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Tha offect of daprcme,on l 6s66kbly-disa666mbly process of bovine 
brain twbwlin urns exarrfned. The drug ms found to readily bind tuhulin 
dt#r and that in its prasente coichioine binding to tubulin wa6 e&anced. 
AlthoU* dapsone l ssociatsd wltb tubulln at a site other than the colchicine 
biinding Site, distinct inhibition of RiCrObbUla a6S64&15’ Was detected. 

It has recently been shorn that sweral drugs which affect the 

central nervous syst@n iqrir microtubule function (l&3). However, it is 

not knomu *other those drwg6 which preferentially localize in the peri- 

phersl nexve6 6ffect twbulin function. Daprone (4-4’ diamino diphenyl 

sulfone) which ir widely used for the tre6t6Wrt of leprosy, tubeZ’Culo6ir 

and various infectious diseases is shmn to be localissd in the peripheral 

nerves in detectable amaunt (4). It hrs also been observed that regular 

intake of &prone for roved year6 cau6e6 l dver6e effects ruch as 

dexetatitis, neuritis and defomities in many leprory patients (5). Neurb 

toxic effect of dapsae an healthy individuals ha6 bean recorded (6). That 

dapsone and ether sulfones penetrate to the sciatic nerves of dog and sheep 

is also knom (7,8). fn this caumnication us hive described binding of 

dapsene with twhwlin, its effect ~1 binding of colchicine to tubwlin and on 

the l s66mbly-disa66ably process of dcrotubwler. 

The following chemicals were obtained from Sigm6 Chemical 8oVanY. 
%(N&mpholino l thane) swlfonic acid (R-8288), ethylsoe glycol bi* 

-amino ethyl ether) N,N*-tetr6 acetic aeid (S-4378) 
goaphate (G-5631). Tris (T-1%3), and glycine (671263. 

gwanosine 5’ tri- 

Dapsane were purchased fraPl Joho Baker Inc. 
uas purchased from Now Englurd Nuclear coqOW* 
Wa6 daw by the Isotope Divirion of Bhahha Atomic Research CentreD 
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Bwhe brains wer. obtained fraa the Gov*maant l battoir imadiatoly 
after slau*tor. Iubulin was purified by *ismberg*a method (9) modified by 
Bhattacharya et al (10). pure protein ma ooncentratad and stormi as des- 
cribed earlier (11). Protein was estimated by Lowry’s wthod (12) taking 
bovine se- l lbwmin as the standard. 
ur.8 gel electraphoreais (13). 

Howganeity of tubulin was checked by 
The gels and saaplas were prepared as 

explained before (11). Percent purity of the protein was calculated from 
denaitowtrlc scanning and tubulln was found to be 90% pure. 

&vitro l asexbly and disassembly of tubulin was obaexved in buffer 
ptl 6.5 containing 100 aM lWoxpholino ethane sulphonit acid, 0.5 mR Wl2, 
1 ti OTP, 1 m# ethylene glycol bis (P-•inoethyl ether) 1,lhtetaa acetic acid 
and 4N glycerol. Turbidity was mersurod at 3SD nu using a Gilford 2000 
8pwtrophotmeter. Calchicine and dapaone binding was studied by standard 
filter assay m&hod uafng matman Diethyl aminoethyl cellulose DE 81 filter 
discs (9) 8Rd counted as menticned earlier (11). 

Dapsane solution upto 5 x lO*W were mde by diluting the concen- 
tratad solution in dhanol with aqueous buffer. The control in each case 
contained the amount of methanol contained In experimental soluticn. 

RESUPS AND DISCUSSIQS: 

Dapaone binding examined under thoee conditions in rrhich colchicine 

binds to tubulin optimally indicated that this drug readily bound to the 

tubulin d&aer (Fig. 1). Due to the insolubility of dapscne in aqueous buffer 

higher concentrations of the drug cculd not be examined for reaching the 

saturation level. But frcm this graph it is evident that when 5 x 104W 

dapaone is used 3 to 4 moles of the drug are found to Mnd one mole of 

DDS CONCN X lo4 M 

Figure 1. Dapoone binding to tubulin at 37’C & phosphate buffer 6.5 
containing 0.1 di GTP and 0.1 5sM Hg . 
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Figure 2. Mccrotubule polymerization in prerencs of dapsme. Tubulin 
2.5 x ll@M; dapsone 2.3 x 10-h in fE.S ‘buffer pH 6.5 (0.1 M 
MES, LmWEGTA, 1mMOTPandO.O5mMMg*~. 

Figuw 3. Percent reduction in polymerization in the pr 
5 

race of different 
concentraticns of dapsone. Tubulin 2.5 x 1W M. 

tubulin diwr and there appears to k room for binding of mars drug. Sidlar 

obsorvatlons have bsen undo with chlorpramtine Mnding to tubulln in which 

case B to 9 ~~1.8 ware sham to bind per mole of tubulin (14) et the rrtu- 

r&ion level. 

