
EFFECT OF MEPERIDINE ON ADRENOCORTIGAL FUNCTION IN MAN 

TSUTOMU OYAMA, M.D., M" TAKIGUCHI, M.D., T. TAKAZAWA, M.D., 
AND I(. KIMURA, M.D. ~ 

Trm EFFECTS of morphine on adrenocortical function in man have been studied 
by several workers. 1-3 Although meperidine has been routinely employed in 
preoperative medication and as a postoperative analgesic agent, little has been 
published regarding its effect on adrenocortical /-unction. Han and Brown 4 
reported that anaesthetic doses of meperidine supplemented by nitrous oxide 
inhibited the adrenocortical response to operation in six patients. Nitrous-oxide-- 
oxygen anaesthesia supplemented by meperidine is a useful balanced techniquo 
advocated by some. 5-7 Recently we demonstrated that meperidine administered 
in combination with pentobarbital and atropine significantly decreased plasma 
eortisol levels in preoperative patients, s 

The present study was undertaken to investigate the effect of meperidine 
alone and of meperidine-supplemented nitrous oxide anaesthesia on adren0- 
cortical function, as judged by their influence on free cortisol levels in the plasma 
in 30 patients undergoing operation. 

METHODS 

Thirty patients, ranging in age from 18 to 65 years, who were free from 
endocrine, hepatic, and renal disease, were the subiects of the study. 

1. Nineteen patients were given meperidine 2 mg/kg  intramuscularly at 
7:30 AM and a blood sample was obtained at 8:30 AM just prior to the start of 
anaesthesia. The same patient's blood sample had been drawn at 8:30 AM on the 
day before operation, i.e. without meperidine, to serve as a control. Subjective 
emotional evaluation was made by asking whether the patient had fear or con- 
cerns about his operation. These questionnaires were employed iust prior to 
induction of anaesthesia in the operating room. 

2. Eleven patients who were scheduled for operation at 9:00 AM were given 
atropine 0.5 mg intramuscularly 1 hour and 15 minutes prior to the induction of 
anaesthesia. Meperidine 100 mg was diluted to 20 ml in distilled water (1 ml = 
5 rag). Anaesthesia was induced at 8:30 AM after the first blood sampling, by 
intermittent intravenous administration of meperidine 25 mg supplemented with 
N20 (3.5 L/min)  and O2 (1.5 L/rain).  Succinylcholine chloride 40 mg was given 
intravenously to provide muscle relaxation sufficient for endotracheal intubation. 
Induction of anaesthesia required 8 to 12 minutes, and 50--250 mg (mean 120 mg) 
of meperidine was used. General anaesthesia was maintained with nitrous oxide 
at a flow of 3.5 L/rain and oxygen at a flow of 1.5 L/min. Subsequent doses of 
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meperidine 25 mg (5 ml) were injected intravenously when needed, and an 
average total of 336 mg (120--615 rag) was employed. The respiration was 
assisted or controlled, and curare was used as required to provide muscle relaxation 
for abdominal cases (21-30 rag). 

Table I shows the surgical procedures included in the study, average durations 
of anaesthesia, and total meperidine used. The mean operating time was 2 hours 
and 34 minutes, and the average anaesthesia time was 3 hours and 54 minutes. 
The mean blood loss was 550 ml and low molecular weight dextran (Rheoma- 
crodex) 500 ml was infused during the procedure. Blood transfusion was used to 
replace blood loss over 500 ml. No appreciable cardiovascular depression was 
found, judged by the arterial blood pressure and electrocardiographic observation 
during anaesthesia. The depth of anaesthesia was monitored by ~.EC, and arterial 
blood gas analyses were done by the Astrup method in a few cases. We could 
find evidence of neither anoxia nor hypercarbia in these patients. 

