
Studies comparing tlie effects of el~iiieplirine and 
nor-eI’inepliriiie, the tn  o SJ iiil’atlioiiiiinetic amities 
n hich occur naturally in the iiiaiiinialiati hody, 
she\\ that these tn  o cloiely related sTLil)stances dif- 
fer in nianq of their phariiiacod~ naiiiic proper- 
ties. The inetaliolic rate in man has 1)ceii shonn 
to increase after epinephrine ( 1 ,  2 ) ,  11 hcreas there 
is no significant cliangc produced by tior-epinepli- 
r i m  (2). S! steiiiic adtiiinistratioii of epiiiephrine 
to man has lreen shonn to re5ult in a decrease in 
total peripheral resistance (1, 3 ) ,  indicating that 
L asotlilatation has occtirrecl in many portions of 
tlie bod3 ; in contrast, nor-cljineliliriiie appears to 
be pretloniiiiantl~ vasocoti\trictor in its action, 
for total peri1)lieral resist niicc i i  increased ( 3 ) .  
These differences ma) l)e ni:iiii[estations of thc 
YIrcific functions n hich t h e w  slil)<t;inces perforin 
in the fiodq ; \on Euler (4 )  believes that tior-epi- 
iiephriiie is the s j  iiipat lietic mediator for general 
pr1mses,  I\ hile epinephrine acts as an adjuvant 
for niore special futictions, especially in regard to 
met allelic act ions. 

In view of the importance a[ epincphriiie and 
nor-el’inepliriiie in plij siological processes, their 
occurrence i n  plieochroiiioc) tomas, their use as 
tlierapeutic agrnts, and the possililc relation of 
iior-ei)iiiei’lirine t o  essential 11) pertcnsioii ( 3 ) ,  
in[oriii;ition regarding their effect on cereljral 1)lood 
flow ant1 c e r e l d  met:il)olism is d c s i r a l k  A pre- 
liminarq report by Sensenl)ach, Rlatlison, and 
Ochi ( 5 )  indicates that nor-epinel)Iirine is a 
pou erful ccreliral vasoconstrictor. The animal 
studies ~ i p ( ~ i i  epinepliriiie have 3 ielded conflicting 
results (6-8) .  Qualitative measureiiietits of rere- 
lira1 hlood flow in iiiaii 1)) 1iic;ins of a thermoclectric 
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flo\v recorder led Gihlis, Gilhs, and Lenos ( 9 )  to 
report an increase in cereliral blood flow following 
the intravenous injection of adreiialin, probably 
secondary to tlie increase in blood pressure. 

The present study was undertaken to provide 
quantitative mea~urenients of cerelm.1 hlood flow, 
vascular resistance and 0x1 gen consumption in 
iiiari during the intravenous infusion of synthetic 
l-epiiicl)Iiriiie or I-iior-el,inephrine. 

RIETIIODS 

Suhjects varied in age from 19 to 50 years. They were 
either volunteers or hospital patients with apparently 
normal cnrdiorascular systems. Two subjects (T. I. 
; ~ n d  T. C.) who received epinephrine served also as sub- 
jects for the nor-epiiicl)hrinc study a t  a later date. 
Cerebral hlood flow (CBF) \vas determined by the ni- 
trous oxide method (10). Blood pressure and pulse rate 
\ycre obtained by means of a Lilly capacitance electro- 
mnnometer (11, 12) attached to the needle in tlie femoral 
artery, and recorded continuously by means of a Brush 
direct-inking oscillograph except \\.hen arterial 11lood sam- 
ples were being dranm. Mean arteria! blood pressure 
(MACP) was obtained by either a damped mercury 
manometer or by electrical integration of the pressure 
pulse curves from the Lilly manometer. Cerehral meta- 
bolic rate in terms of cerebral oxygen consumption 
( CMRO,) and cerehrovascular resistance (CVR)  were 
calculated as previously described (10).  Blood gas 
analyses were made by the manometric technique of Van 
Slykc and Neil1 (13). Measurements of blood p H  were 
made anaerobically at room temperature by means of a 
glass electrode and a Cambridge potentiometer and cor- 
rected to 37” C. by the factors of Rosenthal (14).  Val- 
ties for blood carbon dioxide tension were calculated by 
means of the nornograms of Peters and Van Slyke (13). 
Total hemoglo1)in concentration of arterial blood was de- 
terminctl by a modification of the method of Evelyn and 
Rfalluy (15). 

