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Chapter 6 
Rats feeding a high fat-high sugar diet have reduced 

temperature and locomotor disturbances following Roux-

en-Y gastric bypass surgery 
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Abstract 

Background and objective: Nutrition could be a trigger of diverse gastrointestinal 

responses just as RYGB is, therefore we investigated whether feeding Western-style high 

fat diet with added sugar (HF/S) could affect recovery and alter energy balance regulation 

in rats that underwent RYGB surgery. 

Methods: The daily thermoregulation and physical activity of adult Wistar rats were 

measured by radio telemetry. Rats were maintained on either HF/S or low fat (LF) diet 2 

weeks pre-, and postsurgery, underwent either RYGB or sham surgery. Daily energy 

intake, body weight was documented and energy efficiency calculated. 

Results: The energy intake, body weight gain and energy efficiency of HF/S rats were 

lower than that of LF rats. Thermoregulation and physical activity level of HF/S rats 

resembled that of control animals, while these parameters were highly impacted in LF 

animals with a blunting of circadian rhythmicity as a most outspoken phenomenon. 

Conclusion: HF/S diet seems to alleviate the stress after RYGB surgery compared to a LF 

diet, in spite of greater weight loss and reduced energy efficiency. 
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Introduction 

 According to the World Health Organization, worldwide obesity has doubled 

since 1980, and 39% of both men and women (aged 18+) were overweight (BMI ≥ 25 

kg/m2), and 11% of men and 15% of women were obese (BMI ≥30 kg/m2).in 2016. 

(WHO Global Health Observatory data 2016). Since obesity is associated with several 

chronic impairments such as cardiovascular diseases (Arterbum et al 214) type 2 diabetes 

(Ribaric et al 2014), respiratory disorders (Jeong et al 2017) and some types of cancer 

(Arterbum et al 214) the above mentioned numbers cause a huge economic burden both 

on individual and society levels (Biener et al 2017, Finkelstein et al 2009). It is therefore 

imperative to find effective treatment options. Bariatric surgery has been proven to 

produce successful long-term weight loss, which is superior to traditional weight loss 

methods not only in the amount of weight lost but also in that weight regain is much 

smaller following these surgeries. Additionally, reduced incidence of type 2 diabetes 

mellitus (Arterbum et al 2014), heart disease (Pontiroli et al 2011) and cancer (Ashrafian 

et al 2011) have been observed following these surgeries. Rouex-en-Y gastric bypass 

(RYGB) has been the gold standard in the last decades (International Diabetes Federation 

2015, Miras et al 2018) producing the abovementioned results with relatively small 

mortality and morbidity rates (Bruschi Kelles et al 2014, Lent et al 2017). 

 Despite these excellent track records, the underlying mechanism of weight loss 

after RYGB is still not clearly understood. Thus, in the present study we investigated the 

question whether the reduced food intake observed after RYGB alone responsible for the 

weight loss or it is accompanied by decreased energy efficiency as well. In our previous 

experiment rats underwent ileal transposition (IT) reduced their energy intake and their 

energy expenditure, and their energy efficiency stayed intact. In this experiment, we 

looked into whether the energy efficiency of RYGB rats changes after the surgery, 

explaining (at least partially) the effectiveness of this procedure. 
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 Recently it has been in the focus of interest that whether the quality of diet 

influences the outcome of the surgery. Indeed, RYGB patients experience a markedly 

altered eating pattern: reduced meal size, meal eating rate, emotional and uncontrolled 

eating (Laurenius et al 2012, Nance et al 2018) and have a decreased hedonic drive to 

consume highly palatable food (Nance et al 2018, Schultes et al 2010) coupled with a 

heightened acuity for sweet taste (Manning et al 2015, Shin et al 2011) although results 

are conflicting (Shin et al 2011). RYGB patients also exhibit decreased preference for 

high carbohydrate (Shin et al 2011, and high fat foods (Manning et al 2015, Olbers et al 

2006) which may further support weight loss, although it is still unclear whether the 

altered food preference affects food intake per se (Nielsen et al 2019). Rats showed 

aversion towards high fat diet following RYGB (le Roux et al 2011, Mathes et al 2016, 

Seyfried et al 2013) with similar eating behavioral alterations as humans (lMathes et al 

