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(ABSTRACT)

Research has demonstrated that the majority of antihistamines (H1 antagonists)
have sedative effects and can impair psychomotor performance; however, it is claimed that
astemizole (hismanal) does not possess central nervous system side effects. A two-factor,
repeated measures, double-blind design was used to compare the effects of three
treatments (two antihistamines and one placebo) on cognitive information processing,
mood, selected physiological measures, subjective feelings of drowsiness, and subjective
performance ratings in 28 healthy men. Evaluations were given at 1, 3, 5,7, 9, 11, 13,
and 15 hours post ingestion.

Time-of-day effects were evident in following directions, unstable tracking, code
substitution, serial addition/subtraction, logical reasoning, manikin, and pattern ‘
comparison tasks. A general trend of improved scores through the day was observed and
a temporal pattern of a low performance was suggested in the afternoon (2:00 pm and 4:00
pm). Temporal effects were noted for physiological measures.



Benadryl produced performance decrements at one hour post ingestion on the
following directions task, at one and a half hours on the unstable tracking task, and at
three hours on the serial addition/subtraction task. No decrements in performance were
found post ingestion of hismanal and, in fact, the hismanal group performed the serial
addition/subtraction task more quickly than either the placebo or benadryl groups at five
hours post ingestion. At three and a half hours post ingestion, the performance of the
benadryl group remained poorer than the hismanal group on unstable tracking, but was not
different from the placebo group.

A higher level of tension, greater fatigue, and lower level of activity was
experienced post benadryl. Lower vigor-activity and higher confusion-bewilderment post
hismanal and benadryl were noted one hour post ingestion; however, confusion was lower
and activity was higher for hismanal than benadryl. Low vigor-activity, high confusion,
increased sleepiness, and low perceived performance post benadryl persisted for three
hours, while fatigue-inertia persisted for seven hours. Subjects were able to determine
receipt of a placebo versus an antihistamine following ingestion of either a placebo or
benadryl. Results suggest that hismanal is superior to benadryl for avoidance of
subjective effects and performance of information processing tasks.
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INTRODUCTION

Problem Statement

The classic antihistamines (H1-receptor antagonists) are lipid soluble and cross the
blood-brain barrier easily, resulting in central nervous system effects such as sedation,
drowsiness, and altered psychomotor performance (Hindmarch and Easton, 1986;
Nicholson, Smith, and Spencer, 1982; Roth, 1987; White and Rumbold, 1988). The
presence of these central nervous system effects has led to the assumption that tasks such
as operation of heavy machinery, vehicle manipulation, and performance of complex
cognitive tasks may be impaired. One item which interferes with the generalized
acceptance of this supposition is the conflicting results of psychomotor performance tests
following ingestion of antihistamines (White and Rumbold, 1988). The World Health
Organization (1983) noted that apparent contradictions among studies with various drugs
may be the result of the differing experimental tasks. Also of interest is the availability of
three new antihistamines--astemizole (hismanal), terfenadine (seldane), and loratadine--
which cross the blood-brain barrier with difficulty. Research indicates hismanal
(Chapman and Rawlins, 1982; Gier, Kuijpens, and Nelemans, 1985; Hindmarch and
Easton, 1986; Nicholson, Smith and Spencer, 1982; Nicholson and Stone, 1982;
Richards, Brogden, Heel, Speight, and Avery, 1984), seldane (Clarke and Nicholson,
1978; Kulshrestha, Gupta, Turner and Wadsworth, 1978; Moser, Huther, Kock-Weser,
and Lundt, 1978; Nicholson, Smith and Spencer, 1982, Nicholson and Stone, 1982;
Sorkin and Heel, 1985), and loratadine (Kreutner, 1987; Roth, 1987) have few, if any,
sedative effects. Psychomotor performance evaluations following ingestion of seldane are
extensive; however, similar evaluations of hismanal and loratadine are few (see Tables 1
and 2).

