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ABSTRACT
Aim We used hedgehogs to study the effects of low
density lipoprotein-receptor inhibitor on the metabolism
of low density lipoprotein and lipoprotein (a) with 125
iodine.

Methods

Lactoferrin and receptor associated protein were used to

Low density lipoprotein receptor inhibitor,

inject into the body of hedgehogs via the armpit vein 2
minites before the 125 iodine low density lipoprotein or
125 iodine lipoprotein (a) were injected. The animals
were put to death in 6 h. The radioactivity in the blood,
liver, kidney, spleen, gall and adrenal were measured.

Results Experiments showed that the low density
lipoprotein receptor were inhibited by lactoferrin and re-
ceptor associated protein. The concentration of low den-
sity lipoprotein were decreased over 11.7%~86.7% in
respectively compared with control group. However, the
takeup of lipoprotein (a) in organs had not been inhibit-
ed, on the contrary it increases the takeup of lipoprotein
(a) by the lactoferrin and receptor associated protein.

The value of increasing was about 40% ~120%.
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Conclusions The results indicated that lipoprotein
(a) lose the capability to bind low density lipoprotein re-
ceptor since the configuration of lipoprotein (a) was
changed in binding apolipoprotein (a) with apolipopro-
tein B100 although the construction and composition
were similar with low density lipoprotein that they all
contain the apolipoprotein B100. It was inferred that
lactoferrin and receptor associated protein could activite
other mechanism on the cell membrane and favoured the
lipoprotein (a) into the cells.
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LhUELEFORMIMMETRHKEN,2 min EEHI-
KERBEAXR - MES(a),6h BLARE, ML &,
M VBB Rt LMGANETH, RRAA LR
HBA AT REGEQHREHNRERAREOLRE
B R RERKTRREG S IR 15%~86%
b, ELRHBRELLhGEGFOMNRE @R
ZERLELWHEA, AREREBES@QEAAY
i Wt R S MK 405~126%, KBERLA B
Fh@EAXEREANBE MM, LR 100 KE
6 Bl100,2a T HRBEG (@R KM T AL
BT TREAGEMH AL TEREABETOLKLES
HEN, ALEMARKB AL RES T LY
KRERBEOLARGEN, TREE T@RRO X
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H.Bx T LDL Z#&4h,iTF & 8B LDL Z{RH%
% H (receptor related protein, LRP) th & {2 i
. BE 8 (chylomicrons, CM) & & BOh f B
£ % B8 E B (B-very low density lipoprotein ,
BVLDLTEHA TR, EARATHZEREEF
ETHREBEL, EfEEERFETEEAR
. BHEMuERAXERESLLRP 2—4%
MEER ELECESRBEAENEEA
(CM f1B-VLDL), T LDL 24 FE5E SR
JEE & B100 8 LDL £ 4™ . A4 HHRIH
LMFIEREES LRP 45,3 HAEMW & LDL
Z4kF0 LRP 554E, W& A3 CM &R BB Y 18
B2, 24k 4 4 & 1 (receptor associated protein,
RAP)## F& & LDL Z{&f1 LRP 44,
FEFETHHRN, TRESHAKR A SEHRAEN
WIEHX, EH5HEKEERTHN LRP R HAEM
Ji. REMFRENZENESS, ATTHE CM,
VLDL 1 LDL A M. FHLEHIANRZ &
B RIAYHY, IREH )5 LDL SH AR
AL EMREZR — B2 EHFTRH, HAT
MILER. RIVKARBNGFIKAALBRTFIER
(lactoferrin, LF) fl RAP J5, B ¥ A'® I-LDL
H'PI-BRER (a), WEF kMl 5 x4 LDL #
BEH @AM,

1 #E5xH&
1.1 [EEgssat

REMEELCEANLE ATFABRETLH
1% d=1.019~1. 060 kg/L ¥4 ,8 % LDL, d=1. 060
~112kg/L B2 . BERKTRERGEANBEE L
@. 4 XX K AZE T X KR UELE, -37CHR
F#HAY,
1.2 ""I-tricheE 8

