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Histologic and histomorphometric study on the effects of lactoferrin and porous bovine bone mineral
(Bio-Oss) on the regeneration of bone defects made on rabbit calvarium

Paknejad M', Rokn A', Sabur A®, Elhami F
1- Associate Professor, Dental Research Center/Department of Periodontics, School of Dentistry, Tehran
University of Medical Sciences
2- Assistant Professor, Department of Nutrition and Biochemistry, School of Public Health, Tehran University of
Medical Sciences
3- Dental Student, School of Dentistry, Tehran University of Medical Sciences
Background and Aims: Nowadays reconstruction of alveolar defects has become one of dentists' problems
especially in areas which are going to get dental implants. Inorganic bovine bone mineral (Bio-Oss) is one of the
most popular graft materials that acts as a structure for migration of osteoblasts. If migration, proliferation, and
differentiation of osteoblasts can be promoted by a material, it would be possible to reconstruct more amount of
bone in a shorter period of time. Milk contains vital proteins that regulate bone growth. One of these important
proteins is lactoferrin. The aim of this study was to examine the effect of added bovine lactoferrin to Bio-Oss on
osteogenesis.
Materials and Methods: Two doses of 50 and 500 pg/ml of lactoferrin were prepared. Ten New Zealand white
rabbits were selected for this study. Four 6-mm symmetrical detects were created in each rabbit's calvarium. Two
of these sites were filled with Bio-Oss that was wetted with two doses of lactoferrin. Third detect was filled with
Bio-Oss alone and the forth one was left empty as control group. After 4 weeks histologic and histomorphometric
analysis was performed. Data were analyzed by Cochrane Q and Friedman test.
Results: There was no sign of obvious inflammation in any of four groups. Also there was no difference among
four groups in terms of vitality, type of new bone, and foreign body reaction. However, amount of bone formation
in control group was significantly lower compared with the other 3 groups (P<0.05). Although lactoferrin
containing groups showed little increase in bone formation especially in higher concentration, there was not
statistically significant difference among the three test groups (P=0.1). Amount of remaining biomaterial also was
lower in lactoferrin containing groups compared with the Bio-Oss group but the differences were not significant
(P=0.392).
Conclusion: Although there was no significant difference among the test groups, it seems that the added
lactoferrin increases bone formation. Furthermore, because of possible washout of the lactoferrin from the defects,
it would be helpful to find and evaluate a proper carrier agent for lactoferrin to see its real effects.

Key Words: Bone regeneration; Lactoferrin; Osteogenesis

Journal of Dental Medicine-Tehran University of Medical Sciences 2010:23(3);167-147

S 5ol 09,5 RS Sy pole oSl (Sbjiliis 0aStils — el (551 Sl am o ) clatl =15 1 S 2 g o t
mpaknejad@tums.ac.ir : g xS slis - YYIANWVAD 1 als

\Ya'




Ol Ken g 3158 e i8> ...porous bovine bone mineral (Bio-Oss) g -y ,8:Y ),.sl.s S 098 590 giund § G55 gt (awy

S

ol oyl 5151050 EMS o 5| (S5 95,5 51,8 cilia] loyd Cnd Canl )3 a5 ol 13 oig 4 Slescil Gluls eaey 1BIR 9 o
4SS Sygmo 53 WSS e Jos bewsdgiinl @ynlos (gly g Glgis 4 &S ol (slgu dlgo 3 (39s 51 (S (Bio-Oss) Bovine bone mineral
Sola pd A dpled  Sas Gl gy o (Glejl el 0,87 & i 1) cawMgiinl jled g 335 jaloe slosle I eolaiul b ylgn
05 BLS 8L ) adlllan l sl Sl B el 0 B85 Iy ool et S (S 9 A8 o b ) plggitd 13, oS el ploidon
Dy GBS pel S ) (iluglgial p Bio-Oss 4 (g5l (958

