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Inhibition of phosphor ylation of histone H I and H s induced by ’ 

10-hydroxycamptothecin·DNA topoisomerase I inhibitor， 

in m urine ascites hepatom a cells 

LING Yi-He ，XU Bin (Dep al'tment P harm acolo## ，Shauq h ai Iust~tute of 

M ateria Mediea，Chinese A cad emy oy Sconces，Shang hal 2000 31，China) 

ABS'rRACT Hydroxycamptothecin (HCPT)·~olated 

from Campl0 ̂ eca 口c mt≈口l口，is a powerful antitumor 

alketloid． PCe~ous studies indicated that the moleeuiat 

target of this asent was DN A topoisomerase I· The 

present results demonstrated that vigro treatment of 

m urin e ascttes hepatoma cells with HCPT resulted jn a 

marked reduction in DNA synthesis and the inhibition 

of phosphorylation in histone was in a time-dependent 

manner． Gel e1eclroOhores扭 f0und that HCPT had a 

selectively inhibitory effect oo the phosphorylation of 

histone H l and H ，，but less effect on the other kinds of 

hj搴tones． ，#vivo-HCPT also exhibited a suppressive 

effect on histone H】and H ，phosphorylation· These 

d8ta suggested that HCFT —induced cell kUling may be· 

at least in part，associated with the suppression of his— 

tone H t and H I phosphoryiation． 

KEY W ORDS 10-hydroxycamptothecin ，experim en— 

tal liver neoplasm s‘ cultured tumor cells l DNA un— 

twistin8 proteins‘historic phosphoty1atj0n 

Histone ph0sphofyIati0n， a posttranMa- 

tion m odification，plays a key role in the regu- 

lation of the cell cycle in eukaryocytes． T he 

level of h~tone H1 and H3 phosphofylati0n was 

increased through G2 to M at mataphase in 

m amm allan cells． The correlation between 

histone phosphorylation and chrom osom e con— 

densation was Seen during the induCtion of pre— 

m ature chromosom e condensation“一。) A n— 

other major participant in regulation of cell cy- 

cle is topoisom erases which control the topo- 

logical state of DNA ~4,s3 DNA gyrase(DNA 
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topoisomerase II) inhibitor， etoposide and 

DNA untwisting proteins (DNA topoiso- 

merase I)inhibitor，camptothecin suppressed 

histone H l and H s phosphorylati0n， and led 

into cells arrested at G 2 in BHK cells∞ ． 

1 0-Hydroxycamptothecin ( HCPT ) 

showed a m ore potent aCt ivity against several 

kinds of turn or cell lines vitro and in vivo， 

and Iess side effect in the elinic tr．幢Is as corn - 

pared to cam ptothecin[”． HCPT induced topo 

I-associated DNA singte strand breaks and in— 

hibited the synthesis of chrom atin protein[。’ ． 

In this paper， we reported the influence of 

HCPT on the histone phosphorylatjOn jn 

m arine hepatoma cells． 

M ATERIALS AND M En IODS 

Drug and chemicals H CPT was provided  by 

Department of Fhytochem istry in th捆 Institute． 

[。H]Thymidine(1．48 PBq·mol～，and trtethylam— 

monium ortho[”P]phosphate(O．37 FBq·mol一 )were 

ptirchased from Amersham ，UK． RPM I-1640 medi— 

um and letal calf serum were purchased from Sigma 

Co． 

Ttfdrmor Cells and treatment ，≈ ~itro hepatom a 

cells (1× 10 ce lls)were maintained in RPM I．1640 

medium supplemented  with 10 fetal ca．1f serufn at 

37=C in a 5 CO：／air incubator． 'Following the incu· 

bation tn the presence of drugs， the survi~h-Jg cells 

were counted by 0．2 trypan blue dye exclusion in a 

hemoc ytometer． ivo mice(18— 22 g)were~nject— 

ed ip 2× 10‘ascites hepatoma celb． Seven days after 

inoculation，mice were injected ip HCPT 10 mg·kg 

or eqtial volume of normal saline 龃 contro1． At the 

specific time·mice were killed and hepatoma cells were 

harvested by centrifugation for 5 min at 1 t)00 X 口， 

washed twice with cold PBS ， and the restilting cell 
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pellet was taken for assay of DN A synthesis and his— 

