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applications of MCT/LCT m xtures have been described by D. Sailer and M
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fast 84°Vats. The effects of such nutrition on the hyper cat abol i ¢ mammal , -
hgwever, have not been. investigated in great detail to date. As used
herein, the term hypercatabolic refers to a state of el evated energy
expeBedet Descriptionoffigmras which, if uncorrected, results in detrinental
protein cataboli 0 l GeidRe e SAHSS LB VY AutiBbraPiupp&ts disclosed herein.

i f e- t?ﬁﬁéﬁ S0GH ﬁ%ﬁﬁﬁ%ﬁlﬁﬁ S gﬂﬁrﬁ@mhﬂalsamwmww htal supdosst | 0N
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i nfusion of L-[1-14C leucine as a tracer. Quite surprisingly, we found that

certain lipid sources were included in the TPN studies, the mammal s
studies. were significantly nore anabolic than animals receiving the other

i ntravenous diets. As neasured by Hit fogeX and net |eucine bal ance, rats
~infused with one of our controlled lifpid sources were in significant

paesitive bal ance. Using the sanme contlrol | Sﬁd i pid, the highest 65 hepati c

protein synthesis was obtained and® £ gddition, it was found that nore

than 60[err] of the test aninmals' 2 0121036 total caloric requirenments
could be satisfied with that |ipid,solcegithout inpairment of the
fypction of the animal's reticul oend@theli"al system (RES). Details of the
controlled |lipid sources and their uses are described below. 5 Brief

Description of Figures Figure 1 is a graph conparing 0/o body wei ght change

with various i.V. nutritional supports disclosed herein. 10 Figure 2 is

a4?raph show ng cunul ative nitrogen bal ance with the sane various LV.
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fof, athe fiejdsgampase LRiWEEH Mirue _Yong Ao RYG& O A T DI ds t hetsel ves conpri si ng
agontrol l ed source of triglycerides which, on hydrolysis, yields both |ong
charn fatty acids and medium chain fatty acids, preferably about 20 to

80[ er spedifimEmbditmentsat t y aci ds and about 80 to 20 20[err] nedi um chain

fatty acids. Th% trgl | ed source of triglycerides is capable of providing
moA%e thggﬁn ,g,- &ﬁﬁg glgat abolic mammal s caloric requirenents w thout
| pal ”ng‘s f;q eF] a r (Glgﬁes”ﬁmreedirfy mraﬁ?ibﬁdanﬁiﬁgtoh,hmA) wptgdmaiotam ise
a m XiddivRiu8Tcagasit & BgHt@ontiolied npomdrat elmnpgmtursbflﬁc&&‘r ‘édJurlilQ)W&s')eehavq?fr\%S dicthey
f Or muareHigd a styck3gbariRorg diet {Charles River D-3000, Agway Agricultural Products, Minneapolis, N) and tap
55 water and libitum. After that period, under sodium pentobarbital anesthesis (25 mg[kg poady wt), 35 rats
weighing between 215 - 265 g underwent insertion of a 0.020" X 0.937" (0.5 x 0.94p1m) Silastic® catheter {Dow
Corning Labs., Corning, NY) through the external jugular vein into the superior vena cava as has been
described. The catheter was attached to a flow-through swivel (Instech Lab., Phlladelphlg, PA) that all_owed a
continuous infusion and free movement by the rats. At the same time the animals received a full th_nckness
60 scald burn injury by immersing 25% of their body surface area in boiling water for 156 seconds. Fpllowmg one
day of recovery with intravenous infusion of 0.9% sodium chloride the rats were r_ando.mly assigned to five
groups of seven animals each to receive total parenteral nutrition using a Hol.ter penst_alnc pump (Holter %903,
Extracorporeal Co., King of Prussia, PA) for three days. All animals received isovolemic soh_mons {31 mI/1000_g
body weight) containing 3.68% amino acids (Aminosyn, Abbott Laboratories, Non.h Chicago, ILL), 14.6%
65 dextrose, electrolytes, trace elements and vitamins that delivered 11.4 g amino acid/kg BW. day and 200
kcals/kg BW. day (Table 1).
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40 where X represents | ong and nediumchain fatty acid residues with at
I"'east one of each being present. Preferably, a long chain fatty acid
residue is an essential fatty acid ree2lL@3nd a nediumchain fatty acj
residue is selected fromCerr], ClO, and Cl12 saturated fatty acid
residuesble1 n anot her (less preferred) enbodi nent, the |ipids conprise J
physical m xture of long chain triglycerides and nedi um chain .

