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Inhibition of phosphorylation of histone H, and H; induced by *
10-hydroxycamptothecin, DNA topoisomerase I inhibitor,

in murine ascites hepatoma cells

LING Yi-He', XU Bin®

(Department of pharmacology I, Shanghat Institute of

Materia Medica, Chinese Academy of Sciences, Skanghat 200031, China)

ABSTRACT Hydroxycamptothecin (HCPT ), izolated
from Campiotheca acumiaaio. is a powerful antitumor
alkalold.
terget of this agent was DN A topoisomerase I. The

Previous studies indicated thet the molecular

present results demonsirated that in vifre treatment of
murine ascites hepatoma cells with HCPT resulied in a
marked reduction in DN A synthesis and the inhibition
of phosphorvlation in histone was in a time-dependent
Gel eleclrophoresis found that HCPT had a
selectively inhibitory effect or the phosphorylation of
histone H, and H. but less effect on the other kinds of
histones. [z vire, HCPT also exhibited a suppressive
effect on histone H, and H, phosphorylation. These
data suggested that HCPT -induced cell killing may be.
at least in part. associated with the suppression of his-
tonne H, and H, phosphorylation.

manner.

KEY WORDS
tal liver neoplasms; cultured tumor cells; DNA un-

‘10-hydroxycamptothecin: experimen-
twisting proteing: histone phosphorylation

Histone phosphorylation. a postiransla-
tion modification . plays a key role in the regu-
Jlation of the cell cycle in eukaryocytes. The
level of histone H; and H,; phosphorylation was
increased through G; to M at mataphase in
mammalian cells.
histone phosphorylation and chromosome con-

The correlation between

densation was seen during the induction of pre-
mature chromosome condensation™™ . An-
other major participant in regulation of cell cy-

cle is topoisomerases which control the topo-

logical state of DNA™®, DNA gyrase (DNA
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topoisomerase I1) inhibitor, etoposide and
{DNA
merase 1) inhibitor, camptothecin suppressed
histone H; and H, phosphorylation. and led
into cells arrested at G, in BHK cells™.

{ HCPT )
showed a2 more potent activity against several

DNA untwisting proteins topoiso-

10-Hydroxycamptothecin

kinds of tumor cell lines in vitro and iz wivo,
and less side effect in the clinic frials as com-
pared to camptothecin™. HCPT induced topo
l-associated DN A single strand breaks and in-
hibited the synthesis of chromatin protein®®®.
In this paper. we reported the influence of
HCPT on the
murine hepatoma cells.

histone phosphorylation in

MATERIALS AND METHODS

Drug and chemicals HCPT was provided by
Department of Phytochemistry in this Institute.
[*H ] Thymidine (1. 48 PBq *mol™". and triethylam-
menium ortho[™P Jphosphate (0. 37 PBg-mol~") were
purchased from Amersham, UK. RPMI-1640 medi-
urn and fetal calf serum were purchased from Sigma
Co.

Turmor Cells and treatment
celis (1 > 10° celis) were maintained in RPM1-1640
medium supplemented with 10%] fetal calf serum at
37C in a 5% CO,/air incubator.
bation in the presence of drugs. the surviving cells

{7 vitre hepatoma

Following the incu-

were counted by 0. 2% trypan biue dye exclusion in a
hemocytometer. [ vivo mice (18— 22 g} were inject-
ed ip 2X 10" ascites hepatoma cells- Seven days after
inpeulation, mice were injected ip HCPT 10 mg ~kg ™'
At the

specific time, mice were killed and hepatoma cells were

of equal volume of normal saline as control.

harvested by centrifugation for 5 min at I 000 X 5.

washed twice with cold PBES . and the resulting cell
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pellet was teken for assay of DN A synthesis and his-
tone phesphorylation.

