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Effects of KSM on the Cytotoxicity of
Amyloid f Protein and the APP’s Molecular Weight

Hyun Sup Eom*

Department of Oriental Medicine, Dongeui University

In order to evaluate the neuroprotective effects of Kamisinsunbulo-dan(KSM), the cytotoxicity of amyloid p and the
recovering effect of KSM were checked at first. Then the viability of C6 cells was tested in comparison with each
concentration of KSM. The cytotoxicity of amyloid $(31-35) showed from 5§ puM higher to 100 pM. And the recovering
effect by KSM showed significantly at 100.g/m¢ concentration. And the cell viability was shown significantly over 200
ue/m? of KSM. This is thought that the viability has some relation to length of culturing duration, 6 to 12 hrs. Lastly
in the western blotting of APP, the amount of low molecule’s APP was decreased. So the APP form ratio(APPr)
changed to increase, and it meant that KSM can be used to lower the toxic APP, and can be a candidate for

Alzheimer’s disease.
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U #Flo|HE (Alzheimer's disease, AD)2 7| BEXOZ A7
Ae HEY HIE AT FHEA AAFHLE wWHA AL
E71811L Art. ThA] Wl ADE HRiEQ) AFMEZY Al
A X7t ESEE AU AgMEE F 7IX9 E5EQ]
HHg HoFEoh shile AlZ Ql Arle AEHRY 55
(intracellular neurofibrillary tangles, NFTs)o] 1L & Shh= AE
FHollA]9] OFUEO0)E ZF (senile plaques)olrt’.
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il Zl (amyloid precursor protein)Q] &3l IE (proteolysisjoll A4
A amyloid beta(AB)Zt FHFEUAA, Hdl HI vl
(hippocampus)} thi ) Foll RYFIAH SFE S ViEh= Aol
o® Blg olHo] WENESS FSIL JBMEY AT} QA
7159 #48 JHeE? FHOEA ADY Ee7} ®r)
A& TS wolyF ol FEIA EREE TMAHE
ZEHKSM)E IR A @rollxe B3] vl AgAIEo4]
¢} acetylcholines} WHE HBEXIE(ACKE, ChAT)ol &= &
e |ES vl Ytk o] AN AFFLEE W= RS
FIHURCE R JRRIMEEH0] QX7)E 7ol 285
Zgg ke A8 FEIMCE 1HA N LEBolHE NF
B3150) He)2210) amyloid beta®] Y HX ol ML F
Sjgol eloprt Ay im0l tiE SUsF 4 Utk
U Erlol AjAlEle 7154 AD(early-onset familial
Alzheimer’s disease)i= APP$} PS(presenilin)-1, PS-29] A1
0} (missense mutation)oll A FUHE AR YeiA Je=wl
Y el amyloid BE APPY] SEMOIEE L ZQ 3} marker
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biomarker24] APPro] F25|T Q=u? olz3 FEol 205}
o} 24 KSMo] APPY] EAFFE¥Slo] BIRl= & X amyloid
poil thdh mx)= EIE TEASHLAL itk o] AES ZRAQI
AMEEYD BEE Soll tigh Boln AYH uig AUe
APPrg B7Isl] {8t 71240 Adgolrt. wiels o] 2BE2
Q2 F Tau protein ¥ PS gene Soll gt BXHIEEHHQ] A+
g B3l 2583 E A&oP] st AREN AREE Aotk
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Table 1. Prescription of Kamisinsunbulo-dan(KSM)

ooty Moty E8(g)
olat Ginseng Radix 40
A Radix Angelicae Gigantis 40
ENE] Rehmanniae Radix Preparat 40
EAR} Cuscutae Semen 40
£5 Cortex Eucommiae 30
s Radix Achyranthis 20
= Radix Morindae 20
MNAX Rhizoma Acori graminei 20
FXt Lycii Fruetus 20
X Radix Polygalae 20
Xz Cortex Lycii Radicis 20
LR Poria 20
Total Amoumt 330

