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A HRNEZIZ

ZRIT BTNV AR HPLC gHiEIc LB U R

EAY 77 S RAEEDOHEAMH

B

EEER 2 4 e TR

AZRY w7 - Fu—A%HRE LTI S RERZ T, TFEREE B 2N PHENRELN

(TG) & HDL-CholesterolHDL-C)IZfE STV 5, LA

DEBNERINTWD

LirfE, VAREAY T 7 7 2A0LEES

7 v A HPLC Wﬂf %, TG, HDL-C &tV REATE Y 7 ZTB W TRESED HEO A

LRV Z R LT, &6

LDL-C 2B\ T BMI & EOHEE(p<0.05)%~ L7z, Fi-,
small LDL-C 2B\ T LV AEREDOFE(P<0.00) %R~ L7z, S5
small LDL-C I8 T2 OB 2RI E £ 720 CRP L IEFIC

(p<0.05) Z 7~ L7273,

L7,

1. BWY

2008 F 4 ABAZRY w7 K
— LD TEiERHME LR ERD & FEER
EFEE BB SN, T ORERAHEB X
H ARG (TG) & HDL-C O A TH D, L
L. EEEHBEROMBKK & L TilFE,
small dense LDL 2" FEH SN 572 &, TG
X HDL-C oA TR, VAREAY TV Z
ADEBEITIZEOERNRmHEI LT
Do AW TIE, DPEDOMIG) S HEKH T
UREAEEZ F X, 727 T 2D Cho &
TG Z[FKRIZoHr & %57 v A1 HPLC 4
BriEo X 2 Rz iz T 28 HEE R L
72

2. LDL-C I8\ T BMI & A ERFAREN RO o 7203,

small

LDL-C 2R\ THEFH & EDFHRE

E 72 IEO B (p<0.0001) % 7R~

2. kL xS

HIEREEE ¥ —CAM Ny 7 2% 2
L7 5B P 100 4 (i 537 k) & xh 4 &
L7 R LICET — ¥ OFHfE R AR 2=,
KA, FRoMEE R LT,

HPLC #&EiX., 288 Y RNE Qo
(8C-8020,/ WY —)& H\\ F VA0 7 A
X LDL 43 O 45y BEde % 1) F S 72 3R B

(N 7.8 mm, £ & 30 cm)%& V7,
Mmig 5 1% 13 73k CEA L WK 0.3
M FERE S b U 7 A 50 mM b U & RS
. pH 6.8)% #fiii# 0.7 ml/min T L,
MEFDOVREAZR YA XL > TH
B L7-, AR TIEIN T L0 OEHIEE
2 ORI S, AT A VRN



EFEA1RBOT— X

W (F) 528+ 7.1 (35~ 68)

HE  (kg) 68.4+ 9.2 (46.8 ~92.1)

KBERAE (%) 235+ 4.9 (12.1~35.2) z
BMI 241+ 29 (17 ~30.9) ?

BEE  (cm) 84.4+ 7.3 (67.7 ~ 101.5) £
TC (mg/dl) | 2232+33.9 (151 ~ 358)

TG (mg/dl) | 148.7 £82.8 (46 ~ 419)

LDL-C (mg/dl) | 138.0 £31.2 (71 ~ 258)

HDL-C (mg/dl) [ 63.8+16.5 (35~ 110)

Jin(HPLC HHEER AT v 7 24g4h)
T Cho & TG Z [FK Iz H L7-(K 2.4 3),
Cho. TG ® & & 13 5 B 2 B BE Jn oD K8 ¥ ifn 1

MW, v~ 7T AR AT
o7z, UREHEHEZ 7 Z(CM+VLDL,

LDL, HDL)} O LDL & HDL %77
Z @ Cho, TG #FiREIEL, H U X TPIZIE
SWEHFRM e 7T Ao THEE LT,
HoNleN_"EZ—= 3T AL 20
EOSEIZHEESND (K 4), FEAOE—2
IZ CM+VLDL (2, 7Rl LDL T, frflX
HDL IZZhZNFEE T D, S HITAMZET
X, Z2® 20 O4yH %z, small, medium,

large, & X O very small, very large ® X

Column

/- 200/
Degasser

injection

Sampler

5l

LDL
— Cholesterol

— Triglyceride

CM+VLDL

HDL

11 13 15 17 19 21 23

Elution Time (min)

3 Bt/ N Z —

I, 1207 V—T I F LD, F/-, F
— 7 RN FE S T AR VA X
RO,

2.3. WEHRHT

W E fE 11X Windows H#EEHEEHT >~ 7 b
SPSS Managerl6.0 (Z X W 3#r L7z, #
oML t mEZH W, HEIE p<0.05
EAEEDY L L, RILICHOWVTITFEY
+THEHEFRZE (mean®=SE) & L7z,

[ 13 min Z @) — "

Detector

Enzyme
Cho

2 7 A HPLC 53 Hrik



LDL
<
£
2 s HDL
[7]
Z CM+VLDL | "
£
L M
9 11 13 15 17 19 21 23
Elution Time (min)
Major [ J J
Class 0 D~16 6~ 8
IComponent
Peak 4 b O 0 b 0 0
Number
Particle
Diameter >64.0 53.6~44.5]36.8~31.3| 28.6] 25.5] 23.0] 20.7~16.7 15.0~13.5| 12.1] 10.9] 9.8 8.8~7.6
(nm)
Subclass L M S LI M|S VS VL L|M|S| VS
VL, very large; L, large; M, medium; S, small; VS, very small
4 77 AL AT
3. MREBE EREZOMEBEHEB EOMBEZRT, 571

AL REZ TORERAEEATHD TG &
HDL-C 2B L T, BBV TIE L RTINS
HPLC itz btz Lz & 2 A, TG 134
BE4% %% 0.995, HDL-C (348 B4% %k 0.978 T
W IS WA A S b7z, RiED LDL
oA Xk, TG EHERAOHBEG@=
—0.590, p<0.0001)% /~ L 7=, LDL &{k®
TG/TC tix 0.235+0.078CF#)fE £SD),
small LDL @ TG/TC fti% 0.242+0.068 T
H Y. small LDL T/ EIZ TG/TC k23 &
o 72 (p<0.01), X HIZHBGHTIETO TG
& LDL-C OMHBEARAEE TRIroTDI
xf LT, KIEICEIT 5 large LDL-C & TG
A E 72 A o M B (p<0.001) % |
LDL-C &1 iEDFHE(p<0.001) % 7~ L 7=,