Las asd)S a5 > a e (gl (a0 Adw 55 )3 dae Ve b odlal yid Juo g p)Sg,Sie B g B0 e clale g3 )3 oy 893S tewi 0:39)
SSHedale o b op a8V jile Seo Ve L Bio-Oss Lo yasjl dae 93 53 Ly g 1 dbu) ladiges poyylgllS ozl jd yio o & Jlad &y ayliie 0y2 ¥
oy Dygo dan ¥l ey clyas ol s 4 BliS JLS S claie a4 pyles 0pas g i 00Dy jI\E  Sleis 4 Bio-OsS paw 0yas 3 My 0l
4545 3JU1 Friedman 5 Cochrane Q O}aﬂ gy oald .a8,8 1,8 (4 k098 g0giuns 9 S 5ol g

O S 3 sl Iy 5 £ 2 e GEISTy )3 izren A5 edali ddllla 350 (slaog S )3 (e5pee o]yl adlllas ;o AL
09,5 505 09,5 dw (yo )0 (P<+/+0) 39y yiaS (g5 sime yobo 4 Wog)S ol | S 09,5 o did b leSiw] (e 350 50 Lol Ll 29 g Wog S
at P SY ()5 ALl s e Jlai 4y Jlo il b P= /) 095 o sine (ylol Blod ) gles ol iz e szl gy (sl (955 ool
WS 09,5 ¥ e 55 0be BL Jbyie l5ae 3y90 10wl 039 g YL clale > 3l opl &S ond (il lgscinl 0 (g paise Lili8l el Bio-Oss
g o5 Bio-0sS 09,5 jl 508" lise oyl o y3955Y (ggls (sloog,S p3 din o (P=+/YAY) Cusli 2959 (5l oo

2 Gymaiee Giali 8l ccel 838 0, S ALl 4 Sy oy i dn jo b ol (Jg i 0000 bog)S e (gl sime Cold i ya :dﬁfdbjﬂﬁ
o3lo oyl il plwlid j> Wilgh o (398 (gl Job (glodlo (48l oy 51 18958y b dtanSs ol > 4 Cpioron (Cawl o (g5l g5ciusl

5 S5 ol sy 025 B Jole | s o Sy 53
5 o1 it 35 (gl 28 )5 e | Mgl 3l
ol )b ;505 (Slej 5o ploeil Sl gyt o sjlil !
055 B 355 ooy 0353 15 S & i Mg 45 15 aalys
4, Bone morphogenic proteins , a5 (godaie (sl Jolge ;I
Aojp 4 dagr b Lol .l o oolal Osteoinductive slge ylgic
ol gl Sl 98 i BB 9 dlge ol gl 5l cae YL
e ()bl g i 03 ) 4 ST )0 @l yeb 4 dlse
9 Coml (Gl L) 04l (ool Gl 5 (ggl> &5 i sl (glodle
239290 pte OS5 5l (S0l (poree i WSl 0 >
&S Cuol Iron-bond  uig,eSulS 3958y .l oy, 8958 ¢y
WSl ) cpiomed 2yl oYL cble ok ple 5 olusl yd
2 Y) el 3y29m 55 iy Slnle gl g Jagism e 313
445 4 S dgu oo odsd YU cdale b Oledl blys o 68 slowdly

Slale 3 (2 8g8Y joan (F) 23,5 (0 iy ladidy iy jl oad

VEA

Al eaS S8

il sl (0 B8V <ol (sl 10319 S

AN ol 2l A AN 2 ol Mol AV YN 1 g

dodo

oleyd e cowl JB &S g 5 B sl jehs pas
Lo 1) o8 jilos @Blse 5l g)ln 3 2655 )8 (Sl ol
b Sl dliee (ol 4 ()b 4 WS (o0 d2lge JSie
il 3L cae o culgdlo il ansl e 50 3o e
Olyls g Lalog 5 JLidg p ciluls 3l o ad) cuwd 1 ol
g Alveolar augmentation (gly -y ioren S5l
8 sl byl dguns s (g @S 405 YL) Sinus lifting
Dy oo 03wl lgminl (gdigm dlge I SlUd lacile) 8,5
(Geistlich Bio-Oss (¢,l> U L Bovine bone mineral
5l =5 45 Pharma AG CH-6110 Wolhusen, Switzerland)
5 0352 (o yisd > Cotes & bl oo Jlod & (g dge 5 309
Sl s lsse a4y Non vital oSy pl 0)ls (3b 0,8
dmes anls J8D an cowdgial jlw iy sl sl 423,
(V) S e



