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Colchicine. prevents o-galactosamine-induced hepatitis 

Summary 

Marisabcl Moure\le nnd M. Angel Meza 
PhQrmacology and Toxicology Drpartmrnl, CINVESTA V·IPN, MrJtlco Cily fMrJtlcol 

(Recclvcd 7 Apri.I \988) 
(Acccptcd 27 Sertcmber 1988) 

Thc hcpatoprotectivc: cffect of colchicinc in a modcl of liver intox.ication with gatactosaminc (GalN), 375 
mg/kg. i.p., was studied in rats. At 0.5. \. 3, 6. 18 and :?..\ h aftcr GalN intox.ication the foUowing markcr!> of livcr 
damagc wcrc meas.urcd; ~crum acüvity of ahminc aminotransfcra!>c. alkalinc pho!>ph•,tast:, r-glutamyltranspcp
tida,.c. hcpmic calcium and glycugcn contcnt~. li .. ·cr lipopcrox.idatiun. and livcr pla!>ma mcmhranc activity of at
kalinc pho,,phata,.c. ;'-glutamyhran,,p..:ptid;.\!>C and high·;.\ffinity ca=--ATl'it,,C. ;'.!..\ h ahcr GalN intoxication in
crcaht:!> in !'>Crum h: .. ·cb of alamnc aminotran!'-fcr>l~c. <tlk;.l\inc pho,.phat;.1'!>C <Ulli ;'-glutam~ ltr.,n'!>pcptida!>e werc 
ob,.crvcd along with dccrc>t!'-cs m plasma mcmhr¡tnc activitic":> of •1lkalinc pho.,.ph••ta,.C'. ;•-glutamyltranspcpti
da.,.c:. and high-01ffinity ca::- -ATPa .. c. A ~harp incrc:1,.c or 1ipopi:n.1"1tid;.1ti,.·c pH1cc.,,.c,. m.:a .. urcd a.,. m<1k1ndialJ.c
hydc production wa':> .al~o ob':>crvcd. Pn:trcmmcnt oí rnt' ""Íth co\chicmc 1tl _ug.'rat.'day p.o. for 7 day!> bcforc 
GalN injcction prc,..:ntcd partio,lly thc toxic cffc:ch oí Gal;-../. '\\o'hcn ;:1 do~c oí 50.ug.r;:it'day fo1 7 da}" wa~ gt..·cn 
thc Jrug tirevcntl!d almo't complctdy thc damagc mduccd hy ga\acto!>aminc. with thc cxcc:ptton u{ gl~cogcn and 
scrum 01\kalinc pho':>phata':>c that rcmnincd diffcrcnt from control~. Timc-1.·0urho: C'ltpcrimcnh sho .... ·cd that malon
dialdchydc fornmtiun incrc:iscd 30 mm aftcr intoxication whilc aU othcr changc .. bc1.·amc apparcnt {rom 6 h aftcr 
trcatmcnt. ":>Ug&c,.ting that hpopcroxidation may be a prcrcqubitc for galilcto,.nmine-induced damagc. Thc pro
tcction offcrcd by colchicinc wa" rclatcd to it" capacity to inhibit 1ipopcroxiJation. lti':>tochcmical findings paral
lckd thc biochcmic<1l rc!'>Ulb. Thc pO':>':>ihlc role of hpopcrox.idat1on in galacto!>aminc·indu..:cd ti .. cr dam,age ¡,. dis.
cus,.cd. 

lntroduction 

Among thc numcrous models of experimental hep
atitis. o-galacto!>aminc (Ga\N)-induccd h .. ·cr injury is 
..,cry similar to human viral hepatitis. Typkal labora-

tory finding.,. includc a rapid to .. s of li..·cr glycogcn, ac
cumulation of calcium in thc cytop\a.,.,m. relca!'i.C of in
tracellular hvcr-.,.pecific cnzymes. bihrubin in blood 
plasma anda reduction in plahma protcins l 1 ) . 

Examination of galacto,.amine-induccd livcr dam-

Co,.,.r~pundt'"<r: ""t.n1,at>cl !rl.tourc\lc. Ph.O .• rharmacolog} o1nJ Toiucolop.y Ocp.trtmcn1. CINVESTAV·tP:-0. Apdo Pcntal l.1-7~. 
fl,.tc11.11;0 117000. O. F .• ~c'ltlco 
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uge b)' mean~ of light micro .. copy ha,. rcvealed fc<t
tures closcly resembling those sc-cn in human \'int\ 
hepatitis {l}. 'The biochemic<tl prnccssc,. invo\\'CJ in 
thc initia\ stnges of this disca!ie modcl Olrc connL'Cted 
with thc mctaboli,.m of galacto...,amim: Olnd thc hio
synthesis of uridine dcrivmivc,_ {2.3}. Studic?. on thc 
mcchanism of induchon of g;¡\;1ctosaminc hcpatiti,. 
revea\ed that the protcin and pho,.pholipid ntctabo
\ism of the Go\gi apparatus of n1t \h,.cr are alrcaJy in
hibitcd b h alter thc Oldministration of o-gatacto,.
amine {4). Rcutter et a\. havc supportcd th.c hypothc
sis that an inhibition of thc mct;1bo\i!.,m o{ mcmbranc 
protcins and sphingomychn of thc pta ... ma mcmbranc 
is ncccssary for thc induction of G.:i\N hcpatiti"' \5}. 
Thc spccificity of thc morpho\ugical and biochctnical 
altcrations typical o{ livcr cdb aftcr s~1lactosaminc 
trea<mcnt is very con"·cnicnt for "'tuUying the hcpato
protcctivc cffcct of !>Cvera\ drugs. Prcvious findings 
in our and other \aboratorie?. have alrcady inJicatcd 
that colchicinc treatmcnt Cóln rcvct'"!>c chronic li.vcr 
damagc induced by CC1" in rats, and also prc"·cnt 
acutc and chronic CC\o1 livcr injury (6-11 ¡. Therc
forc. the aim of the prc!.Cnt work was to c"·a\uatc: thc 
capabi\ity of colchicinc to prc"·cnt ncutc hver damage 
induced by galactosaminc in rai.... 

