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苦参碱对脂多糖／D．氨基半乳糖 诱导的肝炎及离 

体巨噬细胞释放肿瘤坏死因子的影响 

卜卜 ) 、 ， 
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关键词 苦参碱：中毒性肝炎：氨基半乳糖 ：脂多、 

糖：肿瘤 元西孚丽  胞 —— 

h目的：研究苦参 碱 (Mat)对脂 多糖 (1ipopolysac- 

charides，LPS)诱导的 D一氨基半乳糖 (D-GaIN)致 

敏小鼠致死性肝炎以及腹腔巨噬细胞(PMOi释放 

肿瘤坏死因子 【TNF)的影响 方法：小鼠 ip Mat 

1 0，50 mg-kg～，bid x 3 d，然 后 ip LPS (1岫 

· kg )和 o-GaIN【800 mg-Kq )，通过病理组织 

学观察及测定血清丙氨酸转氨酶 (ALT)活性来评 

估肝损伤 小鼠 PMO培养上清中的 TNF活性以 

杀伤 L929细胞的结晶紫染色法测定 结果：Mat 

降低了 LPS／D—GaIN引起的血清 ALT活性升高及 

小鼠对 LPS／D—GaIN致 死毒性 的敏感性 并抑制 

LPS诱导的小鼠 PMO释放 TNF 结论 ：Mat防治 

LPS／D．GaIN引起的致死性肝炎，并 抑制 LPS诱 

导 的 TNF释放 

⋯ ⋯  荩 ～～ ～型 ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ～ 
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Effects of tyrphostins on activity of casein kinase Ⅱ from rat liver 

HUANG Cai ，KANG Tie-Bang，LIANG Nian—Ci 

(Department of Medical Biochemistry，Guangdong Medical College，Zha唧iang 524023，China) 

KEY W ORDS tyrphostins： caseins； protein 

k)nases；livar；enzyme inhibitors 

AIM ：To investigate the effects of tyrphostlns． 

(AG213，AG1394，AG1 14， AG1 109， AG555)on 

the activity of casein kinase (OK ) Ⅱ． 

METH0DS：CK Ⅱ was partially purified from raI 

Iivers by sequential DE52 and heparin．Sepharose 

chromatography． CK Ⅱ activRy was assayed by 

incubating CK Ⅱ with dephosphorylated ca sein 

and l y一 P lATP RESULTS：AG213 inhlbited the 

activity of OK Ⅱ with IC50 44．7#tool-L (41 5— 

47．9#mo1．L )，and AG1394 (144 iJmo1．L ) 

strongly inhibited  the activity of CK Ⅱ with an 

inhibitory ratio of 89 ％ ． AG1]4 (174 umo卜L．。) 

and AG1 10g(126 iJmo卜L )had inhiblIory eff ects 

on the activity of OK Ⅱ (P<0 01) AG555(136 

iJmol-L )had li~le effect on OK Ⅱ activity 

C0NCLUS10N： Some tyrphe stins are potent 

jnhibitors ofCK Ⅱ． 

Now in Dm  " ￡ 

~hilo~ lphia PA 19104 

Reccived 1994—11—07 

Casein kinase(CK) Ⅱ is a ubiquitous protein 

serine／threonJne kinase jn the cytoso1．nucleus．and 

membranes of eukaryotie ceils CK Ⅱ purified 

from various ti&sues is usually a tetrameric complex 

with an 岛，da 132，or ct 2岛structure ’ CK Ⅱ 

may play an important role in cell proliferation ． 

For example．CK Ⅱ phosphorylates a number of 

nuclear proteins including Fox， Myb， M yv， p53 

tumor suppressor protein， and SV40 large T 

antigen These proteins are implicated in oncogenic 

transf0rmation and eell proli{eration． 

Tyrphostins (AG213， AGl14， AG555， 

AG1394， and AG1109)． a series of synthetic 

chemicals, ave；nhibitors of tyrosine kinase⋯ ． but 

the efficacy of AG213 in inhibiting EGF—induced 

『0H]thymidine uptake in A431 ce11s does not 

correlate with its tyrosine kinase inhibitory 

activity【 Their effects on CK Ⅱ ale unknown 

In the present study，the effects of tyrphostins on 

the activity of CK Ⅱ from rat liver were 

investigated． 

Biology， Uni~rslty ⋯ · M A肛 RIALS AND M ETHoDS 
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AGl14 