Measurement of DNA Synthesis
growing hepatoma cells were plated in 2 multiwell
plate and labeled with 3. 7 kBg ['H Jthymidine at 37°C.
After 1-h incubation, reaction was halted by addition
of equal volume of 10% TCA in ice bath for 10 min,
and then acid-insoluble materials were collected on
GF /A filter (Whatman, UK ), washed thrice with cold
5% TCA , once with EtOH , and dried at room temper-

Exponentially

ature. The radioactivity on the filter was measured by
a liguid scintillation counter.

Preparation of nuclel The procedure for iscla-
tion of nuclel from hepatomea cells was carried out as

M with slight modifica-

described by Muramalsu ef a
tion. Briefly. hepatoma cells lysed in RSB solution
containing Tris -HC1 10, NaCl110 ., MgCi: 1. Smmeol
+L~'"(pH 7. 4}, and placed in ice bath for 10 min.
The suspension was centrifuged at 1 Q00X g for 5 min
and pellet was resuspended in 10 volumes of RSB solu
tion containing 0. 1% Triton X-100.
was homogenized with 10— 15 up and down stroked in

The suspension

a glass homogenate fitted with a teflon peatle with a
clearance of 0. 4 mm. The homogenate was cen-
trifuged at 1 200 X g for 5 min at 4°C. and washed
twice with RSB buffer or MaCl: buffer 2 mmol +L ™!
containing sucrose 0. 25 mol L.
Histone pulse-iabeied with
Hepatoma cells (1 X 10" cells) were pulse-labeled with
37 kBg [**P Jorthophosphate
RPM1-1640 medium at 37 C for 1 h. and then the nu-
The total his-
tones were extracted from nuclel twice with H 80,
0. 25 mol+L~! at 37C for 15 min, and the solubilized
proteins were precipitated with 202 TCA. washed

2P and extractlon
in the phosphate-free

clei were isolated as described above.

twice with acetone, and dissolved in acid-urea buffer
containing 5% HAc, urea 2.5 mol+L ™.

Gel electrophoresis The urea 8 mol L~ 103
pelyacrylamide gel prepared from a 40% (wt/vol) so-
lution of acrylamide (3827) and bisacrylamide (2%) in
urea 8 mol*L™?, 5% HAc buffer. The sample (40 pg
protein) was loaded on the gel and electrophoresed
with 5% HAc as a running buffer under 80 V for 4 h at
Tne bands of individual histones
were visualized after gel atained with Coomassie bril-
liant blue G-250 {Bio-Rad, Hercules CA, USA).

Assay of DNA and proteln Proteln and DNA

room temperature.

were determined colorimetrically® .

RESULTS

In the time course of DNA synthesis and
histone phosphorylation with
[*H Jthymidine and [**PJorthophosphate incor-

determined

poration into log phase growing ascites hep-
atoma cells in viftro, the rate of DN A synthesis
in untreated cells was linearly increased as in-
creasing the incubation time within 20 min,
and then achieved a plateau level at 60 min.
When cells exposed to HCPT 100 pmol «L7?
for 5 min. the rate of DN A synthesis was not
different from the control. But it was
markedly decreased by 49— 569 after 20— 50
min incubation as compared to the control (Fig
1). A similar result was seen from assay of
histone phosphorylation in hepatoma cells in
the absence or presence of HCPT 100 umol
*L77, ie, only 15% of inhibition of histone
phosphorylation induced by HCPT occurred at
5— 10 min, and 37 — 58% of inhibition oc-
curred at 20 — 60 min incubation (Fig 1).
These results indicated that the inhibition of
DNA synthesis and histone phosphorylation
induced by HCPT exhibited a similar pattern
of the time course.