The selection of hismanal for performance evaluation in this study is a result of
both the number of studies which have been reported with seldane and the possible
therapeutic advantage of hismanal. (Loratadine was not considered as it had not been
approved for use in the United States at the time this study was introduced.) The potential
benefits of using hismanal rather than seldane are the high and specific histamine H1
antagonism of hismanal (Bateman and Rawlins, 1984; Vanden Bussche, 1984), the long
duration of action (Krstenansky and Cluxton, 1987; Vanden Bussche, 1984), and the
effectiveness of therapeutic response in patients treated for up to a year (Wihl, Petersen,



TABLE 1

Effects of H1 Antagonists (benadryl, hismanal and seldane) on Psychomotor Performance

Benadryl Hismanal Seldane
(25-50) (10) (60)
Critical flicker
fusion 50: -[18] 10: -[13,22] 60-240:  -[1,2,3]
100: -[2] 60: -[13,18,19]
120: -[19]
Digit-symbol
substitution
test 50: +[5*,25] 10-20: -[4] 60: -[1,4,13,19]
75: -[6,7] 10: -[13] 120: -[19]
Arithmetic 25: +[16] 10-20: -[4] 60: -[4,9,16]
50: - 8]
15: -[MN
75: +[6]
Finger tapping 50: - [10]
Reaction time 25: +[15] 10: -[21] 60-240: -[3,2]
25-100: - [11] 10: +[22]
50: +[15,20**]
50: -7
100: -[2]
100: +[15]
Tracking 25: +[15] 10-20:  -[4,23] 60: -[1,3,4,14,19]
25-100: - [8,11] 30: -[24] 120: -[19]
50: +[14,15, 17]
55-75: +[6,12]
100: +[15]

*Significant effect for males only, **driving simulator

For each drug, the recommended therapeutic dose (mg PO) is indicated. Each entry shows the dose
administered (mg PO), whether a significant effect was observed (+) or not (-), and the study from which
the results were obtained.

1. Nicholson and Stone (1983); 2. Moser et al., (1978); 3. Luscombe et al., (1983); 4. Nicholson and
Stone (1982); 5. Jaatela et al.,, (1971); 6. Baugh and Calvert (1977); 7. Baugh and Calvert (1976); 8.
Hughes and Forney (1964); 9. Reinberg et al., (1978); 10. Carruthers et al., (1978); 11. Linnoili
(1973); 12. Burns and Moskowitz (1980); 13. Nicholson, Smith and Spencer (1982); 14. Moskowitz
and Burns (1988); 15. Cohen, Posner, Ashby, Smith, and Peck (1984); 16. Unchem, Unchern,
Chumsawat, Sriwatanakul, and Limsuwan (1986); 17. Cohen, Hamilton, and Peck (1987); 18. Fink and
Irwin (1979); 19. Nicholson and Stone (1986); 20. Gengo and Gabos (1987); 21. Dhorranintra,
Limsuvan, and Bunnag (1986); 22. Hindmarch and Easton, 1986; 23. Gier, Kuijpens, and Nelemans,
1985; 24. Hindmarch and Bhatti, 1987; 25. Gengo, Gabos, and Miller, 1989. (An adaptation of Table 1,
White and Rumbold, 1988, p. 5)



TABLE 2

Effects of H1 Antagonists (triprolidine, hismanal, and seldane) on Visual Performance

Triprolidine Hismanal Seldane
(10 (60) (10)
Dynamic Visual
Acuity 10: +[1,2,] 10: -[1,2] 60: -[1,2]
Pupil Size 10: -[1] 10: -[1] 60: -[1]

For each drug, the recommended therapeutic dose (mg PO) is indicated. Each entry
shows the dose adinistered (mg PO), whether a significant effect was observed (+) or not

(-). The results are from [1] Nicholson, Smith and Spencer (1982); [2] Nicholson and
Stone (1986).



