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Abstract

Introduction: Surgical stress response, results in elevated levels of anti-insulin hormones and redu-
ced insulin secretion. This hormonal state may be detrimental for surgical patients due to the pre-
sence of insulin resistance and hyperglycemia. Additionally, pre-operative fasting favors this con-
ditions. The aim of this study is to analyze the impact of pre-operative caloric load, with 440kJ from
amino acid infusions on the levels of glucose, cortisol and insulin resistance in surgical patients.
Material and Methods: The study included 20 female patients scheduled for mastectomy, aged 30—
60 years without diabetes and BMI < 30 m?, divided into two groups. The study group A, the eve-
ning before the surgery, received 1000 ml amino acid infusions, while the control group B didn’t re-
ceive any infusion. In both groups glucose, C-peptide and cortisol levels were determinate preope-
ratively and postoperatively. From the obtained C-peptide and glucose values, with the help of com-
puter model (HOMAZ2%), the insulin resistance (IR), functionality of beta cells (BETA) and insulin
sensitivity (IS) were calculated.

Results: Postoperative values of insulin resistance (0.94 + 0.12 vs 1.13 = 0.2; p = 0.02) and glucose
(4.79 £ 0.5 vs 5.77 + 0.6; p = 0.002) were lower in the study group compared to control group.
Postoperative cortisol levels in both groups were higher than the preoperative, but no significant
difference was found. The study group showed higher values for BETA and IS. Percentage changes
between the groups were significant for all parameters.

Conclusion: Pre-operative caloric load (amino acids) reduces the level of insulin resistance and
glucose in the presence of elevated cortisol levels.

Key words: Insulin resistance, blood glucose, cortisol, preoperative fasting, amino acid
*HOMA 2 model is available on www.OCDEM.ox.ac.uk

Introduction homeostasis on many levels. The prototypical
Literature is decisive that stress response scenario in surgical patients (with or without
to a surgery and anesthesia affects glycemic diabetes) is: elevated levels of contra-regula-
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tory hormones (catecholamines, glucagon and
cortisol) which have various anti-insulin meta-
bolic effects and promote increased net catabo-
lic activity. On the other hand, due to the unex-
plained defect of the beta pancreatic cells, du-
ring surgery, plasma insulin levels fall and sec-
retion of insulin in response to glucose beco-
mes impaired. These hormonal and metabolic
changes promote occurrence of hyperglycemia
and insulin resistance in all surgical patients
with or without diabetes [1-3].

Insulin resistance usually starts to deve-
lop during the surgery and is present for the
period of 10 to 30 post-operative days, depen-
ding of the magnitude of the surgical trauma
[4-6]. Gender, age and pre-operative levels of
insulin (in the plasma) are not factors that
correlate with its occurrence [7].

Increased levels of cortisol, developed in-
sulin resistance and hyperglycemia have signi-
ficant negative impact on the healing process
and cause increased morbidity and mortality in
surgical patients. When insulin resistance and
hyperglycemia are present, cells (not dependent
on insulin) are flooded with glucose and have
alerted functionality [4-7].

On the other hand, preoperative fasting
(minimum 6 hours before surgical intervention)
in order to reduce the risk of pulmonary aspi-
ration, is a routine for surgical patients. The
literature is precise that any starvation longer
than 4 hours leads to a change of the insulin /
glucagon ratio. This feature can further empha-
size organic stress response to surgical trauma
and has big impact on the glycemic control and
insulin resistance [8, 9].

In the recent decades, it has been often
debated that reduced preoperative fasting time
(and / or pre-operative support of the body with
nutrients) has positive impact on the levels of
contra-regulatory hormones, insulin resistance
and glycaemia [9-11].

The idea for this study rose as a result of
two inspirational studies. The first study by
Thorell A [12] and co-workers, who published
results, shows that insulin resistance occurs with-
out elevated levels of anti-insulin hormones (cor-
tisol, catecholamines, and glucagon), in surgi-
cal patients who received pre-operative nutrient
(glucose). The second study, although endocri-
nologic, by Luc van Loon [13], provides infor-

mation that the ingestion of the amino acids in
patients with type 2 diabetes increases the sec-
retion of insulin and promotes better glycemic
control.

