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The Effects of Ginkgo Extract on the Experimentally Induced Ototoxicity
in Guinea Pigs
Sang Heun Lee, M.D.,Young Chae Cho, M.D., Hyun Woo Do, M.D.,
Hyun Wook Kang, M.D., Tae Hwan Cho, M.D.

Department of Otolaryngology, School of Medicine, Kyung Pook National University

This study was designed to investigate the effect of Ginkgo biloba extract on the kanamycin induced
ototoxicity in inner ears of 22 guinea pigs. The animals were divide into 4 groups.

In ototoxic group, kanamycin was injected 400mg/kg per day for 7 to 10 days. In preventive treated group,
kanamycin with same dose and Ginkgo biloba extract(50mg/kg) were simultaneously injected daily for same
duration. In post treated toup, Ginkgo extract was treated for 15 days in kanamycin injected group. The Preyer's
reflex and DP-OAE (distortion product otoacoustic emissions) were used for the monitoring of hearing changes.
In the ototoxic group, the amplitude of DP-OAE was marked decreased or disapp
4KHz only. The Preyer's reflex was disappeared in all ototoxic group. In the preventive treated group with
Ginkgo extract, normal DP-OAE or slightly decreased DP-OAE in 4KHz was noticed. This finding was seemed
to be similar to the post-treated group. From the above results, Ginkgo extract is suggested to have beneficial

ed in all test frequencies or

effects for the management of ototoxicity and sensorineural hearing loss.
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Fig 1. Schedule for experiment to evaluate the effect of
Ginkgo extract
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Fig 2. Block diagram of the DP-OAE measurement
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Fig 3. Typical DP-gram on control group. DP was prominent
above the noise level in all frequencies.
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Fig 4. Typical DP-gram on ototoxic group.
DP was markedly decreased or disappeared in all
frequencies.
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Fig 7. Typical DP-gram on post-treated group.
DP was slightly decreased in 4KHz
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Table 1. The findings of Preyer’s reflex and DP-OAE in each

group.

Group Type Numbers(Ears)

Control PR(+)normal DP-OAE 48)

Ototoxic* PR(-DP-OAE | | 3(6)
PR(-DP-OAE | | 4(KHz) 5(10)

Preventive**  PR(+)normalDP-OAE | | 2A4)
PR(-)DP-OAE | | 4(KHz) 3(6)

Post PR(+)normalDP-OAE Q)

treated*** PR(-)DP-OAE | 4(KHz) A7)

* + kanamycin injection group

**  :simultaneous injection group with kanamycin and

Ginkgo

**: Ginkgo treated group in kanamycin injection group
PR(+) : Preyer’s reflex positive

PR(-) :Preyer's reflex negative

1l markedly decreased

l + slightly decreased

Table 2. The level of DP-OAE above noise in each
frequency of each group

DP-OAE(dB SPL)
Gop 0K Kk Kb AHZ e Gk

Control 188£35 20446 175427 181437 19445 306168

Outoxc' 53£118 63£11 5969 59104 59446 10948
Prevenfie  135£34 13547 85447 56149 1326 195%64
treated”

Post! 19443 167435 139433 17479 139474 26147
treated'

1*2 P<0.01 in all frequency
2*3 P(0.01 in4, 6 & 8KHz
2*4  P(0.01 in4, 6 & 8KHz

1 %z

L7 (Ginkgo biloba)e dEshe 713 <

B BN 1 egde A% FRRAT Foluzt
SoME Wzteke olgog 4%, s e FEF
Aoz IA Ju? AT A A FHN
T 1 Jge] @3 FEE0 a3 fE3% FudA
2% ¥ 2 gaAge] Xgof o] fHm A,
Ginkgo extracte F%e 22 FAHA e
®l F ¥ flavonoid, diterpines(ginkgolides).
sesquiterpenes(bilobalides) ¢t #7]1AHs<ld] o] F
flavonoid7t & 50%% AAdxn Uz F2
glycoside BEl2 &4 ¥t . Ginkgo extract7}
FAEA ] vAE dFS BW T2 A&y
AAAZIE, HE wE AT, o wd g
Fe7] AeE AASY P 4P EA s B
< AREA s Agel?.

