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Tablel. Experimenta groups according to OV X and PRP trestments

Fig. 1. Surgical procedure of ovariec- |
tomy (OVX). A, Detecting the amall
flower-like shaped ovary and teking it
out after abdomind incison; B, Tight-
suturing gently a the blood vess to '
ovay; C, Exdson of ovary and around
tisuewith stissors a the point between
ovary and tight-sutured point; D, OV X accomplished in both right and left side;
E, Surgicaly removed ovary and around fatty tissue.
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g7 AlAEthE Bard] whehy B Ao A= CE ) D
FHell rheso] T FLHES dadAlle 57571 A
doh o4& A Feih

HA dadA oM o 2 W o FHE HAlnkH A7
F B F4Y 5 912 Anatdth 18 918 2%
o3 2k 2] =712l (1: 100,000 epingphrine: Yu-han Co., Korea) & 5%
ol Fsta el & A A eigivh A TS
& 2 2A)7)7) 98 FHR FG) A4S ko7 ok 25- 3
am 2ol 7}k 74 B aisich. Fukat 957} Holx A ghes
Aol FEoz AAssint.

Group OVX PRP Graft materiad N
A No MBCP™ 10
B No MBCP™ 10
C Yes MBCP™ 10
D Yes MBCP™ 10

Ratsin group C and D were ovariectomized. In combination with bone graft materia, PRP wastreated in group B and D.
OVX, Ovariectomy; PRP, Platdlet-rich plasma; MBCP™, Micro- & macro-porous biphasic cacium phogphate; N, Number of specimen.
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Fig. 2. Surgical procedure of bone graft. A, Trephlnedrllllng under dineirriga:
tion; B, Careful remova of 8-mm-diameter cdvarid bone; C, A prepared cavarid
critical-gzed defect (CSD); D, A CSD filled with synthetic dloplastic substitute.
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Fig. 3. Whaehlood sample 5 ml in A and oentrifuging seperator (FLACON™: Platdet
Concentrator, Oscotec Inc., Cheonan, Korea) in B.
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Fig. 4. Bone sampling after sacrifice. Cutting carefully the calvarid bone more
widdly than outline (arrowheads) of acritica-szed defect.



ZC3E 7Y FolM Eam 55 20| = Midof olxl= ¥

Fig. 5. Meaauring the cd dified area of new boneformetion. Y dlow linesrep-
resent outlines of newly cacified bone after bone graft whichwas sained in
reddish color between the non-structura synthetic aloplastic substitute
(MBCP™) particles. Green words represent serid numbersof yellow lines.

B, S5 QA3 g RgFo g 2 Hol=
T AT & Aol B E ] = o] A A] YAt
Ao, YA} Ato] Atolel] FHA| AAE LA E = T
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p? 9| 2 2 AT o] Z A Al E 9 E Hole v
B Zrobx] 2 s shute] A o A Yehe A& WA
o] go] Alqt= ar, g Al A HrEo17] HH & st A
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EA 2] 2] &= PSS Ver. 120 (PSS, Chicao, IL, USA) Z 2 1342
ARgoto] tHed = d A A & Al g of Foofl w2 A, B3 C D
of gz TANEA Fe S5k Y] FASHA Aol
Frola<E P< 05014 Wi &4 5k ot

5}, SPSSVar. 120 (SPSS, Chicago, IL, USA) 2 2 78 &A1&

Tablell. Resultsof seum ALPleve (IU/L)

Group N Mean (IU/L) SD (IUIL)
A & B (hon-OVX groups) 2 50.45 1365
C& D (OVX groups) 20 7895 1364

Meenvduedf OVX groupswas higher then thet of non - OV X groups ALP, Alkdine
phosphatase. OV X; Ovariectomized. N; Number of specimen. SD; Standard
deviation.

10

Fig. 6. Comparison of serum akaine phosphatase (ALP) level between norma
and ovariectomized groups (OVX). Thick solid linesindicate standard deviation.
** meanssgnificant differencea P < .05 Satidticaly.
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3o oneway ANOVA (andysisof variance) 2 WA Al <] A|3Y

of - 5L PRPE] 2} & of Feof mh2 A, B,C 18] 2 D ] =] 4214

= WA S Gk ] BAISH Abol & ol P< .05l A H]
I{
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1. dZeld ZALEN s

A

N 9l d|w At

T ¢4 AT B S UGS daEAEE A
317 -2 A A AT B 0vfe] 2] 3 3to] 50451UL S
1, FAEA &S AP CF3} D 20vte] o] 2 78.95
UL T} (Teblell).

A BT¥ C Do €744 EATEM] FEE v w F4%
A}, 3R A, Br-9] 73k 5045 1U/L o] v]3f \Avd A <=
o] Al H C, D] i 3He 7895 IULE o =LA Urelytom,
tteg = W] 1 A1 g A 2} 11 Ao 7} G A8 o = w4 o] 5}
A Yepgo 2 s A (P=.000), a8 Al & A3 o] 3ol 2 24
E7F oSS € UL, o] 24 Ozawa 57 Cho 59
ATFAMAT F2dAE A8 73 T & o]4] A7]of &t}
FTo| FEE A5 gl et (Fg. 6).
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Fig. 7. Light-microscopic view. A, FE <& = =
Calcified area of new bone (arrow- e e 4
heeds) mainly around autlines of synthetic |+ & * et i H
dloplagtic substitute particdlesand host |
calvarial bone (asterisk) a 100x mag- |« & it
rification; B, Osteoblasts (arowheed) | # el {
lining in arow a 200X magnifica- i LR
tion; C, Multinuclested cells (arrow- | = e _'J - T
heads) on the surface of a synthetic aloplastic subdtitute particle and newly
forming blood vessdl (asterisk) at 400 X magnification.
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RO EMELREE P EEERRPELES
A e EAN P FHET oA At 2
NN BN, YA 27] A T BA Relo] AN
AR AER PEE A E G4 )5 vl ke Bk
(Fig. 7). % Av] 7 2] 30} (10060, 2000]) ol A = 214 2
Yool Z ol4A) YAe] Ho1Z AA A Aol M