2. 899 A

7RRIMEZHS 108 2% 330gE 3,000m¢ round flaskol)
di 574 2000E Uik ER EQrh o] onag
rotary vaccum evaporatorg 0|88l 71t 553l o] s5Y
€ -70°C deep freezeroll A} 4A]7F EOF YXSIRCIZ} 24417} B
Qt freeze dryer2 SZAXSIY BUE Ao olE HY3]
3| 4alod dfdol AREsINCE

3. NE W AEug

2 Aol Al88 amyloid p-protein fragment 31-35%=
Sigma Chemical Co. (St. Louis, MO, USA)ollA] 78I} o]
£ 1 mM9 EE & 5% acetic acidoll a3l 20 °Coll B A3}
AL Mzl A 5o ARSI 4@l AKE3E C6 (rat glial) Al
Ee =M ZF28(KCLB, Seoul, Korea)oll] 2 2om,
MZO WMYES A5KI90%9 DMEMENX](Gibco BRL, Grand
Island, NY, USA)Q} 10% SEjol&&(fetal bovine serum, FBS,
Gibco BRA, Grand Island, NY, USA)i} 1%2] Antibiotic-
Antimycotic(Gibco BRL, Grand Island, NY, USA) 0] E§Hg
A E A8l viYBIPT) AEFE 37T, 5% CO2 25l
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A ulBl oM, wix] & ol 48217 mic} wEs AL, MES
9] Balol e AU T HYES lash] Ak 0.05% trypsin-
ethylenediamine tetraacetic acid(Trypsine-EDTA, Gibco BRL,
Grand Island, NY, USA)E AElgldd AZE BFAIZ T2 Al
EZiLE T-75 flask(Nunc, Denmark)E £A4 wFSIRCE

4. YA FujFE ol8¢ MEFee] B

AZMABE FIES] FGAlol AEE 075 x 10° 7i/ml & BF
Sl 24 A|7HEQY QYA BIIZ) THE wiAIE 99.5% DMEMI} 0.5%
SEfoFE AT} 1% antibiotic-antimycoticE #EH3H BIA & B}3o]
THA] 24 A|ZF BAQISITL. o1& KSME 58 dXzIsH 341
ol T}A] amyloid P-protein fragment 31-35& XI5k 6A17F
S¢St &, AUR HvlAE ol83lA 200609 BIEE 2}
Skoll W Felo) Hslg #E¢ tlS Kodak AFE7HMZIE €
EE o183l AR EHsKich

5. HemocytometerE O]83%F M WEFQ HH

M ZeRQHE 6 well plateo] COMEE 0.75 x 10° 7)/miZ B
FILL 4A17H50F QHEBIAIZ) TFE KSME AEld) 3A170 Foll
T}X] amyloid B-protein fragment 31-358 A2l&lod 12417} vik
SIFCE 1 & iR E MASKL 0.05% trypsin-EDTAS Xelslod
AEE BE/A oIS PBSE Ji6ld MZEE 22 tlg 1000
rpmC E 587 A EZSITE 459 MASIL MET 2
TS T PBSE 1 m 7151 SEG6] 42 & AE 2/
0.5% trypan blue(Sigma, St. Louis, Mo, USA)E SO F 210]
287 XA2I3Ich Pasteur pippette®] ZAIE #1412 018361
M EE hemocytometerZ 71 & YJA}x} S0A S 0]&, 20080
9 HiEE A3