tri gl ycEleriadge. TR e Sipeentfand VEmyo 8pmenm pithgTotal Pangpierittition\IDIVBRHODS  Ani nal s
andgExperinental Design Male Spraque-Dawl ey rats (Charles River Breeding
Laboratories, WIlmngton, MA) were maintained in individual cages in a
light-Ebatepbl@degoom at a tenperature of 26 - -)Bif{éxl) C. During one week
prior to study they were fed a stock Iaborator'yid'r?r—'("charl es River D 3000,
Ag\g?y Agri cebtucal cRredugéés, M nneapolis, MN) andiiap 55 water and
libltum Af$edithasceeated, under sodi um pentobarpjgrnl anesthesis (25 ng/kg
body wt), 3Botass§weig»l ideet ween 215 - 265 g undegnent insertion of a
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arédd in boidy ] fQr: nds.., Fal | owi ng e day of recovery with

i nt ravenouggﬁé@fggﬁg}&dgb sodi Lﬁm%&ﬁogri de tha%r' s were randomy

assi gned t g ge FHWS F &En .3y |l s each t #écei ve total par ent er al
NUErition usinyerReddldralomadd ShAd @%I’&) ( Hol tea‘ err] 903, Extracor por eal
COKZq/ Ki ng dodunsSichid@?) for three cfay?s. Al anigigl s received isovol emc
solutions (31 m /100 9 body wei ght) containing 3. 68% ani no aci ds (Am nosyn,
Abbot tViltzyarest ori es, North Chicago, ILL), 14. %e853;4dexyrose, electrolytes,
trace elenments and vitamns that delivered 11: ' aci d/ kg BW day and
208 kcal s! RgRwbigaypc(ifable 1). 3 0121 036 Talgl ;gl El ectrolyte, Trace

El enent an®eingdi n Content of the Total Parente@rab Nuytrition Sol utions

El ectrol yt é&Fgocalciferol 135 IU (g/liter) Sodium
Chloride Thiamine 21016910 Sodi um
acgtate  Riboflavin 2146®gPot assi um chl ori de -
1.52 Pot asSPdhd¥ddShate . 2.7 mg 1. 06 Pot assi um
acetate De::lgnéi:ngg amide) 1. 08713 mg Magnesi um
sul fate Di-ailj hatocooh 0?%92(E9ci um gl uconat e
1. Trace g gtgcopherol 10.2 ‘mg Iliter
%5 Bl@tq.[% 40.6 (n’g )
20 Fa@@ um chloride (CrCl3 6H20) 0.3 ug ' 0.2 Zinc
chloride cyanocobalamin - 2 .?gCuprl c ‘chloride
(2%101 * 2HCHOL ine chlorige 9.1 N angdy s43 chioride (NACL 24H
A
To Group I.no additional calories were given. Groups Il, Ill, IV and V received an additional 100 calories/kg
B\_N.day.as either dextrose (Group I1); a soybean oil lipid emulsion {Intralipid®), (Group Il); a medium chain
50 triglyceride emulsion composed of 75% capric acid {C8:0) and 25% caprylic acid (C10:0) (oil obtained from

C?pltal plty Products, Columbus, OH) (Group IV); or a chemically structured lipid emulsion composed of
tr!glycerldes synthesized from 40% safflower oil and 609 medium chain triglycerides (Captex 810 B, Capital
City Products). The Captex 810 B product is a synthetic fat also referred to as a structured lipid. The preparation
and use of such structured lipids is described in U.S. Patent No. 3,450,819 to V. Babayan et al.

AI! 9f the lipid emulsions were provided by Cutter Laboratories, Berkeley, CA. The composition of the
55 administered nutrients is presented in Table 2.
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Sodi um i odi de, ‘ 2 2 0.2 Vitam ns
(per liter) 30 Ascor bi ¢ '
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previ ously described. Plasma ketoi socaproate (KIC) was eluted off a

CJ?S reverse phase 10u Bondapak col um (V\aters Associ ates, Medfield, M) - 4
ngCacystignshosphat e buffer, 5% acet onitrile solution at 0.9 ms/mn. The

vvasz e t he pea e manual Iy col lected for
|IQUI doégﬁ/% olxeg}[ol% Iegzgrbeea(?%;' ranc ave een estllgateclfﬁ'o\/\ehe equation: 3 Total 114C]
r a6di 0acihiensi d YF1of is prleaasxmanmabucmé u&a.tirﬁg aha SealiRG\ e 'oRAmE $bdI th @ndt ORTEY € {rlisotopic 5
sci nt I"FFPGF‘IPUS%M'IBGW dpathi' oandl| SpDhaxdsihs spesific madigacthayef plasnhecireeNIipucine at the

