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Effect of L—4—oXxalysine on ultrastructures of liver cells in mice’

DAI Zhi—Qiang, YU Yue—Gui.

Shanghai 200031, China)

ABSTRACT  Mice were given ig L—4—oxalysine
(1—677) 10, 50, and 100 mg- kg™« d' for 7 d.
On d 8 the hepatocyles showed accumulation of lipid
droplets followed by loss of matrices in cytoplasm.
The total area of lipid droplets was far less than 25%
of mean section of hepatocytes. The injury of
mitochondrie and RER was only found in the groups
of medium snd high dose. The lipidoses and regional
topolysis of cytoplasm graduated sway at same pace.
After 4 wk the hepatocytes were restored to normal,
Such finding suggesta that the site of action of 1677
be at the cytoplssmic ground substance. The inhibi-
tion of protein synthesia causes a decrease in albumin
carrier. that may be the main mechanism of steatosis
of liver cells induced by I-677.
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L—4—oxalysine (I-677) was found to be a
new antibiotic isolated from the culture media
of Streptamyces roseovirdofuscus n sp obtained
from the soil in Dalian region of Liaonin Prov-
ince in China by the Department of Antibiot-
ics of our Institute™. Prior works revealed
that I-677 lowered the elevated SGPT and
SGOT levels in acute and chronic hepatic inju-
ries™®. 1-677 inhibited many salid tumors in
rats and mice™. Pathological examination,
however, indicated that 160 mg+ kg*+ d7!
of I-677 administered for 8 wk caused swelling
of hepatocytes and steatosis®,  Steatosis
showed multifarious evidences with different
mechanisms of morphosis("”. Accumulation
of lipid droplets induced by some drugs tended
to abatement upon discontinuing the drugm,
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and the steatosis might be reversible™., So
from the ultrastructural level, we observed
the selective action of I-677 on the
hepatocytes in mice and the possible changes
of hepatocytes after stopping treatment, in
otrder to approach the reversibility of lipidoses
induced by I-677.
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L—4—oxalysine
MATERIALS AND METHODS

Drug 1-677 was provided by the De-
partment of Antibiotics of our Institute. It is
white needle—like crystal, soluble in water
and insoluble in organic solvents. I1-677 is
dissolved in saline for use.

Mice Kun Ming strain £ mice weight-
ing 19+ SD 2 g, and its forages were obtained
from the Experimental Animal Center of
Chinese Academy of Sciences Shanghai
Branch. Prior to the experimental treatment,
the mice did not fast overnight.

Methods Sixty mice were randomly and
cqually divided into 4 groups. ©One of the
groups was given ig saline and the other were
given ig 10, 50, 100 mg+ kg '+ d! for 7 d.
On d 1, 7, 14, and 28 respectively after termi-
nating the treatment, 3 mice of each group
were killed by cervical dislocating. The right
lobe of liver was minced into small 1 mm?®
fragments, then forefixed in 2.5%
glutaraldehyde in 0.1 mol+ L™' cacodylate
buffer at 4C for 3 h, postiixed in 1% osmium
tetraoxide in 0.1 mol + L™' cacodylate buffer
at 4C for 1 h, dehydrated in a graded series
of acetone and embedded in epoxy resin 618.
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Thin sections were cut on g LKB
uttratome and stained with uranyt acetate and
lead citrate, Finally the samples were exam-
ined under transmission electron microscope.
In order to count the number and its maxi-
mum diameler of lipid droplets in
hepatocytes. We observed more than 100
hepatocytes. Aforementioned experiment re-
peated twige.

RESULTS

Ultrastructural features of hepatocytes in
control mice Hepatocytes, which usually
appcarcd polygonal and larger in wvolume,
had three different types of surfaces. The
intercetlular surface adjoining on the adjacent
hepatocytes was closely approximated to a
distence of about 20 nm. The desmosomes
might bc seen ncar the surface ol bile
capillary. The sinusoidal surface was studded
with numerous irreguiar microvilli. Most of
the hepatocytes had single nucleus, spherical
or egglike with a mean diameter about 10 ym.
Nucleoli might be seen 1-3, the greater part
showed netlike or rikg and frequently nestled
up against nuclear membrane. The intra—
nuclear chromatin was mainly’ euchromatin.
The nuclear vacuoles with diameter less than 1
um  were found  occasionally, Other
intranuclear inclusion body was seldom seen.
In the cytoplasm. the smooth endoplasmic
rcticulum was less in number. The rough
endoplasmic reticulum was well—developed
and often tlocated in proximity of the
mitochondria. There was abundant of
mitochondria in cytoplasm. Most of them
had distinct inner cristae but a few had so
denser clectronic density that looked cloudy.
The cytoplasm contained less free ribosomes
and glycogens mainly to be f—mode particles.
The scondary lysosomes usually showed in
myelin  ligure. Somctimes several lipid
dropicts might be cxamined in cytoplasm.
Their outline with a homogenous darkish or
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transparent content was stmilar to circular or
cllipse, which is not more than 1 ym in diam-
eter {Fig 1a, Plate 1). Above mentioned
ultrastructurat features of hepatocytes of Kun
Ming strain mice were generally in accord with
the reports of literature about other strain
mice, except for  sparse glycogen.
Morcover. less free tipid droplets were found
in cytoptasm vs fasting mice.

