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Since it is well known that anxiety and ex-
posure to stress cause the adrenal glands to
liberate endogenous epinephrine and this in
turn will mobilize glycogen, the e f f ect of
sedation on diabetic and nondiabetic patients
undergoing a dental experience has been
studied. In sedated and nonsedated, diabetic
and nondiabetic patients, the blood glucose
level did not show a significant difference
45 minutes a f ter administration of a sedative
or placebo when compared with the initial
blood glucose level in the waiting room. No
significant difference was found when seda-
tion was administered to patients with con.-
trolled diabetes and those with uncontrolled
diabetes .

1 . Does sedation alter the blood
sugar concentration of the nondiabetic
patient while he is seated in the waiting
room of a dental office anticipating the
extraction of a tooth?

2 . Does sedation alter the blood
sugar concentration of the diabetic patient
while he is seated in the waiting room of
a dental office anticipating the extraction

of a tooth ?

A third report2 will analyze the effect

of epinephrine in local anesthetic solu-

tions on the blood sugar level . A fourth

and last report3 will consider the effect of

tooth extraction on blood sugar concen-

tration.

In an earlier report,l it was shown that
the blood sugar concentrations of diabetic
and nondiabetic patients obtained in the
waiting room of the dental office are not
significantly different from those derived

under basal conditions .

This report will attempt to answer
the following questions with regard to
blood sugar content :

■ Review of the Literature

In order to understand the blood
sugar changes which can occur while the
patient is seated in the waiting room an-
ticipating the extraction of a tooth, it is

necessary to review briefly : (1) the effect

of sedative agents on stress, and (2) the
action of sedation on the blood sugar
level .
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EFFECT OF SEDATIVE AGENTS ON

sTxESS-Limited reports are available on

the effect of sedative agents on stress .

They may be grouped into : (1) studies
on lower animals, and (2) studies on hu-
man beings .

1 . DeBias, Paschkis and Cantarow4
reported that chlorpromazine increases
survival rates in adrenalectomized rats

exposed to the stress of heat . They postu-

lated that the protective mechanism
against heat and cold differs from that
which protects against other types of
stress .

To investigate the suprarenal re-
sponse to fatal body irradiation in the rat,
Bacq and Fischer5 gave pentobarbital fol-
lowed by morphine . This was done to
inhibit the hypothalamic-pituitary-adrenal
response to stress . The premedicant did
not decrease the mortality rate since the

results were the same in the experimental
and control groups .

2. Promazine and meprobamate
versus placebos have been studied by
Szmyd and McCalle in relation to post-
operative sequelae in human patients
after oral surgery. This study showed that
pain, swelling and trismus were not af-
fected significantly . This observation is
emphasized by the unchanged post-
surgical narcotic demand . The duration
of postsurgical convalescence actually was

increased significantly for patients receiv-
ing the drugs . McGuire and Leary7 con-
firmed the observation that stress tolerance
is reduced rather than improved with the
use of meprobamate .

Cleghorn and his group8 have ob-
served, in patients with anxiety, that pa-
tients with the most severe form have
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greater relief with the placebo (isotonic
saline) than with ACTH.

In a clinical report of 1,100 instances
of major surgery, Lear, Chiron and Pallin9
have shown that, although chlorproma-
zine reduces the need for preoperative

narcotics and protects against shock, it has
an undesirable hypotensive side-effect .

Beecher,10 in his study using mor-
phine versus a placebo as a pain reliever,
has shown that the placebo is 77 per cent
as effective as the morphine with the per-
centage effectiveness decreasing as the

pain intensity diminishes . As in the study
by Cleghorn's group,$ the greatest relief
with placebos was evidenced when pain
symptoms were most intense .

EFFECT OF SEDATION ON THE BLOOD

SUGAR LEVEL-The effects of sedation on
blood sugar levels as reported in the litera-
ture have been well summarized by Good-
man and Gilman in 194111 and in 1955 .12

It is interesting to note that the 14 years
between editions necessitated no change
in wording in the following quotation :

The responseof the blood sugar to medi-
cation with barbiturates varies considerably, de-
pendent upon the particular drug selected,
dose, route of administration, species being
studied, and previous diet. In man, soporific
doses do not significantly or consistently alter
the level of blood sugar and barbiturates are not
contraindicated in patients with diabetes mel-
litus .

The effect of sedation on the blood
sugar level has been reported in : (1)

studies on lower animals, and (2) studies
on human beings.