Ef fi cEEhEV"® Sé‘dmfﬁi'?fh# casshned agrlateaurisipiing (steady stetelbithe dlasyna hompartment was
d when it was reached'in t e expired breath (between 2 - 3.6 h of continuous L-[1-14C] leucine infusion).
The percentage of flux oxidized was derived from the [14C] carbon dioxide in the expired breath (estimating
55 that 10°c did not appear in the breath} in dpm, the hourly production of CO, and the known infusion rate of the 5
trac(:jer (dl) The oxidation rate of leucnne was then calculated by multiplying the flux (Q) by the percentage
oxidize
The incorporation of leucine into whole body protein was subsequently derived from the difference between
leucine flux and oxidation and the leucine release from protein breakdown from the difference between flux
60  and intake. The leucine intake as a component of the nutrient solution was the same in all the animals. 6
The fractional muscle protein synthetic rate was derived from the equation of Garlick et al.
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external standards and all sanples were counted to a standard error of |ess
than 2.50/'a. The nuscl e preci pit ateepyg3ge washed 3 tinmes with 2%
sul phosalicylic-acid and after being dried they were 40 sol ubilized i
guat er nary anmoni um hydr oxi de (Sol uene-350, Packard Co.) to be counted fnF.
cogpercial scintillant (Betafluor; National Diagnostic Inc., Somervill e,/
I\L]) and spectrophotonetrically anal yzed for total nitrogen foI | ow ng
g’n cro-Kjel dahl digestion. 45 Cal cul ati ons Rates, of whole body I eucine
appear ance have been estinmated fromthe equation: Q = |/Sp max 50 wher e
0 (Flux) is the amount of |eucine enteringecand |eaving the plasma pool in
,unpl - h-i:sH/Sss 4 he isotbpic Si (:htTa%enous)lnf usika rate in dpm- h-1;
and Sp max is the speé T C reBdl oactTVITY Dfipfasm free—t=teucine at the
end of the 3 5 h infuStor. 5% was absume® a plht eaulbdbel kY (steady state)
of the plasma conpartnment was achi eved when it was reached in the expired
breath (between 2 - 3.5 h of continuous L-[1-14C] |eucine infusion). The
percentage of flux oxidized was derived fromthe [14C] carbon dioxide in
75t he expi red breath (estimating 55 that 10% did not appear in the breath)
he hourly productlon of CO2 and the known infusion rate of the 5

GApgionstivinyial leyping d @Pﬁé’pm"wh‘ewaemtw eroteihs lppd Billstthel yi ng

o tlv asmak
oy che A ﬁ%@uﬁm IR O SRk e o
il m/&av BERAUE kdrdis RS5rbstE Ue ‘gb AUFbd G Chehdi el DELVEn
Iedmmmt-bd ofdleauirek, B sp@eific eddicatrility F@rds&ﬂ@th@&pé i©a38iBack 155W IQ)&Q ﬁitﬂe%{@@i(
f r BHPeeHdardioplivdieealevsingds tyaneamifdtek 60 and | ntake. The | eucine intake as a
conponent of the nutrient solution was the sane in all the aninals. &t
2The [fractional nuscle protein synthetic rate was derived fromthe equation
of statisti¢at Anaiysial . 65
6 6 0121036(4 5 e-ks. t SB/Si = (1 - e
Data is pregeptef(ps mean + SEM for each group of 7 rats and weé analyb’esi)usmg an IBM 370{dMms:vsI €) Xi
e i{{)bii%éﬂ, \itFaL wittcae gg%gff%}%ma%ﬁa@e ‘P‘faﬁ"m‘t‘%‘f{ﬁg yergity of SS’J‘f‘gq”;;“;ﬂ"gi,?;;f;}
su eei vi ty
of ted lasrra{egetnl'ooﬁg%(r:ap*rfoat tg.,l sn'}av?zét %%ﬁ 158 A $:1‘0 Wg%“%frﬂfglaoqﬁ BBYE
dpmjgrmol; )Xi is the rate constant for the rise in specific r adi oactivity
of the precursor in days -1; and K, was the fraction of protein 20 nass
I’EHEWRd each day in % day. Because ket oi socaproate is generated in skeletal
nuscl e fromthe deanination of |eucine, its specific radioactivity
I ePITrRSEsthy Swelidhes SPEE inliirient! ARGt
[ ruanaotmuﬂmd:ﬁpmml‘ramber e | euci neé |i§d¥?§ﬁgégﬁg%g@gﬂin9%€% {ﬂg?lﬁgﬁgcﬁ UHal ysi s
4Data is presented as mean SEM for each group of 7 rats and were anal yzed
using an | BM 370/ CM5zVSI conputer systemwi th the BVMDP statistical package
(Regents of the University of California, Los Angeles, CA). 30 The groups
of animals were conpared by one-way anal ysis of variance and student's t
45test (two-tailed). Student's t test anong the different groups was
pérformed only when ANOVA test reached a 950/ confidence
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Tevel. 35 Resul.ts The body:wei ghts before nutrient adm nistration and the -
cal ories and anmino acid intakes duri ng%r'gf%:’%t udy period are summari zed i
Tabl e 3 40 45 50 55 50 65 7 012103 e 3 Initial Body Wight and
Act uaI qt?ry | nt ake During Feedi ngs GRCUP I

