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Protective Effect of Samul against Cisplatin
in Primary Rat Organ of Corti Explant

Channy Park, Jeong Han Lee, Sang Heon Lee™

Vestibulocochlear Research Center & Department of Microbiology,
1:Otolaryngology-Head and Neck Surgery, Wonkwang University, School of Medicine

The water extracts of Samultang (Samul) has been used for treatment of ischemic heart and brain damage in
Oriental traditional medicine. However, little is known about the mechanism by which the water extract of Samul
rescues cells from oxidative damages in cisplatin-induced ototoxicity. Cisplatin is a widely used chemotherapeutic agent
that is also highly ototoxic. This study was designed to investigate the protective effects of Samul on ciplatin-induced
ototoxicity in HEI-OC1 auditory cells and organ of Corti explant culture. Cisplatin markedly decreased the viability of
HEI-OC1 auditory cells. However, treatment of HEI-OC1 cells with Samul significantly reduced cisplatin-induced cell
death and apoptotic characteristics through reduction of intracellular peroxide generation. Cisplatin induced cytotoxicity
in isolated and cultured hair cell progenitors from postnatal rat cochleae. These progenitor cells are isolated from the
lesser epithelial ridge (LER, or outer spiral sulcus cell) area of pre-plated neonatal rat cochlear segments. However,
Samul E:ompletely protected the morphological changes of organ of Corti and LER. Taken together, these data suggest
that the protective effects of the water extracts of Samul against cisplatin may be mediated by the reduction of

intracellular peroxide generation.
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Table 1.

B Moo 9 s & %
SR (FME) Radix Rehmanniae 29 316%
g AE & Radix Angelicae Gigantis 29 3N6%
RO G E) ) Radix Pasoniae 8g 210%
) Rhizoma Cnidii 69 158 %

= = 389 100 %

23

HMAE A5k 3200 rpmoi 20 2 ulEa] & pEes
(Rotary evaporater)2 JE#ESH ThE -70C(Deep Freezer)ollA] 12
A7 ol&t EAEAIF|IL Freeze DryerZ WifsiEie A7 RS Hpl
2 AIE3IS]
3) Alok 2 717

4go] F Q5 DMEM, trypsin & B0} @A (fetal bovine
serum, FBS)E GIBCO BRLA} (Grand Island, NY, USA)olA] =
BIR oM wiekE7] (24-well plate, 10cm dish)e FalconA}
{Becton Dickinson, San Jose, CA, USA)ollA] 5l AI251
Cl. Methylthizol-2-yl-2,5-diphenyl, tetrazolium bromide (MTT),
cisplatin 2! TRITC-labeled phalloidin® SigmaAl (St. Louis,
Missouri, USA)Z2RE TA&ld ALE3IH
2. dg
1) HELOC1 MEZ wjor

nh2A 2LR71H9 organ of Cortiol Al FERgh H72 G
M2Z91 HEI-OC1 v]= House Ear Institute (Los Angeles, CA,
USA)9] Kalinec HIRA}ZEE] BEQHIQITH MZE CO, M Enigk
71014 (33T, 5% CO2) YA E7} ¢lo] 10% Lejo} EElo] =
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312l DMEMO 2 1 QI5191 1, 48417 22712 0.05% Trypsin-EDTA
A

&3lol Ach uheksieirt.

NZNESS AT viekah (24-well plate)o] ME (1x10°
cells/ml)E 1 ml¥ 253} 1 IZJ O]} CO, Ml ZERIGE] Qtof
A QAR &, Agel W Qe Aok Aeish T, s HE

=kl _cq 1/10 MTT % (5 mg/ml in PBS)O x47}6}0f1 44]7} ¥l
o) old] EMdE Bk formazane 10%
sodlum-dodesyl sulfate (SDS)7} 23 0.01 N HCL £ 100 p
I/wellg Mzol Frisld &dlA1 the E2FEA (ELISA
reader, Molecular Devices Co., Sunnyvale, CA, USA)E 0l &¢l
o] 570nm IHEClA SEEE FFHEIN
3) AlZWH ROS ¥4 &3

