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PROFILING OF RAT BRAIN PEPTIDES TREATED WITH CENTRALLY
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Junichi Nakagawa”, Shirou Itagaki”, and Makoto Hayakari"?

Abstract This study is to be clarified the mechanism (s) of memory improvement by centrally active ACE inhibitor,
captopril. We measured the expressed peptides in the rat brain treated with centrally active ACEI (captopril),
non-centrally active ACEI (imidapril) and ARB (losartan) by HPLC and TOF-MS. As the result, we detected a
large number of substances, which highly expressed in rat brain treated with captopril, by the TOF-MS technique.
Molecular mass (m/z) of most of the all substances was less than 3,000. Since all mass number was confirmed as
monovalent ions, these values reflected in the mass number derived from the unique substance and were completely
different from mass numbers of endogenous substrates, such as LH-RH, substance P, B-neoendorphin, neuromedin B,
LVV-hemorphin-7, and amyloid B-protein, which are cleaved by ACE, and vasopressin, which is thought as a substrate
for IRAP in brain. However, many Zn*"-containing metalloproteases are present in rat brain. There might be those
metalloproteases were inhibited by captopril that could form a chelate to the Zn* in the active center of enzyme. The
many mass numbers obtained in this study can be also endogenous substrates for these metalloproteases.
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9% RAS Bl #0522
Control : O, captopril : 10 mg/kg : [, 20 mg/
kg : B imidapril ; 4 mg/kg : <, losartan ; 42 mg/
kg: AN =5 % p<005 vs control, **, p<0.01 vs
control.
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# 1 Captopril #%5-7 v M CRIEMICHIH L 722

2B M (m/z=MW+1)
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~3,000 : A, 3000~5,000 : B, 5000~7,000 : C, RAS #ifl|#)|# 5% ; 2>~ @ —)V :a, captopril
5 mg/kg : b, captopril 10 mg/kg : ¢, captopril 20 mg/kg : d, imidapril 1 mg/kg : e, imidapril 4
mg/kg : f losartan 21 mg/kg : g, losartan 42 mg/kg : h, : M E 2B & (AEHIZE 1 21).

(MW=1,060.2), LH-RH(MW=1,1823), substance
P(MW=1,347.6), B-neoendorphin(MW=1,100.3),
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4 TOF-MS 2 X % RASHIIAITRS- T v Mo 707 7 41) » 7 @ Gel View
i) Array : 50EE A o 2 2R (QL0), i SefF - pH 85, #ll5E € — K : positive, m/z ; 1,000~
3,000 : A, 3,000~5,000 : B, 5000~7,000 : C, RAS #Jill#|¥x 55 ; 23> ba—)L :a, captopril 5 mg/
kg : b, captopril 10 mg/kg : ¢, captopril 20 mg/kg : d, imidapril 1 mg/kg : e, imidapril 4 mg/kg : f,
losartan 21 mg/kg : g, losartan 42 mg/kg : h, *: Bl S /- (HREIZE 1 SH).
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5 TOF-MSIZ &% RAS #lIFIG-7 v Mgt 7Ta 7 7 41) ¥ 7 & Gel View
fEH Array : 595 4 4 > 2 #a8iE (CM10), flit4efd: © pH 85, Ml € — K : positive, m/z ; 1,000~
3000 : A, 3,000~5,000 : B, 5000~7,000 : C, RAS #iffil#l¥x 55 ; 2> hu—) a, captopril 5 mg/
kg : b, captopril 10 mg/kg : ¢, captopril 20 mg/kg : d, imidapril 1 mg/kg : e, imidapril 4 mg/kg : f,
losartan 21 mg/kg : g, losartan 42 mg/kg : h, ™ M S 2B (EEHIZE 1 B R).



HHERATIE ACE BRI 7 v MK TOXTF FEYWE 0531 101

Ty,

AW Tl CORLERFEOMITICENT
W3 EEINDE—) AKRETEITHEERAS
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7z, —HIERMBATEL DM % ACEITH %
imidapril, B X " ARB T&® 5 losartan &\ 9
N RRRIFRROINELZ RS T, INHORRIX
Sink & O & B 2R L B 72 (K 1).

WKIZ captopril 12 & % Ge B AR FERETCAERE T O fif
A2 HE L, T v MK T captopril $¢5-FF 125
BIDTLET 52X TF FEWEOMFEEZXTF N
DIHTIZ#E LT b HPLC % b NS HIKEET
o f e E T T e e RAT BV = 4 Hr T (TOF-
MS : SELDI Protein Chip System PSC4000) %
WCERBOTO T 74 ) VT RITo 7. ZOHK
., HPLC 12 & % 53 #7 Tl captopril DI
RAF LTI % ¥ — 7 D3P FRIF 926 55 12
MEh7z2 (X2, BD), ZOMITHSH»ITHI
AL RO L= 13 SN d o 7.

