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Abstract

MAXILLARY GROWTH FOLLOWING CULTURED EPIDERMAL TISSUE GRAFT AND THE
ADMINISTRATION OF TGF-£3 ON SURGICALLY CREATED PALATAL DEFECTS IN RAT

Jung-Hyun Park, Byung-Ho Choi, Jung-Wan Kang, Jong-In Yook*, Jin Kim*, Choong-Kook Yi
Dept of Oral & Maxillofacial Surgery, Oral Pathology*, College of Dentistry, Yonsei University

This study was designed to evaluate the influence of cultured epidermal tissue graft and the administration of transforming growth
factor(TGF)-83 on maxillary growth in surgically created palatal defects. A total of 155 rats were divided into 2 groups according to sur-
gical timing : postnatal 2 weeks(n=95), 4 weeks(n=40) and control(unoperated) group(n=20). The postnatal 2-week surgical group was
subdivided into 3 groups according to repair methods: conventional surgery(Von Langenbeck technique)group(n=23); cultured tissue
graft group(n=25); and full thickness skin graft group(n=25). Additionally, recombinant human TGF-#3 was administered(30ng or
150ng) on collagen matrix in surgically created palatal defects during surgery(9 conventional surgeries, 9 cultured tissue grafts) in 2-
week-old rats.

The results showed that all types of surgical treatment decreased maxillary growth compared with the control(unoperated)
group(p<0.0001). On the other hand, the tissue graft group, whether cultured tissue or grafted skin, contributed to increased maxillary
growth(p<0.0001).And exogenous TGF-B3 might play a role in connective tissue proliferation and new bone generation during wound
healing on palatal defects.

Our results suggest that grafting cultured epidermis with collagen matrix decreases the scar tension on maxillary growth more than
conventional palatal surgery does. Therefore, exogenous TGF-#3 may contribute to accelerate wound healing on palatal defects.

Key words : Cleft palate, Maxillary growth, Cultured epidermis graft, Transforming growth factor beta 3
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Fig. 5. Measurement points

 Length from incisal cingulum to distal end of the last molar
- Width between buccal surfaces of first molars

. Width between buccal surfaces of second molars

- Width between palatal surfaces of second molars

© Width between buccal surfaces of third molars
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Table 1. Growth of 2-week surgery group
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postnatal 4weeks 6weeks 8weeks 10weeks

NORMAL(n=20) 1544+0.39 18.18+0.52 19424054 2022044
CULTURE(n=18) 15.35+0.37 179 £0.34 18.73+051* 194 +0.65%

A GRAFT(n=20) 14.89+0.35*" 17524037+ 1857+0.53* 19.27+0.49*
SURGERY (n=18) 14.58+0.55*" 17.03+0.69* 18.26+0.55*" 18.92+0.57*"

NORMAL 8.39+0.16 8.93+0.2 9.19+0.27 9.36+0.38

B CULTURE 8.21+0.31* 854+0.27* 8.67+0.27* 8.87+0.34*
GRAFT 8.15+0.21* 847+0.18* 8.68+0.26* 88 +0.26*
SURGERY 7.95+0.25+ 821+0.18* 841+0.22* 8.48+0.26*"

NORMAL 86 +£0.15 9.12+0.16 9.39+02 9.65+0.37

C CULTURE 8.36+0.26* 8.72+0.24* 8.93+0.29* 9.01+0.32*
GRAFT 8.29+0.23 8.65+0.19* 8.89+0.26* 8.96+0.25*
SURGERY 8.14+0.27" 8.46+0.21*" 8.69+0.21* 8.74+0.21*"

NORMAL 445+0.09 4.71+0.17 495+0.15 507+0.12

(o4 CULTURE 4.09+0.26* 4.23+0.28* 4.33£0.26* 443+0.31*
GRAFT 4.14+0.15* 4.24+0.16* 4.34+0.22¢ 456+0.28*

SURGERY 394+0.26* 4.08+0.22*" 4.16+0.21*" 4.36+0.23

NORMAL 8.68+0.17 8.94+0.21 9.15+0.27

D CULTURE (impaction of 8.35+0.25% 8.58+0.29% 8.81+0.38*
GRAFT 3rd molars) 8.25+0.23* 8.48+0.26* 8.67+0.21*
SURGERY 8224027 848+0.25* 8.49+0.28*

