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Effect of Benincasae Semen on Cultured Mouse Cerebral Neurons
Damaged by Streptozotocin

Whan Bong Lee, Kang Chang Lee', Ki Nam Lee', Gi Youn Hong, Seung Whan Suk, Chung Cu Cho,
Seon Kwan Jung, Jung Mu Hur, Sang Bork Lee®, Eun A Seo®, Ho Jun Song’, Young Chan Lee*, Seung Taeck Park*

School of Medicine, 1:Graduate School of Oriental Medicine, 2° Medical School of Chunbuk National University,
3. Wonkwang Health Science College, 4. College of Oriental Medicine, 5. medicinal resources research center, Wonkwang University,

It has been suggested that oxidative stress may play an important role in the pathogenesis of diabetic
complications. The purpose of this study was to examine the oxidative stress of streptozotocin(STZ) in the cultured
mouse cerebral neurons and the preventing effect of vitamin E and and Benincasae Semen(BS) on STZ-induced
neurotoxicity. Cytotoxic effect of STZ and neuroprotective effect of antioxidant and BS were performed by MTT assay.
30 uM STZ decreased cell viability in dose-and time-dependent mannner, and vitamin E and BS diminished STZ-
induced neurotoxicity in these cultures. From above the results, STZ has toxic effect, and antioxidants, vitamin E or
herb extract of BS is very effective against STZ-induced neurotoxicity in cultured cerebral neurons of neonatal mouse.
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1. Al ZulQF

A ES] 2ol Kim'P9) whio) wat A8k
A% 1~3U% HFolA HES HFAE 025% trypsino] Zg}
¥l phosphate buffered saline(PBS)2&E RzIgt & 36T, 5%
CO,/95%airE £EH 7] oAl slgBIact. wigr &8 &
10% fetal bovine serum(FBS, Gibco)o| Z & Eagle’s minimum
essential medium(EMEM, Gibco) 2 33] A& & Pasteur |3
2F NEZE EelAldnt BelE AEZES poly-L-lysine (Sigma)
o8 A Nelg 96-multiwello] 3x10%ells/welld] WEEZ ME
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3. eERlAZ

2 dgola] AHSEr QM@ streptozotocin (STZ, Sigma) X
vitamin E(Sigma)® 212} AF 5T AEXE vFE0] Wil
HE 5 4YY IS s&E FMolo] ABSHAU 28 88
St org uieklo] Hrlsle ARESITh

=

3. 8129 +&

STZ7} thAB M 2ol miXlE G Ak flgikd ¢
A S AHAEZE 0.6% D-glucose7} EEFE minimum
essential mediun(MEM, Gibco)2 2 33 M& & 30uM STZ7}
2 dgAuolld AFMEE 12~96417F EQ vigke &
STZ7} MEo miRE SHEHE ZTABIICH

4. &8 Aa

STZo] <jslad |uld AFEdol gt giiaixel
vitamin EQ] QA GIE FABE] Y8l STZ Rl 2417+ Aol
50~150 ¢M =T9| vitamin E7} 2}z} TakE siQool Rg)
3 % ol BBS FARICE

5. e AlE]

4E A B¢ vigho] &ER wiEIBMEE PBSE 33
WA 48] HAH3} THe 50~200p4g/mlY SEE 2H7 289 &
F}(Benincasae Semen, BS)olA] 2417} E¢F HAEIS ©}2 0|8
304 M STZol| =ZA1A 0]9] F3E FARBIYCH

6. MIZNES B4

STZ7} YA A Zo) njRs EHENE 2445 96}
o] 1~50uM STZ7} 242 ZEHel wjQkololA] AIEE wjekst &
MEY WEESG MIT assay 02 £HSI O K3} STZo

A REE VNAEYHol tiFt vitamin EQ] FHE MIT
assay” & ZAIBIQCE MIT assay= Mosmann™9)] 2ol wie}
oIt 5, LBHELE YBAIZ iLE PBSZE AU A%
THE welld & L7} 10%71 EITE MTTE @0 3413 ¢
271004 MYBIATE tiY $FEE fomazan MITE 833 ¥
microelisa readerg 0}£235}4 490nmojAl FBTE SABIYC)
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1. STZ9) EXEH

STZ7} 1~50 uM 9 ST E Z}7t ZE uYgdo)A] CD-1
AE YA HHANZMEE 48217 S L&A & MEY
YES S MIT assayloll gl 2439 A 1 M3 10xM
STZE AT 2 thEF (100%)0ll 815K 22} 85.3% S} 61.8%
2 UEeERdtl.  E38 20xM3} 304M STZ Ae)Tolils
47.2%(p<0.05)2} 26.4%(p<0.01)ZE thE ol H1skd RAsA 2
AFIRATHp<0.05) (Fig. ).
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Fig. 1. Dose-dependent response relationship of streptozotocin

(STZ) in cultured myocardial cells of mouse. Cytotoxicity was measured
by MTT assay. The results indicate the mean+SD for 6 experiments. *p¢0.05 *p¢0.01.

AlZHe] Hlol WE STZ9] FEe TG Bl 304M
STZ7} 28 sigHaolA] AFMEE 129 A7F St uigst
A} A BESO] 1A el YSE A2, IRT (100%)0l) B]5}
o 782%F LERICH 24417} widolAlE 716%F LEhdTh
I 48R0 967 wliolixle P2 529%(p<0.05) W
43.7%(p<0.01)Z ViEh} RS ZHASKICHFig. 2).