l\taterials and l\tethods 

JI.tale Wistar rats ( 180-220 g) were used for all ex· 
perimcnts. o-Galacto.,,amine hydroch\oridc and a\1 
other reagents used were obtaincd {rom Sigma 
Chcmical Co. (St. Louis. MO. U.S.A.). 

The experimenta\ animals wcrc di\'idcd into 5 
groups of 6 anima\s each ""' follows: group 1 rcccivcd 
Ga\N (.375 mgfkg) disso\ved in NaCl 0.9% gi"'cn in
trapcritoneally; group 2 was gi"·cn thc samc dose of 
GalN after a 7 day co\chicinc trcatment ( 10 µg/ani
maL'day dissolvcd in WO\tcr)~ animals o{ group 3 re
ceived Ga\N alter a 7 day trcntment o{ colchicine (50 
µglanimallday dissolvcd in water)~ groups 4 and 5 re• 
ccived thc same doses of co\chicinc as groups 2 and 3 
respeclivety but rccei"·ed NaC\ instcud of GalN. 
Since water was the vchick for colchicinc wc fch that 
thcrc was no necd to form an additiona\ control 
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group. \n u\\ groups co\chicinc was given by gavage. 
Ga\actosamine was administcrcd 1 h aher tht: last 
<lose of colchicinc and al\ ;:mimals wcrc sacriHccd 24 h 
afler GalN intoxication. 

An ndditiona\ group of 40 rab was adminbtercd 
GulN (375 mg/kg) and '!>ubgroup.., o{ !i animals each 
wcre sacrificc.:d at n. 0.5. 1. 3. ó. 15, 18 and :?.4 h a{tcr 
intoxication to fol\ow thc timc-coursc,. of lipopcroxi· 
dation, ¡¡\aninc: aminotransfcn1<;c (AL T) scrum uctiv
ity. glycogc:n content and hcpauc ca\cium accumu\¡¡. 
tion. Blood wa?> co11cctcd by heart puncturc undcr di
cthyl·cthcr anc?>the'!>ia l.\Od "'crum was obtained by 
ccntrifugahon. The livers werc quickly removed and 
wcrc uscU to prepare homugcnatc.., and plasma mcm
brancs by thc methoU Jc.,,cribed by Ncvi\lc l12}. 
Small hver scction~ fixcd in formalin ( \Ut7c>) wcrc 
u"'cd for hcmatoxy\in-co?>in staining. 

'Thc :scrum acti"·ity o{ AL T wa ... dctcrmined ac· 
cording to Rcilman and Frankcl (13) Alkalinc pho"'
phata?>c activity was mca?>ured according to thc mcth· 
od of Berger and Rullolph \141 and l'·glutilmyl trans
pcptida"'c (GGTP) according 10 Glo .... mann ;md Ne
vi\lc 115} in both !.crunt and pla~ma rncmbr

0

anc..,, Thc 
Ca~•.Jepcndcnt ATPasc w;i..., dctcrmincd in bolatcd 
liver plasma mcmbr:.mes ;¡ccordmg 10 thc mc1hod dc
scribed by Lutcr...ztajn et al. 1 \6}. Prutcin contcnts 
wcre dctcrmincd according to Dradford l 17). Glyco· 
gen livcr contcnt was dctcrnuncU U'!>ing t he anthrone 
Teagcnt mcthud l \ H]. LipopcroxiJation was t..~ti

matcd in livcr homugenatc!'i by n1casuring thc ma\on· 
dialdchyde (MOA) formation by the thiobnrbi.turic 
acid mc=thod [19). Thc hcpatic c<llcium contcnt was 
detcrmincd in tissue samp\c..., prcparcd Cor analysis by 
ni.trie acid digestion [:?O}. Total ca\cium was dcter
mined by flamc spcctrophotomctry and the rcsu\ts 
wcrc cxprcs?.cd <ts ~~s o{ Ca~· pcr g of \ivcr. dry 
wcight {21 J. 

For ... tatistical am1\ysis. data wcrc analyzed by onc
way analysis of variance. Difforcnccs wcrc 
sidcred significant whcn P <U.O\. 