Since dapsam associated with tukrlin, its offeet on the rssambly- 

disasssmbly procsss ills l xaminsdd. The l sssmbly profile of tubulin in the 

presence of dapsone in 1810 protein-drug ratio shaued (Fig. 2) 27% inhfbl- 

tion of microtubulo fornmtiar. Lower drug ccncontratims (1 t 1) did not show 

simificant effect (Fig. 3). Higher concentration (1815) did not cause 

l ohanced inhibition of micrdubule over what uar soon at ten fold. The 

observed lack of progressive lnhlbitim nlth increassd drug concentratlm 

could ha due to the non-availability of tha tubulin dimems for the drug to 

bind with ind block polymsrization. Ihir is more likely because dimrs l re 

required for polymsrlzation and drug binding, both dspendent on tlw course. 
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Since pal-riratian process is probably faster than the drug l ssoclatiar it 

‘would lead to unavailability of diwra for drug binding wader those cm 

ditions. 

This appeared to be the case rhen we compared the duration for 

caplotiul of polymeriratial. In the presence and absence of the drug, 

micro-tubule l sssably was faund to bs caaaplbta uithln 20 trdnutra. Iag period 

was also the aams in both the ayatrraa. This data showed that in the presence 

of drug, only druwfree tubulin dimera participate in the polytasrization. 

Other drugs pantobsrbital (1) chlorpranarine and trifluoperazine hsve been 

shown to Inhibit tubulin l swably, rrhereaa enhancing effect on polymerf- 

utiar has been recorded in the caao of promathacine (3). 

me rasult of diaasseaNy of tubulin at O°C is show in Fig. 4. 

‘fubulin pol~amiaad in the presence of dapsom, depolymerired to the aam 

l rtent as the tubulin *hlch wee polyyaerirad in the absence of the drug. 

mis can happen if the polymerized tubulln contains only drug free divrs 

as ‘wee indicated by the polyuariutiar l aperiwnts carried out in preaenoe 

of various caxentratiara of the drug. mew observatiaka further confixa 

the earlier conClusbms that the tubulin diwrs tiich participatsd in the 

e 
1 4 

lo 15 20 25 30 
COOLING TIME IN MINUTES 

Figure 4. Percent dspolymeritation at 0% Tubulin 2.5 x 16!, daprme 
2.5 x 1[r4M in Polymerizing buffer. 
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Figure 5. Effect of dapsone on polymerized microtubules. Tubulin 
2.5 x l&‘& dapsme. 2.5 x 1CrC in polymerizing buffer. 

abcxotubulo fometiar were probebly those uhich uaro not coeplexed with the 

-cl* It, therefore, eeeeted #et althou* drug bound to the cy , p di=ar, 

this binding rffeeted only the l eembly procseer but hed no effect an die- 

l eeembly preceee~ In order to check further, rh8ther drug had eny l ffinfty 

to the polynedted tubulin depeme me added 20 dnutee after the aeee&ly 

process wee initietod and hed raached its nexi~n level (Fig. 5). The data 

ehouad that l dditia of dapeone at 37’C CNS~~ ipnrdiate dieaseenbly uhich 

reached a l teedy l tete after 5 minutes. However, further diereeembly 

occured only at O’C. These date can be explained by the treedmilling 

theory of Yrgolie (15) according to rrhich et the steady state there is l 

precise balance of net unit gain et the Aeeanbly end and subunit lose at the 

Dieaeewably end of the microtubules in eolutiar. When the drug was addad to 

the solution, free subunits bound to the drug and the equilibrium shifted 

tonerds the dieaeetily side and reeched the steady state after 5 dnutee. 

Further dieaeeably occurred only eftrr the temperature me brought to O’C. 

Tubulin-dapeone coeplex did not participate in the polyaaritrtian proceee, 

bacaueo drug binding probably modified the conformation of the diaer. Thaee 

l eS\uptione wre cmfimed den it use found that dapeons binding leads to 
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Figure 6. Colchicine binding to tubulin in presence of dapsone. fubulin 
10’5M, colchlcine 10-5Y. 

the enhanced MndInq of colchicfne (Fig. 6). Incmrssd colchicine binding 

could only occur when dapsmo Mnds rt a site other than the colchiclne 

Mnding site and by occupying the other sit0 romsho~ modifies the colchicine 

binding rite resulting In enhanced colchicine association as noted In other 

systems such as vInca alkaloids (1610 Ua have earlier shown that colchicine 

binding site is involved In the polymerlrrtion process (11). l’herefore, if 

the site was edified aa a result of dapsone rssoCiatIon it war rendered 

incompetent to participate In the polymerIration pracess~ 

Thus It 5s evldsnt that dapsare modified the colchicine binding site 

making the tubulin dimer Incapable for polymriution. These findings have 

two ilq>ortant iPplIcatiwr 1. Since dapsone binds nerves readily (S), It 

would becane unavailable In the free form for efficacious action In vfvq for 

bmterIostatIc functlan. Although, Indirectly, thfs Indicates how bacterial 

reeistmce Is likely to &velop due to lack of free dzuq rvrIlsbIlIty at 

susceppUble tissue sites. 2. Dapsane Mnding to the tubulin dimer l lters 

the protein eonformation makIng It Incompetent for participating In Its 

nomal fun&Ion that Is mIcrotubule formation. The modified tubulin Is 
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libly to elicit imtne reepaneo & m, thus contributing to nom damgo 

giving rim to nouritir. Since tuhulin is one of the major protein cam- 

ponenta of the axona and dendrites of neurons its modification by dapsone 

would l xplein the ceuse of rdverre reections observed during lang tea 

dapsone therapy in the case of laprosy petientr. 
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