tone phosphorylation- 

M easurement of DNA Synthe~la Exponentiatly 

growing hepatom a cells were plated in a m u11iwell 

plate and labeled with 3．7 kBq[ H]thymidine at 37℃． 

Aner l—h incubation．reaction was halted by addition 

of equal volume of 1 0 TCA _n ice bath for l0 min， 

and then acid—insoluble m ateriMs were coIlected on 

GF／A ftlter(W hatman，UK )．washed thrice with cold 

5％ TCA，once with EtOH，and dried at room temper— 

ature． The radioactivity on the filter w~Ims me~iLsured by 

a liquid scintillation countert 

Preparition of nuclei The procedure for isola— 

tion of nuclei from hepatoma cells was carried out as 

described by M uram atsu al with slight modifica— 

tion- Brieflyt hepatoma cells lysed in RSB solution 

containingTris—HC1l 0 ，NaCIl 0，M gCI21．5m mol 

·L_。(pH 7．4)．and placed in ice bath for 10 min． 

The suspension was centrifuged at l 000X g for 5 m in 

and pellet was resuspended in 10 volumes of RSB solu 

tion co ntaining 0-l Triton X一100． The suspension 

was homogenized with l0— 15 uD an d down stroked in 

a glass homogenate fitted with a teflon pestle with a 

clearance of 0． 4 mm． The homogenate was cen— 

trifuged at 1 200× for 5 min at 4℃ ，and washed 

twice with RSB buffer or M gC17 burfer 2 m tnol·L一 

containing sucrose 0．25 m ol-L～ ． 

Htstone pulae-labeled with “P and extract1on 

Hepatoma cells (1× 10‘cells)were pulse·labeled with 

37 kBq [’ P]orth。ph。sphate in the phosphate-~ee 

RPMl—l6 0 mudium at 37℃ for l h，an d then the nu— 

clei were isolated as described above． The total his— 

tones were extracted 打om nuclei twice with H=SO J 

0．25mol·L at 37℃ for 15min ，an d the solubflized 

proteins were precipitated with 20 TCA ， washed 

twice with acetone。 and dissolved in acid—urea buffer 

co ntaining 5 HAc，urea 2．5 m ol·L-j． 

Gel electrophoresis The urea 8 mol-L-j 10 

polyactylamide gel prepared from a 40 (wt／vo1)so— 

lution of aerylamlde(38 )and blsacrylamide (2 )in 

urea 8 mol-L～ ，5 HAc buffer． The sample ( 0 g 

protein ) was loaded  on the gel an d electrophoresed 

with 5 HAc as a running buffer under 80V for 4 h at 

room tem perature· The bands of Individual histones 

were viaualized after gel stained with Coomassie brfl— 

liant blue G一250(Bio—Red ，Hercules CA ，USA )． 

A~say of DNA and protein Protein and DNA 

were determ in ed colorimetrically( 。 ” 

