
METABOLIC EFFECTS OF ANAESTHESIA: 

EFFECT OF THIOPENTONE-NITROUS OXIDE ANAESTHESIA ON 

HUMAN GROWTH HORMONE AND INSULIN LEVELS IN PLASMA* 

T. OYAMA, M.D., M. TAKIGUCHI, M.D., AND T. KUDO, B.S. 

GENERAL ANAESTHESIA and surgery in man are often accompanied by reflex endo- 
crine stimulation releasing substances such as catecholamines, ACTH, and cortico- 
steroids. The metabolic changes occurring during stress have been attributed in 
part to these hormonal influences. Recently the participation of growth hormone 
(HGH) Of the anterior pituitary gland in carbohydrate and fat metabolism has re- 
ceived attention. Oyama and associates 1,2 have recently found significant elevation 
of UGH in the plasma during ether and methoxyflurane anaesthesia. 

It is well known that thiopentone combined with nitrous oxide anaesthesia in 
the absence of surgery induces no hyperglycaemia2 ,4 Henneman and Bunker 3 ob- 
served that thiopentone produced a significant reduction in tolerance to adminis- 
tered glucose. However, no study of the actual effects of thiopentone-nitrous oxide 
anaesthesia on plasma insulin and growth hormone (HGH) has been reported. 

The present study was designed to investigate the effects of thiopentone-nitrous 
oxide anaesthesia on carbohydrate and fat metabolism by glucose load, as judged 
by its influence on plasma growth hormone, insulin, blood glucose, free fatty acids 
(FFA), and to compare this with the effects of anaesthesia plus surgery. Glucose 
infusion is a method of looking at carbohydrate metabolism under stress states. ~ v. 

METHOD 

Thirty-three patients, ranging in age from 19 to 66 years and free from endocrine 
hepatic, and renal disease, were the subjects of the study. They were divided into 
two groups. One was a group of 20 patients who were anaesthetized and the other 
was a control group of 13 patients who underwent neither anaesthesia nor surgery. 
All subjects studied received no food or water for at least 12 hours prior to induc- 
tion of anaesthesia. They were given pentobarbital 100 mg by mouth 13~ hours be- 
fore anaesthesia, and pethidine 35 mg with atropine 0.5 mg intramuscularly 1 hour 
before anaesthesia. The control group did not receive these preanaesthetie medica- 
cations. 

Thiopentone-nitrous oxide-oxygen anaesthesia was induced with injection of 
thiopentone sodium (Pentothal), approximate 200 mg in divided doses supple- 
mented with nitrous oxide (4 L/rain) plus oxygen (2 L/rain). Succinylcholine chlo- 
ride 40 mg was given intravenously to provide muscle relaxation sufficient for endo- 
tracheal intubation. 

General anaesthesia was maintained with nitrous oxide at a flow of 3.5 L/rain 
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TABLE I 

Patients Studied and Operation Performed 

Cases Age Sex Performed Operation Duration Duration total 
of Ope. (hr) of Ane. (hr) thiopent. (rag) 

1 28 F Hysterectomy 
2 64 M Gastractomy 
3 46 F Hysterectomy 
4 59 F Gastrectomy 
5 50 F Hysterectomy 
6 52 F Hysterectomy 
7 66 F rectal amputation 
8 62 F Hysterectomy 
9 50 F Hysterectomy 

10 25 M Tendoplasty 
11 44 F Hysterectomy 
12 38 M Gastrectomy 
13 35 M Gastrectomy 
14 33 F Extirpation of myom 
15 60 F Ligamentopexia 
16 19 F Removal of Stainless plate 
17 59 F Hysterectomy 
18 43 F Hysterectomy 
19 48 F Hysterectomy 
20 42 F Hysterectomy 

