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T HE authors have previously reported in this rJo~.~<~~~~,l. ‘1 on the incidence 
and types of reactions following the use of terramycin, aureomycin and 

procaine penicillin G troches. These stud& stemmed from the widespread 
evidence of local and systemic side effects observed during antibacterial 
therapy.“-Ii The incidence of reactions to bacitracin , gramicidin, tyrothricin, 
and polymixin B troche medication has not been reported. The prosent stud;. 
was intended to evaluate the reactions which might result from the administra- 
tion of these four antibiotics in troche Corm. and to compare the incidence and 
types of such reactions with those previously observed by us in the tcrramycin, 
aureomycin, and procaine penicillin ( : troche studies. 

MI”THOl)S A L 

Group I was composed of 20 normal subjects, aged 23 to 27, all men, 
comprising a volunteer group of dental students. @‘our troches per day, each 
containing 1,000 units (0.1 mg.) of bacitracin, were administered to each subject 
until 10 troches had been allowecl to dissolve complrtely in the mouth. 

Group II was composed of SO patients, agctl 16 to 5S, 27 male and 53 
female, who were treat,ed for various types oI’ minor oral disorders with 
bacitracin troches (1,000 units per troche), 5 troches per day for four days. 

Group III, a control group for the bncitracin stntly, was composed of 50 
patients, aged 18 to 61, 16 male and 34 I’cmale, similar to those in Group 11. 
This group was treated exactly as Group II escept that placebo troches were 
administered 5 per day for four days. Placebo troches were identical in con- 
tent and a.ppearance with the mcdicatcd t)roches escept for the inert filler which 
replaced the a,ctive ingredient, bacitraein, 

Group IV was composed of 17 normal subjects, aged 23 to 28, all male, 
comprising a volunteer group of dental students. Foilr troches per day each 
containing 1 mg. of tprothricin were administered to each subject until 10 
troches had been allowed to dissolve completely in the mouth. 

From the Divisions of Research (Hannah and Harry Posner Research Laboratory) and 
Diagnosis of the School of Dental and Oral Surgery and the School of Public Health of the 
Faculty of Medicine, Columbia University. 

Bacitracin troches and placebos as well as tyrothricin troches and placebos for this study 
were supplied through the courtesy of Dr. Gilbert Bayne of Sharp Rr Dohme, Inc., West Point, 
Pa. Bacitracin troches and placebos were also supplied by the Commercial Solvents Corp., 
Terre Haute, Ind. 

Gramicidin troches (Gramolets) were supplied by the Schering Corporation, Bloomfleld, 
N. J., through the courtesy of Dr. George Babcock. 

Polymixin R-bacitracin troches were supplied by Chas. Pfizer & Co., Inc., Rrooklyn, 
N. Y., through the courtesy of Dr. I\-. -4lan Wright am1 Mr. George Penny. 
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TABLE II. COMPARISON OF REACTIONS TO BACITRACIN, TYROTHRICIN, POLYMIXIN 13. 

REACTIONS 
Abdominal ache 

and pain 
Aggravation symp- 

toms 
Aphthae 
Cheilosis 
Constipation 
Diarrhea 
Dizziness 
Drowsiness 
Fever 
Flatulence 
Glossitis 
Headache 
Increased freq. of 

stool 
Intestinal upset 
Joint pains 
Loose stool 
Malaise 
Nausea 
Pharyngitis 
Pruritus ani 
Rectal burning 
Stomatitis 
Taste disturbance 
Tiredness 
Vomiting 
Tot,al no. reactions 
Total no. reactions 

in groups 
Total no. patients 

in groups 
Total no. patients 

showing reaction 
Percentage of pa- 

tients showing 
reactions 

BACITRACIN 
GROUPS GROUP III 
1 & 11 

i,q-2; / 3+ 
T 1 

_____-.- ~~~ 
TYROTHRICIN POLYMIXIN B 

GROUPS GROUP VI GROUPS / GROUP IX 

1 1 

I 

1 

1 

1 1 

1 

1 2 

8 3 
1 1 

18 0 0 8 0 
1s 8 

100 90 

11 3 

11% 10% 

1 1 

1 

1 1 

I 

1 

1 

1 1 1 

2 1 

4 2 3 1 2 

0 3 4 :3 
1 

0 18 0 0 9 0 
18 9 

100 51) 

12 (i 

Group V was composed of 83 patients, aged 21 to 55, 33 male and 50 female, 
who were treated for various types of minor oral disorders with tyrothricin 
troches (1 mg. tyrothricin per troche), 5 troches per day for four days. 