TABLE I 

PATIENTS STUDIED AND OPERATIONS PERFORMED 

Durat ion  Durat ion Total  
Case of operation of anaes, meperidine 
no. Age Sex Surgery performed (hrs) (hrs) (rag) 

1 29 F Cholecystectomy 2.00 4 .00 315 
2 62 F Removal  of bone nail 0 .20 1,30 120 
3 45 F Cholecystectomy 4.15 5.15 305 
4 50 F Hysterectomy 1.05 2 .15 220 
5 59 F Hysterectomy 3.20 4 .50  260 
6 45 F Hysterectomy 2.15 3 .00 335 
7 46 M Gastrectomy 2.05 3.25 394 
8 47 F Hysterectomy 3.55 5.35 486 
9 51 F Gastrectomy 4 .10 6.50 615 

I0 48 F Hysterectomy 2 .20 2.55 315 
11 40 F Mastectomy 2.30 3.20 329 

Mean 2 .34 3.54 336 

The blood sampling times were as follows: (1) 8:30 AM just prior to induction; 
(2) 30 minutes after anaesthesia alone; (3) 30 minutes, 1 hour, and 2 hours after 
the start of operation; (4) when the patient had fully awakened in the recovery 
room. Three millilitres of venous blood were obtained in a heparinized syringe, 
and centrifuged within 30 minutes. The free cortisol (17-hydroxycorticosteroid 
= 17-oacs = hydrocortisone) in 1 ml of plasma was determined according to the 
method of Rudd, ~ with a Farrand spectrofluorometer. The duplicate error of 
our method was --+1.2/zg per 100 ml of plasma, which appeared to be reliable for 
the analysis of our data. 

RESULTS 

1. Table II shows the effect of meperidine alone as premedication on plasma 
free cortisol levels. The average plasma free cortisol levels at 8:30 AM just prior 
to induction on the day of operation in 19 patients who were given meperidine 
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(2 mg/kg) one hour before was 19.8 - 1.3/.Lg per 100 ml of plasma ( -+ = stan- 
dard error of the mean). The mean value in the same patients without meperidine 
at a similar time on the day preceding operation was 15.1 -4- 1.0 /~g. The dif- 
ference between these mean values was statistically significant (p < 0.01). Ten 
(52%) of the 19 subjects who received meperidine did not feel apprehension in 
the operating room, and 6 patients (31%) felt a little drowsy. 

2. The mean plasma free cortisol levels at 8:30 AM on the day of operation 
in 11 control patients who received atropine only was 16.0 --- 1.1/zg. It decreased 
slightly but insignificantly (0.7/~g) at 30 minutes after anaesthesia alone. The 
plasma free cortisol level increased gradually and rose significantly to 22.7 - 
2.5/~g (p < 0.05) 60 minutes after the start of the operation. It further increased 
to 23.5 + 2.7/xg (p < 0.02) in the recovery room when the patients were con- 
sidered to have fully awakened, as shown in the Table III and Figure 1. 

3. Case report: In a 47-year-old woman who underwent hysterectomy for 
prolapsus uteri, 200 mg meperidine was used for induction and 286 mg more 
were added for maintenance. The operating time was g hours and 55 minutes. 
The plasma free cortisol level rose from 17.0/zg to 9_3.0/zg after 30 minutes of 

(Pg/dl) 

30 

20 r 
"1- 
0 L',,.. 

I 

t , , .  

I.I. 

10 E 

E 

Anes. Op. 

I I 

! i I ! 

Ind. 30 �9 60 

o- - .o  M e a n  

S.E. 

r 

120 

6 

RR. 
FIGUBE 1. Plasma free 17-OI-ICS levels during meperidine-N20 anaesthesia 

and surgery. 



~F
,~

_.
. 

I~
. 

N.
 

!~
'4

7 
F 

'~
" 

f*
'~

 
I"

~ 
_]

~,
~.

~o
. 

. 
I 
*
~
 

5
0
 

. ~
.I
 "
"
 

-
~
=
 
.
.
.
.
.
.
.
.
.
.
.
.
 

I
'
*
 

" 
'"
 

'
~
"
-
~
"
"
 
1 

-
~
.
 

~"
 ~ 

I ~
 ~
 

"
'
'
"
 

='
 

;,,
--

,.,
. 

0.
5 

eo
pl

 
D

 
--

. 
.

