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SUMMARY

The incorporation of activity in plasma lipid was determined after injection of u-C4-
gluco§e to normal laying hen. The extraction of total lipid from plasma was carried out
by the method of Floch et al. with some modifications. The counting of carbon-14 activity
was conducted by a Beckman Liquid Scinﬁllation System, The concentration of plasma
lipid was estimated as much as 3,070mg per 100ml of plasma taken at 5 minutes
after injection of tracer ambunt of u-CM-glucose. The specific activity per gram of
plasma lipid carbon atom per injected dose per kg body weight increased gradually follo-
wing the time after injection until 120 minutes, whereas the glucose activity decreased

logarithmically. The partial incorporation quotient of activity in plasma lipid from that

of glucose was 0.73% until 120 minutes after the injection.

INTRODUCTION

It is well known that glucose is broken down
to form triose which is oxidized and produces
carbon dioxide and acetic acid. The latter assoc-
iates with coenzyme A to produce acetyl coenzyme
A, These reactions occur aerobically in the
living cell. This acetyl coenzyme A - contributes

to produce many kinds of fatty acids ’through

malonyl coenzyme A, long chain acetyl coenyme
A and phosphatadic acid. Hence some of the lipids
are derived from glucose.

At the previous investigation of turnover of
glucose,? it was shown that the disappearence of
activity in plasma glucose was logarithmically
rapid. Probably some of the glucose would be
turned to lipid and the incorporation of activity
into plasma lipid from u-C¥-glucose activity

might be happened. And some of the lipids pro-



duced in living cells would recycle T Dlewa, .5 ,g:n RCOO™ and H,“L

In this experiment the figure of incorporation

was observed after injection of u-C#-glucose into

a hen. The plasma samples used in this trial
were those taken at.previous experiment on glu-
cose turnover?.

French and Popjack” compared glucose and
acetate as a precursor of milk fat in rabbits.
Gibbs et al.® investigated the mechanism of bact-
erial fermentation of glucose into lactic acid using
u-C¥-glucose. Muller and Davis!® experimented
the incorporation of acetate-1-C-C intofatty acids
in blood of bovine. Riis and Herstad!® measured
the incorporated ratio into lipid in normal laying
hens. Riis!® determined the ratio in swine also.

In this experiment only total lipid in a hen’s
plasma was analyzed for the concentration and
the without any measurement of individual fatty
acid or of lipid’s kind.

EXPERIMENTAL METHODS

1. Isolation of total lipid.

Dole® used isoprophyl alcohol and heptane as
the extracting solvents for lipid. Folch et al.®
isolated the lipids from animal tissues using
chloro-form-methanol mixture. R;is and Herstad®
used the latter, too. Here, also, ;the latter was
used for extraction of lipid. Dple® prepared a
solution of IN-H;S0, for was&ing of crude ext-
ract. Floch et al.% used 0. 7%‘-%-”NaCl solution for
this purification. On this experiment the latter
solution was applied. After sucition out of upper
phase, a mixture of chlorofortn, methanol, was
water(3:48:47) was poured in to wash the crude
fat further. Folch et al. :

mixture in uppersolvent phase by allowing to

obsérved this ratio of

stand the mixture of chloroform, methanol and
water(8:4:3).

Folch et al.® however, did not experiment on
the pH of the solution. But Dole® described the
the presence of strong acid in law  concentration
had no significant effect on the phase volume
relations, but neutljsl mixture made removal of

neutral fat and dissociated some of fatty acids

o

whleh ions were removed
throngh the upper phase Hﬁre, phesphate buffer
“.solution (pH 5) was us@d’ “to lower the pH. The
25ml of 2: l(vq}mx,e) chloroform-methanol mixture
and 1 ml of pHosphate buffer were placed in 100
ml Er}eﬂ;‘nyer falsk. One ml of plasma kept in a
freezer an& dissolved in reom temperature was
pipetted into above flask, which was covered with
cork stopper and stirred occasionally on the table

for one hour.
After this extraction the solution was filtered

into a high tube, which had 9ml 1% NaCl solu-

tion and marked at the volume of 45ml, previo-
usly. The flask was rinsed with small amount of
chloroform-methanol mixture two times and the
fitter paper and the end of funnel was rinsed
carefully. The 50 mg D(+)-glucose . was added
as a carrier of radioactive glucose, a suitable
amount of chloroform-methanol was added to reach
full mark of 45ml. Covered and mixed tubes were
placed in refrigerator for 2 hours.

Then the tubes were unplugged and the upper
phase was removed away by a suction. A suitable
amount of mixed solution (chloroform 3-+meth-
anol 4840.7% NaCl-water solution 47) was added
to make 45 ml. After mixing, the tubes were
placed in the refrigerator again for 2 hours. The
upper phase was suctioned out, the lower phase
was poured into 100ml Erlenmyer flask, and the
tubes were rinsed with a small amount of meth-
anol twice. '

2. Determination of lipid content and

activity. ,

Three beads of glass balls were added in the
flask to prevent boiling up. The flasks were pla-
ced in a vacuum oven(45°C) under CO; gas ov-
ernight for evaporation of solvents. After heating
the flasks were cooled in room temperature, 5ml
of petroleum ether was added, covered with cork
stoppers, mixed and placed on the table to diss-
olve the lipid for one hour. The solution was
filtered through a cotton funnel into a dried and
weighed vial to obtain a clear solution. The cot-
ton funnel was obliged to test for the tightness

previously, i. e., petroleum ether had to fall drop



by drop. The lipf

rinsed with small’

th‘t"é‘g ’Rj}er flasks were

of the funnel were rin%p% MSihully. The vials
were placed in a vacuu%'& ‘oven overnight to eva-
porate the solvent. Afte‘r- cooling in a desicator
the weight was measured. The difference between
this weight and vial’s weight gave the amount
of total lipid in plasma samples. The 10ml of 0.5
% PPO toluene solution (B%gy)” was added to
this vial, after covering and mixing the vials
were placed in a dark room overnight.