1 . Studies have been made on cats,
dogs, rabbits, pigeons, rats, mice and
hamsters . Three studies'3-15 utilized adre-
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nalectomized or decerebrated animals .
Morphine in adrenalectomized animals

does not seem to yield the same hypergly-
cemic effects observed in control ani-
mals .13,14 This seems to be due to the
removal of the adrenal glands which ordi-
narily are stimulated by morphine to
produce epinephrine with a resultant

mobilization of glycogen ." In the decere-
brated cat, morphine produces a transient

hypoglycemia, the mechanism of which
is not known." Barbital lowers the blood
sugar levels, at least for the first few
hours, in pigeons and cats .17 Amobarbital
and pentobarbital seem to have little effect
in lowering blood sugar levels after ad-
ministration of ether or epinephrine,
but pentobarbital prevents hyperglycemia
when its administration precedes that of

ephedrine .lg Larson,19 in an experiment
using rats, found that morphine has little

effect on blood sugar levels in small doses
(12 mg. per kilogram), and a varied
action with larger doses (25 or 50 mg .
per kilogram) . He found that barbiturates,
in contrast to morphine, exert no effect
on blood sugar levels when administered
in dosages from 25 to 200 mg . per kilo-
gram. Meperidine hydrochloride in small
doses (15 mg . per kilogram) has no effect ;
in medium doses (30 mg. per kilogram),
it causes slight hypoglycemia ; and with
larger amounts (50 mg . per kilogram),

hyperglycemia .
Watts,20 in a study of dogs, found

sedative doses of pentobarbital to inhibit
partially the hyperglycemic response to
1-methadone and morphine . In another
study on rabbits, Watts21 discovered that
preanesthetic amounts of 5 to 30 mg. of
pentobarbital per kilogram have no action
on blood glucose levels but inhibit the

hyperglycemic effects of ether to an in-

creasing degree with increase in dose .

Norman and Hiestand22 found that chlor-

promazine produces hyperglycemia in the

mouse and hamster and no change in the

rat .

2. Rosenkrantz and Bruger23 com-

pared the effect of placebos versus pheno-
barbital in diabetic and normal persons
undergoing the dextrose tolerance test .

They found an increase in dextrose toler-
ance in those diabetic patients given
phenobarbital . There was also a general
increased tolerance on repeated perform-
ance for all (diabetic and nondiabetic)
subjects, which was attributed to the allay-
ing of anxiety and nervousness . In other
words, blood sugar proved to be lower
when anxiety was decreased either by
drug (for example, phenobarbital) or by

adaptation during repeated testing .

Reitmann24 found that the adminis-
tration of amobarbital sodium intrave-
nously induces a slight hyperglycemia in
psychotic and neurotic patients . Oc-
casionally amobarbital also seems to de-
press transiently the glucose tolerance

curve, apparently because of the hypo-
thalamic action of the drug .

Hunter and Merivale" reported the
case history of an adult man who, after
a partial pancreatectomy, showed a nor-
mal glucose tolerance pattern . Seven years

later, after one week of barbiturate
therapy, another test definitely indicated
diabetes mellitus . After this test the pa-
tient was given increasing doses of amo-
barbital (amylobarbitone) sodium for ten
days, and a prolonged true glucose toler-

ance test was performed . This test again
indicated severe diabetes mellitus . The
use of the barbiturate was then discon-
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tinued. Tests were made on the subse-
quent twelfth and nineteenth days . Al-
though the sugar level was still high, the
curve was more normal . No further tests

could be made, but the authors estimated
as long as four weeks for the blood level
to return to within normal limits .

It would appear from this brief re-
view of the literature that the statement
by Goodman and Gilman'1 .12 still stands
and applies to sedative agents in general,
though their reference deals more directly
with the barbiturates . The report most
pertinent to the present investigation is
that of Rosenkrantz and Bruger .23 From
their study, it appears that persons with
anxiety show slight hyperglycemia and
that relief of apprehension (either by bar-
biturates or education) counters the ele-
vated blood sugar .

■ Method of Investigation

The entire study, which is being de-
scribed in four parts, was performed on
80 patients in the department of oral sur-

gery of the University of Alabama School
of Dentistry . The project included 63
Negroes and 17 white persons; 71 females
and 9 males . The patients ranged in age
from 16 to 80 years in the nondiabetic
group and from 18 to 80 in the diabetic
category . Included in the group were 60
nondiabetic, 14 uncontrolled diabetic and
6 controlled diabetic patients .

The procedure used in this study was
designed to reproduce, as nearly as pos-
sible, the situation in the average office .
This plan was previously described in

connection with the first phase of this
investigation' and in a study of the effect
of the dental experience on blood pressure
and pulse rate 26 -29
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In the first portion of this study,l
attention was focused on the blood sugar
concentration of the patient while seated
in the waiting room anticipating the ex-

traction of a tooth. Immediately after the
patient arrived in the waiting room, he
was seated in a chair, the finger was
pricked and capillary blood drawn . All
the microestimations of blood sugar were
made with Folin filtrate .30 Immediately

thereafter, each patient was given a red
capsule. In some instances, the capsule
contained IIh grains of secobarbital; in
others, the capsule served as a placebo .
The investigator did not know the con-
tents of the capsule.

