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130 O. O. A kin vcmi and./. A. O. Magbagbeola 

going elective p r o s t a t e c t o m y . All had been 
s tarved for at least 12 li be fo re surgery. None 
of t hem showed evidence of endocr ine renal, 
hepa t i c or me tabo l i c disorders . Pre-medicat ion 
cons is ted of a t rop ine 0.6 nig and pe th id ine 
100 nig i .m. at 7 .05 a .m. 

Anaesthes ia was induced with t h i o p e n t o n e 
5 nig/kg, which was fol lowed by p a n c u r o n i u m 
0.1 nig/kg b o d y weight . Anaesthes ia was main-
ta ined with n i t r ous oxide 3 .51 /min and oxygen 
1.5 1/min adminis te red via an endo t rachea l 
t ube and a circle absorber sys t em. S u p p l e m e n -
ta ry doses of f en tany l 0 .05 m g were given i.v. 
at a p p r o x i m a t e l y 30-min intervals and pancuro-
n i u m 1—2 mg w h e n ind ica ted . Vent i la t ion was 
con t ro l l ed wi th a Cape Waine Mk 3 vent i la tor 
w i th a m i n u t e volume of 10 1/min. Blood loss 
f r o m each pa t ien t was minimal and n o n e 
required b lood t ransfus ion . During surgery 
each pa t ien t received be tween 100 and 4 0 0 ml 
Ringer lactate solut ion . The pulse rate and 
arterial pressure were measured at 10-niin 
intervals using a pulse mon i to r (Cotel Keat ing) 
and a pneuma t i c cu f f . Af te r surgery, the 
residual e f fec t of pancuron ium was antagon-
ized wi th neost igmine 2.5 mg preceded by 
a t rop ine 1.2 mg i.v. 

Nine samples of venous b lood were col lected 
via a 19-gauge bu t t e r f ly needle in the cephal ic 
vein f r o m each pa t ien t : 
(1 ) 0 7 . 0 0 hours before pre-medicat ion; 
(2 ) 0 8 . 0 0 hours before induct ion of anaes-
thesia; 
( 3 ) Af te r 15 min of anaesthesia; 
( 4 ) Af t e r 3 0 min of anaesthesia; 
(5 ) Af t e r 4 5 min of anaesthesia; 
( 6 ) Af t e r 10 min of surgery; 
(7 ) A f t e r 3 0 min of surgery; 
( 8 ) Af t e r 6 0 min of surgery; and 
(9 ) 6 0 min a f t e r the end of anaesthesia and 
surgery. 

Ten niillilitres of blood was collected for 
es t imat ion of plasma Cortisol concen t ra t ion 
in to l i th ium heparin bot t les and 2 ml for b lood 
sugar es t imat ion into fluoride oxalate bot t les . 
All samples were received at the labora tory 
c o d e d . 

Plasma Cortisol was es t imated directly using 
the rad io immunoassay (R1A) technique , the 
k i ts (Amerlex Cortisol RIA kits) being supplied 
by Radiochemical Centre , Amersham, U.K. 
This assay employs a specific ant iserum which 
has a low cross-reactivity with o ther natural ly 

occurr ing s teroids and which has b e e n 
immobi l ized on t o the surface of p o l y m e r 
part icles of u n i f o r m d iameter (Amer lex an t i -
body suspension) . In the assay m e t h o d , Cortisol 
is released f rom t ranscor t in by a chemica l 
b lock ing agent con ta ined in the I2SI-labelle<J 
Cortisol derivative so lu t ion . The total Cortisol 
in the sample is then free to c o m p e t e wi th t h e 
1251-labelled Cortisol derivative for b i n d i n g 
sites on the an t ibody-coa t ed par t ic les . N o 
separa te hea t d e n a t u r a t i o n process is c a r r i e d 
o u t . The b lood sugar was e s t ima ted by the 
g l u c o s e - o x i d a s e m e t h o d of Hugge t t a n d 
Nixon ( 1 9 5 7 ) wi th app rop r i a t e qua l i t y c o n t r o l 
(College of Amer ican Pathologis ts q u a l i t y 
evaluat ion p r o g r a m m e ) . 

Resul ts 

Table 1 shows the detai ls of the p a t i e n t s a n d 
the d u r a t i o n of surgery . 