To determine whether HCPT could im-
pact the phosphorylation of individual his-
tones . exponentiglly growing hepatoma cells
were pulse-labeled with [P Jorthophosphate
for 1 h and then treated with HCPT for anoth-
er 1 h.
were extracted from nuclei, and the individual

The total phosphorylated histones

histones were further separated by polyacry-
lamide gel. The results showed that HCPT
50 — 200 pmol - L™"' markedly inhibited the
phosphorylation of histone H, and H; in a con-
centration-dependent manner, while it slightly
affected the phosphorylation in the other kinds
The inhibitions of phosphoryla-
HCPT 50 pmol

of histones-
tion in histone H; and H; at
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Fig 1.
phosphor ylation In murine ascites hepatoma cells in wit-
1o exposed to HCPT 100 umol *L™'. Hepatoma cells
(110"} were Incubated at 37°C in the absence {(_)} or
the presence of HCPT 100 ymol-L~' (). A1 the
time indicated, aliguots of sumple were taken and DNA
sythesis (panel A). or histone phosphor ylation (panel
B) was determined as described In Materials and Meth-
ods- Each polnt represents mean of 3 separated ex-
periments, bar; +s.

Time course of DNA synthesis and histone

<L~ were about 20% and 12%, respectively
{Fig 2). However, only slight inhibitions of
phosphorylation were seen in histone Hy» Hoyy
and H,. Even at high concentration (200
umel<L~!), the inhibitien of phosphorylation
in histone H, and H; caused by HCPT were
about 2-fold higher than those in histones of
Hzs Ha» and H,(Fig 2).

Te confirm the evidences obtained from in
riire. we examined the effect of HCPT on his-

tone phosphorylation wm wviro. Eight mice

Inhibition of histone phosphorylation (%)

HCPT (pmol « L™

Fig 2. Effect of HCPT on phosphorylation of individ-
val histone in wtro in hepatoma celis. *P-PO, was
added to the cell culture In phosphate-free medium at
37°C for 1 h, and then various concentrations of HCPT
were added 1o the culture for another 1 h. The phos-
phorylated Individual histomes were separated and mea-

sured as described in materinls and methods. Each
polnt is mean of two Independent experiments.
bearing ascites hepatoma were injected ip

HCPT 10 mg kg~ or equal volume of saline.
After 4 h mice were killed and hepatoma cells
were harvested for assay the histone phospho-
HCPT 10 mg*kg ! ip resulted in a
decrease in the phosphorylation of histone H,

rylation.

and H; in hepatoma cells .+ ie, the inhibitions of
phosphorylation in histone H, and H; were
53% and 57% (P <C0. 01), respectively (Fig
3). No significant inhibitions of phosphoeryla-
tion were seen in histone Hi,» Hy . and H, (P

=0.05).
DISCUSSION

In the present work, we demonstrated
that HCPT se¢lectively inhibited the phospho-
rylation of histone H, and H; in hepatoma
cells, and this effect was correlated to the de-
crease in DN A synthesis (Fig 1). But we can
not distinguish the reduction of histone phos-
phorylation caunsed by HCPT was resulted

from decrease In the activity of protein kinases
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Fig 3. Eifert of HCPT on histone phosphorylatlon in
ziwo In hepatoma celis. Eight mice bearing ascltes
hepaioma were glven ip injection of HCPT 10 mg *kg "
HCPT (E4), or equal volume of normal sallne as con-
trol (> Four hour after Injectlon. mice were
killed . and hepatoma celis were collected for assay of
the histone phosphorylation. Each colunm represents
mean of at least 4 separated experiments, bar) +s P
>0.08, *“"P<0.05, 'T"P<C0.01, treatment 78 con-
trol.