Resulls 

Fig. 1 (panel A) shows the reprcscntativc histo\og· 
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Fla. 1. Panel A IL"cr .. ..- .. ·uon fr.Hn .1 r.11 ucatcd "'th C"ia\S ¡J'7<; m¡! k~.1 p J. 'h''"''"¡.: 1n1cn .. c. ptc•l<>m111.in1I~ 1n .. nt1111u_h:,1r ci:ll 1nf1hra-
11un llf thc pcnp<>n.11 te!!'"" 1'.1ncl U \o\cf ''"''"" rr .. rn ·' n1u1n.11 r.11 1'.1nd C ""'-'' ..... .._,,.,,, \rt1111 .1r.•t111.._·11c.1\L·d "'''h .._.,1duc111.._· t 111 
J.•!! r.u d.a"I.. h•r.., tl.I\ ... p" L ¡.,..,..._.f 1111•n••nuc1•·.11 •·cll 1nllL1r.111n111' .,¡., .. .._.1 .. cd l',1n.._·\ ll ¡, .. .._., .. .._ . ._.,,.,n tr .. 1n ,, r.11 p1ctrc.1lc..t "'lh cuklll· 

cint• t ~11 u¡.: '"' d.1\. l<'r 7 tl.oy ... p o ). lhc ln.:r p.orcn.._ h~ 111.1 '' nurr11 .. 1 11 •"- t:, >< ~ll 

ical finding" of thc livcr :!4 h .1ftcr an acutc dn..,c of 
GalN and panel U rcprc ... cnt" normal li"l.cr. P>1ncl C 
show,. a livcr M:ction from an ;1nim•1l prctrcatcd with 
colchicinc for 7 day!- at thc Uo ... c nf lll}4g'anitnal anU 
panel D :o.how!> a n.."prc,.cnt:itivc \ivcr ..,cction frnm 
thosc rats prctrcatcd with 50 ug of cnkhicinc bcforc 
the administrntion of Ga\N. 

As prc ... iou!>ly rcpnrtcd hy Kcppkr et al. ( 1 ), wc 
observcd that GalN intoxication provokes foci of 
hepatocellular ncc.-o,.i!'> and pronounccd accumula
tion of inOammatory cclls. Thc: GalN-induccd liver 
damagc obscrvcd in rnls prctrcatcd with colchicinc 
( 10 µg/rut) was tower than that observcd in rats rc
cei ... ing GalN alonc:. Thc liver damagc was histologi
cally abscnt in thosc anima\s prctrcatl.!'d with thc 
highest dose of colchicinc u"cd (50µglrat). 

Thc trcattncnt ""ith 1..·ok·hi1..·1n1: .:1lnnc. !O)ig'rat for 
7 <lay!'> or 50 }1g/r¡1t for 7 day!-. did not ch;.rngc any oí 
thc ind1cator!- of li .. ·cr d;1nwgc m1..·a ... urcd cithcr in se· 
rumor livcr !-<unplc .... Thc alhcncc uf tngly1..'!"ridc ac
cumulation in \i"l.·c:r" c-.,,:ludc:.., thc pos!-.1bility of thc: 
di~ruptinn of hcpatocytc microtuhuJc, hy cokhicinc 
in thcsc .. tudic!-. 

Fig. :'.!(panel A) !>hUW!- thc timc-cuursc of lipoper
oxidation mcasurcd itS t>.-1.DA formation in livcr 
homogcnatc.,. from GalN-intolliciltcd rats. As shown, 
lipopcrollidativc: procc,.,.cs incrcil!»cd ª" carly as 30 
min aftcr GalN intoxication anti rcmaincd clcvated 
throughout tht! ob,.crvation pcriod. Ho...,cvcr, from O 
to 3 h aftcr GalN no changc!- wcrc obscn·cd in ALT 
scrum activity nor livcr glycogcn and co1lcium con
tcnts (panel :?B-D). At 6 h aftcr GalN administra• 
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Tim• afte, Gol N Chl 
Fla. 2. Timc-courses oC livcr lipoperoxuJntion (a), .,crum AL T 
nclivily (b). glycogcn contcnt (e) and hcpnlic cuk:ium (d) dctcr· 
mincd in samplcs from rats uca1cd wuh GalN. Each valuc rcp· 
rcscnts thc mean of 6 cxpcrimcnts pcrformcd m duphcate ± 

S.E.M. •p < 0.001 ascomparcd to control group. 

tion significant increus.cs in scrum AL T activity and 
hepatic calcium content were observed along with a 
sharp decrcase in glycogcn contcnt. Becausc the 
greatest altcrations induced by GalN were obscrved 
al 24 h wc s.clcctcd thnt time to invcstigate thc cffcct 
of colchicine. 

Fig. 3 shows thc cffoct of colchicinc prctrcatment 
on lipoperoxidation 24 h after gnlactosaminc intoxi
cation. As shown, lOµglday ror 7 day:. partially pre
vented that increase while SU J4gfday for 7 days com
plctcly abolishcd it. Thc cffect of SO µglday of colchio. 
cine was ulso examined at O.S, 2 and 6 h after GalN 
administration and no incrcases in lipoperoxidation 
were obscrvcd in any pretreated rat. 

