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Dear Sir:

The publications which are incorporated into this thesis, submitted
for the degree of Doctor of Science of Loughborough University of Tech-
nology, have been selected from a larger body of published work as the
essential representation of my research on the control of ventilation
and pulmonary gas exchange during exercise. I have included major re-
views only when they contain previously unpublished data and new concep-
tual analysis of the particular topic under consideration. To this effect,
I consider all the submitted manuscripts to be primary material for con-
sideration.

As a faculty member of the University of California at Los Angeles

" and in particular at its major teaching hospital, the Harbor-UCLA Medical
Centre, I have considerable responsibilities for the research training
in respiratory physiology of both pre- and post-doctoral fellows. This
necessitates on most occasions multi-author publications, with the re-
search fellow as first-listed author. In those cases where the fellows
have worked under my direction, I am listed as second author. I have
therefore utilized in the index the symbol "§" for such pre-doctoral and
"*" for post-doctoral and sabbatical fellows.

These publications, along with those on which I am the first-listed
author, may be considered the best representation of my research over
the past fifteen years.

In other cases, I have served a similar, but more advisory role on
the research of newly-appointed or junior faculty who joined our group.
The resulting publications are represented without symbol in the index.
Finally, a small number of publications are included (# 15, 21, 36, 40,

46 and 53) on which I have collaborated as a co-investigator with senior
scientists of international repute who have particular skills and acknow-
ledged expertise in areas which interface with the interests of our group.
These are represented by the symbol "+" in the index.




My collaboration with Karlman Wasserman, M.D., Ph.D., deserves special
mention. Since gaining my Ph.D. at the Stanford University Medical School
with Dr. Wasserman as my thesis advisor and scientific mentor, we have
worked together as colleagues with a single, sustaining research goal: that
of elucidating the physiological mechanisms of the control of ventilation
and gas exchange during exercise, and how impairments of the interacting
systems induce "shortness of breath" upon exertion. It would not be en-
tirely accurate to consider work on which we both appear as authors to be
necessarily "mine" or "his". We meet to plan long-term policy for our
research and also to formulate new directions which might be dictated by
the results of a particular experiment. This work is a collaboration; we
plan to continue the collaboration in the pursuit of our scientific goal.

Two manuscripts were published which contain data from my Ph.D. thesis
submitted to Stanford University; these being manuscripts #1 and 3 listed"
in the index. Other than these, no part of this submitted work has been
previously submitted by me or my collaborators for a degree or qualifi-
cation of a university, professional body or learned society. This, of
course, does not apply to the listing of publications required for mem-
bership of the professional societies to which I belong. Manuscripts # 34
and # 37 resulted from experiments performed by a graduate student for an
advanced course in pulmonary research which I teach, and which proved
worthy of publication; although the work was not part of the student's
subsequent thesis.

This body of work, therefore, accurately represents my research on
the control of ventilation and pulmonary gas exchange during exercise.

I respectfully submit the work for the degree of Doctor of Science
of Loughborough University of Technology.

Brian J. Whipp, Ph.D., D.L.C.
Professor of Physiology and Medicine




10.
11.
12.

13.

INDEX

Whipp, B.J. and ‘K. Wasserman. Alveolar-arterial gas tension differ-
ences during graded exercise. J. Appl. Physiol. 27:361-366, 1969.

Whipp, B.J. and K. Wasserman. Efficiency of muscular work. J. Appl.
Physiol. 26:644-648, 1969.

Whipp, B.J. and K. Wasserman. Effect of body temperature on the venti-
latory response to exercise. Respir. Physiol. 8:354-360, 1970.

Whipp, B.J., C. Seard and K. Wasserman. Oxygen deficit-oxygen debt
relationships and the efficiency of anaerobic work. J. Appl. Physiol.
28:452-456, 1970.

Whipp, B.J. and E.E. Phillips, Jr. Cardiopulmonary and metabolic re-
sponses to sustained isometric exercise. Arch. Phys. Med. 51:398-402,
1970. i

Whipp, B.J. The rate constant for the kinetics .of oxygen uptake during
light exercise. J. Appl. Physiol. 30:261-263, 1971.

