NsANAYING1T 18 1996 17

BLOOD PRESSURE ELEVATION BY ICE IN

THIRTY-EIGHT THAI VOLUNTEERS

Prasert Songkittiguna

Department of Pharmacology, Faculty of Dentistry, Chulalongkorn University

Bangkok, Thailand 10330

Following immersion of subjects ‘index fingers in ice, systolic and diastolic blood
pressure were elevated in all normotensive subjects between 21.5 and 39.2 year of age
(p<0.05). After thivty-minuwte pretreatment of the 21.5 year group and 39.2 year group of
subjects with oral paracetamol (500 mg) with diazepam (2 mg) or paracetamol with diazepam
(4 mg) respectively, blood pressure measurements was made before and afler ice immersion of
the index fingers. During the ice immersion, the systolic and diastolic blood pressure, after the
drugs pretreatment, were significantly increased from the premeasurement levels in all subjecis
under study (p<0.05). The results suggest that ice induces increase in blood pressure of
normotensives, which is unaffected by pretreatment of the subjects with paracetamol with

diazepam.
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INTRODUCTION sudden increase in the force which led to

rupture of the ble Is 5 been well

Blood pressure is the force that documented. Massive brain hemorrhages

moves the blood through the circulatory have becn a common cause of death in

system to nowrish the body tissues. The hypertensive patients with indequately
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.
treated or uncontrolled hypertension.
Cerebrovascular accident is the major cause
of all deaths in the elderly with abnormal
consistent high blood pressure in affluent
.. 2) .
societies of the world.” In the American
population, 40% of whitc and 50% of
L
blacks over 65 years old are hypertensive,
Cold, by ice, as it cools the skin causes
cutaneous wvasoconstriction, significantly,
reducing the amount of blood circulating in
.- h
the extremities. Increased | eral
resistance is the major factors that atiributes
to an increase in arterial blood pressure.
Morcover, in most patients with hyper-
tension, the periphcral vascular resistance
. (5) .
increases.  Thercfore, the effect of ice on
the blood pr su ¢l 1ge was investigated

inne  otensive volunteers.

MATERIALS AND METHODS

Subjeets
Twenty cight dental students (21.5
0.15 years) and eleven staff members of
the Department of Pharmacology (39.2 +

3.1 years) of both scxes took part in the
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study. None of the subjects took any other
drugs during investigation.  Informed

consent was obtained from all subjects.

Study design

The experimental precedure was
designed as a single-blind randomized
study. Subjects were grouped according to
age : group I subjeets (21.5 £ 0.15 years)
group II subjects (39.2 + 3.1 years). All
subjects were fasted 18 hours before the
commencement of cxperiment and were
studied at rest in a sitting position while the
blood pressure was taken through the arm
cuff and was rccorded by an E&M
Projector physiograph® recorder (a Narco
Com; 1y, Houston, Texas). The ambicnt
temperaturc was in between 26-27 °C. . .e
recorder, having a plug-in cuff punmp
conneceted to the preamplifier, was
calibrated to the fifty millimeters of
mercury per two centimeters of writing pen
deflection.  The Korotkov sound was the
recorded ;1 . i sccond sound
were then caleulated to be a systolic and a

diastolic blood pressure respectively.  All
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groups of the subjects were then tested with
icc by immersion of the index finger (2/3
part of finger tip) into the crushed ice in a
small pyrex glass beaker (100 ml) until
unbearable pain was experience. The blood
pressure was measured in the same way as
before.

After the blood pressure measure-
ment, the group I subjects and the group II
subjects were taken an unknown drug A
and diug B respeetively.  Thirty minutes
atter the diugs, the blood pressures of the
subjects were measured using the same
equipment and method as previously

mentioned.