Precisely 45 minutes later by stop
watch, the patient was ushered into the
operatory and seated in the dental chair .
Again the finger was pricked and capillary
blood drawn to determine the blood sugar
concentration . In this manner the blood
sugar level obtained in the waiting room

was compared with that observed in the
dental chair 45 minutes after the ad-
ministration of a sedative agent or a

placebo .
Actually, 60 experiences in non-

diabetic and 20 experiences in diabetic
patients were studied under these condi-
tions . The findings of this group of 80
different experiences constitute the sub-
ject of this report .

■ Results

The findings will be considered in
two categories :(1) the blood sugar con-
centration of the patient while seated in
the waiting room anticipating the extrac-
tion of a tooth, and (2) the level of blood
sugar 45 minutes after the administration
of a sedative agent or a placebo .
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On the basis of the history, the clin-
ical record and a glucose tolerance test,
the subjects were divided into four
groups : (1) sedated nondiabetic, (2)
nonsedated nondiabetic, (3) sedated dia-
betic and (4) nonsedated diabetic pa-
tients.

BLOOD SUGAR LEVEL IN THE WAITIN G

RooM-For sedated nondiabetic patients
the blood sugar concentrations ranged
from a high of 126 mg. per hundred cubic
centimeters to a low of 80 mg., with a
mean for the group of 108 .5 mg .

In nonsedated nondiabetic patients
the blood sugar level ranged from a high
of 130 mg. per hundred cubic centimeters
to a low of 68 mg. The mean for this
group was 102 .4 mg .

The sedated diabetic patients showed
a greater spread of blood sugar concen-
trations in the waiting room than was
obtained in the nondiabetic groups .
Actually, the range for the sedated dia-
betic patients extended from a high of
282 mg. per hundred cubic centimeters to
a low of 100 mg. The mean for the group
is 176.4 mg .

For the nonsedated diabetic group
the blood sugar concentration ranged
from a high of 396 mg. per hundred cubic
centimeters to a low of 92 mg. The mean
blood sugar level was 182 .9 mg .

BLOOD SUGAR LEVEL FORTY-FIVE

MINUTES AFTER ADMINISTRATION OF

SEDATIVE OR PLACEBO-In sedated non-
diabetic patients the blood sugar concen-
trations ranged from a high of 130 mg .
per hundred cubic centimeters to a low
of 84 mg. The mean for the group was
104 .3 mg .

In nonsedated nondiabetic patients
the range of blood sugar concentrations
was from a high of 130 mg . per hundred
cubic centimeters to a low of 64 mg . The
mean blood sugar level was 99 .9 mg .

In sedated diabetic patients the blood
sugar concentrations ranged from a high
of 236 mg. per hundred cubic centimeters
to a low of 100 mg . The mean blood sugar
level for the group was 148 .8 mg .

In nonsedated diabetic patients the
blood sugar concentrations ranged from
388 mg. per hundred cubic centimeters
to 92 mg., with a mean of 169 .1 mg .

■ Discussion

Table 1 indicates that the blood
sugar concentration was higher in the
waiting room than it was 45 minutes later
after the administration of a placebo or

sedative agent . This was generally true
whether the group was diabetic or non-
diabetic, sedated or nonsedated . The
decrement is probably physiologic (in-

creasing time since last carbohydrate in-
gestion) and, in every instance, the prob-
ability values indicate the lack of statistical
significance.

Table 1 indicates that the diabetic
group experienced a greater mean de-
crease in blood sugar concentrations than
the nondiabetic patients. This is true of
both sedated and nonsedated groups .
Again, the fall is probably physiologic be-
cause of the period of fasting . In no in-
stance are the data statistically significant .

The results in these groups are not
in agreement with those of Rosenkrantz
and Bruger.23 However, no real compari-

son can be made because of the many
different variables in the two experiments .

For example, the subjects in their study,
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Table 1• Comparison of the blood sugar initially (in the waiting room) with that obtained 45 minutes
later in the dental chair

Mean blood Mean blood Difference
Standard

Type of
Number

F
Degrees sugar in sugarunder error o f

diff
Observe d

t Pof of I waitingi basal erenc e
patient patients freedom room conditions

Ran e
g

Mean of valu e
in mg. oJo in mg . oJo mean s

Nonsedated
nondiabetic 38 36 102 .4 99 .9 -34.4 to + 27.6 - 2.5 ± 3 .1 0 .792 > .4 0

Sedate d
nondiabetic 22 20 108.5 104 .3 - 28.5 to + 17 .5 - 4 .2 ± 3.5 1 .204 > .20

Nonsedate d
diabetic 11 9 182.9 169.1 -90 .9 to + 213 .1 -13 .8 ±36 .2 0.381 .50

Sedate d
diabetic 9 7 176.4 148.4 -76 .4 to +105 .6 -28 .0 ±20.7 1 .350 > .20

if apprehensive, might well have been so
only minimally (the only possible cause

for anxiety was the threat of a glucose
tolerance test) . In contrast, the subjects in
this experiment were aware of the im-
pending oral surgical procedure .