LI, VAREAFEEZ 7 2D Cho & FF

small

v 7 OEMICYRNEREES 7 AL OHM
. FHCEY 77 72t 0MBEER LT,
XHlZ, BEEERAIZLY, HBEOEA%
KL, CORSTHEOEAVWEZR LI,
TE7 7 AD Cho i, EPH., BMI, KjE1
FN HDL-C L AEZRAOHBE %7~ L7z (X
5), &Y% 727 7 A® Cho T, IEFH . BMI,
REERIRICEB W T HDL O T8 HFIC very
large 35 £ O large HDL-C & HE 2 A D
BaRrL7c, 612, B TIX small B &
O very small LDL-C 728 LDL £/K X v & F
B 72 IEO A B (p<0.001) & 7~ L 72,
ZOkOIE, YTV TFTATIEEES TR
VLR ERMEARRAON, Y77 T AE
DA RN RIS,

WIZ. TG L RFERZOREEHE & OMHE%
AT 6), EHEY T 2D TG THEAKMIC

X
%



Major
class
Subclass L M S L

CM+VLDL

p<0.001

e T | ]

p<0.01

p<0.05

p<0.05

p<0.01

| Wi e<ooo

EEME I I I

SEMmE I I I

VL, very large; L, large; M, medium; S, small; VS, very small

5 FHEK Y727 T Z(Cho)& A ¥ AREizH H O FH R

Major
class
Subclass L M S L

CM+VLDL

LDL

VL

Mmls]vs | [ttt p<ooor

s [T T T

] |:| 11 p<o.1

L
[ 1
- ] I:l 1 p<005
[

[ ] [] | e<oos

. }} p<oo

p<0.001

—
—
—

EEME I I I

SEMmE I I I

VL, very large; L, large; M, medium; S, small; VS, very small

6 FHEBIOY 77 T 2(TG)& A X RNEZIHH O

EOMBZR L7, Cho & OFIRE & 1T H 72
v REEE. BMI, &g £ 0 £ vy HDL-TG
CIXAERMEENA ORI, YT
77 2D TG Tix, M, BMI, {&HE=
HR A DM

2BV T, large HDL-TG 2
BzmrL7T,

ZoO X5z, HDL-TGIZBH L TEHE Y 7 X
TlHERS N s TMEN, 77 7 R
BOWTRHTZENAETH -,
FEBLIORY 727 7 20D Cho L EMZ D
MAEHBEUANDY 27 ~— 01— OMEBEIZD
WTHELE LK),



Major

CM+VLDL

class
Subclass

L M

M s Vs VL L| m| s Vs . Tn p<0.0

p<0.0

WBC

CRP p<0.0

RELE

p<0.0
o T T 1T T 1 Efl
Adi p<0.0
nectin | [ [ ] Wi oo
p<0.0
wams [T O | T T 1

VL, very large; L, large; M, medium; S, small; VS, very small

7 EEROY T Z A(Cho)k ZDf) A7 < —H— DB

Major
class

Subclass | L M ) L M S Vs VL L M S Vs .Tn p<0.00

WBC 1 ] - I:l 11 p<o.01

CM+VLDL LDL HDL

CRP | | | - | | | | I:l T Peoes
e [T ] T 2 e
motin L [ 1 1 L T T | = 31 :<0-00
v [ T 1 [T T 1 |

VL, very large; L, large; M, medium; S, small; VS, very small

8 FHEKVY T 7 T 2(TG) & EDY A7 ~—J—DHEA

Cho IZB W T, RIEM~—H —D A MLEK, ETOEET T ATB W THBEOEANH
CRP TiX VLDL.LDL  AERIEDHEEZ  #L7c, 6T, AmMER, BERK, 77
~ L7z, 12 small B8 X very small 4R F o, REFH T HDL 21K X
LDL-C (¥ LDL &K XY & A & 72 1E D FH B DWHT 7T AOHFPEERMBENG LN,
(p<0.0001) % r9—J, HDL-C 3 HF E A IoXHiz, FooY) 2RI~ —D—ITH
ODHBEZRLE, —H. T7ARKX7Fy  WIHLTEEIIFRAIOVY T 7T 2A0LENA
T, Ero VR ~—F—LEg L T, BERMEEANALOND Z EN RSN,



KIZ, FEBIOY 727720 TG & FE
EZOmEHBLUNO Y X ~—T1 — D
BliconwTEL LR (¥ 8),

HIwE, CRP T LDL £/ NA E R IEDH
BI%Z -~ L7c, HDL Tix., B ek, B A%
Ti+ HDL 2K XY ¢ small, very small
HDL-TG O LV AERIEOHE Z /R L
2o

5.2 % Sk

1) [ iRy =A%, B LWl U R o8
B DoM77 v A HPLC, A9
AL, 49 & 4 5 pp 111-118, 2005 4

2) BB, AZRY v v e —
LD ENE LS DDA PR,
2007

3) MR 2. &EILFE, &HEEW,
S Fasst, WA, AH Ky 7 Bz
BHEICBT D2 e-U 2 —WERE A
X v R B K OVl W R o
W& A TE BB O BEME . AT RNy 7
22 %% (4 %) : 370-377, 2007 4

4) Eckel RH, Grundy SM, Zimmet
PZ. . The
(review), Lancet, 365 % (9468 %) :
1415-1428, 2005 4F
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Analysis of HPLC Profiles of Unique
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metabolic syndrome.
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6.. FEFRKINDL

% 48 [ A REERAL F 2T, “A X R D
2B % Al HPLC S HriEic kX 5 U R
EAY 77 7 AEEOHF AN, M-

BB, TASES . R =R, mEEm. 4

e, =L fnpk, MIWEEEE Z (2008)

7. HHEE

ZoRFEALBL T, REOHIETLED X
DRI L ERD, FRTORRIAER
DEIBRIWML DA, FEEH a5 Ik
FWIZWWRBRE CE LBV ET,

TR RRRBIE, W IC KA &%
STWERDIEFTERNSTZZETHY,
Foke, BEBRHAEFTICRoTmL &, HDHW
FAFREE I e &b, WICHIT S SR
LTWE, MNP EFRSN TV DHEFICY
ZELS ET, RKWZAEPED EBWET,

RBIZRD ELEN, 20K 9 RRME
R HFIEEIZ AN TL 728 o 72 [ if 2 4=
EEZDOETIZHF > TS NTMAE, £ L
T, —fIZF, —FICE L@ I L
TEBD AU N—DH AR, B OE % b
REFETCWEEEET,



N

M

CA-180 2 X D apo AT,

B, EXULp(a) BIED

BERMEIZOVWTHOELE

B

AWFFEE TIE 2008 4F 9 HEE) O /N LS B 8y Ar ik
itz BHE L, (EHE WO FETOMEEIT- -, WAL BB I E %2 V2

EER2E AH BT

& (CA-180,/HiHriEER) D4 % OfEH

ZH7= 0.

