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B|E MmE7 oA R PSS (Serum amyloid P component, SAP) XM B H° B R EKEEER
FIBEE LELRT 304 F—Y RAFE, 7TAYNA 2 —FKICB5 T 29.55-8EH T, TS
FHCIL S 4L T 508, Z OBERE, RV E AMREMR 2 ERSBIH I L Thiw, 4 SAP O F#
M), B, AREAY, A7 o4 Ptk 282 ncT 5 e 2EHME L, SAPEEIZE
FAELDRARI VA V2T 70—R-T 74 =T 4 —H 7 L5075 ViEl%E BT SAP 2 ESIL
KARE B THME 2 FR L, E—TTHGPRUEBGE THIE U7z, I SAP BAEIL, FM & dhic
oL, B4R RO E R 131.1+0.8mg/dl TH D, S0EE LD #+1135.08£1.31mg/dl
W EHL TV, 77, 15~50BARC BV TEEENLELIDEE (p<0.001) wEfEL =L, XRiZ,
EFAREo LM clid SAP BEOEE » A 5 & AEHICI34.48+0.94mg/d] THEIRIE, EiARAE
HCHUEE (p<0.05) @fEEnR Lk, —hH, A7 04 FREICXZBE >V TR, BEFEHER
PRGRE T AR AMIc o X b oy v (estrogen, E), 7 Fo 7> Ko X7 v (dehydroepian-
drosterone, DHEA) #¥:5 L7- & 2 5%, [ SAPEE L, ERS5THEA L (p<0.001), DHEA #5
THML7: (p<0.001), M EX D, t b T SAP #EIX, EfHedicaEl, BEMSEonE
HThY, ARBAICES ZEFHTCIRARRHCEfE2RL, EFEHZEICOWTOMmY SAP BE O
5, M SAP BEOBLZEZDHKBICIT E1c X 5 SAP EE TREALES L Twa I ENRE I .

Synopsis Serum amyloid P component (SAP) is a glycoprotein which was shown to be deposited
in periarterial tissues and the glomerular basement membrane. It plays a part in aging, and the onset
of amyloidosis and Alzheimer’s disease. In order to investigate the effects of sex steroids on the SAP
level in menopausal women, SAP was purified. Anti-SAP was raised through the immunization of
rabbits. The SAP level was assayed by micro single radial immunodiffusion. The SAP levels
increased with aging from 1.1+0.8mg/dl (mean+S.D.) to 5.08+1.31mg/dl in women. And the SAP
level in males was significantly higher in the 15 to 50 year age group than in females of similar ages
(p<0.001). And in the menstrual cycle, the SAP concentrations were significantly higher in the
menstrual period (p<0.05). During hormonal therapy in climacteric women, the SAP levels
decreased significantly (p<0.001) after Premarin treatment (from 5.66+1.45mg/dl to 4.15+0.94
mg/dl) and increased (p<0.001) after dehydroepiandrosterone therapy (from 4.00+0.74mg/dl to
6.07+1.14mg/dl).

From these findings, the SAP levels in human were concluded to be age dependently increased,
and higher in the menstrual period. And it is suggested that a sex difference in SAP is concerned
with the effect of estrogen fluctuation.
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SALTE O, ZOREE, KL E AR Y
BRD D 2 5%, T OEDFHIEERIEITHTH 5,

