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Hypertriglyceridaemia Secondary to Liver Discase
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Abstract. Some patients with liver dysfunction show a
marked hypertriglyceridaemia. a phenomenon most frequently
accompanied by cholestasis.

In this report we have identified, isolated and character·
ized an abnormally large (:300-700 Ä). triglyceride rich, low
density lipoprotein, (d 1.019-1.063 gfml) designated ß2-lipopro­
tein (ß2·LP), from the plasma of patients with hypertrigly­
ceridaemia secondary to liver disease. The ß2- LP differs
significantly in its percent cOlllposition ami protein moiety

Abnormal serum lipid patterns are often a880­
eiated with abnormal liver funetion. In the past sub­
stantial evidenee has aeeumulated indieating that the
eharaeteristic elevation of unesterified eholesterol and

phospholipids in patients with eholestasis is duc 1.0 the
presenee of a low density lipoprotein (LDL)of abnormal
eomposition and properties [1-4J, designated LP·X.
Reeently, it has also been demonstrated that various
liver disorders are often assoeiated with deereased
eoneentrations of serum :)(. and pre·ß-lipoprotein8,
when lipoprotein eleetrophoresis is applied [5-7].
Further studies on these two lipoprotein fraetions [7J

provided evidenee that the deereased eoncentration
of high density lipoproteins (HDL) is primarily due
to an impaired lipid binding capaeity of apo-lipo.
protein A (apo.A), the major protein portion of HDL,
resulting in an abnormally high proteinj]ipid r-atio of
the fraction, which does not stain with lipid stain.
Very low density lipoprotein (VLDL) eoneentration
in these patients is generally not reedueed but laeking
its apo-A protein moiety, causing an alteration of
electrophoretie mobility from the pre-ß- to the ß­

position [7]. Only recently partieular attention has
been paid 1.0 the hypertriglyceridaemia, whieh may
be found in some patients with liver dysfllnetion
[8-11], a phenomenon most frequent.ly accompanied
bv severe cholestasis [8-11 J. It has been demonstrated
tl;at major amounts of triglycerides in such patients
are found within the LDL fraction [8, 10, 111 and it
was suggested [8, 10, 11] that. this may be due 1.0 the
presence of an abnormal LDL, different from LP·X
and rieh in triglycerides. In the present study we have
identified, isolated and eharaeterized an abnormally
large, triglyceride rich LDL in patients with liver
dysfunetion and provided some evidence fOI'its SOIll'ce
* Dr. Rennto Fellin was snpport<>d by tbe NATO ReAA:lreh.
Service; C.N.H .• Rome. His prescnt nddrcss iso Istituto di
Clinica MediC!1 Gcnemlc dcll'Ullivcr~ita. Policlinico. Via
Ginstiniani 2. 35100 Padova. Ttaly.

from the unique lipoprotein-X (LP.X) specific for cholestasis
and also from normal ß-lipoproteins, both of wh ich are also
prcsent in the patients LDL fraction. Furthermore, some
evidence is provided suggesting that the ß2-LP is likely to
represent an intermediate particle of chylomicron metabolism.
wh ich accumulates in this disease due to a markedly diminished
hepatic lipase activity.
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and for a possible meehanism, responsible for t,he
aeeumulation of this abnormal plasma lipoprotein.

~Iaterial and JIethods

Patients

Blood sam pIes were obtained from :32 hospitalized
patients (aged 19-66 years) with val'iolls forms of
liver disea8e. The diagnosis was eonfirmed by cliniea]
evidenee, liver funetion tests and liver biopsy 01'
laparotomy (see 'rable 1). 10 patients showed plasma
triglyceride levels within the normal range (50-150 mgj
100 ml), 22 patients wel'e hypertriglycel'idaemie at the
time their serum was investigated. The serum was
prepared by low speed centrifugation from fresh blood
sampIes after an overnight fast. 1.7 mM EDTA was
added 1.0 all I'erum sam pIes and lipoprotein fraet.ions.

Ohemical analyses

Lipoprotein-X (LP-X) was detcrmined as pre­
ViOll81ydeseribed [12, 13] using thc" I~apidophor all in
far LP.X" (Immuno AG. Vienna, Austria). Agarose­
agar eleetrophoresis was performcd hy a modificat.ion
[14] of Noble's mcthod [15]; thc lipoprotein bands
wcre visualized by thc use of polyanionie eompounds
(0.2 M OaOI2: 0.6% Na-dextransulphate 500) [12].
The immunochemieal propel·tie>: of isolated lipo­
proteins and lipoproteins in whole serum were studied
by double diffusion [16] and immunoelcetrophoresis
[17] in 1% agar- (Difeo Baeto Agar, Detroit, Mich.)
01' 0.8% agarose (Serva, Heidelberg) gels employing a
barbital buffer; pR 8.6, ionie strcngth 0.05. The plates
were developed as previous]y dcsel'ibed [41. Rabbit
anti.sera 1.0apo-lipoprotein A (apo-A; eonsisting of the
A I amI A Ir pept.ides), apo-lipoprotein 13 (apo- 13) al1(l
apo-lipoprotein 0 (l1pO-O; consist.ing of the U I. U 11
and C III peptides) were prepared in our own labo­
ratory [41 and cal'eflllly te>:ted for- their >:pecifit.y,