Further stud-
ies are nacessary to determine whether HCPT

or stimulation of phosphatases.

could directly interact with these enzymes. It
was shown that p34“*“/cyclin B kinase and his-
tone H, kinase were involved the regulation of
cell eycle, and the activities of these enzymes
were fluetuated as cell cycle in mammalian
cells “¥ Topo | and 1
these enzymes and reduced phosphorylation of
histone H, and H,, and finally arrested the cell
at G,*'.  Flow cytometric analysis found
that HCPT blocked HL-60 cells at S/G; and
G,*. Thus, we presume that HCPT -induced
inhibition of histone H, and H, phosphorylation
in hepatoma cells may be due to inactivation of

inhibitors disrupted

protein kinases, in particular. the cell cycle-
associated protein kinases such as p34™*/cy-
clin B and histone H; kinase.
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Effect of esculentoside H on release of tumor necrosis factor from

mouse peritoneal macrophages’

HU Zhen—Lin, ZHANG Jun—Ping. Y1 Yang—Hua’, QlAN Ding —Hua
(Researck Laborgiory of Natural and Syniheirc Drugs, * Department of Phytlochemisiry, Cullege
of Pharmacy » Second Military Medical University » Shanghai 200433, China)

ABSTRACT Effect of esculentoside H (EH Y on re-
lease of tumor necrosis faclor_ (TNF) from murine
peritoneal macrophage (M®) in ritro was studied.
The resulis showed that EX {12.5— 200 pg-ml™ ') in-
duced the thioglycolate-broth elicited peritoneal M@ 1o
release TNF into supernatants in a8 dose-dependent
manner, and higher levels of TNF activity were detect-
ed in the supernatants from EH-stimulated calcimycgin-
primed M culture. EH-induced TNF release had a
different type of kinetics compared with that of
lipopolysaccharides (LPS). LPS-induced release of
TNF increased rapidly until 6 h after LPS stimulation.
then declined graduaily, while EH-induced TNF re-
lepse increased gradually after EH stimulation and
reached its peak at approximately 24 h later. These
results suggested that the anti-tumor mechanisms of
P kytolaccaceae may be related to the capacity of EH for
TNF relense.

KEY WORDS
factor ; macrophages; calcimycin

esculentoside Hj tumor necrosis

Received 1992-11-30 " Accepted 1993-07-02
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( TNF ), a
macrophage (M®)-derived peptide, was origi-
nally described as a mediator of lipopolysac-
charides (LPS)-induced hemorrhagic necrosis

Tumor necrosis factor

of tumeor in animals and as a melecule with cy-
tostatie/cytotoxic activity for tumer cells in
culture™’. The anti-tumor potency of system-
ically administered TNF has been shown to be
disappointing in phase [ clinical trails, using
a variety of recombinant TNF preparations
over last D years, as its toxdcity severely limit-
ed the dosage of TNF administered in hu-
mans ™. Hence the triggering of endegencus
TNF preduction may be a key strategy that
lessen the side effects of high TNF dosages ad-
ministered. 1n order to search for the inducer
of endogencus TNF and investigate the anti-
tumor mechanisms
studied the effects of esculentoside H (EH), a

water-scluble saponin isclated from the roots

of Phytolaccaceae, we

of Phyivlacca esculeria van Houtte (Phytolac-
cecege )™, on release of TNF from thioglyco-
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late (TG )-broth elicited murine peritoneal M
primed {or not primed) with calcimycin (Cal)
and compared the effects of EH with that of 2
TNF eliciting-agent. the lipopelysaccharides
{LPS). )

MATERIALS AND METHODS

Reagenta EH was provided by Y1 Yang —Hua
(Faculty of Pharmacy, Second Military Medical Uni-
LPS derived from E coit 0 111:B4 and Cal
were from Sigma; Dactinomyein {Dac). Xinya Phar-
maceutical Co, Shanghaiy TG-broth. Shanghal A cade-
my of Biologic Products. The cell culture medium was
RPMI-1840 (Sigma) with /-glutamine (2 mmeol<L™"')

supplemented with NaHCO: {2 g). penicillin {30 mg -

versity ).

L~'). streptomycin (25 mg *L~')., mercaptosthancl
(100 pmol+L ™"}, and 10%; heatinactivated new-born
bovine serum {NBS} {completed RPMI-1540}.

ICR mice £, weighing 28452 g, from the An-
imal Center of this university.