1.40 
1.35 
2.15 
1.50 
3.05 
4.10 
4.05 
2.00 
3.25 
3.00 

3.00 
3.00 
4.10 
3.55 
3.50 
4.55 
5.30 
3.35 
4.25 
4.20 

650 
540 

1100 
700 
525 
650 
700 
800 
850 

1000 
3.50 
2.25 
4.10 
2.05 
1.30 
1.30 
2.35 
3.20 
1.35 
2.40 

4.30 
3.35 
4.55 
3.00 
2.30 
2.40 
3.15 
4.20 
2.25 
3.30 

700 
950 
900 
600 
800 
550 
750 
850 
650 
600 

Mean 2.38 3.46 743 

and oxygen at a flow of 1.5 L/rain. Subsequent doses of thiopentone sodium 50 to 
100 mg were injected when needed. An approximate total of 500 mg was adminis- 
tered over 45 minutes of anaesthesia alone, before operation. Respiration was 
assisted or controlled intermittently throughout the procedure. Tuboeurarine ( 15- 
30 rag) in divided doses was used for muscle relaxation during intra-abdominal 
surgery ( Table I ). 

The average operating time was 2 hours and 38 minutes ( 1 hour 30 minutes to 
4 hours 10 minutes), the average duration of anaesthesia was 3 hours and 46 min- 
utes (2 hours 25 minutes to 5 hours 30 minutes). The average dose of thiopentone 
was 743 mg (525 to 1100 rag). Low molecular weight dextran (Rheomaerodex) 
500 ml containing 25 gm of glucose was infused throughout the course of the pro- 
eedure in both groups. Approximately 10 gm of glucose was infused during the 
45 minutes of anaesthesia alone, and this rate of glucose infusion was maintained 
throughout the," procedure. Whole blood was transfused when blood loss exceeded 
500 ml. In the control group 25 gm of glucose (500 ml of 5 per cent dextrose and 
10 per cent dextran in distilled water) was infused for 1,~.; hours. 

Nine blood samples were obtained at the following times: (1) 8.30 am, just prior 
to induction (This served as a control value.); ('2) 15, 30, and 45 minutes after 
anaesthesia alone or equivalent time in the control group; (3) 15 and 30 minutes, 
i hour, and 2 hours after the start of operation or 1, 1,'~, and 2 hours after the start 
of infusion in the control group; (4) when the patient had fully awakened in the 
recovery room. Five ml of venous blood was collected on each occasion in a heparin- 
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ized syringe, rapidly transferred to a tube, then centrifuged within 30 minutes of 
collection. One ml of plasma was kept at -20~ and thawed within one month, 
just prior to radio-immuno-assay for growth hormone and insulin. One ml of 
plasma was kept at 4~ for analysis of FFX (free fatty acid = nonesterified fatty 
acids (NEFA)), and 0.2 ml of plasma was used to measure blood glucose. 

Plasma growth hormone (RGH) was measured according to the method of 
Schalch and Parker. s The analysis of plasma insulin was made after the method 
of Morgan and Lazarow, 9 which utilized 112n. Duplicate determinations were made 
on all specimens and the mean values were taken. The recovery rate for aca  and 
insulin was 98 per cent and 94 per cent respectively, by our method, which indicates 
reliability of the methods. The blood glucose was measured by the method of 
Somogyi, 1~ and plasma FFA was determined by colorimetrie method of Dum- 
combe. 11 

RESULTS 

Plasma Growth Hormone 

Mean plasma growth hormone (riGa) in 13 control patients is shown in Table II. 
It increased from 1.4 to 3.0 m/~g/ml, but these changes were not statistically signifi- 
cant. Plasma riGri level in 20 patients after receiving premedieation, immediately 
before induction of anaesthesia was 1.3 mftg/ml, which was within normal limit 
(less than 5.0 mftg/ml). The ricri levels in plasma did not change appreciably dur- 
ing anaesthesia alone and it was 1.5 mktg/ml 45 minutes after the induction of 
anaesthesia, as shown in Table III and Figure 1. The plasma level of rica rose sig- 
nificantly to 7.3 m/zg/ml 30 minutes after the start of operation, and it rose further 
to make a peak level i hour after the start of surgery. It gradually fell in the post- 
operative period. 