\\NAR '.‘..l.’. ‘Yl ) l.o.«.\ cYYl 0490
5 ) )9

Al leys ¢ usligy Sless g Sy pole olSiily (Kb jlis aloe

Slalllas 13.(VY) 2,105 AU slacaMS gzl p 6wl op 995y
Hemicalvaria ,> (y,858Y dlljgy 3,35 45 A o> in Vivo
25 350 Caaras > (i Sl Gl el 5 sloise
JriS 098 plp ¥ cles (ol ¥ mg/ml clale ) 059 4 355 0
() Caol 0098

Pl guils Glise g i Shes ©ige @ cn ey
oo 4 45 ol Ovariectomized slaRat > &5 (g5 4 5
el a8 )5 Gl (slaclald Ly o398 ) e YV
() Cool azily 590 4 dtusly (iol58l ezl

SlagSan 5 ClS § 38 alicamlus 5 (Sl el b
2 g 5 S 5l 3100 (0355 o) o ot
by 5 Sy SLS 5 ol prien sl oA 01y S
(VANR) 5,5

5 229 8Y oS 5 18U s adlbe (ol plodl ) Gus
or L &S g 953 eyl )5 (sile lel  Bio-Oss
W8S Lo S pleghygegiund § S jglgians

R OP9)
=8 g 00 (sl 5 Sigma &)1 ks )90 025855y
oSl (coudign 5 Al (iS50 50 )3 Jl 090 (S Y (>
A5 3y50 gl lalig ool 1y o Jolro & )50 4 Cublig,
O9i A9 Y) 615 0lel L 5,90 o2 )3 (8005 O+ pg/ml)

(1 Js3) (o]

P12 39y &l 0l edlol LS 5 -) UK

sl olal ye el 3 ol (i85 S0lss Wl ey il
s Sty Sem 1 ] o 35 85 0ol Gl cnen )
5SS (DY) 25 (godxte (gla 538w y53 el Wilgi o g 3yl
(A) 28 o p bame ol Ol ] Jb S (5l lapunsSo
L Slg oo cpizman )l (oten (i o Slacll Ay )3 0398
LS 1y el 5l e ol SO (sl ko 2040
(AN ) 0yl i o o] e ke )0 1A g dd

O 5l peilSo a o sl 50 (g5l plgsital )3 o B8
Oial38l el 985 Y oS ooly L5 llllae g o0t poles 8
(V) 3980 NS il 1) Hleo g bcawDhgiial jlos g 1285
by Jolge ailon Wlgi oo (2998 Y S o0 oS 4 5kt
) Olgeinl pun i CueS 5 iS5 2L 5o sl GlPeinlys S0
2 093 5 0 AFSY (Sl 55 (208 i jldSy D9
J> a5 039 Slil g ook sl gl Jelge plo b duslia
el ywyiwd j3 Gl @ 03,28 a8 g

sl Jodw ,uSG aS soly Lis e ploslin vitro cldles
245 gl enbion QLI BESY gl 53 Cudigil
cale )3 500l ply 90 dlud ppdl op,808Y Ve ug/ml clale
bl il plygl (ol 1V) by plp 2 40 Ve e pg/ml
ot el man (OF) 35 02 85 395 b o ol &
oVee pg/ml clale ool s bewMgin! cullsd 5 plad 9,
S 55 g el 2l Ll pgmmalsdlyine a3 098y YL
S Seple b 1 o968V 3L 55 lacasMginal cob
(V) s Gl sk

o Job il el (898N oad 03l (i 0gMe 4
s3> > Lancwdogiial jo gl g 295 o0 ji Lacuwdlginl
O+ pg/ml cbale )5 hs )3 45 (gysb a4 b o SRR ()85
Gl 593 & ataly 5 duygo A0+ 5l a8 & e ol 089S
(WW0) b oo

b in vitro jd (golS 85 38Y ol 00 e itned
SnCodS gl LSt (V8) Ay idlS |, lncew)S g
cbale ) a8 (g9l an b (Rl ()b sre sk 4 5 o>
9 29 oo BBgie M gl S5 89SV V- - pg/ml