Group VI, a control group for the tyrothricin study, was composed of 50 
patients, aged 19 to 49, 18 male and 32 female, similar to those in Group V. 
This group was treated exactly as Group V except that placebo troches were 
administered 5 per day for four days. Placebo troches were identical in content 
and appearance with the medicated troches except for the inert filler which 
replaced the active ingredient tyrothricin. 

Group VII was composed of 20 normal subjects, aged 20 to 26, 13 male and 
7 female, comprising a volunteer group of students. Five troches per day 
each containing polymixin B and bacitracin (1,000 units of polymixin B and 
50 units of bacitracin per troche) were administered to each subject for four 
days. 
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GIxmcm~ih-, TI~~XAMYCIN, AUKEOMYCIN, AKD P1:0cAIh-~ PENICILLINS G TROCHES 
___- 
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50 
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143 
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1 10 
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1 
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1 
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:: 
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3: 
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101 

100 
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Group VIII was composed of 80 patients, aged 15 t,o 54, 31 male and 49 
female, who were treated for various types of minor oral disorders with the 
polymixin B-bacitracin troches, 5 troches per day for four days. 

Group IX, a control group for the polymikin B-bacitracin study, was 
composed of 50 patients, aged 16 to 51, 32 male and 28 female, similar to those 
in Group VIII. This group was treated exactly as Group VIII except that 
placebo troches were administered 5 per day for four days. The placebo 
troches used in this study were identical in content and appearance to the 
medicated troches except for the absence of the active ingredient, polymixin B 
and bacitracin. 

Group X was composed of 50 patients, aged 18 to 56, 18 male and 32 female, 
who were treated for various types of minor oral disorders with gramicidin 
troches (0.25 mg. per troche), 5 troches per day for three days. There was no 
placebo control group for gramicidin since placebos for the bacitracin troches 
were substantially the same as the gramicidin troches. 
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A careful history concerning previous experience with antibacterial agents. 
reactions to prcvions antibiotic therapy, clrug sensiti\-it,!-, and other allergics 
was obtained from each patient. I)uring and after the c~ompletion ot’ therapy, 
Mach patic>nt, was cxamine!l o13,lly and sl)cc4icall,v c~nrstioned 3s to whether any 
reaction of any type hat1 bc~c~l noted. I I’ a wwction was ol~srnwl or reported, 
the pat~ient was qncricd in (Mail conccr~ring tllc ~ll~ll'il('t~l' alltl scbverity Of tll(l 
iaeaction (s) which had been manifested. 

Tbe types, frequency, and severity of reactions observed during and after 
baeitracin, tyrothricin, gramicidin, polymixin B-bscitracin, and placebo con- 
trol troche therapy are detailed and smnmarizetl in Table T. IZeactions were 
graded as follows : 

1+ = reported, but not inconveniewing 
X+ = moder;ltc,, uncomfortable but not forcing discontinuation of thc,rnpy 
.?+ = swrcrc ‘> forced dlwontinuation of therapy 

In this study it will bo noted that, with one exception (severe nausea with 
polymisin C-bacitraciu) all reactions were of grade 1+ severity. d summary 
of the reactions noted and those reporicd in the two previous articles in our 
series appears in Table 11. It will bc notetl Ihat the range of percentage of 
patients showing reactions with the four antibiotic preparations and the three 
placebos studied here is very small (8 to 1%). The percentages of patients show- 
ing reactions in the present study arc qnite similar to those observed for the 
placebo troches used in our previous stndie+ z (10.7 to 14) and are very much 
less than the percentages determined for terramycin (53 per cent), aureomycin 
(51 per cent), and procaine penicillin ( > troches (38 per cent). When blie 
over-all percentage of patients showin, (7 reactions following the use of bacitracin. 
tyrothricin, polymixin B, and gramicidin troches is compared with that follow- 
ing the use of aureomycin, procaine penic.illin, and terramycin troches pooled 
together, a statistically significant difference is obtained. 

