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Introduction - Thermoregulation

* Thermoregulation during cold exposure

— Decrease heat loss

¢ Peripheral vasoconstriction
— Decrease from 0.2-0.3 L/min to near zero (Johnson et al., 1986)
¢ Increase in sympathetic nervous system activity

— Increase in metabolic heat production
— Increase between 1.3 to 4.2x RMR (0 to 10°air) (Horvath et al., 1956)
¢ Increase in muscle shivering
* Nonshivering thermogenesis

* Body systems involved in thermoregulation
— Nervous system
— Cardiovascular system
— Neuroendocrine system
— Muscular system




Introduction - Nicotine

Nicotine Administration

— Increase in sympathetic nervous system activity (senowitz et al., 1986)
— Stimulation of sympathoadrenal system (genowitz et al., 1986)

— Muscle Relaxation

Effects of nicotine administration

— Metabolic rate
¢ Increase of 6 to 11% (Dill et al., 1934; Hiestand et al., 1940)

Hormonal changes
— Circulatory and cardiovascular changes

— Metabolic changes

Nicotine and cold thermoregulation

Purpose

To examine the effects of nicotine on the
thermoregulatory, cardiovascular, metabolic,
and hormonal responses during acute cold
exposure.
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Significance of Study

With approximately 30% of military personnel
being tobacco users, it is essential to
understand if nicotine impacts the body’s
ability to maintain body temperature during
cold exposure

Review of Literature

Add key findings from previous studies that
have led to the questions being examined in
the present study.
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Methodology — Subjects Characteristics
@

= Subject Characteristics
* 6 males and 6 females (18-35 years)
= Healthy and free of medication use
= Smoking History
= At least 13 cigarettes per day for 1 year
= Confirmed by 7 day smoking record

® Females
= Eumenorrheic
= Only tested during FOL phase (Days 1-8)

Methodology — Subjects Characteristics

Variable / Sex Males Females P-Value
Age (yrs) 22.6+1.0 209+1.6 0.047
Height (cm) 178.1+£5.0 164.6 £ 6.9 0.003
Weight (kg) 81.3+18.6 59.6+£7.2 0.024
Body Fat (%) 129+5.1 18.9+4.2 0.052
VO, (MmL-kgt-min?) 441+7.0 33.6+£3.2 0.008
Ave. Cigarettes per day 19+4 18+4 0.733
Smoking Duration (yrs) 40+1.7 43+24 0.797




E@;I' Methodology - Design
A/

@
= Experimental Trials
= GXT and Anthropometric Assessment
= Cold Air Trial (2 trials: NIC and PL)
NIC
or
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CO, Carbon Monoxide; HR, Heart Rate; NIC, Nicotine; PA, Physical Activity; PL, Placebo; SBF, Skin Blood Flow;
Tge, Rectal Temperature; T, Skin Temperature; TS, Thermal Sensation

E@g Methodology — Variables
A/

* Thermoregulatory Variables
— Heat Production — Metabolic Measurement Cart
— Core Temperature — Rectal Thermister Probe
— Mean Skin Temperature — 4 sites (Chest, Arm, Thigh, Calf)
— Skin Blood Flow — Finger (Laser Doppler Flowmetry)
— Tissue Insulation — Derived Value
— Thermal Sensation — Gagge Scale

* Blood Variables
— Plasma Nicotine Concentration (Gas Chromatography)
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KJMU_ Methodology - Statistics
\AJ 24

e Statistical Analysis
— 3-Way ANOVA with Repeated Measures

¢ Sex (Males vs. Females)
¢ Treatment (Placebo vs. Nicotine) — RM
* Time —RM
— Post-Hoc Analysis
* Tukey HSD, Simple Effects Analysis with Bonferroni)

— Level of Significance (P < 0.050)

EJMLP Results — Plasma Nicotine (ng-mL) .

AND WOMEN (N = 6) DURING PL AND NIC
TREATMENTS (MEAN * SE).

TABLE 1. PLASMA NIC CONCENTRATION (NG - ML) AT
BASE AND 120 MIN OF COLD EXPOSURE IN MEN (N = 6)

Treat/Sex/Time

BASE vs. 120 min for NIC treatment.

(min) BASE 120 Total

Placebo

Men 1.5+ 0.6 1.5+05 1.5+04

Women 1.1 +04 1.2+04 1.1+03

Total 1.3* =03 1.3*+0.3 1.3+0.2
Nicotine

Men 20.7 = 3.2 13.0 + 2.8 169 =23

Women 145 £ 0.7 8.1+12 11.3 1.3

Total 17.9*" = 2.0 1084 + 1.7 143+15
BASE, Baseline; * p = 0.05 PL vs. NIC at given time point; * p =0.05
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{\«;I]le Results — Rectal Temperature ( C)
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;&mﬁﬂ}_ Results — Mean Skin Temperature (°C)
A/

Mean Skin Temperature (°C)
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KJ%L ! Results — Heat Production (W-m2)
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Kﬁ@ﬁ ! Results — Heat Production (W-m3)
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LLLL ; Results — Tissue Insulation ( °C-m?*- W)
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ELQLJ Results — Finger Skin Blood Flow (% BASE)
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LY./ Results — Thermal Sensation
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Results — Thermoregulatory Variables (Summary)

* Placebo vs. Nicotine

— Rectal Temperature
* No difference

— Heat Production
* In males, NIC < PL

— Mean Skin Temperature
* No difference

— Tissue Insulation
* In males, NIC > PL

— Finger Skin Blood Flow
« NIC>PL

Discussion

m Heat Production (Males: NIC < PL)
m Norepinephrine (NIC < PL)
m NIC and inhibition of muscle shivering
m Insulation (NIC > PL)
m Tissue Insulation (Males: NIC > PL)
m Nicotine and sympathetic nervous system activity
m Decrease in muscle shivering and thus a decrease in muscle blood flow
m Limitations in methodology

m SBF,, (NIC>PL)
m Lower norepinephrine during NIC trial
= Only in males

m Inhibition or mediation of sympathetic nervous system activity by
nicotine

m Decreased reliance on peripheral vasoconstriction to reduce heat loss
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Conclusions

* Nicotine administration alters selected
thermoregulatory responses during acute cold
exposure

* The effects of nicotine on the
thermoregulatory variables seems to be sex
specific with males exhibiting greater changes

e The ability to maintain core temperature does
not seem to be affected by nicotine
administration

Recommendations

e Alter thermoregulatory stress
— Less severe

 More homogenous sample
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