154



OB 9 A58k (e 5S>

..porous bovine bone mineral (Bio-05s8) 5 1y 365Y 15l S yiog8)gogiamd § Sojolgiand (o) y

29 4d s (Bolal sk 4y oolinul 350 SlS 5 Jore Jgl diges
28y 3 Sl (1S 2 Ojgo 4 o5l Cumbge (sam sladiges
43,5 Ad Joda o dged ol olidl 4 5l il sl
Slge 303 JLB3 s b 03y9] diges ya dy bgyye cleMbl ] 3 o
P PLS Cusgy 9 ¥+ Vieryl ase b cusgs yy )l 3)90 Slyis 5

A g Y+ bl 4w 25 L

3 .'..I‘_‘ "_ A
Sampler b oy 858Y pdg ySuw Vo cpils - IS0

52590 dgo bl L alli ol g - JSS

S5 S0

s ¥ 55 L Laigs plas eale Ve o399 5| g
5 doomen oliy Lise .00 Sacrifice 5)d (9 Jlings Jole
odleyd 3D 0 il g 4 bdiges b lis bcwwd 4
DS Sygo JolS L3 B 5as (o)lgSS i ¥ e 4 L)

Cater) S5 il Sy Sl Jsloro Lawsgi lodiges puus
W

s3dom duiws D155 5l p S 5L VID awgite (g b (095 5 Ve
9 3,k ! 5 sl Ja;l)_w 5 u—"")? 5! J_..‘) ol &G 5l o LWy
B8 Sy (i @) cos
>
7\« Ketamin 4 2Y Xylasine jl g 5w alwg 4 Lo (555 5
L sl slage sl ClSl ol b poalgls” 4l ad (hore
s = ola 8 ey (S el cBy Al Bl oy &5
e 5 ey Sl sl Vo s & (Js5561)
k8 4 Trephine j,5 Ly .o 035 S Cusga p )gilsll o ooy
2 0y 93 9 JLg8 plyiwl )3 0yd> 93) 13,5 sl pg)lglls
(¥ JS5) (Joar ol

03 o2 o 2l o] -Y JSS

py L External irrigation U olyon o)l 4y Lagl,gu

3 Lnglygas Joxo (59,8 3] glyy 525 gl Sl
5 Sy e 030 3 a5 le a8 odlitul Seogill (oS lond
Bio-Oss Jsl oyi> y> Lioyi> (135 p sl - Jogil 9slS" 5925
O+ pg/ml cbale Uy oy ,8 Y 4 g Sie Ve Ly (+/Y0-Ymm)
L Sampler jl oolaiw! b Hlas 5590 poes) A 031y 148 conds bgloro
oy (VS ) (4 bglsee Bio-Oss b g oad axdly syl yu
cdale Uy opyde SY , 09,Sie Ve L 4 S Bio-Oss kwgs pgd
4 Bi0-088 pgw 0,85 ;3 9 4y 35 0dd bglws O+ ug/ml
A a2 BlIS Jls LS g o ol opis 5 2 ad 5 e
248 3 Spgo cpd opi e SIS 35 p ey (FUS)



(\Y’Aﬂ )'.;.g‘l) "(" O)Louf) ‘\'Y' 0)9.))

