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f-fly4roxybutyrate «d fr« f.ttj «« cotu:«tr.tl<m. In r.t blood were 

.„r—, dur log . variety of lof 1«—tory .»d nonlnfl«-atory .tree.... 

infl-tor, stresses Included Infection with Strepfocoççu. ¢0.0^,01.5, 

endotoxemla .cd Induced turpentine ebscess. Nonlnfl»».tor, stress«. 

<■■1.,^ fasting plus screen-restraint and fasting plus fenoral fracture. 

Infl—atory stresses caused a «rked Inhibition of the nomal 

fasting-induced ketosis and a reduction in the level of circulating 

free fatty acids, noninflammatory stresses caused no inhibition of the 

nOTMl fasting-induced ketosis but did cause a reduction in the level of 

circulating free fatty acids. 



UcmtXy it h», been suggested that -tabolic response to stress is 

dependent on the type of stress iaposed upon the subject HI. Starvation, 

uncoeplicated by trauma or sepals, results in a high level of circulating 

free fatty acids and a corresponding rise In the level of circulating 

ketone bodies (ketosis). The stress of prolonged or severe exercise has 

been shown to cause marked ketosis [2-8]. Blackburn et al. [9] and 

tymn et al. [10] have shown that sepsis causes a marked reduction In the 

level of circulating ketone bodies and free fatty acids despite concurrent 

starvation. Neufeld et al. [11] have shown in the rat model that sepsis 

causes a depression in both circulating and hapatic ketone bodies and a 

lowering of circulating free fatty acids. The purpose of this 

investigation was to examine further the effect of inflammatory ind 

noninflammatory stress on the level of ß-hydroxybutyrate and free fatty 

adds in the blood using the rat model. Inflammatory related stresses 

were produced by turpentine abscess, endotoxemia and Streptococcus 

pneumoniae infection. Noninflammatory stresses were produced by 

starvation plus screen-restraint or noninvasive femoral fracture. 

Materials and Methods 

Male, Fisher-Dunning rats, F-344/Mai-F were obtained from Microbiological 

Associates, Walkersville, MD. 

Two noninflammatory stresses were produced according to the 

following methods. General anesthesia using halothane was Induced prior 

to manipulation. The first method utilized wire screen-restraint as 

described by Rossi et al. (12) and Brodle et al. [131. A a»»ll h°lc 

was cut In the screen to allow placement of a water spigot within the 

compartment providing water ad libitum. In the second method, femoral 



«. produced by digits ^ P*1Vl*1 

««.bul- - proxiM*! fP®ur «r. gr»P«d fir^y b-x«» the led.« 

^ forefinger of the right hand. The diet.! f~r ^ bnee Joint «re 

oinilerly gt.eped by the left bend. The index fingers »er. held .gelöst 

. „ble. A frectute, consistently loctcd betoeen the proxinel third 

ai iist.1 two-thltds of the fenor. ves produced by controlled. dovnuT 

thunb pressure and signaled by an audible snap. 

Inflaamatory stress uas produced either by a sc Inocula 

4 ,„4« Ta5 or 1 ml o* pu*e spirits 
the nape of the neck of 10* S. Eueunonl««. 1.5, 

of turpentine nanuf.ctured by Warr.n-Gr.han Conpany or by the ip 

injection of 1 el of endotoxin (1 «g/rat. lipopolysaccharide W. E. «U 

01271B8 supplied by Olfco Laboratories). Controls for the rats receiving 

ruble organistes »as an e,ual quantity of heat-killed organises. Controls 

for rat. injected with turpentine or lipopolysaccharide were e,u.l volunes 

o, sterile pyrogen-free saline. Blood »as obtained as described by 

Meufeld et .1. .1« at « *nd *« ^ postinoculation. B-Hydroxybutyr.te 

determined eccording to the ^thod of McGarr, et al. UM- Sert» 