Effect of I-677 on hepatocytes in mice
One day aflter ig [-677 10 mg - kgt » d7' for
7 d. most of the hepatocyles remained in
normal morphologic character. But some
ultrastructural features of part of hepatocytes
showed  noticcable  changes. In the
cytoplasm, the lipid droplets were increased
in number. They might be irregular in outline
measured 0.8-2.0 ym in diameter with a
darkish tone and usualiy presented in clustered
fashion. The regional topolysis of local
cytoplasm was scen markedly around the lipid
droplets. The cytoplasmic matrices were lost
and the areas with sparse cytoplasmic ground
substance were formed. Some degradative
products of organeciles., which were like lrag-
mentary catkin, presented with the areas (Fig
1b, Piate 1). However. rough endoplasmic
reticulum (RER) did not show distinguishabie
changes, Most of mitochondria were
normal. Individual mitochondrion with ob-
scurity or disappearance of cristac or ruptured
outer membrane was seen in one or two exam-
ined ficlds. DilTerent kinds of lysosomes were
frequently found in the cytoptasm. The nuclei
did not show obvious alteration. One week
after stopping ireatment, the lipid droplets
which presented in cytoplasm similar 1o circu-
lar or cllipse were decreased in number and
distributed in dispersed tendency. The phe-
nomenon of regional topolysis of local
cytoplasm was seen occastonally. Other cellu-
lar organeiles such as RER and mitochondria
remained normal in all respects (Fig lc,
Platc  1). Two weeks after stopping
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the regional iopolysis of local cyioplasm was
unable to be seen. The free lipid droplets were
hardly detected. AU the hepatocellular
ultrastructures were back to normal.

One day after ig I-677 S0mg+ kg™ + 47!
for 7 4. Part of hepatocytes presented accu-
mulation of lipid dropleis. of which the shape
and distribution were similar to those of low
dosage group. The arcas with sparse
cytoplasmic matirices were usually nearby the
lipid droplets (Fig 14, Plate 1). Parts of
mitochondria showed dilation. Some of them
with obscurity or disappearance of cristae, or
cven only a swelling remains of cristac, were
seen. The cisternae of RER differed in
dilation and part of them were serious and ac-
companied degranulation. Various secondary
lysosomes {myelin figure, multivesicular
body. bLipofuscin) were seen frequently. The
nuclei showed tendency of irregular shape and
enlarged perinulear space {Fig le, Plate 1).
One weck after stopping treaiment, the
lipidoses lightened and the areas with sparse
cytoplasmic matrices decreased obviously. In
addition, the damage of mitochondria was
reduced, of which most cristae became nor-
mal. But the swelling cisternae of RER and
degranulation still presented. A part of
perihuciear space was still seen enlargement
(Fig 1f, Plate 1). Two weeks afier stopping
treatment, the areas with sparse matrices dis-
appeared. The lipid droplets were hardly
found in the cytoplasm. The mitochondria
almost became normal. but a few of them
showed slight dilation., The RER and
perinuclear space still differed in dilation {Fig
2a, Plate 2). Four weeks after stopping treat-
ment, the ultrastructural features of
hepatocytes showed no noticeable difference vs
control group.

One day after ig [-677 100 mg» kg '~
d™? for7d. the hepatocytes which presented
accumulation of lipid droplets were seen fre-
quently. but the shape and distribution of

lipid dropleis in cytoplasm were similar io
those of median and low dose groups. The
maximum number of lipid dropleis detecied in
individual hepatocyte was a little bit over forty
with diameter less than 2.5 ym. The regional
topolysis of cytoplasm might be seen in
cytoplasm. Sometimes a large paich with
sparse matrices adjoined in the nucleus. Most
of mitochondria showed injury of cristae. it
was often found that the inner cristac was
agglutinated and looked obscurity or was bro-
ken even disappeared. The cisternae of RER
dilated obviously, of which some showed
vacuolization and the ribosomes detached
from RER sacs. In addition, various secon-
dary lysosomes were seen frequently. The
nuclei showed irreg'ular shape and enlarged
perinuclear space {Fig 2b, ¢, Plate 2). One
week after stopping treatment, the lipid
droplets decreased and the regional topolysis
of ¢ytoplasm was still seen. The injury of
mitochondria was less. Some of mitochondria
even became normal. But the cisternae of
RER still dilsted severely and the
degranulation of RER was obvious (Fig 24,
Plate 2). Two weeks after siopping
treatment, the lipid droplets were hardly ex-
amined in cytoplasm. The arcas with sparse
matrices disappeared. The damage of inner
cristae and outer membrane of mitochondria
was scarce, but the enlarged part of
perinuclear space and dilationa! cisternac
accompaning degranulation were still found
{Fig 2e, Plate 2). Four weeks after stopping
treatment, the ultrastructural features of
hepatocytes were restored to normal (Fig 2F
Plate 2).