.
.

.
.

 
ro

ll 

I 
P

t. 
.v

 
q.

et
-U

[ .
.

.
.

.
.

 
.

.
.

.
 

.,
 

I ~
'"

 
uP

' H
v

~
I

~
 

I .
...

...
 o

,.
~p

~:
j~

5~
j 

I 
I~

-~
--

d~
 

...
...

...
...

. 
T 

..
..

. 
~

-m
. 

~
,-

m
-~

 
~ 

,-
,~

,,
 

,~
, 

~ 
~.

 ,,
 

--,
 ,

~
,,

,-
, 

.,
.,

,,
, 

A / 

~i
iii

 
iii

 
jji

 
ii 

iii
i 

iii
 

ii 
i 

i 
...

. 
ii-

 
i
i
i
i
i
i
i
i
i
:
i
l
l
l
 

LJ
, 

LI
J.

_J
_ 

J 
I 

I 
I 

I 
I 

~'
tl~

 
~"

1'
,'1

 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
n 

a 
u 

n 
a 

I 
J 

a 
i 

-'-
~.

-L
-'T

_J
.~

L-
-L

LJ
 

I 
.L

JL
 

L.
 _

] 
I 

I 
II 

III
 

III
I 

II 
- 

M
e

~
I

H
-

l
l

 
I I

II
II

H
-I

 
H

il
l,

, 
,,

 
,,

,,
,,

,,
, 

FI
 I

H
~

-I
 

I 
1-

I-t
 H

I 
l-

ll
 

I--
-I 

"I 
c,

H,
 

lil
il4

&i
l&

ill
 

J 
&l

ll,
[ 

i 
I 

I 
II

O
 

I 
I 

I 
I 

I 
I1

11
11

11
1 

l
i

l
l

l
l

l
i

l
l

l
l

 
l

i
l

l
i

l
 

I 
I 

i 
| 

I 
I 

I 
I 

i 
I 

I 
I 

I 
I 

I 
I 

[ 
1 

I 
I 

I 
i 

I 
] 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

i 
I 

I 
i 

I 
I 

I 
I 

I 
i 

IL
I 

]_
4J

_L
.~

 
I 

L~
,5

. 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
1 

/I 
I 

II 
I 

I 
I 

t 
l 

I 
11

 
I 

11
_L

LL
I_

I/J
_L

J_
LJ

L[
IJ

_I
///

-r
r~

-~
I 

�9 
i 

~ 
i 

2 
I 

I 
I 

I|/
I 

I 
I 

.
.

.
.

 
I
~
 = 

IL
L L

L 
~J
J~
11
-1
ts
 

I I
 I &

~l
 

~1
~, 

HH
-I

 1
-H
-i
,l
 i,
, 
i,
, 
HI

 I
!4
 I
I I

 l~
-,
d 

I 
II

 
~ 
I 

I 
l"

rl
 
II

 
~ 
I
I
I
I
 

I 
I 
i
l
l
 

l
i
T
 

N
o
.
 

sp
. 

R
em

ar
k.

 

R
en

ut
.~

 

.3
1 

ml
 

ml
 

I 
l

l
l

l
l

l
;

 
ll

ll
l[

 
II

! 
i 

I'
 

II
I 

I 
l.

,d
 

"7
 

i 
I 

1"
 

II
I 

I 
i 

I/
iI

~ 
l 

I 
I 

11
11

 
II

 
ii

l 
I 

II
I 

Ii
i1

11
 

I 
I 

I 
I 

r 
~'

]l
lh

V
 

~i
, 

la
) 

; 
'F

q 
~ 

I 
t 

I 
I 

I 
I 

I 
11

 
I 

I 
I 

I 
~ 

s'
l 

I 
'T

lil
11

11
 

II,
,,,

,,,
,,,

 
,,,

 
,, 

, 
,,,

,,,
,,,

,,,
,,,

,,,
 

hl
l-

l-
l-

F~
' 

B'
r'A

 v 
n~

LL
Ll

 
I 

I 
I 

I 
I 

I 
I 

IJ
J_

J_
l 

I 
I 

I 
I

~
L

I
.