TABLE 1. Details of patients and duration of surgery 

Duration of 
Age Weight surgery 

Patient (years) (kg) (min) 

1 70 55.1 73 
2 76 68 145 
3 60 44 45 
4 58 64.4 100 
5 65 67.6 115 
6 66 63 60 
7 70 69.4 60 
8 60 43.5 53 
9 65 50 50 

10 89 83.1 52 

Mean 67.3 60.81 75.3 
Standard deviation 8.81 12.55 33.33 
Standard error 2.79 3.97 10.60 

Table 2 and Fig. 1 s h o w t h e b l o o d sugar 
levels at the d i f f e r e n t s tages o f o b s e r v a t i o n . 
Pre-medicat ion p r o d u c e d a slight bu t ins ignif i -
cant e levat ion of b l o o d sugar. Anaes thes i a d i d 
no t cause any f u r t h e r change in b l o o d sugar . 
The surgical p r o c e d u r e , howeve r , p r o d u c e d a 
progressive rise of b lood sugar , the rise b e i n g 
s ignif icant f r o m 3 0 min of surgery unt i l a f t e r 
the e n d of anaesthes ia and su rge ry . 

Table 3 and Fig. 2 show the p lasma Cortisol 
level. Pre-medicat ion caused a slight fall in 
plasma Cortisol; so did general anaes thes i a . 
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METABOLIC RESPONSE TO ANAESTHESIA A N D LOWER A B D O M I N A L 
SURGERY IN NIGERIANS 

CHANGES IN PLASMA C O R T I S O L A N D B L O O D S U G A R 

O. O. AK1NYEM1 AND J. A. O. M A G B A G B E O L A 

Department of Anaesthesia, College of Medicine, University College Hospital, Jbadan 

Summary 

In ten Nigerian patients undergoing prostatec-
tomy, plasma Cortisol was slightly decreased 
by pre-medication with atropine and pethidine 
and during general anaesthesia wi thout surgery. 
This decrease was not statistically significant. 
There was, however, a statistically significant 
increase in plasma Cortisol after 1 h of surgery 
and also in the post-operative per iod. The 
blood sugar was elevated by pre-medicat ion 
and surgery though the rise was no t significant. 
There was a significant rise of blood sugar a f t e r 
30 min of surgery and in the post-operat ive 
period. These findings in general are similar to 
those observed in ten Nigerian pat ients under-
going upper abdominal surgery, a l though the 
rise in plasma Cortisol was higher fol lowing 
upper abdominal surgery, and the rise in b lood 
sugar higher following lower abdomina l 
surgery. 

Resume 
Chez dix malades nigeriens subissant une 
prostatectomie le Cortisol de plasma fu t l egere -
ment diminue par une premedica t ion avec de 
I'atropine et de la pethidine au cours d une 
ancsthesie generale sans chirurgie. Ce t te dimi-
nution ne fut pas significative du po in t de vue 
de la statistique. Mais 1 h apres la chirurgie 

Cor re spondence : Dr O . O. A k i n y e m i , D e p a r t m e n t 
of Anaesthesia. Univers i ty Co l l ege H o s p i t a l . I b a d a n , 
Nigeria 

0 3 0 9 - 3 9 1 3 / 8 2 / 0 9 0 0 - 0 1 2 9 S 0 2 . 0 0 
© 1982 Black well S c i e n t i f i c P u b l i c a t i o n s . 

il y eut un accroissement significatif de Cortisol 
de plasma qui se ma in tena i t t o u t le long de la 
periode pos topera to i re . Le sucre du sang ne 
f u t pas eleve par p remed ica t ion et par ch i rurg ie , 
bien que le re levement ne f u t pas s igni f ica t i f . 
II y eut un re levement significatif de sucre 
du sang apres 30 min de la chirurgie et au 
cours de la per iode pos topd ra to i r e . D ' u n e 
manidre generale ces resul ta ts son t ana logues 
a ceux remarques chez dix n iger iens qu i 
subissent la chirurgie de f a b d o m e n supe r i eu r ; 
mais apres ce t te derniere chirurgie , il y a un 
plus haut relevement du Cortisol et du sucre 
de plasma. 

In t roduc t ion 

A previous s tudy in this env i ronmen t s h o w e d 
that Nigerians exhib i t s ignif icant hyperg ly-
caemia in response to u p p e r abdomina l surgery 
though this is no t more marked than in the 
European, Japanese , Jamaican and Indian 
pat ients (Magbagbeola & A d a d e v o h , 1974) . 
The same s tudy also showed signif icant increase 
in plasma Cortisol a f t e r uppe r abdomina l opera-
tion. The aim of the present s t udy was t o 
de termine the metabol ic response of Nigerians 
to lower abdominal surgery and see if this 
response is any d i f fe ren t f r o m their response 
to upper abdominal surgery. 

