
8.  Summary 
 

Tryptophan (TRP) is one of essential amino acids and as a precursor of numerous 

important endogenous substances and proteins it exerts a fundamental role in maintaining 

body homeostasis. Chemical compounds formed during TRP metabolism include serotonin, 

niacin, melatonin, and NAD+. The kynurenine pathway(KP) is an important pathway of 

tryptophan catabolism, responsible for approximately 90-95% of the breakdown of this amino 

acid. Changes in the concentrations of KP metabolites, including L-Kynurenine and kynurenic 

acid (KYNA), have been well documented in the course of inflammatory response diseases 

and in the pathogenesis of numerous neurological and psychiatric diseases. Few studies 

describe the effects of anaesthesia on the metabolism of amino acids, including tryptophan 

(TRP). To our knowledge, there are no studies comparing the effects of regional and general 

anesthesia on TRP metabolism. Therefore, due to the important biological role of TRP 

metabolism products, it seems reasonable to perform studies demonstrating difference in 

tryptophan metabolism in patients undergoing the same surgical procedure.  

The aim of the study was to analyze changes in plasma concentrations of tryptophan 

and its selected metabolites, kynurenine and kynurenic acid, in patients undergoing elective 

hip replacement using three methods of anesthesia: spinal, general inhalational with 

sevoflurane, and total intravenous anesthesia with propofol. 

The study was prospective, observational. The study included 67 patients undergoing 

elective total hip replacement surgery between 2017 and 2018 within the 1st Department of 

Anesthesiology and Intensive Care, Department of Orthopaedics and Traumatology, and 

Department of Orthopaedics and Rehabilitation, Medical University of Lublin. The 

assignment to study groups depended on indications/contraindications for a particular type of 

anaesthesia and informed consent of a patient. Patients were divided into 3 study groups: SEV 

- general inhalational anaesthesia with sevoflurane, TIVA - total intravenous anaesthesia with 

propofol, PP -spinal anaesthesia with ropivacaine. 



 The study material was patients’ blood collected at 5 time points: 1.Before the 

beginning of anesthesia(T1), 2. After induction of anesthesia, before the beginning of surgery 

(T2), 3. At 30 minutes of surgery (T3), 4. After the end of anesthesia (T4), 5. In the morning 

of the first postoperative day (T5). Whole blood samples were centrifuged and obtained 

plasma was frozen at -72
o
C until analysis. Tryptophan, kynurenine and kynurenic acid 

concentrations were determined by HPLC/MS method. Statistical analysis was performed 

using Statistica 13.1 software (Dell, Round Rock, USA). 

 A significant decrease in TRP concentration in the early perioperative period was 

observed in all study groups, with a subsequent increase in concentration on the first 

postoperative day. The greatest change in concentration, compared to baseline (T1), was 

observed at T3 and was 27%, 22% and 32% in the SEV, PP and TIVA groups, respectively. A 

transient increase in L-KYN and KYNA levels was observed in the SEV group, with a 

maximum increase of 38% in L-KYN and 60% in KYNA at T3 compared to T1. The 

concentrations of L-KYN and KYNA reached baseline values at T5. No significant changes in 

plasma L-KYN and KYNA levels were observed in the other groups. In studied groups, there 

was a significant changes in Kyn/Trp ratio, reflecting IDO activity in plasma, with the largest 

fluctuations found in the SEV group. Maximum increase in the kinetics of this enzyme was 

observed at T3 comparing to T1  in SEV, PP and TIVA groups by 100%, 20% and 31%, 

respectively. IDO activity, decreased on the first postoperative day reaching initial values in 

all studied groups. The changes in TRP, L-KYN, and KYNA concentrations were not 

correlated to time of surgery and anaesthesia.  

Based on the results of the study, the following conclusions were made:  

1. Spinal anesthesia with ropivacaine, general inhalational anesthesia with sevoflurane, and 

general total intravenous anesthesia with propofol results in a decrease in plasma tryptophan 

concentration in patients undergoing hip replacement. This effect is transient and independent 

of the type of anesthesia.  

2. Inhalational anaesthesia with sevoflurane causes a transient, perioperative increase in L-

KYN and KYNA plasma concentrations.  



3. Spinal anaesthesia with ropivacaine, general inhalational anaesthesia with sevoflurane, and 

total intravenous anaesthesia with propofol increases IDO activity. Sevoflurane has the 

strongest effect on the increase in activity of this enzyme.  

4. The observed differences in effects of the studied methods of anaesthesia on tryptophan and 

its kynurenine pathway metabolites seem to result from differences in their 

immunomodulatory properties.  

 