 
LL

LJ
 

]J
_J

 
I 

I 
I 

I 
I 

I 
II 

I 
III

 
II 

I 
I 

I 
I 

I 
I 

I 
I 

I 
LJ

 
I 

II 
l.L

.-
J 

I 
I 

I 
I 

I 
I 

14
tl 

I 
I 

I 
] 

I 
III

 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I-
II 

I 
I-I

 
II 

I 
I 

I 
I 

I 
IT

T-
I-

IT
[-

I-
I~

-I
-]

.~
A[

-t
J-

[J
-r

~-
LI

._
LI

_I
-I

 

o
r
 

O 
L 

7 

m
'n

m
, 

"I
 

I 
IJ

'l 
I 

I 
I 

I-
 

I 
I 

I 
II

I 
r 

II
I 

I 
l 

I 
II

I 
II

I 
II

 
II

II
 

II
I 

II
 

I 
I 

II
 

I 
II

--
I 

�9
 

.,
,.

.-
~-

,,
,,

, 
]:

~j
"f

'H
+I

'H
-L

I 
, I

.~
.~

-~
 

I J
. I

 I 
J_

[_
l, 

~,
,,

 
I,

, 
,,

 
,,

 
j~

, 
,,

 
,,

,,
 

,,
,,

 
,,

, 
~r

ro
m

.I 
-i

 
~

1
 

I=
J,~

-~
1-

1-
1 

I 
J 

, 
, 
~u

 
~J

r'
-[

i 
I 

i 
i 

i 
i 

i 
i 

i 
i 

i 
lu

! 
! 

! 
ir

r'
r.

-~
.~

..
-l

~-
~t

.'~
_~

ff
~f

f~
 

As
t,~

"'
 

~ 
llil

l!.l
l 

',l 
lli.

llll
lll.

l.I 
.tt

tl 
o 

t
~

1
!

I
~

-
~

t
 

i 
tl

 
~I

 
t 

l t
~ 

rt
~t

-I
 

~-
i-

~-
~-

~i
 

~ 
,T

~-
l-

r~
-l

-~
 

~1
 '

-~
1 

~,
5 

~'
.=

~"
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
L-

L 
S '

'''
~.

 
"~

"~
-1

 
! 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

! 
I 

I 
I 

I 
I 

/ 
/ 

I 
1

/
 

II~
r 

~ 
I 

! 
~ 

n 
n 

i 
, 

, 
i 

i 
~ 

, 
n 

, 
, 

, 
, 

/ 
n 

n
/

 
~,

~.
..;

i 
' 

i 
i 

i 
i 

i 
i 

i-
-I

--
I-

-I
--

1-
-I

--
1-

--
I-

-I
 

I 
I 

I-
-I

-I
 

...
.. I

 

^.
=L

;~
 

M~
,ho

d-
 

"--
 

; ~
.~

o.
Ld

ho
to

m
y 

I ~
~ 

~ 
M

ep
er

id
in

e 
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

Et
he

r 
m

l 

-s
 

o~
k 

. 
-: 

...
. .

 
J3

~ 
!^

~;
,:(

 .
...

 .
 

'7
.1

 
. 

'i 
5 

~ 
.

.
.

.
 

' 

.
.

.
.

.
.

.
.

.
.

 
, 

er
=

 
18

 
=

' 

H
I
R
0
~
A
K
I
 

U
N
I
V
.
 
H
C
~
P
I
T
A
L
 

D
E
F
T
.
 
