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Table 1. Concentrations of total cholesterol, HDL-
cholesterol, triglyceride, phospholipid and
protein in injected HDL.
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gooooooo
HDL injected to WHHL rabbits was prepared from serum of Japanese white
rabbits by ultra centrifugation. The concentrations of lipids and protein in
HDL preparation were measured as described in Materials and Methods.
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Fig. 1 SDS-PAGE of injected HDL.
HDL injected to WHHL rabbits was prepared from Japanese white rab-
bits. SDS-PAGE of the prepared HDL was analyzed as described in Ma-
terials and Methods.

Fig. 2 Gradient gel patterns of injected HDL.
HDL injected to WHHL rabbits was prepared from Japanese white rab-
bits. Gradient gel patterns of the prepared HDL were analyzed as de-
scribed in Materials and Methods. See also Fig 1.
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Fig. 3 Percentage change of serum lipids and protein after HDL injection into WHHL rabbits.
WHHL rabbits were fasted over night (12 h) and then HDL preparation was intravenously injected via an ear. Blood samples of
WHHL rabbits were collected before (0 h) and after injection of HDL (1/4, 1, 3, 6 and 24 h).

Values are the meanst SD of 3 samples.

*, ** Differ significantly from the control at pJ 0.10 and p<0.05, respectively.
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Fig. 4 Percentage change of VLDL and IDL components after HDL injection into WHHL rabbits.
WHHL rabbits were fasted over night (12 h) and then HDL preparation was intravenously injected via an ear. Blood samples of WHHL
rabbits were collected before (0 h) and after injection of HDL (1/4, 1, 3, 6 and 24 h).

Vaues are the meanst SD of 3 samples.

*,** Differ significantly from the control at p<0.10 and p<0.05, respectively.
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Fig. 5 Percentage change of LDL and HDL components after HDL injection into WHHL rabbits.
WHHL rabbits were fasted over night (12 h) and then HDL preparation was intravenously injected via an ear. Blood samples of WHHL
rabbits were collected before (0 h) and after injection of HDL (1/4, 1, 3, 6 and 24 h).

Values are the meanst SD of 3 samples.

*, ** Differ significantly from the control at p<0.10 and p<0.05, respectively.
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Fig. 6 Change of apoB and apoE levels after HDL
injection into WHHL rabbits. (e apoB, o
apoE)

WHHL rabbits were fasted over night (12 h) and then HDL preparation

was intravenously injected via an ear. Blood samples of WHHL rabbits

were collected before (0 h) and after injection of HDL (1/4, 1, 3, 6 and

24 h).

Values are the meanst SD of 3 samples.

* ** Differ significantly from the control at p<0.10 and p<0.05, respec-

tively.

ooooooboooorPe0oobobonbOveLbLO DO
oooDooooobobooboOobouobEOAHDLODO
viDLOOOOOOoooooooooooboEeEOOO
gboobobobooboooooooboobobooboo
gboobobobooboooooooboobobooboo
HOLOOOODOOOOODOD EeEOOQOOOOOOOOOOO
00 EOO0OO0OOOOOOODMDObOOOoDOon
gbooboboboobg
gobooooLwbLoooooooobgooboobooo
gooooboobooiibLbobO LbLboooooon
gooooboOobOboobooOooimbLog LtbLobD OO
gboobobobooipLooobooboboobgooo
gbobobobooboooooooboobobooboo
gboboboboobomuooooooooboomon
LODLO0OMO0bOO00o0D LbLOOobogooboooogoo
obooboboboobOwHHLOOODOODOD LbL O
O0o0o000ooo™ILwLoooooooooooon

— 43—



gbobuogboobouooobooobooobooooboog
gdbowHHLOOOO LbLooooooooboooad
gbobuogboobouooobooobooobooooboog
00 LLbLO0000ooo™oo0o0o0oooooo
gbooodbLO0obobobO Lwtbrobooooooggd
gbobuoooboogobooabobogd

goooHDLOOOOD LPLOODO HTGLO O OO
ggobobooboobuoooboboLwLbLb g
gdLwbLogoooobooLwtbrbobbobgvebLdod
gt Lrpebboboooboooboouoboodgbddbl
gbobuodgobouooobooobooobooooboog
gobogoboooan

g ogog

O O E.J. Schaefer, P. Anthanont, B. F. Asztalos: Curr. Opin.
Lipidal., 25, 194 (2014)

O O M. Barylski, P. P. Toth, D. Nikolic, M. Banach, M. Rizzo,
G. Montdlto: Best Pract. Res. Clin. Endocrinol Metab.,
28, 453 (2014)

0O O R. Birner Gruenberger, M. Schittmayer, M. Holzer, G.
Marsche: Prog. Lipid Res., 56C, 36 (2014)

0 0R. C. Maranhao, F. R. Freitas: Adv. Clin. Chem,, 65, 1
(2014)

0 O B. H. Subedi, P. H. Joshi, S. R. Jones, S. S. Martin, M. J.
Blaha, E. D. Michos: Vasc. Health Risk Manag., 10, 205
(2014)