From these studies, it seemed logical to
hypothesize that the preoperative intake of amino
acids might stimulate insulin secretion, might
change the level of cortisol and all this will affect
the level of postoperative insulin resistance.

Purpose

The objective of this research was to ana-
lyze the effects of pre-operative change of the
state from "hungry" to "fed", with 440 kJ (from
amino acids infusions), at the level of postope-
rative blood glucose, cortisol and insulin resis-
tance in surgical patients.

Material and methods

This randomized prospective clinical study
was performed at the Clinic for Traumatology,
Orthopedic diseases, Anesthesia, Reanimation
and Intensive Care Skopje, from January to
October 2015. The study was conducted after
the approval by the ethical committee and the
signed information consent by every patient.

The study included 20 female patients,
scheduled for elective radical mastectomy under
general endotracheal anesthesia, aged 30-60
years, without personal or family history of
diabetes, with pre-operative values of HJA1C<
5.7%, glucose < 6.1 mmol / I, BMI < of 30 m?
and under physiological score for preoperative
assessment of health — ASA (American Society
of Anesthesiologists) 1 and 2.

The study excluded all patients with endo-
crine disorders, patients who had corticosteroid
therapy (in any form) and patients who had
weight loss greater than 7 kg (in the last two
months).

From the commenced study, the patients
in whom surgery lasted more than 2 hours and
the patients who required administration of cor-
ticosteroids, vasopressors or glucose solutions
at any time during the per-operative period were
additionally excluded.

The patients were randomly assigned into
two groups. The patients in the study group
(group A, n = 10), the evening before surgery
(at 22:00h), received 1000 ml of amino acids
solutions with energy value of 440 kJ. The
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composition of the amino acids was as follows:
alanine 15 gr, 5.10 gr phenylalanine, leucine
7.4 gr, proline 15 gr, arginin 12 g, 6.6 gr lysine,
isoleucine 5 gr, threonine 4.4 gr, 14 g of glycine,
histidine 3 gr, 4.3 gr methionine, valine to total
6.2 gr. In the control group (group B, n = 10),
no infusion was administrated on the evening
before surgery.

All patients underwent standard pre-opera-
tive protocol for nothing per mouth (for 6 hours)
and premedication with oral Diazepam 5 mg.

The standardized intravenous anesthesia
protocol was commenced for both groups. The
induction was accomplished with fentanil (3
ug/kg) and propofol (2 mg/kg). The intubation
was facilitated with rokuronium bromid 0.5
mg/kg. The anesthesia was maintained with con-
tinuous infusion of propofol 6 mg/kg /h. The
patients were mechanically ventilated with in-
haled fraction with a mixture of O, (50%) and
air (50%).

In both groups the levels of insulin (C-pep-
tide), glycaemia and cortisol were determined
preoperatively (before the induction of anesthe-
sia) and 24 hours postoperatively.

C-peptide or proinsulin is located in the
secretory granules and is released into the blood
in equimolar amounts to insulin. C-peptide is a
substitute for the function of the beta cells and is
often used in the classification of diabetes [14].

The concentration of C-peptide (referent
values: 0.53-2.9 ng.mlY) and cortisol (referent
values: 55-690 nmol/l) were determined by
hemi-luminescence ECLIA (ELIKSIR 2010 —
Roshe), while the glucose was determined by
the glucose-oxidize method (Randoks, UK) with
reference values 3.3-6.6 mmol / I.

From the determined levels of C-peptide
and glucose, the levels of IR (Insulin Resistance),
functionality of Beta cells (BETA) and IS (In-
sulin Sensitivity) were calculated with the HOMA
(Homeostasis Model Assessment) method.

— Basics for use of HOMA (Homeostasis
Model Assessment) in calculating IR,
BETA and IS:

Insulin resistance (IR) can be calculated
by various methods. The golden standard is hy-
perinsulinemic-euglycemic clamp. This presents
a complex stress test, with hyper optimal doses
of insulin and glucose that does not justify its
use. In contrast, HOMA is a mathematical model

which can noninvasively determine insulin re-
sistance, functional capacity of the beta cells
(BETA) and the sensitivity of the peripheral
tissues to insulin (1S). It is based on the inte-
raction between glucose and insulin levels, he-
patic glucose production (dependent of the level
of insulin released) and the ability of insulin to
bind to glucose in the blood. Equations used
are as follows:

HOMA-IR = PI* x PG** [ 22.5;

HOMA-BETA = 20xPI / PG -3.5); where
*Pl is Plasma Insulin and **PG is plasma
glucose

The calculated values of BETA and IS
calculated with the HOMA method significant-
ly correlate with the physiological insulin sen-
sitivity and functionality [15].