KRR A D729, apo A1, B, E, Lp() DHIERE DME 24T - 72,

MERFD I AN 72055 . apoA T, B, E Ol
+ 2.36 mg/dl, 3.19 =
TH-o7z, Lp@DHIE
77

TN BEORE,
INHDOI A

T 11.06 £

AEORE
WCHEE LT R R 6720,

ERERITZENF.132.45
0.065 mg/dl & 72 > 7-(n =114), CVIEIZZNT4.1.97 %, 3.81 %, 2.05 %
0.377 mg/dl & 72 >7-(n=102), CVHEIL 3.40 % & 72 -

EWVSTHERFD I AN H 5 & |
ApoA1, E, Lp(a)ic

+ 2.62mg/dl, 62.00

HIEMEICTIUNELT D720,
BWT, o uEty T A

EIZEDEWTR LR 572, Apo BIZBAL TS HOBRFADBMLETH S,

HRER R KT 2008 4B —fR B2 W

i Llcob, AEE/on%H 1016

A OMFEERGE LT, CA-180 #HW\ T, apoAl, B, E, Lp(@%#llE L, HPLCkIZ XY, i

BOTEZ S RAIZEENIRa L RTFa— LK ORI % T &

L7z, EZoH% 7 uconT

apoA 1 & HDL-C % O apo B & non HDL-C OB % 7.2 & . MIEIEEIZZ42h 0.874, 0.958

A4

1. BWY

H @ o BT & & 1T A b 7 AT ic B VW TR <
HoubsinTind, 200849 A L0, K%
/NI BB T iEE (CA-180 4
FEX) 2EHL, WECHWDS Z LT
X, TOEEEHWDIZHTED, BES
Bt 25 72 CA-180 Z H\ 7= apo A T,
B, E, Lp(a) D I & K B 2 fat L 72,

CA-180 12 X % apoAl, B, E, Lp(a)® |

WL HEWAHBEN A B AL, BEROMRIZE 9 Z LD BTz,

ENIELWZ & &N 5728, HPLC {4
IZ2E 0 TC, TG Z#|&E L .apo AT & HDL-C
KM apo B & non HDL-C OB Z i L
72

2. kL xS

2.1. %%

WIS HMEEICIT, T & 3 — =Y
HDL-CHIEH (B AT v 7 2) & H\i=,



Flo, EWEOXGR L L CHIRLEFR HE
K50 2008 4 FLH B — ikl FE 2 b 2 = 2
L7zH5b, AEZEGELNZE X 1016 4D
Mg A x5 E L,

2.2. Fik

Apo A1, B, E, Lp(a)OWEI I, NHAE
b BB HrEEE (CA-180/ H#FER) %
Hnile, Zhid, FaXy MEE 1 &
YINESIEL L, 37 COEIRME T
b oarMbs &, M 2 2MA, L,
37 CoEEMTs KIS EDb %K
HEAZWET 2EBETH D, AFEIX, 7TH
A-TA—F NTE—] (FEKAT 14 IV),
THRBA— M NIFE—](FEKAT 1 T1V),
THREA— M NIE—](FEKAT 1 T1),
Lp(@7 7 v 7 A [§H—| (BKAT 4 HV)
AW, ZTD& &, apo AT OWE TIL,
oIV E 24 pl AFE1E 240 p1, A
2% 80 plgiFEL, FiKE 600 nm & Fl
K 700 nm CTHI L7, apo B OH|ET
T 7 v Ak 2.4 w1 RFE 1 % 240 pl,
I 2% 80 ulmEFEL, FKE 340 nm &
Bl & 700 nm THIYE L7z, apo E OHIE
TP a8 pl k¥ 1% 240 pl,
I 2% 80 ulmEFEL, FKE 340 nm &
Bl 700 nm CTHIYE L 72, Lpa)O#lE T
., g 4 pl, RE 1 E 240 pl,
I 2280 ploEL, EE 600 nm T
YL, BIEEIER Lo T,

7 & —fEYEmE HDL-C &M (i
AT w7 R) ZfEHE L, 200 ul 3§52 3
ODN T HELTE, 3 DO v S ER
KERE RO 1, 21,40 OMLEICE Y L, M
Rl FrEtey ML, 2E L, 124

~126 FHAZWET 5 & =1TiE, 1, 21, 27
DALEIZE Y F L, 28~40 OALEIZIEZY >~
TNEEy FLhoTlm, By LYV
Z® apo A1, B, E, Lp(a)%& L DO&R T
TCA-180 ZHW\WT 1 HTHIELEZ, Zh
e L7214 H ORI 43 [T - 72,
2 TH LT IE o TN T
CA-180 # W\ T, apo A1, B, E, Lp(a) %
HiE L, HPLC #Eic kv, Mo EE s Z
ANWZEENDR I L AT B — L KO H MR
W% Es LT,

HPLC W& X, 2EE) Y REA S EE
(8C-8020/ Y —) MW, 7 A%
LDL 45 o 4y i 6e % /) b S 72 3R B %
fn (A2 7.8 mm, B 30 cm) Wi,
Mmig 5 wl Z—EMETEALL, BT
(0.3MEFfE S F VU 7 A, 50 mM U AN
Fii % i i . pH 6.8) & — & D it TEHK L,
P A XL o TR LTz, 2Dk
X, P 0.7 ml/min, 13 77 fEfE (n=73)
F 7213 E 1.0 ml/min, 9 28 (n =943)
THEL, BT L0DOEHIEE 2 50
RN S, AT A VBRI
(HPLC 5 TC, TG EFE AT v 7
2 12X, TC KON TG % [A RIS HR H
L7z, TC., TG O & &35 & # & B O FF
¥MmiFGE AW, 7 a~ hX¥— 2O REHE
wHEMEIAT o, UREREE Y T 20 TC,
TG F|EIT . AU AELICE Y pEEL-E
— 7 HME (AR o 75 0) 2kvEE
L7z,

3. fEH &L B

1ICHE#EMYE (n=129) @ apo A1, B,
E, Lpla) DM ER R ZTRT, £, HBo
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w

apo EfEE(mg/d)
— o

o b r ¢
[SERT IS B NS AT I

1.apoAl (a), B (b)), E (c), Lp(a) (DD E

A La—20—flE LT, 1 HEHOH
EIWZBIT 2 apo AT, B, E, Lpa) D ¥ A4 A
a—R%FK 2R LT, BT —HXIZBITD
apoA 1, B, E, Lp(QRE 0¥ L fEuega =
IXENFH., 132.61 = 2.67 mg/dl, 62.26
+ 2.42 mg/dl, 3.17 + 0.085 mg/dl, 10.80
+ 1.99mg/dl &7e o7, TEh D CV il
X, 2.01 %, 3.89 %, 2.68 %, 18.39 % TdH >
77