Cisplating} AF2Elol OJ8h M T B43) 440 4HS &
s {sld &€& probe 2,7'-dichlorofluorescein diacetate
(DCF-DA;sigma)@} hydroethidium (HE ; Molecular probe)& 0]
23519C).  HEZER0) DCFH-DAE  MZUl  hydrogen
peroxide &} P E peroxides ZF—XH Al FH9] DCEFE s o]
=AM 0] 5134 (FL-1H)E wrshc) =gk 328 9] hydroethidium e
supeorixde &1 A] At3lx]o] ‘:j'«S Aot S & (FL-2H)E WA
2ot 5 a0l BEE M85 A S502 ¥ vl
o B2V 2t Alotel Re) & MES 36 ol 5 uM
DCF-DA Z& 5 uM hydroethidiums Xg}5lo] 33TolA] 308
2V ¥tE & PBS (pH 74)E AASIIL 1% trysin-EDTA X & X

il MEZE 438, Tk PBSE AA5le] Flow cytometry

(FACSCalibur, BD Biosciences)2 &g ZHSIL CellQuest
3l 2A5IACk
4) Sprague-Dawley ratollA] cochlear £¢].

A5 290] AY AEE AFSE AES & clean benchol)
Al HE 2EIE g odolith AEETE g3 E0) 255 &
AlESIS e, H= S HYUSIL bullar

= 1.
E L& A7 & cold PBSE MZAH 0| cochlear® £330t

software (Becton Dickinson)& 0|&

cochlear explantolA] E£2]&} organ of
Corti] S collagenE :Ti‘:/‘ 8t coverslipg O] &35} HA,
coverslipg LIESE 450} ol 4 well plated] B 11, Type I
rat-tail collagen (3.76 mg/m¢ in 0.02 N acetic acid), 10x basal
medium Eagle (BME) 78] 1 2% sodium carbonateE 9:1:19] H]

S8 Z8ld &, coverslipol] 15 A 2Fglo] A20f4] 158 1t
2519tk Collagen matrix7} SAEEH mediaZ HIISHC)
Cochlearo| 4] E213} organ of Cortii= base, middle, apex2] All

BEOZ LY B AFoAlE middle turnte 48] B&

&Gt 12 well plate WO coverslipoll middle turng FAKS}
CO, Al ui7lolA] uHeFsIRiCE

6) Phalloidin 344

22, BjFSF cochlear explant®] organ of Cortie A]OF XZ]

2, 4% paraformaldehyde® 308 IH35kn glAlg4 (PBS,
pH7.4) F A& & 0.25% Triton X-1000.2 58 U204 ¥

o &
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31%3rt. TRITC-labeled phalloidin (Sigma P1951, 1:2000)3} 302
Al2o]A] UHSEH & PBSE 33] A|E 6L mountingiol &
njzgez @aslirt
7) 23} At 9
FAE A 43 ol SYEel dEZmoin 4840
9] EAX A student’s t-testol] 3] AEI513 20 p-valueZ}
HX] 0.05 (p <0.05) nER] HLE &
A9
1. AlAETE 9t HEIFOC1 M 239 YEF HE}
AAEEE 9 AKE"] Q¢ HEI-OCL AEF9) A Z=5y
2 ZABP) 5k Tlekt 59 AIAZTHRIT AlERE 44
2417 AEIS & A ZHEE HEE MTT BH 22 £F5I
ch A 29 MESES 1.25 1M A]/\EE}FA AHelzol e AR
85%, 2.5 tM SEAlAE 74% 2 24519100, 5 uMO] BT oA
= 63%, 10 uMO] SEolAlE 58%, 20 tMO] EEolME 47%2
ME WESS B9 oM 40 pMY| sEAIME 38% BlwUQE Z+
ABICHFig. 1A). T8 AFZRFS 1 1000 pg/ml SToilA]
89%9] M ZYEEE HAUCHFig. 1B). Mt A|LETHE ol 25k

HEI-OC19] MZE4E sLAEHOE £5dE & 4 AU
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Fig. 1. Effects of ciplatin and samul on viability of HEI-OC1 cells.
Cells were treated wwh various concentrations of cisplatin for 24 hr (A), or added with
Samul for 24 hr (B), Cells were pretreated with vanious conentrations of Samul for 30
min and followed by the addtion of 20 uM cisplatin for 24 hr. Cell viabilty was
measured by MTT assay. Results were expressed as mean + SD. of quadruplicates.
p{001, = p(0001 by student’s test, compared with control group.
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2. Al ASEglol 98 HE-OCL Al ZApdel thsh AH289) a3
NAEERIY Mol et MZAIEE ERIGINCEE, o

.o]