O
F
 

A
M
E
S
T
H
E
3
/
O
I
a
O
G
~
 

F
I
G
U
R
E
 

2 



,:+,,+~+.~ t I: t I ~ -+~l--_k; ..... t:t~-T4-~---!-!,:t--!:-t-~t-~§ 
i+~t. ~ t ~ t .  t I,l~l-,,! t : ~ : ; L . L [  ~ ! i i : l  L_ l~ I !~kJ- t  ] l I  I ,  t i _ . L _ ~ / ~ I L / M  
I I ' . ; . 1 ~ t " ~ ' 1  1 ~t t p ' l ' l .  I :i I i -Ff i  :: [~qT::~-t-Tfl-]--FTTTT~~-I-i-I-i-I ~--r+[-l-L T , ~  
i !;:b :t.+.1..i J l ~ 4  +~.t : .1 i t. t . ; h f  t - ! t  ~ I q f l / / h i  ! . 1 ~ t . I  ! 1~1 / I ! ! I , ! t l ,  L I I ! I  
[ k! l~ ti : l .J f ! l : . l  :L tP,:.t .I J It t : l _ t k l . ~ t & A  k_l~t  kt [ L lit I i ~1 I, i l  L It, i I ~ I1 , z k i l l t  •  

q l : t : l . l . : l : t l - I k k l l + t : ! l ~ . . I - i t i l i t l  ~ l l t l l  + ~ i ~ ~ i  
�9 t L 1  I K t I ~ I V t  I I i : : i t  I l : i  " ' : - L -  i -i + ' _J___~ L H k - t ~ ,  ,,,-T+:,+;., ,.. ~ H:-- t . , , , , ,  k - H ~ . . +  ~ + ,,-+I-,-1-, t . ~  t, 

I ,~ .~ ,~r , '1 , " }  i 1 J ,~. .~1 ] I. I l l !  t _ L i _ ~ . I _ I _ - L L ~ _ t _ ~ . q _ ~ _ I . 4 . J _ _ ~ . _ L _ ~ _ L : ; . . : L + ! _ I _ ~  ~ J 
1~14..17-1 i t 1.1 ~ - i " r i - ' l . t l . ~ : t  ~ ~ ~ + ~ + ! 1 1 1 1 ! t  t /  I 1 1 ~ / ~ 1  t i  t - [ - I  

t ll.J I I I I  I, t.+~:H I I-r--t-G~-i:-~_~b+4~ ~k--k-~--I--J-tH+-t--5--I i t-~ 

[ ~ _ L t  1 I.1 L::t~i. L..t.j i t I:1 ; I !.1..! I t I ~ . - - ~ - ' + - t - - ~ - - i  ! I 
~l  I : t  I~.+.::lJ.~. I ~ - ~ - ] - - I - I T I !  i . ' 1 ~ . :  I ! t i I i1  

. . . . .  " : l q " l l ' l  11~'1 . . . .  I : , ~ , ~1 " I + . . . .  ; ,. +1. t �9 .+ m .  :. - + " : ;  ' ; : . . . .  : . ; + r �9 + I I++t+++1..,;I.., ,.:.,: ,::,+,:, I1. ~.1., I:i:|, 1 : . + t r !  ~.t I I..+ ] ~ L . i ' . i . . I  I.+ I 1, t 
, I 1-- , IH+!il::i+l 1::1;::.:1 1 :4  :, t 4.:-I i ~ . q ~ ~ l - i .  I ~ .,+-i I i -1--,  4 1 I : t : 1 - i  / ,  ; fl i t - I  I : i  I i i l  t , ;I 

�9 +: : !  i . a . ;  I ! .  , II':tiIiI4,t:i;;:1:.11 !;1~i.1.1,t:1 I . . , , I . !1+'  " ' ' ' ' ,.,, I.i .i +141 :t+, I ,, I:i 1.,. I:i1,, 1 I,; I 
I~ I !~:1:1: i~ . i ]~ I : : I : I~ : ! : :1 . !  1 +1:+1 ~ t:! I ! I:11 ~ I ,  I~ I.~ I I.I.+ I ~ I+ 
I:.~l:d:!il. I~!H:: I : -~F :!: I-4!::I : r  :1 -  + t  :1 t :1 I I . I  ; I I I 1  :+ 1 ! I .~ I I : I , : 1 :1  I t ;1 t :  ! t  
ii t~i1-:+t:.1+;1~14:::+1:+:i t . ~1 :+1 ;4 :1 ;4 t :  - I + 1 1  I 1  !.1 ; I + I I - I  i I ; I 1 I I I I t I I I - I  , : t 
I :::il . . . . . .  I:~: :+Y:l. I . 1 : . 1 :~ : t ! !  ..! .' . . . . .  :: . . . . . .  ' ;  ~ "" ) -  ' i i . .1 ! . . . .  i I i I I 