Katz, R., B.J. Whipp, E.M. Heimlich and K. Wasserman. Exercise-induced
bronchospasm, ventilation and blood gases in asthmatic children. J..
Allergy 47:148-158, 1971.

Whipp, B.J., J.T. Sylvester, C. Seard and K;‘Wasserman. Intra-breath
respiratory responses following the onset of cycle ergometer exercise.
Proc. Symp. Lung Function and Work Capacity. Univ. Salford, pp. 45-
64, 1971.

Lugliani, R., B.J. Whipp, C. Seard and K. Wasserman. The effect of bi-
lateral carotid body resection on ventilatory control at rest and during
exercise in man. N. Engl. J. Med. 285:1105-1111, 1971.

Lugliani, R., B.J. Whipp, B. Winter, K.R. Tanaka and K. Wasserman. The
role. of the carotid body in erythropoesis in man. N. Engl. J. Med.
285:1112-1114, 1971.

Whipp, B.J. and W. Ruff. Effect of caloric restriction and physical
training on the responses of obese adolescents to graded exercise. J.
Sports Med. 11:146-153, 1971.

Whipp, B.J. and K. Wasserman. Oxygen uptake kinetics for various inten-
sities of constant load work. J. Appl. Physiol. 33:351-356, 1972.

Whipp, B.J. and K. Wasserman. The effects of work intensities on the
transient respiratory responses immediately following exercise. Med.
Sci. Sports 5:14-17, 1973.




14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Whipp, B.J. Mechanisms of hypoxemia. Ann. Intern. Med. 78:413-415,
1973. ‘

Beaver, W.L., K. Wasserman and B.J. Whipp. On-line computer analysis
and breath-by-breath graphical display of exercise function tests.
J. Appl. Physiol. 34:128-132, 1973.

Sylvester, J.T., B.J. Whipp and K. Wasserman. Ventilatory control dur-
ing brief infusions of C02-laden blood in the awake dog. J. Appl.
Physiol. 35:178-186, 1973.

Lugliani, R., B.J. Whipp and K. Wasserman. A role for the carotid body
in cardiovascular control in man. Chest 63:744-750, 1973.

Whipp, B.J., R. Crane and S.N. Steen. On-line computation of the slope
of the expiratory flow-volume curve as it varies with volume and time.
Dig. 10th Int. Conf. Med. Biol. Eng., p. 142, 1973.

Wasserman, K., B.J. Whipp, S.N. Koyal and W.L. Beaver. The anaerobic
threshold and respiratory gas exchange during exercise. J. Appl.
Physiol. 35:236-242, 1973.

Whipp, B.J., G.A. Bray and S.N. Koyal. Exercise energetics in normal
man following acute weight gain. Am. J. Clin. Nutr. 26:1284-1286, 1973.

Bray, G.A., B.J. Whipp and S.N. Koyal. The acute effects of food in-
take on energy expenditure during cycle ergometry. Am. J. Clin. Nutr.
27:254-259, 1974.

Wasserman, K., B.J. Whipp and J. Castagna. Cardiodynamic hyperpnea:
hyperpnea secondary to cardiac output increase. J. Appl. Physiol.
36:457-464, 1974.

Davidson, J.T., B.J. Whipp, K. Wasserman, S.N. Koyal and R. Lugliani.
Role of the carotid bodies in the sensation of breathlessness during
breath-holding. N. Engl. J. Med. 290:819-822, 1974.

Wasserman, K., B.J. Whipp, R. Casaburi, D. Huntsman, J. Castagna and
R. Lugliani. Regulation of arterial PCO2 during intravenous CO2 load-
ing. J. Appl. Physiol. 38:651-656, 1975.

Torres, F.P., B.J. Whipp and K. Wasserman. A sinusoidal load generator
for use in cycle ergometry. J. Appl. Physiol. 38:554-557, 1975.