Preparation of M® ICR mice were injected ip
with | ml 3% TG-broth and peritoneal exudate cells
(PEC) were harvested 4 d later by washing the peri-
toneal cavily with phosphate-buffered saline {(PBS).
PECs were washed 3 times with PBS, then adjusted 1o
53 10%/ml in completed RPMI-1540.
sion was dispensed into cell culture flask {the area for
cell adherence was 5 cm X3 ecm) <2 mi/flask ).  After
B h of incubation at 37T, 5% CO;. the nonadherent
cells were removed by washing with RPM1-1640 medi-
um. and the adherent cells were nsed as TG-elicited
Mo

Priming M® for TNF release
hance the TNF release from MO in response to the
stimulation of LPS . the TG-elicited PEC were incubat-

The cell suspen-

In order to en-

ed in the presence of priming agent. Cal. Six hours
later, the cells were washed with RPMI-1640 medium
to remaove the agent and the nonadherent cells » and the
adherent cells were used as Cal-primed M.

Induction of TNF from M® Mds were incubat-
ed for 24 h in the presence of EH {0—200 pg*mi~!) or
LPS (100 ng+mi~!) and the supernatants were collect-
ed for TNF bicassay. For kinetics analysis of EH or
LPS-induced TNF production, M®s were cultored
with EH (100 pg+m1~'} or LPS (100 ng+mi~!) for
varjious periods (2—30 h). and the supernatants were

assayed for TNF activity.

Bloassay for TNF activity TNF activity in the
supernatants were maonitored by erystal viclet staining
assay wr vitra™. In brief, L929 cells (5X 10/ /well)
were incubated for 18 h in the presence of Dac {1 ng*
ml~") and serial 1:2 dilutions of test samples jn 98-
well Hat-bottom microtiter plates. Unilts of TNF
were defined as the dilution regquired to lyse 50% of
L 929 target cells.

RESULTS

Priming effect of Cal for TNF release
from Mo Incubating the TG-elicited PECs
for Bh in the precence of Cat {0.1—10 umol
+L ™) enhanced the TNF release from M® in
respense to the stimulation of LPS. This in-
dicated that Cal could prime the M@ for TNF
release. Since Cal at 1 pmol*L ™! showed the
best priming effect . this concentration was se-

lected in the experiments {Tab 1).

Tab 1. Tumor necrosls factor (TNF) activity Induced
by lipopolysaccharides (LPS) (B0 ng=ml~’, 8 h) trom
the M@ which had been incubated for 8 h in the pres-

ence of ealcimycin. n=23. L5 “P<0 01 g8 con-
trol.
Calcimyein/ TNF activity/U +ml~?
pmalsL ™"

0 1244

0.1 142419°

1 201 +1%

10 5441%

EH induced release of TNF EH (12, 5—
200 pg+*m!~!) induced the release of TNF from
both TG-elicited M® and Cal-primed M® con-
centtatiocn-dependently. The TNF levels in
the supernatants from Cal-primed M® cultures
were higher than those from T G-elicited M&
{Tab 2).

Comparison of LPS and EH-induced TNF
produciion TNF levels were detectable in
the supetnatants 2 h after LPS-stimulation and
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Tab 2. Effects of esculentoside H (EH ) and
[fpopolysmechrides (LPS) on the release of tumor
necrosis facior (TNF ! from thioglycolate {TG}-broth
eliclted macrophage (M®) or calcimyein {Cal)-primed
M®. n=3,%ts ‘P>0.05 "P<0.16, “P< 0.0y
conitrol.

EH/ LPS/ TNF (U-ml™*) induced from

pg*ml™! ngeml™! TG-elicited M@ Cal-primed M&

0 1.94+1. 0 5.24+1.5

12. 5 . 1.540. & 7.241. 4

25 2.24+0.9 9.8+1. 8
50 11+5° 4348
100 13. 442.5° 23+ 4
200 10. 04+ 1. 7 104 4°
100 1443 594 8°

rose rapidly until § b, then declined gradually,
while TNF levels were not detectable until 6 h
after EH-stimulation and increased gradually
in 24 h (Tab 3).