oI Gl ole] FAg@AA] o]
7 WA ok g S0 9, dydlay,
QA B, A4 dAHTe dXA o] gk
Ginkgo extract®] AH 754 S A7e 2% A=
7b gled O o Adg BE vwd FFHe| &
#E Boln la #HToe flavonoid Al laser
beam& ZAlste] oS #AstE 28-S delivke
BaE Ao gy olAE Ginkgo extract7h
ofe|gA o8 83 FHEA Wob el AdH
oli APH o Yol oA m glen mAZ
ol pzo diste] 2-g7)del ¥ APH At=
wlolg gAlolck, & Aol lojA 7|U¥ g o] 83t
o} Fhnjoldle] 9@ o]B4 WAL FEY F o
W39 Ginkgo extract® o A8F ¥ dA
4 Ginkgo extract® oW A& % WA F
Ginkgo extract® x| 872e] 44 Hlmsle] B
W G T st S olWNAte DP-OAEZ}
A 24 o dxrdMe Y 22& b
ERIAE QT ol thE AFaEe 9% A7
AN g s Eokn @ & e &% do|
A% 1 FIME Ginkgo extract® o Xg3
ol ¥ AEF T 8o F o] 43P A%E v}
e Ao Mo} Ginkgo extracts JHE 21734
WA Hoke dAe] 271u 714H Al7l4 o
AR g BY Aeg YW, I ¢y
Agao]l Y olFel dEME F71 A%E B¢

_64-



7} obd 9t o] BNl 7t 27] ololMe ALe
7FedE B% AAEET L s o5 Wy
agolu 0|54 FB AL FFEOR REF FUH
FAe Sledl ol2 AF meA FY ol Bl ¢
AelA BEAZE e 53] ol aAlel=A g
AAE Yol osmaEete] 151 o] Folr] o]
4] wol #EEta FP. 2R dHe
ATE A3 FEIA ol=A I Rdo] go o] &
Hed 2 d7eME Fhdvlel e 7-1093 24
FAVEL] ol ZfNtAL 243 A 4KHzol N9l AeA
QI AFvpolre] Gl 2ETE A
Ol FFRALE Bt Al AN B £ YT FE
oA o] ZAoll o3 dA o HE BUES] A%
BAsH Yloge Bk Wyl gou HIde
oS FIAE ML AERA SEET YT, o]
SR 19789 Kemp'ol 9 Ago8 Had
olF oo H27)%E Bt Aol HAGH R
7kke A ol skl wlAl 714 HFol F
o, go|& ouA)7} FYHE Aoz dfule) o
ZAE 7153 94T BAZ Aok ol gFAke A
B 52 ATl odte] YA e olF
5% DP-OAEe frideol$adate shtan F F
9] A3 (primary) 1, f28 $Ald FAS
o DP(distortion product)& 4ste] e-$-of ]
A% 54E vt 2FME 2f1-f29] F3}
Sl 714 Felg DPE Holed] F34 Solgw}
CEAY dA e AdeAo] ol ozl YA
2 go] 7ltislo] Ak, & Aol glejM = DP-
OAE® |83l 374 sifled] 3 das ZFd
A 500-8000Hz A Fat+8 Fato] &84 olde
2 @A DP-OAEZL &@ sl 1 S
15WA) 20dB oo =Tt I N ad
AME DP-OAEC o8 A7 Wghg vlwa das)
A 8 & $ Utk Kumagai $7 95 33
EEolA DP-OAE ¥3t& 999 2243} vlm 3
EZ ot A3 ge dAvYe Blda siged &
AFAME o] 2 m]Fo] FHHH o 9o EXYE
& dF T £ e ARZ A4S ¢ A 1R
ute} o] Ginkgo extract7} &F o] 54 iz
AN dAeM e o 8 Mg s AA

3 FAT ol % Ginkgo bilobaol tgt ofe]sHA
Aejets qtgo] #ds =A @k: Ginkgo
extract® °]83lo] thdt FEoM e 2Aske
WEE ey, dgzAgy Wyow F71 wE
doh B g ges) weld Aoz AR Ho)
o

2 9

o]54 oAl Ginkgo extracte] EFHE B
32 71U 22re)E B2 o] LS 2A e
o dHP ARTE vl AES v AL acks}
W g 2o

@A T DP-OAEE Yz vla) A 3}
FollA 7t A 2AE Blew 4KHzelMwh A
groz 2 A5 YEIALE AU Ginkgo
extractZ o'} &3 FolMs WA F vEl DP-
OAEZ} @A3tA &4 s9om 44 DP-OAE &
Ag vehd A= vt ¢ AzTANE dYE
o vlg) AAH e DP-OAE} %7 23851 U
o} o]ge] 27Hog Ho} Ginkgo extract7} o]%
3 B3 AN GAoIM ) o 9 X8 &}
o 7P AAE ok AztEe vlelo,

References

1) Engstrom H, Kohonen A : Cochlear damage from
ototoxic antibiotics. Acta Otolaryngol (Stockh).
1965;59:173