Wasserman, K., B.J. Whipp, S.N. Koyal and M.G. Cleary. Effect of caro-
tid body resection on ventilatory and acid-base control during exercise.
J. Appl. Physiol. 39:354-358, 1975.




27.

28.

29.

30.

31.

32.

* 33.

§ 34.

35.

t 36.

§ 37.

38.

Wasserman, K. and B.J. Whipp. Exercise physiology in health and dis-
ease: State of the Art. Am. Rev. Respir. Dis. 112:219-249, 1975.

Whipp, B.J. Physiological consequences of carotid body resection in
man: A frame of reference. Respir. Therapy: Nov/Dec 1975.

Wasserman, K. and B.J. Whipp. The carotid bodies and respiratory con-
trol in man. In: Morphology and Mechanisms of Chemoreceptors. Ed. by
A.S. Paintal. Delhi: V.P.C.I., pp. 156-175, 1976.

Whipp, B.J., G.A. Bray, S.N. Koyal and K. Wasserman. Exercise ener-
getics and respiratory control in man following acute and chronic
elevation of caloric intake. In: Obesity in Perspective. Ed. by
G.A. Bray. Washington, D.C.: U.S. Govt. Printing Office, Section 2,
ch.. 20, pp. 157-163, 1976.

Whipp, B.J. The physiological and energetic basis of work efficiency.
In: Obesity in Perspective. Ed. by G.A. Bray. Washington, D.C.: U.S.
Govt. Printing Office, Section 2, ch. 16, pp. 121-126, 1976.

Koyal, S.N., B.J. Whipp, D. Huntsman, G.A. Bray and K. Wasserman. Venti-
latory responses to the metabolic acidosis of treadmill and cycle ergo-
meter exercise. J. Appl. Physiol. 40:864-867, 1976.

Brown, H.V., K. Wasserman and B.J. Whipp. Effect of beta-adrenergic
blockade during exercise on ventilation and gas exchange. J. Appl.
Physiol. 41:886-892, 1976.

Grosé, P.M., B.J. Whipp, J.T. Davidson, S.N. Koyal and K. Wasserman.
Role of the carotid bodies in the heart rate response to breath-
holding in man. J. Appl. Physiol. 41:336-340, 1976.

Casaburi, R., B.J. Whipp, W.L. Beaver, K. Wasserman and S.N. Koyal.
Ventilatory and gas exchange dynamics in response to sinusoidal work.
J. Appl. Physiol. 42:300-311, 1977.

Bray, G.A., B.J. Whipp, S.N. Koyal and K. Wasserman. Some respiratory
and metabolic effects of exercise in moderately obese men. Metabolism
26:403-412, 1977. :

Diamond, L.B., R. Casaburi, K. Wasserman and B.J. Whipp.. Kinetics of
gas exchange and ventilation in transitions from rest or prior exer-
cise. J. Appl. Physiol. 43:704-708, 1977.

Wasserman, K., B.J. Whipp, R. Casaburi and W.L. Beaver. CO2 flow and
exercise hyperpnea: cause and effect? Am. Rev. Respir. Dis. 115:225-
237, 1977.




39.

1 40.

* 4].

42.

* 43.

a4,

45.

t 46.

47.

48.

49.

Brown H.V., K. Wasserman and B.J. Whipp. Strategies of exercise test-
ing in chronic lung diseases. Europ. J. Physiopath. Respir. 13: 409-
423, 1977. '

Cunningham, D.J.C., D.B. Drysdale, W.N. Gardner, J.I. Jensen, E.S.
Petersen and B.J. Whipp. Very small, very short latency changes in
human breathing induced by step changes of a]veo]ar gas composition.
J. Physiol. (Lond.) 266:411-421, 1977.

Stremel, R.W., D.J. Huntsman, R. Casaburi, B.J. Whipp and K. Wasser-
man. Control of ventilation during intravenous CO2 loading in the
awake dog. J. Appl. Physiol. 44:311-316, 1978.