B3 ol

W} HEI-OC1 A|E <ol theh gher Hele] BEFNE ot
7] Q1510 ABRE U ST 302 F Azleh F 20 pMY
A]/\~a}al° 24717} AElslal M ZYESY] HElE MTT 2

EH3IMCh Hli‘“v’E%E AAEEE HEXEA] HEZ
4 52%5 HY¥ oL AlEE AR 48T 125 pg/mle] 5T
oAt 76%, 250 ug/ml 9] TolAl e 88%, 2211 500 pg/mls

SLOAE 2% AMEYEEZ HA(Fig. 10), AR 5R9&E
Aol B3 aug #0E + UUTh
3. A]AZFIEI) 98 HELOC1 Al ZAFHoIA EA4AEY] A
JHslol et AFEYY &3

Al A~EZBIEI0] 9gr HEIFOCL A9 AlHoflA] Ehed4tA9)
MBS E015)7] 96l 2/, 7-dichlorofluorescin diacetate
(DCF-DA) ¥ hydroethidium (HE) @402 AHE HO; Bl

0; A E flow cytometry (FACS) BA1& Balo] ZAKGIKETE H
A AAZFE] Zglo] 98t DCF-DA @ HES] & H3lE ¢lo}
7] 93l 20 uM =59 AIASTIEIS 1647, 18A17F 242+ A
2]3} & FACSE BA5ITt 1 23 H0:a= Azl 18A17kl iR
ol Hisld Exg HBQ E7t BEAFE OH(Fig. 24), Al2E
2181 16417} A1 E HES] & syt S ArFig. 2B). ol
AEEY AFME AdiA AIAEEE] dd]l UEE AZ
HO; W 0,9 o] 43I o (Fig. 2), AFEE ARdlo] Qg
g Wk Ik ol AME AlAZTiH] 9k HEI-OCL
HEANES MZW 2H4AE MY 9t AR Tt
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Reduction of
C|splat|n -treated HEI-OC1 cells.
for 18 hr in the absence or presence of Samul Tren, cells were incubated with 2,

Fig. 2. mtracellular peroxide by Samul in

) HEI-OC1 cefls were treated with cisplatin

7-dichloroflucrescin diacetate (DCF-DA, 5 uM) and fluorescence intensity of cells was
analyzed by flow cytometry. B) HEIFOC1 cells were treated with cisplatin for 16 hr in
the absence or presence of Samul. Then, cells were incubated with hydroethidium (HE,
5 uV) and flucrescence intensty of cells was analyzed by flow cytometry. The assay
was repeated three times indecendently. The representative data are shown.
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4. A|AZE}Elo] 9I8h organ of Corti®] FENE WSl thglt Atz
Erol gy

AlIAETHE ] 9k AP Al HZZE MZO &4 BEs)
71 f181 E*“:/l 9127132 2eldld organ of Corti9] FHAl
ZE Gaslnh HA 2elE RrEMZes 9FEE) AI7 & 500 n
g/mi9] A}gE"O 302 AAZIGIL, 30 uMQ] A AZFIENE 304]
27 AeIsl e & SRMESH FIMEY FHelE A
PaEsh] st E2449] TRITC-labeled phalloidin 348 21 S84}
O] DAPI & & 'gé‘]-OﬂD} Phallmdm-TRITC‘: organ of Corti

718 FRAM 2 AHElE iy

FEMEZSQ] SAIGH A8 8A %Xo\é_ @EH-/] mg 4}3’4 8}
% OLHFig. 3B), AIERE 3027 AAeISt dETolMe tHED
FEOE MEsS ezt fAEE AS ZERIGIIEKFg. 3D).

Samul only

Fig. 3. Pretreatment with Samul prevented the morphological change
by oxidative stress in rat organ of Corti explants. Organ of Corti explaits
were treated with cisplatin (3C uV) for 30 hr. The organ of Corti explants were stained
with TRITC-conjugated phalloidin, and then observed under fiuorescent microscopy.

Phalloidin-TRITC DAPI Merge

Cigplatin iR

Samul only

Samul + Clsplatin

Fig. 4. Pretreatment with Samul prevented the morphologlcal
change by oxidative stress in the lesser epithelial ridge (LER, or
outer spiral sulcus cell) area of pre-plated neonatal rat cochlear
segments. Organ of Corti explants were treated with cisplatin (30 uli for 30 hr. The
LER arez were stained with TRITC-conjugated phaloidin and DAPL, and then observed
under fluorescent microscopy.
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