6. Western blot analysisoil 9)g} ThMZ] glaio] B

Amyloid B protein fragment 31-35¢} KSMo| Aelg sixoil
Al 22t AR M EE PBSE Ao WL 0.05% trypsin-EDTAZ A
28l BRAI TS SR8k AZE SEEIIEL ol2A
2o}xl MEol HYero] lysis buffer(Sigma Chemical Co. St.
Louis, MO, USA)E HI}5l] 4Co)A] 3027 §12A]7) &
14,000 rpm2.E 3027 A BTk I 4BAE FIXct &
BHES D Yol S A E SDS-polyacrylamide
gelg Ol835ld M7IGEOE Ezlsi¥rh Eel¥ thilag
nitrocellulose membrane(Scheicher and Schuell, Keene, NH,
USA)SE electroblottingoll 9J3] ©HAAE olSAIZ & 10%
skim milkE 73t TBST(20mM Tris-HCI, pH 7.5, 150 mM
NaCl, 0.1% Tween 20)0]] Wol 4204 1417 Bk ¥ Al
# TBST= 587} 3 A3t thS2 14} antibodyE AE)
Blo AF20l14] 1417 BRSAI] 5 TBSTE A AlAE¢H Th2 23}
antibody& AMZ5I 420lA] 1417} RIZAIZITE 1 & TBSTR
587} 3H M A$H & Enhanced Chemiluminoesence (ECL) £
(Amersham Life Science Corp., Arlington Heights, IL,USA)&
AL83Io Xeray filmoll ZBAIA £F thldg BMsIL)
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Fig. 1. Morphological changes in C6 cells following incubation with
amyloid B-protein fragment 31-35. Cells were treated with amyloid B-protein
fragment 31-35 for indicated concentrations for 6 h and were photographed by
microscope(x 200).
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Amyloid foll Q3] £ A EY KSMoll 28t 3|8 s5HE
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A= Fig. 29 Zrh
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Fig. 2. Influence of the KSM on the amyoid B-protein fragment
31-35. After cells were treated with each indicated KSM concentration for 3 hrs

and were treated with amyloid B-protein fragment 31-35. Pictures were then taken
under a phase-contrast microscope at 200 x magnification.
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Fig. 3. Cell viability by KSM in C6 cells. Cell were seeded as described
in Material and Methods, and hemocytometer count was performed after amyoid
B-protein fragment 31-35 treatment for 12 h.
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Fig. 4. Effect of KSM on the change of molecular weight of APP in
C6 cell. After 3 hours since KSM is pretreated, the C8 cells were treated with 5
uM B amyloid. And then they are cultured for 12 hours and observed using
immunoblotting method.
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APPE &S] EMsh ME29) gk Z(expressed type 1
membrane glycoprotein)Q] &0l A 21H9} q210iA 3
HEC)”. APPE exonol wlgh oig) 7HX1S) isoform Eo] Y=wl®
amyloid p= 16H3} 174 exonB ol 93} FY=E il &
oAl FErEch.

HAEXRQ] APPehilZo] BaiE = 2 Mz} dlolli a
-secretase®} P-secretaseo] Q)& Z'Z}  soluble N-terminal
fragment@) sAPPa} sAPPB7} LEFAIX L MMM = 22
ZEE Al BARF 10kDax}t 12kDa®] membrane-bound
C-terminal fragmentQ] C8331} C990] LIsoiX| ol ¥
-secretaseof] 93] C830.ZRE{E p3 peptide’} REl% L CHE
BEE amyloid B7} FEIECE 1A 0] amyloid f&= vl &
AHER oRE) A9 A Yool X MM d3 HEY) F
T2 Uehs 222 Hol 012 F4E 838 MZriA}
A2 oln] 25| WAHE A Grh

Jdl amyloid foll= MR FRQ fibriln} Hy9)
oligomer7} EXigh=tl] Holl= zg amyloid fibrilo] SF%| 0
ADE vicE F01202 oARXITE & 2ol soluble oligomer
7t fibrilg 2= Aol JUZEEQ) Xujo] ol2A Sh=
=G fibrildr} 108 013} A1 SR QRS fibril BT 40
B o4k ATh= AKo] YSHTY. 3 AB(140)= i 81
(aggregation)E XA %= monomero] LMA3HH EEHH
STUE ok DA Ap(1420In] UFBME g 42
7le FHAT £ GERCYY. wieha 31 GuEoZ Apr}
o] 2AEE 7K FMEo] dEECE JiwEoe] YAV T



diEA] AB(142) MES AIB3H= Aol A9 HHE Eole A
EZ¢e ¢+ Utk

APPre XmZct7|1E 024 MMSEZ} U3 SHAEH 245
XoRe7|Eo] MEURIX] e 712l APPS} Xohe) BEY2
1O} amyloid B9 Q=TS A&HE Foll AR LaEQl
Aeha}oro] shig A=t & Borroni £13)2 Alzheimer &
1o} APPro} AARISl AR Zadhz Akl Jrhe ol
ZR0KEl] ATONA BEF APP BX1E9 Hl&(form ratio,
APPE 5l 1 AIEA FERIPGoE 1 Z:@ gaw
APPr(p<0.0001)2 E3}0] MMSE(p<0.001)2C} &4E {oldo]
ol Iy YEsIAct

