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The Effects of the Mixture of Fetal Bovine Serum
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Purpose: This study was undertaken to investigate
the osteogenic induction potential of PGA & FBS mixture
on a calvarial defect in the rabbit.

Methods: Twenty New zealand white rabbit,
weighing from 3.5 - 4 kg were allocated into each of the
three groups. Four 8 mm sized bone defects were made
on the parietal bone by drilling. In group I, the bony
defects were implanted with 50 um thickness film con-
taining mixture of PGA and FBS. In group I, with PGA
only film, & in group lll, the bony defects were left with
no implants. Results were evaluated by using morpho-
logic change, radiographic study, biochemical study and
histologic examination at 1 week (group | n=7, group i
n=7, group !l n=14), 2 weeks (group | n=6, group Il n=6,
group Il n=12) and 3 weeks (group | n=7, group Il n=7,
group [l n=14) following implantation.

Results: In the morphologic & radiographic study,
the formation and corticalization of callus were observed
earlier in group | than in groups Ii and [ll (p <0.05). In
histological examination, group | showed more abundant
and faster new bone formation than in group Il and lIl.
in biochemical analysis, group | displayed more activity
than in group Il and Ill. Group | also showed more
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abundant osteopontin, osteocalcin than groups Il and Ill.
Conclusion: In conclusion, the results demonstrate
that the mixture of PGA and FBS has an effect on
osteoblastic formation in the rabbit model. It is consi-
dered that further evaluation of long term results on
resorption, immunologic tissue reaction and response of
applied mixture in the human model will be needed.
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Fig. 1. Operation technique. (Left) The schematic illustration of experiment. Four 8 mm sized bone defects on the calvaria of rabbit
were made by using electrical drill. (Right) The mixture of PGA and FBS was implanted to bone defect area of cephalic portion on
left side. PGA was implanted to bone defect area of cephalic portion on right side. No implantation was done at distal portion of

the calvaria serving as controls.
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Fig. 2, (Right) Implantation state of the mixture of FBS and PGA in bone defect on calvarial bone after 1 weeks of implantation.

(Left) Excised bone material was seen.
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7] % (trabecula)o] FHEHA FAHH AEE ¢ F UA

t}(Fig. 4).

Fig. 3. Histological findings of the bone
defect area(Hematoxylin and eosin stain, X
40). Group 1. (Above, left) 1 week after bone
defect. (Above, right) Most abundant fat
marrow and immature bone marrow were
detected at 3 weeks. Group 2. (Center, left)
1 weeks after bone defect. (Center, right)
Focal fat marrow was detected. Group 3.
(Below, left) 1 week after bone defect. Bone
defect area was checked. (Below, right)
Osteoblast cell and trabecula were seen at 3
weeks. Minimal fat marrow was detected.

Table |, Hounsfield Unit at CT Image of the Calvaria of Rabbit

1 week 2 weeks 3 weeks
PGA +FBS 340 + 2.6 650 + 6.5 807 = 10.5
PGA 322 + 6.8 384 +10.2 569 + 9.4
Control 306.8 £5.9 565 = 14.1 750 = 11.8

Values are mean * S.D. of each group (statistical analysis: Fisher's exact test p > 0.05)
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Fig. 5. Alkaline phosphatase activity of the implants. Values
are mean + SE of each group(statistical analysis: student’s t-
test p <0.01)
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min/implant, Mean + SD), 1.1 £ 04, 1.3 + 05% PGAA|
Hol| Sejo} & TS Aol /M =L, 27 Fof
AT AA 334 s AW zhzt 3.8 + 019, 2.8
+01,19 +02 28] 68 + 0.6, 5.7 + 041, 516 + 0.31
2 PGAXHo| f-Ho} 845 EHF o] ALPY} 713
7] Uepton BAF 940 ATHp < 001).

2) RT-PCREZ 0|8¢& &3

1579 Foll AH3 AR ME =T, PGA, PGA+FBS
25 osteopontin®] &g & 2= 9T, 25Y I
A FHF XA A= PGA + FBSo| 47} osteoponting] 23
S Attt 35 Fol AR A= EF osteopontin©]
$H3H, PGA+FBSTolA H2 wHdS HYAth
osteopontin® 2FRE AAE7] AF3IHeH, 3=
thZF, PGA, PGA+FBSo| A osteopontin 2 3}7] A| 2}
514 THFig. 6).
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Fig. 4. 3D CT image view. (Above, left) 8
mm sized bone defects on the calvaria of
rabbit were seen at 1 week. (Below, left) The
coronal section view at the black line was
seen at 1 week. (Above, center) Bone growth
was seen on bone defect area of the calvaria
of rabbit at 2 weeks. (Below, center) The
coronal section view at the black line was
seen at 2 weeks. (Above, right) The nearly
filling state on bone defect area was seen at
3 weeks. (Below, right) The coronal section
view at black line was seen at 3 weeks.

PGA+FBS PGA Control

= [
= -

Fig. 6. Result of RT-PCR for osteopontin.
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