Plasma Insulin 
The mean insulin levels in plasma in the control group increased from 17.8 to 

27.0 /zv 30 minutes after starting glucose infusion and it rose significantly to 
22.9/zu/ml 45 minutes after starting the infusion. It remained elevated during 
infusion, then fell 30 minutes after termination of the glucose infusion (Table II). 
The mean preanaesthetic plasma insulin level in 20 patients was 12.5 tzv, which was 
within normal limits (5-35 ftu/ml). The plasma insulin level did not change appre- 
ciably during anaesthesia alone or during surgery as shown in Table IV and 
Figure 1. 

Blood glucose and FFA 

( 1 ) The blood glucose under glucose load in the control group increased signifi- 
cantly from 80.7 mg/100 ml of pre-infusion level to 115 mg/100 ml and 128.4 rag/ 
100 ml during 45 minutes and 1~ hours respectively of glucose infusion as shown 
in Table II. Due to the glucose infusion during anaesthesia, blood glucose rose 
significantly from the preinduction control level of 92.2 mg/100 ml to 135.3 mg/ 
100 ml after 45 minutes of anaesthesia alone as shown in Table V. It continued to 
rise further to 169.5 mg/100 ml 2 hours after start of operation (Figure 2). 

(2) The mean blood FFA level in the control group varied from 442 btEq/L to 
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TABLE III 

Plasma HGH Levels During Thiopent-N20 
Anesthesia and Surgery 

P l a s m a  HGH L e v e l s  ( m p g / m l )  
S u b j e c t s  

P r e - i n d  Ane  15" 30 '  45" Op. 15' 30 '  60 '  120 '  R.R. 

1 1 .7  4.0 0.7 2.0 - -  3.7 6.0 - -  7.3 
2 4,3 2.3 2.3 �9 - -  4 . 3  3.7 7.3 - -  22.0  
3 1.3 1.7 1.0 1.0 12.5 8 .0  - -  1 . 0  
4 2,0 2.0 2.3 2.0 12.0 50.0  73.5  - -  4.7 
5 2.3 2.0 1.7 2.3 2.3 10.0  12.5 6.7 4.7 
6 1.0 1.7 1.0 1.7 1.7 2.0 5.3 3.0 2.3 
7 1.7 1.7 1.7 2.7 3.7 11.7 10.0 3.0 1.0 
8 2.3 1.0 1 . 7 '  - -  1 .7  9 . 3  1 3 . 3  7.3 3.3 
9 1.3 1.0 1.0 - -  1.3 4.7 4.7 3.7 2.0 

10  0 .7  0.7 0.7 1.O 1.3 5.7 12,5  6.3 3 .3  
11 0,7 0.7 1 .0 "  - -  0.7 0.7 2.0 1.0 ~  
12 0,7 2.0 1.0 �9 - -  1.3 2.3 8.0 6.3 0.7 
13 0,7 0.7 0.7 1.0 1.3 3.7 16.0 10.7 5.3 
14 1.0 0.7 0.7 1.0 0 .5  1.3 1.3 1.3 1.3 
1 5 1 .0  1 .0  0 .7  1 .0  0 . 7  1 .0  1 .0  - -  1 .3  
16 0.5  1.3 0.7 1.0 1 .0  1 .7  6 .7  ~ 1.0 
1 7 0,7 1.3 1.3 . . . .  3.0 4 .0  2.7 1.0 
1 8  1,0 1.0 0 . 7 '  - -  2.3 5.3 7.7 2.3 1.3 
19 1.0 2.7 2.0 1.3 1.7 11.7 1 2.7 6.3 3.0 
20 1,0 1.0 0 .5  1 .O 1.3 1.3 1.7 - -  3.0 

M e a n  1,3 1.5 1.2 1.5 2.3 7.3 10,7 4.7 3.5 
S.E. 0 .19  0 .18  0 .13 0 .16  0 .63 2.35 3 .36 0 .76  1.03 