* : significantly different from Normal group at P<0.0001 level
t : significantly different from Culture group at P<0.0001 level
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Table 2. Growth of 4-week surgery group

Measurement C’

postnatal 6weeks  8weeks 10weeks
NORMAL(n=20)  18.18+0.53 19.42+054 20.22+044
A GRAFT(n=20) 18.19+0.66 19.15+071  1956+0.7*
SURGERY(n=20) 17.91+0.92 188+0.72*  19.14+0.79*
NORMAL 893+0.2 9.19+0.27 9.36+0.38
B GRAFT 862+0.33 883+0.31* 8.96+0.33*
SURGERY 8.59+0.22 8.71+0.24* 8.76+0.31*
NORMAL 9.12+0.16 9.39+0.2 9.65+0.37
C GRAFT 8.77+0.33* 9.04+0.31* 9.18+0.33*
SURGERY 873+0.2 886+0.24*"  898+0.32*
NORMAL 471+0.17 495+0.15 507+0.12
C  GRAFT 4.42+0.31* 4.58+0.26* 4.76+0.21*
SURGERY 4.28+0.22 443+024*" 4461027+
NORMAL 8.68+0.17 8944021 915+0.27
D GRAFT 843+0.27* 8.72+0.31* 8.76+0.25%
SURGERY 841+0.23 853+0.24*"  854+0.33*
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Fig. 7. Comparison of growth in 4-week surgery group.
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Fig. 8. Conventional surgery group, postop. 2 weeks: Scar tissue is shown on both lateral sides of palatal surface.

Fig. 9. Conventional surgery group, postop. 8 weeks: Scar tissue is remained until sacrifice.

Fig. 10. Cultured epidermal graft group, postop. 1week: Epithelization was completed on grafted area after 1week.

Fig. 11. Negative control, postop. 1 week: Incomplete epithelization is shown on defect area after 1 week.

Fig. 12. Cultured epidermal graft group, postop. 8 weeks: a strand of scar band is shown along the midline of palate.

Fig. 13. Skin graft group, postop. 8 weeks; The elevated tissue along the midline has been regressed since postop. 4 weeks.

Fig. 14. Conventional surgery group, postop. 2 weeks: The significant proliferation of connective tissue on the raw surface is shown.
(Trichrome, x 100)

Fig. 15. Conventional surgery group, postop. 4 weeks: Dense collagen fibers were rearranged and fibers run horizontally from the Sharpey’ s
fiber of tooth to mid-palate. (Trichrome, x 100)

Fig. 16. Cultured epidermal graft group, postop. 4 weeks: Collagen fibers are arranged coarsely and run vertically. (Trichrome, x 100)

Fig. 17. Conventional surgery group, postop. 8 weeks: Horizontally arranged dense collagen fiber is shown at sacrifice also. (Trichrome, x 100)

Fig. 18. Cultured epidermal graft group, postop. 5 days: Grafted epithelial cells proliferated to 3-4 layers on defect area. (H-E, x40)

Fig. 19. Cultured epidermal graft group, postop. 1 week: Epidermis differentiated from basal layer to keratinized layer. (H-E, x40)

Fig. 20. Negative control, postop. 1 week: The 2-3 layered epithelium is shown and defect area is depressed relatively.(H-E, x 40)

Fig. 21. Cultured epidermal graft group, postop. 2 weeks: Proliferating connective tissue is shown and defect area is elevated at postop.
2weeks. (H-E, x40)

Fig. 22. Cultured epidermal graft group, postop. 4 weeks: Periosteal thickening around bony edge and new bone formation is shown. (H-E, X
40)

Fig. 23. The administration of TGF-83(30ng), postop. 1 week: High cellularity around connective tissue and periosteum on defect area is
shown. (H-E, x40)

Fig. 24. The administration of TGF-83(150ng), postop. 3 week: Rapid new bone formation after postop. 2 weeks was initiated and cartilaginous
fusion was found on the central portion of defect at postop. 3weeks. (H-E, x40)

Fig. 25. The administration of TGF-#3(30ng), postop. 4 week: The connective tissue layer still thickened but the direction of collagen
fiber was not significant compared to that of conventional surgery group. (Trichrome, X 100)
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