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Summary 

The influence of an antidiarrhoeal mixture, Kaopectate ®, on the bioavailability of tetracycline was studied in healthy human 
subjects. Employing a cross-over design, four subjects in the fasting state were given 250 mg tetracycline HCI as a solution with and 
without 30 ml Kaopectate ®. A drastic and significant decrease (about 50%) in drug absorption resulted. When the antidiarrhoeal 
mixture was coadministered with a 250 mg capsule, employing a latin-square design with seven subjects, a similar decrease in 
absorption was observed. The administration of Kaopectate ® 2 h before and 2 h after the drug resulted in about 20% decrease in 
drug absorption. 

Concomitant administration of antidiarrhoeals 
with tetracyclines could lead to a potentially sig- 
nificant drug interaction where relatively high 
serum antibiotic concentrations are needed. 
Through many in vitro studies, antidiarrhoeal 
preparations a n d / o r  their ingredients have been 
shown to possess potential interacting capacity 
for a large number  of drugs, (Bucci et al., 1981; 
McElnay et al., 1982). It has also been reported 
that these interactions can often lead to a signifi- 
cant decrease in drug absorption and bioavailabil- 
ity (D'Arcy and McElnay, 1987; Moustafa et al., 
1987; Al-Shora et al., 1988). 
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Although the effect of concomitantly adminis- 
tered drugs on the absorption of tetracycline has 
been the subject of considerable research, limited 
reports are presently available about potential 
interactions of tetracycline with antidiarrh0ea!s 
and other adsorbents (Gouda, 1976; Neuvonen, 
1976; Albert et a l ,  1979; Gugler and Allgayer, 
1990; Tatro, 1990). 

This study represents a detailed report  of pre- 
vious brief preliminary results on the effect of an 
antidiarrhoeal mixture, kaolin-pectin (Kaopec- 
tate ®) on the bioavailability of tetracycline. 

All studies were performed under  medical su- 
pervision. Four healthy adult informed male vol- 
unteers participated in the first phase of the 
study. Two trials were made on each subject in a 
randomized cross-over fashion. In the first trial 
each subject received the contents of  a 250 mg 
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te t racycl ine  HCI capsule  dissolved in 100 ml of  
water ,  and  30 ml of  kaopec t a t e  plus 70 ml of  
wate r  were  inges ted  a long with the  drug.  Eight  
hea l thy  in fo rmed  vo lun tee r s  s ta r ted  the  second  
phase  of  the  study; they rece ived  the four  follow- 
ing t r e a t m e n t s  (over  a pe r iod  of  4 weeks):  

(A)  250 mg te t racyc l ine  HCI capsule  with 100 
ml of  wa te r  + 100 ml of  water ;  

(B) 250 mg te t racycl ine  HCI capsu le  and 100 
ml of  wa te r  a long with 30 ml of  K a o p e c t a t e  '~" at 
the  same  t ime + 70 ml of  water ;  

(C) 30 ml of  K a o p e c t a t e " ~ +  70 ml of  wa te r  
a d m i n i s t e r e d  2 h af ter  the capsule  which was 
given with 100 ml of  water ;  

(D)  30 ml of  K a o p e c t a t e " ~ +  70 ml of  wa te r  
a d m i n i s t e r e d  2 h before  the  capsule  which was 
given with 100 ml of  water .  

In both  studies,  all subjects  were  fas ted  
overnight  and  no food was p e r m i t t e d  until  at 
least  3 h af ter  admin i s t ra t ion .  The  subjects  were  
ins t ruc ted  to dr ink  abou t  100 ml of  wate r  every 
hour  in o r d e r  to s t imula te  ur ine  ou tpu t  dur ing  
the first 8 h. Ur ine  was co l lec ted  immed ia t e ly  
p r io r  to, and  every hour  for 8 h af ter ,  the  inges- 
t ion of  the  ant ib iot ic ,  t hen  as necessary  for 48 h. 
The  p H  and the vo lumes  of  the  ur ine  samples  
were  m e a s u r e d  and the  samples  were  f rozen  im- 
med ia t e ly  until  the  t ime of  assay. The  unchanged  
te t racyc l ine  in the  ur ine  was d e t e r m i n e d  accord-  

ing to a previously desc r ibed  spec t ro f luo romet r i c  
m e t h o d  (Kohn,  1961) 

Previous repor t s  (Chulski  et al., 1963) have 
es tab l i shed  that  the ur inary  excre t ion  ra tes  of  
te t racycl ine  are  di rect ly  p r o p o r t i o n a l  to se rum 
concen t ra t ions .  These  ur inary  excre t ion  p a r a m e -  
ters  were,  the re fo re ,  used to assess the  bioavai l-  
abil i ty of  te t racycl ine  when given with and with- 
out  the  an t id i a r rhoea l  mixture ,  Kaopec ta t e" ' .  