Fow A%e] Asol 44 ¥

AATH (FAg. 7-A, B). 5 AAE R 2ol 1P =

AH Yol A &
‘T‘l%oﬂj‘i

= 243 2IA XS] FHH oz Y S HH dE R
7?]‘35‘] 47 oA e EH5S B F UA T (Fg 7-B). 4000

& oM e & oA YA FHel e 2R FHHE

LA 1A 913

33%‘%‘%%—’?

2 2% 3517} Col A} ol A
17 1913, 2 o 414 =} Aol Al
o2 et
Y AR 7t A
o Hlalo] Ce] A4 R gke] 57
o] #5ke} (P= .00, < 06) (Fig 9.
A ol s PRPS| 2 & o] 3ol w5
WA W meld, AR Be] 242 WA ko]

il
nj

E‘r?ﬂ]xﬂj%l o1 3l Aol = v (Fg. 7-C). SH el d & sl (P= 31> .05).

A R ANE GAFS 2 E B vimd wadt s BOEE RUE ol PR 2§ o) Rol e} £ 7
ghol o] Aull& (40ul) el Al 2 A wich A 2ol FgE 7ol AE WA S v welH, CEE T Do) A F WA gk
REFE WA S St AT H A E Fote] = o] A .= 14 7 | 2t (P =005, < .05) (Fig. 10).

22 43S Ak (Talelln). I, PRPS A &-obA] 2 o vl = dad Al sl A8 of

GaEA S-S Al B2 AT A H S Y ol whe} 7N o bel] A8 S A S Bl sk, A o G
2] gk 4933585 p¥ 3 3L, 71 7] ol PRPE: 57} A1 &3 Bio] i A AE TG SAH L2 7oA A H Attt (P=
G HF AW Z AR ZHS 6691909 PR AT E T 271819 006, < 05).

o, GAAAE T 2rhEso] S0 Crol WA B PRPZ A 8.8 7 ol A &= dad Al &o) A8 of 3o whe}
AT BA RS 1382449 PR A g e AR Tl -5 T 3 bl Al E WA S v mahd, Btk Dol Al
Al GERtaL, A7l el PRPE 371 A 8-k Dol MAG Bt 4l A gho] AkA]nt AT FolAd-2 fijieh (P =34, > 05)
A5 WA -2 4998867y i KT} w9 35 7] S8k o (Fig. 10).
Tablelll. Results of measuring cacified areaof new bone formation ()
Group OovX PRP Mean (uny) D (unv)

A non - OVX (normal) No 49335.85 2073941

B non - OVX (normd) Yes 66919.09 30418.69

C OVX (osteporosis) No 13824.49 829845

D OVX (osteporosis) Yes 49983.67 2404291

Mean vaue of group C waslower than those of ather three groups. Mean vaue of group D (rats which were PRP tregted after OV X) was as high asthet of group A (rets
which were norma and PRP untrested). OV X; Ovariectomized, PRP; Platelet-rich plasma, SD; Standard deviation.

Group A

GroupB

GroupC GroupD

Fig. 8. Light-microscopic view of cacified areaof new bone formation in each group a 100 X magnification. In group C, cdcified areawhich was stained in reddish col-

or isrelatively smaller than that of other three groups.
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ORIGINAL ARTICLE

Effect of platelet-rich plasma on bone regeneration in ovariectomized osteoporotic rats
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Kyu-Won Suh?, DDS, MSD, PhD, Jae-Jun Ryu**, DDS, MSD, PhD
'Department of Dentistry, Graduate School of Medical Science,
‘Graduate School of Clinical Dentistry, Korea University, Seoul, Korea

Purpose: The aim of this experimental study is to observe the effect of platelet-rich plasma (PRP) on early bone regeneration of rats both in normal condition and in osteoporosis
induced by ovariectomy. Material and methods: Total 40 Sprague-Dawley female rats were divided into 4 groups. A 8-mm-diameter calvarial critical-sized defect (CSD) was
made by drilling with trephine at the center of calvaria in cranium of every rat. Every CSD was augmented with an osteoconductive synthetic alloplastic substitute
(MBCP™) and PRP as follows. Group A; 10 non-ovariectomized rats grafted with only MBCP™. Group B; 10 non-ovariectomized rats grafted with MBCP™ and PRP. Group
C; 10 ovariectomized rats grafted with only MBCP™. Group D; 10 ovariectomized rats grafted with MBCP™ and PRP. At 4 weeks after graft, every rat was sacrificed. And
histomorphometric analysis was performed by measuring calcified area of new bone formation within the CSD. Results: Comparing four groups, results were obtained as fol-
lows. 1. In non-ovariectomized groups, PRP showed a positive effect somewhat but not significant (P > .05). 2. In ovariectomized groups, PRP showed a positive effect sig-
nificantly (P <.05). 3. In PRP untreated groups, ovariectomy diminished bone regeneration significantly (P <.05). 4. In PRP treated groups, ovariectomy diminished bone regen-
eration somewhat but not significant (P > .05). Conclusion: Within the limitation of this study, it can be concluded that PRP in combination with an osteoconductive synthetic
alloplastic substitute has an effect on bone regeneration more significantly in ovariectomized osteoporotic rats than in normal rats. (/ Korean Acad Prosthodont 2010;48:16-27)
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