12 -3 “«
Fig. 2. Time-dependent response relationship of streptozotocin

(STZ) in cultured myocardial cells of mouse. Cytotoxicity was measured
by MTT assay. The results indicate the mean+SD for 6 experiments. *p<0.05: *p{001
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2. ERtatx ) Yol g

BRSF THERIZ A EE 30 4 M STZo)) L=&A|7|7] 2437 ol
SHISHAIQL vitamin E7} 50-150 4 M L8 ZEEHE ul koA
212t AP ths ololl tigh FEEE MIT assayol] Sjgl] £
ALSH A3 STZURS AMelst 22 M29 YEE 39.2%2 LEhd
ol B3l 50 4 M vitamin EE QA Aglgt AR 68.5%F LERG
ch. 22} 100 « M vitamin ES M A2Ig S 868%(p<0.05)F
LIENEOm E3] 150 MO Helollades 923%(p<0.0n)FE LiER}
STZ9) Xeloll Hlgld {5 =A UEkITHFig. 3).
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Fig. 3. Dose-response relationship on vitamin E for its
neuroprotective effect on streptozotocin(STZ). The results indicate the
mean+SD for 6 experments. *p<0.05 *p{0M

3. EIBS)Y Wolaw

HHQF THHAIAMEZE 30 M STZo| =&417)7] 2417} Holl
BS7} 50~200 4 g/ml HE T EEE ePAolA] 2z HARISH
CHE ololl thgh HEHG MTT assayiol] Q51 ZARSH 23} 30 4
M STZPHE Aeleh 42 MEY YESES 45.2%2 LIEhd o H]
gtod 50 «g/ml BSE H XEigh & 639%Z Uehdct 2]
1} 100 2 g/ml BSE T RN2ZIg 3P 212t 7L6% 2 Lehtom] &
8l 200 g/mlo] HzloliEe 86.4%(p<0.05)F LIER} STZHIS)
Aeloll Bisld {5k E=A4 UERITHFig. 4).
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Fig. 4. Dose-response relationship on Benincasae Semen(BS) for
its neuroprotective effect on streptozotocin(STZ). The resulls indicate
the mean +SD for 6 experments, *p<0.05 “p<0.01.

=

AT ghEd AZHEY 28o) 844147 Aol
HuEHAYY, gin 844100) /A &A1719) el 7)

al

e yolEE Q771 guls) J@Eo] b, ti20] gk e
BHOA|Q) STZ7} &g 4ka 9t UETH BEH0) UTHL MAIHTHAL,
STZ9] 54 & 415 &4 SRollA] siolzls J371 AR
th6). 12Ut ololl thalAl= oFRIZEA] ARAIBE L& vzt Qict
515). WEI 2 @7E STZO SH 3 4 &3 71388
TE5P| Hsld 8FS e cl=HBMAEE 1~50 M STZY
SZ7t 42 2318 algolA] 482171 SOt uieh 2zt Al
o] MESo] IFM ol Ml skol vizisid FalsiA T4
HYTE o]ZE FIbe STZY} thEiIFAN Zol AESHERE
I YBE Y3F, ol K3 PulsinelliSe] RIE
Agk= AHolet sHlch

SHH, Y5149 X151 £44E butylated hydroxytoluene
ot ZREWI2T Z2 FHISAILI®, N-methyl-D-aspartate
(NMDA) £8x9] 2SR E Qa4 golRdrin B 2 v}
ATH*D. TR0 HA0l B AToIA STZY AZEHo|
A181E &4 FHEo] Aok ARIE v QLU o7io) tial o
AR 48] FEEo] AR ). el 2 ATl s STZ
9] MAZHO] E44HA9] 41 43 FFo) A=YIE 96l
7] A5kd 41819l ¢EQ] vitamin EE thd A1 Ao Azldh
F 304M STZ9) vjHolA] siFEt 23} vitamin EQ} X)is
Tof) vigisid M E9 YEEo] STZTHE At 2 Lol HIsk
FOASHA E71I6T) B AR o|d Fihe STZ9 EX4o|
A £49] mizfol Btk A WalFL Yo, o] Edl
YBhEEE AEHE9 wyo] skE AEH A9 WEHBH #A)
FYrk= NikiEDY 7pde FHo Cameron £}
streptozotocin O 2 FEo BhHY EF oA 2ERAHY 75
Zol7t Eiistalol 98 ol ZRcke ZIet YA)SIKct o
H, Qi 22 SRS EE0] HESH B 4E XY y
HHolL UEEY ATl ] guEolth= daE B}
HOA L JYTP. ol UMZEES X Fol FHEQ k)
SHEZO] JEE HFL Yt} B dFoAE JUFEEQ
SH7} STZY 21818 &4l ke 988 AP 5k &
Th7} 50 pg/miolA] 200 4g/mio) BEF 2}t Tgke wiYHol
A EHAEAIZE 2417 59 WA IS & 0]9] FTE TA)
A 5% JEHOE U9 Ael7t MES WEEE ST
om, E5] 200g/ml 39 AelojrE STZRIY) XEl9) Y&
891 45.2%0) B30 864%(p<0.05)E S9A5IH F K5It 0]
© STZ9] =E4ulolol S} 22 SR E20] e 539 ¢
€ AJAME] Fa QO™ EP vitamin EQ} Zo) 317} $RISLg
FHE NI QS Y6 Urh?. T2t STZO) AI8kE 44
o tigt ZE&HMoI8, BRUAALY ANFMEL &iloll thsh
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