RESULTS 

In the tim e course of DNA synthesis and 

histone phOsphorylation determ ined with 

[3H]thymidine and[船P]orthophospbate incor— 

poration into log phase growing ascites hep- 

atom a celIs l vi[ro。the rate of DNA synthesis 

in untreated cells was linearly increased ∞ in- 

creasing the incubation time within 20 min， 

and then achieved a plateau level at 60 rain． 

W hen cells exposed to HCPT 100 pmol·L-1 

f0r 5 m in．the rate of DN A synthesis was not 

different from the contro1． But it was 

markedly decreased by 49— 56 after 20— 50 

rain 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 l00 pmol 

·L～ ，ie，only 15 of inhibition of histone 

phosphorylation induced by HCPT occurred at 

5— 10 rain，and 37— 58 of inhibition oc— 

curred at 20— 60 min incubation (Fig 1)． 

T hese results indicated that the inhibition of 

DN A synthesis and histone phosphorylation 

induce d by HCPT exhibited a sim ilar pattern 

of the time course． 

To determ ine w hether H CPT COUld im - 

pact the phOsphorylatiOn of individual his- 

tones， exponentially growing hepatom a cells 

were pulse-labeled with[ P]orthopho~phate 
f0r 1 h nd then treated w ith H CPT for anoth— 

er 1 h· The total phosphory1Bted bistonKs 

w ere extracted from nuclei，and the individual 

histonKs  w ere further separated by polyacry- 

lam ide ge1． The results showed that H CPT 

50——200 pmol·L-1 markedly inhibited the 

phOsphory1atiOn of h／stone H I and H a in a con- 

centration—dependent manner，while it slightly 

affected the phOsphory1atiOn in the other kind9 

of histones． T he inhibitions of phosphoryla- 

tion in histone H1 and H 3 at HCPT 50 pmol 
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Incubation dmc(rain) 

Fig l_ Time course of DNA synthesis and histone 

phosphorylatlon In murlne ascltes hepatoma cells in 

To expoled to HCPT l00 m ol·L一‘． Hepaioma cells 

(1×l0‘)w“e Incubated at 27℃ in the absence(0 )or 

the presence HCPT 100~lmol·L (●)． At the 
tim e lndItated，aliquots Of sta ple w盯e taken and DNA 

sytheslJ (panel A)，or hlstone phosphotylatlon (panel 

B) was determined ■j deJcribed  In M aterlals and M eth． 

ed s- Each point represents i~tesn of  3 separated  exo 

perimenti，barl士 s． 

·L were about 20 and 12 ，respectively 

(Fig 2)． However，only sl ht inhibitions of 

phosphorylation were seen in histone H 2a，H ， 

and H 4． Even at high concentration (200 

tzmol‘L-1)，the inhibition of phosphory1ation 

in  histone H -and H s CaUSed by H CPT were 

about 2一fold higher than those in histones of 

Hh，H 2b，and H 4(Fig 2)． 

To confjrill the evidences obi【ained from 

itro。w e examined the effect of HCPT on hjs． 

tone phosphoryIation l vivo． Eight m ice 

HcFr“moi·r I 

F 2- Effect叫 H CPT on phosphor ylalton Of  indlvld- 

ual h~tone in C~tro in hepatoma cells． ‘’·PO-wits 

added to the ce ll culture In Phosphate-free m ed ium at 

27℃ for l h．and then v且r1ouI concentrations of HCPT 

were added tO the ellItMre for another l h． The phos． 

phoryIated Individual histone~were separated and meao 

sured as deseribed in materials and methods． Eaeh 

point抽 m eltn Of two independent experiments． 

bearing ascltes hepaloma were injected ip 

HCPT 10 mg·kg一 or equal volume of saline． 

A fter 4 h m ice were killed and hepatom a cells 

were harvested for assay the histone phospho— 

rylation- HCPT 10 mg·kg～ ip resulted in a 

decrease in the phosphorylation of histone H 1 

and H a in hepatoma cells，ie，the inhibitions of 

phosphoryIation in histone H l and H 3 were 

53 and 57 (P < 0．01)，respectively (Fig 

3)． No signiIicant in hibitions of phosphoryla— 

tion were seen in histone Hh，H∞，and H{(P 

> 0．05)． 

DISCUS oN 

In the present work， we dem onstrated 

that HCPT selectively inhibited the phospho· I 

rylation of histone H 1 and H 3 in hepatom a 

cells，and this effect w lls correlaled to the de— 

crease in DNA synthesis (Fig 1)． But We can 

not distin guish the reduction of histone phos- 

phorylation caused by HCPT was resulted 
． 

from decrease in the activity of protein kinases 

— ua1．1— o甚．oqd 0兰芒。暑 !'1 }ql，I 

*【I3 -0【／日d。 u口毫  呻 ＼ 一x目d。 
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HI H3 l-L2b H H4 