In our study we used the computer pro-
gram HOMA 2 (computer calculated equati-
ons) model. It is a purified HOMA method,
which has integrated formulas that take into
consideration the variations in the hepatic and
peripheral insulin resistance. (HOMA 2 model
is available on www.OCDEM.ox.ac.uk).

In healthy people without pancreatic di-
seases and normal body weight the normal
functionality of the beta cells (BETA) is appro-
ximately 100% and the insulin sensitivity (IS)
should be near the range of 90-100%, whereas
the indication of insulin resistance is any value
above 2 U.

Statistical Analysis

The databases were created with the help
of computer programs, the processing of which
is made with the standard descriptive and ana-
Iytical bivariant methods. The attributive and
numerical data were analyzed using the odds
relations, proportions or the measure of the
central tendency. The statistical significance
was tested with the Mann-Whitney U Test, Stu-
dent t-test. The significance is indicated when p
< 0.05.

Results

In accordance with the including criteria,
the study enrolled twenty patients randomized
in two groups.

Among both groups of patients, there
were no statistically significant differences in
the baseline demographics characteristics (eth-
nicity, age, weight, height, BMI, ASA). The
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baseline demographics and the clinical chara-
cteristics of the patients are shown in Table 1.

In both groups, the largest number of
patients had left side radical mastectomy. None
of the patients had anesthetic or surgical com-
plications in the first 24 hours.

Table 1

The pre-operative values of blood glu-
cose (5.37 £ 0.72 SD versus 5.21 + 0.62 SD),
insulin resistance (1.1 + 0.26 SD versus 0.97 +
0.3 SD) and C-peptide (1.48 + 0.38 SD vs. 1.33
+ 0.37 SD) were not significantly different bet-
ween the groups.

Demographic and clinical characteristics (Mean + SD)

Parameters Group A Group B p
n=10 n=10

Age 45 +10.0SD 45 +9.74SD NS

BMI(m?) 25.5+4.14SD 25.8 +2.4SD NS

ASA

1/2 5/5 5/5 NS

Blood glucose 5.37+0.72SD 5.21+0.62SD NS

Laboratory findings: Mean Mean

WBC/RBC/Hb/PLT 7.8/4.6/132/250 7.4/4.5/134/250 NS

Urea/Creatinine 5/66 4.7/58.5 NS

Abbreviations: BMI-Body Mass Index; ASA- American Society of Anesthesiologist; WBC-White Blood Cells; RBC-

Red Blood Cells; PLT-Platels; NS-Not significant (p > 0.05)

In the study group, the postoperative mean
values of blood glucose (Mann-Whitney U test:
Z =1.98 p = 0.04) and insulin resistance (Z = 2.0
p = 0.04) were significantly lower than the pre-
operative. In the same group, the postoperative va-
lues of C-peptide (Mann-Whitney U test: Z = 0.64
p =0.5), BETA (Z=-0.45 p = 0.6) and insulin sen-
sitivity (Z = -1.6 p = 0.09) were not statistically
significantly different than the pre-operative ones.

Table 2

Between the groups, the mean postopera-
tive values for blood glucose (Mann-Whitney
U test: Z =-3.02372 p = 0.002497) showed sta-
tistically significant differences.

The comparison of the average postope-
rative values for blood glucose, insulin resis-
tance and C-peptide, between the groups is
shown in Table 2.

Average postoperative values of blood glucose, insulin resistance and C-peptide (Mean + SD)

Group A Group B p
n=10 n=10
Blood glucose (mmol/l) 479+052SD |[5.77+0.6 SD p = 0.002
C-peptide (ng.ml-1) 1.37+0.25SD 1.47 +0.3 SD p=0.3
Insulin resistance (mU/l) 0.93+0.12SD | 1.13+0.23SD p =0.02

The pre-operative values for the function-
nality of the pancreatic beta cells and the insu-
lin sensitivity, were not significantly different
between the two groups.