P N.S. N.S. N.S. N.S. < 0 . 0 5  < 0 . 0 2  < 0 . 0 0 1  < 0 . 0 5  

N.S. :  s t a t i s t i c a l l y  not  s ign i f icant .  
M e a n  leve ls  w e r e  c o m p a i r e d  wi th  p r e a n e s t h e t i c  l eve ls  

556/~Eq/L, which was not a significant variation ( Table II ). The control blood FFA 
level was 572/zEq/L which was estimated as 100 per cent. The blood FFA level did 
not vary either during anaesthesia alone or during surgery as depicted in Table VI. 

DISCUSSION 

The present study demonstrated that the plasma growth hormone level was 
within normal limits (less than 5 m/zg/ml) in patients who had received premedi- 
cation consisting of pentobarbitone, pethidine and atropine. Thiopentone-nitrous 
oxide anaesthesia over a 45-minute period did not change plasma HCH levels. The 
plasma HGH level increased to about 8 times the control value one hour after the 
start of the operation. In contrast, in our previous studies with ether, methoxyflu- 
rane, gamma-hydroxybutyrate, and neurolept anaesthesia consisting of droperidol, 
pethidine, and nitrous oxide, plasma Hall levels were significantly elevated after 
45 minutes of anaesthesia2 ,2,12,~3 
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Plasma Levels of HGH and 
Insulin During Thiopent.-N20 

Anesthesia and Surgery 
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F~(;URE i 

Since growth hormone is considered to be one of the "stress hormones", our data 
would suggest that thiopentone nitrous oxide appears not to be a stressful technique 
of anaesthesia, as judged from its influenee on growth hormone. It is also interesting 
to point out that Oyama e t  al. 14 demonstrated that thiopentone nitrous oxide anaes- 
thesia for 45 minutes did not stimulate adrenoeortieal function. 

Ketterer e t  al., 15 Schalch, 6 and Charters e t  al. 16 studied the effects of surgery on 
~CH, but they did not evaluate the influence of anaesthesia alone. Like us, they 
found a transient acute peak of HGH in plasma one hour after the start of operation, 
but the degree of rise in plasma HCH during surgery was approximately the same 
regardless of the type of anaesthetic agent used. 

Growth hormone of the anterior pituitary is an anabolie hormone which increases 
the uptake and synthesis of amino acids. It also has diabetogenie and anti-insulin 



448 CANADIAN ANAESTHETISTS' SOCIETY JOURNAL 

TABLE IV 

Plasma Insulin Levels During ThiopentaI-N=O 
Anesthesia and Surgery 

Plasma Insul in  L e v e l s  (pU/ml )  
Sub jec ts  

Pre - ind  Ane 15'  30 '  4 5 '  Op. 15 '  3 0 '  6 0 '  1 2 0 '  R.R. 

1 3 0 . 0  2 5 . 0  2 8 . 3  1 8 . 3  1 8 . 3  1 5 . 0  - -  1 8 . 3  
2 1 6 . 7  1 1 . 7  1 1 . 7 .  - -  �9 8 .3  1 3 . 3  1 5 . 0  m 1 5 . 0  
3 2 3 . 3  6 .7  1 0 . 0  1 5 . 0  8 .3  1 3 . 3 .  m . 1 0 . 0  
4 2 0 . 0  2 3 . 0  2 1 . 7  2 3 . 3  1 6 . 7  2 5 . 0  2 3 . 3 "  ~ . 1 0 . 0  
5 6 .7  2 0 . 0  2 3 . 3  2 3 . 3  8 .3  1 1 . 7  8 .6  5 .0  2 1 . 7  
6 1 1 . 7  1 0 . 0  8 .3  1 1 . 7  5 .0  1 0 . 0  8 .3  1 1 . 7  1 1 . 7  
7 5 .0  5 .0  5 .0  1 1 . 7  1 8 . 3  5 .0  5 .0  5 .0  1 6 . 7  
8 8 .3  8 .3  1 3 . 3 ,  - -  . 1 1 . 7  1 6 . 7  1 1 . 7  1 5 . 0  2 0 . 0  
9 8 .3  1 5 . 0  1 6 . 7 .  - -  �9 8 . 3  1 5 . 0  1 3 . 3  8 . 3  2 0 . 0  