Flg 3． Elfeet of HCP on h~tone ph~phoryIatlo~ in 

d∞ In hepatoma cells． Eight mice bearing ascltes 

hepatoma were given tp injectlon of HCPT 10 mg·kg一‘ 

HCPT(团)，07 eqUal volume of normal saline Î con． 
trol (■ )． Four hour after lniectlon， mice were 

kIlIed．and hepatoma ceIis re coliccted for assay of 

the histone phospI10rylatlon． Each ~olunm represents 

mean of at Ieut 4 separated experlments．bar·土& P 

> 9．0S． ¨P< 0．0S． ⋯ P< 9．01，treatment con— 

tro1． 

or stim ulation of 0hos0hatases． Further stud— 

ies are nacessatY to determ ine whether H CPT 

could directly interact with these enzymes． It 

was shown that p34 。 ／cyclin B kinase and his． 

tone H 1 kinase were involved the regularion of 

cell cycle，and the activities of these enzym es 

were fluetuated as cell cycle in mam m allan 

cells ．cl~j Topo I and 1 inhibitors disrupted 

these enzy mes and reduced phOsphOrylatiOn Of 

histone H l and H s，and finally arrested the cell 

at G2(。‘】．．1 
． Flow cytom etric analysis found 

that HCPT blocked HL一60 cells at s／62 and 

G 2 ． Thus，we presume that HCPT-induced 

inhibition of histone H l and H 3 phosphoryIatiOn 

in hepatoma eelIs may be due to inactivation of 

protein kinases·in particular， the cell cycle· 

associated protein kinases such as p34=~／cy— 

clin B and histone H 】kinnse． 
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DNA拓扑异构酶 I抑制荆羟基喜树碱对小鼠 

腹水肝癌细胞组蛋白H 和 H。磷酸化的抑制 

建墨 ，量 堂： 足 ． 
(中国科学院上海药物研究肼．上~200031，中国) 

细胞 ．DNA 合成明显降低 ．组蛋白磷酸化受抑 ，此两 

种效应 皆为时间嵌赖性． 凝胶电泳进一步发现 HCPT 

选择性抑制组蛋白H 和 H 的磷酸化 ，体内实验亦显示 

HCPT显著抑制组蛋 白H 和 Ha磷酸化． 目此 ．HCPT 

对肿精细胞的致死作用至少部分与其抑制组蛋白H 和 

H 的磷酸化有关． 

关 A摘要 件外用羟基喜树碱(HcPT)处理小鼠腹水肝癌 细 培养的肿墉 

⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ～  
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Effeet of eseulentoside H OH release of turn or necrosis factor from 

m ouse peritoneal m acrophages’ 

HU Zben--Lin，ZHANG Jun—Ping，YI Yang-- Hua ，QIAN Dins--Hua 

(Research Laboratory os Natural and ,Synthetic Drng 8，I Dep artmest越 Phytochemi~ry，Colleg e 

Pharmacy’Second M ilitary M edica U niver~ty，Shuns hai 200433，China) 