106~120 & H O W E TiX. apo E 1TKAfE
(3.01 = 0.039 mg/dl) & 720, Lp(a)ix
KA (7.17 = 0.64 mg/dl) &7~ 7-, —
Ji.apoAl,BiX.Z# ¥ 133.88 = 2.84
mg/dl, 64.22 * 1.95 mg/dl &7V, W
b RERTNITR N o72, 106~
120 & H O T apo E K& O Lp(a) 2N KAl
Lol iR E LT, ERfOWE T
NERRRLEZEREZLLND, T

70
5w RNSsiSddatyugibng,
P
£ 50
® 40
@ 30
g 20

BS
(d)
20
o3
%;115* .
%wwm o
S5 "
*
0 T

T T T T T
0 20 40 60 80 100 120 140

NEPRRD T, EHbELERED, o
NNy FOREENTRY . ZALEOH
EWXThNELZEEZLND,

54~60 #FH O M E TiL. Lp(a) L& i
(15.95 = 1.53mg/dl) &7e>7, L L,
apoAl ,B,EiX. N < 133.15 £ 1.74
mg/dl, 63.04 = 1.62 mg/dl, 3.16 =+
0.029 mg/dl £ 720 . WPFh b K& 2Pk
Rbohlehhoiz, 54~60 FH O E T
Lp@¥EE L o7z iA L LT, RIEDR
AENBZHN5, Lpla)di# & LT, Lp(a)
TT I ATE— (FBEKAT 4 Hv) & H
WTWWE, REFHILOEE, 3> T Lpla)
F—=F T~ (FEKAT V) ZIRAZ
HTTLEoT,

85 F H OWE TiX., Lpa)ix 1.87 mg/dl
Elpolz, ZORRKRIFIAHTH DM, [FK
WZHE L7z 86, 87 F H OMIE TIXENE N
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2.1 FHOMEIZEITS apoAT (a), B(b), E (¢), Lpla) (D H A b — R

11.20 mg/dl, 10.73 mg/dl & W I ENE D
nNTWb, £72, apoAl,B EiX,. 1%
A 133.98 = 1.63 mg/dl, 62.20 = 2.04
mg/dl, 3.15 = 0.046 mg/dl &7V, W
NbRERTHIIA LN T,
106~120 FH 2R\ H 40 = 114),
apo A1, B, E, Lp@) oW ERRITZN T,
132.45 + 2.62 mg/dl, 62.00 = 2.36
mg/dl, 3.19 £ 0.065 mg/dl, 11.28 =
1.56mg/dl L 727, FNnEhd CVAEIL,
1.97 %, 3.81 %, 2.05 %, 13.83 % T > 7=,
F72. 106~120 FHIZM 2 T, 52~60 &

HE O 85~87#FHZR\ o5 6(n=102),
Lp(a) o ] & 5 1k 11.06 = 0.377 mg/dl
E720 CVAEIX 3.40 % & 7257,

IR ik, MIERED I AR WHAITD
WTEZX5, 786, apoAl,B, E Tix
106~120 HFH Z R W\WI-HAITH> W T,
Lp(a) TiX 52~60 F H . 85~87 F H. 106
~120 HEHAZFRWIZEHIZOWVWTE X D,

Apo A1, B, E, Lp@D¥ 7Lzt v
N L72ALE S LA T T R ol & &
2T, 72720, 1, 21, 27T DL EICE v
FL72 124~126 FH OEIZRWTH 5,

# 1.apo A1, B, E, Lp(a)® il & # 5

W pE R 2 (mg/d])  CVE (%) ¥ HiE %R = (meg/d)  CVE (%)
ApoAT 132.61 = 2.67a 2.01a 132.45 + 2.620b 1.970b
Apo B 62.26 + 2.42a 3.89a 62.00 = 2.36% 3.81b
Apo E 3.17 = 0.085 2 2.68= 3.19 £ 0.065" 2.050
Lp(a) 10.80 = 1.99a 18.39 a 11.06 £ 0.377¢ 3.40¢

an=129,Pn =114, cn =102

10



#* 2. (L&

T L ®apoAl

,B, E, Lp(a) D)=

& 1 21 40

ApoAT 132.76 = 2.42a 132.11 + 2.64a 132.70 = 2.63a
Apo B 61.22 + 2.162 63.82 = 1.72a 61.22 = 2.10a
Apo E 3.20 = 0.060 2 3.18 + 0.069a 3.20 = 0.069a
Lp(a) 10.97 + 0.428) 11.15 = 0.246"b 11.15 = 0.364b

an=37bn=33

Apo A1, B, E, Lp@D»FnZFhIZEH W
T, — B ED ST 21T 5 &
I,E, Lp@TiEZWwWidhd p>0.05 720,

BEIAonZ2ho7-, ApoB Tldp<
0.001 L7, AEZRENROLNTL, O
T, 1 & 21 K21 & 40 DT p<0.001
LY AERENALNTL, 1L 40 TIZ
FERICMEE 2D, 21 THEEE D, EED
PE L. WIS EE T DO/NS N T
HIEICHIE S TWL 72D, MIEFIZ apo
B ORENERD, FOTARLENH Z &
2725, oL, 20X o7z &

EITEZIZL WY, 2112ty h L7z apo
BOENE L R KIIAHATH 5,

ZY T VORER R EER 3ITRT,

Apo AT & HDL-C XU apo B & non
HDL-C OB D Z &M b TV

apo A

(mg/dl)

%o Al v 7o REREICON
T, apo AT & HDL-C & apo B & non
HDL-C oMEZ R 5 & K3 DX HiTho
oo TNEN OB EIL, 0.874, 0.958
LR Wb EWHBAR R LT,

4. FL 0

CA-180 12 X A IE TIL JERED I AN
DR (=N , B, E, Lp(@iZ\WFh
4 %L TFTDORREIZNEDL Z LB o T,
MEREOI AL LT, T VEORE,
RIEORE R EREBEXONDLIDOT, T
N E, T HIREOMBEIZER %

b b,
R bLE LESG, EEMmEIC
EFIZ

apo Al

£ o EAN
ROTHOLHMNEEZTDZLENDY |

F 3. @EZY 7 (n=1016) DM E fit H

=/ME =AE 5 {8 ZERE
apo AT (mg/dl) 2568 227.07 149.75 19.46
apo B (mg/dl) 18.72 160.85 78.02 20.86
apo E (mg/dl) 1.23 9.93 3.80 1.13
Lp(a) (mg/dl) .02 104.68 12.54 14.68
TC (mg/dl) 111.00 364.80 195.83 3341
(CM+VLDL)-C (mg/dI) 3.89 154.71 25.46 16.29
LDL-C (mg/dl) 31.66 283.88 110.75 30.06
HDL-C (mg/dI) 12.03 150.64 71.09 16.92
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BEFNO M BIZE S Z RN BT,

5. CHR
1) Okazaki M, Usui S, Ishigami M, et
al. Identification  of  unique

lipoprotein subclasses for visceral
obesity by component analysis of
profile HPLC.
Arterioscler Thromb Vasc Biol
2005;25:578-84.