Casaburi, R., B.J. Whipp, K. Wasserman and S.N. Koyal. Ventilatory
and gas exchange responses to cycling with sinusoidally varying pedal
rate. J. Appl. Physiol. 44:97-103, 1978.

Stremel, R.W., B.J. Whipp, R. Casaburi, D.J. Huntsman and K. Wasserman.
Role of vagal afferents and the carotid bodies in the hypopnea conse-
quent to d1m1n1shed pulmonary blood flow. Chest 73, suppl.:270-272,
1978. -

Casaburi, R., B.J. Whipp, K. Wasserman and R.W. Stremel. Ventilatory
control characteristics of the exercise hyperpnea as discerned from
dynamic forcing techniques. Chest 73, suppl.:280-283, 1978.

Whipp, B.J. Tenets of the exercise hyperpnea and their degree of
corroboration. Chest 73, suppl.:274-277, 1978.

Petersen, E.S., B.J. Whipp, D.B. Drysdale and D.J.C. Cunningham. Test-
ing a model. In: Control of Respiration during Sleep and Anesthesia.

Ed. by R. Fitzgerald, S. Lahiri and H. Gautier. New York: Plenum Press,
pp. 335-342, 1978.

Whipp, B.J.; K. Wasserman, R. Casaburi, C. Juratsch, M.L. Weissman and
R.W. Stremel. Ventilatory control characteristics of conditions result-
ing in isocapnic hyperpnea. In: Control of Respiration during Sleep and

Anesthesia. Ed. by R. Fitzgerald, S. Lahiri and H. Gautier. New York:
PTenum Press, pp.355-365, 1978.

Swanson, G.D., B.J. Whipp, R.N. Kaufman, K.A. Agleh, B. Winter and J.W.
Bellville. The effect of hypercapnia on hypoxic ventilatory drive in

normal and carotid body resected man. J. Appl. Physiol. 45:971-977, 1978.

Whipp, B.J. Respiration during muscular exercise. In: Basic Book of
Sports Medicine. Internat. Olympic Committee, pp. 81-89, 1978.




50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Lugliani, R., B.J. Whipp, J. Brinkman and K. Wasserman. Doxapram
hyodrochloride: a respiratory stimulant for patients with primary
alveolar hypoventilation. Chest 76:414-419, 1979.

Alison, J., S. Anderson, D. Lindsay and B.J. Whipp. Exercise and
asthma. In: Exercise. Sydney: Research Inst. Appl. Physiol., pp. 105-
108, 1979. ‘

Alison, J., S. Anderson, D. Lindsay and B.J. Whipp. Exercise and
chronic obstructive airways disease. In: Exercise. Sydney: Research
Inst. Appl. Physiol., pp. 109-111, 1979.

Bellville, J.W., B.J. Whipp, G.D. Swanson and K.A. Aqleh. Dynamics of
ventilatory responses to CO2 in man: role of the carotid bodies. J.
Appl. Physiol. 46:843-853, 1979.

Stremel, R.W., B.J. Whipp, R. Casaburi, D.J. Huntsman and K. Wasserman.
Hypopnea consequent to diminished pulmonary blood flow in the dog. J.
Appl. Physiol. 46:1171-1177, 1979.

Wasserman, K., B.J. Whipp, R. Casaburi, M. Golden and W.L. Beaver.
Ventilatory control during exercise in man. Bull. Europ. Physiopath.
Respir. 15:27-47, 1979.

Schiffman, P., A. Ryan, B.J. Whipp, J.E. Hansen and K. Wasserman.
Hyperoxic attenuation of exercise-induced bronchospasm in asthmatics.
J. Clin. Invest. 63:30-37, 1979.

Casaburi, R., M.L. Weissman, D.J. Huntsman, B.J. Whipp and K. Wasserman.
Determinants of gas exchange kinetics during exercise in the dog. J.
Appl. Physiol. 46:1054-1060, 1979.

Weissman, M.L., K. Wasserman, D.J. Huntsman and B.J. Whipp. Ventilation
and gas exchange during phasic hindlimb exercise in the dog. J. Appl.
Physiol. 46:878-884, 1979.