DISCUSSION

The ultrastructural effects of different
doses of I-677 on hepatocytes in mice were
most serious at d 1 after stopping treatment.
These observations were in accordance with
the literature and previous experimental results
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of our Department®®. The lipidoses induced
by I-677 might be extended with the in-
creasing dose, but even in the group of high
dosage (about 8 times of clinical available
dose} the number of lipid droplets within a
hepatocyte was less than fifty with the largest
diameter less than 2.5 ym, and the total area
of lipid droplets was far less than 25% of mean
scction of hepatocytes. In accordance with
the diagnostic standard of hepatitis and rela-
tive data in literature®, it was classified as
slight steatosis. The results of our observa-
tions indicated that the slight steatosis induced
by 1-677 did not ¢ause hepatocellular necrosis.
The steatosis induced by I-677 is a block
in lipids cxport owing to the lack of protein
carrier’™™, Somecone also suggested that the
steatosis induced by I-677 is in connection
with its interfering on oxidation of fatty acid in
mitochondria, and decrease of protein syn-
thesis as the result of the shortage of
cncrgy““’. Our experiments here revealed that
the hepatocytes already presented accumula-
tion of lipid droplets in low dose group.
Meantimes, the regional topolysis of
cyioplasm might be seen, but  the
ultrastructural morphology of mitochondria
and other organelles did not show obvious
changes. In the convalescence after termi-
nating the treatment of e¢ach group, the
lipidoses and regional topolysis of cytoplasm
almost graduated away at same pace, but the
RER and mitochonchdria were restored to
normal, always one to two wecks carlier or
later than remission of lipidoses. So a block
in later phase of protein synthesis induced by
dilational cisternae and degranulation of RER
is not the main reason of steatosis.
Mitochondria damage and decrcased fatty
acid oxidation causing accumulation of lipid
droplets within hepatocytes may only collabo-
rate with other causes"”. The site of original
action of I-677 should be hepatocellular
cytoplasm which is also the main position of
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subcellutar distribution of I-677'?, the prin-
cipal reason of I-677 causing steatosis. The
regional topolysis of cytoplasm and loss of
matrices indicate that various [ree synthesis
enezymes in the cytoplasm and both number
and function of soluble tRNA were affected.
As a result, amino acid was activated with
some mistakes, and the protein synthesis was
inhibited at primary phase. Thercby the
albumin transporting the lipid molecules be-
came lack and the steatosis appeared.
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Radloligand assay of betn adrenacepiors [m lymphocytes
lsclated from rat spleen

GE Zhi-Daong, CHEN Min—-Zhu, XU Shu—Yun
{Institute of Clinical Pharmacology, Anhui Medical
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ABSTRACT [*H)Dihydroalprenolol (*HIDHA) was
used to label f—adrenoceptors in intact lymphocytes
1solated from rat spieen. The binding conditions were
investigated by the methods of L, (3*) orthogonal ana-
lysis. the results showed the optimum binding condi-
tions were pH 7.7. 1x 10" lymphaocytes + ml™' and
10 min at 25T for incubation. On these conditions
the. [HIDHA binding to S—adrenoceptars
was rapid (Ty 2 min) and readily reversed by
propranolol 1 2n:m'ln::l .L”' (Ty 4 min) ['H]DHA
saturation experiments in.dicate::l a single class of site
witha K of 7.2t 2.2nmol+ L' and B, of81t
28 fmol/ 107 lymphocytes (n=3). Computer analy-
sis of competition experiments with isoproterenol and
epinephrine revealed two classes of sites. Ohne site had
high affinity for the ["HJDHA and comprised 60+ 5%
of the total number of sites. whereas the ather site
had a lower affinity. The affinity of the high affinity
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site was about 3 arders of magnitude higher than that
of the lower affinity site.

KEY WORDS spleen; lymphocytes; beta
adrenergic receprors: radioligand assay: dihydro—
alprenclol; propranolol; research design: competi-
tive binding. binding site
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