APProl2t ¢1#|9] @i4THplateletoll= EARFO] 130, 110,
106kDaS & z}7] T 371X /2l APPYL =t of & &4t
ol & R(130)2 2AE 5hL 22 A(106, 110)E BEZ Ye
w1} HIE(APP form ratio)S @Weh}). I@u] Alzheimer EXh=
130kDax} 110-106kDag)] vl€0] B4R Hrt o AASHA Wed7t
E RS ¢ 4 Utk ol thA] Dol XM EAL 729 APP7E AD
ExlAE ZaRiEr) soluil 12X} APP7L HA EXSict
= AL usiy®.

2C112 o] 3 371X19] APPol 25 ¥I2dh= SAZAl 11
A BRI u1gS Briskedl ALEEIYE) & Borroni BY B
Holl w2} western blotoll LIERS 3l BAKY A st &
AZ¥E O 8 B7Hoptical density)3H3r}

2 =2oAE 0149 A E0] 2ASKH amyloid B 413
A EEH G KSMo] ol= tiEolL} SBA7 | A& B7ISHL Al
ZAEET APPro) QMIE BESINCE

24 2 Aol amyloid p 31-357HKE AESIRE
olAol MEZEHE Vehls 718 BE6IITE Fig. 10 ViR
H}Q} Zko] amyloid B2 w7} ool wel AR AEYU 7}
ZAGIHA AMsh= 8180 ol WAl 716180t Iela 5 1
ME FolMBEE MZ o] HY HolYs AEield ols
2 Aol A1EE amyloid pr} Hulgt MESEE 71RE HA
Zr}. Fig. 20lA4&= KSMQ| ¢t FE BoiF7] 215k amyloid
BE AElsly] 317 Mol KSME HARISIIL 6470l At
=289 =4 IBEN s BES Al 60 pg/mKE A
9] W3yt QiXInk 80 pg/meolA] 987 ZRAIEIIL 100 pg/ méoliA]
EZ0 pg/we)oll BIAH & o] SHEMUE SBARI A2 E &
Utk Wk oEg Adl Hok 80~100 pg/ w0l AFE =
7} gAlElojol g8 & 4= Urk Fig 3oiMe ME YEES
ANH Y] Y5k KSME AREIEE 3R]7F & 124]719] ZAIZE ull
4g 5l VYA AZESLE A A Holk 200 g/ msEE @
ojAlo} HIZA YEMAETL Boldris AE € & Urk ol
R&A1710] Zalglol wiel KMl 5571 218HA 8E5T
T wield ZAsh 1nE SEEEr EojUEA oW Us
L7} 5lojof gith= AKIE & 4 QT Fig. 4= BXHEO| THE
/H] E5F9 APPo} 25 ¥I23H= monoclonal antibodyQl 22C11

o185k APPSOl EXAE Hlmg Aolth 1EWCEREH
KSMO] 0~160 pg/me AlOloiME R & Xlol7} glovt
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200 pg/ moliAE= XEANE APP7 oA HHE SR HA
WHEIRSE & 4 AUrk vHHol 130 pg/mollA 9 HIlE HE
oA 588 Wit vehix adtitt

w2k APPro] 227t HX 22 A47t 2otk A2
xie) SEs HE AT e BN 2R oj¢e 48
€ B3l KsME 113 H 3ot AmlE Y27l F4 amyloid
Boll S GILENE BRG] =8 Tl FFAe APPY £
ArZEZE0l FElS 28E niXth= A ¢ & AU
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FHRIAEE0] amyloid O] AFMEZH] gl 35
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