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Lipoprotein Lipase Distribution in Rat Tissues

Masashige SUZUKI, Takeshi KAJUU and Yuji SATOH

Lipoprotein lipase (LPL) that is bound at the luminal surface of the capillary endothelium regulates
the clearance of circulating lipoprotein-triglyceride fatty acids (TGFA). However, there are no suffici-
ent knowledge on LPL distribution in rat tissues and assay methods of LPL activity. The present inves-
tigation was therefore undertaken to study the distribution of LPL activity in fasting rat tissues and
effects of additions of heparin and serum, and the differences in the homogenizing buffer on the LPL
activity determinations in the rat tissue.

Male 6-wk-old rats of Sprague-Dawley strain were bred for 20 days (rats having access to food for
a single, daily, 15-hour meal from 19 to 09 hours). 20 days later, rats were fasted for 8.5 hours and
then killed at 17:30 hours. LPL activities in adipose tissues and all other tissues that were directly
homogenized in 10ml of 0.25M sucrose buffer (PH 8.1) and 50mM NHj; -NH, Cl buffer (PH 8.1), respec-

‘ tively, were measured as described by Gasquet et al. Both Homogenizing buffers were contained with
heparin at 0 or 1 iu/ml concentration. Furthermore, adipose tissue LPL acﬁvity was compared 0.25M

sucrose buffer with 50mM NHj-NH4Cl buffer, contained heparin at the five concentrations (0 ~ 10

iu/ml).

1) LPL distribution in rat tissues; the highest level was observed in heart and soleus muscle, middle
level in kidney and the lowest level in testis and spleen.

2) LPL activities in at adipose tissues (epididymal, perirenal, and subcutaneous) were at same levels.

3) Effect of heparin on the rat tissue LPL activity; LPL activity in adipose tissue was higher without
heparin in the buffer, there was no effect of heparin on the liver LPL, and all other tissues showed
higher LPL act1v1ty with heparin in the buffer.

4) - There was no effect of different serums (fasting serum for 24 or 72 hrs, and heating serum) on the
rat tissue LPL activity.

5) Adipose tissue LPL activity measured in 0.25M sucrose buffer was decreased as the heparin concen-
tration increase, however, there found no effect of heparin in 50mM NHj3; -NH,4 Cl buffer. Further-
more, adipose tissue LPL activity that measured with 50mM NH; -NH,4 Cl buffer was higher than
that with 0.25M sucrose buffer at all heparin concentrations.

These results suggest that kidney can efficiently uptake circulating lipoprotein-TGFA for the energy
source, there seems no effect of different serums added to substrate medium on LPL activity, and
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50mM NH;-NH,Cl buffer may be better than 0.25M sucrose buffer in the measurement of the rat
adipose tissue LPL activity to compare with those from other rat tissues. Further studies are needed
to select an appropriate homogenizing buffer and to know the significance of heparin addition to the

incubation medium.
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Tissue Buffer (PHS8.1)

adipose tissues — 0,25M sucrose

>___

other tissues — 50mM NH3-NH,4Cl
1. heparin, 1 iu / ml
2. no heparin

Substrate (v / ir)
10 %intralipid (1 vol)

rat serum (2 vol) incubation

— 1565 —

fresh-tissue
homogenate T

1

1 (37°C; 5,65 min)

incubation

“/v

FFA release
activated J per hr

. o ) -
0.4M Tris-HCl buffer (7vol)  (37°C,45min) ~ Substrate

(PHS.1, albumin 8.57%)

Fig. 1 Assay method of LPL activity.
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Table 1 Effect of heparin on LPL activity in fasting rat tissue.

