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Abstract (J. Kor. Oral Maxillofac. Surg. 2006;32:308-316)
ADENOVIRAL VECTOR MEDIATED IN VIVO GENE TRANSFER OF BDNF PROMOTE

FUNCTIONAL RECOVERY AFTER FACIAL NERVE CRUSH INJURY

Byoung-Eun Yang, Jong-Ho Lee*

Department of Oral and Maxillofacial Surgery, College of Medicine, Hallym University.

“Department of Oral and Maxillofacial Surgery, Graduate School of Dentistry, Seoul National University

Objectives

Despite considerable advances in technique, experience and skill, the precise place of surgery in the treatment of facial nerve injury remains uncer-
tain. We designed afacial nerve crush injury model in rats and evaluated the recovery of crushed nerve which isthe most common injury type of facial
nerve using adenovirus vector mediated in vivo gene transfer of Brain derived neurotrophic factor(BDNF).

Materials and methods

In 48 Sprague Dawley rats, we made afacial nerve crush injury model to main trunk before the furcation, and injected a 10“pfu adenovira BDNF in
experimental group(BDNF adenoviral injection group; ad-BDNF) and 34 saline in control group(Saline injection group; saline). After a period of
regeneration from 10 to 40 days, nerve regeneration was evaluated with functioinal test (vibrissae and ocular movement), electrophysiologic
study(threshold, peak voltage, conduction velocity) and histomorphometric study of axon density.

Results

Vibrissae and ocular movement, threshold and conduction velocity improved as time elapse in both group, however axon density was increased sig-
nificantly only in experimental group.

Functional test in 10 days and 20 days showed no difference between experimental group and control group. Vibrissae movement, threshold, con-
duction velocity and axon density in 30 days revealed that the regeneration in quality of experimental group was significantly superior to that of con-

trol group.
Conclusion

In genera, there is tendency for nerve regeneration in experimental group (BDNF-adenovirus injection group) during 40 days, functional recovery

was detected successfully after facial nerve crush in 30 days postoperatively.
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Fig.1. a. arrow - crush injury site.
b.c. operation view of rat facial nerve.
d. injection of adenoviral BDNF with Hamilton syringe(30G)
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BDNF-Adenovirusz--2 855+ 140uA, A 2] 2 94 & 1525+ 65
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Table 1. Electrophysiologic test results
Days 10 20 30 40
Group a0-BDNF sine a0-BDNF a0-BDNF ine a0-BDNF sine
Threshold(uA) 2900+ 258 2888+278 1497+ 815 1733+415 855+140¢* 1525+ 65+* 11745 145+ 36*
CV(m/sx) 763+19 753+0.85 802+042 863+0.75 987+0.73** 84+0.84** 22.7+503* 1869+ 3.36*
Pegk voltagg(mv) 04+011 059+029 0.78+057 052+017 115+0.86 105+036 09+082 094+056
** P<0.05 * P<0.1

ad-BDNF : adenovird BDNF group (experimenta group)
C.V : conduction velocity
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Fig. 2. Electrophysiology test.
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Fig. 4. Difference in conduction velocity between ad-
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Fig. 6. Difference in threshold with time (*p{0.05).
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Fig. 3. Difference in threshold between adenoviral
BDNF(ad-BDNF) and Saline group.
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Fig. 5. Difference in peak voltage between ad-BDNF
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Fig. 7. Difference in conduction velocity with time
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Table 2. Functional study results
Days 10 20 30 40
Group ad-BDNF <ine ad-BDNF «ine ad-BDNF ine ad-BDNF ine
vibrissae movement 0.33+052 0 183+075 117+041 317+041** 25+055** 35+055** 267+052%*
ocular movement 0.33+0.26 025+027 092+020 083+026 10+0 083+0.26 10+0 1+0
** P<0,05
| N ——1 Ocular movement
_— 1.50
4.00 o 1.00
o | = 0O ad-BDNF
§3'm Dad__BDNF & ‘J—% r% r_%‘ @ Saline
w 200 | @ Saline 0.50
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Fig. 8. Difference in vibrissae movement between ad- Fig. 9. Difference in ocular movement between ad-

BDNF and Saline group (*#p0.05).
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Fig. 10. Difference in vibrissae movement with
time (++p(0.05).
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BDNF and Saline group.
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Fig. 11. Difference in ocular movement with
time (++p(0.05).
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Table 3. Axonal density results
Days 20 30 40
a0-BDNF 12087+111 18697+ 745 257514307+ 23676+313
ine 14803+279 19830509 20023+ 138** 16087 +438
** P<0.05
Axonal densily Axonal density
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Fig. 12. Difference in axon density between ad-BDNF

and Saline group (*p<0.05).

Fig. 13. Difference in axon density with time(***p(0.01).

Fig.14. a. ad-BDNF group 10 day (x400). b. ad-BDNF group 20 day (x400).
¢. ad-BDNF group 30 day (x400). d. ad-BDNF group 40 day (x400).
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Fig. 15. a. saline group 10 day (x400).
c. saline group 30 day (x400).
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b. saline group 20 day (x400).
d. saline group 40 day (x400).
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