54 o] EFHel
of BAALE FoF Tl HFHA FUA AFFEE HFEL 5& F AF=E
AW el COX-19 2&L Group 33 Group 4914 Group 20 ®la] EAH o= F93t
A ZFAaEAa, COX-29 HdE Group 33 Group 4914 Group 13 Group 2°] H]
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