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Morphologic Study of Effect of Fosfomycin and Pentoxifylline on Cisplatin
Induced Ototoxicity in Guinea Pig

Chun Deng Kim - Scon Kwan Hong
Department of Otolaryngology, College of Medicine, Ewha Womans University

Objectives : The use of ds-platinum as a therapeutic drug in malignant neoplasm has assodated
side effects such as nephrotoxicity and ototoxicity. The nephrotoxic effects of this drug is decreased
by use of hydration method. The ototoxic effect, however, cause a irreversible sensorineural hearing
loss and incidence of ototoxicity is not changed, so prevention of ototoxic effect is important.

Methods : The efficacies of fosfomycin, agent in ameliorating cisplatin induced ototoxicity,
are investigated in guinea pig cochleas and the effects of pentoxifylline, agent in therapeutic
drug of idiopathic sensorineural hearing loss, are evaluated anatomically by cochlear histology
with scanning eletromicroscopy.

Results : Protection against the distortion and injury of outer hair cell according to position
of the cochlea caused by cicplatin was statistically significant in groups injected with fosfomycin.
Also the injury of hair cells seen in groups injected with both pentoxifyllin and cisplatin was
significantly higher than that of cisplatin only group.

Conclusion : Fosfomycin protects against cisplatin induced ototoxicity but pentoxifylline does
not protect cisplatin induced ototoxicity.

KEY WORDS : Ototoxicity - Cisplatin - Fosfomycin - Pentoxifylline.
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Table 1. Qutcomes of control group induced by intra-
peritoneal injection of cisplatin 8mg/kg

grade 3:

Percentage of hair cells counted

Tum Row Grade 0 Grade 1 Grade 2 Grade 3

OHC1 6.6 44.7 36.8 11.8
OHC2 303 513 15.8 2.6
OHC3 50.0 46.1 1.3 2.6
IHC 62.4 37.6 0.0 0.0
OHC1 19.4 66.1 14.5 0.0
OHC2 339 62.9 3.2 0.0
OHC3 339 66.1 0.0 0.0
IHC 70.2 29.8 0.0 0.0
Basal OHC1 43.7 45.6 6.8 1.9
OHC2 44.7 515 1.9 0.0
OHC3 51.5 47.6 0.0 0.9
IHC 76.9 231 0.0 0.0

OHC : outer hair cell(1 : first row, 2 : second row, 3 :
third row), IHC : inner hair cell

Apical

Middle

Fig. 1. Scanning electron microscopic findings of cochleas in

guinea pig injected with cisplatin(8mg/kg) ; the outer
hair cells lose their stiffness and are distorted(x 1,500).
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1 (Fig. D).
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Table 2. Outcomes of group induced by intraperitoneal
injection of the cisplatin 8mg/kg followed by
fosfomycin 320mg/kg for 7 days

Percentage of hair cells counted
Grade 0 Grade 1 Grade 2 Grade 3
OHC1 250 55.3 19.7 0.0
OHC2 34.2 61.8 4.0 0.0
OHC3 500 42.1 6.6 1.3
IHC 69.1 309 0.0 0.0
OHC1 304 63.8 4.4 14
OHC2 53.6 40.6 5.8 0.0
OHC3 66.7 21.7 8.7 29
IHC 78.4 21.6 0.0 0.0
Basal OHC1 67.1 244 7.3 1.2

OHC2 72.0 20.7 7.3 39
OHC3 78.0 159 4.9 1.2
IHC 87.6 124 0.0 0.0

OHC : outer hair cell(1 : first row, 2 : second row, 3 :
third row), 1HC : inner hair cell

Turn Row

Apical

Middle

Fig. 2. Scanning electron microscopic findings of cochleas
in guinea pig injected with cisplatin8mgkg) and
fosfomycin(320mg/kg) ; the outer hair cells lose their
stiffness(x 1,250).

- 211 -



Table 3. Outcomes of group induced by intraperitoneal ~ Mantel extension method el &3 24 A4 &

injection of the cisplatin 8mgkg followed by Yo eEl . . _
pentoxifylline 20mg/kg for 7 days 8P i B E(odds ratio)7} cispatin T4 HAEE

Tum Row Percentage of hair cells counted 1022 H3ke o fosfomycin FA FATAA 7)1 A3%
Grade 0 Grade 1 Grade 2 Grade 3 (basal twrn)7} 0.36, ZH-(middle turn)olAl 0.44, %
Apical  OHC1 8.3 45.8 250 209 B (apical turn)olA 0.692 EAZOE §9d oA

OHC2 188 688 103 21 e g
OHC3 458 500 21 21 292 BAFHTable 4).

IHC 618 382 00 00 3. Cisplatin® Pentoxifylline $o122 FAEAH
Middle OHCI 357 343 286 14

OHC2 429 457 100 14 °IE AN LA

OHC3 500 486 14 0.0 Cisplatin Fo73 FAEYE 4748 FREAZY

IHC 732 268 0.0 0.0 SRR, B AP ol S BHE BT
Basal  OHCI 58 615 288 38 (Table 3)(Fig. 3) 71U® s}$-9] g0 Be 43

OHC2 25.0 69.2 3.8 1.9

OHC3 38.5 61.5 0.0 0.0

IHC 50.4 45.8 3.8 0.0
OHC : outer hair cell(1 : first row, 2 : second row, 3 :

EE& Chi square for trend by Mantel extension
method Wl <3 BAF HAANA Fdsid=st
cispatin 79 ${HEE 1.002 B5kg 9 7|ARs}

third row), IHC : inner hair cell 3.12, 7+5elA 1,12, FElA 1,198 7|U" 929
- . . ‘ FEAE £440] cisplatingdl] ¥)3] 2719 27AL B
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Fig. 3. Scanning electron microscopic flndmgs of cochleas 2led o Eade] U Eel = W "
in guinea pig injected with cisplatin(8mg/kg) and stiot ol TARE 2 W flom &4

pentoxifylline(20mg/kg) : Some outer hair cells are ol Axw nj7ted#el Walelt}l Cisplating i)

lost and they are distorted(x 1,500). £ oERE a7l e o)zt 9. Piel

Table 4. Analysis of Chi square for trend by the Mantel extension method

Group by tumn Qdds ratio Chi square for linear trend p value

Basal turn 17.110 p=0.00004

Cisplatin 1.0

Cisplatin +fosfomycin 0.36

Cisplatin-pentoxifylline 3.12

Middle turn 6.259 p=0.01236

Cisplatin 1.0

Cisplatin+fosfomycin 0.44

Cisplatin+pentoxifylline 1.12

Apical turn 0.158 p=0.6906

Cisplatin 8 mg/kg 1.0

Cisplatin+fosfomycin 0.69

Cisplatin + pentoxifyllines 1.19
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