Ol Sloyd (bl less 5 Sig pole oKy Sib35105 aloes

3 a

(YoX o ,32) U585 09,89 53k syl - S5

Sy pie b 39 5 i clyil (lloly «(Siolgian
Sy bl glogal (s A5 gy (2 mee 1S
o5 Sl VoS5 lbligSY S5 0155 Copngina slo I
&y .(Nonvital —Vital +) adl o ewl 08 juiie g 255 o0
Jusiegs g odd wblo gl (i (syleghygagiond (oo
b B 5o 5l ead odlel ablio plos I Jobs pslai 5 esiledl
3,ly (Photoshop cs4) Cligid (g,l58l p 5 e & JPEG cuoyd
Cud g duwlbe 3ble () Pixel oluss Histogram jgiws b a4
W
&bl 361

sl pusio 9 105 SPSS 4158l 55 lauss 3y Waodls culys jo

(psisrSen b G e

ip L g 9 b 00> by yiagdee ) andl @ e o
03)9 S 4 D paedll dowd 93 &y (S (b8 G g0 4 (535es
Indian ink lawg A Sl o o & Sl Clawd By 2o 4 S
I8 LY Jgbl bawgs s a5lyamd jl ey 0l (5l ceMe
2 ool I8 pdlly clacSs b J8D oud (g)liS e Cuow
lawgs (Step section) iy Ve iyl Sobs y» 5| (Embedding)
&9 (Staining) (65l S5y (H&EE) opjgl conS gilon )
S5 g e Ly cjolgily i Lo sged g 85
(0N o JSs) wiis )3 518 byl 3,90 Olympus-BXS51

Ot y395Y Bio-Oss 09,5 )5 (g 3Lw sl -0 JSUS
(YeX ol5,30) 0+ pg/mi

O++ g/ml (ys 3955 g Bio-Oss ;3 09,5 (g 5lwylgsein] -1 JSUS
(VeX 25, 3)

N4



OB 9 A58k (e 5S>

...porous bovine bone mineral (Bio-Oss) g -y ,8:Y ),.sl.s S 098 590 giund § G55 gt (awy

S agdygogimman L joi oaile (B Jljte g o aidles gzl

O Ol il 9 g9 9 (2B e (iSTy (Oledl Glise
(P> 0) cuslss (gyls pme M| gun Calisio (slaog,S

29k a S-S 09,5 )3 LS 55 oad bl gzl Gl
55 Sog)S 53 g (P<e/10) 392 yiaS laog S ol Sl ()l gime
4 909 Loog, 5 ddy 3l yuiy -+ pg/ml -y ,845Y-Bio-Oss
Bio-Oss ¢ 0+ pg/ml 'y ,3935Y —Bio-Oss slaog, 3 - Jli>
09y dw (y £y size gla Lol xwg dlely Jo 4y g Lidgy
(P=+1Y) s saalie 500

22 Bi0-088 (g5l5 09,5 Y (s 5 0ileBls Jbyto ljse
S slmodly ;555 04,5 90 g 09y sy Wog,S plw 51 Bio-Oss
ool 5 3l o9, S s e les IS 5 g izl o 4y S5
(P=+/¥AY) w39 Yo xe

903 L (S (sla piio g Cochrane Q ygojl bwgs a8

AW },.JLﬂ Friedman

azdly

clale Uy p,8555Y 5 Bio-Oss sladsges 5l SO 0 Las
4 Bio-Oss slayn i jl S 50 9 cads oleddl -+ pug/ml
A 5Ty s s 4 15 oanle Lo el (g8
2l ebedl Gl Sl oo Cige @) Joia Nad 2bj)]
w30 Ui oy 3y90 Slaog)S 5l Sy e

4t G5 Ao STy 01 oaalide ()5 pae (ASTy S
L blsyl pae cle &y g 0390 (ol 03gimws I )l a8 20 s S50
P9 03 oo Lo )5 g 0pi (gilu Iyt

9 Woven s oas sl oleciwl Laog, §  olod cpisred
9= 3l 5 ¥ il ol 53 b ssmliie LY
Ol 9 ZEVY sl 4n MY L g YA MY g Woven

adlko 3590 (52 095 51 Sy 2 45 39290 A Gl5ae Y Joua

NSO hegeoldl Gl oIl T O ,
axlllas 3,90 29,5
. . \ i Q-+ pg/ml y,85:5Y-Bio-Oss
o . q Q- pg/ml -y 345Y-Bio-Oss
. ) 4 Bio-Oss
; : ) =

axdllao 590 (5L diged 1 S 2 43 Pixel dluni Cows 1 0 Wb lur lgsdiu] woyd jlre Bl ol g (Sl -Y Joua

