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Lipoprotein Ip(a) structuire

Originally described by Berg in 1963
(1), lipoprotein Lp(a) consists of a LDL
bound by a disulfide bond to apo(a) (2).
The gene encoding apo(a) is located on
chromosome 6q and is linked to that gene
encoding plasminogen (*1).

Lp(a), atherrogenesis and thrombogenesis

Apo(a) has a high degree of homology
ta plasminogen (2) and competes with the
binding of plasminogen to U937 mono-
cyte-like cells and vascular endothelial
cells (3,4). Histological studies have lo-
calized Lp(a) in the arterial intima, athero-
sclerotic plaque and in saphenous vein
coronary artery bypass grafts (5-8,9,10).
Lp(a) also promotes atherosclerosis by
enhancing oxidation of LDL, formation of
oxygen free radicals in human monocytes
and inducing smooth muscle cell prolif-
eration in arterial intima (11-13). Lp(a) is
thought to promote migration of smooth
muscle cells from the media to the intima
by decreasing the concentration of the
transforming growth factor-B, a migration
inhibitor(14).

Factors regulating plasma Ip(a) levels

Genetic factors related to the size of
apolipoprotein(a) gene are responsible for
the production of Lp(a) from the liver
(15,16). Lipoprotein Lp(a) levels therefore
differ by race(17). Other factors responsi-
ble for raised Lp(a) levels are acute myo-
cardial infarction, in response to preg-
nancy, advanced malignant neoplasms,
and nephrotic syndrome (18-25).

Measurement of Ip(a) levels
Previously measured by electrophore-
sis, Lp(a) levels are now determined by

*Correspondence

the enzyme linked immunoabsorbent (ELISA)
method(26,27).

Lipoprotein Ip(a) excess and CHD

Several retrospective studies (28-41) have
suggested excess lipoprotein Lp(a) levels to be
a strong and independent risk factor for coro-
nary heart disease (CHD). A study of familial
lipoprotein disorders found Lp(a) excess as the
most common disorder in patients with pre-
mature CHD(42). Results from retrospective
studies have been contradictory due to a num-
ber of methodological and statistical limita-
tions like inadequate sample storage tempera-
tures, inadequate Lp(a) measurements, small
sample size and wide confidence intervals
(43). The propective studies of the 1990°s have
clarified the association of excess Lp(a) levels
and CHD risk(44-51). The results of these
studies suggest that the Lp(a) level is a strong
predictor of premature CHD, especially in
patients with concomitant hypercholesterole-
mia.

Screening for lipoprotein Ip(a) excess

Lp(a) levels are mainly related to heredity
and presently screening cannot be advised for
all racial groups (52,53). Screening is recom-
mended only for patients with premature ath-
erosclerosis, a strong family history of pre-
mature atherosclerotic vascular disease not
explained by other dyslipidemias, or patients
with hypercholesterolemia who are refractory
to cholesterol-lowering therapy with a statin or
a bile acid sequestrant (43). Screening may
also be considered for patients with coronary
allograft vasculopathy (52), patients who have
undergone percutaneous transluminal angio-
plasty (PTCA) (54,55), and patients who have
undergone coronary artery bypass graft
(CABG) (56).
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Treatment options for Ip(a) excess

Lifestyle modifications, diet and exer-

cise have no effect on Lp(a) levels. Phar-
macological therapy is generally indicated

for at risk patients.

Pharmacological

agents lowering the Lp(a) levels include
benzafibrate (fibric acid derivative), nico-
tinic acid (3-4g/d), neomycin sulphate
| (2g/d), angiotensin converting enzyme
(ACE) inhibitors, and estrogen replace-

ment therapy (43).

Conclusion

Lipoprotein Lp(a) excess is an impor- -

tant and strong risk factor for premature
CHD in men and women. Screening and
treatment should be limited to patients at
| high risk for the complications of CHD.

Smoking, hypercholesterolemia and hy-
pertansion remain by far the most impor-

tant risk factors for coronary heart disease.

References

1.

Berg, K.: Acta. Pathol. Microbiol. Scand 59,
369 (1963)

*1. Lipoprotein(a) and coronary heart

2.

8.

