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Effect of colchicine on hepatic glycosaminoglycan metabolism in mice

infected with Schistosoma japonicum'

S1 Qian. ZHANG Yan. WANG Quao-Hong . ZHUANG Qung-Qi, MEI Mei-Zhen (Department af
Biochemstry. School of Phurmacy. Shanghai Medical Uneversitv, Shanghai 200032, China)

AIM: To study the effect of colchicine on
hepatic glycosaminoglycan (GAG) metabolism
in mice infected with Schistosoma japonicum.
METHODS: The amount of GAG was mea-
sured in the liver of mice infected with Schisto-
soma japonicum lor 6— 16 wk and treated with
RESULTS: Six weeks after infec-

tion. the GAG content of infected mice’s liv-

colchicine.

ers and uninfected control was 14 + 2 pgig
liver and 4+ 1 pg/g liver, respectively. The
GAG cintent reached a peak about 6 times of
the normal level in the 10th wk after infec-
tion, being 56 +9 pg/g and 1041 pg/g for in-
fected and uninfected mice respectively. and
then declined. Treatmetn of infected mice
with colchicine reduced the total GAG content
to 22 + 3 pgi/g livers but not suppress the
GAG content below the normal level in the
10th wk. Microscopic hépatic egg granuloma.
CONCLUSION: Colchicine may exerts its
GAG reduaction eflect through the suppression

of granuloma formation.
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Schistesema  japonicum

Hepatic fibrosis in schistosomiasts is as-
sociated with accumulation of collagen and ex-
{ GAG 1",
The liver GAG content of S mansoni-infected

tracellular glycesaminoglycans
mice was 5 times higher in acute infection*.
In advanced liver cirrhrosis in man. the hep-

aran sulfate content increased to 4. 7 times the

! Frojct supported by UNDP/World Bank/WHO Rockeleller
Foundation, USA.
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normal value and the dermatan sulfate content
Since GAG
content and composition changed greatly in
mediate  the

increased by a factor of 15%.

live cirrhosis, agents that
metabolism of GAG and collagen might be
used as antifibrotic drugs. Colchicine was
used in the treatment of patients with schisto-
somal hepatic fibrasis and cirrhosig of other
etiology with good resalts™’. 1n the present
study we studied the effect of colchicine on
hepatic GAG content in the first 1§ wk after
the mice were infected with S japoricum 1n or-
der to define the mechanism of action of
colchicine on the heptic fibresis in schistoso-

miasis.

MATERIALS AND METHODS

Mice and parasites Mice of Kunming strain were
from a breeding colony in Shanghai Medical Universi-
ty. Cercariae were obtained from a life evele main-
tained by the Department of Epideminlogy of the same
university, The parasites were originally isclated in
Anhui Province in 1975 and have been maintained in
the snail Oncomelania hupenses.

Infection and treatment Each mouse was infect-
ed with 20 cercariae penetrating the abdominal skin in
supine position after 6 wk. The mice were divided
into 2 groups. One group of mice received colchicine
o 2Zmgrkg ' ig. € times a wk. and the other grouvp did
All the mice were kept under the
After 6, 10, 13. and 16 wk of in-

fection. 1/4 of mice in each group were killed by cervi-

not receive any,

same conditions.

cal dislocation and the liver GAG were extracted and
assaved.

GAG extraction The liver was homogenized and
boiled at 100 € for 5 min.
14 vol of acetone and & vol of methanol : chloralorm

Lipids were removed wirth

(1:3, vol/vells and the sample was dried at 25 1.
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After trearment with NaOfl o3 nwl - L7 a4 (
avertught, the sample was dualyzed ggonst phosphaie
buffer 0. 06 mal+L ' ptl 7. 6. and chen digested wish
pronase E (U6 pglg dry weight of delyndated sample .
Protein and peptides were precipitated fram che digest
with cold TUA and removed by centrdugation.  The
supetnatant was dialyzed agawnst distiled water and
the GAG was cancentrated by precipitanon wicth & "
eetyipyridium chloride'™ [or microanalysws of I3 ALG,

Crude GAG sample ¢0.1 ml) was stained wilh
0. 05 Y Aleian blue 0.0 ml™ at room temperature [or
1 h. The resuliant complex was washed with cold
t4 ¢ ) NaAc 50 mmol-L. 7', then dissclved in NaAc &0
mmol L7 (heated at 60 C lor 10 min?, pH 5. 8. con-
taining 2 %y sodium dodecy] sullate. The absarption
at 620 nm was measured aganst hyalurenic acd and
was linear in the range of 2— 10 mg+L .

Microscopic examination Livers ol mice were
fixed in 10 "7 neutral formalin. Paraffin sections

were observed under light microscope.

RESULTS

The formation of granulomas in mouse
livers infected with S japonicum was ohserved
micrascopically.  The liver from the uninfect-
ed mice were grossly normal (Fig 1A . Plate
2%. The sections from mice infected for 6 —
10 wk showed a great number of granulomas
Fig 1B {(Plate 2

showed an eosinophilic abscess in a mouse liv-

in the portal regions.
er § wk after infection. The eosinophilic ab-
scesses gradually turned into fibrotic granula-
mas at 10th wk of infection (Fig 1C, Plate 2.
Much less granulomas were found at 13 wk.
the granulomas in 6— 13 wk were a1 about the
same developmental age. ie, all the mice ap-
peared 1o have a single wave of egg laying and
concamitani granuloma formatiomn.

The inhbitory effect of colchicine on the
formation of hver granulomas in mice infected
with 5 japomicum was obvious. the size of
granulomas in the portal region was much
smaller than that in the untreated mice.

Most of the granulomas regressed. only a few

~mall abscesses remained in livers of mice
treated with colebicine (Iag 1D, Plate 2).