1 0  3 .3  3 .0  5 .0  3 .0  3 .3  5 .0  5 .0  8 . 3  6 .7  
1 1  3.0  8 .3  3 .0  �9 p �9 8 .3  6 .7  3 .0  5 .0  3 .0  
12  1 0 . 0  3 .0  3 . 0 .  - -  �9 1 1 . 7  3 .0  2 0 . 0  2 6 . 7  2 0 . 0  
13  1 3 . 3  6 .7  6 .7  5 .0  1 3 . 3  1 3 . 3  3 .0  3 .0  1 1 . 7  
1 4  6 .7  1 8 . 3  7 .0  6 .5  1 0 . 0  5 .0  1 8 . 3  1 5 . 0  7 .0  
1 5  1 8 . 3  5 .0  5 .0  5 .0  7 .0  7 .0  7 .0  �9 - -  �9 1 5 . 0  
1 6  2 0 . 0  2 6 . 7  7 .0  1 3 . 3  2 0 . 0  2 5 . 0  7 . 0 .  - -  �9 1 0 . 0  
17  8 .3  2 6 . 7  8 .3  1 5 . 0  1 1 . 7  8 .7  8 . 3  
1 8  1 1 . 7  1 1 . 7  1 5 . 0 .  - -  �9 1 3 . 3  1 1 . 7  1 1 . 7  1 0 . 0  1 1 . 7  
19  1 0 . 0  2 3 . 3  1 5 . 0  1 6 . 7  1 0 . 0  1 3 . 3  1 6 . 8 .  m �9 5 . 0  
2 0  1 5 . 0  1 5 . 0  1 0 . 0  6 .7  1 0 . 0  6 .7  6 .7  6 .7  1 8 . 3  

Mean  1 2 . 5  1 3 . 6  1 1 . 2  1 2 . 3  1 0 . 8  1 1 . 8  1 1 . 2  9 .7  1 3 . 0  
S.E. 1 . 5 5  1 . 7 8  1 . 5 3  1 . 8 3  1 . 0 5  1 . 3 7  1 . 2 5  1 . 6 8  1 . 2 2  

P N.S.  N.S.  N .S .  N.S.  N.S.  N.S.  N .S .  N.S.  

N . S . : s t a t i s t i c a l l y  not s igni f icant .  
Mean  leve ls  were  compai red  with p r e a n e s t h e t i c  leve ls  

effects. It enhances mobilization of fatty acids from adipose tissue and increases 
FFA in blood. Under non-stress states in man, secretion of rma has been shown to 
be suppressed by glucose administration and markedly increased by hypoglycae- 
mia. 17 There is an inverse relation between the plasma concentration of insulin and 
growth hormone. The increase in growth hormone levels during operation was not 
influenced by blood glucose or insulin concentrations, but was most likely attribut- 
able to surgical stress through the hypothalamic-anterior pituitary axis. Thiopen- 
tone nitrous oxide anaesthesia appears to fail to block the activation of this neuro- 
endocrine pathway. 

The plasma insulin level is elevated by glucose administration under non-stress 
conditions, lr We demonstrated this in the control group (Table II), as did Allison 
e t  al. ~ But under the influence of thiopentone nitrous oxide anaesthesia, plasma in- 
sulin level did not change during operation. 
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Plasma FFA and Blood Glucose 
Levels During Thiopent.-N20 

Anesthesia and Surgery 
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Blood glucose rose significantly during the period of anaesthesia alone, during 
operation and in the postoperative period. Infusion of dextran containing 5 per cent 
glucose would have contributed to this phenomenon. There was no appreciable 
difference between the control and anaesthetized groups in the rate of inerease in 
blood glucose for 45 minutes during glucose infusion (Tables II, V). This would 
indicate that thiopentone nitrous oxide does not cause glucose intolerance, which 
differs from the opinion of Henneman e t  al.  3 who showed decreased glucose toler- 
ance to glucose infusion. 