Twenty-four houn after GalN administration, sharp 

M. MOUR.ELLE AND M.A. MEZA 

FI&. 3. Lipopero,.;id11tion mcusurcd as MDA rormation in rat 
livcr homogcmncs; from ra1s ucatcd wilh: GalN, colchicinc (10 
µg x 7) + GalN, colchicinc (50µg x 7) + GalN, and conuols. 
Each bar rcprcsenn. thc mean or 6 cxpcrimcnllli pcrformcd in 
duplicate ± S.E.M. •P<0.01 and ••p< 0.001 as;comparcd to 
control groups; • • P < o.ocn as comparcd to OalN·ucatcd 

group. 

and significant (P <. O.Ol) changcs in the serum en
zymes activi1ies wcrc obscnred as dcpictcd in Figs. 4, 
S and 6. Along with thc serum findings. GalN pro
dÜced statistically significant dccrcases in alkaline 
phosphatasc, GGPT, and Ca2 .. -ATPasc activitics i~ 
the hepatocyte plasma mcmbrancs (sce Figs. S. 6 nnd 
7. respectivcly). In ali cases. thc yicld of mcmbrane 
preparations was about 1 mg protcin!g of wet livcr. 
When animals wcrc prctreatcd with colchidne (lo 
µglrat for 7 days) a partial but significant prevention 

Fta. 4. ALT activity dctermincd In scrum of rab trcated with 
OalN. colchicine (lOµg x 7) + OalN. colchicine (50µg x 7) + 
OalN_ and controls;. Each value rcpre5ents the mean of 6 ex
pcriments pcrformcd·in duplicatc ± S.E.M. •p < 0.01 and 
••P.< 0.001 as comparcd to control groups: •p <U.OS and 

•• P< 0.001 whcn comparcd 10 OalN sroup. 



COl.Clllc:INI.! PM.E.VEr"olS U•GALACTOSAMINE.-JNDUCEOHE.rATJTIS 

¡ 
~ 2 

a .. 1 
b 

~ 

""' 
!l JI 200 

:;;¡ ¡! 
~I 000 

FIR:• $. Alkalinc pho!>phalu!>c acti\·ily jn: (a) .. crum. and {h) 
plasma mcmbru.ncl> oí rau. trcalc:d wilh GalN, cokhh:1nc ( lll11g 
x 7) + OalN. cukhicinc (:50 ~1g x 7) + G1dN. and contrul!O. 
E.ach bar rcprc!>cnl!> 1hc mc:•m uf t> c"pcnmcnh pcrfnrnu:d m 
duplicutc: ± S.E..!'l.t. •p <: 0.01 am.1 ••p < O.lKll ª"~:umparcd 10 
conlrol group!I; • P <:: fl.O!'i ;md • • ¡• <:: O.Olll whc:n cump•1rc:d 10 

GalNgroup. 

of thc= scrum and pla,ma mcmhrane clmngcs induccd 
by GalN administration was ubservcd. The prctrcat
mcnt with colchicinc 50 ,ug/day far 7 days complctcly 
prcvcntcd most of thc changcs induccd by GalN in
toxication; howcvcr. ?>crum alkalinc pho!-phatasc ac
tivity still remaincd abovc control valuc!- and glyco
gcn conh:nt rcmaincd bclow that of controls (Fig, 8). 

Since diarrhea could ha'w'C bccn a sidc cffoct of col
chicinc f22J wc dclibcrutcly uvoidcd such a risk by 
sprcuding cokhicinc adminbtration o'w'cr a pcriod of 
7 days befare gi'w'ing GalN. On the othcr hand. the 
slow accumulation of colchicinc in thc hody f23J pro
'w'idcd cnough colchicinc in thc liver for thc expected 
cffects to be ob!lcrved. 

DJSCUS..<iifon 

Jn thc liver ccll cytoplusm of rats injcctcd with 

FI~. 6. GOTPactivity in: Ca) !>Crum, dnd (h) plasmu mcmbrane .. 
or rat!> ircatc:d .... ·irh GalN. colchícinc (Jo,,g x 7) + GalN. col· 
chicim: (50 µg x 7) + GalN, u.nd control!!.. Euch \•nluc: rcprc· 
!loenl!I. 1hc mean or fo c:ir.rerimcn1s pc:ríormcd in duplicmc .:1: 
S.E.!'l.f. •p < 11.01 and ••p < ll.OUI a!> comparcd 10 control 
group .. : • ¡• < U.OS ar¡d .• • P < 0.001 whcn comparc:d 10 Gal:"' 

gruup. 

H:~JOílóoó 
""''"' '-'" .... _ .. , ·-.. ··· 
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FIR• 7. High·11ífini1y ca=··ATPasc 11c1ivily in pla"ma mcm• 
branc,. nr hcparot;'ylc!i is.olatcd írom ral!I trcu.1cd with GalN. 
colc:hic:inc (IDJ•g x 7) + GalN;colchicinc (50µg x 71 + GalN. 
and conuols. Ea.ch ba.r rc:prc~nu. 1he mean or 6 c"pc"'imcnls 
pcríormcd in duplicu.tc ± S.E.M. •p< O.UI and '"'"P< 0.001 as 
comparc:d lo control ¡rou~; and • • P < 0.001 a!lo compared 10 

GalN group. 
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Fla. 8. Livcr glycogcn contcn1 dcu:rmincd in r11h uca1cd wnh: 
GalN. colchh::inc (l0f18 x 7> + Oa\N. colchicinc (50~'8 x 7) + 
G"IN. and con1rol10. Each vuluc rcprc~nu lhc mcun of h ex. 
pcrimcnt!J pcrformcd in duphc11tc ~ S.E.M. •p < 0.01 and 
••Pe:: 0.001 lt!O camparcd lo conuul grouP"; und •Pe:: O.US a10 

cumparcd ta OalN gruup. 