^BSTR^CT Effect of~ culentoside H (EH ) on re— 

lease of tumor necrosis faetor (TNF) from murine 

peritoneal macrophage (M ) in viCro wFt$ studied． 

The f髓 uRs showed that EH (12．5— 200 B-ml_。)抽一 

duced the thloglycolate—broth elicited peritoneal M to 

release TNF into 0upernatants in a dose—dependent 

m al3ner．and higher leveLS of TNF activity were detect一 

0d in the supel"~ t&m s from EH—stim ulated ca lcimycin— 

primed M culture． EH —induced TN F releage had a 

dffakrem  type of kinetiCs CO；llflpared with that of 

lipopolysaccharides (LPS)． LPS—induced release of 

TNF increased rapidly until 6 h after LPS stimulation． 

then declined gradually， while EH-induce d TN F re— 

lesse increased srad ua1ly after EH stim ulation and 

reached its peak at approximately 24 h later． These 

results suggc*ted that the anti—tum or meehanisms of 

Phy~olaccaceae may be related to the capacity of EH for 

TNF relesse． 

KEY W ORDS esculentoside H } tum or necros~ 

factor}macrophages l calcim ydn 

Received 1992—1卜30 Aceeptea 1993—07-02 

Project aupporled by lhe National Natural Sconce Founda+ 

tion ofChina．№ 3880748． 

Tumor necrosis factor (TNF )， a 

macrophage(M 中)-derived peptide·was origi— 

nally described as a m ediator of lipopolysac- 

charides (LPS)-induced hemorrhagic necrosis 

of tumor in animals and as a m olecule w ith cy- 

tostatic／cytotoxic activity f0r tumor cells in 

culture⋯ - The anti-tum or potency of system - 

ically adm inistered TN F has been shown to be 

disappOinting in phase l clinical trails，using 

a variety of recom binant TN F preparations 

over last 5 years，as its toxicity severely limit- 

ed the dosage of TN F adm inistered in bu— 

m ans[ 
． Hence the triggering of endogenous 

TNF production may be a key strategy that 

lessen the side effects of hiSh TNF dosages ad— 

ministered． In order to searth for the in ducer 

of endogenous TNF and investigate the anti- 

tum or m echanisms of P hytolaccaceae， we 

studied the effects of esculentoside H (EH)，a 

w ater—soluble saponin isolated from the roots 

of P hytolacca egculenta van Houtte (Phytotac- 

caceae) ，on release of TNF from thioglyco— 
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late (TG)-broth elicited murine peritoneal M 0 

primed (or not primed)with calcimycin (Ca1) 

and compared the effects of EH with that of a 

TNF eliciting—agent· the lipopolysaccharides 

(LPS)． ‘ 

M ATER 1ALS ^N D M ETHODS 

Reagent$ EH w as provided by Yl Yang— Hua 

(Faculty of Pharmacyt Second M ilitary M ed ical Uni— 

verslty)． LPS derived from coli O 111 lB4 and Cal 

were om SiSma；Dactinomycin (Dac)，Xinya Phar— 

maceutical Co，Shanghai}TG-broth，Shanghai Acade— 

my of Biologic Products． The ce ll culture medium was 

RPM I一1640 (Sigma)with glutamine (2 mmol·L ) 