Before the control measurements, an intravenous in- 
fusion of physiological saline was begun. Suhsequently 
the infusion \vas changed to one containing either synthetic 
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I-epinephrine or l-nor-epine~iliriiic,~ 4 o r  8 tiiicro~r:ims c:f 
drug per cc. of saline. The rate of (11-ug iiiiiisioii xr,:ib acl- 
justed until the desircd pressor respouse as xcquirctl 
and maititaiiied or  until undesired sitlc effects occurred. 
\?lhcn a stcady state liad bccii attaiiietl, a sc.coiit1 s c t  of 
blood f l o ~  tletcl-miiiatitiiis \\-:is nixlc .  T h c  tt)t,tl i1aai:tity 
of drug and tlie rate at  which it \ \ as  at l i i i i i i is tc i -c t l  :tie i i i t l i -  

cated for each subject in Table 1. 

RESULTS 

The data are presented in Talile5 I ,  i T, arxl T I  I .  
Values for systolic aiid diastolic lilood presiiire and 
pulse rate n ere ol)tained for each hlootl ilm\ tle- 
teriiiiiiatioii I q  averaging iiien5iireiiietits sccurctl 
at five intervals on t?ic contiiiiioiis record. A 
maximum and miniinuni of I~lootl liressiire \I cre 5c- 
lected at each of these intervals to  t A e  Into ac- 

dioxide tension \vas dccrensetl, prolialily as a re- 
2 I-Rpiiiephriiie as  “Suprarenin” arid I-iioi-~epiiiepliriiic 

as ~~I,evol, l len~~ or ,~ l~ero l ) l lc t l~ ,  ,,ere lJl.liviclccl tllrougl, ll,c sult of li!.ljrr\.cntil,?tioii althougli this was not evi- 
courtesy of \\~ititlircrp-Steariis. tlciit l~! inspection. These altcratiuiis in carlion 

T.4RI.E I 

Bflci fs  of I-liar-cpiiicpliriiic aiid l-ckiiirpliriiic- ni i  I~ loot l  prrssiirc ciiid biilsc rote 

Dose Syst. & Diast. 
Subject Age §ex Total Rate Blood P r e s s u r e  Pulse Rate 

p g .  ,ug. /min.  c+ EO C E ~ . _ _ _ I _  

1-nor-epinephrine ___- 
(1) H A 39 M ‘ 1 ’ 7 0  22 128/8:! 160181 90 59 
(2) E . B .  50 F 312 10 1 4 1 , ~  i8s/a4 112 79 
(3) A.H. 48 F 454 16 138/’80 185185 88 66 
(4) L . W .  38 I: 576 16 14-2/81 184/86 80 53 
(5) M. s. 36 M 760 25 i26,/13 155/77 65 52 
(6) T. C 24 M 500 17 106/68 134/81 84 63 
(7) T. I .  24 M 840 28 110172 150189 65 51 
(8) L . H . I .  19 M 200 6 llS/Sl 173/89 65 52 
(9) N.Y. 22 M 300 9 125/_78 172197 74 61 

Mean 33.3 524.7 16.6 126/75 168/85 80.3 59.5 
Stand. e r r o r  t3.8 t5.2 t3.0 

P* 0.001 

1- epint. phr ine 
I_-_ .- 

(10) A. M 
(11) T.I. 
(12) T. C 
(15) J. i;. 
(14) L . H .  
(15) A . M c .  
(16) D. F. 

Mean 
Stand. e r r o r  

P’ 

34 F 
24 M 
24 M 
25 hl 
25 M 
22 M 
19 M 
24. 7 
_____ 

k1.7 

1732 73 135 ’81 1451 79 
800 47 111/73 159/91 
664 33 112/65 175/84 
976 34 103/79 134 7 6  
800 so 103jG5 126174 
481) 19 117/67 132/63 
480 22 132 172 173175 
847.4 36.9 117 72 149/7‘1- 

100 116 
81 91 
75 72 
71 83 
54 78 
70 72 

~~ 97 115 
78.3 89. 6 
*6. 1 f7. 1 
<o. 02 



Subject Hemoglobin 
Concentration 
Gms. % 

C+ E% 

(1) H A 15. 17 15.51 
2 (2) E H. 10.48 10.39 

10.07 10 .07  LI (3)  A. 11. 
L (4' I.. V;. 10. 72 10. 56 

- 
-c 

14.23 15.07 
C (E)  T. C 13.56 13.94 

13.64 14.64 
2 (8) L.H. I. 16. 16 16. 73 
2 !9 , . .Y .  17. 16 17  64 

Mean 13.47 13.84 
Stand. e r r o r  20.85 t o .  95 

m '  
.I E (5) M.S. 