The postoperative, average values for the
functionality of the beta cells in the groups were
not significantly different compared to the pre-

operative ones. On contrary, the postoperative
values of insulin resistance (Mann-Whitney U
test Z = -2.19219 p = 0.028366) and insulin sen-
sitivity (Z = 1.96542 p = 0.0049367) were signi-
ficantly different between the groups (Table 3).

The coefficient of variations, was higher
in the control group for insulin resistance
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(18.2%) and insulin sensitivity (22.6%), whe- tide (30.8%) and functionality of beta cells
reas in the study group it was higher for C-pep-  (29.7%).

Table 3

Average values and changes of insulin sensitivity (IS) and functionality of beta cells (BETA) between the groups

BETA (%) Mean (Min; Max) Mean (Min;Max)

Pre-operative 97 (51.5; 191) 89.6(129.6; 55.8) p=0.09
Post-operative 101.6 (149.2; 65.3) 73.61 (83.8; 45.6) p=0.08
Change 0,11 (0,5; -0.25) -0.13(0.25; -0.4) p =0.04
Insulin sensitivity (%)

Pre-operative 94.8 (130.5; 62.7) 108.23(146.1;64.7) p=0.1
Post-operative 108.29 (124; 84,2) 93.36(137.3; 63.4) p =0.04
Change 0.17(0.55; -0.04) -0.12(0.002; -0.35) p =0.001

With regard to the changes expressed in  stance, functionality of beta cells and insulin
percentages for the pre-operative and post-ope-  sensitivity, significant difference was found
rative values for blood glucose, insulin resi- between the groups (Graph 1).

25,00%

15,00%

5,00%

-5,00%

*nsulin
~15,00% B resistance

sensitivity

| Group A Group B

Graph 1 — Changes expressed in percentage between the groups (*p < 0.05)

The values of the cortisol showed an in- for group B. The average postoperative values
crease postoperatively (from 146.7 + 56.5 SD to  of cortisol between the two groups were not
178 + 36.1SD, p > 0.05) for group A and (from  significantly different.

146.6 + 76.9SD vs. 198.1 + 55.3SD, p > 0.05)

M Pre-operative Post-operative

198,1 nmol/I
146,8 nmol/1178,7 nmol/|

146,6 nmol/|

Group A Group B

Graph 2 — Change of the average values of cortisol in the groups
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Between the postoperative values of
cortisol and blood glucose insignificant ne-
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Graph 3 — Correlation of postoperative cortisol levels and blood glucose

Discussion

The presented study was conducted as
pilot study and showed how in clinical practice
it is possible to influence the levels of post-
operative insulin resistance and blood glucose
in surgical patients in the presence of elevated
levels of cortisol.

Insulin resistance develops during the
surgery and is present for long time in the post-
operative period. Historically, the occurrence
of insulin resistance was considered to be a cli-
nical feature reserved only for diabetic patients
with major surgical trauma [7]. Nowadays, it
has been confirmed that postoperative insulin
resistance is present in all surgical patients [8,
11, 12].

Resent clinical randomized studies sho-
wed results that preoperative consuming of
nutritional solutions improves glycol-regula-
tion and reduces insulin resistance, which was
confirmed in our study [8-13, 16-18].

In our study, post-operative insulin re-
sistance decreased for 13% (compared to pre-
operative values) in the group which had ca-
loric intake. Contrary, in the control group,
post-operative insulin resistance showed incre-
ase for 21%. Changes in the groups and bet-
ween the groups were statistically significant.
A significant reduction in insulin resistance
was also observed by Perrone et al. [11] in
patients scheduled for inguinal hernia repair

and cholecystectomy. In his study similar to
ours, in all patients 3 hours before the inter-
vention, a nutritional support with carbohydra-
tes and protein combined solutions was obtain-
ned. The authors Nygren A., Thoreell A and
Ljunggvist O. [12] published astonishing re-
sults and confirmed that shorter pre-operative
fasting time, significantly reduced insulin re-
sistance in surgical patients with major surgical
trauma.