Tab3. EH(100pg ml ™ YorLPS{100ng rml™' }-
induced release of TNF from TG-ellcited M@ or Cal-
primed M®. n=3, ¥ts.

LPS-induced
telease of TNF

Time/ EH-induced release of

TNF (U ml™?) from

h  TG-elicited Cal-primed (U ml™'} from
Mo Mo Cal-primed M®
2 1.B+1. B 1.1+1.0 5D15
6 33+l B.61+0.8 189130
12 B.8+1.8 1614 BEL3
16 1L.0+1.0 18.3+2.1
24 13.94+2.4 19+4 59+ 8
36 11.040.5 1B.4%+1.3

DISCUSSION

The studies reported herein demonstrated
that EH could induce TNF release from
murine peritoneal Md. Since TNF is an im-

portant cytokin involved in host immune de-

§Co-§53

fence, the capacity ¢f EH for TNF release may
be related to the anti-tumer mechanisms of
P hytolnccaceae.

It would be interesting tc note that the ki-
netics of EH-induced* TNF production exhibit-
ed some differences compared with that of
LPS. . This suggested that LPS and ER in-
duced the TNF through different
molecular mechanisms that need to be further

release

investigated.
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Fate of methotrexate albumin microspheres after hepatic intra-arterial

injection in dogs'

XU Feng, ZHU Yu—Kun

(Nanfang Hospital. First Military Medwcal Unwersily , Guang=kon 510515, China)

ABSTRACT Methotrexate (MTX} albumin micro-
spheres (40 um) were injected into dog hepatic artery.
The MTX levels in the hepatic vein maintained at rela-
tively high concentration for over 3 h. whereas in the
case of conventional MTX in saline the drug level de-
After ia MTX in
microspheres the MTX levels in liver were higher than
those after MTX in saline.
were entrapped in the hepatic precapillary arterioles.

creased sharply soon after injection.
The microsphere emboli
Thrombi were found in hepatie arteciples , with micro-

Hence MTX micro-
spheres hepatic intra-arterial injection may be an effec-

sphere constituting the core.
tive treatment for patients with liver neoplaams.

KEY WORDS methotrexate; albumin microspheres:
therapeutic chemeoembeolization; liver

In the chemotherapy of liver cancer, the
hepatic intra-arterial (ia) injection of drug in
biodegradable microspheres is superior to con-
ventional drug in saline, for the microspheres
prolong the retention time of the drug in the
liver"#. Moreover., the microspheres could
embolize the arterioles to block the tumor
blood supply. resulting in anoxia and ischemic
necrosis of the tumor tissue™. A new kind of
embolizer-albumin microsphere is devised.
T his paper studied the fate of ia methotrexate
(MTX) in human albumin microspheres in

dogs.
MATERIALS AND METHODS

MTX-albumin mlerospheres Microspheres , pre-
pared by emulsion polymerization™ . obtained from In-
stitute of Radiatlon Medicine, Academy of Military
Medical Sciences of the People’s Liberation Acrmy.
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were 40 pm in diameter and the MTX content was
about 5% (100 mg microspheres contained & mg
MTX).

Dog experiment
sex,» weighing 13. 4+5 1. 5 kg (Animal Center, First

Twelve mongrel doga of either

Military Medical University}. were anesthetized with
iv sodium pentobarbital (30 mg-kg™'). A cannula
was Inserted into the hepatic artery and ancther cannu-
la was injected into the inferior vena cava to the inflow
junetion of the hepatic vein. An amount of 100 mg the
microspheres or 5 mg MTX in 5 ml normal saline was
injected into the hepatle artery. Inferior vena cava
blood and liver tissue were obtained at 0, 5, 15, 30,
60, 120. 150, and 180 min afier injection.
killed on d 1. 3, 5, 10, and 20 after injection., and
blood and liver were taken.