TABLE III. SU~I~IARY OF HISTORIES OF PREVIOI-s MEDICATION OF PATIENTS IN(;EsTIN(: 
BACIT~~ACIN, TYROTIIRI('IN, POLY~~IXIN B-BACITRACIN, GRAJZICIDIN, TERRAMWIN. 

Ak17~~01~yCIN, AND PROCAINE PENI('IT>LIN Q TROcrrsS 
~__ ~~~__~. 

SPE('IFIc A~TTUIOTIC AD- 
&IINISTERED TO TlIE OROIJP 
JIAD PREVIOUSLY BEEN AD- PREVIOlJS REACTION NOTED 
hIIN1STERE.D TO PATIENT OR RECOLLECTED BY P.4- 

(7ASES 
DRUG - 1 

NO. o1" 
STUDIED 

Terramycin 143 
Aureomycin 100 
Procaine penicillin 100 
Bacitracin 100 0 3 2 0 0 0 
Tyrothricin 100 II s 8 0 0 
Polymixin B 100 II 0 0 0 0 
Gramicidin 50 0 1 1 0 0 0 _.___ -.. 

Tabulations of the histories of the four groups compared in this study and 
also of the three groups previously reported (tcrramycin, aureomycin, procaine 
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penicillin U) appear in Table I1 I. Since the patients had not been studied 
at the time of previous treatment spec:ific*alIy for tosic reactions, am1 since the 
administration of the drug had iii most eases been many months in the past: 
the reported incidence of previous react,ions is subject to question, and in an>- 
event probably would be understandably smaller than those reported herein. 
Also, the accuracy of patients’ recollection of previous therapy and reactions 
is questionable. 

A comparison of the average number of reactions per patient and per 
reactor for all the four antibiotics studied at this time and for the three anti- 
biotics studied previously appears in Table IV. Again it will be noted that, 
terramycin, aureomycin, and penicillin G troches tend to be similar, while 
bacitracin, tyrothricin, polymixin B, and gramicidin tend to group together 
with respect to these averages. Roughly, the average number of reactions per 
patient are about ten times greater per patient for aureomycin, penicillin, and 
terramycin than for bacitracin, tyrothricin, polymixin B, and gramicidin; and 
about twice as great in terms of the average number of reactions per reactor. 

In the present investigation, in contrast to the terramycin, aureornycin, 
and procaine penicillin G studies, the reactions, although limited primarily to 
the gastrointestinal tract, did not include the oral cavity, pharyngeal passage- 
way, rectum, or anus. Glossitis, stomatitis, or pharyngitis did not occur in any 
case in the bacitracin, tyrothricin, gramicidin, or polymixin B-bacitracin groups. 
Reactions noted in the remaining portions of the gastrointestinal tract were 
considerably milder in nature for the troches studied at this time than those 
reported previously in the terramycin, aureomycin, and procaine penicillin G 
studies, and were significantly less frequent. Ko occurrence of delayed gastro- 
intestinal reactions was reported. Diarrhea was rare and was not accompanied 
in any instance by pruritus ani. Nausea, diarrhea, taste disturbance, flatulence. 
loose stool, and pruritus ani were significantly decreased in comparison with the 
previously reported groups. Only one case of mild aphthous ulcers (after 
tyrothricin troches) and no case of cheilosis was noted following the adminis- 
tration of troches in the presently reported study. 

The incidence of mild gastrointestinal complaints in the placebo groups in 
this study again indicates that some of the reactions observed during these 
antibiotic troche tests may be the result of the taste masking bases in which 
antibiotics are incorporated. Impurities in antibiotic preparations have also 
frequently been reported as causing untoward reactions to therapy. Irritative 
excipienm, binders, and impurities may therefore be instrumental in either 
producing or causing exacerbation of the reactions. 