AG213 

AG555 

AG11o9 一oH 

AG1 394 一H 

(Boeheillgtv Mannhdn)；Sepharose 4B(Pharmacia)；CNBr 

(Fluh )；DEAE cellulose (呱 52) (Whae'n~ )： Casein 

(1CN )： tyrphcstins (purity 99 ％． derived from 

benzenemal~uitrile． and synthesized by Pmf A Gazh． 

D~ eutofO['gR~cCb．emistty．TheHebrew Uuivetsity of 

Jerusalem．Israd)． [7- P】ATP (370 GBq·L～．>185 

PSq ·tooL一 ) w舾 purchased from Yahui Biomedical 

Technology Co Ltd．Beijing． All otl~l-chemicals m  AR． 

Two SD b (早．2-month—old，250 g and 350 g． 

respectively were provided by the Animal Center of 

Guangdong Medical College． 

Heparin-Sepharose 4B was synthesized by the method 

Extraction and partial purification CK Ⅱ Two rat 

livers 雠 homogenized with 100 mL of buffer A (Tris 20． 

edetlc acid 5， c acid 1，~mercaptoethanoi 10，PMSF 1 

mmo[·L 。pH 7．2)in all jce bath． The homogenate wa5 

cenl~ifuged at 20 0oo g at 4 ℃ Ior 10 min The 

mlpernat~nt w越 loaded to 30 g of DE52 that had been 

equilibrated with buffer B (Tris 20， edetic acid 2， 

mercaptoetha no|5。 PMSF 0．5 mmol·L。
． pH 7．4)in a 

filter funne1． Having been washed with 500 mL of buffer B， 

the protein-boun d DE52 was packed into a column (20 mm 

x 300 rnm)and washed with ha ffer B contminng NaCI 500 

mmol·L一 ． The e|uate from DE52 f160 mL)with CK 11 

activity was diluted 1：5 with buffer B，andthenloaded onto 

a hapadn- haro9e 4B column(15 mmx 200 mw1) After 

equilibrating th buffer B．the column w舾 developed th a 

200 mL linear inereasing gradient of NaCI from 0 to l mol 

·L。。 n buffer B，and 6 mL fractions were collected．from 

which CK Ⅱ was eluted by buffer B containing Nad 700 

mmo|‘L The kinase from 2 chI锄 拍tography steps 

purified O~el-104 fold．with afinal recovery of 33 ％ ofthe 

starting activity of CK g． 

CK Ⅱ aalvlty assay partially dephosphorylated casein 

w越 prepared by incuharing 5 g casein in 50 mL of Tris 50 

mmo[·L (pH 9．5)at 100 ℃ for 10 min and dialyzing 

against haf~r C (Tris 50，edetic acid 5 mmo[·L 1，pH 

7．5) CK Ⅱ activ~tvW蠲 assayed 25℃ in afinal volume 

of 100 L with T一争HcI 5O，KC1 150，MgCI2 10 vmol·L～ ． 

[ P】ATP 50 m0l·LI1(37 kBq)，partially dephos- 

phorylated casein 2 g·L‘。，and partially purified CK Ⅱ 2．8 

(ora(Ⅱ eluate10 )for10min． 下he reaction was 

terminated by spotting 90 L on to 3 pie0露 of 15 mm- 

diameter Xinhua № 3 filter paper．and  d~oppa d into 10％ 

tIichkgtmzefic acid (TcA)comainJng ATP 1 ramoL·L 

After the filter papers washed thoroughly With TCA as 

above~ the radioactivity was measured i11 Ⅱ Ls6000C 

(Beckman)scintil1ation monter． 

Smtiafieal significance wsfl analyzed by t test 

REslIIITS 

Characterization of CK 1I Partially dephos- 

phoryhted casein was efficiently phosphorylated by 

CK 11． However．at 0．5 g·L ，histone msw柚 

phosphorylated rather poorly．at 1．4 ％ of the rate 

of casein． Heparin (4 mg·L ) inhibited the 

activity of CK Ⅱ by 76 ％， but Ca2 ， Ca2 一 

phosphatidylserine, or ： MP had little effects on 

the activity ofCK 1I(Tab1)． 

Effeet of AG213 mad anal0gaes on CK 1 

activity AG213 inhibited the activity of CK 11 

with Ic5o 44．7 m0l·L～(41．5 vtmo[·L～．47．9 

vrnol·LI1) At 200~onol·L～．the inhibitory 

ratioofAG2t3 onthe activity ofCK 11 was 92％ 

(Fig1) 

AG1394(144,umol·LI1)strongly inhibited 

the activity of CK 11，with an inhibitory ratio of 

89％． AG114(174~onol·L )and AG1109(126 

rTl01．L。。)had significant inhibitory effects on the 

◎ 

Ⅻ 。
，皇 

。

人 。 
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activity ofCK lI(P<0．01)． AG555(136 m。l 
· L )had little effect on CK 1I activity (P > 

0．05)(Tab 2) 

Tab1． Characterization of CK Ⅱ from rat liver．  ̂ 3 

wells for 1 homogenate(pooled from 2 rat livers)， ± ． 

_P> 0．05． <0．05．cp< 0．01 contro1． 

1 2．5 卫5 50 100 200 

AG313／18 vumol·L一 

啦 !． Effects of AG213 OR activity of CK 1 from rat 

liver． ^ = 3 wells for 1 homogena~ f pooled from 2 rat 

]~ers)． 

DISCUSS10N 

Tyrphostins are a series of synthetic chemicals， 

which have been proved to inhibit tyrosine kinase 

activity． In the present study，some of tyrphostins 

inhibited the activity of CK 1I， suggesting that 

some tyrphostins might not be specific tyrosine 

kjnase inhibjtors． 

Tab 2． Effects ofthe analogues ofAG213 on the activity of 

CK 1 from ratliver． 3 wellsfor1 homoge~ate(pooled 

from 2 rat livers)， ± ．_P>0．05， P<0．01 control 

The inhibitory effects of tyrphostins on CK lI 

are related to their structures． The only difference 

of the structure of AG555 from that of AG1394 s a 

hydroxyl，AG1394 stmngly inhibited the activity of 

CK lI，but AG555 had 1ittle effect on the activity， 

suggesting that the modification in the structures of 

tyrphostins could develop more effective inhibltors of 

CK Ⅱ 

CK lI is a cyclic nucleotide and calcium- 

independent serine／threonine—specific protein 

kinase The physiological substrates of CK 1I 

include metabolic enzymes， cytoskeletal proteins， 

transcription factors．as well as products of severa1 

oncogenea and tumor suppressor ’。一 
． CK lI 

activity is increased in neoplastically transformed cell 

lines( 
， aS weiI as in tum0rs{l1] CK Ⅱ was 

stimulated in response to various growth factors in 

cultured cells_1 13：
． These findings suggest that 

CK lI may play an impo~ant role in cell 

proliferation． In this paper，our finding that some 

tyrphostins inhibited activity of CK Ⅱ．can explain 

why the inhibitory effects of some tyrphostins on 

[。H】thymidine uptake如 not correlate with their 

inhibition on tyrosine kinase． 
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