I ( 7 )  'r. s. Y 

- 
F' L O .  05 

(IO) A.  M. 12. 72 12. 35 
2 (11) T.1. 13. 10 13. 86 
Z (12) T .C .  12. 18 13. 01 
a (13) J .  F. 13.48 13 .86  

(15: A . M c .  16.90 16 .90  
(16) D. F. 15. 08 15. 38- 

Mean 14.09 14.39 
Stand. e r r o r  TO. 63 To. 59 

L: 

(14) L . n .  15.15 15.37 .- 

F' 7 0.1  

1 A B L E  I1 z 
E f c c t  of I-iior-rpziicpliriiic ai id  I-cpii icphrinc 011 blood corzstitiiozts 2 

5: 
C 0 2  T e n s i o n  9 

mm Hg ri 

Arterial 1nt Jugular Arter &al Int Jugular Arterial Int Jugular Arterial  Lit J u g d a r  +- 
C E C E C E C E C E C E C E C E z 

- 
L >  

i B l o o d  pH 
0 2  C o n t e n t  C 0 2  C o n t e n t  

vol '$ vol B 
z 

m 
19 75 i 9 . 2 5  12 08 10.79 
13.89 13.80 8 . 4 7  8.91 
13.47 13 72 7 00 7.37 
14.37 I4 El 
20.20 19. ; 8  
16.23 16.66 
1 7 . 2 i  18 E8 
19.88 20.96 

17.44 17. 73 
z1.04 !1.06 

21.85  22.51 

' 0. 6 

16.91 16.61 

17. 12 18. 08 
19.38 20. 12 
20.53 21.74 
21. 16 22.45 

18.92 20.51 

7. 89 7.48 
13.08 12.99 
12.53 12.39 
11.91 11.62 
13.  37 13.44 

11.34 11.28 
20.87 +l.OO 

____- 15 75 16.53 

7 0.7  

10.07 9 82 
13.32 14 .25  
11. 15 13.48 
11.93 11.90 
11.24 11.93 
15.80 16.37 

49.79 44 22 
53.08 51.04 

56.23 51.92 
49. 19 53.28 

51.17 48.60 

4 8 . w  45.34 
48.23 4 2 . 7 5  
48.37 45 35 
4 7 .  53 42.93 

0 . 2 1  4 7 . 2 7  
30.93 T i . 3 4  

0.02 

47.85 39 01 
48. 12 44. 75 
46. 55 44.86 
51.23 44.55 
45.09 40.67 
43.42 41.57 

56. 75 52.66 7.41 7.42 
56. 97 56.02 7.43 7.42 
56 .91  55. 17 7.42 7 . 4 3  
61 75 59. 05 7.41 7.43 
56.83 59. 73 7.38 7 .38  
52. 68 49 .83  7.38 7.38 
52.95 49.64 7.36 7.34 
54. 29 52. 07 7 . 3 5  7.38  
53:31 49. 19 . 7. 33 7 41 