INAA Y — T SAP M #E 1 (female pro-

tein) Th-o> THEOTTBEMETHD, 7TAMAT 0
> (testosterone, T) #5 T SAP BESFEHIZ
WAYT 5 ePmREINTWEY, £7:,SAP LHa
ORI OBFEIERSINTBY, BEO
B IRAIMAE BE - SAP W& L, ZORITERA
BOEITEHRICHET 2 e EINL TV EY, &
SICERIT, SAP X7 VY A4 v —IiRIC b HEL G
T 5 Lwbh™, KM, NEBACE R
BRAEERL SCRERE LB Suf KN —
YARIEICEE T 279, SAP i}, AMHEHED
C-reactive protein (CRP) & [& U < & FWEMEE I
& D AAFORT (pentagonal) & LTSN
% pentraxin family?iZJ& L Tw 553, CRP X5
&A1& (pentamer) 3 FTH 2 DI L, SAP IFIE
e MBS AROEE ZoEL I TERE
SGFELTHEEL, 955 HEHE LEITN
20 MEEHA E L TiE, SAP IX, CRP L &BT
FIEOEKETHY, HEHELL T 323,
CRP iIHHE= &£ 9, VI OEL 2, £ b
SAP 3 Mife TEK &S 0?2, Z0IMHPEE
0.8~7.2mg/dl £ b n'®, B (F, S,
RIEZ E)CIIHERST 2, 20O SAP O¥EIZY
A rhA4y (4 —adgF >, V) OB5IC &
ZHDTHN'™, WE L SAP ZfE LKA
g (v7u77y—%) ORE - EREAZEH
LoD gEER (MM, ~ %) ») icBE5 L,
ARPHECEEEBE 2EH T 5, AWETIE, I
th SAP OFERIC L 2K E), HiE, EHEBREAN
AR KE), AT oA FICk 528 REE2HS
MIZT B OIIEFE L MEF O SAP 28R L
PLIMBE #ERI L, MM SAP BE % & — T
REEIBGEIC X > THIEL, SAP e R T o A
K OB E I DOWTHEFEL T,
MERUEE

I ##

EEIC X, BRI U835% £ TOIEHE & M I
RUBEFHEED DA T oA FREI TR
45~6ARE IR A IMTE % iz, FREERR & L T

HEME48%E 75

QS IME (NF A PP v 50 2EH L. FR(H
AOEfE, =7 K, B34 5B, #E2.95
kg ODHER A H iz,

I. & SAP OFs#®

l. RAKRY VY T 7 a—RDEK

BRSO RFEERKRTH 5., LT i,
Chesebro and Metzger?2iZfit > T £ 3R A K Y
nalrEERLE, ML TYXFLT S/
8 /=N, A FIN, T—FT )N, TEI=
RO, F U2, XY /=, RT I AR,
TiEEE Y — 5 (DL ERGHEEE, KRR, ¥9 =t o
7 rx=—)ViIKAKY 7Y 7 — k(X)) Dar-
mstadt, NA ), 7>»,3—F4 ~ MB-3(ZHT{k
%, WE) A 7 A (3X13cm) Wi, Rick 7 7
2 —Z6B (Sepharose 6B : Pharmacia LKB,
Uppsala, Sweden) % 7 YbLEFE (FIEHEE)
WEDEEEL, 7Y v F oy r (FIGHE)
EREGSE, KR LIZRARY va) v
FRCISHERIGE R TY 7V 7 2 = — LR Ak
DAY -7 ru—RARE

2. 774274 =20 TT77 14—

BRSO FHEERRTH 5, BT, ¥ 7
V72— )V RAKRY LAY k7 7a—2R80
ml #0.05M ¥4t A L > A L3mM 7 Y16+ b
VoA ERN.IM MY AEEK (pH 7.0) 12F
bl THTLIOD, 3HDOBEEMRT >~
T4 7 LML THE S - ME240ml % i L &
S-S 721812, 0.IMEDTA 2&% b ) XEEER
WX DB L, BEBEIC4.5m] TORELE
FIBE 2 OLE (OD280) THIEL, F2E—7
7NV LU TCEMLE (K1),

3. FNWVEBKZUPFSDS KRV 727 ) V7 S N7
NESIKE) (SDS-PAGE)

BRSO FFELERTH 5. BEGL T 1S, 7 v
A7 A (Ef16mm, 5 &99cm, Ultragel AcA-
54 (Pharmacia LKB, Uppsala, Sweden)) %#0.1
M btV AT (pH 7.4) &2 THEE{L L TfERIL
Tz, Zhie, 774 =274 =203 7774 —
WTEH LoD S, SFREORKE WRMEEEN
SrEEERE, SAP SFEIESEEL 2. 20 SAP 4
H% 77— L TEELESKEHT S L alCH—
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Fraction Number
K1 FKSAKRYLVAY -7 yu—A, Affinity Chro-

matography |2 & % SAP OBH /8y — >

vE—7nHo i,

Kz Weber and Osborn?"d 5 12 fE vy, SDS-
PAGE #11-o7:, hFE~—I—L L TF b7
O—Ah CH Y x> FIVEERFTE, 50 &2 v,
Z DREE, 57T 830,000 SAP £/ v —
anie.