The blood rrA did not vary during anaesthesia or surgery. Clarke 4 reported 
that rFA appeared to fall during this anaesthetic technique without surgery, changed 
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TABLE V 

Blood Glucose Levels During ThiopentaI-NzO 
Anesthesia and Surgery 

Blood Glucose Levels  (mg/10Oml) 
Subjects  

Pre- ind Ane  15' 30' 45 '  Op. 15' 30' 60'  120' R.R. 

1 9 8 . 0  1 3 4 . 0  1 3 9 . 0  1 5 0 . 0  - -  1 0 2 . 0  1 9 8 . 0  ~ 1 5 5 . 0  
2 9 5 . 0  1 3 2 . 0  1 6 7 . 0  - -  1 9 4 . 0  2 1 2 . 0  2 4 3 . 0  - -  3 2 0 . 0  
3 1 0 3 . 0  9 9 . 0  1 1 2 . 0  1 5 1 . 0  ~ 1 7 5 . 0  2 4 1 . 0  - -  1 8 9 . 0  
4 96.0 146.0 183.0 157.0 137.0 145.0 177.0 ~ 146.0 
5 88.0 177.0 155,0 161.0 149,0 145.0 135.0 175.0 183.0 
6 96.0 106.0 121,0 123.0 129.0 123.0 130.0 166.0 143.0 
7 88.0 126.0 155.0 143.0 139.0 142,0 147.0 153,0 159,0 
8 7 8 . 0  1 6 5 . 0  1 4 6 . 0  - -  1 74.0 186.0 226.0 187.0 277.0 
9 84.0 118.0 105.0 - -  140.0 107.0 116.0 151.0 104.0 

10 73.0 104.0 93.0 90.0 102,0 131.0 135.0 143.0 158.0 
11 96.0 1 26.0 11 3.0 - -  1 22.0 131.0 146 .0  200.0 1 60.0 
12 105.0 121.0 136.0 - -  142.0 156.O 184.0 178.0 127.0 
13 98.0 150.O 162.0 168.0 1 70.0 208.0 230.0 184.0 179.0 
14 80.0 141.0 120.O 115.0 115.0 130.0 122.0 125.0 136.0 
15 94.0 127.0 122.0 120.O 124.0 175.0 193.0 - -  167.0 
1 6 88.0 112.0 106.0 110.0 1 20.0 112.0 110.0 - -  11 2.0 
17 103.0 142.0 142.0 - -  - -  132.0 157.0 142.0 137.0 
18 95.0 103.0 11 3.0 - -  1 21.0 1 30.0 209.0 207,0 1 53.0 
19 90.0 158.0 151.0 142.0 148.0 143.0 143.0 - -  154.0 
20 98.0 1 35.0 1 32.0 129.0 124.0 1 35.0 1 35.0 192.0 146.0 

Mean 92.2 131.1 133.7 135.3 138.2 146.0 168.9 169.5 165.3 
S.E. 1.89 4.66 5.21 6.10 5.54 6.71 9.52 6.67 11,06 

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

N . S . : s t a t i s t i c a l l y  not signif icant 
Mean levels were  compared with preanesthet ic  levels 

little during body surface surgery, and rose during intra-abdominal surgery. There- 
fore, our present study does not accord with their fndings. 

The clinical significance of the present study is the implication that thiopentone 
nitrous oxide anaesthesia is the choice of anaesthetic method for diabetic patients, 
due to its beneficial effect on carbohydrate and fat metabolism. 