DISCUSSIOS 

The antibiotics described in this study either have not been administered 
systemically (tyrothricin and gramicidin) , or else have been administered sys- 
temically with the greatest care (bacitracin and polymixin B) owing to the 
severe characteristics of the reactions sometimes appearing following full sys- 
temic therapeutic dosage. Consequently, in preparing the oral troche dosage 
forms, sufficiently small amounts of these antibiotics may have been incorporated 
in the troche so as to obviate the possibility of systemic reactions resulting from 
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topical oral troche therapy. In so doing, however, it is possible that insufficient 
amounts of the antibiotic were incorporated in the troche in order to produce: 
(1) a therapeutically beneficial effect and (2) oral, gastrointestinal, and other 
reactions. It cannot be concluded from this study what reactions might be 
observed from bacitracin, tyrothricin, gramicidin, or polymixin B-bacitracin 
troche therapy if higher concent,rations of the act,ive antibiotics were admin- 
istered, in which case side reactions and also therapeutic efficiency might both. 
perhaps, be increased. 

Those gastrointestinal symptoms which were observed in the groups re- 
ported on in this article were felt to be due mainly to the continued ingestion 
of substances as nauseating to the taste of some individuals as bacitracin, tyro- 
thricin , gramicidin, and polymixin B and also to the relatively continuous 
passage through the digestive tract of troche medicaments following slow dis- 
solution in the oral cavity. As was noted in the previous articles all &actions 
were of necessity recorded ; many, and especially those in the present study, 
should be considered as of extremely slight importance. If therapy of disease 
warrants antibiotic troche therapy with these specific agents in dosages as 
above, the reactions reported in this article to bacitracin, tyrothricin, gramici- 
din, or polymixin B could be weighed extremely lightly or ignored. 

CONCLUSIONS AND SUMMARY 

In a controlled study in which bacitracin troches were administered to 100 
patients, tyrothricin troches were administered to 100 patients, gramicidin 
troches were administered to 50 patients, and polymixin B-bacitracin troches 
were administered to 100 patients, the resulting side reactions were evaluated. 
Of 100 patients receiving bacitracin medicated troches, 11 (11 per cent) evi- 
denced untoward reactions compared with 5 (10 per cent) of the 50 patients 
who received placebo troches; of 100 patients receiving tyrothricin medicated 
troches, 12 (12 per cent) evidenced untoward reactions compared with 6 (12 
per cent) of the 50 patients who received placebo troches; of 100 patients re- 
ceiving polymixin B-bacitracin medicated troches, 9 (9 per cent) evidenced un- 
toward reactions compared with 5 (10 per cent) of the 50 patients who received 
placebo troches; of 50 patients receiving gramicidin medicated troches, 4 (8 per 
cent) evidenced untoward reactions. 

The reactions which occurred were of the mildest degree (with one ex- 
ception) and did not require cessation of medication. They did not particularly 
affect tht oral, pharyngeal, rectal, or anal areas. When compared with the 
results of previous studies with terrampcin, aureomycin, and procaine peni- 
cillin CT troches, the percentage of patients showing reactions, the average num- 
ber of reactions per patient, and the average number of reactions per reactor 
were appreciably lower wit,h bacitracin, tyrothricin, polymixin B, and grami- 
cidin troches. 

However, despite the minimal number and slight severity of reactions ac- 
rompanying bacitracin, tyrothricin. gramiridin, and polymixin B-bacitracin 
t rochc medication, it is suggested that, antibiotic medication with these agents 
he utilized only when their adminisstration is specifically indicated and not, for 
promiscuous use. 
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This study was carried out with the appreciated guidance and cooperation of Maurice 
J. Hickey, M.D., D.D.S., Associate Dean and Professor of Oral Surgery; Louis R. Stowc, 
D.D.S., Professor of Dentistry; Edward V. Zegarelli, D.D.!., Xssociatc Professor of Dentistry; 
and Irvin L. Hunt, D.D.S., Associate Professor of Dentistry of the School of Dental and 
Oral Surgery of the Faculty of Medicine,. Columbia University. 

The authors also express their appreciation to the frc,shmen and sopl~ornorc classc:.q of 
the Dental School for their cooperation and to Miss Niltll-ed XacNeil for her assistance in 
coordinating the experimental procedures. 
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