GalN one can f>CC pcriportal infihration with lympho
cytes und plasma ccllo;,. Thc morphological changc~ 
rcflect disturbanccs of lh·cr cell mctabolh.m. which 
teud to charactcri!.tic changcs in thc !>Cfum cn;,i:ymc 
activitics. Thc incrca..,c<l v;iluc~ oí AL T. a\kalinc 
phosphatase. ~ind GGTP m.ay be intcrpreto_.d ól!> a re
suh of the livcr cell dc..•!>truction or ch<ingc .. in the 
membrane permc¡1h1lity. Thc!>C en"lynle!> :1re ch•1rac
tcristic of livcr dam;;1gc ;ind are nut detc-ctcd in nor
mal scrum. thcrcforc thcir rclca!>c mtu thc !>Cru111 
confirmcd thc GalN-in<luccd livcr di1m<1ge. The in
crcuscs in thc ~crum lcveb of alkalinc pho!>phata!>c 
and GGTP are parallelc<l with dccrca!>c-!> in their re
spective activitics in the pla!>ma memhrane. ~1orc
over. Ca::?•-ATPa!.e pla!>ma memhranc uctivity also 
dccreascd aftcr G¡1IN injury. 

We also showed in thi!> papcr that calcium is accu
mulated in thc livcr o( r;;us aftcr acule adminio;,tration 
of GalN. as reponed bcCorc [:!.\). Normally. there 
cxists a calcium conccntralion gradicnt acros!> thc 
hcpntocytc plasma mcmbranc. Although ?>cvcral 
mcchanisms huve beco dcscribcd that contributc to 
thc compartmentation of calcium in the liver ccll and 
mnintenancc of thc gradicnt across thc mcmbranc 
[25}, it has bccn considercd that the ultimate rcgula
tion of thc total content of calcium is dependcnt upon 

M. MOUKl!l.LC l'\.NP M.A. MCZA 

thc pla!>n\a mcmbn1nc calcium ATP;;1~c {::?6). Thc 
high-affinity ca=• -ATPasc that we mea,.url..'d in our 
study hus hcen quahfic..•d "" the pl;:1~ma mcmhr:.inc cal
cium pump rc!.pon~ihlc for thc final rcgulation of thc 
totul calcium contt!'nt of thc hcpatocytc {:?ti}. Thcrc
forc. thc dccrcasc in thc Ca2 • -ATPu!>e acti.,.ity may 
play an importunt role in dctcrmining thc coaguh1tive 
necrosis inducc<l by C.:1IN. Thc ch:.111ges in plasm;.1 
mcmbnme cnzymc activitics im.Jucc<l by GalN ob
servcd hercio are in agreemcnt with thc hypothesis 
proposcd by Rcutter et ~l. {5.:?7]. indicating that a 
defcct in pi.asma mcmbrnnc compo!>ition may be nc
ces!.ary to induce GalN hcp¡1titi!> hcc;1u"c membrane 
compositon modulatcs thc activity of U!>!>Ociatcd en
zymc~ which urc sen .. itivc to change!-> in lipid micro
environmcnt. 

lt is important to note that thc c;:1rly increasc in li
popcro:i..:id;,1tion ;;¡fter G¡1IN intoxication had not beco 
rcportcd beforc. Our findings clcarly C!ootablished that 
thc lipid peroxidati ... e dccompo!!.itillO of thc mcm
hr:mes in Go:1IN tux1city !>hnuh.J <il .. u be con!>idcred. 
Our rc ... ults <lemon ... tratc-d that the incrcasc in lipo
pcroxidation preceded the incrca-.eo;, in !.e.rum ALT 
activity. hcpatic calcium accumulation and thc de
crca!>e in glycogcn. Lipoperoxidation. in turn. could 
abo explain thc changes in lipid-cmbcdded cnzymes 
of the hepatocytc pht.,ma mcmbr:anc. 

Furthcrmore. with thc hclp o( !>cvcral te~ts which 
are considered to givc un ovcralt as!>e!> ... ment of thc 
principal di!>ordcr!> found in Hvcr po11hology wc have 
?>hown that colchicinc had a protcctivc effect in 
GalN-induccd hepatiti!oo. lndeed, pretreatmcnt with 
colchicinc inhibitc<l thc increasc in blood enzymcs. 
This effect was linkcd to the do!>e of colchicine ad
ministered. Thc protccti\.·c cffect of cnlchicinc hercio 
observed cannot be explained by its action on micro
tubulcs becausc it has bcen ..,hown that higher doses 
of colchicinc are nceded to produce an antimicrotu
bular cffect l:?.8}. Morcovcr. pilot cxpcriments with 
vinblastinc (:?.5 nnd 5.0 mg/kg) <lemon"trated that 
GalN toxicity was not prevcntcd by disruption o( mi
c:rotubulcs. 

Additiom1lly. it iswel\ known that thc action ofcol
chicine on microtuhule!!. is tightly coupled to a reduc:
tion in triglyc:eride secretion {::?81. This cffect was not 
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ob!l>crvcd in colchicinc•trcatcd rats cvcn whcn thc 
high dose was used (50 ,uglral). lt is intcrcsting to 
note that thc protectivt; cffccl of colch1cinc is app;ir
cnt in two typcs of inloxication: CCl4 J6- l I J. and 
OalN (prescnt n:sulb), which are idc111ical wilh rc
gard to thcir final cHect. necrosis. but vcry diffcrcnt 
in thcir mechanism"' of action. 