WA TERE A 4 >~ R IR & 275 L 72 Protein
Chip Array Ti&, BUSSM: pH 4.5 THE&E%1,000
~5500 MNICHEBITTH L T BT T F Ve %
Bl c & 722%, pH 85 Tid & & %3,000~5,000
PINIZ3EHDOATH -7 (K1 BLUTK 3, 4).
—7i, kA iR 2 ¥ 5 L 72 Array T
WA pH 45 TIX B Y 7 F IV EERT A 2 &
X TEXLh o727, pH 85 TH = £1,000~3,000
VNI 7P Va2 L BiERTE (K1 BLUK
5). T, M LY 7 F V3T XTEEHN
RpbZendb, ThENEEOWHTHLLEE
ZbNd. 61T, HEMTOREINLEEKIX
Zilif A+ 2L LTORENBGEDNDH), TDLH
Ry —ATREY 7 F I liA + ¥ Th Bl
AF v THLHIOHNENLEL ENDL. SRk
ENTHERBBIZOWTA T A% AT L 7245
B ITRTOERRE—HTHY, MBLAY T
F VI %2 OYEOEEEZ KL TW5D Z &
HONE RS

ACE 1 carboxydipeptidase & LC AngI ® C K
WiHis-Leuz Y10 @ L, AMEWOH 5 Angll %
H9 5. F72 ACE XS E M EMEAME <, amyloid

B-protein % & L 8% { O EFEE R T F N &4y
fRg 2T A ER S 7z B R UE ACE
DONIEREBELEEZEZONLERTF FOHER L
E—FLah»o7 %8B, ACEIZ X % amyloid
B-protein ORI IZE R M aw A H ) 4 OWF 58
XYWL b0 BbNs™.

—} IRAP I, oxytocinase/placental leucine
aminopeptidase & HIFIEI, oxytocin X vasopressin
RO AMEEL L THMSN TV, IRAP I3~
TFRFONKMG LY 7 I/ BE2GVEET DS, 2O
PN Zn* 2 F LT A5 7u 77 —ETh
R T LN AR S E b=t
7 —¥ & LTI matrix metalloproteases (MMP)®
95, MMP-2, 3, 9 IZMANTE & HBEIIHIL
TWAZE® % ACE L FMOM B RYEZ R §
Py FRTF 5 —EHWHNTIE 6 FEHBAFAEL T
WBZERHE SN TWEY, fEo THHEOW D
DMCHETET B Zn* e ¥ L — M2 KT 5 captopril
XINOLDORBEDOTEEZMH T LI e HEE S
. GO THONT-ZBOWEH ACE B X
' IRAP I X o TR ST A gePEIC D
W, SROMEMRITOMPITHRELV. %
B, GHOKE T, BN ACE B XU IRAP O
ENENONIEHIEEE L TEZLNTWSLVV-
hemorphin-7 B X UF vasopressin DIEHZEAL % 172
THLZEIETE L o7 L L7%AYS Hayakari
51%F v » LVV-hemorphin-7{Z %3 5 HYEbifk z
JHw 72 ELISA #:12°C, captopril #%5-5 v N & T
® LVV-hemorphin-7 &% J{ll5E L 72#5 R T, o
T LA A7 A 2RO TV Y. S
72T Cld Array (24 L 72 80K B 138 mg AH
YTHY, MIHBAL T CTHo-REMED E 2 BN,
AR RATIE ACELIC X % iR AR FERE D THER) RIS
LVV-hemorphin-7 A3H 2 58] % U TV A 1g
PEEHETE W,

2007 4K EI B AR R A 31 THRR RS AT ACE FH
EHNZ X BRENET O PRI HEY ST
DIk, Wik 1T%: ACET O R HAHE S SR A A% H
SNEZL  DIFREHAWE SN TS, BHE
D—HDT NI NA =R EBMSNIZEHITE
VT % RRHIRE ) DB Z AT o 728G R, HRKRAT
P ACEL Z AR 2 Sk L T w2 BE &, kA
LTV W EFIZHAR, FRANEDETHED DS
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| ¥

ARWFFENE R = 0F 78 2 B 1 g3 (BEhF e © AFge
F525928009) I2 & » THrbhiz. /2, —EBF
Ji%.24 4F BE A Rl & PR A 7 2k A Bk (Bh K 4B -
A S ER) D338 & =T TiTb Iz, R0 &
17128 72 0 imidapril O K % $E 7272w 72 H
W= RSP L R E 5
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