Determination of serum MTX concentration

Dogs were

Blood samples were kept at 4C overnight. Serum
MTX was analyzed by fluorescence pelarization im-
muncassay (FPIA }**. The TDx System and MTX
reagent pack were products of Abbott Laboratories
(USAD.

calibration eurve was 0—1. 0 umeol-L~'.

In this experiment., the range of the MTX
Higher con-
centrations needed dilution. The lowest measurable
level was 0. 01 pmol-L~'. Reproducibiliiy was mea-
sured form 10 runs of five replicates each of human
serum with MTX 0. 07, 0. 40. 0. 80, 5. 0. 50, and 500
pmol-L~!, wielding CV <10%.

Determination of liver MTX concentration The
Liver tissue 0. 50
g was hemogenized in KCI (0. 15 mol+L™') 3 ml and
sgored in ice bath. The supernatant was obtained by
centrifugation (3000 X g for 5 min} and assayed by
FPIA.

Duata processing

liver was blotted with filter paper.

The MTX concenlrations-time
curve was fitted and pharmacokinetic parameters were
calculated with a PKBP-N1 program on a SUN 386
computer.
Hlstology
toxylin and eosin.

Liver slices were stalned with hema-
The microsphere-embolizing pat-
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tetns were examined undet light microscope X 400).
RESULTS

Serum MTX levels  After the ia MTX in
microspheres. the serum MTX concentration
remained at a relaiively high level for over 3 h,
and decreased gradually. By conirast. the
serum MTX levels after the ia MTX in saline
reached its peak earlier but decreased quickly
{Fig 1A ).
curves fitted to a 2-compartment model. The

The MTX concentrations-time

pharmacokineiic parameiers were shown in
Tab 1. Liver MTX levels Within 3 h after ia
injection the liver MTX levels after MTX in
microspheres were higher than those after
MTX in saline (Fig 1B). ©On d 20 there re-
mained 0.2 nmol-g~!in the liver after MTX in
microspheres while almost undetectable after
MTX in saline.
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Fig 1. MTX concentratlons In serum and liver alter ia
160 mg MTX in microspheres (@) or 5 mg MTX In
saline {)) In dogs. n=6, ¥1+5 “P>0.85, " P<
B.05, “"TP<0.061 o3 [n saline.

Tab 1. Pharmacokinetlc parameters of Ja MTX in mli-
croapheres (100 mg) or MTX In saline {5 mg} in dogs.
n=0, xts *P>0.85, "P<<5.05, “P< 0.0l usin

stline.

Microspheres Saline
T 4o/min 945 3.7+2.1
T 3e/min 109+ 64* 77455
V./L 4.34+1.1° 1.3+ 4
AUC/umol+ min+L~! 2724207 189469

Liver /serum MTX ratio After ia MTX
in microspheres the ratio increased with time.
After ia MTX in saline the ratio remained low
(Tab 2).

Tab 2. Liver/serum MTX ratlioa after la MTX in mi-
croapheres (100 mg? or MTX In saline (5 mg) in dogs.
n=46, x+s "P>0.06. "P<0.05. *P< 0.0l 13 In

saline.
Time/min Microspheres Saline
0 1. 810. & 0.4840. 20
15 31415 2.1+1. 2
60 5413 4 z1+1.1
120 6.24-3.7° 1.84+1. 3
LBD 10, 34+3. 2% 5.1+1.5

Embolization pattern
embolized the precapillary arterioles in a sin-
gle-beaded Thrombi
found in arterioles, each with a microsphere
The tissue around the

The mictospheres

arrangement. were
constituting the core.
thrombi showed coagulation necrosis. The
portal areas and hepaiocytes remained unal-
fected in the non-embolized paris.

DISCUSSION

The albumin is a superior ground-plasma
for microspheres to starch ot fibrinogen. For
it was gof from the human plasmsa. it could
not be eliminated by the reticuloendothelial
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