5 .83  53.71 7.39 7 . 4 0  
50 96 - 1 . 3 3  t . 0 1  tO.01  

0 .02  7 0 . 2  

57 42 45.76 7 .35  7 .34  
53.27 50.88 7.44 7.45 
51. 56 49.92 7.45 7 . 4 1  
58.02 52.40 7. 39 7.47 
53. 15 49. 72 7.37 7 . 3 6  
48.92 47.27 7.33 7.33 

~~~ 

7 37 7.37 
7 .  38 7 .  37 
7 .  36 7.36 
7.37 7 .  37 
7. 32 7. 36 
7.  31 7. 36 
7 34 7.32 
7 .  30 7 .  30 
7 .  35 7.  37 
7.35 7.  35 

?0.01  fO.O1 
- 0 . 7  

7. 33 7.  32 
7 .  33 7 .  34 
7. 39 7.37 
7.37 7.33 
7 .  30 7.  31 
7 .  28 7. 24 

> 42 38 5 2  48 
40 40 4M 46 
40 31 49 48 d 

44 40 53 50 
44 48 57 56 
43 40 48 4fi F 
44 
46 42 57 5 5  

5 

I 
I >  42 50 50 M 

,-. 
43 38 52 48 Y. 

t o . 7  ? I .  1 f 1 . 2  - 1 . 2  2 
42.9 40 .5  SI 6 7 7  2 

I 

z 
z 44 36 5 4  44 i 

38 34 52 49 
35 37 44 45 Q 

44 33 53 51 c 
41 38 55 50 
43 42 57 57 'j 

I 
c 0. 05 C G  02 

'i' 

42 56 52 $ 
19 08 19 97 !2 17 !2 83 $6 59 $2 43 53 36 9 38 7 38 7 38 I 33 7 32 41 0 37 4 53 0 T 7  > 
'0 60 * O  17 -0  71 -0 79 -1 04 -0 E7 - 1  25 f0 84 *0 02 t 0  02 ?O 02 +O 02 t l  3 ?1 3 - 1  8 %1 7 5 

r, 

__ 19 56-20 23 11 67 12 07 43 90 4 1  5 1 5 1  19 ~ 49 70 7 3 4  7 32 1 2 8  7 3 0  42 

./ < a  oi  > O  05 < o  01 < 0 05 ? O  9 > o  3 > O  05 ? O  65 

Determined from the t value obtained by dvldmg the mean of the lndvvldual 
changes by its standard error 

+ Control period - Salme infusion. * Experimental - Drug infusion. 
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(1) H .  A. 
(2) E.  A. 

al (3) A . H .  .? (4) L. w. 
g (5) M. S. 
a (6) T. C. .g (7) T . 1 .  

k 9 N.Y. $ hlean - Stand. e r r o r  
P’ 

(8) L .H . I .  

(10) A . M .  
(11) T. I. 
(12) T. C. 
(13) J. F. 
(14) L. H. 
(15) A. Mc. 
(16) D. F. 

Mean 
Stand. e r r o r  

P* 

92 115 
100 123 

86 112 
100 130 

95 118 
84 102 
86 106 
83 124 
93 123 
91 .0  1 1 7 . 0  
z 2 . 2  23 .0  

<0.001 

103 109 
90 133 
88 128 

107 120 
78 90 
85 86 
85 95 
90 .9  108.7 
f 3 . 9  t7. 1 

<O. 05 

45 40 2 . 0  2 . 9  7.67 8 . 4 6  3 . 5  3 . 4  0 .91  1 .00  
61 49 1 . 6  2 . 5  5.42 4 . 3 9  3 . 2  2 . 4  0.12 1 .02  
56 52 1 . 5  2 . 2  6 . 4 1  6 .35  3 . 6  3 .3  0 . 8 9  1 .03  
60 56 1 . 7  2 . 3  6.48 7 .13  3 . 9  4 . 0  0.e’S 1.01  
70 72 1 . 4  1 . 6  ? .15  6.10 5 .0  4 . 5  1.G7 1 . C 4  
80 80 1.’1 1 . 3  3. 70 4 .  27 3 .  0 2 .  .! I .  03 1. 05 
71 59 1 . 2  l . C  5 . 3 6  7.2G 3 . e  4 . 3  0.88 0.35 
69 52 1 . 2  2 . 4  6 .51  7.52 4 . 5  :3.2 0.91 0.20 
41 40 2 .3  3. 1 6.~1.C-61.91.. !.s- 2 . 4  0. Si-- J2n4_ 
61 .4  5 5 . 6 + 1 . 5 6  2.23 6.10 6 . 4 0  3.58.S.51 0 . 5 1  1.03 
24 .2  z 4 . 5  -0 .13  f 0 . 2 0  t 0 . 3 9  A0.44 f0 .25  t G . 2 5  t0.03 1 0 . ~ 2  

4 0 .  05 4 0. 001 >0.2 > 0.3 4 0.05 

47 49 2 . 2  2 .2  6.84 6.79 3 .2  3 . 3  1.00 C.99 
60 85 1 . 5  1 . 6  5.60 6 .26  3 . 4  5 .3  0.90 0.98 
49 68 1 . 8  1 . 9  5.97 4 .60  2 .9  3 . 1  0.84 1 . i 0  
56 65 1 .9  1 . 8  7.45 8 .22  4 .2  5 . 3  0 .91  0 .96  
35 44 2 .2  2 . 0  9.29 9 .81  3 .2  4 . 0  0.97 0.92 
50 59 1 .7  1 . 5  5 . 3 6  6 . 0 8  2 . 7  3 . 6  1 .03  0.94 
54 55 1 . 6  1 . 7  7 .89  8 .16  4 .3  4 . 5  0 .92  OL98- 
? O . l  60 .7  1.84 1 .81  6.91 7.13 3 .41  4 .16  0.94 0.98 
r 3 . 0  25.2 kO.10 tO.09 t 0 . 5 3  20 .65  20.14 20.34 tO.02 20 .02  
4 0 . 0 2  > 0 . 6  > 0 . 4  4 0 . 0 5  > 0 . 3  

* Determined from the t value obtained by dividing the mean 

+ Control period - Saline infusion. 
+ Experimental period - Drug infusion. 

of the  individual changes by its standard e r r o r .  