Wu LL, Warnick GR, Wu JT,
Williams RR, Lalouel JM. A rapid

cholesterol in

2)

procedure for
determination of the total lipid

profile.Clin Chem,1989;35: 1486-94.
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1. @REBRFERRA T v 8 — (a) K
(b)— A,

2. hik k5
2.1. %%
SO B 8 R A B S B BB U

BRI T2 LEBEERED S b, %
T RIEOH/E LN 6 4 (B % 3
4. 34.8+t4.3 %) I L. SmKIERENR
FEOGERE L7 2 HECEF2[E,1.9 - 2.8 ata
D ERIEFE SN 1[5 R Mg ) 217> 72,

1 HBEWBEMEOMELE AT —Y 1, 2, 2
HEWREMZOMEZ AT — 3.4 & LT,
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2.2. Fik

BonzmiFo, FBEZ FAKROBYE T2
FAZEENDHR AL AT = L(TCOK D
S5 (TG) % . HPLC #£IC L v & & L 7=,

HPLC &1L, 28 ) RE BT EE
(8C-8020 /Y —)&EH Wi, # 7 A
LDL %7 [ O 4y B dE & 1) | & & 7= 30 5 BR %
(N 7.8 mm, £ X 30cm)% vz, Il
T 5ul & 13 ZrMIbE CHEA L7, iR (0.3
MFefe ST N U w7 A 50 mM K U A BERS K
% pH 6.8)1Z 3 0.7 ml/min TR L 7=,
T L6 OEMIKRE 2 DO/ S
. A T4 UBEEFERGHPLC HH TC,
TG R/ WA T v ALY | TC
KONTG & [RFCHH Lz,

L R B e oD R Y I T 0D R T A ke
ELTHENY = OREENOGIREZ KD
oo EHNC, Uy AELPIZE SV B FR
7u 7T L MNT, KT A A TEERS
niz ) REAEEZ 7 2K LDL & HDL
V77T AOKBELY, £ — 7 KRk
Mo EET T AONYER TV A X & RKD
7=

2.3. WEHRHT

M E 1% Windows H #EaFfENT >~ 7 b
SPSS Manager10.0 (Z X W 3#r L7z, #
HoMIE t mEcE AW, HEE p<0.05
ERBZEDY L LT, RLITHOWTITFEY
+THEHEFRZE (mean®=SE) & L7z,
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1-2 2-3 3—4
Large VLDL -1.004+1.200 | 0.776+1.332 | -1.22240.658
Medium VLDL | -0.651£0.849 | -0.981+0.789 | 0.499+0.332
Small VLDL 0.012+0.467 | -0.313%£0.548 | 0.012+0.291
Large LDL 0.737£0.959 | -1.131%£0.461 | -0.056+0.241
Medium LDL 0.170£0.672 0.969+0.342
Small LDL 0.103£0.336
Very Small LDL | -0.088+0.328
Very Large HDL | -0.308+0510 | 0.004+0513
Large HDL -0.106+0.259 | -0.565+0.484
Medium HDL | -0.404£0.544 | -0.125+0.513
Small HDL 0.747£0.393
Very Small HDL | 05070.206

F1. FYTHSAOALATO—LEETIE

(mg/dL)

Very Large HDL

Large HDL
Medium HDL
Small HDL

-0.399%0.168

-0.499%0.210

0.850£0.304

Very Small HDL

-0.032+0.154

0.251+0.128

p < 0.05
[ s <001

I 5 < 0.001

1-2 2-3 34

Large VLDL -6.393+4.917 8.438+4.874 | -8.848+3.789
Medium VLDL -2.283+1.099 1.870£0.729 | -1.584+0.759
Small VLDL -1.067%£0.458 -0.775+0.421
Large LDL -0.304+0.200 0.428+0.222 | -0.152+0.222
Medium LDL 0.419+0.241 | -0.003+0.166
Small LDL 0.381+0.243 | -0.149+0.125
Very Small LDL | -0.386%0.181 0.601+0.293 | -0.309+0.228

-0.317£0.163

-0.254%0.103

(mg/dL)

R2. FYTI720 FEHREELL

p <0.05

s <001
[ » < 0.001

LDL-C. /% HDL-C. K% HDL o H 45
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Abstract

ZOFEBROBIE, FUX 2 lCEGMORIELTIEE I L, ZIUT Lo Tl O RAlla "2+ %
MEID, THRLIFEDLIICENT 200D L Thotz, vuazr—Eol&kx, Fi~U U
iE (36.0~38.0% /L~ U K 10 5/ R, 10 70[#]) L7221 ieif L. W CALEICHEBRT 5 & o722
RIEZBIER T ENTED, ThEZHITH 2L TRGMICRELRL L, 1 Hik, 3 H#., 4 H%, 6
H 2B U 72 i R D5 BRI 2 30 2 7o 375 &, U /S BROEBUT R E BT A SRy, BkL
FIMERDELDS 1~4 BRICHEBICEML T\, EMhi A mEREUX, 3~4 HEICH - &b %<, 6 HEE

DM LTWND T e gnolc, ZOMEND, BB OBRIEN G R EL 5 2 Tk
0. WNCEHMEORIELZFIZEILTWD Z & RO, ERIZELWELOBND 1 #EH
BRORPRHNIEZ o TWD 2 &N NWR D, £7o. MBOEMITKT L TL UDIZURT 2 O3 ER A ek T
HDHZENHERIND,

1, Introduction

f?b:ym\%%ﬁﬁmﬁﬁbf FHEBM DR O WS NDRNVE L THD, HHF, AT
N = IMFFONRIZONWTHIENED DL, E T AT L~OBER RSN TE e, & 2, Wi
FRORBBIZBWTL, A7 F=U RN ERGRER X OVESAE 2 LT L, Juiqm, NK Mg, 3
A MIA DR, U RO, fURRE R, R AN - v~/ e 7 7y —P0RR EICHEEAER D
ZENRENTWD, o, FIHIZBW TR, —HOMOKMHRGZIOCAMAREL TR,
WZEWRETIX A T b= 2% in vitro THIRMESE 2 FRHI 92 2 L 23S ST 5, (Alberto Cuesta,
Rebeca Cerezuela, M. Angeles Esteban and Jose Mesequer, 2008) %= Z C., ¥ X a #H\ T, £k
DEFZIEEIF L, AT =0 in vivo TED XY IEMT 200 E LTcnWE B X To, £DTDHIT
FET. FUXa OREDRT LERTENELT 2 HIEEZRGET 20ERH 5,