supplemented with NaHCO3(2 g)t penicillin (30 mg· 

L_。)．streptomycin (25 mg·L_。)， mercaptoethanol 

(100 mol·L )．and 1 O heatinactivated new—born 

bovine serum (NBS)(complcted RPM I一16{O)． 

ICR mice 早，weighing 28土8 2 g，fromthe An— 

imal Center of th扭 unlversilv． 

Preparation of M lcR m ice were in】ected ip 

with l mI 3 TG—broth and peritoneat exudate cells 

(PEC)were harvested 4 d later by washing the peri— 

toneat cavity with phosphate—buffered saline (PBS)一 

PECs were washed  3 times with PBS，then蝴 justed to 

5×1 0 ／ml in completed RPMI一16{0． The cell suspen— 

sion waS dispensed in to cell culture nask (the area for 

cell adherence was 5 cm ×3 cm)(2 ml／flask)． After 

6 h of incubatjon at 37℃ ，5 CO ．the nonadherent 

cells w 4~re removed by washing with RPM 】一1640 medi- 

um ，and the adherent ce lls were used 聃 TG—elicited  

M 中． 

Priming M  ／or TNF release In order to Dn— 

han ce the TNF release from M 中 in response to the 

stimu]ation of LPS．the TG—elicited PEC were Incubat+ 

ed in the presence  of priming agent·Cat— Six hours 

Iater．the cells were washed with RPM I一1640 medium 

to remove the agent and the nonadherent co lIs，and the 

adherem  eells were used as Cat —primed  M 乱  

Induction of TNF from M M 中岛were incubat— 

ed for 24 hin the presence ofEH (0— 2OO g·mr )。r 

LPS (100 ng·mr )and the supernatants were collect— 

ed fvr TN F bioassay． For kineties ana上ysis 0f EH or 

LPS-induced TNF production， M 中s were cultured 

with EH (1OO g·ml一 )or LPS (1 OO ng·mI一 )for 

various periods (2— 3O h)，and the supernatants were 

assayed for TNF activity． 

Bloassay for TN F activity TN F activitY in the 

supernatants were m onRored  by crystal violet sta~ in g 

assay t# “r0 ． In brieft L929 cells (5× 1(P／wel1) 

were incubated for 18 h in the presence  ofDac (1 g· 

ml一 )and seriat 1 l 2 dilutions of test sam ples _n 96一 

well flat—bottom microtiter plates． U nits of TNF 

were det~qed as the dilution required to lys e 5O 0f 

L929 target ceils． 

RESULTS 

PrIinIng effect of Cal for TNF release 

from M 0 Incubating the TG-elicited PECs 

for 6 h in the precence of Cal (O．1— 1O umo1 

· L一 )enhanced the TNF release from M 中 in 

response to the stim ulation of LPS． This in— 

dicated that Cal could prime the M 中 for TN F 

felonse． Since Cal at 1 um o1．L_。showed the 

best priming effect，this concentration was se。 

Jected in the experiments (Tab 1)． 

Tab l_Tumor ne~ro~ls factor (TNF)activity Induced 

by IlpooolyaaeeharIdol(LPS)(me ng·ml～ ·g h)from 

the M which had been incubated f蚪 g h in lhe pr髑 - 

enee ot ealclmyctn． 一 l· 士 罩． ‘P< 口一口l” ton- 

tro1． 

Caleimysin／ TNF activity／U·ml— 

um e1·L一 

O 

O．1 

1 

10 

12士 

142士 

201士 

54士 3． 

EH Induced release of TNF EH (12．5— 

200 g·ml )induced the release of TNF from 

both TG—elicited M 0 and Cal—prim ed M 0 con— 

centration—dependently． The TNF levels in 

the supernatants from Cal-primed M 0 cultures 

were higher than those from T G-elicited M 中 

(Tab 2)． 

Comparison of LPS and EH—induced TNF 

Production TN F levels were detectable in 

the supernatants 2 h after LPS—stimulation and 
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Tab 2． Etteem of e$culeatoside H (EH ) and 

Ifoopolysleehr‘哇啊 (LPS) olt the releaze of tumor 

~ecrogb faelor (TNF)ltom thioglyeelste (TG)一broth 

~ldled macroohage (M 垂)of esleimyein (Cs1)*primed 

M n； l，i土 & ‘P> O，05 ’P< o．ⅡI， ‘P< O．o1’蓐 

conlro1． 

EH／ LPs／ TNF (U·mt一 )induced(zorn 

g·mr  ng·ml一 TG-ellcited M e,Cal—primed M 中 

rose rapidly until 6 h，then declined graduaHy． 

while TNF 1evels were not detectable untU 6 h 

after EH 。stim ulation and increased gradually 

in 24 h (Tab 3)． 

Tab1．EH (1 0 0 ·ml )orLPS(1 0 0ng ·mr )一 

Induced releⅢ o2 TNF l rOiIB TG--elleJt．d M 垂 of Cal- 

0rimed M 垂· 竹； l， 土 

Time／ EH-induced release of LPs nduced 

TNF (U ·ml一 )from release of TNF 

h TG—ericited 

M 中 

Cal—primed (U ·mr‘)from 

M 中 Cm -Drim耐 M  

fence-the capacity of EH for TNF release may 

be related to the anti-tom or mechanisms of 

P  ̂ 0Laccd ede． 

It w ould be interesting to note that the ki— 

netics of EH -induced’TN F production exhibit— 

ed som e differences compared with that of 

LPS· 。This suggested that LPS and EH in— 

duced the TN F release through different 

moieeular m echan讧ms that need to be further 

invest ated· 
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商陆皂甙辛对小矗腹腔巨噬细胞释出 
肿矗坏死园子的髟 