; ~  . . . . .  ~ ' : " ; I  �9 ~.. ! ! . -  :V -~ - : ,  . . . .  ] -  . - - I ,  i 

�9 : :  . : t "1  .1 t I:1.1:~1 : . . . .  ~ ~ -  - " " " ~ - ~ - '  ~ . . . .  ' - . - ~ - ~ ' - ~ T - ~ T r ' ~ - - = T T r l  -I Z..I I - I T  ~ i 
�9 ] i : ; i : i . . . ; ,  . . . . . .  ~: : :  i i ~ . L I .i.. ' .  

,; t ++ M-+/+. q . . . . . .  : " : " u  . . . .  : : 1 : " "  - . . . . . .  r - - -  " . . . .  ! ', " ~ : -  - '  

~-~ ! ;+ i  :. :!~...~ t+ l - : H ~ - ~ - , - t - ~ ~ a ' ~ - _ .  ,...., . . . ,+-(~_. . ~ - .  , +~ t"~ - t .  . §  -~4. 
I::d+i:':t:~'l+;~=.l!:.l:H,J!':l':t+]:::l::l ' i '1  ! [ ! ! ! i + L::I .I. i :1 ! - I  ! I i i : : I : I : I : I : : I : i : : I . :L . .L I : : ! I I  

I,/:.::1..i . . . . . .  +4::1:::1: I::;I-.~ :l..l:~+::l;-I ~.1.~' I I I ~1 , I . ,  I ,+ ' t . . , . I  , t  .,.~.'~ I-.. I . I  ' ~ . 1 . 1 . . I . f : f  !1 1~:~1 

L]-~t+:,f;,ilii!li:il;::l::i~li:!:t~.:!:!.,~l ~1 I I I  I.-i t I. ! ,i i . . . .  . .!~ :1 . . . . .  ::, : . :::i~ :; i: ~:::~1 
I l,l,:.,li::,~:+:~ii:+~;;;,:::.~; . , I :  ! . ~ t  i : t  I~t I 1 i 1 .  I ~ - h : i : i t - l - l ~ l  I .  I i 4 . l : t + h l  I : t  l+:,t :1:il 
I:!::IH:d+~:t~;'.I:I~:t--L::I,::I:tt .t_t I t~:t ] I i,~i L t  i a ~ i , l  t~!: t _ i : . 1  1~:1:5:~.1: y l l  ~.~1;:11..t~1 

/:;:1:;"~::":::~: :;~!~ t.:1 1 4+t  :! ~1 t t 1  I I  I : F ~ - T f l  I t : . 1  4 ~, f l l - - - l . . l . . I ,  t 1.4- I ;::.1.:1;; i . . l : . ,h ; i;~+:~ 

I+.l::i:t I~'~,,..l!:":l ~ : ":F___X_ L~__I. L l ] :d~,~ ~t_~_ _i_~'d'Z'l_ J ' ~ '  . " I " : _l.._.p~_~_J_~~._r__l i L ~ . . ~ . : _ ~ _ _ ~ ' ~  - ". -' 
: "  " ' :  . . . . . .  l "" 1 - . z . _ .  I t I I t / . I t /  �9 i t ] I i f i + /  : " :  :: " "  

. . . . . . . . . . . . . . .  4-,++-t:. :l:i:: + .Z , , , ,  +':, 
:1:~.:. :.:.:I:;:1: 1: i .I i]  ~f:H-fft-.F-I---i-t--H ~ e ~ . . ~ i ~ i - + ~ N ~ ,  ~ , :  , - F . ~ H  - i 1"+.:t 

FIcv~E 3. ~cc  a n d  EEC du r ing  m e p e r i d i n e - N z O  anaesthes ia .  