The values higher than 2U are an indica-
tion of insulin resistance. In our study, the
values higher than 2 U were not registered in
any patient. The differences in the results of the
above-cited authors [11, 12] and our study are
due to the inclusion criteria. In our study, the
inclusion criteria was the level of HgAlc <
5.7%. This reliably rules out diabetes and pre-
diabetes in patients. Therefore we can say that
the results from our study are precise because
all the patients in this study had intact pan-
creatic function.

Literature agrees on the fact that insulin
resistance in the early post-operative period is
located in peripheral tissues, predominantly
muscles. In these tissues the intercellular acti-
vity of the proteins responsible for glucose
transport is malfunctioning [9]. On the other
hand there is a strong evidence that different
types of amino acids in different extent im-
prove glucose utilization by muscles which im-
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proves glucose oxidation [19]. These results
are giving priority to the protein solutions over
other solutions in surgical patients. Amino acids
solutions as protein sparing therapy in surgical
patients are reserved for the post-operative pe-
riod. Maybe it is time to change the usual cli-
nical practice.

Insulin resistance by itself or accompa-
nied by elevated blood sugar leads to increased
morbidity and mortality. In this study, changes
of the insulin resistance were followed by sig-
nificant changes in blood glucose. In our study,
the postoperative blood glucose values were
increased in the control group (from 5.21 mmol/I
to 5.77 mmol / I), while in the study group were
decreased (from 5.39 mmol / | to 4.79 mmol/l).
Maitra et al. [20], Zong et al. [21] and Srceva
et al. [22] argue that the administration of
different fluids in the pre-operative period dif-
ferently affect the blood sugar levels. From this
study and the studies of Srceva [22] and Zong
[21] we can clearly conclude that pre-operati-
vely given amino acids has strong positive
impact on the postoperative blood glucose levels.

From the large number of endocrine stu-
dies it is known that protein intake triggers
increased protein anabolism and increased in-
sulin secretion [13].

In our study, insulin levels (expressed by
C-peptide) did not show significant change
between the groups. Anyhow, worth to note is
the fact that postoperative values of insulin
were lower in the control group compared to
the study group (1.37 ng / ml versus 1.47 ng /
ml). Similar to this, Perrone et al. [11] obser-
ved a significant drop in insulin levels and in-
sulin resistance in patients who received com-
bined carbohydrate-protein solution pre-opera-
tively. In contrast, Srceva [22] although wor-
king by different protocol, has proved a strong
insulin-tropic effect of the amino acids given
preoperatively to patients with minor surgical
trauma. The differences in the two studies may
be due to several factors. In the study of Srceva
[22], baseline C-peptide was determined before
the intervention with amino acids and the
volume of the given amino acids was assessed
by body weight. It seems that caloric intake of
440 kJ (although with energy value equal to a
small meal) is hypo caloric to stimulate the
secretion of large amounts of insulin.

Isolated discussing of the insulin resistan-
ce, insulin and blood glucose is possible but is
not adequate due to the wide range of factors
involved in its determination. In patients with
diabetes, insulin resistance is correlated with
the plasmatic insulin and glucose concentra-
tions. Decreased insulin levels are proportional
to insulin resistance [11].

In surgical patients, the shift from anabo-
lism to catabolism promotes glycemic deregu-
lation and insulin resistance. For our study, the
postoperative cortisol levels in both groups
showed significant increase. Although the chan-
ges were not significantly different between the
groups, it shows that in patients who undergo
radical mastectomy the stress response and
catabolism are activated. The elevated levels in
one of the anti-insulogenic hormones (cortisol)
in our study did not correlate with the increased
insulin resistance in patients who received pre-
operative calories. The study of Thorell A and
coworkers [12], confirms insulin resistance in
the absence of elevated cortisol levels. Kee et
al. [23] argue that the parenteral administration
of amino acids enhances the whole anabolic
function of the body. From here it is confirmed
that pre-operative fasting and low calories
nutrition is a strange way of preparing the body
for stress.

Insulin resistance is mathematical obtain-
ned product from the levels of C-peptide and
glucose. The advantage of the mathematical
calculation is in the parallel with the calculated
functionality of the pancreatic beta cells and
the sensitivity of the cells to insulin.

Literature is rich in studies that debate
about the isolated insulin resistance, but there
is a lack of studies which cover the overall pic-
ture of glycemic response in correlation with
resistance, sensitivity and beta cell function-
nality.