SUMNIARY AND CONCLUSION 

The present study was undertaken to investigate the effects of thiopentone ni- 
trous oxide anaesthesia alone on carbohydrate and fat metabolism in 33 subjects, 
by determining plasma growth hormone (Hell), insulin, blood glucose and free 
fatty acids (FFA), and to compare these with the effeets of anaesthesia plus surgery. 
Determination of plasma growth hormone and insulin levels was made by radio- 
immunoassay utilizing 1125 labelled hormones. 

Determinations of plasma Hell, insulin, blood glucose, and FFA were made simul- 
taneously before induction of thiopentone nitrous oxide anaesthesia; 15, 30, and 
45 minutes after induction of anaesthesia; 15, 30, 60, and 120 minutes after the 
start of surgery, and in the postoperative period when the patient was adequately 
awake in the recovery room. 
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TABLE VI 

Plasma FFA Levels During ThiopentaI-N20 
Anesthesia and Surgery 

Plasma FFA Levels (%) 
Subjects  

P r e - i n d  Ane 15' 30 '  45 '  Op. 15' 30'  60 '  120 '  R.R. 

1 1 0 0  77 .3  4 5 . 4  52.1 - -  1 4 3 . 3  9 1 . 2  - -  1 0 7 . 6  
2 1 0 0  1 0 7 . 8  1 2 3 . 7  - -  1 1 1 . 5  1 2 0 . 6  1 2 0 . 2  - -  49 .4  
3 1 0 0  51.1 4 4 . 9  70 .7  - -  4 9 . 5  75 .4  - -  1 0 1 . 6  
4 1 0 0  1 2 6 . 2  71 .4  95 .2  29 .8  4 2 . 9  2 5 8 . 3  - -  2 6 1 . 9  
5 1 0 0  1 0 4 . 4  1 1 2 . 8  2 1 5 , 0  61 .7  61 .7  57 .2  1 5 5 , 0  67 .8  
6 1 0 0  78 .3  30 .0  89.1 36 .4  38.1 60 .3  39 .5  48 .8  
7 1 0 0  4 0 0 . 0  2 0 3 . 9  1 0 0 . 0  2 2 1 . 9  52 .3  216.1  2 2 1 . 9  4 3 4 . 2  
8 1 O0 9 1 . 4  23 .8  - -  28 .7  28 .7  6 6 . 0  20 .5  4 8 . 0  
9 1 0 0  36 .8  39 .6  - -  4 6 . 5  4 9 . 9  62 .8  47 .4  52 .8  

10 1 0 0  2 5 1 . 7  1 2 2 . 5  1 4 0 . 4  192.1 2 8 6 . 5  4 7 4 . 2  3 1 1 , 2  2 5 1 . 7  
11 1 0 0  1 1 8 . 4  1 3 9 . 8  - -  79 .3  1 2 6 . 3  1 2 4 . 3  2 0 2 . 0  1 0 3 . 9  
12 1 0 0  1 0 0 . 0  1 0 0 . 0  - -  123 .2  1 0 0 . 0  158.1 1 0 5 , 6  1 4 1 . 6  
13 1 0 0  36 .9  4 3 7  82 .8  67.1 90 .3  71.1 4 7 . 9  54 .7  
14 1 0 0  83 .7  77.7  1 0 0 . 0  148 .8  1 5 3 . 5  1 0 0 . 0  1 3 4 . 4  1 4 8 . 8  

15 1 0 0  1 0 7 . 4  92.1 99 .6  79 .3  92.1 76 .9  - -  87 .2  
16 100  89.1 78.2  82 .8  8 7 . 0  t 0 8 . 8  77 .2  - -  89.1 
17 100  89 .6  102.1 - -  - -  2 6 5  45 .5  95 .5  36 .7  
18 1 0 0  43 .6  70 .8  - -  39 .6  5 2 0  54 .0  50 ,0  66 .4  
19 1 0 0  72 .8  1 0 3 . 9  2 0 0 . 0  1 4 3 . 9  92 .3  1 0 0 . 0  - -  114 .2  
20 1 0 0  9 5 . 9  79.9  1 0 0 . 0  121 .6  105 .7  1 4 3 . 8  1 0 5 , 7  2 5 5 . 7  

Mean  100  108.1 85 .3  1 0 9 . 8  95 .2  91.1 1 2 1 . 6  118 ,2  126.1 
S.E. 1 7 . 9 4  9 .48  1 2 . 7 5  13 .48  13 .04  2 1 . 7 4  2 2 . 8 0  2 2 . 0 5  

P N.S. <0.05 N.S~ N.S. N.S. N.S. N.S. N.S. 