Oeckcr et al. andbutcd thL~ hepatic to,ucity of 
Ga1N to its mctaboli!l>m in thc livcr, which cuused a 
dccreasc in thc 1evcl of ?-Cvcral uracil nuckotide"', re
sulting in un inhibition of RNA !>ynthcsb and distur· 
bance of the bios)·nthcsis of glycoprotcins. lcading to 
detcriorntion of thc cell memhrnnes 129). Although 
in thc prescnt work wc did not C!>timatc thc UTacil nu
cleotides in thc livcr, wc cannot ex elude thc po!>?-ibili
ty thut colchicine may be able to preven\ thc lowcring 
of the urncil nucleotidcs toltowing thc adminiMration 
ofGalN. 

Thc capability of colchicine to inhihit lipopcroxi
d:uivc processcs may play a kcy role in thc good pro
tection obscrvcd. Sc,·eral protcctivc mechani!>m"' not 
specific for GalN are reportcd in thc literature. i.c. 

Rererences 

l Kcpplcr D. Le,,ch R. Rculter V.'. Occker K. Experimental 
hcpalíti .. mdueed hy D·galacu ... amme. E.xp l\.1ul Pmhal 
t%K; Q: :?79-:NO. 

2 Dce\.:.er K. Keppler O. Galac1•n•ammc hcpaliU". Kcy role .. r 
the nuelcoudc deC1c1ency pcriod in lhc p.uhogcne,.ii. nf ecll 
dcath. Rcv Physiol B1ochC"m Pharmm:ol 1974; 71: 77-106. 

3 Ocekcr K. Kepp\er O. Gal,11;1U"<1minc induccd hvcr in¡ury. 
In: Popper 11. Sehaffncr f'. c1.h. Progre"" m Liver 01,.ca .. c!i. 
Ncw Yo1k: G1unc & Stratton. IY7:?; 1K3- l'J9. 

4 Baucr Ch. Luka,.chck R. Heuncr W. S1udic!o nn thc Golg1 
apparatu ... Cumuht11\.C mhih111nn nf pro1cin and glycopro· 
tcin l>cerclion hy 1>-¡;al.1ctu!>amine. Biochcm J IY74; 14:?: 
:?:?l-:?3D. 

S Reuncr W. Bauer c. B.achmann W. Lc,,ch R. In: Le"ch R. 
Rcuner W. ed ... Livcr Rcgcncration aflcr E3.11pcnmental In· 
jury. U.S.A.: Suatton lntcrcuntincntal Mcdieal Curp .• 
t975; :?59-:?7:?. 

6 Mourellc M. Ro1kind M. Ruhalcav;a B. Colchicmc im· 
provc .. thc altcratiom, in thc Jive1 1u.lcn)"latc cychu.e !>)"§tem 
ofcirrhutic rah. To111cnlngy 19KI; :?t: :?13-:?tt.. 

7 Mourclle M. Ametcu;i JL. llnn¡t E. E.ffcc1 ofnopru .. ul und 
colchicinc un CCl.·acute llvcr dam;ige m ral!o. Rclauon,.h1p 
with pla .. ma memhranc hp1d ... Pru,.taglandm .. 19K7; 33: 
K69-K77. 

8 RuJkind M. Kcr1"hcnnh1ch O. Effcct ur culch1e1nc on colla· 
gen, albumin, and trani.lcrrm i.ynthc"i" hy c1rrhu11e rat hvcr 

~timuh1tiun of hepatic rcgencration [30), activ:ttion 
of the rc:ticulucm.lothclial !>y!>tt!m [31,3:?J, inhibition 
of prntcin hio'>ynthc!>i!'o (33,34J, c1c. 

Our findinp.!> ~upport the hypothe"'is that the pro· 
tcction offcrcd by colchicinc is mainly duc to ínhihi· 
tiun of lipopcruxidation and its coni.cquenccs un hcp· 
atocytc plasma membranc!I>. We rccently found that 
cokhicinc can prc\•ent CCl4 -induced lipopcroxida
tivc procc?-~C?-, pcrhaps acting ª"' a free radical ?-COI\/· 
cnger { IOJ or acling ;as a mcmbranc srnbilizing agcnt 
{7J. Sorne othcr <lrugs havc becn dcmon .. 1rntc<l to 
h¡1ve protc:ctive cffccts again!>t GalN-induccd hep
atitis. among othcr!> ?-ilymarin, cyanid:mol and vita· 
mio E lJS-37). h is worth noting th:it thc protcctive 
cffcch of colchicinc havc !>Orne propcrtic" in cummon 
with flavonoids and \·1tamin E, -.uch ª" thc capture of 
free radicah. (38), !>tabilization of mcmbr:mcs (39), 
prcvention of OPCTosis (40], and mhihition of lipid 
peroxidation {37J. 

FurthcT wurk is ncce!'.!>aTy to clarify thci.c various 
possibilitic"' fur the mechanü.m uf thc prcvcntion of 
G:ilN-induccd hepatiti~ by cnkhicinc. 