288 CANADIAN ANAESTHETISTS' SOCIETY JOUBNAL 

anaesthesia. Two hours after the start of the operation it increased further to 
27.0 /zg (Fig. 2), No marked alteration in blood pressure or electrocardio- 
graphic findings was observed as shown in Fig. 3. No evidence of anoxia or 
hyperearbia was found in this case as shown in Table IV, and the EEG pattern 
was similar to that reported by Brechner et al3 ~ 

TABLE IV 
ACID-BAsE BALANCE DURING MEPERIDINE-No.O ANAESTHESIA 

Body 
Sample temp. Pco2 Po2 Hcoa Hct Hb 
no. (~ pH (mm Hg) (into Hg) BE (mEq/L) (%) (gm/dl) 

At 37.3 7.46 25.9 55.0 -4.3 18.0 30 10.0 
A~ 37.1 7.42 34.1 171.0 -2.0 21.5 31 10.3 
As 37.1 7.51 23.5 127.1 -2.8 18.6 30 10.0 
A~ 37.1 7.51 27.4 133.0 -0.2 21.5 32 10.6 
A~ 36.5 7.40 32.9 171.9 -3.5 20.0 34 11.3 

DISCUSSION 

Previously we reported that preoperative apprehension elicits adrenocortical 
stimulation, as judged by the elevation of the plasma free cortisol level, and that 
meperidine combined with pentobarbital and atropine significantly depress it in 
preoperative patients. 8 Furthermore, we found that pentobarbita111 and tran- 
quillizers such as diazepam and nitrazepam 12 significantly reduce preoperative 
adrenocortical excitability. The average plasma free cortisol level at 8:30 AM 
on tile day preceding operation, when the patients are free from stress, is about 
14.0/zg. We found that it increases to 20.5/zg in the same patients without any 
premedication at a similar time on the day of operation, s,n,lz This is similar to 
the level in meperidine-treated patients, and suggests that the sedative effect of 
meperidine is inadequate to alleviate preoperative apprehension as judged by 
its adrenocortical influence. 

There has been some question as to the need for, or advisability of, the routine 
use of any narcotic as a preanaesthetic medication in pain-flee patientsY ~,14 Cohen 
and Beecher 13 reported that morphine (15 mg/70 kg body weight) did not 
much reduce the proportion of patients who were apprehensive before operation. 
Eckenhoff and Helrieh 14 observed that secobarbital led to a higher proportion 
of calm, carefree patients than did morphine and meperidine. Meperidine with 
atropine was reported by Feldman ~ to be little better than hyoscine alone in 
allaying anxiety before operation. Our subjective evaluation of meperidine 
demonstrated that 52% of the patients appeared to be free from apprehension. 
This magnitude of effect in calming apprehension is similar to that of hydroxy- 
zine (Atarax) in our previous study, 12 which did not significantly depress the 
plasma free cortisol level at 8:30 AM on the day of operation, whereas pentobarbi- 
tal (2 mg/kg) had more sedative effect (78%) than meperidine and significantly 
reduced the plasma cortisol level, n Therefore, the mild sedative effect of meperi- 
dine, as evaluated subjectively, correlated well with its failure to inhibit adreno- 
cortical activity in the preoperative patients. 
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Siker et a l?  reported that morphine 0.15 mg/kg, administered intravenously, 
reduced plasma free cortisol levels, but it was a statistically insignificant reduc- 
tion in 16 preoperative patients. Fraser et al. 3 observed no consistent change in 
urinary 17-OHCS excretion following the acute administration of morphine 
(average of 75 rag/day for three successive days). McDonald et  al. 1 reported 
that morphine 16 mg injected subcutaneously in sedated normal subjects sig- 
nificemtly depressed plasma hydrocortisone levels. But morphine given alone or in 
combination with barbiturate and parasympatholytic agents in doses for pre- 
anaesthetic medication has been reported to have no effect on plasma free 
cortisol levels2 -is The neglect of diurnal variation in the plasma free cortisol 
levels seems to account for the discrepancy between other findings and our own 
reports, aa,l~ Nevertheless our findings accord with others on the point that this 
combination of premedicants does not significantly inhibit the adrenocortical 
response to surgery. 