Methods 
Ten Nigerian male pa t ients , of physical s ta tus 1 
(ASA) and be tween the ages of 58 and 8 9 
years were s tudied. All of them were under-
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132 O. O. Akinyemi and J. A. (). Magbagbeola 

TABLL 3. Plasma Cortisol during prostatectomy 

Patient 
Before 
pre-med 

Before 
induction 

During anaesthesia During surgery 
15 min 30 min 45 rnin 10 min 30 min 60 min 

After 
operation 
(60 min) 

1 13.5 12.0 9.4 10.4 12.2 10.5 14.5 12.2 16.5 
2 7.9 4.9 9.2 5.7 6.4 6.5 9.2 16.0 22.0 
3 6.5 6.0 11.5 8.2 6.5 11.0 12.0 17.0 12.0 
4 12.5 11.4 7.5 9.3 5.3 5.3 7.0 12.5 18.5 
5 7.5 4.4 7.6 9.9 10.3 7.0 13.2 12.6 16.5 
6 8.7 6.2 5.0 4.7 3.9 2.9 15.0 14.0 17.5 
7 6.8 6.8 8.9 6.5 6.4 6.8 17.5 16.0 10.6 
8 6.2 15.5 12.2 13.0 13.5 9.5 13.8 15.8 19.0 
9 17.5 14.0 14.5 10.1 12.8 15.5 13.8 17.0 19.0 

10 25.0 27.0 27.5 29.0 28.5 25.0 28.5 28.0 25.0 
Mean 11.21 10.82 11.33 10.68 10.58 10.0 14.45 16.11 17.66 
Standard 

deviation 6.10 6.93 6.28 6.90 7.16 6.33 5.76 4.57 4.24 
Standard 

error 1.93 2.19 1.99 2.18 2.26 2.00 1.82 1.45 1.34 
NS NS NS NS NS NS S S 

30 E 30 
O o 25 
\ o 
J l 20 

O 15 
w O o 10 
o e 5 

f h - h - h 

J L i i i i 
15 30 40 10 30 60 60 

Time (min) 

PIG. 2. Plasma Cortisol c o n c e n t r a t i o n (mean ± 
s.e. m e a n ) b e f o r e , dur ing and a f t e r surgery and 
anaes thes ia . 

of Oyama (1973 ) tha t pe thidine does no t 
inhibit adreno-cort ical s t imulat ion caused by 
pre-operative emot iona l stress. The probable 
reason for the latter was a d i f fe rence in 
me thodo logy . 

Our finding of insignificant changes in 
plasma Cortisol dur ing anaesthesia w i t h o u t 
surgery is consis tent wi th tha t of o the r 
workers (Oyama et al.y 1969; Clarke, J o h n s t o n 
& Sher idan, 1970). 

T h e m a r k e d rise of p l a sma Cortisol a f t e r 
3 0 min of surgery a n d s ign i f i can t rise a f t e r 
6 0 min of surgery and p o s t - o p e r a t i v e l y is a lso 
similar t o the obse rva t i ons o f s o m e o t h e r 
w o r k e r s (Clarke et al.„ 1 9 7 0 ; F f o u l k e s - C r a b b e , 
A b i o d u n & J o h n s o n , 1971) . Th i s rise in p l a s m a 
Cortisol is, howeve r , less t han t h a t p r o d u c e d 
dur ing u p p e r a b d o m i n a l surgery in t h e s a m e 
e n v i r o n m e n t (Tab le 4 ) . 

The observed slight increase in b l o o d suga r 
fo l lowing p r e -med ica t i on a n d d u r i n g anaes -
thesia a lone is in acco rd w i t h the finding o t 
Cul l ingford ( 1 9 6 6 ) and Clarke ( 1 9 7 0 , 1 9 7 3 ) 
on E u r o p e a n pa t i en t s w h o h a d s imi la r t y p e s 
of anaes thes ia . ( T h e s ign i f ican t rise o f b l o o d 
sugar f r o m 3 0 min of su rgery a n d t h e p o s t -
opera t ive per iod also ta l ly . ) A c o m p a r i s o n o f 
the rise in b l o o d sugar d u r i n g su rge ry in t h i s 
s tudy wi th those of Kea t ing ( 1 9 5 8 ) , Cul l ing-
ford ( 1 9 6 6 ) , Clarke ( 1 9 7 0 ) a n d O y a m a , 
Tak iguch i and K u d o ( 1 9 7 1 ) c o n f i r m s t h a t t h e 
s ignif icant h y p e r g l y c a e m i a e x h i b i t e d b y Niger -
ians in response to su rgery is n o t m o r e m a r k e d 
than in the E u r o p e a n , J a p a n e s e , J a m a i c a n a n d 
Indian pa t i en t s . 