2016, Seyfried et al 2013), although it is well known that rats usually prefer high fat diet 

when they have the choice (Mathes et al 2016, Zheng et al 2009). High fat diet is known 

to lead to obesity with its comorbidities thus the current dietetic recommendation is that 

fat from dietary sources should provide 20% to 35% of energy intake per day for healthy 

adults, with increased consumption of n-3 polyunsaturated fatty acids and limited intake 

of saturated (10%) and trans-fats (less than 1%) (Position of the Academy of Nutrition 

and Dietetics 2014, WHO Healthy diet 2018). Interestingly RYGB seems to blunt the 

obesogenic effect of high fat diet (Mathes et al 2016, Raghow 2017, Zheng et al 2009,) by 

restoring the endogenous fat-satiety signaling pathway by increasing the production of 

oleoylethanolamide (OEA) from the upper jejunum. OEA secretion is significantly 

reduced in obese rats, but when animals (feeding on high fat diet) undergo RYGB the 

increased secretion of OEA activates intestinal peroxisome proliferation activator 

receptors-α (PPARα) a lipid-activated nuclear receptor implicated in regulating the 

absorption, storage and utilization of dietary fat (Lefebvre et al 2006, Schwaartz et al 
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2008). The activation of PPARα by OEA is accompanied by enhanced dopamine 

neurotransmission in the dorsal striatum and reduces preference for high fat diet (which 

effect was transmitted by the vagal nerve) (Hankir et al 2016, Schwartz et al 2008) after 

RYGB in rats. Knowing that rats (and humans) avoid or at least decrease their fat intake 

after RYGB we asked the question, whether high fat-high sugar diet following RYGB 

introduces an additional stress and thus further adds to the appetite reduction seen after 

RYGB. It is well known that dietary fat and especially saturated fat and trans-fat could 

induce the activation of the hypothalamo-pituitary-adrenalal axis (Sears et al 2015) and 

fat has been shown to induce chronic inflammation (Gil-Cardoso et al 2017, Ruiz-Núñeza 

et al 2013). On the other hand, however, there is also evidence that eating a high fat diet 

protects against effects of stress, as shown by less disturbance of behavioral and 

physiological circadian rhythms of rats feeding a HF-diet compared to those feeding a 

low fat (LF) diet in response to social defeat stress (Buwalda et al 2000). Loss of 

circadian rhythmicity is believed to be an indicator of malaise after both social defeat 

stress and surgical intervention (Harper et al 1996).  

In this study, we focused on the early recovery phase after surgery, in which rats 

display malaise due to the RYGB surgery assessed by reduced daily locomotor activity 

(Harper et al 1996).  For this reason, we equipped rats with temperature and locomotor 

loggers to investigate more in detail the behavioral and thermogenic components of 

recovery from surgery.  This is of particular interest, since dietary fat has been shown to 

induce chronic inflammation (Gil-Cardoso et al., 2017; Ruiz-Núñez et al.,2013), which 

may aggravate surgery-induced malaise. Loss of circadian rhythmicity is believed to be 

an indicator of malaise after both social defeat stress and surgical intervention (Buwalda 

et al 2001, Harper et al., 1996). Thus, in the current study, we investigated the effects of 

RYGB surgery on a number of behavioral and physiological parameters that fluctuate 
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according to circadian rhythmicity, in rats subjected to feeding a western style diet rich in 

fat and sugar compared to rats feeding a healthy LF diet. 

 

Methods 

Animals and housing 

Adult male Wistar rats (from the breeding colony of the Department of Animal 

Physiology at the University of Groningen, weighing 473±9.5 g) were individually 

housed in Plexiglas cages (25 × 25 × 30 cm) on a layer of wood shavings with a gnawing 

stick each. Climate control was set at 20±2°C, humidity at 60±5% and the light/dark cycle 

was 12:12 h (lights on between 5am and 5pm). Animals were handled daily and weighted 

before lights off. Water and standard chow (17530 J/g, 4.192 kcal/g; fat content 13.5% ; 

protein content 28%; carbohydrate content 58% ; Rmh-b 1410; Arie Blok Diervoeding, 

Woerden, The Netherlands) were provided ad libitum and their intake was measured 

daily. All methods, animal work and experiments were approved by the Institutional 

Animal Ethical Committee of the University of Groningen. 