XX azZ Lo e T HMBUCRIERNZ 525 &, RPTOME B SROILHE, 48 PN B
DEBROIERME Z V| AHEGE RIS EEPNIIZE ., RN RECEN L L TIEESN D, FT-,
XX a ORIERDIREE & 2 5 MR F OFRERMATIZU T O L > b0 b 5, £7T, SHICEAT
DRI TH Y | £ OB O ORNCAF RO MBI 5, AP ERIZEN, U Bk,
rm7y—VOEENEID, Fr¥a TIIAMIKITIZEAER bR, (SEBEE, AR
LR, 2002) ENEN ORI RAIADOBEREIL L < 73720 TWRWA, RIEFIIZ R L, 246 ORER
ARE S M CELT 2 Z ARSI IIE, RIEZEZ T2 L TX U Fa0REILELHETEH &
(Z72%, 2L, AT h=VE2GXTE0 RIERFITST 2 0EIRE OK T OELZHEd 52 &
ﬁf%éoioT9$£%Tmiﬁi%ﬁﬂﬁ Ko THRERMIAO ML IR N ED K9IBS DD,
HDHNE LW OnERE LT,
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2, Materials and methods

2.1. B

I A RIS ERIEH S ATER, 720 bRIVESCBED RV, W LREEDOF - Fa 5
VB%& . TAHOF ¥ a QRN GRATE, FEERBHEZIT/N S RILVKET 1 IETOfE Lz, ffid—H
—ElE L, HFAFEREOT, YHITHT LW B L, 2 hr— LB EDOF % g bEKROSE
HEHTZT b OEEREN, T2 H I EITTHOF X 2 OKIED O IEIESA A THEM L,

2.2. RIEFIIL

XX a OLEMEND, —FNCOE 108, —FlBEI244), fr40pyrnaz, oty hEHN
THWz, A~ UEiE (36.0-38.0%) % 10 fFIZAR, 48 7 L— ~Z 500 u Veell T2 Ai7= b
OEMEL, vaaz 1l THORL, 10 2FKE L7z, 10 9%, &~ U mRED S DIZE D
B OEMNEBI T2, — T OZBOEBEKNB AT E—H—ThTE, 7 lEFTE R A7 v b
\ZHBAE LT,

2.3, FRifn « AEA/ES

1 H%, 3%, 4 B, 6 BEOZNZNUZBW T, SEEND 0.1ml O Mgz L, 1 #Eifkiz-o
X 3MDOMEIEARZER U 72, Yetald, LT OX AP REE N T To70, HIG, 50 A % 7 —/b (Hl
FE 99.8%) THEIE L2 TH/0ICHE L, 30 43 M = AP PRAFICIRT, AEAKTHED, K<E&MLTH
LRIV,

2.4. MEROE % F7

JEFBAMEE 2 AV T, 200 FEORFERTEIEE LT, BEIKIC > | EEERIZ 10 Hif 23 00, 1280 X 1024
DEEY A X TH ¥ 7 F ¥ — Lz, FEEICBT 2MEREIT, EAMIZZ O 10 BEOAFHETRES
HFTWD, 7277 L, BEOMERBIIH KR ThH 72720, BEEAROMEROE HIEY &2 Kk L7 160X 128
DRIy DIHEL A, 64 1% L TRIROMERE L Lz,

G I DIERE L 7 D5 E R & LT, U o SER & BRI ER F U OV T T A AR O
Batiziz, 2170, ML TINH Y, BRIZE>TRATNELRLZGEA L2720, Rl X
S TEHRSTITL < 7R DUFERER - FPERIZOE T L oI AMmERE LT T 5,

2.5, = hu—/LEt
A PICERBIESNIEN 2L, EFRIELIZEFRURE SOF X a 2l Lz, 7277 L, RIEH
W% 5.2 DBHEEEIIITO T, SBERE G INVKIETH o 72720, SIFITFERBEL 2720 B ->Tn 5,

2.6. 7 — X JLE

24 THAZZL ST, 10 BEOERHEZ —EEOME LTV, EBRIED 1, 3, 4, 6 HRZNT
ITHONWT n=5 & LT, RS A RO, 22 b a— URECR L CIEBEIRIEZ1T> TR o
T, AFHIXBRET. 5 EEICOWTRROLELEZTT S, EBREEL 22 b e — A BEO 2 MERIZ )T 2 %
SRR OB G ORI HIEFE LW ERGE L, IR ; =2 b e — LE & ERREE T, S RN 23 4 i
RIZHDDBEITET RV, ELTAF2a—FT v MO THRIEZHOTHREHLEEZ LT,
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3, Results

3.1. UL /REREOHER

Table.1 U v/ Bk Ekdic 5 5 EEG

1 8% 1.2% 0.0013
3H% 1.6% 0.0013
4 HR 0.6% | 0.0069
6 Hi% 0.8% 0.0019

arvbkA—JL | 1.8% 0.0049

Figure.1
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—— EEFE —— I3 rO—IL{EF =E

Table.1 % 77 712& L7= b O Figure.l TH D, 7 7 7 O ITMERDE|IG OSFHE 2 IR
WL DTH Y, RA 2 NI ORI THERERE L~ T, 2y b — A BRZITREL T > TV RO T
AEUIRRAR VDS, BRDOT-H 1, 3, 4, 6 ARDOMERERZEL R LTz, RIEFHEZ G- BZOWTH
DHY, ar hr— AL ORICHEEEITREO LN, o, 4 BROEEZGENIFFICRE L, E
BREED Y UREBREOHR LIZL A ERONRWEF 2 5,



3.2. PERL A M EREE DO HERS

Table.2 PER7 [ MLER O MBI 56 A E[E

T [ menE

1 8% 1.1% 0.0033
3H®% 1.3% | 0.0024
4 Hi& 0.8% 0.0018
6 Hk 0.3% |  0.0009

arvbkA—JL | 0.2% 0.0007

Figure.2
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Table.2 % 77 71Zx L7126 O Figure.2 ThHD, 7 7 7 O IZMERDEIG OSFHE 2 IR
WL DTH Y AA 2 IO TAEREREL T, 2y b — A BRCITREL I T> TV RO T
AEUIRRAR VDS, BRDOT-® 1, 3, 4, 6 ARDOAMERERZEL R LT, * 2 hr— L OMIZA
BEMLOND Z L& T (P<0.05) ** o hr— AR ELOMICHEREERNRALND Z L ERT
(P<0.01) 7=, 77 7 O, S, JER AMERANRMERIC 5O 5EA 1L 3 BREY—7 2%, 0O
B DRI L, 6 HEEIZIZ S & DOKMEE TR TV EEFNFHARN S,