Joxo Bl 2o oSls aslllae 3,90 03,5
TNINSY ZSIYAA Q-+« pg/ml y,85:5Y-Bio-Oss
AVAN R AWare 0-pg/ml oy 59 Y—Bio-Oss
yAVARZs 7 VE/AYA Bio-Oss
VATARN ZAYIEYA s

aalllas 350 (518 digad 1 Sy b )3 Pixel 1as s alosdly JU o 3 ylane 1,50 5 (il ¥ Jg

S Syl ole axlllao 390 09,5
YAVIINS AN/ XAt 0+ +g/ml (y,355Y-Bio-Oss
VAYARAS ANAN d-g/ml 395 —Bio-Oss
YAV RS ANARN Bio-Oss

WY



(\Y‘Aﬁ )AJl) &Y D)LQA:} Y 0)9.))

Alns Sloyd sl closs g (SKijs pole olSiily (S pliss dlxe

9 dyso ko 4y Joioo Bi0-05s g (2)855Y Lol (1395 )lul
o 9 4L > 2 8eSY (giluglgel Gl sed e sl
59 93 Las adlllan (ol > (piomen 39l odalile ooy 4
395 I3 e il cul 42)5 08,5 18 () 3590 (89
85 e @l Olgn j9d ol ©yge d wle s

b 4 conl cawls 6y ks ;b slodlo 245 Bio-Oss
b gl b g oas wds wlg o Remodeling oiy
oasle (S JLojioge (liwe 5503l b gy cal jl 298 (3S0l>
dy90 ;35,5 duwlio |, I Remodeling 5 Cis )ljwe lgs oo
Bio-Oss ay (o y35-5Y (39,5 adlal [alls 55 JUs jroger Gl
ohg & ehljin (Sul sz j2) Jbjiege cpl @l Sy atuly
035 s dab §l diaoy ol 45 YU GBI L 1y 5555Y 095 3
Doy bz Ciglds pl M yh

ooliS Sl 55 Bio-0ss 350 50 e pbs] dixie il
el 3 e i (Y (e (YY)
i) bl ol 2 (VF=YD) 3ls ol nlS 5 iasl sl Jske
LogyS (e olanSe gls (Jg 39 00 (F9las oy S oy 390
o (2] )3 48 abl 039 (Yol maep S Gloj I (L Wl
S ol oanlia §) wlo g il inlS Ol dugyy ain ¥
ol 0l

(SLaES dndg 9 dgame > dy adlllas oyl 53 oS bl )
9 dogi L85 )15 5doS 3)90 (995 Y ) 593 93 b
5 4 3 35 o gl lajgs 50 ol
odaliie odle yol @l sl o cely (1,858 Y ad dind dwwy o
cel wlgy o ol (sl Carrier (oS 5 bl > (e 4 gui5
sorbizan 0L 95 Sl 558 aalie 5 Vs csylul
o Blr A0 oy aale S ey Gloj S addllas ()
slagle) » adllas (ol 3980 dvog dlgo cnl SISl g9y yude

25 plosl 35 5 gte n

‘3‘3)-\5 9 ’de».’ﬁ”

pote oSl | S35l 0uSily Gliiss S se 3l dluwg (ps

Do oo 08 o SiS lied Sleyd ¢ subligy ciledd 9 (S5

S 35 4 g Sy
cel Sl gl e a3 Bio-Oss d op,85585Y 5,5 ddlsl
Cyguo digo cpl pd &S in vitro cldllas b (gl ezl ol 38l
CdS by e dy )85 SN 0, S aslsl a S Wilesly lis a8 S
L s ol 1l 5 S5l sinn (il ol Iocaudliid
b Sl TV—0e 5 oMt gl nizmen 9
OrwlSitndS” Lo wdgiul sl 00 Col Cjan o >
G385 ol 55 L Jsha ] b 25 (o e
slacale 3, S8l L sl 4 09Me canl alily (gl gxe
dLacaoMS gl culS basto 4 (855 Vo=V e oo pg/mlcalise
wbe pRalS o> 4 iy & )90 4 b sk () Resorption
dgb oo cidgio Voo pg/ml cBBlE )3 1 e WS gl >