Statistical analysis

- : . Cy e
a group were made using analysis of
variance and Student’s paired t-test

whereas the data between the groups were

also using analysis of variance and

' Drug A was paracedamol (500 mg) and dinzepam
(2 mg)
" Drug B was paracetamol (S00 mg) and diazepam

ng)
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Student’s unpaired t-test. The level of

signifieance was choosen as p<0.05,

RESULTS

The sitting artcrial blood pressure
obtained from other pub!ication(ﬁ) showed
that systolic and diastolic of the caucasians
(24.1 years old) were 109.40 (S.D. 10.20),
and 70.30 (S.D. 9.50) (n=24) respeetively
(table 1) ; the present study was shown to
be 106.6 (S.D. 9.7) and 73.6 (S.D. 7.1)
(age 21.5, n=27) (tablc 2). The ice caused
the clevation of systolic blood pressure
from 106.6 (SEM. 1.9) to 115.8 (S.EM.
1.9} and diastolic from 73.6 (S.E.M.'l.4) to
78.5 (S.EM. 2.9) (n=27) in the age 21.5

e ~N

w t age 39.2
group, were clevated from 112.5 (S EM.
3.5)to 126.7 (S.C.M. 2.4) (n=11) (table 2),
Afier pretreatment of the younger group
with paracetamol and diazepam (2 mg) and
the older group with the same dn as

younger did except diazepam (4 my) was
used instead, the systolic and diastolic
blood pressure still clevated by ice

(p< 7). T 15 p it did not
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affecet the systolic and diastolic blood
pressure of both groups of subjects.
However, the ice did clevated the blood
pressure of the younger and older
pretreated groups, the systolic from 104.8
(S.EM. 3.9) to 1153 (S.EM. 2.1) and
diastolic from 70.6 (S.E.M. 1.8) to 79.5
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(S.EM. 1.3) (n=27) were belonged to the
younger age group, while the older age
group, the systolic from 107.3 (S.E.M. 4.1)
to 126.0 (S.EM. 4.9) and diastolic from
60.3 (SEM. 3.8) to 740 (S.EM. 3.6)
(n=11) (table 3).

Table 1 The data of the systolic arterial blood pressure (systolic, diastolic) of the caucasians, measured by an

electronic sphygmomanometer in a sitting position (a mean age was 24.1 years)' in the U.S.

Acrterinl blood pressure (mm Hg) N

{mean + standard deviation)

Systolic 109.40 + 10.20 24

Diastolic 70.30+5.50 24

N = number of subjects

Table 2 The effects of ice on the systolic, diastolic and mean arterial blood pressure of  oup [ volunteers

(age 21.5 £ 0.15 years) and group 11 (age 39.2 + 3.1 years).

Blood pressure (mm Hg}
P oare N
Before Group 1 066+190.7) | 73.621.4(7.1) 84.6 £ 1.3 (6.6) 27
Group I 112,535 61.8£3.0 787429 11
Afterice  Group | 1158+ |;(9.7) 78.5+29(14.3) 92.5 7.0 !
Group Il | 126.7+£24(7.9) | 73.1£2.5(8.3) 90.9 +2.1(6.9) 11




NFAVINAYINGTTIN 18 1996 21

The typical physiographic records were showed in Fig. | and Fig. 2.

(N.B. The units of systolic and diastolic blood pressure are mmHg)
Blood pressure
(mmHg)
100~

50—

-«—— BEFORE ICE—» ~4—— AFTERICE—

Fig. 1 A typical physiographic tracing of one subject showing Korotkov’s sound recorded before and after

expertmentalion with ice.

Blood pressure

(mmHg)
100 ~

A AFTER

. L__\C.TAM__ (500 mg)
‘;_‘ + — - Al A LeEn AWAY —

Fig. 2 A typing physiographic tracing showing a pretreatment ol a subject with paracetamol (500 mg) plus

diazepam {4 mg) before and ___r experimentation with ice.



Table 3 The eftects of paracetamol 1000 my plus 2 mg of diazepam (Drug A) and paracctamol 500 mg plus
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4 mg of dinzepam {Drug B) on the systolic, diastolic and mean arterial blood pressure.