The use of intravenous meperidine to supplement nitrous oxide and oxygen 
is a technique of balanced anaesthesia. We have demonstrated that this com- 
bination could not inhibit adrenocortical stimulation by surgical stress. This 
differs from the report of Han and Brown. 4 According to them, the average pre- 
induction plasma free cortisol value was 30.3 --- 3.8 /zg, 25.9 ~ 3.1 /zg during 
anaesthesia alone, 29.1 --- 5.3 ~zg during operation, and 37.5 • 1.1/zg one to two 
hours postoperatively. However, these data were not analysed statistically, and 
with surgical intervention only three of the six patients showed small declines 
in the plasma cortisol levels. Meperidine was used by them as it was used in 
our study. 

An increase in plasma cortisol levels has been shown during operation under 
general anaesthetic techniques. 16-'-'1 Some anaesthetic agents such as ether, cyclo- 
propane, gamma-hydroxybutyrate, and halothane cause a rise before the opera- 
tion is started, s'1"-2~ On the other hand, thiopental and methoxyflurane have 
been reported to have the least stimulating effect on adrenocortical activity36-a9,2~ 
When neural pathways from the surgical area are blocked by spinal anaesthesia 
or hypothermia, an elevation in plasma cortisol does not occur3 G-19 Some workers 
have suggested that meperidine exerts its blocking action on the stress reaction 
in the pituitary through the central nervous system. ~,~ Despite the slight 
decrease in plasma cortisol levels observed during meperidine-nitrous-oxide 
anaesthesia, the stimulation of the adrenal cortex was not blocked by this tech- 
nique during operation. 

From the clinical point of view, this technique possesses desirable features 
such as rapid and quiet postoperative recovery, prolonged postoperative anal- 
gesia, and nonflammability. Its disadvantages are variable degrees of respiratory 
depression which necessitate continuous assistance or control of respiration, and 
slow induction of anaesthesia in comparison with thiopental. It may result in 
histamine liberation, which occasionally causes whealing along the course of the 
injected vein. The anaesthetist must be familiar with the signs which indicate 
the necessity for additional doses of meperidine in order to avoid movement of 
extremities, straining, and coughing. Arterial hypotension was seldom observed 
in our series. 
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SUMMARY AND CONCLUSIONS 

The present study was undertaken to evaluate the effect of meperidine alone 
and of meperidine-supplemented nitrous oxide anaesthesia on adrenocortical 
function, as judged by their influence on plasma free cortisol levels in 30 patients 
undergoing operation. In conformity with its relatively insuflqcient sedative 
effect, meperidine administered intramuscularly (2 mg/kg)  one hour prior to 
induction of anaesthesia did not inhibit adrenocortical stimulation due to 
emotional stress. Meperidine--nitrous-oxide anaesthesia alone for 30 minutes did 
not stimulate adrenocortical activity, but could not block adrenocortical stimula- 
tion during surgical intervention and after operation. 

RI~ su~-viI~ 

La pr6sente 6tude a 6t6 entreprise pour 6valuer l'effet de la m6p6ridine seule 
ou de l'anesth6sie au protoxyde d'azote additionn6 de m6p6ridine sur la fonction 
cortico-surr6nalienne selon leur influence sur les niveaux de cortisol libre de 
plasma, chez 30 sujets subissant une op6ration. Conform6ment A son effet 
s6datff relativement insu~sant, la m6p6ridine administr6e par vole intra-muscu- 
laire (9 mg/kg) une heure avant l'induction de l'anesth6sie n'a pas emp6ch6 la 
stimulation cortico-surr6nalienne due au stress 6motionnel. L'anesth~sie seule 
au protoxyde d'azote-m6p6ridine durant 30 minutes n'a pas stimul6 l'activit6 
adr6no-corticale, mais elle n'a pas pu bloquer la stimulation adr6no-cortlcale 
pendant et apr~s l'op6ration. 
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