~lice~. Biuchun B1nph)" Ac101 1975; 37K: .&15-.&::!3 
9 Lcuni S. Sp;iHnuulo s. Con ti de V1rg1h., L. Effcc1 .. of culchi

cmc on roll h"cr pla..rn;i mc1nhr.1nc. B1uch1m h1oph)''i Acta 
19~11; 59t>: ol51-ol53. 

10 f\tourcllc M. V1Ll.ilon C Colclucmc mh1hi1" hp1J pcrox1d<1-
11un mduccJ h) C:C'I~ hui h<1l> no cUcct on cytochrnmc P· 
450. tlcp.1tolu~y l'IK5;5: ltJ.31 

tl Yahuac._. P. Am•i)a A. Ru1k1nd !'1.1. !'l.lnurclle f\.t. Cryp1ic 
adcno,..1nc tnpho~ph;it.1.,c ac11,,·1t1c .. m pla.,ma mcmbr¡mc!i> 
uf cc1.-curhut1c nu ... 11~ modulal1<>11 h~ changc., 1n cholc!!o· 
tcrullpho .. phohp1J ro1110!>. L;ah lnvc .. 1 1''85; 53: 541-545. 

l:? Ncvi\ic' DM. huh111on of an nt)!..in "P'-'Cllic pru1cm anligcn 
hom ccll-.. urf•cc mcmhr.inc nf rat h .. cr. B1nch1m Hiophyi; 
Acta 19t>H; 15.& 5.&tl-55::!. 

13 Reilman S. FrJ11J..cl S. A i;uluumc1n,; mc1hnd íu11hc dctcr
mina11un uf .. c.-rum 0!<;1luac.-c11c ilfld t:lu1.im)I py1u.,·1c trafl~· 
am1na"'c'. A.m J Clm P.athnl 1"57. :?M. 5n 

14 Ocrgcr L. Ru1lnlph G!'I. AIJ....1l111L· ó!Od .ic1J pho .. phata!loc. In: 
Mcitc?- A. cll. Standard !\.1cthnd .. uf Cl1mcal Chcmhtry, 
Vul. 5. Scw Ynr"-: Acadcm1c PfL""~· llJt>.'\; :'ib. 

l!'i Gtu .... mann M. !'lc\1llc D!'l.1. G.imm;1·glu1am)I lran .. rcpti
dai.c 1n k1dnc)" t>ru .. h hurdcr mcmhrnnc" FE(J.S Len 197:?; 
19; ."\40-3.lol. 

lt. Lotcr .. z1a1n s. 11.mouoc J. Pcckcr r. 1\ h1gh alíinll)" calci· 
um· .. t1muli11cJ m.ignc .. 1um-dcpc11dcn1 ATP:bc in 1a1 hvcr 
pha!loma mL"mhritnc ... Dc.-pcnJcncc on un c:ndngcnuu!i> pro• 
tcm m::uvalnr J1.,l1nc1 frum calmuJuhn J U1ol Chcm 19tH; 
:?56: 11.:?.09-11215. 



17 lirudfuro.J !1-1:\1. A rap1.J om.J !>Cn .. 1twc mcthnd íor 1hc 1.1uant1· 
lation nf miero,:ram 1.1u11.nllhc .. of prutein uullzing the prin· 
ciple of protcm·dyc b1mlin~. Anal Uiochcm t-<J76; 72: 
24K-254. 

IK Fong I, Schafíncr FC. Kuk P. Thc uhrnmierodc1crmin:.uion 
uf glyeogcn m livcr. A '"·ump;in..on <lf thc anthrnnc and re· 
ducing "ugar mc1hu.J ... Arch Bioehem B1ophy1o Jt,153; 45: 
31-<J-3:!t>. 

19 Sinnhubcr PO. Yu TC. 2-Thinharbituric 11c1d mc1hod íor 
thc mc;1i.urcmcnt of rnnc1d11y m íi'hcry produc1 .... 11. Thc 
quantitalivc de1crminauon uf millon.J1al.Jchydc. Fuud Tech 
l95H; 12: 9-12. 

:m Chvap1l !'1.1. Peng M. Arun!>un AL. Errccl nf zinc un lipid 
pc:roxidation and metal contcn1 in .. ume IÍ'io.,UC uf ra1s. J 
Nutr 1974; 104: 434-443. 

21 McDonald JR. L1nd RC. Sipcs 10. Gandolfi AJ. Detcrmi· 
n:tlion of hcpa1ic ¡¡., .. ue calc1um leve!., by flamc emÍ!>MDn 
i>pcctrophu1nmc1ry. J Anal Tox1col 19X4; H: 155-1!"7. 

22 Naidu-. RM. Rodv1cn P. Mielke H Jr. Colch1cme 1011.icity. A 
mul1isyMcm disca,.c. Arch lmcrn Mcd J<J77; 137: :'19.1-396. 

23 Wullace SL, Omokoku u. Ertcl Nll. Colch1c1ne pla .. m11 lcv
el'io. Am J Mcd 1970;4H: 443-.a4H. 

24 Furhcr JL. C6'1cium ¡m.J lhe mcehami.m!> uf lwcr necro-.i11-. 
In: Popper JI. Sch;1ffncr F. ed.,, Progrci;!> in L1vcr Di .. Ca!>c'io. 
U.S.A.: Grune & Str.itton. 191'1:?; J47-3f><I. 