During stress, the pancreatic cells have
compromised functionality. Prisseig [24] pro-
ved their limited ability to adapt to newly occur-
red changes under these conditions. The mathe-
matical calculation model for the functionality
of the beta cells, reflects their activity, but not
their pathological condition. In patients without
diabetes, the functionality of the beta cells
would normally be about 100%. In this study,
the pre-operative values of the beta cells func-
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tionality in both groups were close to normal.
On the contrary, the postoperative beta cell
functionality was reduced in the control group
compared to the group with caloric load (73.61
+ 11.3 SD versus 101.64 + 30.2 SD). This
means that patients who are "hungry" pre-
operatively, show decreased beta cell ability to
secrete "enough good" insulin for reversion of
the extra glucose (product of the stress respon-
se) postoperatively. At the same time, in this
group, the reduced sensitivity of the peripheral
tissues to insulin is noticed (to 93% compared
to 108% which occurs in the examined group).
Although these figures are rough surrogate of
the glyco-methabolic response and their inter-
pretation can hardly be isolated, it is clearly
apparent that "hungry" patients behave like being
"diabetic" in the postoperative period. This
means that the body is overloaded with endo-
genous glucose in the presence of elevated
levels of insulin and peripheral tissues inability
to use it.

Conclusion

From the above, we can conclude that
pre-operative intake of amino acids in surgical
patients scheduled for radical mastectomy,
reduces the occurrence of insulin resistance and
hyperglycemia, and improves the functionality
of the beta cells in the presence of increased
cortisol levels.

Limitations and recommendations

This study has several shortcomings. The
number of respondents is small. Age inclusion
criteria (3060 years) is a heterogeneous age
group, but the literature is determined that age
does not have impact on the insulin resistance
[7]. A second drawback is that the caloric load
with 440kJ was used in all patients regardless
the body weight. The reliability of the study
would be higher if it demonstrated the impact
of the pre-operative support with different
nutrients divided in several groups. The data
derived from the mathematical model (HOMA
2) would be much more reliable if being com-
pared with the clinical model of euglycemic-
hyperglycemic clamp.

Although small, from our study we can
draw back several recommendations. This study
opened the door for a larger study to access the
problem of preoperative nutrition and glycemic

response. Rough surrogate figures shown from
the mathematical model (HOMAZ2) can be dis-
cussed through clinical vocabulary and should
be used in larger number of clinical studies. If
the results of this study are confirmed in large
clinical study, the applicability of the method
can be used in daily surgical practice especially
in patients with diabetes.
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Pesume

HHUBO HA HTHCYJIMHCKA
PE3UCTEHIIUJA, T'IMKEMUJA

N KOPTHU30JI KAJ XUPYPIIIKHA
IHAIIMEHTHU 11O KAJIOPUCKO
BHECYBAILE AMUHOKUCEJINHA

Mapuja Josanoscku-Cpuesal,

buajana Kysmanoscka®, Maja Mojcosa®,
Aunnpujan Kapranos!, Mupjana lllomosyesa’,
Mapuna Temenkoscka-CreBanockal,
Aunexcannpa 'appuiiosekal, Cotup CraBpuauc?,
3opan Cnuposckn®, Bopucaas Konmos®,
Annta Kokapesal, Pucro Toxopos*

! Knunuka 3a anecresuja, peaHumanuja

Y UHTEH3UBHO JIEKyBahe, MeUIIMHCKU (aKyJITeT,
Yuusepsurer ,,CB. Kupun u Meronuj*, Cromje,

P. Makenonuja

2 KiuHuKa 3a yposoruja, Meuiuncky (akyTer,
Yuusepsurer ,,Cs. Kupun u Metoauj“, Crormje,

P. Makenonnja

3 Kiunuka 3a TopakoBacKyJlapHa XUpPypruja,
MenunmaCckn dakynret, YHUBEp3uTeT ,,CB. Kupmn
u Metoamj“, Ckomje, P. Makenonuja