Attention should be directed to the
column showing the mean difference in
Table 1 . The average decrease in blood
sugar in the sedated nondiabetic patients
is almost twice that observed in the non-
sedated nondiabetic patients . In other
words, the ratio is approximately two to

one. Similarly, there is the same ratio
among the diabetic patients with the se-

dated persons showing a blood glucose
mean difference almost twice that noted
in the nonsedated diabetic group . How-

ever, the lack of statistical signifiance is
clearly shown in Table 2 where the se-
dated groups are compared directly with
the nonsedated groups .

It can be observed in Table 1 that
the nonsedated diabetic patient group
shows a mean difference five times that
for the nonsedated nondiabetic patient

group . A seven to one ratio can be seen
by comparing the mean differences of the

sedated diabetic group and the sedated
nondiabetic group . Again, Table 2 shows

Table 2 - Blood sugar concentrations of sedated and nonsedated patients in the waiting room
and 45 minutes after administration of a sedative or placeb o

Mean Mean Standar d
Number Degrees blood blood M

error Observed
Type o f

patient
o f

patients
o f

freedom

suga r

sedated

suga r
nonsedated

ea n
difference

o f
difference

t
value

P

group group of means

Waiting room
Nondiabetic 60 58 108 .5 102 .4 - 6 .1 ± 3 .5 1 .742 > .05

Diabetic 20 18 176 .4 182 .9 + 6 .5 ±30.5 .211 .50

45 minutes late r
Nondiabetic 60 58 104 .3 99.9 - 4 .4 ± 3.3 1 .333 > .1 0

Diabetic 20 18 148.4 169.1 +20.7 ±28 .4 .729 > .40
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Table 3• Blood sugar concentrations of controlled and uncontrolled diabetic patients in the wait-
ing room and 45 minutes after administration of a sedative or placeb o

Mean Mean Standardblood bloo d

Type of Number Degrees sugar sugar erro r of Observe d

patient of of con- uncon- Difference difference t P
patients freedom trolled trolled of valu e

diabetic diabeti c
group group

mean s

Waiting roo m
Sedated 9 7 172 .0 177 .7 + 5.7 ±33.7 .169 .5 0

Nonsedated 11 9 158.0 197 .1 +39.1 ±45.0 .868 > .4 0

45 minutes late r
Sedated 9 7 151 .0 147.7 - 3.3 ±22 .3 .147 .50

Nonsedated 11 9 155.5 176.9 +21 .4 ±45 .0 .476 .50

the lack of statistical significance for this

comparison .

The question logically arises whether
the effect on the blood sugar in patients
with controlled diabetes mellitus is differ-
ent from that in patients with uncon-
trolled diabetes mellitus. Tables 3 and 4
summarize, within the limits of this small
sample, that there does not appear to be
any significant difference in the glucose
behavior of these groups .

■ Surnrvaary

There is a paucity of literature to
evaluate the effect of sedation on blood

sugar and the action of sedation on stress .

Within the limits of this experiment,
the blood sugar concentration of the pa-

tient seated in the dental chair 45 minutes
after the administration of a sedative or
placebo agent appears to be essentially
unchanged when compared with the
initial blood sugar level while the patient
is seated in the waiting room . This result

was noted in sedated and nonsedated, dia-
betic and nondiabetic patients .

A report to follow2 will analyze the
effect of epinephrine on the blood sugar
during and after the injection of a local
anesthetic solution .

Table 4• Blood sugar concentrations of sedated and nonsedated, controlled and uncontrolled
diabetic patients in the waiting room and 45 minutes after administration of a sedative or placeb o

Mean Mean Standard

Type
f

Number Degrees blood blood Man error Observed

paPiant of of sugar sugar diffeeence of t P
patients freedom sedated nonsedated difference value

group group of mean s

Waiting roo m
Controlled diabetic 6 4 172 .0 158 .0 -14 .0 ±33.4 0.410 .50

Uncontrolled diabetic 14 12 177.7 197 .1 +19 .4 ±45.2 0.429 .5 0

45 minutes late r
Controlled diabetic 6 4 151 .0 155.5 + 4.5 ±25.7 0.175 .50

Uncontrolled diabetic 14 12 147 .7 176.9 +29.2 ±43.1 0.677 .50
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