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ABSTRACT 

THE MODE OF ACTION OF METHOTREXATE UPON INSULIN-ANTI­
BODY FOIDJ.ATIO:ilJ IN GUINEA PIGS 

A method for q_uanti tc1tive radio-immunoassci,y of 

insulin antibodies was first devised, employing aJcohol 

precipitation to separate free from antibody-bound 

insulin. This technique proved to be simplef specific 

for insulin and pro-insulin, practical, and sensitive, 

and yielded reproducible results. Secondly, immune res­

ponses to insulin in guinea pigs were studied. Unde~ 

comparable experimental conditions, bovine insuJin was 

shov-.rn to have approxim2,tely the S8JDe antic;enic but much 

more immunogenic activity than porcine insulin. The 

response to a single injection of antigen varied from 

one animal to another, but if groups of six or more were 

used, and if a control group of animals was included in 

each experiment, the mean response was sufficiently re­

producible to all for quanti t2,tive study and_ comparison 

of the effects of drugs which have been shovm to affect 

immune responses in various systems. 

Primary antibody formation was completely suppressed 

by methot~exate in non-toxic doses, but only partially 

affected by cyclophosphamide and pred:nisolone. Purine 

analogs ( 6-rnerc2,:ptopurine and imuran) were ineffective 
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in relatively toxic doses. These drugs had nb sienifi­

cant inhibitory effect upon antibody for1E2_tion once 

an immune response had been established. Ant:i.hody pro­

duced. by immunized animals under normal conditions a.na. 

under the influence of 6-merc2.:rtop1rcine, imuran and sub­

inhibitory doses of methotrexate was excl1Jsively of the 

7S (Ir:G) class. 

Methotrexate maximally inhibited antibody forwation 

when administered daily for 30 days, between the 5th 

and the 10th days (Phase I), or between the 20th and 

the 25th days (Phase III) after. initial antigen injection; 

o;r:- for five days after secondary antigen injection (Phqse 

II). It is sugeested that methotrexate inhibits the 

immune response (a) by suppressing the early cellular 

proliferation of antigen-stimulated cells (Phase I 2.nd 

II) with out affecting inclnction of imrr1unolo7,ica1 memory; 

and (b) by reducing the actual antibody synthesis which 

would othe~qise be occurring at a very rapid rate in the 

later sta~es of the primary response (Phase III). It is 

concluded that methotrexate has no suppressive effect upon 

an estab1isned j_rn.rrmne response becau.se at this stage, 

little or no cellular p:.i:-0J.ifer2.tion is occ1J.rring amone; 

antibody-forming cells and antibody synthesis amon[:'; the 

cells is occurrine at a ve:.i:-y slow rate, similar to that 
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of normaJ sernm pr.otei.1:.s. 

The j_mm1)nosup:pre,s s:i_vp action of methot-rexc1.te 

was completely rmd q_anti_ tatively preventec1 by simul­

taneously injected folini_c Acia far,tor (FLA) in 

all :rihases (I, II .and III). This :=rtiggests that 

these actions are med lated throne;11 the inhibi ti.on 

of synthesis of folic acid coenzymes from the native 

vitamjn. 

Thymidine and a pu:rj_ne m.1cleoside (dAoxyaoE>no­

sine or e;uanosj_ne) was administered together anrr 

concurrently with methotrexate, complAtely reversed 

the inhibitory action of the antifolate in Phases I 

and II. Adenos:tne, gun no sine but not thymidine 

alone w0re each able to prevent the effect of rnetho­

t:r.exate in Phase III. Methot:rexate rna,y therefore 

suppress immune res9onses (a) by inhibiting syn­

thesis of nucleic acids during the early stages of 

primary and seconaary responses, this inhibition 

resulting f:rom de:Pletion of sources of thymidyJate 

and purine nucleotides; a:rid (b) by inhibiting actual 

synthesis of antibody durine; the later stages of the 

primary response, this effect being possibly due to 

temporary depletion of the source of purine nucleo­

tides, 