dioxide tension \z ere not of sufficient inagnitude to 
have a significant effect on cerel,rovascul~tr dy- 
namics (16) .  

Despite the marked rise in mean arterial Iilood 
pressure from 91 to 117 nim. llg. cerellral blood 
flon decreased from 61 to 56 cc./100 gni./min. 
( p  < 0.05), alqxtrently because of an increase in 

cerebrovascular resistance from 1.6 to 2.2 re~istance 
units (11 < 0.001). An increase in resistance oc- 
curred in each of the indix iduals studied. There 
\\as no significant alteration in cerelml nieta1)oIisni. 

IZ#eCts o j  e,bitiepliriiiP 
r -  1 he administration of epinephrine i t  as often ac- 

coiiipanied hy palpitation, tremor of tlie hands, o r  
a sense of excitement or apprehension. Cutaneous 
and mucosal pallor was ~ is~ia l l j -  niarked. The  
pulse rate, although significantly increased during 
the Iilood flow cleterriiinations, accelerated more at 
the beginning and imiiietliatel> after the termina- 
tion of the inlusions 11 hen tlie I~lood pi essiire ele- 
vation was less prominent. 

Rlean arterial Iilood pressure increaced from 91 
to 109 mii. Hg, and cerebral Iilootl flow row from 

a mean ot 50 to 61 cc./100 giii.,iiiin. (11 < 0.02). 
Tliis increase in cereliral 1)lootl floiv i i  accounted 
for b j  the lacl\ of significant climge in cereln-o- 
vascular resistance diiring the ppriod oi 11) pertcii- 
sion. Oi lnrticular interest 11 as the augnient- <l t’ io11 
of cerebral o i j  gen consLniiption from 3.4 to 4.2 
cc. 02/100 gni.,’niiii. ( p  < 0.0s). 

I) I scu 5 s r o N 

Thew studies shov tlint I-ci,incplirine and 
I-nor-epinepliriiie act diirei-entl} 11 ith respect to 
Iiotli ccrcbral circulation and cerebral nietal)olism. 
1 he significant increase in cercl)i:tl o l j  gcn coil- 
sumption accoiiipan~ ing epiiie1)Iirine infusions is 
ol particular interest. Such ol~scrvations indicate 
that the Ixain shares in  the metaliolic augnienta- 
tioii hicli i5 11roducetl in tlie lmdq as a 11 hole by 
epinephrine. One subject (No. l l ) ,  in whom 
iiiarkctl sensations of apl)rchcnsion followed ad- 
niinistratioii of the tlrrig, had an increase in cere- 
l m l  o i j g e n  ~(J1iSll11l~)tl~)ll from 3.4 t 0  5.3 cc. 0, /100 
gni./niiii. ‘I’he fact that a state of anxiety or  ap- 
prehension ilia! I)e associated I\ itli a greatly aug- 
iiieiited cerebral oxj  gen cOns~1mptl(Jll has lieen 
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pointed out by Kety ( l i ) ,  who reported a value of 
5.0 cc. OJl00 p i . ,  inin. under such circ unistances 
\%hen previous re5ting \:ilues \ \ere .i 4, 3.9, 3 2 ,  
and 4 2 cc. 0,/100 gni./iiiiii. T h e w  ol)ser\ations 
lead to  slieculatioii a5 to hetlier the incre:ised 
cerebral 0x1 gen consumption duriiig appreheiision 
is due to  the liberation of endogenous epinephrine. 
~Or-eI’iiiepIirine, if hich does not appear to pro- 
duce such ~ S J  chic effects, is not associated mith 
such increases in cerebral os )  get1 consuniption. 
These fiiidingi controvert the suggestion iiiacle by 
Scheinberg ( 18) that cerelmtl nietaliolism nor- 
mally functions at  nearlj its iiiaiimal rate antl that 
“no effective iiieaiis of iricreasing cerel)ral metalio- 
lism in man ha\ e been found.” 

I t  sliould be pointed out that a rise in mean ar -  
terial blood pressure does not necessarily result 
in a11 increase in cereliral ltlood flow. Despite a 
marked rise in l h o d  pressure caused 1)y nor-epi- 
nephriiie, there \% as it decrease in blood flow be- 