free fatty acids »ere determined by the method o. Dalton et al. U 1 

Results 

g comparison of the effect of inflatory and noninflavatory stress 

on circulating B-hydroxybutyrate acid is sho»n in figure 1. Of 

particular interest is that the inhibition of the normal f.sting-lnduce 

ketosis by infection previously reported by Neufeld et al. IUI can also 

b. caused by the administration of endotoxin or by the induction of a 

curpentine abscess. These infla^atory stresses are also accompanied 

by anorexia and elevation in body temperature, further, these stresses 



result In an Increase in circulating leukocytes. Inflammatory atresses 

esa be distinguished fro« noninflauuatory in that the latter do not 

Inhibit faMting-Induced ketosis. 

leufeld et al. [11] showed that the Inhibition of fasting-induced 

kstosis by infection was accompanied by a decrease in the level of 

circulating free fatty acids. Our data further demonstrate that the 

difference between the effect of noninflammatory and inflammatory 

stress is on serum ß-hydroxybutyrate only, not serum free fatty acids. 

Figure 2 shows that both inflammatory and noninflammatory stresses 

caused a reduction in serum free fatty acids. 

Discussion 

Neufeld et al. [11] reported that the infection-induced inhibition of 

ketosis was accompanied by a concurrent lowering of the level of 

circulating free fatty acids. It was proposed by them that this was 

probably the result of inhibition of lipolysis. The data presented in 

this paper suggest that the effect is a good deal more complicated since 

all stresses tested, inflammatory or noninflammatory, caused a lowering 

of circulating free fatty acids while only the inflammatory stresses 

caused the inhibition of fasting-induced ketosis. The data presented 

in this paper suggest that the levels of ß-hydroxybutyrate acid and 

free fatty acids are influenced by the type of stress imposed upon the 

animal. It might be hypothesized from these data that at least three 

types of stress can be described by the metabolic response in terms of 

serum ketone body and free fatty acid concentrations. 

The first may be described as a physical stress induced by 

starvation and exercise which impose severe demands on the body for 
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«Mrs? reserves. This results in a rapid release of fatty acids fro« 

fat stores cawaing a high level of circulating free fatty acids 

followed by an increase in ketone bodies which can then be used as fuel 

by the peripheral tissue. The second can, perhaps, be described as a 

noninflammatorj stress illustrated here by the screening-restraint 

technique and aseptic femoral fracture. Both of these are manifested 

by a normal production of ß-hydroxybutyrate acid during the fasting 

state but a reduction in the level of free fatty acids. The third can 

be described as a stress of inflammation and is illustrated by 

Infection, administration of endotoxin, and the creation of a turpentine 

abscess. This results in a marked inhibition of fasting-induced ketosis 

and a concomitant decrease in circulating free fatty acids. 

It is important, therefore, that differing forms of stress not be 

indiscriminantly considered together. As shown here, the difference in 

response with regard to serum ß-hydroxybutyrate and free fatty acids was 

noted only when the stress was inflammatory in nature. This implies a 

need for specific forms of metabolic support in human patients suffering 

trauma, infection, or trauma and infection. 
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Legends for Figures 

livr. 1. tffecc of inflatory «d nooinfl—.ory .tr... on .on- 

$-hydroxybucyratc. (bond) .tarv.tion-loducd oloo.tio. of .oro» 

0-hydroxybutyrace, <□) f-ral fracturo. (Q) «r^roatralut. 

(■ ) turpentine .bare.., ( S ) i- P-eu-onlae infection. The data 

for endotoxin are presented separately since it has been observed 

thet the ip injection of sterile pyrogen-free saline causes an 

approximate doubling of the normal level of 6-hydroxybutyric seid. 

A minimum of six rats was used for each data point. 

Figure 2. Effect of inflammatory and noninflammatory stress on serum 

free fatty acids, (band) fasted controls, (□) femoral fracture, 

(O) screen-restraint. (B> turpentine abscess. (•) infection with 

s. pneumoniae, ( A ) endotoxin. 
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