 

Diet 

Rats were randomly divided into two diet groups: low fat (LF; n=14; (17530 J/g,; 

fat content 13.5% ; protein content 28%; carbohydrate content 58% ; Rmh-b 1410; Arie 

Blok Diervoeding, Woerden, The Netherlands) and a house made high fat/high sucrose 

diet (HF/S; n=14; (Sucrose: 1500g, Rmh-b: 1410: 4072g,Casein: 1000g, Soy oil: 666g, 

Beef tallow: 2000g, Salt mix:236g,Vitamin mix: 155g, Arabic gum:500g, 21789 J/g, 

5.773 kcal/g; fat content 28%; protein content 19.5% ; carbohydrate content 52.5%). 

Rouex-en-Y gastric bypass surgery was performed on day 14th, on 10 of the 14 animals 

on LF diet and all animals of the HF/S group (n=14). The remainder of the LF group 

(n=4) underwent sham operation. For postoperative values, only animals were used which 
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lasted until the final day of the experiment (postoperative day 24; sham (LF) n=4. LF 

n=6, HF/S n=6). 

 

Surgery and data acquisition 

 Transmitters (model TA10TA-F40; Data Sciences, St. Paul, MN) for the 

measurement of body temperature and activity by radio telemetry were implanted in the 

peritoneal cavity under N2O–halothane anesthesia 4 weeks before surgery. A radio 

receiver (model RA1010; Data Sciences) was mounted underneath each cage and 

attached via a BCM-100 consolidation matrix to a computerized data acquisition system 

(Dataquest IV, Data Sciences), which assessed the body temperature and locomotor 

activity of each rat continuously from pre-surgery day 7 until day 23 post-surgically. 

When an animal moved the strength of the signal received by the system changed thus 

allowing the assessment of locomotor activity by counts. Locomotor activity was 

recorded continuously and cumulatively stored at 5 min intervals. To obtain a reference 

level of locomotor activity the mean activity count value of 1 week prior surgery was 

considered as 100% activity for the given animal. Activity counts were expressed as 

percentage of pre-operative values and group averaged were calculated on transformed 

data (Buwalda et al., 2001). The intraperitoneal transmitter emitted a temperature 

dependent frequency-modulated signal (received by the radio receiver), when body 

temperature was sampled at every 5 min for 10 s. 

 Roux-en-Y gastric bypass surgery was performed as described by Bueter et al 

(Bueter et al 2012). In short, following isoflurane anesthesia the abdomen was shaved and 

disinfected with surgical scrub then a midline laparotomy was executed. During sham 

surgery, a 7mm gastrotomy on the anterior wall of the stomach and a 7mm jejunotomy 

with subsequent closure at both locations were performed. In the RYGB group the 

proximal jejunum was transected 15 cm distal to the pylorus to create the biliopancreatic 
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limb. The common channel was made by transecting the ileum 25 cm proximal from the 

ileocecal valve where a 7mm side-to-side jejuno-jejunostomy was performed between the 

biliopancreatic limb and the common channel. Animals were maintained on wet diet (LF 

or HF soaked in tap water), for 5 days post-surgically then their respective solid diet was 

offered again. 

 

Experimental procedures 

 On day 24 postoperatively rats were sacrificed. Animals were placed in an 

isoflurane-filled chamber for sedation, followed by heart puncture. Liver, spleen and 

kidneys were carefully excised and weighed. The following adipose tissue pads were 

obtained and weighted: epididymal, retroperitoneal, mesenteric, subcutaneous and 

intramuscular. Additional fat content of the carcass, skin and intestine were obtained by 

drying them in an oven at 65°C for three weeks then the tissues were put in a petroleum-

based Soxlet fat extractor to dissolve the remaining fat. The dried tissues were weighed 

before and after fat extraction. 

 

Energy efficiency calculation 

Energy efficiency is the ability of the rat to efficiently use the energy intake for 

the use of body (weight) homeostasis over a period of time. We calculated energy 

efficiency by using the following equation: Energy efficiency = {(Δ Body weight (g) / 

cumulative energy intake (kJ)) x 1000}per week (Gong et al 2016). 