4. Hit b SAP FIME O VEl

BElx 7z SAP % Freund 5647 ¥ 23> b
(Difco, Detroit, USA) &HicKRICHZEL 72,
D, 2HAMMET, BHE 3 N7/SAP %
Freund RE%EL£ 7 ¥ av> b &4z 3 BlEHIHRE
ZITo7z. O 2 BBICHFIRE DERIMLL, 3,000
rpm, 105 [EEG%, M58 L 7.

5. # 27 % v =— (Ouchterlony) ¥z X 2¥it
N SAP OREE

FERT NV OBEFLICHER L2t b SAP 2 Ah
2 R SUkE 21T - 72, KRiZ Dr. Pepys & D H
5 L 7c90 SAP Hilk & S RIWERL L /- Bl & 3k
FLEOSMmEEL TERIL o3RS cEAL, K
JEFR I R T 1 BRGE L PR AR & B2 9 2 & 4k
DYUREE bR TH 2 2 L BER I N
(2).

I, HRURERHREHA & f7uk

R D B, BaEiconTi, friERe
5858 £ TOHBELE2T N AN RIC (BRELMTIIE
HI& UCHBEMZ S0 TOfEic) #imL, AR
BN E S B D n»TiE, IEE RO Lom:
S5 A DV TTEBMAMRIMRAESHE L, ARH,
YURCHA, HEONHEH, BERRTHA R ORI CRRIm L
7. F£7z, AT oA FEEDOEEIZOWTIE,
HAEHHER % Bk & 3 2 PR tE344 (45~64

483

[ 2 Ouchterlony gz & 285t b SAP 0O
x) WREORERZE T A a5 > (estrogen,
E) tLT7vr=1>r® (AL, KK) 1.25mg/
H, ¥/7z, 7 FoxE7 > Fo x50 (dehy-
droepiandrosterone, DHEA : Kanebou, ¥ &)
60mg/H %= 3AMBRORS L, %501, &5%7
H, 14H, 21HICHFRIR & D £ %170 bk st
L7z, %8, Il DHEA, Estradiol (E2) ®EpE
BE—IIA T4V N—TFv b (E—5V47
A Y b —=7W5ER, HE) #H T RIA THIEL
1z.

IV. SAPEEDOE=R

1. ME—JTHEPRERL#E (Micro single
radial immunodiffusion method, MSRID)

SAP BEDOE®E X MSRID T{T57:22, 6.5X%
10X0.1ecm OFHF M TEHO Z & <, 2 %FEXE
4.1ml ZEA, BEE S ¥ THAEFERK (antibody
agar plate) #{E® L /. K (agarose GP36,
FHALFEES, FHE) £0.5M ~Nu > — LEEE
(barbiturate buffer, pH 8.6) IZ¥&fE L T 2 %W/
VIREOERMKE L, 5TCERFL, Zhi20.1
ml/4.1m] OFLIMTE ZEMIL 72, EERE L 7z fifksE
KRG 5130, BR2.0mm QR %2 HF, K
85348 (Dispenser PB600, Hamilton, USA)
El0ul EFEAREAERB LD EFHERHL C,
—ER (0.4ul) OFARINGE %2 UCHEA L, &
# L L CTxQSME (SAP5.43mg/dl #&F ¥
%) AU, #RIIMEEAR, SATICT28E
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484 LHCBULMET 204 F PRSOERE HPEEmEERE T 5
EEN—F SAPdl
( mm2 ) mg/
05 101
0 T Ry 4
. : N .’/’ : 84
20-- : i 1
T 61
154 ’/(/’
A

0 : et et
0 5.0 10.0 mg/dl
SAPRE
Y=507+1643 X X; r’ = 098
3 SAPZHERRO 1 6]

MIRRE L7z, RWT, 5Tk, REHET
H 50.02M, pH 8.0% 7’ #% iy 4 5 () & 15 /K
(borate-buffered saline, 0.85%NaCl) 22 L 7z
%, BAWREREKTELUIERKTHY, Z20F
FHE L TR, Rk ERR%
Coomassie brilliant blue G-250 (L2235,
HER) THREL, ¥MBESETH S, ILHEEmOBEE
ZEHHIERT & Ol K4 (Profile Projection
Nicon 6C, HANEY:, KB THREILAL THIE
L7z, #RIE O HEs DEFE % ZF L 7o 8l %
HEOFNS LKL T, SAP O EE = EH
U7z, BEORME R IE QS MIE D25%18#, 50%
B, 100% W, 20096780 % v CTERLL 72 (I
3).