' V Treatlrent: Base Solution + additional

St Flict UmRRI Body Weight and Actual Dietary Intake dunﬂ@peedmgé ories as:

Dextrose LCT MCT Lipid N 7

7 "5 7 7 15 Body Weight, g (Initial) - 246+4
2467  GROUR238+5 2454 12384 PréH‘rPN Body 20 weiMght, g

238+5 Treatrergs 2336 2406 231+6

.2 Act Bage @F‘b‘PPQ Tntake, kcals/ kg.day 1924 292t 7**
2908p* ad3Eimal 3067+* Nitrqgen Int akﬁg&gkg daégg Structured; 10 04
1.77. 042301389 &% 1. 700703 1. expr¥ted as WP - sem "p

<0.01 vs group I There was no di fference I n body wei ght anong the five
groups at WNhe tine of venbus canni@l ation dand one 35 day f&l | ow ng burn

I nj ygy it agned with only saline solutions. Figure 1 shows the

per cent tQ 1pody” vei gigsachanggeait er big.8e dayg o di fjﬁr,gnt nutritional
. support. The animals which received additional orles as dextrose,
' soybeanpg-irpe ion-or structured lipid emulsi on gai ned wei ght

si gpj f iwedghty ,g Wher eas288usse r @geyi ng p33dieum cRapse tri glageeri de enul sions
(1 | ost WEIght simlar to the hypocaloric feeding group (I). 40 The

cunul atActmahiCalogee bal ance during the parenteral infusion (Figure 2) did
not sholmtake} iksilshl di fferences anong the groups. However, only those

mal skaMdiagh recei vedl93td addi20Roif 1290884 sR2BlE 430 cBQﬁ*‘WE're in positive
n|t ogen bal ance and in rats given the structured |ipid enulsion, the

bal ancé‘\ﬁé@g%fi g}ﬁi"-ﬂ‘%ant Iy positive
g/kg.day 74£0.04 1.77:.04 1.75:0.05 1.70%0.03 1.86$0.04

30

Data expressed as mean = SEM: *"p <0.01 vs group |

There was no difference in body weight among the five groups at the time of venous cannulation and one

35  day following burn injury when maintained with only saline solutions.

Figure 1 shows the percentage of body weight change after three days of different nutritional support. The
animals which received additional calories as dextrose, soybean oil emulsion or structured lipid emulsion
gained weight significantly, whereas those receiving medium chain triglyceride emulsions (IV) lost weight

. similar to the hypocaloric feeding group (1).

40 - The cumulative nitrogen balance during the parenteral infusion (Figure 2) did not show statistical differences
among the groups. However, only those animals which received the additional 100 kcals/kg BW - day were in
positive nitrogen balance and in rats given the structured lipid emulsion, the balance was significantly positive
(p <0.05). _

Serum glucose, B-hydroxybutyrate and insulin levels (Table 4) were different in rats given various diets. The

45  lipid emulsions increased serum glucose and B-hydroxybutyrate concentrations compared with animals which

W, received all of their nonprotein calories as dextrose. Serum insulin levels were clearly higher in those rats with
increased dextrose intake (lI) as well as animals given the medium chain triglyceride emuision (IV).
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(p <0.05). Serum gl ucose, O-hydroxybutyrate and insulin |levels (Table 4)
were different in rats given varipg%g' ts. The 45 1|ipid emnulsions

i ncreased serum.gl ucose and 0- hyd yrate concentrati ons conpared
animal s whieh 11 ,,received all of their nonprotein calories as dextzﬂ’se.
Se{ arefnsul | n levels were clearly higher in those rats with increase
de ex rums&b o) eléglg)guu)m egncmlaho@ss animal s given the nediumchain tri gI(yce[
emil si f ?/)