¥ Pittman £ 7 £ A" L- S H £ - BB EHF
CREEREOMBEO@. 4 F 88K WO
mmol/L)5 Na'™1(1 mci)# £ & K B 30 min, 2 mg f§
EOSHREARHAAE L _BMBERLZERN
30 min, #Ri0 8 3 & 1t 10 m] Sephadex G25 1i, 3t #i
NaCl-EDTA 4 C# 47 &, & 5 £ 0. 15 mol/L NaCl #
P B & EDTAH 0. 45 pm B R B E R B A 4, M &
EAF R4 EH S LDL 24. 1 mci/g B &, #H B

B®7I% - E A 13. 5 mei/g B B,#H B B8
3%.
1.3 =RE&ZSEQHLE

FHBLEE G EMAELT K K ¥ Kostner K
# 6,50 mg RAP # % 30 ml 50% &5 # & F (4 300 mg
BEEH), —20CRE. ERW2RXEFBTM0.5kg/
LERMP IS4amg/L _ R ARBEETERAATE
Fof ¥ #H 30 min, £ A& AT K,10 mmol/L PBS # 47
PP B _RABHERRTRBA S KB RAA 2
Ko XA BRERKMAH i, &F A 10 mmol/L PBS #
MK BN REELLATXR.,
1.4 XK

REAFRB MTIREARE KE 340£49 g,
2K 6 4.LDL 4,LDL+LF #,LDL+RAP #,k %
B@4A,EEB@+LF AR f§Ea@+RAP 4. T
HAREERTF# R LDL 4% 4 LDL 1. 4 kBq /g &
#,LDL+LF 4 # & LF 50 mg/ & ,2 min /5 B4 LDL
1.4 kBq/g & #,LDL +RAP 4 # % RAP 12. 5 mg/
Ry2min GEHHLDL1.4kBq/g hE; EE & ()4
AREEAGILIISOB/gKRE; EEF @ +LF 4%
HLF50mg /R.2min EE#L EE & (a) 1150Bq/g
BHE,FE B (@ +RAP 4 i & RAP 12. 5 mg/ R, 2
min FAEEAMEE S 1150Bq/gthE. #45 6h
RAFH(RAT Imn KTHREHFE.ETAL
EORRL URF. F R EXFEFLIR.ASHFE
HEBERARER BKRTHEFA T HAMTL
SEHFYE FEAZRERY RGP P HE.EAE
JiBa/g A KR,

2 %R
2.1 SIBFHERNESEREZORBOZS
M Table 1 8] B Fi LF fE{# LDL F 4k
M LRP By IE¥EBRIK,. ff LDL A S ASBE
MEABED, LHEMET TS H LDL &
&, JIEL 86. 7% M 45.3% . KEIABEAFE
FA & LDL Z{&f LRP E¥EA/ER.
2.2 RELESEOMNRTEREORHNK
Lo
M Table 2 7 7] W, 7 Al RAP f5,LDL #
AEHHABZENES N A LF —HBF K, 1K
WEBE R 11. 7% ~78. 6%, JuH R A RH A0 R A
1 (P<0. 05),
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Table 1. The effect of lactoferrin (LF) on the
metabolism of the low density lipoprotein.
Organ L(DL LDL+LF (b—n a)/a
a) () [§79)
liver 3424 2 824 =17.5
gall 8 415 1119 —86.7
kidney 2 642 1 446 —~45.3
spleen 8 098 6 912 —14.6
adrenal 3119 2 549 —18.3
blood 6 551 5743 —12.3

Table 2. The effect of the receptor associated protein

(RAP) on the metabolism of the low density lipopro-

tein.
Origan L(DL LDL+RAP (b—a)/a
a) [§:)) %)

liver 3 424 2 620 —23.5
gall 8 415 1803 —78.6

kidney 2 642 2027 —23.3
spleen 8 098 5165 —36.3

adrenal 3119 2287 —26.7
blood 6 551 51783 —11.7

Table 3. The effect of lactoferrin on the metabolism of
the lipoprotein (a).

