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Acetylcholine-like action of atropine on the ciliary epithelium 
of the frog oesophagus during the warmer months 

Atropine is known to show muscarinic actions in some experimental conditions (Burn, 
1956 b & c;  Hazard, Savini & Renier-Cornec, 1959; Teitel, 1961; Ashford, Penn & 
Ross, 1962; Goodman & Gilman, 1970). We now report another example seen in 
the ciliary epithelium of the oesophagus of Rana tigrina, the common Indian frog 
(60-300 g), after pithing (Burn, 1952). Experiments were made at room temperature 
between May 1970 and April 1971, with black seeds of Amaranthusgangeticus (average 
weight 0.95 mg/seed) instead of white poppy seeds (average weight 0.29 mg/seed). 
Drugs dissolved in 0.2 ml amphibian Ringer were gently measured from a syringe onto 
the tissue surface and readings of the time for the seed to travel 2 cm were taken 
over a 3-10 min period. Drugs were washed off by gently irrigating the surface with 
amphibian Ringer. Atropine sulphate from three sources (T. & H. Smith, U.K.; 
Boehringer, Germany; Indian Health Institute & Laboratory, India) was used. For 
control experiments carbachol(1 pg) and acetylcholine bromide (1-300 pg) were used. 
Hyoscine hydrobromide (0.5-3.0 pg) and eserine sulphate ( I  pg) were used in some 
experiments. 

The normal time required by the seed to travel 2 cm was about 47 s (range 11-81 s) 
in the summer and about 117 s (range 80-165 s) in the winter. Throughout the year, 
in the doses exceeding 0.1 mg, atropine usually inhibited the ciliary movement thus 
increasing the seed travelling time. However, smaller doses of atropine generally 
stimulated the cilia during the summer and inhibited during the winter (Table 1). 
These effects could be repeatedly elicited on the individual tissues. Hyoscine in May 
and June stimulated the cilia (20-68 % reduction in the control seed travelling time). 
Throughout the year, acetylcholine, carbachol and eserine consistently stimulated the 
cilia (54-83 % reduction in the control seed travelling time). When their individual 
stimulant doses were mixed together and placed onto the tissues, atropine and 
carbachol did not manifest clear additive or antagonistic effect. 

Briefly keeping the tissues warm (90°F) in winter or cool (55°F) in summer did not 
.alter their respective responses (Table 1) to the smaller doses of atropine. 
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Table 1. Effect of atropine on ciliary movement of the frog oesophagus epithelium. 

Doses of atropine applied on the tissue surface 

0.1-30.0 pg 
No. of tissues No. of tissues 

Months, season Total (range of % (range of % 
(range of room no. of decrease in seed increase in seed 
temperature "F) frogs travelling time) travelling time) 

showing stimulation showing inhibition 

May-June, summer 10* 10 (12-62%) - 

July-October, 16 15 (5-53 %) - 
(86-102) 

monsoon rains (86-96) 
7 (6-58 %) - December-Februaiy, ' 8* 

winter (65-75) 
April, spring (92-97) 4 2 (2-21 %) 2 (11-55%) 

0.1-30.0 mg 
No. of tissues 

showing inhibition 
(range of % 

increase in seed 
travelling time) 

4 (7-5573 

16 (11-68%) 

5 (3-71 %) 

4 (5-55 %) 

* Higher dose of atropine was not tried in some frogs. 

The Rana tigrina cilia, in the warmer months, respond to atropine like those of 
Mytilus edulis gill plates (Burn, 1956b). Burn, who suggested a cholinergic mechan- 
ism for the ciliary movement (1956a), has also commented upon acetylcholine-like 
action of atropine in some experimental conditions (1956~). 
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