9.

10.

disease, “w.w.w.hk.super.net/-
lgwong/yip5.html”
Gaubatz, J.W., Heideman, C., Gotto, A.M. Jr,,
Morrisett, J.D., Dahlen, G.M.: J.Biol.Chem.
258, 4582 (1983)

. Hajjar, K.A., Gavish, D., Breslow, J.L., Nachi-

nann, R.L.: Nature 339, 303 (1989)
Gonzalez-Gronow, M., Edelberg, J.M., Pizzo,
S.V.: Biochemistry 960, 91 (1989)

Walton, K.W., Hitchens, J., Magnani, A.L.,
Khan, M.: Atherosclerosis 20, 323 (1974)
Stenman, S., von Smitten, K., Vhari, A: Acta.
Med. Scand. Suppl. 642, 165 (1980)

Salonen, E.M., Jauhiainen, M., Zardi, L., Va-
heri, A., Ehnholm, C.. EMBO J. 8, 4035
(1989)

Rath, M., Niendorf, A., Reblin, T., Dietel, M.,
Kreber, H.J., Beisiegel, U.: 9, 579 (1989)
Hajjar, K.A., Gavish, D., Breslow, J.L., Nach-
man, R.L.: Nature 339, 303 (1989)

Cushing, G.L., Gaubatz, J.W., Nava, M.L., et
al.: Atherosclerosis 9, 53 (1989)

11.Naruszcwicz, M., Selinger, E., Davignan, J.:

12.

98

Metabolism. 41, 1215 (1992)

Hansen, P.R., Kharazmi, A., Jauhianen, M.,
Enholm, C.: Eur. J. Clin. Invest. 24, 497
(1994)

13.Sorenson, K.E., Celemajer, D.S., Georgakopoulos,
D., Hatcher, G., Betteridge, D.J., Deanfield, J.E.: J.
Clin. Invest. 93, 50 (1994)

14. Grainger, D.J., Kirschenlohr, H.L., Metcalfe, J.C.,
Weissberg, P.L., Wade, D.P., Lawn, R.M.: Science
260, 1655 (1993)

15.Lacker, C., Boerwinkle, E., Leffert, C.C., Rahmig,
T., Hobbs, H.H.:Ibid. 87, 2153 (1991)

16. Boerwinkle, E., Leffert, C.C., Lin, J., Lackner, C.,
Chiesa, ‘G., Hobbs, ‘H.H.: -J.- Clin. Invest. 90, 52
(1992)

17. Sandholzer, C., Hallman, D.M., Saha, N., et al.:
Hum. Genet. 86, 607 (1991)

18. Wade, D.P.: Curr. Opin. Lipidol. 4, 244 (1993)

19.Maeda, S., Abe, A., Seishima, M., Makino, K.,
Noma, A., Kawade, M.: Atherosclerosis 78, 145
(1989)

20. Zechner, R., Desoye, G., Schweditsen, M.O., Pfeif-
fer, K.P., Kostner, D.M.: Metabolism 35, 333
(1986)

21. Wright, L.C., Sullivan, D.R., Muller, M., Dyne, M.,
Tattersall, M.H.N.: Mountford, C.E.: Int. J. Cancer
93, 241 (1989)

22. Cressman, M.D., Heyka, R.J., Paganini, E.P.,
O’Neil, J., Skibinski, C.I., Hoff, H.F.: Circulation
86, 475 (1992)

23. Dieplinger, H., Lackner, C., Kronenberg, F., et al.: J.
Clin. Invest. 91, 397 (1993)

24. Wanner, ‘C., Rader, D., Barténs, W., et al.: "'Anid.
Intern. Med. 119, 263 (1993)

25. Stenvinkel, P., Berglund, L., Heimburger, O., Pet-
tersson, E., Alvestrand, A.: Kidney Int. 44, 1116
(1993)

26. Schaefer, E.J., Lamon-Fava, S., Jener, J.L. et al.:
JAMA 271, 999 (1994)

27.Cremer, P., Nagel, D., Labrot, B. et al.: Eur. J. Clin.
Invest. 24, 444 (1994)