LPL activity
peq FFA [ hr / g - tissue ueq FFA / hr / whole - tissue
Heparin
Tissue + - + ‘ -

Heart (5) 403127 11.5 £2.0% 434147 123+25%
Liver (5) 14006 143%14 187.3+114 191.0+22.3
Lung (5) 11.6%£1.5 59+ O.Sb 18.1%29 9.2+1.0
Testis (4) 8.4+0.3 5406 27.5+£3.7 18.1 3.3
Spleen (5) 5.7+0.7 2.6 £0.6° 5.3%0.7 2.5+ 0.63
Kidney (5) 18.8+1.3 14.7%1.2 51.7%4.2 40.1 £2.6
Gastrocnemius m. (5) 9.7%+1.3 23% 0.7d 37.0%5.7 9.1% 3.2b
Soleus m. (5) 51.2%6.9 30.4 £3.0 22.8%24 13.8*1.8

Values are means + SE. The number of LPL determinations pet group is given in parentheses. a, b, ¢
and d mean p <0.001, p <0.01, p <0.02, and p <0.05, respectively, when compared with the +

values.
Table 2 Effect of heparin on the activity of LPL from fasting rat adipose tissues.
LPL activity
ueq FFA [ hr [ g - tissue ueq FFA / hr [ whole - tissue
Heparin
Adipose tissue + - + .
Epididymal 76238 4 22.813.6% (5) 17.3 £5.8 (5) 514 % 8.8b (5)
Perirenal 9.1%1.1 (5) 18.1%+3.8 (5) 16.6 £2.9 (5) 34.7%£9.1. (5
Subcutaneous 93+1.8 (5) 19.6 £2.62 (5)

Values are means * SE. The number of LPL determinations per group is given in parentheses. a and b:
p <0.02 and p <0.05, respectivery, when compared with the + values.

Table 3

Effect of 0.5M NaCl on the activity of LPL Table 4 Effect of serum on the activity of LPL from
from fasting rat liver and kidney. fasting rat liver and kidney.
LPL activity (ueq FFA /[ hr / g - tissue) LPL activity (ueq FFA / hr /g - tissue)
Tissue —-NaCl 0.5M NaCl Inhibition (%) Tissue + Serum - Serum Inhibition (%)
Liver 159%1.2 119%1.2 25.3%6.2 Liver 17.2+24 11.8£0.8 27.9%3.5
Kidney 19.8+1.3 0.86 £0.3 954+1.8 Kidney 22.3+3.0 64110 72.0£3.5

Values are means * SE.

The number of LPL determinations per group is S
tissues.

Values are means * SE.
The number of LPL determinations per group is 5
tissues.



Table 5 Effect of 0.5M NaCl on the activity of LPL
. from fasting rat adipose tissue and heart.

LPL activity (ueq FFA [ hr / g - tissue)

Tissue -NaCl 0.5M NaCl Inhibition (%)
Epididymal 86.1 £3.6 3.210.7 96.2*1.0
Heart 68.2+3.5 0.9+0.8 98.5 1.5

Values are means T SE.
The number of LPL determinations per group is §
tissues.
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Table 6 Effect of 24hr- and 72hr-fasting rat serum on the activity
of LPL from fasting rat heart and gastrocnemius and
soleus muscles.

LPL activity (ueq FFA [ hr [ g - tissue)

Tissue 24hr-fasting serum 72hr-fasting serum
Heart 79.1+6.2% 69.7 +8.5%
Gastrocnemius m. 4.0£0.7 3.2+ 0.8b
Soleus m. 149%1.1 124 £0.6

Values are means £ SE. The number of LPL determinations per
group is 5 tissues. a: p <0.001, when compared with gastrocnemius
m. and soleus m. in the same serum. b: p <0.01, when compared
with gastrocnemius m. in the same serum. No significant difference
when compared 24hr with 72hr fasting serum in three tissues.

Table 7 Effect of heated serum on the activity of LPL
from fasting rat heart.

LPL activity (ueq FFA / hr [ g - tissue)

Serum
Normal Heated

Heart 58.1%£54 56.2t6.4

Values are means * SE. The number of LPL determina-
tions per group is S tissues.

No significant difference when compared with heated
serum.
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Table 8 Effect of heparin in 50mM NHj3-NH,4Cl buffer and 0.25M sucrose buffer on the activity of LPL

from fasting rat adipose tissue.

LPL activity (ueq FFA /hr /g - tissue)

Heparin (iu / ml)
Buffer 0 0.01 0.1 1.0 10
0.25M sucrose 204 £6.1 22.5 £6.1 17.5£4.3 12.8+t34 10.9 £4.6
50mM NH3-NH4Cl 33.2%5.2 30.7 £ 3.0 28.1 43 34.9 £6.1 31.3%*5.6

Values are means * SE of LPL determinations on 5 tissues.
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