AT

2 O8e=SY aslia) 3oy 4 A eadin Vivo dslllas jo
2 ol Cwlbus LinliEl cel 3 5 sla yise Hemicalvaria
YV @aw do oS pbRat o puioces (V) 20 oo Hlal 350 Caou
e iy G gl el 58,5 Sy S i
() Caol ails 590

o o SISl B S & pg0 0 B8N diej 3 &S Slalllas
Sals Lo Jlo ol L aitS o 28T (s3laplyainl g gl
2l b le 3.6 gols 3 39290 Cglis g 023)S5 odmliie ()l e
i DSl 3o gl hg) j0 @ales cle 4y Wilgi o Slalllas
93 30 5 Cawl 03450 VItro &yguo 4y op,8555Y g9y Glallae
B0F 4l alis) Cpso 4l (0)858Y o in Vivo adllas
3590 Laglginl p (Shed oSSV Sootun b L g 1500
5039 Lo cclnl by, 5 Chluml b oglize MolS’ 4 08,5 |18 sy
Sow s Oldllas cpl )0 jelaien )l e g 55 liie (laslllas
3y90 (V) )lSen 9 Cornish ddlles )5 jq, 0 )'t_a) oligS o
g 4in ¥l Gy boaiged Lo adlllas )3 oSl > w5518 o) s
Silbwglpianl Sl glej (b a8 3l 2029 Jleinl cpl g w00
D9l Do g AL 43,5 11,3 Bio-Oss b cos 38y

auwd Jloisl 85 o an i 1y ciglas opl as” Ko Yo 5l S
9 o eSY e mle cle & &S Cunl Al oy 88Y ui

WY



OB 9 A58k (e 5S>

...porous bovine bone mineral (Bio-Oss) g -y ,8:Y ),.sl.s S 098 590 giund § G55 gt (awy

1- Newman MG, Takei H, Carranza FA, Klokkevold PR.
CARRAZA'S Clinical periodontology. 10" ed. St Louis: WB
Saunders; 2006.

2- Steijns JM, Van Hooijdonk AC. Occurrence, structure,
biochemical properties and technological characteristics of
lactoferrin. Br J Nutr. 2000;84(1):81-8.

3- Britigan BE, Serody JS, Cohen MS. The role of lactoferrin as
an anti-inflammatory molecule. Adv Exp Med Biol.
1994;357(6):143-56.

4- Brock JH. The physiology of lactoferrin. Biochem Cell Biol.
2002;80:1-6.

5- Yamauchi K, Tomita M, Giehl TJ, Ellison RT 3rd.
Antibacterial activity of lactoferrin and a pepsin-derived
lactoferrin peptide fragment. Infect Immun. 1993;61(2):719-28.
6- Farnaud S, Evans RW. Lactoferin- a multifunctional protein
with antimicrobial properties. Mol Immunol. 2003;40(7):395-
405.

7- Dial EJ, Lichtenberger LM. Effect of lactoferrin on
Helicobacter felis induced gastritis. Biochem Cell Biol.
2002;80(1):113-7.

8- Lonnerdal B, Iyer S. Lactoferrin: molecular structure and
biological function. Annu Rev Nutr. 1995;15:93-110.

9- Caccavo D, Sebastiani GD, Di Monoce C, Guido F, Galeazzi
M, Ferri GM, et al. Increased levels of lactoferrin in synovial
fluid but not in serum from patients with rheumatoid arthritis.
Int J Clin Lab Res. 1999;29(1):30-5.