cause of the simultaneous increase in cereliro- 
vascular re5istatice. Since an iiiiportant aspect 
of cerebral honieostnsis consists in an adjustment 
oi circulation to local metabolic needs (17),  it is 
providential that epinephrine, n hich increases 
cerel)ral iiietaliolisni, does not siiiiultaneously in- 
crease cerel)ro\ ascular rcsistaiice. I t  is possilrle 
that epinephritie might e i e r t  a vasoconstrictiiig ac- 
tion on the c e r e l d  vessels which is balanced hy 
a vasodilator effect resulting ironi a11 accuiiiul- d t’ 1011 

of substances produced hy the increased cereljral 
meta1)olisiis. Hun ever, the higher ox) gen con- 
tent ant1 Ion er carbon dioxide tension existing in 
the internal jugular blood duriiig the drug infu- 
sion indicate that ccteliral blood flon is more than 
atlcqtiate, 1% hich i r e \  ents metaliolic ~~ro t iuc t s  frons 
;iccutiiulatiiig. T h e  mchangetl c ereliro\ ascular 
resistance follon iiig the adniinistratioii of e1iineph- 
rine s e e m  to indicate that if there \ \?re Lasocon- 
strictioii from this drug, it was iiot sufiicieiit to do 
more than overcome anq passive tlilatatioii re- 
sulting from increased sq stemic hlood pressure. 

E\periinents upon anesthetized animals have 
indicated that epinephrine can cause cerehral vaso- 
constriction ( 6 ,  7 ) .  O u r  results rnaj differ lie- 
cause of species difierence, the state of coiix%ms- 
ness, coiiipositioii of the drug, or inotle of admitiis- 
tratioii. 130th of the drugs used i n  this stutlj \\ 
s) nthetic preparations, 1)elieved to Le free frons 
contamination l r j  each other. O n  the other hand, 

cheiiiical analq sis of U.S.P. grade epinephrine has 
revealed that the nor-el’inephriiie content of epi- 
nephrine from aniinal sources ina) I X  as high as 
18.Sy4 ( 19) ; such contaminated e1~iiiel)liritie may 
have been used in earlier studies. i2lthough the 
quantities of nor-epinephrine contained in  natural 
epinephrine do not appear to alter significantly 
the heniotl~ naiiiic actions of the latter drug (20), 
one cannot Ire assured such is the case in relation 
to cerebrovascular actions. 

In  this study the drug was given b) continuous 
intravenous infusion. The  concentration reaching 
the cerebral vessels under such circutiistances is 
uiidoulttedl) iiiuch lo\ver than \\as attained in 
those animal cxperiinents in hich the drug was 
applied topicallj (7) or injected into the carotid 
arterq (6) and in \\ hich cerebral vascoiistriction 
was reported. 

The question maq lie raised whether epinephrine 
could cause cerebral vasoconstriction if given in 
sufficient quantity to produce a pressor effect 
equivalent to that elicited by nor-epinephrine. 
Side effects such as arrh) thmias, palpitation, or 
aplxdiensioti placed liiiiitations on the :mount 
of epinephrine I\ hich could be used in this study. 
However, in t u  o individuals (Nos. 11 and 12) 
to ~ r h o m  sufficient epinephrine 11 as gix en to pro- 
duce pressor effects equal to or greater than those 
olrtained in any of the subjects receiving nor-epi- 
iieplirine, there was no significant rise in cereliro- 
vascular resistance. IVe conclude that epinephrine. 
g ivm s )  stemically and \cithin the limits of plij sio- 
logical tolerance, does not produce cereliral vaso- 
constriction in man. 

Our  data for nor-epinephrine are essentiallj in 
agreement n i t  h those of Senseiilmh, Matl:soii, a n t l  