N . S . : s t a t i s t i c a l l y  not  s i gn i f i can t ,  
Mean  levels were c o n p a i r e d  w i th  p r e a n e s t h e t i c  levels 

Plasma i~cti levels were not changed appreciably ( 1.5 m/xg/ml) during thiopen- 
tone nitrous oxide alone for 45 minutes. They increased and reached a peak (10.7 
mhtg/ml) one hour after the start of operation. Plasma insulin levels increased in 
the control group, but thev did not change appreciably during anaesthesia or 
surgery. 

Blood glucose levels were increased by glucose load during anaesthesia, but 
the magnitude of elevation in blood glucose was similar to that of control group, 
which indicates absence of hypcrglycaemic effect of thiopentone anaesthesia. 
Blood glueose increased significantly during surgery. Plasma Fr'A levels did not 
ehange significantly during the entire course of anaesthesia or surgery. These find- 
ings suggest that thiopentone-nitrous oxide anaesthesia is the nIethod of choiee for 
diabetic patients. 

RisuMi 

Nous avons entrepris cette 6tude, chez 39 sujets, pour 6tudier les effets de l'anes- 
th6sie au thiopentone et au protoxyde d'azote seuls sur le m6tabolisme des hydrates 
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de earbone et des graisses, en d6terminant le taux dans le plasma des hormones 
(racH), de l'insuline, du glucose sanguin et des aeides gras libres (FFA) et pour 
eomparer ees effets aux effets de ranesth6sie et de la chirurgie. La d6tennination 
des taux d'hormones et d'insuline a 6t6 faite par radioimmunoassay en utilisant des 
hormones marqu6es ~ l'I lz5. 

Les d6terminations des taux d'hormone dans le plasma, de l'insuline du glucose 
sanguin et des acides gras libres ont 6t6 faites simultan6ment avant rinduction de 
l'anesth6sie au thiopentone et au protoxyde d'azote; 15, 30, et 45 minutes apr~s 
l 'induetion de ranesth6sie; 15, 30, 60, et 120 minutes apr~s le d6but de la chirurgie 
et, au tours des suites op6ratoires, ~t la salle de r6veil, au moment off le malade 

t �9 �9 I �9 �9 etait bIen reveille. 
Apr~s 45 minutes, les taux d'hormones plasmatiques front pas chang~ de fa~on 

appreciable ( 1.5 kg /ml )  durant l'anesth~sie seule au thiopentone et au protoxyde 
d'azote. Toutefois, une heure apr~s le d~but de la ehimrgie elles ont atteint un 
sommet (10.7 kg /ml ) .  Chez le groupe de contr61e, les taux d'insuline plasmatique 
ont augmentS, mais ils front pas vari~ beaucoup durant l'anesth~sie et la chirurgie. 

Les taux de glucose sanguin ont ~t6 augrnent~s par une surcharge de sucre durant 
l'anesth~sie, mais le degr~ d'61~vation du glucose sanguin &ait le mSme que eelui 
du groupe de contr61e, ce qui indique une absence d'effet hyperglyc~miant de 
ranesth~sie au thiopentone. Les taux d'acides gras libres plasmatiques front pas 
vari6 de fagon significative durant l'~preuve enti~re soit de ranesth~sie soit de la 
ehirurgie. Ces r~sultats nous portent ~ eroire que l'anesth~sie au thiopentone et 
protoxyde d'azote est une m~thode de ehoix pour les diab~tiques. 
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