Petersen, Gundersen, Bresson, and Mygind, 1985). Studies demonstrated a decrease in
effectiveness with seldane after two to four weeks (Cainelli, Seidenari, Valsecchi, and
Mosca, 1986; Howarth and Holgate, 1984, as cited by Krstenansky and Cluxton,

1987). Therapeutic dosage of hismanal is 10 mg administered once a day. This dosage
can significantly increase compliance as individuals do not have to remember how much
time has passed in order to calculate their next dose. The half life of hismanal is calculated
to be 24 hours (Heykants, 1984), which means that if one day of administration were
missed, therapeutic benefits would be maintained. Validation of a test system with drugs
of known sedative potential is essential before assessment of new drugs is performed
(Cohen, Posner, Ashby, Smith, and Peck, 1984). Therefore, diphenhydramine
(benadryl) was selected to serve as a positive control. A positive control implies the use of
a drug which has been shown to have specific effects while testing a "new" drug. In this
case, benadryl is known to have central nervous system effects. The positive control
provides assurance that any effect or lack of effect shown by subjects that have ingested
the new drug (hismanal) is due to the action of that drug.

Individuals suffering from allergic rhinitis, perennial or seasonal (hay fever), with
its associated symptoms (rhinorrhea-runny nose, pruritus-itching, and lacrimation-tearing)
may be reluctant to seek medical attention for numerous reasons (for example, pilots may
be reluctant to be taken off flight status and truck drivers or assembly line employees may
resist being taken off of a job). Instead they may choose to self medicate with available
over-the-counter medications. These drugs, many of which are antihistamines (such as
benadryl) or contain antihistamines (cold medications) can cause sedation and result in
performance deficits. For pilots, Whitehurst (1980) cautions against the use of drugs
which may potentially affect pilot judgement, vision, or fine motor coordination, or which
may reduce tolerance to hypoxia. Antihistamines are included in this list. Identification
of a medication that does not cause sedation would allow physicians to prescribe
medications which would permit missions to proceed unhampered by either the symptoms
of the illness or the side effects of the drug.

In addition, an assessment battery that is sensitive to therapeutic doses of
antihistamines could be used as an assessment tool to determine an individual's ability to
perform certain activities (given that the activities require skills which are similar to those
tested in the assessment battery). The assessments may also be applicable to other drugs,
such as other antihistamines, drugs essential during chemical warfare (antidotes), or drugs
used to treat other medical conditions. The methods of evaluation currently used in



antihistamine/psychomotor research and the evaluations themselves are not comparable
across studies. The exact manner in which the tasks are developed, administered, and
scored are often not reported in the literature or differ from one study to another. For
example, Fink and Irwin (1979) did not pre-train subjects, Moskowitz and Burns (1988)
gave two training sessions, while Unchern, Unchern, Chumsawat, Sriwatanakul, and
Limsuwan (1986) trained subjects for one full day so that they reached "optimal
performance level." In addition, there are many types of tracking tasks and many forms
of digit symbol substitution and arithmetic tasks. The standardization of performance
evaluations and the methodology used is of utmost importance for comparison of research
findings.

Assessments used in this research included portions of the Unified Tri-Service
Assessment Battery (UTC-PAB) and the Complex Cognitive Assessment Battery
(CCAB). These computerized assessment batteries were developed for use in assessment
of the effects of pre-treatment drugs (medications which are used as counter agents in
chemical warfare) on the complex cognitive abilities required to perform critical U. S.
Army tasks (Analytical Assessments Corporation, 1988; Perez, Masline, Ramsey, and
Urban, 1987). The purpose of this research was to determine whether selected cognitive
tasks are sensitive to therapeutic doses of benadryl and hismanal, to identify the subjective
effects of the two antihistamines, and to determine whether subjects were able to detect
their own performance decay.