(lchs ( 5 ) .  The  priiiiarj tlifftrente is a lack of a 
statistic;illy sigiiificant decrease in  cerebral lilood 
flow in their series. This might be :tttributetl to 
the variability of alxx-ption of the tlrrig from an 
intratiiuscular depot. In  our series, a continuous 
intravenous infusion associated n ith continuous 
blood pressure recording allowed 11s to achieve a 
constant pressor effect. 

Goltlenherg and his co-n orliers (3) have sug- 
gested that a disturlied halarice lietween nor-epi- 
tiephrine and epinepliriiie might be an etiologic 
factor in essential 11) Ijerten\ion. Evidence sup- 
portiiig this vie\\ is the fact that essential hjper- 
tension and infusions of nor-epinephrine are both 



associated with increases in total peripheral re- 
sistance aiid blood pressure without any increase 
in cardiac output. Evidence against this view 
consists of the finding that nor-epinephrine de- 
creases forearm blood flow and produces facial 
pallor and bradycardia, manifestations lvkiicli are 
not characteristic of essential hypertension (21) .  
Our  data show another similarity between essential 
hypertension (22) and the state produced by in- 
fusions of nor-epinephrine, namely that both a re  
associated with an increase in cerebrovascular 
resistance. Although cerebral blood flow was sig- 
nificantly decreased by nor-epinephrine, it still 
remained within normal limits, as is the case with 
essential hypertension (22) .  

Nor-epinephrine has been proposed as a useful 
and potent pressor drug (23),  and is now available 
for clinical use. If the vascular beds of other vital 
organs such as the heart, liver, and kidneys re- 
spond with vasoconstriction as do the vessels of 
the brain, situations could occur where therapy 
with this and siiiiilarly acting drugs iiiight lie un- 
satisfactory or  actually harmful. F o r  example, if 
sympathetically induced vasoconstriction through 
most of the body \.vas already maximal during an 
episode of hypotension, nor-epinephrine, which 
is unquestionably a cerebral vasoconstrictor, iiiight 
increase cerebrovascular resistance out of propor- 
tion to the increase in perfusion pressure so that 
cerebral blood flow might actually decrease. Fo r  
this reason, nor-epiiiepliririe and related drugs 
should be evaluated not only by iiieasureiiient of 
their pressor effects but also by iiieasureiiient of 
blood flow through vital organs in norniotensive 
and hypotensive states. 

b U R.l RZ ARY 

1. The  effects of continuous intravenous iii- 
iusions of SJ iithetic I-epinephrine and Z-nor-epi- 
nephrine upon arterial blood pressure aiid pulse 
rate, arterial and internal jugular I~lood gases, and 
cerebral blood flow, ox) gen consumption, and vas- 
cular resistance have been studied in man. 

2. Epinephrine produced an  increase in mean 
arterial blood pressure and cereliral 1)lood flow 
\\ ithout a significant change in cere1)rovascular 
resistance. I n  addition there \ \as a Liqiiificnnt i i i-  

crease in cerebral 0x1 geii consumption. 
3. Nor-epinephrine, a more potent pressor drug, 

produced a marked increase in cerelirovascular 

resistance, aiid a decrease in cercln-a1 blood flow 
despite a substantial increase in mean arterial 
blood pressure. Cerebral ox) gen consumption was 
not significantlj altcred. The  sigiiificance of these 
findings in relation to the clinical use of nor-epi- 
nephrine is discussed. 
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