~， 尺 
扭 张傻平，曼堑圭。，钱定华 
(第二军医太学药学院中西药研究童． 

植物化学教研室，上海2。0433．中国) 

擒蔓 商陆皂贰辛(EH)(12．5--200 g·m1 )可剂量 

依较性地诱导硫代zl醇酸钠培养基诱出的小鼠腹腔巨 

噬细胞(M中)以盈卡西霉素启动激活的 M中分泌肿瘤 

坏死因子(TNF)． 时效关系研究发现t脂多糖(LPS) 

诱导的TNF分泌于6 h左右达峰．而EH诱导的TNF 

分泌麓时闻延长逐渐增多，于24 h左右选峰，提示 EH 

和LPS诱导TNF分泌的机制可瞻不同 

murjne peritoneal M中· since TNF js an im一 关■调 趋睦皇苴主l贮瘗 至咽 ±l里堡塑 - 
portant eytokiI1 iIlvolved in host immune de一 卡西霉素 、 
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Fate of methotrexate album in m icrospheres after hepatic intra—arterial 

injection in dogs 

xu Feng'ZH U Y u— Kun 

(Na ang日。印ital，Fl Military Medical U l 姆，Guan9rzhou 510515，China) 

ABSTRACT M ethotrexate (M TX ) albumin m icto— 

spheres(40 vm )were injected into dog hepatic artery． 

The M TX levels in the hepatic vein ma ta ed at rela- 

tively bigh concentration for over 3 h．whereas in the 

case of c0nventjona1 M TX jn saline the drug level de— 

creased sharply soon after injection． After_a M TX in 

microsphercs the MTX levels in liver were higher than 

those after M TX in saline． The m ~ctosphere em boli 

were entrapped in the hepat~ precapiliary arterioles． 

Throm bj were found in hepatic artertoles．w ith micro- 

sphere co nstituting the core． H ence M TX micro— 

spheres hepatic intra—arterial injection may be an effec— 

tire treatment for patients with lieer neoplasms． 

KEY W ORDS methotrexate{album in micros；pheres 

therapeutic chemoem bolization；liver 

In the chem otherapy of liver cancer， the 

hepatic intra—arterial(ia)injection of drug in 

bjodegradab1e m icr0spheres is superior to con— 

ventional drug in saline，for the microspheres 

prolong the retention time of the drug in the 

liver[ ～ ． M oreover． the m icrospheres could 

embolize the arterioles to block the tumor 

blood supply，resulting in anoxia and ischemic 

necrosis of the tum or t~sue[”． A new kind of 

em bolizer—album in microsphere is dev~ed． 

T his paper studied the fate of ia methotrexate 

(M TX ) in human albumin microspheres in 

dogs- 

M ATERIALS ^ND M ETH ODS 

M TX-albumin m lerosphere$ M icrospheres·pre— 

pared by em ulsion polymerizationm ．obtained from In． 

stitute of Radiation M edicin e· Academ y of M iHtary 

M edical ScienCes of the people's LiberatIon A rm y， 

Received 1992—04—29 Accepted 1993-05-04 

Project supported by the National Natural Science Founda- 

Uon of China．№ 38970822． 

were 40 pm in diameter and the M TX co ntent was 

about 5'A (100 mg microspheres contained 5 mg 

M TX )． 

Dog experim ent Twelve mongrel dogs of enher 

Sex．weighing 13．4士 1．5 kg (Animal Center，First 

Military Medical Universiry)，were anesthetized with 

iv sodium pentobarbital(30 mg·kg )． A cannula 

was inserted into the hepatic artery and another cannu— 

la was injected into the in如rior vena cava to the jnfiow 

junction of the hepatic vein． An amount of 100 mg the 

microspheres or 5 mg M TX in 5 ml normal saline was 

injected into the hepat~ artery· Inferior vena cava 

blood and liver t~sue were obtained at 0．5．15．30， 