25 R11smu.,i.en 11. C'cUular e;1\cium hnmco..i¡a ..... 11nd cc\I inJury. 
In: Kcpplcr O. Popper lt. D1anchi L. Rcuucr W. cd!io. 
l'\.feehan ... mi. of llcpi!IOC)lc h11ury and De.tlh. U.S.A.: 
M.T.P. Pre .. !> Lnni1cd, l'JK4; 60-ht>. 

2b Penni .. tnn JT. Ph1,ma memhr.inc: C¡1:·.pumpin¡;. ATPai.e!>. 
Ann NY 1\cad Sc1 l'lH2: .10:?.: 2'lh-303. 

27 B:1chman W. Rcuucr 'V. Pla .. ma n11>mhranc oí 1hc fC'l!-cncr· 
at1ns rat h ... cr. Pl11,m11 memhr.mc .... J kcy l•ir~ct nr¡z:tnellc 
in ~al•1c10~1mine·induccd hcpa1111... l loppc-Seyh.-r'... Z 
Phy .. 101 Chcm tt,17'J; 3h0: Hl-1-17. 

21:1 Reavcn EP. Rea .. cn G!l.1. E ... 1dcm:c 1h111 m1crotuhulc11o play 
u pcrmb.!ol\'C role m hC'pitl~lcylc vcry low dcn!>ily Jipoprotein 
""ecrelilln. J Ccll Oiol l<.IHO; H4: 28-3'1. 

:::!'J Deckcr K. Kcpplcr D. Pau""ch J. Thc regulation of pyrimi· 
dine nuclcoude lcvcl unJ ns role in experimental hcpauus. 

M. MOURELLE ANO M.A. MEZA 

Adv En~yme Regut llJ73; 11: 205-230. 
30 Rcutter W. Baucr C, Lc5"h R. On lhe mcchanism of action 

oí galac1oi;amine: differcnt re .. pon!>e to D·galacto .. aminc of 
rat livcr during dc,..elopmcnl. Natu""'i"M::n..chaften 1970; 
57: 674-675. 

31 Grun P...1. Lichr 11, Grun W. lnfluencc ofhH:r·RESon 1uidc 
h\'cr damagc due 10 ¡,;.alacto!io11mmc. Acta licp.uo.Qm.tro. 
entero! 1974; 21: 5-15. 

32 Rascnack U, Grun M. Liehr H. Gal:1cto1oamine hepatitis in 
rai.. wnh d1ffcrcnt pha¡,;.ucytic activily oí livcr RE.S Acta 
llcp11to·G~n1rucnterol lt,174; 22: 29-35. 

33 Koff RS. Connclly LID Mod1ficat10n uf the hcpa1otox1city 
of D•galaeloi.amine in 1hc rat by cycloheximide. Proc Soc 
Exp Bml Mcd lt,176; 151· 51'~-~22 

34 Cai.1ro JA. De Fcrrc:yra EC. Oc C;nUo CR. et ul. Studlcl> 
on 1hc role of protcin 1oynthc.,ir. in ecll injury by todc ugenlr.. 
To!l Appl Ph11rm11cul Jt,171; .11: J05-32U. 

35 Raucn Vll?'\-1. Schnc .... er 11. Die anuhcpa10101l1M:hc Witk· 
ing ... un Sil) m.1rin hci e11.perimen1cllcn Lehcrschlidigungen • 
der Rattc <Jurch Tetrachlnrkohlcn.,1urr. o-G11Jakto .. umin 
und Allylalkohol. Arznc1m-For ... ch (Drug Re1>) 1971~ 21: 
1194-12111 

3h Pcrrii..,oud D. "''c1hcl l. Pro1cct1..,c e!fcct ur (+)cyanil1a· 
nol-3 m >1cutc liH!r •nJur) mducc<J hy p>1l.iclo.,aminc or car· 
bon tctrachluridc m 1hc rat. N11unyn-Schmiedchc1g'5 Arch 
Pharrn .. u.ol l<,JHIJ; 31:?: 21-t~-291. 

37 Sh1ra1on Y. Km ....... e T. Okano K, Sui;1mo10 T. Protcclion 
of hep.iluh111.1c11y by u-tocuphcrol. l lcpatology l'lliñ; h: 
llltt. 

3H Slatcr Tl-". 1!6'l..1n., :\U..:. ln1crac11oni. of (+)C)'dm.Janol-3 
""Uh free ral11eal gcncrdlmg i.yi.lem~. In: Dcrlclh A. cd. 
Ncw Trcnd .. m thc TherOlpy of Li,·cr o ... eai.ci>. Ba<ocl: S. 
K.:ugcr, 1975; H--1-Kt,I. 

39 Nicbc"" P. l•unard G. S1dh1h1.i11on or r:i1 hvcr 1)-'"º'ºmc:-' by 
t + )cy .. m1.J11nul-3 in '"º· U1nchcm Pharmaeol 1975; ~-1: 
1,1()5-'109. 

.10 f\feLcotn Al!!lot, Nullall L. An m "'1tru mu.Je! uf li,.cr injury 
ui.mg paraee111mol trca1mcnl uf hvcr 1ohcel> a.nll pre,·enuon 
of in1ury by wme anliollidam ... ll1ochcm Phurmacol 1978; 
27; 425-430. 


	Portada
	Índice
	Summary
	Texto
	Referencias



