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,;,/Exposure to cold air induces ll rapid and characteristic rise in plasma norepinephrine
'and blood prersure, The mechanism of this cold induced hypertension, which is lndependel
of renin, appears to be mediated by adrenergic receptors, To test this hypothesis, we
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this; re!sporns wilth the synmpdthowliil~t drug ophedrino (60 ing/day: .9 mg/ikg S and placebo
We u! cd (I double blind cross over st~dy Tw 8lve normotensive men entered a climatic choiwi'f

for a 30 wiinuto exposure of either 4 C o]r 2?5 C, F'ingertip capillary blood flow was est1wiH(d

by a laser doppler technique, while fingertip skin and rectal temperatures were recorded.
We serially measured brachial blood-pressure/pulse and hematocrit. As indicators of Gymt-

pathetic nervous system activity, venous plasnia noropinephrine (NE) and epinephrine (EPI)
were mevasured.

Cold exposure induced a rapid decrease in sk IIn capillary blood flow from 117 +/ -38 my
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I N'rO1) U C'I'] ON

" l il cI l i I ll of, cold (hti ,'d i oll 1ctv li tl ir; untftwl) hqt, I.,;

l l,' ' m,,dhi tt.,d h~y rol't,pitw p, i ll icu .

" . Id, i iL.';ol tIecL tilt, [I- r.c'l)tOr ' I ( Ct: :; l t IlL COId iI;ocfItted ClvVat;ioI I:i III

iiorvl~phiephrline by blocking thv,;,' r(!c ptot:; wiLh propr'anolol.

Th; blockade D5; contrasted duritng cold expo!ure with the treatment of

cphlr(I r ,, n ngent: known to incrr.;o, perl Ipher lr1 vacnular resistance and blood

METHODS

' [wei.ve healthy male:; age 2/9+-1.9 years

" Thermal air tests: control: 250 C; 30 minutes

cold: 40 C; 30 minutes

Drugs: 'ephedrine (9 mg/kg)

propranolol (1 mg/kg)

placebo

0 Protocol: post-absorptive

seminude

motionless

0 Blood pressure

O Capillary blood flow

o Skin (finger) temperature

o Plasma catecholamines

o Curve fitting determination of the rate of change of temperature and blood

flow,



RESULTS

" YO p ' ratiolo 1. MA :t' tuiLId L it, (:) old lni luc d I'[li [it blood pre arnure compLred to

pi ;i.0to aincd ephc, dt-ti..

Cn)lHllry blood flow rapilly decline, wLth a cold air exposurc and precedoe

the fall in ,jkin temperature.

Propranolol administration is associated with lowor finger temperatures

during a cold air exposure.

o Plasma norepinephrine values are not different between propranolol and

placebo treatments.

CONCLUSION

o Beta adrenergic receptor attenuates the physiologic response to cold.
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FIGURE II;GIND),

'1 average ± m , wan rL erlIil re : ' ure (MAlP) meca.sured in 12 men before,

d1r1lug and after a thf rty wiinute c:.:po;ure to either control, (25' C) or

eo d (It' C) air. All were 'icut(L.(l.y prctr'eated with propranolol

(I .0Omg/kg/day) , ephedrine (0.8mg/kg/day) or placebo, and tei;ted at each

t:emperature, the Ifnr;t" do!,( of lh' igent: Ingested 30 milnutefs before

entering the chamber. 'rime is minutes after entering the chamber (0

min). Five minutes after entering the chamber (35 minutes after

Inge.;tion of the agent) the MAP between the drug treatment groupo

,;tudied at 25) C became different and remained so for the duration of

the exposure. Difference between drug and placebo at 250 C (p<0.05)

measured by a two way ANOVA.

2. Fingertip capillary blood flow, determined by placing the probe of a

lasr doppler volocimotric recorder on the distal pad of the index

finger, declines within one minute of exposure to cold air. Fingertip

skin temperature of the middle finger drops gradually. These data were

used to fit a single exponent model which provided smoothed estimates of

temperature and blood flow values.

3. Fingertip Blood flow is expressed as the mean ± SE mv of the 12

subjects. Blood flow is recorded before, during, and after the thirty

minute exposure to either control (250 ) or cold (40 C) air, with

pretreatment of either placebo, ephedrine or propranolol. Time is in

minutes, similar to Figure 1. The fingertip blood flow drops within one

minute in the cold air exposures, remaining depressed for the thirty

minute period.

4. Fingertip temperature, is fit to a single exponent model and shown for

4



t ill, Imt, Ii (,1'(' , 111 (.1.i,: tI'- iltI , el.j. I I , rfl . ' 11 I t ( m t Ut t i I it l it,

mleon ,'a t:., r pl'. t:rin ue tnm-t with p ,i, ,. Idr I no (0. 8mg/ki,/day), and

plroprano lol (1 .Owg/k g/damy) P roproI olnl L reatine nt re,;ult: in ,I lower

fl.nger temnpcrature after expo,;oie tCo cld compared to placebo. AnaIly VI.

is by two way ANOVA.

The mean + SE plasma norepinehrino (MNE) and epinephrine (EPI) are

measured in 12 men before during and after a 30 minute control (250 C)

or cold (40 C) air exposure with pretreatment with placebo, ephedrine,

and propranolol. NE values after pretreatment with ephedrine were

significantly lower during the cold air exposure compared to placebo

(p<O.05). Neither NE or EPI values were changed by the control

temperature nor was there any difference between drugs and placebo in

this setting. Analysis is by two way ANOVA. [Plasma NE and EPI may be

converted to pg/m by NE(nmol/L)-NE(pg/ml)XO.005911:

EPI(pmol/L)-EPI(pg/ml)X5.458].
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