 

Data analysis 

 All data are expressed as mean ± standard error of the mean (SEM). In this study 

the baseline period was defined as 1 week before surgery. Body composition parameters 

are presented in absolute numbers or analyzed as a percentage of total body weight. 
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Differences between groups were tested for significance using two-way ANOVA with 

surgery and diet as factors or one-way ANOVA with post hoc Tuckey’s multiple 

comparison. Where time was a factor a repeated measure ANOVA was performed. P-

values < 0.05 were considered statistically significant and statistics were done with IBM 

SPSS software 23.  

 

Results 

Body weight loss and energy intake 

 Before surgery the average body weight of the different diet groups were Sham 

455.0±18.5, LF 473.5±15.6 and HF 569.2±18.0. Following surgery both diet groups 

showed reduction in body weight compared to baseline values, which persisted 

throughout the postoperative period (week-1 F3, 20= 111.643 p<0.01; week-2 F3, 20= 

107.569 p<0.01; week-3 F3, 20= 116.292 p<0.01). Post hoc analyses showed that during 

the whole period both, the LF (p<0.05) and HF (p<0.05) showed more weight change, 

resulting in lower body weights compared to the sham animals (Figure 1). The decline in 

body weight was strengthened by a diet effect from the second postoperative week until 

the end of the experiment. HF/S lost significantly more weight compared to the LF diet 

group (p<0.05, p<0.01 respectively per week) (Figure 2A).  
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Figure 1. Effect of RYGB surgery and sham on body weight. Level of significance are indicated 

with * for p<0.05.  

 

 

Figure 2 Effects of RYGB surgery and Sham (LF) surgery in rats on a high fat/sucrose 

(HF/S) or low fat (LF) diet on body weight (A) and energy intake (B day, C night). 

Levels of significance are indicated with * for p<0.05 and ** p<0.01 for surgery and $ for 

p<0.05 and $$ for p<0.01 for diet effects with two way ANOVA. 

172



 

 During the baseline week, no significant differences were seen in energy intake 

between the different groups (Figure 2B). After the first week following RYGB (during 

which liquid food was predominantly given), rats undergoing RYGB surgery consumed 

less than the Sham group, and their daily energy intake failed to return to pre-operative 

values. This was seen both during day (F3, 20 = 2.507 p<0.05; Figure 2B) on week-3, and 

at night on week-s and 3 (F3, 20 = 15.820 p<0.01, F3, 20 = 10.269 p<0.01, respectively; 

Figure 2C). No diet effect in daily energy intake was seen, both during day and night.   

 

Energy efficiency 

 Before surgery (baseline period=1 week before surgery) all groups showed 

positive values on energy efficiency, with no differences between the groups (Figure 3B). 

Surgery resulted in negative energy efficiency during the first two weeks postoperative 

(F3,19 =50.257 p<0.01 and F3,20=11.5945 p<0.01respectively per week). Between diet, 

HF/S showed an even larger reduction in energy efficiency during the first (p<0.01) and 

second (p<0.01) week postoperative (Figure 3A). 

 

Figure 3. Effects of RYGB surgery and Sham surgery in rats on a high fat/sucrose (HF/S) 

or low fat (LF) diet on energy efficiency in 7-day periods. The insert (B) shows baseline 

(1 week before surgery) energy efficiency in the different groups. Levels of significance 
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are indicated with ** for p<0.01 for surgery and $$ for p<0.01 for diet effects with two 

way ANOVA.  

 

Circadian rhythmicity of body temperature and physical activity  

 Pre-operatively all the different groups showed similar rhythmicity in body 

temperature and physical activity (Figure 4A, 4B). During the first three days after the 

surgery the LF diet group failed to restore their body temperature to normal values again 

(Figure 4A) when compared to the HF/S diet group (F1,16=4.821, p<0.05) and the Sham 

group (F1,16=,5.461 p<0.05). Repeated measures of ANOVA revealed significant time 

effect (F45,450=3.000 p<0.05) on body temperature, however between-subject analysis 

showed no differences the LF diet and the HF/S diet groups (Figure 4A). 

 Surgery resulted in an overall decrease (F1,16=9.858, p< 0.01) of physical 

activity, however rats on the LF diet showed lower levels compared to the HF/S diet 

group (F1,16=16.544, p<0.01) (Figure 4B). Repeated measures ANOVA revealed a 

significant effect of time (F44,440=4.969, p<0.001) on locomotor activity (in %). Even 

though there was no interaction with diet, between-subject analyses showed that the LF 

diet group had significantly lower locomotion activity than the HF/S groups did after 

surgery (p<0.01, Figure 4B). Neither diet group exhibited restoration of the day-night 

rhythmicity in energy intake within the first two weeks after RYGB surgery (Figure 4C).  
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Figure 4: Effects of RYGB surgery on a high fat/sucrose (HF/S) or low fat (LF) diet on 

circadian rhythmicity in body temperature (A), activity (B) and energy intake (C).  