In the first phase ,  the drug  was admin i s t e r ed  
as a solut ion to e l imina te  any poss ible  effect  due 
fo rmula t ion  var iabi l i ty  on the in terac t ion .  The  
coadmin i s t r a t ion  of  the  an t id i a r rhoea l  mixture  
with te t racycl ine  solut ion leads  to a dras t ic  and  
signif icant  dec rease  ( t - tes t ,  p < 0.01); about  50%,, 
in drug  absorp t ion .  

The  da ta  for total  amoun t  of  te t racycl ine  ex- 
c re t ed  in 48 h for seven subjects  who rece ived  an 
intact  250 mg capsule  of  te t racycl ine  HCI concur-  
rent ly  with and wi thout  30 ml of  K a o p e c t a t e  '~:, 2 
h before  and 2 h af ter  the  te t racycl ine  capsu le  are  
l is ted in Tab le  1. A signif icant  ( A N O V A ,  p < 
0.001) dec rea se  in the  absorp t ion  of  te t racycl ine  
was no ted .  W h e n  the drugs  were  taken  concur-  
rently,  a 50% dec rease  in the  absorp t ion  oc- 
cur red .  W h e n  the two drugs  were  t aken  2 h apar t ,  
a smal ler  (20%) but  s ignif icant  ( p  < 0 . 0 1 )  de-  
c rease  in absorp t ion  was still observed.  

The  mean  ur inary  excret ion rate  of  te t racy-  

TABLE 1 

Total amount of tetracycline excreted in 48 h " 

Subject Sex Age Weight Total excreted (mg) b 

A B C D 

1 M 24 135 
2 M 23 150 
3 M 38 145 
4 M 27 210 
5 M 26 140 
6 F 27 115 
7 M 31 138 
8 c F 23 115 

Mean 
RSD 

166.7 71.3 130.9 157.7 
183.6 96.7 164.6 167.1 
171.0 101.0 166.7 142.4 
171.1 99.6 154.9 150.0 
196.8 77.3 147.5 163.5 
145.8 76.1 93.1 104.7 
192.5 67.3 165.3 129.0 

176.2 84.2 146.3 144.9 
10 17 18 15 

a Following oral administration of a 250 mg capsule. 
b A, control; B, concurrent Kaopectate ® (30 ml); C, kaopectate ® 2 b after tetracycline; D, kaopectate ~ 2 h before tetracycline. 
c This subject dropped out after the first day of the study, possibly due to gastrointestinal side effects. 
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Fig. 1. Mean urinary excretion rate of tetracycline after oral 
administration of a 250 mg tetracycline HCI capsule (average 
of seven subjects). ( • )  Control; (o) Concurrent Kaopectate ® 

(30 ml). 

cl ine af te r  oral  admin i s t r a t ion  of  the  capsules  
with and  wi thou t  the  an t i d i a r rhoea l  is shown in 
Fig. 1. A dras t ic  dec rease  in te t racycl ine  bioavai l -  
abi l i ty  is observed.  T h e  overal l  f i r s t -o rder  el imi- 
na t ion  ra te  cons tan t  of  the  d rug  and  thus  the  
biological  half-l ife,  as d e t e r m i n e d  f rom the  te rmi-  
nal  pa r t  of  the  u r ina ry  excre t ion  curve,  were  
found  to be  essent ia l ly  the  same in the  p re sence  
and absence  of  K a o p e c t a t e  ® (9.9 h for  control ,  
9.8 h for  exper iment ) .  This  va lue  is within the  
range  of  the  biological  half- l ife r e p o r t e d  for  t e t ra -  

cycline. 
The  in vivo b ioavai lab i l i ty  s tudies  cor re la te  well  

with in vi t ro adso rp t ion  and  deso rp t ion  invest iga-  
t ions at  s imula ted  gastr ic  and  in tes t ina l  p H  val- 
ues.  A signif icant  amoun t  of  te t racycl ine  was ad-  
so rbed  (32 -37  m g / g ) ,  of  which 75% r e m a i n e d  
af te r  de so rp t ion  at  s imula t ed  in tes t ina l  pH.  It is 
wor th  not ing  tha t  the  30 ml dose  of  the  an t id ia r -  
rhoea l  mixture  is actual ly  ha l f  the  m i n i m u m  rec- 
o m m e n d e d  dose.  A h igher  dose  is expec ted  to 
resul t  in a more  dras t ic  dec rea se  in b ioavai labi l -  
ity. 
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