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A STUDY OF VAGAL TONE IN GIRL STUDENTS·

By

S.R. KAPOORAND RAJ KUMARI MISRA.

Department of Physiology, G.S. V.M. Medical College, Kanpur,

Vagus is the inhibitory nerve of the heart. Even under basal condition it has a conti-
nuousinhibitory effect. This is called as Vagal Tone. The degree of Vagal Tone can be demons-
trated by giving atropine injection and recording the heart rate before and after the atropine in-
jection. Herx-Heimer (7) reported that the subcutaneous injection of 1 mgm. atropine into 28
sportsman was associated with an initial bradycardia followed by an average increase of 5.4
beats over the resting heart rate. Six of his subjects showed no cardiac acceleration. Kauf
(9) also found that 1 mgm. atropine injected subcutaneously did not have a marked accelatory
effecton the resting heart rate of the trained individual and that this dosage level was associated
withan initial brady-cardia. Same dosage in untrained individual produced marked cardiac
acceleration. Raab el al (16) injected atropine .025 mgm(kgm. body weight intravenously in
trained and non-trained individuals but found no difference .in their responses, Slapak (18)
studied the electrocardiographic changes of 10 trained subjects before and after atropine
injection, but made no comparison with a control group. Since these findings indicate a
diversity of result and lack of statistical evidence, one is interested to establish the norma]
value of vagal tone before one could demonstrate the effect of training or other factors on
the vagal tone. The present study aims at establishing the normal value of ••vagal tone in 100
medicalgirl students.

Vagal tone was studied in one hundred healthy girl students aged 17-20 years. The
students were requested to report to the department early hours in the morning before taking
any breakfast. They were instructed to lie down and rest for a period of one hour, so that the
heart rate came down to the basal level.

The electrocardiogram was taken in lead II by Siemens or Burdick Electi:ocardiograph.
As a control distilled water was injected intramusculary in five students to show that it had no
effecton the heart rate. Atropine in the dosage of 0.04 mgikg of body weight was injected
intramuscularly. This dose was found by trial to produce maximum.increase in the heart rate .
E.C.G. was recorded after the atropine injection at 5, 10, 15, 20, 25, 30, 35,40 and 45 minutes
interval to determine the maximum heart rate developed after atropine. From the difference
betweenthe basal heart rate and the maximum heart rate after atropine percentage change in
heart rate was calculated. This provided an indication of the degree of vagal tone in the
subjects.
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Observations :
TABLE I

(1) Surface area in sq. metre, (2) Mean blood pressure in mm. Hg. (3) Basal heart rate per minute, (4) Maxim
heart rate attained after atropine injection, (5) percentage degree of vagal tone in 100 girl students.

Mean blood Max. Heart
Surface area pressure in Basal heart rate attained
in sq. metre mmHg. ratelmt, after atropine

injection

.1 2 3 4 5

Minimum 1.08 75 60 100 15

Maximum 1. 76 110 107 150 121

Average 1.37 90.99 84.12 125.94 57.64

Std, deviation 0.1326 7.3 13 13.96 21.04

The maximum increase in heart rate after atropine injection was attained in 15-45 m
The heart rate never exceeded 150 beats/min. The deeree of vagal tone varied from 15 to I
with an average of 57.64±21.04. None of the girl was engaged in any form of severe physi
exercise.

DISCUSSION

Vagus nerve tends to inhibit the heart rate. Injection of cholinergic inhibitors eau
increase in the' resting heart rate (3, 8, 10). It is known that the responses to a cholinergici
hibitor is related to the dosage level (4,6; 12), age (15) body type (15) acclimatization (5) and t
work load .(17).

In our present study we have used atropine in dosage of 0.04 mgmlkgm body wei
The age of the subject was between 17-19 years, surface area 1.08 to 1.76 sq. metres. 50%w
vegetarians am1 50% non-vegetarians. None of them was engaged in any severe physical e
ercise. The normal value was recorded under basal conditions to exclude the effect of exerci
emotion, food and environmental temperature on these values.

Atropine is an alkaloid derivative which competes with acetylcholine for a recept
site (13,19). According to Bard (2) Loewi and Neuratil were the first to demonstrate that t
atropine does not interfere with the production of Acetyl Choline. Besides acting on the m
scarine receptor (14,19), atropine is also capable of stimulating the C.N.S. (13,14, 19) andi
hibiting ganglionic transmission (12,13). The bradycardia noted in several studies (3,7,9, I

_ may be explained by the central effect of the low dosage of atropine or by the postulate thatt
antagonistic drugs may stimulate the receptors during the initial phase of the combinati
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heart rate per minute, (4) Maximum
W/gaitone in 100girl students.

Max. Heart
rate attained Percentage
after atropine degree of

injection vagal tone

4 5
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150 121
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process (I). The large dose of atropine used in an experiment, excluded this effect. as brady-
cardia was not usually observed in our subjects after atropine injections. .

SUMMARY

Vagal tone under basal condition in lOOgirl students aged 17-20 years with surface area
1.08 to 1.76 sq metres in an equally mixed group of vegetarians and the non-vegetarians and
leading a sedentary life, has been found to vary from 15 to 121 with an. average of 57.64±21.04.
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