2) Huizing EH, De Groot JCMJ : Human cochlear
pathology in aminolgycoside ototoxicity-A
review. Acta Otolaryngol Suppl(Stockh). 1987 ;
436:117-125

3) Lim DJ : Effects of noise and ototoxic drugs at the
cellular level in the cochlea : A review. Am ]
Otolaryngol. 1986 ; 7 : 73-99

4) Lim DJ : Ultrastructual cochlear changes
following acoustic hyperstimulation and
ototoxicity. Ann Otol. 1976 ; 85 : 740

- 65 -



5) Ward PH, Fernandez C : The ototoxicity of
kanamyecin in guinea pigs. Ann Otol. 1961 ; 70
132-135

6) Tucci DL, Rubel EW : Physiologic Status of
regenerated hair cells in the avian inner ear
following  aminoglycoside ototoxicity.
Otolaryngol Head Neck Surg. 1990 ; 103 : 443-450

7) Kumagai S, Ohyama K, Inamura N, Takasaka T :
Distortion product otoacoustic emissionsin the
guinea pigs treated with kanamycin sulfate.
Audiology Japan 1993 ; 36 : 746-750

8) Sam Sik Kang, Ju Sun Kim, Wie-Jong Kwak, Ki
Hyup Kim : &3 99| Flavonoid A o #3 4
. Kor ] Pharmacogn. 1990 ; 21(2) : 11-120

9) Sam Sik Kang, Ju Sun Kim, Wie-Jong Kwak, Ki
Hyup Kim : Structures of two acylated flavonol
glucorramnosides form Ginkgo biloba leaves.
Arch Pharm Res. 1990 ; 13(2) : 207-210

10) Haguenauer JP, Cantenot F, Koskas H, Pierart H
: Treatment of disturbed equilibrium with ginkgo

Am. 1978 ; 64 : 1386-1391

16) Kemp DT, Bray P, Alexander L, Brown AM :
Acoustic emission cochleography-practical
aspects. Scand Audiol. 1986 ; 25 : 71-95

17) Kim DO : Cochlear mechanics implications of
electrophysiological and acoustical observations.
Hear Res. 1980 ; 2 : 297-317

18) Hotz MA, Harris FP, Probst R : Otoacoustic
emission : An approach for monitoring
aminoglycoside-induced ototoxicity. Laryngo.
1994 ;104 : 1130-1134

19) Brown AM, McDowell B, Forge A : Acoustic
distortion products can be used to monitor the
effects of chronic gentamycin treatment. Hear
Res. 1989 ; 42 : 143-156

20) Wilson JP : Evidence for cochlear origin for
acoustic re-emission, threshold fine-structure
and total tinnitus. Hear Res. 1989 ; 42 : 143-156

21) Martin GK, Ohlms LA, Franklin DJ, Harris FF,
Lousbury-Martin BL : Distortion-Product

in humans, Ill-influence of hearing

biloba extract. Multicenter double-blind study
versus placebo. Presse Med. 1986 ; 15 : 1569 -
1572

11) Meyer B : Tinnitus : a multicenter epidemilolgical
and therapeutic study. Ann Oto-Laryng (Paris).
1986 ;103 : 185-188

12) Kleijnen J, Knipschild : Ginkgo biloba. Lancet.
1992 ;340 : 1136-1139

13) Witt U : Low-power laser and ginkgo extract-
photodynamic therapy against disorders of inner
ear. Abstract on the proceedings of the 3rd world
congress-international society for low power
laser applications in medicine. Bologna, Italy.
1992

14) Partheniadis-Stumpf M, Maurer ], Mann W : Soft
laser therapy in combination with Tebonin IV in
tinnitus. Laryngorhinootology. 1993 ; 72(1) : 28-
31

15) Kemp DT : Stumulated acoustic emissions from
within the human auditory system. ] Acoust Soc

pathology. AMM Otol Rhinol Larygol Suppl.
1990 ;99 : 30-42

22) Smurzynski, Leonard G, Kim DO, et al :
Distortion porduct otoacoustic emissions in
normal and impaired adult ears. Arch
Otolaryngol Head Neck Surg. 1990 ; 116 : 1309-
1316

23) Leonard G, Smurzynski J, Jung, et al : Evaluation
of distortion product emission as a basis for the
objective clinical assessment of cochlear function.
Adv Audiol. 1990 ; 7 : 139-148

24) Ohlms LA, Loonsbury-Martin BL, Martin GK :
Acoustic Distortion Products : Separation of
sensory from neural dysfunction in sensorineural
hearing loss in human beings and rabbits.
Otolaryngol Head Neck Surg. 1991 ; 104 : 159-174

- 66 -