28.Dahlen, G.H., Ericson, C., Furberg, C., Lundkrist,
L., Svarsudd, K.: Acta. Med. Scand. Suppl. 531, 11
(1972)

29.Dahlen, G., Berg, K., Gillnas, T., Ericson, C.: Clin.
Genet. 7, 334(1975)

30. Superko, H.R.: Circulation 94, 2351 (1996)

31. Albers, J.J., Adolphson, J.L., Hazzard, W.R.:
J.Lipid Res. 18, 331 (1977)

32.Berg, K., Dahlen, G., Borresen, A.L.: Clin. Genet.
16, 347 (1979)

33.Rhoads, G.G., Dahlen, G., Berg, K., Morton, N.E.,
Dannenberg, A.L.: JAMA 256, 2540 (1986)

34.Dahlen, G.H., Guyton, J.R., Attar, M., Farmer, J.A.,
Kautz, J.A., Gotto, A.M.Jr.: Circulation 74, 758
(1986)

35.Sandkamp, M., Finke, H., Schulte, H., Kohler, E.,
Assmann, G.: Clin. Chem. 36, 20 (1990)

36. Durrington, P.N., Ishola, M., Hunt, L., Arrol, S.,
Bhatnagar, D.: Lancet 1, 1070 (1988)

37.Genest, I.J. Jr., Jenner, J.L., McNamara, J.R,, et al.;
AmJ]. Cardiol. 67, 1039 (1991)



Acta Pharmaceutica Turcica
XLI (3) (97-99) 1999

38. Labeur, C., De Bacquer, D., De Backer, G., et
al.: Clin, Chem. 38, 2261 (1992)

39.Genest, J.J. Jr., McNamara, J.R., Ordovass,
JM., et al.: J.Am. Coll. Cardiol. 19; 792-802
(1992)

40.Parra, H.J., Arveiler, D., Evans, A.E,, et al.:
Atheroscler. Thromb. 12, 701 (1992)

41.Budde, T., Fechtrup, C., Bosenberg, E., et al.:
Ibid. 14, 1730 (1994)

42.Genest, JJ. Jr, Martin-Munley, S.S.,
McNamara, J.R., et al.: Circulation 85, 2025
(1992)

43. Stein, J.H., Rosenson, R.S.: Arch. Intern. Med.
157, 1170 (1997)

44.Bostom, A.G., Cupples, L.A., Jenner, J.L., et
al.: JAMA 27, 544 (1996)

45.Bostom, A.G., Gagnon, D.R., Cupple, L.A., et
al.: Circulation 90, 1688 (1994)

46.Wald, N.J., Law, M., Watt, H.C., et al.: Lancet
343,75 (1994) .

47.Rosengren, A., Wilhelmsen, L., Eriksson, E.,
Risberg, B., Wedel, H.: BMJ 301, 1248 (1990)

48. Sigurdsson, G., Baldursdottir, A., Sigvaldason, H.,
Agnarsson, U., Thorgeirsson, G., Sigfusson, N.:
Am. J. Cardiol. 69, 1251 (1992)

49.Ridker, P.M., Hennekens, C.H., Meir, M.J., Stamp-
fer, M.J.: JAMA 270, 2195 (1993) .

50.Jauhiainen, M., Koskinen, P., Ehnholm, C., et al.:
Atherosclerosis 89, 59 (1991)

51.Coleman M.P., Key, T.J.A., Wang, D.Y ., et al: Ibid.
92, 177 (1992)

52.Barbir, M., Kushwaha, S., Hunt, B, et al.: Lancet
340, 1500 (1992)

53.Desmarais, R.L., Sarembock, 1.J.,, Ayers, C.R.,
Vernon, S.M., Powers, E.R., Gimple, L.W.: Circu-
lation 91, 1403 (1995)

54.Cooke, T., Sheahan, R., Foley, D., et al.: Ibid. 89,
1593 (1994)

55.Daida, H., Lee, Y.J., Yokoi, H,, et al.: Am.J. Car-
diol. 73, 1037 (1994)

56.Hoff, H.F., Beck, G.J., Skibinski, C.I., et al.: Circu-
lation 77, 1238 (1988)

Accepted: 14.12.1998

99