 

Discussion 

In the present study we observed that rats feeding a HF/S diet and undergoing 

Roux-en-Y gastric bypass (RYGB) surgery 1.) demonstrated more pronounced reductions 

in body weight and 2.) had reduced stress responses measured by circadian 

thermoregulation and locomotor activity changes relative to rats feeding a LF diet. These 

differences in body weight loss could not be explained by differences in energy intake 
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alone. Energy efficiency, however, was significantly lower in the HF/S-fed rats relative to 

the LF-fed rats that both underwent RYGB. Thus, it seems that RYGB surgery activates 

certain pathways, that produces a disproportionally greater body weight loss than it would 

be expected based on the lower energy intake alone. These differences in body weight 

could be explained partially by 1) differences in food intake between aforementioned 

groups, 2) RYGB causes reductions in energy absorption that are more pronounced in the 

HF/S feeding rats than in the LF feeding rats (Mahawar et al, 2017). 3) RYGB reduces 

energy expenditure in LF feeding rats below that of HF/S feeding rats. 

There are several possible mechanisms which may play roles in energy intake 

reduction: lower set point of satiation, altered food selection choices, changes in the 

microbiome, altered gut hormone synthesis, modified gut-brain axis communication. 

RYGB has been reported to lead to an early termination of food intake (le Roux et al 

2006, Miras et al 2013), smaller meal size (Manning et al 2015, Zheng et al 2009) and 

lower meal consuming rates compared to preoperative measures (Laurenius et al 2012, 

Manning et al 2015). These changes may be mediated by alterations in gastrointestinal 

and central neuroendocrine signaling (Laurenius et al 2012, le Roux et al 2006) mostly 

via the celiac branch of the vagal nerve that reaches the nucleus tractus solitaries (NTS) 

(Hao et al 2014) and the arcuate nucleus (Barja-Fernández et al 2015). Brain responses 

after food consumption are augmented by RYGB in the hypothalamus, pituitary and the 

left medial orbital cortex, which is speculated to restore lost inhibitory control of food 

intake (Eickhoff 2017, Hunt et al 2016). Interestingly it is yet unclear precisely which 

gut-generated signals are responsible for the modified brain structure/function after 

RYGB. RYGB also results in altered taste perception (Miras et al 2013, Zheng et al 2009) 

and reduced fat preference (le Roux et al 2011, Mathes et al 2016, Seyfried 2013). 

Indeed, RYGB patients generally display “dieting behavior” after the surgery by selecting 

low fat food options rather than high fat, palatable items (which was typical 
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preoperatively). Interestingly these low-fat foods triggered intolerance in the patience 

with numerous adverse reactions, thus the current dietary recommendations following 

RYGB surgery may need to be reconsidered (Thomas et al 2008). In our study -although 

rats did not have the choice of food- high fat diet was consumed less after surgery but 

resulted in a much better stress management than low-fat diet did supporting that high-fat 

diet may be beneficial after bariatric surgery. 

 As for potential explanation 2) RYGB may lead to malabsorption since a certain 

degree of reduction of fat digestibility has been reported following RYGB in rats and 

mice (Cavin et al 2016, Shin et al 2013), although the degree by which this fecal fat loss 

effects weight loss is under debate (Cavin et al 2016, Kumar et al 2011, Odstrcil et al 

2010. 