3.3. RIEDEET-

FUOX aRERORIEOH T 277, 1, 3 AHIIAEROEAEL L7k F a OKF7Z05, 4, 6 DA
THEEEZRVENTLESTO, RICEEZKELIZMOF ¥ a O+ Th 5,
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AREBRITITET, BRI K > TEREMESCMERDO DMIZEZNHDHZ L H TR TEDMERNZ KT 5
72, —EOMENNEID Z EEZRET ONR2NEVWIRIBESARD D, Y FECHEOMEIZLH A
ATEDS ) MERZ T DR ORMELZ I L T 2 ENREREA 9,

F7-. 2MmEREKE 1/64 LlﬁiP AELTWA 720, MEE AL X DI 0 MR EEIC /> T
Lio’(b\éo MERD A ZIZIE—FIZL, bIDVLRKEVEE T Y M5 LERPFESND,

. BERTEMED LD CESJ[:“C% LRIERDIIEE RO D Z LN TEIIE, L EEICHET 5
ZEMTED, BIZIET VRARXR TR, BRERIEMEZFOU Y TF— L0, BEROEEL LTHRIE S
NTEY, ZORERXDENEFCTHREICHESTHZ N TE5H, (M. Angeles Esteban, Alberto
Cuesta, Alejandro Rodriguez and Jose Mosequer,2006; |11 FiEs, JII EFE. 2001) LorL, FF

FEFEAEMPTE R T,

DUMBEORZLZUER L LTL, 2 hr— VB EORURENZET b D, ARITE > @R
BOX U Fa 5koTF—2Ear hr— gl LTHWZR, ARITFEERESCEEAF CIC L2220
e B0 ERITA ML AL ZIT 5720 Th b, KAERTIE, ZXHICH SN RN E <,
il S ERM S D FERIEDHIZ, BNR PV ARPNDEEZHBND, 72720, ZDOA ML ARFRIC
WL T D0 E ) I LU CUTHEME TIIon B0,

4.5, BEEBROZHN D 5 5

AREBRT, RIEFNRIC Ko TER A MEROGZISENEL Z 5 L) 2 EBgnotz, Tk, SEIE
DOOFMBEBRZF UL, EOREORIEFAPLTENL LV OREINEE S R IEDDONRITTE 5
7259, BlzIX, BREAEZ X > TRBEISBICETRON D NEWI EBRPEEBEZOND, o, Hr~
U UEE ST v 3k B LR D LB IR YEDY 3D 2 LD BRI DRk HIRE O TE P &
S R DO BRZRE L TH RV Lty
ik\%EUVN%@@’k%@WMi%%n@ﬂotﬁ IFHER « IFEREER - v /T 7 — VDK
MEEDZ, S HITHIPWSE CTMEROHERAIB S Z LN TEIUL, F X 3 OREISEOBET 570
S>TLBHEA9,

4.6. AHORE

AEIOERT, A~V VEE LY v adfEB L W) RIERIC L - T, A< & bR A Mk
DI & D IEEZRED T L BH LN o7,

TR, BHIOBEThH Tz, AT M= PR IRE I KT TR OV TR 2 ERNE 2

bihd, A7 b=V EEG L ECRIEARE 52788, AT h=r 2 &G54 TICRENE %2 5 2 727

(REBROEBREEEFI L), RIEAPRE 52720 LR CRIFZEINBEIZED X 9 BN B 5D Dt
TEDEAHD, ZOBE ARADFENAT b= 1TkT 5 SN RV (Nobuo Suzuki, Masanori Somed,
Kei-Ichiro Kitamura, Russel J, Reiter and Atsuhiko Hattori, 2008) & W o &6 HH DT, HEL
AT AMES B LD LI,



References

Alberto Cuesta, Rebeca Cerezuela, M. Angeles Esteban and Jose Mesequer. In vivo actions of melatonin

on the innate immune parameters in the teleost fish gilthead seabream. J.Pineal Res. 2008.

SWPE., RIEAFRO M, HEEMAEAR, 2002

M. Angeles Esteban, Alberto Cuesta, Alejandro Rodriguez and dJose Mosequer, 2006. Effect of
photoperiod on the fish innate immune system: a link between fish pineal gland and the immune system.

J. Pineal Res. 2006 Oct; 41(3):261-6

WS N EFHE - 7 VgD v F— AFEEREE © BB, % 975, 17~20, 2001

Nobuo Suzuki, Masanori Somei, Kei-Ichiro Kitamura, Russel J, Reiter and Atsuhiko Hattori. Novel

bromomelatonin derivatives suppress osteoblastic activity and increase osteoblastic activity:

implications for the treatment of bone diseases. J. Pineal Res. 2008; 44:326-334.



TATHAZ VR N FPA A I =K
TITFTITOBEEAT h=V
11070712 EFR 4 =RE 1 GLREAEE E)RRE)

Abstract

0.4~0.7mmol/L. A 7 k= AfF(E F CTHH - N85S « B OFAERZITH & KROMIEOFAILHE S
noHN, IROFALTFIFHEI RN EB300>TWD,

ASEIOFERTIZZDBEFERE LT, BREORRDL AT N = FEP COWEEROFAEDHEFZBIE L
oo TORER, AT h=3 7 7TV T OFEEOREZIHIT20ENH 2 2 L NFHHR I,

Materials & Methods

ME: 77707 (I AXALY)  Dugesia japonica

FEREHE T, BT OMREROTBAE~DAT N2 OFELE . Uy TEREFWZP A SYEICE
BRI HTECHoTe, Ll DRI EMES —BEMEDH L7 — 2 Z WD ONRETH 72729
et I 2RISR 2R ETOBEOLIAV, GIFHEE~D AT N =2 OFBEZ O TIF RGO
1O, VIR OFAFEORKREMSETELZIRDICE EE o7z, LIFICHRRE L, AT F=U BT
IR DBAEFOBEDOERTFIEZLT,

- ARG

FK - KIGoFE ([F757 YV 7 ORESL—E#» G+ £ ) KRS - EIET WE
ST HRRRR A 4T

1) 10%DOFEERHR AR T L, 2 2KE T 5,

2) K. BHEE,

3) INHERE, 557,

4) K, 55,

5) HERREE, WREE,

6) v 7k,

7) HERREE, 15[ 3 [E],

8) K. 2~3%

9) ZVEBYVEBMFLTIN=TITAENTD

AT N=UERBTICR T DA FOBIE

1.0-0.5+ 0.1+ 0.05mmol/L DA T h=U¥iK L, 2 br—AfEL LT2¥ ) — L2 Y EINZ 2%
KAEPEE L, b b BEOTEH & BRI UIMHRH O BA % 4 A BT 5,
R 2 %513, RdEEZ B2z & LTITW, Yoo B %2 11 HE) E8xi-, YV To 2 2