These findings in genera l w e r e s imi la r t o 
those o b t a i n e d in a p rev ious s t u d y o n Niger ian 
pa t i en t s u n d e r g o i n g u p p e r a b d o m i n a l su rgery 
(Magbagbeola & A d a d e v o h , 1 9 7 4 ) , in sp i t e o f 
the shor t e r m e a n d u r a t i o n of su rgery ( 7 5 . 3 m i n ) 
and the o lder m e a n age g r o u p ( 6 7 . 3 y e a r s ) as 
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Response to anaesthetic and surgery 

TAIJIJ. 2. Blood sugar values during prostatectomy (mg/100 ml) 

After 
Before Before During anaesthesia During surgery operation 

Patient pre-med induction 15 min 30 min 45 min 10 min 30 min 60 min (60 min) 

1 90 81 74 81 74 71 86 85 93 
2 60 68 83 66 58 65 81 93 121 
3 75 86 68 67 71 66 69 82 102 
4 73 68 77 75 73 68 82 100 146 
5 74 78 95 117 120 128 135 163 195 
6 91 88 84 80 63 70 89 93 194 
7 81 93 88 73 81 78 98 88 171 
8 68 88 83 83 71 73 95 98 151 
9 71 79 81 76 86 110 157 167 224 

10 79 91 95 95 89 91 91 105 129 
Mean 76.20 82.00 82.80 81.30 78.60 82.00 98.30 107.40 152.60 
Standard 

deviation 9.51 8.87 8.56 15.06 17.38 21.30 26.91 31.15 43.03 
Standard 

error 3.01 2.80 2.71 4.76 5.50 6.74 8.51 9.85 13.61 
NS NS NS NS NS S S S 

160 

140 

120 

100 
£ 

- 8 0 

3 6 0 

| 40 
03 

20 

: IA-I-HY-
I 

15 30 4 0 10 30 6 0 
_J 
60 

c* * 
C v Z O 
3 C o ° 

Time (mm) 

l-Kj, i. Blood sugar concentration (mean • 
s.e. mean) before, during and after surgery and 
anaesthesia. 

Surgery, howeve r , p r o d u c e d a m a r k e d e levat ion 
of plasma Cortisol, th i s rise b e c o m i n g signifi-
cant f rom o n e h o u r o f su rgery o n w a r d s . 

The overall p a t t e r n o f these results is similar 
to that o f u p p e r a b d o m i n a l su rge ry ; bu t the 
rise of p lasma Cortisol p r o d u c e d by lower 
abdominal surgery is less t han t ha t caused by 
upper abdomina l su rge ry . O n the o t h e r h a n d , 

lower abdominal surgery produced a higher 
rise of b lood sugar. 

Discussion 

The present studies show tha t anaesthesia with 
th iopentone-n i t rous oxide-pancuronium sup-
p lemented with pethidine does no t p roduce 
significant changes in blood sugar and plasma 
Cortisol in Nigerian pat ients . During lower 
abdominal surgery, whilst n o significant 
changes occurred in the first 3 0 min , there 
were significant rises of b lood sugar and of 
plasma Cortisol f r o m 3 0 min onwards . Signifi-
cant increase in b lood sugar and plasma Corti-
sol were also recorded a f te r opera t ion . 

The range of normal Cortisol values in 
Nigerians es t imated at the University College 
Hospi ta l , Ibadan , have been found to be 
6 30 / ig /100 ml be tween 0 8 . 0 0 and 12.00 
hours . In this s tudy , all the b lood samples were 
col lected before 12.00 hours . Pre-medicat ion 
with a t rop ine and pethidine given 1 h be fo re 
induc t ion of general anaesthesia was found in 
this s t udy to cause a small decrease in plasma 
Cortisol (Table 3) . This finding was consis tent 
wi th that observed in a similar s t udy on 
Nigerian pa t ients undergoing upper abdominal 
surgery (Magbagbeola & Adadcvoh, 1974), and 
at variance with the conclusion by O y a m a , 
Taka/ .awa and Kimura ( 1 9 6 9 ) and the opinion 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



O. O. Akinycmi and J. A. O. Magbagbeola 134 

compared with 88 .5 min and 4 3 . 2 y e a r s 
respectively for uppe r abdomina l surgery . 
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