While we cannot exclude the second argument, there are reasons to believe that at 

least the third possible mechanism underlying the weight loss difference (reduction in 

energy expenditure) is true. Rats in our study were equipped with telemetry transmitters 

that allowed us to continuously record body temperature and locomotor activity, and both 

these parameters decreased considerably after RYGB in the LF feeding rats, but not in the 

HF/S feeding rats. Fueling body temperature and locomotor activity are energy costly 

(Cannon et al, 2011), and therefore would raise energy expenditure in the HF/S feeding 

rats relative to the LF feeding rats (Ebbeling et al., 2018; Ludwig et al, 2018), hence 

explaining the lower food efficiency in the HF/S feeding rats. Besides using body 

temperature and locomotor activity as proxies for energy expenditure, the pattern and 

amplitude of circadian rhythms of these parameters can also be used to indicate recovery 

from surgery (Harper et al., 1996).  Thus, in contrast to the finding that HF/S feeding rats 

were more affected by RYGB in their energy balance parameters, we observed that the 

normal circadian regulation of body temperature and locomotor activity was more 

dysregulated in rats consuming the LF diet.  In fact, while locomotor activity levels in the 
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HF/S diet group appeared to become normalized 7 days after RYGB surgery, they 

remained lower and fluctuating much less in the LF diet group.  While we do not know 

the underlying mechanisms for the aforementioned discrepancy, the seemingly protective 

effects of the HF/S diet on body temperature and locomotor fluctuations are reminiscent 

of previous data from our group showing that a HF/S diet is also protective against social 

defeat stress-induced derangements in fluctuations of body temperature and locomotor 

activity (Buwalda et al., 2001).  It was speculated that a HF/S diet improves emotional 

resilience (van Dijk et al, 2008), based on the fact that a HF/S diet prevents loss of 5HT-

1a autoreceptor sensitivity following social defeat stress (Buwalda et al., 2001).  

The observations that HF/S feeding could suppress thermoregulatory and 

locomotor stress responses is also surprising in light of the finding that high fat-high 

sucrose diet has been linked to obesity (Katz et al 2014) as it showed clearly in the 

preoperative food intake, body weight and energy efficiency data from the present study. 

The fact that HF/S diet consumed the least amount post surgically with the greatest body 

weight loss resulting in a low energy efficiency clearly indicates that some physiological 

mechanisms were switched on, conveying a reduction of food intake. One of these 

pathways could be that serotonergic activity is suppressed by high fat diet (Buwalda et al 

2001, Oh et al 2016), leading to reduced food intake and body weight by accelerating 

lipid metabolism via increasing the concentration of circulating bile acids (Watanabe et al 

2010) and enhancing lipolysis in adipocytes and gluconeogenesis in hepatocytes through 

5HTR2B (Sumara et al 2012). Additionally, high fat diet has also been shown to increase 

inflammation and introduce stress related behavioral dysfunction (de Sousa Rodrigues et 

al., 2017). Thus, it is not clear whether the stress alleviating effect of HF/S diet is only 

effective short term (immediately after surgery) but later causes inflammation and stress 

related dysfunction or it is the low-fat (high carbohydrate) diet which results in less 

adaptive stress responses. One possibility may be that the HF/S feeding rats have an 
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increased intra-abdominal fat content, which -directly after surgery- would diffuse some 

of the immunological responses that are associated with gastro-intestinal surgery (Sun et 

al., 2011). 

The question is whether and how this is relevant for clinical purposes. Obese 

humans undergoing RYGB surgery have frequently improved mood already because of 

the fact that they lose weight (Polovina et al, 2019), but higher weight loss as well as 

improved circadian functioning may be mediated in non-compliant individuals when they 

are subjected to a diet with a higher fat content. We are not aware of any study that 

investigated the outcome of RYGB surgery in humans subjected to low versus high fat 

diets, but it may be worth investigating this. 

The limitation of the study was that 1.) we did not include a sham operated control 

group subjected to a HF/S diet, e.g. to investigate whether the aforementioned 

discrepancy was also found in the sham operated rats, albeit to a lesser extent. If such an 

effect had happened, then the observed effects would have been due to the surgery stress 

and not to the RYGB procedure per sé.  The sham-operated LF group, however, did not 

show major impairments in circadian rhythmicity after surgery, nor did they display 

major weight loss. 2.) Fecal energy loss was not assessed, which could have given a more 

complte picture of energy balance of the animals. 

In summary, our results show that rats feeding a HF/S diet appeared to have a 

lower response to the RYGB surgery in terms of lesser disturbance of circadian body 

temperature and locomotor rhythmicity compared to rats feeding a LF diet. These effects 

in the HF/S feeding rats, however, were associated with greater weight loss, greater intake 

reduction, and reduced food efficiency than those feeding a LF diet. The mechanisms by 

which feeding a HF/S diet exerts these effects may be of clinical importance, and deserve 

further attention. 
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