REVIEW OF THE LITERATURE AND TEST METHODOLOGY
Histamine/Antihistamine

Histamine occurs naturally in the body. An organic compound, CSH9N3, it is
widely distributed in the tissues, organs, body fluids (blood, plasma, gastric juice, urine,
sputum, etc.) and formed elements (platelets, leukocytes, basophils) of mammals
(Bergersen, 1979; Di Palma, 1971). Concentrations are especially high in the lungs, skin,
and stomach (Bergersen, 1979). Histamine release can be caused by a variety of sources,
such as allergens, various drugs, and tissue irritants, and can result in symptoms such as
itching of the skin, a fall in blood pressure, urticaria, edema of mucous membranes,
peripheral circulatory failure, bronchospasm, and increased gastric acid secretion (Di
Palma, 1971). The cardiovascular effects of histamine production include relaxation or
constriction of arterioles and alteration in venous tone, capillary dilation with an increase in
permeability, cardiac muscle effects (diminished amplitude of the T wave, decreased
conduction time, premature systoles and tachycardia), release of adrenergic mediators
(Bergersen, 1979; Di Palma, 1971), and a fall of both systemic blood pressure and
cerebral circulation (Bergersen, 1979; Kee-Chang-Huang, 1974). Histamine stimulates
smooth muscle in man and causes marked bronchoconstriction when administered to
asthmatic subjects (Bergersen, 1979; Di Palma, 1971). Histamine also stimulates
lacrimal, gastric, salivary, and pancreatic glands (Bergersen, 1979; Di Palma, 1971).
Histamine is considered the predominant mediator of symptoms'of clinical allergy and
experimental anaphylaxis through abnormal release of histamine from storage sites
(Bergersen, 1979).

Antihistamines are considered to act specifically as histamine antagonists; but may
also possess other properties such as anticholinergic or local anesthetic actions (Di Palma,
1971). Antihistamine drugs are considered specific because they block the actions of
histamines without inducing opposite pharmacologic activities of their own.
Antihistamines block the action of histamine by binding with receptors that are activated by
histamine, an action known as "competitive inhibition" (Bergersen, 1979; Di Palma,
1971). Thus, antihistamines are thought to act by preventing the physiologic action of
histamine. Oral dose antihistamines are used to treat allergies, uticaria (skin itching, also
known as hives), upper respiratory edema, atopic dermatitis or eczema, seasonal rhinitis
(hay fever), bronchial asthma (especially those with an allergic component), motion



sickness, emesis, and parkinsonian symptoms (Di Palma, 1971; Kee-Chang-Huang,
1974). Benefits of antihistamines are palliative and of brief duration. It is estimated that
approximately 10 percent of the population suffers from allergies.

Antihistamines are associated with sedation in adults and can vary from decreased
alertness and impaired ability to concentrate to muscular weakness and intense drowsiness
(Bergersen, 1979; Di Palma, 1971). Reported side effects include loss of appetite,
nausea, vomiting, epigastric distress, constipation, diarrhea, dryness of mouth, frequent
urination, hypertension or hypotension, headache, faintness, tightness of the chest, and
visual disturbances. High therapeutic indices (toxic dose/therapeutic dose) exist and
serious toxicity from the use of antihistamines is rare (Di Palma, 1971). Minor side
effects are generally alleviated by dose alteration. According to Di Palma (1971, p. 1014),
"perhaps the most serious potential hazard of the injudicious use of these drugs is
accident-proneness (while driving vehicles or operating machinery, for instance) as a
result of experiencing characteristic drowsiness.” Sedation may disappear after two or
three days of treatment (Bergersen, 1979) or tolerance to the central effects (such as
sedation) may develop so that sedation is no longer troublesome (Nicholson, 1983, as
reported by Brandon, 1985). Brandon (1985) adds that some persons adapt well to the
sedative effects and use the medications for their calming effect in daytime and insomnia at
night, reporting improved performance, increased attention span, less muscle tremor,
reduced tachycardia, and less restlessness. It is unclear whether sedative effects are
eliminated or are merely tolerated. No specific research was cited by Brandon (1985) to
substantiate assertions of improved performance following "adaptation".

Pharmacokinetics

Hismanal (Astemizole). Hismanal is produced by Janssen Pharmaceutical
Company. Therapeutic dosage of hismanal is 10 mg administered once a day on an empty
stomach, one hour before or two hours after a meal (Heykants, 1984). Up to 30 mg is
given once daily for up to seven days, followed by 10 mg daily, when symptoms are
severe. The half life of a single dose of hismanal is reported to be 20 hours (Paton and
Webster, 1985) to 24 hours (Heykants, 1984), and terminal half life ranges from 9.2 to 13
days (Meuldermans, Hendricks, Lauwers, Hurkmans, Swysen, and Heykants, 1986, as
reported by Krstenansky and Cluxton, 1987). Others have reported the half life of
hismanal to be approximately 100 hours (Van Wauwe, Awouters, Janssen, Niemegeers,











































































































































