2. MSRID TORIEEO B

SAP BEEHEEH (3.10mg/dl) DA% 204D
AEE CHEL, T ORE%S MSRID THIE L 72
Y25, BHIEMEO T RTIE2.95~3.28mg/dl (B
HIPRPE D95~106%) DOEPARICHFLE L 72,

V. ML

BB D FE DRE L, FEME DR tRE
(Student t test) XiZ Welch #ki2 L D 1T 72,

24

T T T T T T T T T T T 1 T
0 1 2 5 11 1521 3141 51 61 7181 R
§ 9

R IR IR IR
4 1014 20 30 40 50 60 70 80 90

(6) (18) (21) (33) (10) (16) (19) (19) (23) (10) (22) (41)(12)
(1) 21) (18) 1) (14) (14) (17) (15) (17) (12) (26) (56) (35)

FEDIE
(%)
(%)

4 b SAP RE O FEHER K OBk

¥ 1p<0.001, ZHEREGEMER

1. Fhic L 2B R OHELE

SAP OInrhiE R X 48 & gL 2, BT
108 T5.10+ 1. 54mg/dl (P91 + HEHE R )
5 580 T7.62+2.23mg/dl &, HETIF10
% X T3.76+1.58mg/dl » 5805% X T5.08+
1.31mg/dl ~ & 4l & i L, # OMEBEFRE
FHEMT0.49 (p<0.01), ZMHET0.50 (p<0.01)
otz 1, 20 o508V TIZEMS
DML VEE (p<0.001) WEBEERLE. %
72y 10AREFIE EHBP T TRIT L TAH S &
ATl B M4.82+1.82mg/dl, ZofE3.98+1.72
mg/dl, % T3 5 1%5.28+1.31mg/dl, &%
3.53+1.72mg/dl L 10RMRATE T HLE T &
WAL, 1RARBPETRBELELNED Sz (p<
0.001). 14T, RUGURUETIZEEDZES
e rotz (0.5>p>0.1) (K4),

2. ARRFEMICHES XF)

WRITIEEAREAREE T 220ROFEERT
YT 47 5 AT, HEBEAERERIE UGN &
LT3, AEHAO SAP OIMAEE34.48+
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SAP x
mg/dl I
7 -

0 i | | | 1

Al SRRl Hhont ik sk
gl R

5 HEREMCHES g SAP B 04 H)
% 1 p<0.05, FIARHAX POl U CHEONEA, S AL
BuErRLI,

0.94mg/dl T, HEONHA (2.74+1.04mg/dl), ik
HA%EHA (2.234+1.03mg/dl) iIctbRT, HEICSHE
L7z (p<0.05) (B45).

3. AT A FEEIC L 245H)

K RITPARIZ D LT, 45~64K DERTH D,
HEEHEEOEEFIGET O SAP OImfiEE I E
B GRTIX5.66+1.45mg/dl, DHEA #58 Tl
4.00+0.74mg/dl T, &5 3 AZOIMH SAP
i, ERSFET4.1510.94mg/dl &AL (p<
0.001), DHEA £ 58£T6.07+1.14mg/dl & B0
L7z (p<0.001) (M6, X7).

E #5 g4 E2#81310.4+0.5pg/ml TH -
7z, IMih E2R 3 E %5 CEBIcEE L, £514
HHZ66+15.6pg/ml & 72 -7z, DHEA #5511
1 DHEA B 132.5+1.0ng/ml TH -7z, Mt
DHEA B2 1Z DHEA %5 C#iE L, B514HH
\25.3+2.4pg/ml &7 -7z, E2, DHEA & SAP
DI DT E2& SAP & O Spearman @
FHEIREOE r=—0.44 (p<0.05) L HEZEOMH
%387z, DHEA & SAP & 0 Spearman MO#H
BIREIT r=0.66 (p<0.05) L BEZIEDOHE%
Dz,

z =

mEMmSED (Trace protein) D—2>TH %

SAP B3R EOEHBEY T HIHEI N TEB O,

485

N W Rt
I S SO S T S S

(-]

Before 1 week 2week 3 week

X 6 Estrogen #4412 L % lirf SAP e O 28
% 1 p<0.001 compared with control value

Before 1week 2week 3week

B 7 Dehydroepiandrosterone # 5.1z L % Ifi b
SAP BE OZE
¥ 1 p<0.001 compared with control value