28



Rz,
Results

- PR Y

e LR ZR 1 - 218777,

c AT N UREBETICBI HEAFEORIER
JE & B OFAO T # X 3~6 1R,

1 @ R 2 : ReEfEk B

cont

1HH 3BH 78 H
X 3 BHEBE A D FFAE

29



cont

0.5mmol

1R B 8HEH
X4 : BEEMEEROFE (LK)

3BH
5 REMEAR DA

30



cont

0.5mmol

111111 ]

BJ7 : 0. tmmol&0.5mmold H % B8 : contd-0.5mmol® ks

31



Y1478 Bcontrol

9: RoMmA (Bef)

10 : RGN D I 1%

Discussion

- FhREYL

AT DR D FERRTA I O T KD EESIHEFICS AL R0 . BPTREIEDEND Z 7% <, B4
HALOBED LITLIEH -7,

FLREOEAVWBREREZRE ZOGARIREEV TS THRZ RO 200RETH -7,
PLEX Y ZOHECIFHEIREN 2 RBEROREEL LTUIMEY TRVWEE X 5,
REFEE LT, IV TOEEREMOCTEE LZOBREMEELL THrb, PASYEEEZITH HikE
MWEZ NS, UTIZEOFIEZTRT,

32



[ &
B T OEEWR (%) [24COTF 3REMEIT 5,
kDN T OEEWR : =X ) — (60%) , 7 auk/Li(30%), HEKEEEE(10%)

i A

ik () (2=, 2Lk R T 14 R T 5,

kiR A X/ — K =501

Ll ERROFEEZFEBRIIToT-E A, MR EITRA S bR N (B2 6 HLE) Bt
ENDHLEHIThoTz, ZHUIOWNWTIIE LR AT S,

« AT N=URBETICBT A EAFOBIE

2 HHIC cont BETIXIE - & 0 LIoBAFENEIZTX 5(0.05, 0.1mmol FHIEEZER),

1.0mmol #HEZ D H L TIZETEL LT,

3~5 H H Ti& cont, 0.05, 0.lmmol FEDOEEKRZAEITRKE VL DD, 0.5mmol FEE DZEHIT-> &V LTL
Do —HEBOFAEF TIIARNTEIHO TVLONBIEETE 2, K712, 0.1mmol & 0.5mmol DL (5
HH. B85 Z2RT,

7 B HIZIXIROFAN AR TR TE 7=(cont AE L 0.1mmol #f), X 8 (T cont & 0.5mmol D LLEE (7 H
H. B#) 277, £/, K927 HHO cont HOMEEL YA LImFHEERT,

0.05mmol~cont ff TH L L 7= fE{&IZEED 0.05mmol —EDA(3~4 H H., JRKARH),

UEED AT F=U3BAEFORREMEITL EE2 BN D,

LU, MU Cl3eIm o+ SESICIRATE 20 TERFEL ORI PEL <. IROFAENBLEL
Shinole, Lo T, TOMOUIWTGiEE LT, OEeafttll, @R et OEH) ., Y]
Wro =FHZ R AT, UTICEDOHIEEMREZLT,

OF=EaS 12l
EFHRR TR 2D EZUIMTT 5,
BH B CAEIRNBEL,

@R FEATeMEImr ONER)

BHEEEZ B 22 & LT, (RDH531F 8 F TUIIIARZ AL D,
BHMTIZE A EOEENEEG LT LEST,

AALY B HONT v Z—TOYIMC, Uitz 30 /3fIE &K FICHET 572 EOHELRRTZN, E
BRICHEH CE 21Z EE THRIEIT ERSR0oTz,

@)

GIrAIEX 10 2,
RPN R 72 EDOBHIC KL FAERBRRD 2T,

33



LU, BREHIIRBAZEDY, AT K 0 AR ES 25 Z LV LT,

ARIDOFERE K S DR, KOERRETEL, BIRIE LU TEORENBE L 2D L
HEABND,

34



NAFHA TR I =F0

AT F=VEBHAERA LT, BOBAEZRES D REER D D

WA 2AEREIEA GERNIEE S —)

Abstract

ZOFEBROBEIL, SEROBOFEICHTOAT = ORBETRLZ b, BF
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2, Materials and Methods
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Abstract

High doses of cortisol are known to suppress the immune system, and osteoclasts differentiate from hematopoietic
stem cells under control of immune system. We examined both in vivo and in vitro the effects of cortisol in high
concentration on the formation and activity of osteoclasts which were induced by allogenic graft of scales, and
analyzed the action of cortisol in the relationship between the immune system stimulated by grafting and the
induction of osteoclasts. In this study, we used the scale of goldfish, which is similar to mammalian membrane
bone and contains a set of cells related to bone metabolism as mammals. We first transplanted allogeneic scales to
goldfish, and three days later, we observed a cluster of osteoclasts in scales and higher activity of tartrate-resistant
acid phosphatase (TRAP) which was estimated as indicator of activity in osteoclasts. When we injected cortisol in
vivo, the activities of TRAP in scales transplanted to the recipient were down-regulated by injection, and this was
not seen in non-transplanted scales. We second extracted scales from normal goldfish whose immune system was
not stimulated by transplantation, incubated them with cortisol in various concentration for three days, and found
that both the activity of TRAP and the mRNA expression of RANKL, a kind of cytokine bound to the membrane
of osteoblasts, T cells, and synovial cells which facilitates the formation of osteoclasts, CathK and TRAP,
functional proteins of osteoclasts, were not influenced by cortisol. We third transplanted allogeneic scales, and
three days after the transplantation, we extracted them and incubated with cortisol for three days. In allogeneic
scales, The mRNA expression of RANKL and CathK increased by transplantation and that of RANKL and TRAP
decreased by cortisol, but in non-transplanted scales, these parameters did not change significantly. These results
demonstrate that the inhibitory action of cortisol on acquired immune system results in the repression of the

formation and induction of osteoclasts.
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Cortisol
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mRNA expression
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Experimant1-the in vivo effects of cortisol on
osteoclastic activity in both transplanted and
non-transplanted scales
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Experiment2-the in vitro effects of cortisol on non-transplanted scales
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Results

Experiment1
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1, Introduction
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2, Materials and Methods
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3, Results
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4, Discussion
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5, Conclusion
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