Arterial blood pressure (mm Hg)

(Bean + Standard ervor of the mean)

Systolic Diastolie Mean Blood Pressure N

Group [ Drug A alone 104.8 £ 3.9¢19.9) 70.6x1.8(9.2) 832+ 1.8(9.2) 27
Drug A + lce 1153 +2.1{10.7) 795+ 1.3 (6.6) 9131 1.3(6.6)

Group II | Drug B alone 1073 +4.1{(11.5) | 60.2+3.8(10.6) 3892360100 8
Drug B + Ice 126.0+4.9 (12.1) | 74.0+3.6(10.1} 91.3+3.9(109)

Note : The standard deviations arc in the brackets,

DISCUSSION

Reaching adult life, the factor of
age may make a remarkable difference of
arterial  blood

pressure.  Subsequent

changes wilh age vary in different com-
tr T bject. Tn
some conmunity, pressure does not rise
with age‘m which 15 1n accord with the
present finding i the two-age group.
Between group [ subjects {age 21.5 + 0.15
years) and group 11 (-=2 39.2 + 3.1 -2ars),
the  :-drug arterial systolic blood pressure
are not statistically different (p>0.05). This

may be due to a decrease in the volume

distensibility of the increased age group
{group T1). Nearly the last two decades,
both the systohe and diastolic blood
pressure of the caucacian resided in the
United States (age average 24.1 years),
were about the same I wes as the present
study (table ). The mechanisms by which
1ice induced hypertension have not yet been
chucidated: a reflex pressor response ol the
cutaneous blood vessets might play a major
role. Intercstingly, the mean arterial blood
pressure could be increased by severe
ischemia of the brain to as high as 260
mmHg.m Thus, the existing brain ischemic

hypertension could be worsened and brain
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hemorrhage will be a consequent especially
in the elderly. The su.bjccts pretreated with
paracetamol together with diazepam with a
view to help prevent the subject from pain
and anxiety that iight more or less an
increase in arterial Dblood pressure.
However, the results of the given amount of
both analgesic and a tranquillizer, had no
effect on both the initial blood pressure and
the ice-induced increase in blood pressure.
Therefore, the ice-induced elevation of
blood pressure should not go through the
pain and anxiety pathway. The implication
of the whole findings is that ice-induced
clevation of blood pressure may aggravate

the hypericnsive state of an clderly.

ACKNOWLEDGEMENTS

The author is greatetul to the
colle 1es for their assistance in various
aspects of the work described in this paper.
Last but not least, many thanks go to all of

the volunteers for their kind cooperation.

23

REFERENCES

Chason JI.. Nervous system
Hemorrhage. In : Anderson’s
Pathology, 8" cd. St. Louis : The C.V,
Mosby Company, 1985 : 1870-1938.
Songkittiguna P. Cardiovascular
pharmacology of hydrallazine.
Mclbourne, Victoria : University of
Melbourne, 1979 : 139, Disscriation.
Matheny JL. Antihyperlensive drugs, In
. Pharmacclogy and Therapeutics in
Dentistry. 2™ ¢d. St. Louis : The C.V.
Mosby Company, 1985 : 426-441.

Fox EL, and Mathew DK. Heat balance
: Prevention of heat stroke in atheletics,
Ph Hlogy responses to cold. In : The
Physiological Basis of Physical
Education and Athietics. 3¢ Ed.
London : Saunders Coll~~ Publishing,
1981 ; 454-485.

Clark WG, Brater DC. And Johnson
A Anl i dmgs : General
concepts. In : Goth’'s Medical
Pharmacology, i3" ed. Totonto

Mosby Yearbook, 1992 : 172-191.



24

6.

Beck FM. And Weaver JM. Blood
pressure and heart rate responses to
anticipated high-stress dental
Treatment. Journal of Dental Research
1981 ;60 : 26-29.

Tarazi RC. And Gifford RW. Ir.
Systemic arterial blood presswe. In :
Pathologic Physiclogy Mechanisms of
Disease. 5" ed. W.B. Saunders
Company, London : 1974 : 177-183.
Guyton AC. Systemic arterial pressure
and hypertension : Effect of ischemia
of the vasomotor center on arterial
pressurc. In : Guyion, Arthur C.
Anctomy and Physiology. New York :
Saunders College Publishing, 1985 .
470-478.

THAI J. Pharmacol. Vol 18, 1996