Six woeks after infeennon. the GAG con-
tent of liver was higher in the infected muce
than that in the uninfected mice (F<In 01).
Ten weeks after infection., the GAG content
of the liver of infreted mire was 6 times that
of the uninfected mice.  Alter 13 wk of infec-
tion the GAG content decreased hut still re-
mained 1o by higher s the control « P<70. 033,
The GAG vontent of mice infected for 16 wk
was not significantly different from that in the
cantridls. It appeared that the GAG content
rose and waned with the formation and regres-

sion of granulomas (Tab 1),

Tab 1. Effeet of colchicine on liver glycosamino-
glycan content 'pg/g wet weight liver) of schistosome-
infected mice. X+5.

Mormal Infected Treaced
6wk 1=1«¢5H 1442 ¢5) -
16wk 1047 (& G640 (8) 2243 ¢
15 wk 111 1?0 2L (T 16+2 r&)
1A whk Bl (7 182 ¢ a1 (§

Nuniber of £ muce (2642 g) in parenthesis.

Mice treated with colchicine for 4 wk be-
guning from the fth wk of infection had a hv-
et GAG content of about 50 37 of that in un-
treated infected mice (£ <C0.05). After 13
wk of infectionr, ie. having been treated with
culchicine for 7 wk, the GAG content was still
slightly less than that in unireated infected (P
>0.05). At 16 wk. the GAG contents in the
control, the infected. and the treated mice
showed nao difference.

It was obvious that colchicine partially
blocked the GAG accumulaton in infected
mice especially at 10th wk after infection.

DISCUSS10N

The liver GAG content of 5 japenicum in-
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fected mice and enlchicine treated ammals was
assaved at 81h. luth. 13th. and 16th wk,
with the highest level at the 10th wik.  On the
ather hand, the microscapie cxamination ol
liver sections <showed fhat most eggs m the
gronuloma matured a1 Imh wk. At 131th and
16th wk. the GAG content decreased gradual-
ty parallel with the regression of granulomas.
Thus the increasing (GAG synthesis muost be
the result of granulema formation.  ur re-
sults also showed that colchicine inhibited the
formation of hepalic egg granuloma and con-
enmitantly inhibited the increase of GAG con-
tent in infected ammals. Thus colchicine may
exert its effect through the suppression of
granuloma formation.

The regression of granulomas in mfected
mice at {3th. 16th wk render the observation
and explanation of colchicine efficiency more

difficuli.

been seen 1n other ammal models far reasons

Although this phenomenen had

vet unknown . it is likely that the explanation
of the action of rolchicine on the bases of 10th
wk experimental results is reasonable, be-
cause the difference between the liver GAG
content and microscopic observation of infect-
ed and treated mice during the increasing
phase is remarkable.

Although 1t has been known that schis-
fomsome egg granulomas played an imporfant
role in GAG and collagen synthesis and ~ecre-
tion'"", the cells that synthesize GAG and sub-
strates that induce the GAG synthesis and
secretion are to be further delineated.
Colchicine could also possibly decrease the liv-
er {3 AG content through accelerating the GAG
degradation. Therefore, to fully explare the
mechanism by which colchicine decreased the
liver GAG content in schistosome-infected
mice, further experiments that measure the
effect of drug on GAG synthesis and degrada-

tion rate 7 vrgo and in vitre are NEeCessary,
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Endogenous adenosine and ATP-sensitive potassium channel modulate
anoxia-induced electrophysiological changes of pacemaker cells in

sinoatrial node of guinea pigs'

LI Yu-Long. HE Rui-Reng  (Department of Phvsiology . Institute of Basic Medicine, Hebet Med-

wal College . Shijlazhuang 050017, China)

AIM: To investigate the electrophysiclogical
effects of adenosine deaminase {ADase, an en-
zyme converting adenosine to 1nosine and am-
monia ), 8-phenyltheophylline {(8-PT. a non-
selective antagonist of adenopsine receptors)
and glibenclamide (Gli. a potent blocker of
ATP-sensitive KT channels} on anoxic pace-
maker cells of SA node. METHODS. Anoxia
of pacemaker cells in SA node of guinea-pig
was induced by perfused for 20 min with =
modified K-H solution gassed with 100 ¢ N,
deprived of glucose. Parameters of action po-
tentials including maximal diastolic potential

CMDP ». amplitude of action potentisl
(APA ), duration of 90 !y repolarization
( APD,. ), maximal rate of depolarization

(Vi }» rate of pacemaker firing (RPF), and
velocity of diastolic (phase 4) depolarization
(VDD were recorded using intracellular mi-

Recewved 1983-07-12 Accepted 1994-06-1§
' Prowmct supported by the MNatural Science Foundanon of
Hebei Province. MY 393125,

croelectrodes, RESULTS: Anoxia increased
MDP. APA. and Vg. and decreased VDD,
RPF in a time-dependent manner., ADase 10
U-L7'. 8PT 0.1 pmol L~ and Gli 10 pmol
+L.77" sagnificantly attenuated the electrophysi-
ological changes of pacemaker cells in sincatri-
al node induced by anoxia. CONCLUSION ,
Endogenous adenosine and ATP-sensitive K~
channels may play an important role in the

generation of anoxic bradycardia in guinea

pigs.

KEY WORDS
deaminase: glyburide;

ancxia: adenosine; adenocsine
potassium channels:
sinoatrial nod:: electrophysiology
Endogenous  adenosine is  primarily
formed from dephosphorylation of AMP that
may occur intracellularly or extracellularly®!
and may be derived from hydrolysis of
s-adenosythomocysteine (SAH)'. In hypoxic

myocardium, adenosine release from SAH hy-


http://www.cqvip.com

