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Diminished Effectiveness of a Second Administration of Atro- 
pine or Novatropin. Mechanism of Recovery. 

J. P. QUIGLEY. 
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A-\dniinistration of  atropine preparations over a period of  time 
leads in certain animals to a decrease in the effectiveness of the drug. 
Cloetta’ found that nor ma^ rabbits excrete a dose of atropine during 
a period of 2 or 3 days but excretion is complete in one day accord- 
ing to FickeLvirth and Heffter’ i f  atropine is administered to rab- 
bits habituated to the drug. Normal cats excrete very little atropine 
( Doeblin and Fleischmann~’ ) but after habituation, the excretion is 
markedly augmented. 

Another type of increased resistance to atropine preparatiolis was 
noted in a series of experiments in this laboratory performed on 
fasting dogs and nian in \vliicIi objective records of gastro-intestinal 
motility were made by the lialloon method. (The  triple, tandem 
balloon was used in the human experiments.) I t  was thus deter- 
mined that injection o f  an atropine preparation shortly after recov- 
ery (i. e., return to preinjection tone and motility) from a preceding 
administration of atropine was less effective than the initial injection. 

Jlihen atlministered as the initial medication, 0.065 mg./Kg. 
atropine intravenously atlministeretl to the unaiiesthetized dog uni- 
formly completely inhibited the stomach and recovery was coniplete 
in 80 * 30 minutes. (Results of initial medications are presented in 
detail elsewhere. ) Folloiving complete return of prein jection tone 
and motility, a second injection of the same quantity of atropine (8  
experiments) produced inhilition with recovery in approximately 
30 minutes ( 3  experiments) or failed to produce complete inhibition 
( 5 experiments). Reduced effectiveness from a second administra- 
tion was likewise demonstrated when both the first and second dose 
were snialler (0.032 mg./I<g.) o r  larger (0.13 mg./Kg.). For  ex- 
ample, the initial administration of 0.13 mg./Kg. produced coniplete 
gastric inhilition with recovery in 150 k 30 minutes. Repetition of 
this dosage after recovery ( 3  experiments) produced transient com- 
plete inhibition ( 3  experiments) or  incomplete inhibition ( 1 ex- 
periment). 
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FIG. 1. 
Effect of Xov:itrol)in and atropine on gastric motility. 

V1qier line, cwlon; mid-line, stcmiacli ; lower line, time intervals in minutes. 
I). effect of intravenous injection of 0.066 mg.iIig., atropine sulphate, initial 

rnt.dirntion ; E. early stage of comlilete rwcivwy of stomach 62 minutes a f te r  
injection. 

F. following apparently completca recovery from a previous injcctioll of atropine, 
in,jwted intrarenously 0.065 mg./I<g. ;ctro!,ine sulplmte ; G. early stage of eomI)lde 
I o.orcrg 29 minutes a f te r  injection. 

Gastric IiypermotiIity is produced by atlniinistratiotl oi  insulin 
f~ Quigley. Johnson, Solomon4 ) This hypermotility in the nornial 
human n-as uniformly completely inhibited by 0.65 nig. atropine 
administered subcutaneously ivhen given as the initial medication 
and recovery was complete in 45 i 15 minutes. However, when 
given as the second injection ( 8 experiments), this dose either 
prutluced only a transient complete inhibition ( 5  experiments) or 
inhibition was incomplete ( 3  experiments). 

Reduced effectiveness irom repetition oi  administration was also 
observed with Novatropin (niethylhomatropine bromide), a drug 
with an atropinelike action. Initially, 0.1 nig./Kg. in the dog always 
protluced complete gastric inhibition with complete recovery in 
55 f 10 minutes. After recovery, a second injection of this drug in 
6 experiments produced no effect in one experiment, incomplete in- 
hibition with complete recovery in 25 minutes in 3 experiments and 
in 2 experiments complete inhibition developed but was followed by 
full recovery in 45 minutes. -4s the initial medication, 0.2 mg./Kg. 
Novatropin in the dog produced complete gastric inhibition with 
full recovery in 90 f 25 minutes (3 experiments). A repetition of 
this dose failed to produce complete inhibition in 2 experiments and 
in one experiment inhibition was complete but full recovery oc- 
curred in 25 minutes. Similar results with Novatropin were ob- 
tained in man. 

.4 decrease in effectiveness was obtained in the dog or human 
when atropine followed Novatropin or zicc zm-sa.. This is illus- 
trated by 3 experiments on man, in each of which 1.3 mg. atropine 
was given after recovery from 1.5 mg. Novatropin. In one experi- 
ment, complete inhibition developed but recovery was complete in 
39 minutes. In another case, the region of the upper 2 balloons ivas 

4 Quigleg, Johnson, Solomon, Am. J. Pltysiol., 1929, 90, 89. 



conil)lc.tel!- iiihibitctl tor 3 1 iiiinutes I)ut the region of the lower 
1)alloon \\.as un;tItei-etl. In the third erl)erimeiit, the only effect con- 
sisted i i i  ;I 1);irtial inhihitic ) t i  lasting ior 3 ininutcs. 

In S esperiiiients \\it11 ati-oI)iiie and 6 esl)erimeiits,\\-itli Kovatro- 
pin the second injection \,;is ioiuitl to inhil)it motility of the colon in 
clogs as effectively as  the initial injection o f  these tlrtlgs. 

i\lthougli tolerance agaiiist the action of atropine 1)rq)arations 
follo\\ing chronic atlministi-atioii o f  atrol)ine prep;trations is due to 
the tIeveIo~)ment 1 ) f  a11 iiicrcasetl rate ot elimination, this mechanism 
rather definitely tloes iiot eil)Iain the retlucetI effectiveness of a sec- 
ond injection as  iiotetl i n  our experiments. The  return o f  1)rein- 
jection gastric tone ant1 niotiIit!- is iiot an  intlication of coniplete 
tlisappearance of :ttrol)ine 01- So\-atrol)in from the organism h i t  
apparentl!- i iccui-s ~vlieii the c( mceiitratioii is only inoderatel! re- 
tlucetl. -4  further eIc\-atioii ( 1  i ati-oI)iiie or  Xovatropin coiicentratiuii 
(1)robal)ly tc) ;t Ie\.eI ;tI)o\-e the 1)revious maximiini) I)! atlministra- 
tion of a sc.coiitl (lose o f  thew tlrugs may produce a partial inhihi- 
tion o f  the stoiiiach l)ut the t1el)ression is usuaII\- only moderate Ix- 
cause the tissue Iias tle\-eIol)ctl ;I resistance to  the action of these 
drugs: i. c. ,  the motility oI)tainiiig a t  the tinie of recovery exists in 
spite of the I)i-esence o f  the tlrug. This ol)servation \voultl have the 
important clinical intlication that little effect on gastric motility or 
tone should I)e anticipated from a second administration of atro- 
pine preparations after recover! from a previous administration of 
this drug. 

The  colon 1)rol)nl)ly also recovers niotility in spite of the continued 
presence of atropine or Novatropin but at the tinie of recovery from 
the initial iiijection is less resistant to a further augmentation of the 
drug  than is the stomach. 