0 0OB. A. Kingwell, M. J. Chapman, A. Kontush, N. E.
Miller: Nat. Rev. Drug Discov., 13, 445 (2014)

O OM. Burstein, H. R. Scholnick, R. Morfin: J Lipid Res., 11,
583 (1970)

0 OC. C.Allain, L. S. Poon, C. S. Chan, W. Richmond, P. C.
Fu: Clin Chem., 20, 470 (1974)

00000d0ooooooomoonoormo

ooDoo0oOoooooDro0oDOdDOoTopmmno
oMo ooooo

O P. K. Smith, R. I. Krohn, G. T. Hermanson, A. K. Mallia,
F. H. Gartner, M. D. Provenzano, E. K. Fujimoto, N. M.
Goeke, B. J. Olson, D. C. Klenk: Anal Biochem., 150, 79
(1985)

(M0 R. J. Havel, H. A. Eder, J. H. Bragdon: J Clin Invest., 34,
1345 (1955)

Oooo000o0o0O0oooooooooOooooodmo
Ooooro

M0 U. K. Laemmli: Nature, 227, 680, (1970)

(110 1. Ramasamy: Clin. Chem Lab. Med., 52, 1695 (2014)

(110 S. Kersten: Biochem. Biophys. Acta., 1841, 919 (2014)

(100 T. Olivecrona, S. S. Chernick, G. Bengtsson Olivecrona,

M. Garrison, R. O. Scow: J Biol Chem., 262, 10748
(1987)

[0 K. Shimada, P. J. Gill, J. E. Silbert, W. H. Douglas, B. L.
Fanburg: J Clin Invest., 68, 995 (1981)

(0 C. F. Cheng, G. M. Oosta, A. Bensadoun, R. D. Rosen-
berg: J Biol Chem., 256, 12893 (1981)

(OO M. P. Williams, H. B. Streeter, F. S. Wusteman, A. Cryer:
Biochim Biophys Acta., 756, 83 (1983)

(0O J. C.LaRosa, R. . Levy, P. Herbert, S. E. Lux, D. S. Fre-
drickson: Biochem Biophys Res Commun., 41, 57 (1970)

(0 J. Augustin, H. Greten: Atherosclerosis Reviews, 5, 91
(1979)

(D0 R. J. Deckelbaum, S. Eisenberg, M. Fainaru, Y. Baren-
holz, T. Olivecrona: J Biol Chem., 254, 6079 (1979)

(00 S. Eisenberg, T. Olivecrona: J Lipid Res., 20, 614 (1979)

MO T. Kita, J. L. Goldstein, M. S. Brown, Y. Watanabe, C. A.
Hornick, R. J. Havel: Proc Natl Acad Sci USA., 79, 3623
(1982)

O N. Yamada, H. Shimano, H. Mokuno, S. Ishibashi, T. Go-
tohda, M. Kawakami, Y. Watanabe, Y. Akanuma, T. Mu-
rase, F. Takaku: Proc Natl Acad Sci USA., 86, 665 (1989)

(MO0 R. W. Mahley, K. H. Weisgraber, M. M. Hussain, B.
Greenman, M. Fisher, T. Vogel, M. Gorecki: J Clin In-
vest., 83, 2125 (1989)

(DOD. W. Bilheimer, Y. Watanabe, T. Kita: Proc Natl Acad Sci
USA., 79, 3305 (1982)

(00 M. Shiomi, T. Ito, Y. Watanabe: Biochim Biophys Acta.,
917, 92, (1987)

— 44—



Effects of HDL Injection on Lipid Metabolism in Hyper cholester olemic Watanabe Rabbits

Teruyoshi Yanagita™, Hiroaki Yotsumoto™ , Koji Yonekura', Hirosi Hamajima'™, Kyosuke Yamamotd™

“Department of Health and Nutrition Sciences, Faculty of Health and Nutrition Sciences, Nishikyushu University
“Department of Applied Biochemistry and Food Science, Saga University
“Department of Internal Medicine, Saga University ( Takagi Hospital )

O Accepted: February 00110

Abstract

HDL playsakey rolein protecting against heart disease viatheir role in reverse cholesterol trans-
port, or the transport of excess cholesterol out of the body. However, it is scarce the information how
does HDL injection via blood stream affect lipoprotein metabolism. The present study was investi-
gated the effect of HDL injection on lipoprotein metabolism in Watanabe heritable hyperlipidemic rab-
bits (WHHL), amodel animal to induce hyperlipidemia and atherosclerosis. HDL injection resulted in
the decrease of VLDL components; plasma concentrations of cholesterol, triglyceride, phospholipid
and protein reduced 12%, 25%, 30% and 17%, respectively at 6 hrs after HDL injection. Similar re-
duction of LDL components was also demonstrated after HDL injection. On the other hand, HDL in-
jection resulted to increase of plasma HDL concentration 2.2 folds after 15 min and 1.4 folds after 6
hrs. The present study demonstrated that HDL injection induces to alter lipoprotein metabolism of hy-
percholesterolemic rabbits.

Key words] Hypercholesterolemia, High density lipoprotein (HDL), Lipid metabolism
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