DI A1E SAP O BRI E BM 2 7R/E L T w
553, & DEERER R VT KIS K ORI
BHTH A, SAP XA Ny 2 2044 VTFE T
O—AZNVRKRARY )V > EalfiiciES T
0%, BEOFBYCEN L W28, £~ SAP O
BRI ARARY va ) 2 HEHEL .
EMSAPOIMHFRE IS5 RO #HE T
0.3~6.8mg/dl TH D DKL L Gk TH -
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7z, 72, L& » SAP EZ{boB@ENEH XN
TEYH, bt b SAP 3 licfE-> Tz o
B OBIIAERE STV 3190, SREIOEIE T
b SAP EE X ER I > TEA L 7221058
KK E CRRBLERI T, 10ERTHL
&S N7z 72 D10 2 FTFE & EBF o T THRE
LTADE, I TCRBLERRDONZ»HT
2, BAETRALENIED oSN, 208550
B E CRBESEECSEEZ R L, Zhi3,
Ty N THOSNIMEHE L ITHETH o720, M
2504 RZE3Aor0FHOH 2 2 L HER
2Nb,

%72 SAP 1, CRP & 3B 0m R
Lo THEMT 2 AMHEA THABEE S T~ L
WEEERINS LD, 2avF icilaT
L3P0, fixdt, CRP & SAP i hZnRDE L -5
TEEAIICHE S T 5 2 LS ST B D 2OBRER
I s 6 BRGE S,

INAAY—TIXSAP 3ZMEMER THH- T, M
DHWEETHY, TS TH SAP BE»ZE
B A T2 EMESNTWDEY, 9 ThH

SAP BNAR S — L[Elkk, MEHEBTH 52, T

BETREHAEZRIZVLIEPRESIATWL
%9 b MZBWTHHKRAETIZING SAP B
BICRBLENESNTA, £ b TIiZ SAP 3\ A
AE =7 v b ERLYHMER (male protein)
THYH, BREOHBEMETH - /-,

7z, AR EENC DL TXIE» IR
EHEA LN OB ARHICERCEEL., 2
id, AMAED & L T SAP BiEGEABOBIE,
HAEcESLTwb o Tk ur E#HElx
3.

Kz, EHET v B W TIIg SAP B E
NE#KETERL, KPWES v T3 DHEA &
it SAP BENEA L1290, b b (EFH
EEFA) CRIEABFEITHTHELBT Y + &
e, M SAPEEREREICLVEASL,
DHEA #5ic X 08U 7z, Z D& £ 2 2=
OEWICEL T THTH 5, I, 7Y A
v IR EWEREDRENH D™, ZHITE#
5z & 0 I SAP OB 2 ET 5 2

HERGEA8E 75

EWZEDTNYNA T —IRDIRBECIEL D DD
Tl tHams L Twnsd, DHEA 3BEE RV
T UREER L R LV VREER O 2R T Y
RNVEVRBICLI>TEZOEESNEL S L X
o, 5Tk DHEA S 3.0 MmE RERO Y
A7 #HEIL TWw b0t L, ol Tid DHEA
EIEILINERERDO ) A 7 2D 5KF0O-—D
ThdrHEsnTn3?, SREOFEFEHERE L
HieBT5ERE»> b DHEA #51Cf-> Tl
SAP BEMSEIML TB D, LIMERERD Y A7
REOLAEEES R I N, Larl, —AEB
WTEAREO RV E R LT, 1 AV
> OERRERKT & L Co DHEA OfER»EH
ANTNB,

UEEDY e bzl SAPBE X, F#pico
NTHELSEEHEOBEEA T2, HREM
Ic X A2EENTAHS L, ARICEES AL N,
HRVE ARG L RS, SAPIEHICL S
ZALDFHICIZ EWC X 2RV E R EEI
Fans,

Farkz e, Mg L @R EED $ Lo E
FEBBRICEATHEEZR L £9. £/, SAP ORF® &LV
HECEEREBE 2THX £ Ue &R KEERAT A HE
HERGICEH O LT i, BEEEBEEHIEETE
¥ LIiEA AT o NCHFRE TR NTE S £ L
FEEMICHE BB £ 7.
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