Ot Lp(a) Lp(a)+LF (B—A)Y/A
& A (B) (%)
liver 855 1161 35.8
gall 3225 7 301 126. 4
kidney 1 050 1510 43.8
spleen 1 041 2 185 109.9
adrenal 810 1 376 69.9
blood 4 142 6 578 58.8

2.3 IBMABANEEZED QRIENEH

M Table 3 7] W7 f LF A {H & A i i
il LDL Z{kiEH M LRP IFHMEARE R ) E
BFHABEANTERS MR, SARFEX
JEE H QMBI E XK N, 34 N3 4E 35. 8%
~126. 4%, LH R EMEFAE I o1,

2.4 REEEEOMEEL @ORHEHTE®

M Table 4 5] WL i RAP A {HE A @i
il LDL Z{&f1 LRP ¢y MM EH (O EH
AANSERS HR . EHABEMNRKES
QYMRECE I K 0, W& A 41. 005~ 95.
8uZE, L HE MM ER () KRR R IE
T 95.8% . FAFX AR E B (DM IEI &g I
T 60.5% AT HARE R (O & R mT
68.7%.

Table 4. The effect of the receptor associated protein

on the metabolism of the lipoprotein (a).

P Lp(a) Lp(a)+RAP  (B—AJ/A
B! (A) (B (%)
Liver 855 1372 60.5
gall 3225 5 440 68.7
kidney 1.050 1637 55.9
spleen 1 041 2 038 95.8
adrenal 810 1 251 54. 4
blood 4142 5 842 41.0

3 it

B8 % B (a) 5 LDL f Z5HRIL 25 H R L
ALY S HEBEA BL0o fE LA I8 R
. FFEAMASER LDL gy EFEEHC, A
BREA@RTEHE 70%RISEH B100 4b, &
EREHEREANAREANEIEELS @, EE
d OB ERIEE L B0 BEC . EEXRLH
B E A ()5 sk e b 2O A LR FE
BRAEBVEEZ REUORMLBEEROGRE
Flel Wik, EEH S LDL EHARKRES
B 7A AR AL s 2 A R T &8 A F 2K
BEAHFIEFRERAMNE. —EEEFLHN
BREH@ES LDL 2hERBEZE S,
AR E A (a)% LDL F g 2R,
H— e 2 A WIS E H () F & LDL 2k f AL
ROBRISEN (D SRIBEA Bl00 48 F KT
THREMHE . MATEEMWH 5 LDL 2K %
&, HMEKRERS O2FEERFHEED
() . B FHIE4r B LDL M H § AW FR0E
Bt 5 LDL 2 (k& & o 40 M 4% BCBF 4% 10 A
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AR, EA1E A WI-LDL M W5 E H (a)
2RSS, #1T 3~96 h HER B
EWME. KU LDL 5EER@RERET
ERE, I E H (2) 7] e 2 i f 40 3 8 3h B sk
HeZhaems,

AT —#4 %5 LDL fMA5E A (@ AL
e, H 1L A LDL Z 4k LRP By &l H LF
M RAP Zsh¥ &Ik T " 1-LDL #1 '*I- jRE
H(a) 2 min EH AR HE &N, WE LF f1 RAP
*t LDL MR EH (O ARBRAY T, TRk
I LF 1 RAP %t LDL AU EAE MR,
FHEAMEER, SALHMEEE 17.5%
~86. 7% 22 1al, LI AT UEXT LDL 3R EEA &
Feff, et SR MEH + 8 LDL &8 KK
fik. lext BRI 5 544, LA LF 1 RAP
&, BEBEXT LDL B f& K, ™ H RAP &%
YERISRT LF, HEW 5 (30 8] 50 23 15 18 K 22 K i
RUF—CHMEIER. BT EWMRRER
4> LDL K Ti & & LRP, H it RAP M i {F
HEMAR, BFBYELS T LF f RAP XM J5&E
B @M B S HmER AR . LF f1 RAP ggi0
#i LDL Z{&f1 LRP {& ¥, (HEAREILEEA
@FNALME LTHERER (QOESAR
FE SRR, FREAEXMIEER BB MM
Fat. EETFHEEE@QSEHEE M. 1
HEMBEE A QBIERSI 100%5E4H,
HERES @OQRBFTREAZE T LDL Z &M
LRP #%#,LDL Z&EMFFM AL WS E A ()
MM, #EW LF 1 RAP X LDL 32 (&
LRP M MAEINKIE T ARA L ERE, 15
EH@EAZGHAMK. TEIRERBEA
(OHHREZARRREETRER.
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