10- Kimber I, Cumberbatch M, Dearman RJ, Headon DR,
Bhushan M, Griffiths CE. Lactoferrin: influences on langerhans
cells, epidermal cytokines, and cutaneous inflammation.
Biochem Cell Biol. 2002;80(1):103-7.

11- Noat D, Grey A, Reid IR, Cornish J. Lactorerrin- A novel
bone growth factor. Clin Med Res. 2005;3(2):93-101.

12- Cornish J, Callon KE, Naot D, Palmano KP, Banovic T,
Bava U, et al. Lactoferrin is a potent regulator of bone cell
activity and increases bone formation in vivo. Endocrinology.
2004;145(9):4366-74.

13- Cornish J, Palmano K, Callon KE, Watson M, Lin JM,
Valenti P, et al. Lactoferrin and bone; structure-activity
relationships. Biochem Cell Biol. 2006;84(3):297-302.

14- Takayama Y, Mizumachi K. Effect of bovine lactoferrin on
extracellular matrix calcification by human osteoblast-like
cells. Biosci Biotechnol Biochem. 2008;72(1):226-30.

15- Grey A, Zhu Q, Watson M, Callon K, Cornish J.
Lactoferrin potently inhibits osteoblast apoptosis, via an LRP1-

WY

&b
independent pathway. Mol Cell Endocrinol. 2006;251(1-2):96-
102.

16- Lorget F, Clough J, Oliveira M, Daury MC, Sabokbar A,
Offord E. Lactoferrin reduces in vitro osteoclast differentiation
and resorbing activity. Biochem Biophys Res Commun.
2002;296(2):261-6.

17- Blais A, Malet A, Mikogami T, Martin-Rouas C, Tome D.
Oral bovine lactoferrin improves bone status of ovareictomized
mice. AM J Physiol Endocrinol Metab. 2009;296(6):1281-8.
18- Kruger CL, Marano KM, Morita Y, Takada Y, Kawakami
H, Kobayashi T, et al. Safety evaluation of milk basic protein
fraction. Food Chem Toxicol. 2007;45(7):1301-7.

19- Goodman RE, Taylor SL, Yamamura J, Kobayashi T,
Kawakami H, Kruger CL, et al. Assessment of the potential
allergenicity of Milk Basic Protein fraction. Food Chem
Toxicol. 2007;45(10):1787-94.

20- Tamimi FM, Torres J, Tresguerres I, Clemente C, Lopez-
Cabarcos E, Blanco LJ. Bone augmentation in rabbit calvariae:
comparative study between Bio-Oss and a novel PTCP/DCPT
granulate. J Clin Periodontol. 2006;33(12):922-8.

21- Piattelli M, Favero GA, Scarano A, Orsini G, Piattelli A.
Bone reaction to anorganic bovine bone(Bio-Oss) used in sinus
augmentation procedures: a histologic long-term report of 20
cases in humans. Int J Oral Maxillofac
1999;14(6):835-40.

22- Merkx MA, Maltha JC, Freihofer HP. Incorporation of
composite bone implants in the facial skeleton. Clin Oral Imp
Res. 2000;11(5):422-9.

23- Togawa J, Nagase H, Tanaka K, Inamori M, Nakajima A,

Implants.

Ueno N, et al. Oral administration of lactoferrin reduces colitis
in rats via modulation of the immune system and correction of
cytokine imbalance. J
2002;17(12):1291-8.

24- Dhennin-Duthille I, Masson M, Damiens E, Fillebeen C,
Spik G, Mazurier J. Lactoferrin upregulates the expression of

Gastroenterol Hepatol.

CD4 antigen through the stimulation of the mitogen-activated
protein kinase in the human lymphoblastic T Jurkat cell line. J
cell Biochem. 2000;79(4):583-93.

25- Shimizu K, Matsuzawa H, Okada K, Tazume S, Dosako S,
Kawasaki Y, et al. Lactoferrin-mediated protection of the host
from murine cytomegalovirus infection by a T-cell dependant
augmentation of natural killer cell activity. Arch Virol.
1996;141(10):1875-89.