60．120．150t and l80 min after injection． Dogs were 

killed on d l，3， 5． 10，and 20 after injeCtion．and 

btood  and tieer were taken． 

Determ in ation of Jerum M TX concentration 

Blood samples were ke D1 at 4℃ overni窖ht- Serum 

M TX was analyzed by fluoresce nce polar ization im — 

munoassay (FPIA) ． The TDx System and MTX 

reagent pack were prod ucts of Abbott Laboratories 

(USA )． In this experiment·the range of the M TX 

calibration curve was 0-- 1．0 umoJ叱 t Higher con— 

centrations needed dilution． The lowest measurable 

level was D．01 umo卜 L ‘． Reprod ucibility was mea— 

sured form l0 fUrLS of血ve repHcates each of human  

serum with MTX 0．07，0．40，0．80．5．0，50，and 500 

t~mol·L-。，yielding CV < l0 ． 

Determ ination of liver M TX concentr-tIon The 

liver was blotted  with filter paper． Ltver tissue 0．50 

g Was hemogenized in KCI(0．15 mol·L )3 ml an d 

stored in ice bath- T he supernatant was obtained by 

centrifugatlon (3000× F for 5 rain) and assayed by 

FPIA ． 

Data proeeasin9 The M TX co nce ntrations-tim e 

curve w舯 fitted and phar m acokinctic param eters were 

calculated  with a PKBP—N l program on a SU N 386 

computer· 

HlltolOgy Liver 8Uce8 Were stained with hems— 

toxyHn an d COSin- The microsphere embolizing pat— 
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terns were examined under light microscope (× 400) 

RESULTS 

Serum M TX Jevels Afier the ia M TX in 

m icrospheres· the serum M TX concentration 

remained at a relatively high level for over 3 h． 

and decreased gradually． By contrast， the 

serum M TX levels Mter the ia M TX in saline 

reached its peak earlier but decreased quickly 

(Fis 1A )． The MTX concentrations—time 

curves fitted to a 2一com partm ent mode1． The 

pharm acokinetic param eters were shown in 

Tab 1． Liver M TX leveJs W ithin 3 h after ia 

injection the Jiver MTX 1evels after MTX in 

microspheres w ere h her than those after 

MTX in saline (Fig 1B)． On d 20 there re． 

mained 0．2 nmol·g一 in the liver after M TX in 

m icrospheres while aim ost undetectable after 

M TX in saline． 

Tab I． Pharm acokinetle parameters of la M TX in m 

cr~ pheres(100 mg)or M TX In saline f；mg)in doas． 

n— l， 土 & ‘P> 0．a5， 。P< a．05． ‘P< ●．0I删 in 

saline． 

Liver／serum MTX ratio After ia MTX 

in m icrospheres the ratio increased with time． 

A fter ia M T X in saline the ratio rem ained low 

(Tab 2)． 

Tab 2．Livel-／Ierum MTX ratio4 after la M TX In mt- 

crO4pher~~1(1oo mg)or MTX In saline(5 ms)in dogs． 

n一 0， 土 & 。P> 0．05． 。P< 0．05． ‘P< 0．0I啊 In 

saline． 

Embolization pattern The m icrospheres 

em boUzed the precapillary arterioles in a sin— 

gle‘beaded arrangem ent． Throm bi were 

feund in arterioles， each w ith a m icrosphere 

constituting the core． The tissue around the 

throm bi show ed coagulation necrosis． The 

portal areas and hepatocytes rem ained unaf- 

fected in the non—em holized parts． 

0 ，0 60 90 I20 】50 1目0 
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