The activity of this total lipid was measured
using Beckman LS-100 Liquid Scintillation System
(Ehler)®,

gain was obtained for first sample.

Before the major counting maximum
In order to
get internal standard’s efficiency of counting 50ul
of 1-C¥-palmitic acid, toluene soultion was added
after the counting of only lipid. Also next day
the activity was counted, and calculated the cal-

culated the specific activity for each sample.
RESULTS AND DISCUSSION

The lipid content in plasma decreased following
the time after injection because of the blood tak-
ing as same as in glucose content. Determination
of lipid concentration in plasma showed 3,070-
2,190mg per ml. The specific activity of plasma
lipid was plotted against to time after u-C
-glucose injection on Figure 1. Viewing from
this curve it was known that the incorporation
of activity into plasma lipid increased gradually
according to the time.

Even though whole figure of this incorporation
was not known unfortunately, until 120 minutes
the curve showed a tender sigmoid®. Using these
plotting the regression between specific activity
and time after injection was analyzed:

y=0. 00097z—0. 0033

The results of t-test indicated that this straight
line had no significant deviation from the plot-
tings (or from dotted line).

For a comparison between -lipid and glucose
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Fig. 1. Curves showmgﬁthe mcorporatlon of
activity in plasma lipids after injection
of u-C4-glucose in*a hen. Straight line
is regression line and dotted line is a

curve cloging to the plots.
I'd

activity the sp Lific activity was expressed in
nCi per gram chrbon atom per injected dose per
kg body weighti The value thus obtained was
called standard $pecific activity. Figure 2 shows
the curves of sta dard specific activities against
the time after m&ectlon for both glucose and lipid.
There was great {difference between the standard
specific activitiesiof glucése and those of lipid.
However, the stai{‘i"érd specific activity of fore
intermediate decreised logarlthmlcally, whereas
those of latter mcreased in stralght lme On Fig.
3, the logarithmic standard spe'crﬁc activity was
plotted against the time after injection. The
regression between Ingil’lthmlc standard specific
activity and the timé (minutes) was analyzed
for glucose only:
y=1.75-0.0106z

The picture on lipid shmzed a reversily stand-

ing logarithmic shape!® and “it was reconfirmed

that the standard specific activities of lipid
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Fig. 2. Curves showing the relationship between
the standard specific avticity of plasma
glucose(upperline) and lipid(Lower line)
after injection of u-C* -glucose in a hen.

increased linearly on Figure 2.

Kleiber® showed that so-called transfer quot-
ient which defines the precursor-product relation
ship could be expressed as following:

. _-s:x’dt

S :zdt

Where z’/=standard specific activity of product

(plasma lipid)

z=standard specific activity of precursor (pla-
sma glucose)

Provided that the “incorporation quotient” wo-
uld be used here instead of “trafisfer quetient”
and that “partial incorporation quotient” would
be used for this experiment because of -the short
period, i.e., not oo time ,but 120 minutes, the
quotient would be: T

120
jo a'dt
9=Fm
j zdt
[

From Figure 2 the area under the straight line
for lipid could be obtained easily:

(Parar=ta1/2 »
o =0.279%1/2x120
=16.74
The area under the line for glucose could be

gained from the zero time standard specific act-

ivity and slope of the straight line on Figure 3.

120 120
j zdt= j Zoe~ 9t
[ 0
= [xo (-—e"‘“)] 120
a [

— o

a
=2,290
The partial incorporation quotient would be:

=16.74 4 4073=0.73%.
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Fig. 3. Curves showing the relationship between
the logarithmic standard specific activities
of plasma glucose (upper line) and lipid
(lower line) after injection of u-CM-glu-
cose in a hen.

The lipid concentration in plasma samples were
3,070 —2,190 mg per 100ml corresponding to
5—120 minutes after injection, but the value of



3,070mg could be selected for this hen’s normal /
behaviour. Heald and Rookledge!® published that
the plasma lipid content was 1,500-3,000mg per
100ml at first egg production of the hens. This
normally laying hen had a comparatively high
amount of lipid in plasma.

Viewing from Figure 1 there was continous
increase in specific activity until 120 minutes
which was the final time for taking the plasma
sample. Riis and Herstadt'¥ experimented on the
incorporation of activity into plasma lipid after
injection of 17 and 10.5 xCi to the laying hens.
The standard specific activity of plasma lipid
was increased following the minutes until 60

After
that time there was a decrease until 360 minutes.

minutes where the curve showed a peak.

The trial on swine represented also same mag-
nitude as on hens, according to the results of
Riis®D,

experiment the curve would show possible peak

If there were more investigations in this

and decrease.

Althrough the procuct investigated for the tra-
nsfer quotient by Riis and Herstad was CQ, but
not lipid, it was found that in nonfasted hens
30~35% of the CO; originated directly from ox-
idized glucose, whereas the percentage in fasted
hens was only 16%5. In this experiment the par-
tial incorporation quotient into lipid from glucose
was 0.7% only. Hence it was known that much
amount of glucose would be used for direct oxid-
ation to produce heat and CO, and very little
amount might be used for the synthesis of lipids.
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