Boseg: OniepaTHBHHOT CTPEC-OATOBOP PEe3yi-
THpPA CO 3rOJEMEHO HUBO Ha aHTUUHCYJIOT€HH XOP-
MOHH ¥ HaMaJIeHa CeKpelja Ha MHCYIHH. BakBoTO
XOPMOHCKO MHJIE T'O 3rojieMyBa MOPOMIUTETOT Kaj
XUPYPIIKUTE MAIMEHTH MOPaJH T0jaBa Ha XHUIIEP-
TIIMKEMHja U MHCYJIMHCKA pe3ucTeHuja. Jntepary-
paTa Benu JieKa MpeloIepaTuBHOTO TIIaAyBamke Kaj
XUPYPIIKK TMAIUEHTH € JIOMOJHHUTENEH MPOMOTOP
Ha MHCYIWHCKa pe3ucTteHnyja. llen Ha oBa uctpa-
JKYBame € Jla Ce aHAIM3Upa BIIHMjaHUETO Ha TPEJ-
OTIEPaTUBHOTO KaJIOpUCKO BHecyBame oa 440 xJ
BpP3 HUBOTO Ha KOPTU30JI, HHCYJIUHCKATa PE3UCTEH-
nja v (QyHKIMOHATHOCTa Ha OeTa-KIETKUTE Kaj
XUPYPLIKUTE MAIlUESHTH.

Maiuepujan u meiuog: Ctynmjata BKIydyBa
20 manmMeHTKW Ha KOW MM € 3aKakaHa paJrKaTHa
MacTekTomuja, Ha Bo3pact 30—60 rogunam, 6e3 armaHa
aHamHe3a 3a qujaberec u BMI < 30 m? moneneHu
BO JBe Ipynu. McrimryBaHata rpyna A, BedepTa Mnpex
olepaTUBHATA WHTEPBEHLHMja, J00M HHTPaBEHCKH
1000 ml aMuHOKHMCENWHH, 0/IeKa KOHTPOJIHATA TPY-
na b He noOu HukakBa nH}y3mja. Kaj nere rpymu
MaUeHTH, rkemuja, C-TIenTH ¥ KOPTU30J Ce O]l
peaoyBaa mpenonepaTHBHO M 24 dYaca IocTorepa-
tuBHO. O noOuenute BpeaHoctu 3a C-mentup u
TIIMKeMHja, co KoMIjyTepckuot moaen (*"HOMA?2)
ce TpecMeTyBaa BpPEIHOCTHTE 3a MHCYJIHMHCKA pe-
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sucrenmyja (MP), pynkinunonanHocta Ha 6eTa-KieT-
kute (bera) n nacynuHcka cersutuBHOCT (HC).
Pesyniuaiiu: 1locTonepaTtuBHUTE BPEIHOCTH
Ha MHCYJIHMHCKa pesuctenuuja (0.94 £ 0.12 vs1.13 +
0.2; p = 0.03) u rukemuja (4.79 + 0.5 vs 5.77 +
0.6; p = 0.001) Gea NMOHUCKM BO HCIUTYyBaHATa
rpymna cropeaeHo co KoHTponHaTa rpymna. [locrorme-
paTUBHUTE BPETHOCTH HA KOPTHU30J BO JBETE TPYITH
0ca 3HAYMTEIHO TOBUCOKU CIIOPEICHO CO Mpe-
oneparuBHuTe (p = 0.005 u p = 0.001), HO HE Oea
3HAUUTENTHO pa3iuyHu Mery cebe. McmutyBaHara
rpyna nokaxka MoBUCOKH BpenHocTy 3a beta u UC.

[IpoueHTyanHuTEe TPOMEHH Mely rpynuTe 06ea cur-
audukantau (p < 0.05) 3a P, UC, bera u rim-
KeMHja.

3axnyyok: IlpenonepaTHBHOTO KaJOPHCKO
BHECYBalh¢ BIIMja¢ HAa HaMallyBambe HA WHCYJIMH-
CKara PE3UCTCHIMja W TIIMKEMHja BO YCIOBH Ha
IMOKAY€HO HMBO Ha KOPTH30I.

KayyHu 300poBH: MHCYJHHCKAa DPE3HCTCHIIM]jA, KOPTH-
30J1, aMUHOKHCEINHU, XUPYPIIKU TAllUEHTH

*HOMA 2 MOJEINOT € JoCTaleH Ha
www.OCDEM.ox.ac.uk