Davis, J.A., M. Frank, B.J. Whipp and K. Wasserman. Anaerobic threshold
alterations consequent to endurance training. in middle-aged men. J.
Appl. Physiol. 46:1039-1046, 1979.

Whipp, B.J. Mechanisms of ventilatory control during exercise. In: Proc.
Symp. "The Elite Athlete". Ed. by P.Russo. Sydney, pp.27-34, 1979.

Whipp, B.J. and J.A. Davis. Does ventilatory mechanics limit maximum
exercise? In: Proc. Symp. "The Elite Athlete". Ed. by P. Russo. Syd-

ney, pp. 20-26, 1979.




62.

63.

64.

66.

68.

69.

70.

71.

72.

73.

* 74.

Whipp, B.J. and J.A. Davis. The peripheral chemoreceptors and the
exercise hyperpnea. Med. Sci. Sports 11:204-212, 1979.

Casaburi, R., R.W. Stremel, B.J. Whipp, W.L. Beaver and K. Wasserman.
Alteration by hyperoxia of ventilatory dynamics during sinusoidal
work. J. Appl. Physiol. 48:1083-1091, 1980.

Davis, J.A., B.J. Whipp and K. Wasserman. The relation of ventilation
to metabolic rate during moderate exercise in man. Europ. J. Appl.
Physiol. 44:97-108, 1980.

Jurétéch, C.E. and B.J. Whipp. Control of hyperpnea associated with
increased dispersion of VA/Q. Chest 77, suppl.:300-303, 1980.

Ward, S.A. and B.J. Whipp. The effect of increased dead space on
exercise ventilation in man. J. Appl. Physiol. 48:225-231, 1980.

Weissman, M.L., B.J. Whipp, D.J. Huntsman and K. wasserman. Role of
neural afferents from the working limbs in exercise hyperpnea. J.
Appl. Physiol. 49:239-248, 1980.

Whipp, B.J. and K. Wasserman. Carotid bodies and ventilatory control.
Fed. Proc. 39:2668-2673, 1980. :

Whipp, B.J. and M. Mahler. Dynamics of gas exchange during exercise.
In: Pulmonary Gas Exchange, vol. 2. Ed. by J.B. West. New York:
Academic Press, pp. 33-96, 1980.

~Whipp, B.J., K. Wasserman, J.A. Davis, N. Lamarra and S.A. Ward. De-

terminants of 02 and CO2 kinetics during exercise in man. In: Exercise
Bioenergetics and Gas Exchange. Ed. by P. Cerretelli and B.J. Whipp.
Amsterdam: Elsevier, pp. 175-185, 1980.

Whipp, B.J. and S.A. Ward. Control of ventilatory dynamics during
exercise. ‘Internat. J. Sports Med. 1:146-159, 1980.

Whibp, B.J., J.A. Davis, F. Torres and K. Wasserman. A test to deter-
mine the parameters of aerobic function during exercise. J. Appl.
Physiol. 50:217-221, 1981.

Wasserman, K., B.J. Whipp and J.A. Davis. Respiration in exercise.
In: Internat. Rev. Physiol., Respiration Physiology, vol. 3. Ed. by
J.G. Widdicombe. Baltimore: Univ. Park Press, pp. 149-211, 1981

Dolan, M., B.J. Whipp, W. Davidson, R. Weitzman and K. Wasserman.
Hypopnea associated with acetate hemodialysis: ‘CO2-flow dependent
ventilation in man. N. Engl. J. Med. 305: 72-75, 1981.




* 75.

76.

© 51:185-189, 1981.

Oren, A., K. Wasserman, J.A. Davis and B.J. Whipp. The effect of €02

set-point on the ventilatory response to exercise. J. Appl. Physiol.

Whipp, B.J. The control of the exercise hyperpnea. In: The Requla-
tion of Breathing. Ed. by T. Hornbein. New York: Dekker, pp. 1069-
1139, 1981.