55 55
5 60~~~~~~~~~~~~m 606, 6 65 8 0121036V7 bNe 4 Serum
SuMat es and Inshin Concthtrati did GrcuPty I |

'V TPN + addi ti onal

I
Structure
oStT tﬁraé’élib"naclal ories a Mf_.pextro Le= MC
;Fqggmi’ff 65- 17T 0 %“T%B“@* K7, 3 6B G ucose
. * 71 1dY0Aet)
%-'}25? 121.9, , 12l 0 s, 10.6* 18757 0. 0754 0.051 OQlqQt
0. 123t 6- I—Elqif oxybutyrzate 22.2 15.7 12.6
’520 ol 71) 0.0 0. 01 0.02 . 0.08 0. 03
4 52 4.48 9,075 60 o, 051 4.4901" 04280 "L ace are +
s-Hydroxybutyrate  # + + X 'gmol /L) 2 0.451 0. 30
0. 3Ymmol/L) 0.49  0.020.34 B501"- 20.08 0.081. 6**0.0321. 3 29. 5
2022.6 Insulin + + +
u 4 . . 64. . 2 . ta
(uu ) 52 4.48 1.64.60 24549 42805 1.5 30 Da

exprama’eei as nean t-*SEM -p % 0.05 ahd * p <*0.01 vs *group (Student's t
st ypmop/Id 0. 05 vePsdk grouf-33 (St@ddhnt' s ©- t‘%st) 38 %i ver wei ght and the
25pe entage of protein were si m I ar armng th ve gr s (Table 5). 40 45
50 55 60 65 22.6 31.6 %'t 9%”%

Insulin + + + +
{(uU/ml) 2.2 1.6 2.5 2.5 1.5
K/
Data expressed as.mean + SEM; **p <0.05 and ** p <0.01 vs group (Student’s t test)
tp < 0.05 versus group I! (Student’s t test)
35 Liver weight and the percentage of protein were similar among the five groups (Table 5).
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9 iiilL N . N A - meeeeeeeee~~~10 0121 036 Table 6 Liver
Protein Cdntent and Serum Al bumi n Cons/s%ia%)ons GRP I

[ . 1V + addi ti onal
Struct uq-g:!gegal ories as: - Dextrose LCW1' 1
Lipi-d 42 48. 3 51.9 50. 2 49.8 Liver weig
+ - Liver Protein Content and Serum Albumin (*:oncentrations + 15 (9/ kg BW |
2.3 1.9 3.7 2.3 3.5 16. 15. 8
15 7% 15.5 16.5 Li ver % protein + +
+ 20 (% 0.6 0.3
0.4 SXPg 5 Ip.5 1. 091 I13 21* IV 1.20* V  1.22
1. 30* Liyer a'ﬂdt-' ode Jétru o6
+ (d0k aaditl _0.04 0. 04 0. 07 ctgr 0. 06
2. 94 s < 3. 11 D‘a"‘”"c’§‘?4o*9’3r MCB6**  SIPIPFEAl bi n
+ + + (oedR) U IT 0.09
4. )
0.26 priveP+Right 8317 30 %{ast,g expPessed 29:fean _%f "p < 0.05 and

p15 0.@ kg Bwgroup (Stgdent's t jfgst) Ngwerthelggs, rats~peceiving
addi ti ongl g(gex?r ose, soybean oil lorg strD%%Aﬁr ed I2i‘§)i d enmul"sfons showed
increased 3, 35 ni tnegen contigng in ide livae.sSerumyal pum n was

mar kablbiveet# protieint he gfoups infysed w th nedi ug chain lt (T glycerides (I1V,
V) .z20The (§Foup with the 8t6uctured.8ipid @nul siog, presentgdsan al bumin
concentration 38% hi gher than the hypocaloric fed group (lI). Plasma am no
aci d concentrations areldi%en inlT2lM e 6l.z88ai n).2he. ani mage whi ch recei ved
ei t her &M@ Ma8¥@®Pchai n dr structtared |ipi d enul si ons hadsa significant
reduct i 68/ %N BBt anched cheldn ani nB-%ki ds WoPhout 0cdfanges 4006 i n t he total

am\\r(o acid concentrati 0959.4 45 50
+

3.17 3.11 - 3.40%* LO6**
g‘ 520 Serum Alburin + + + . 4106
6'6 5 (g/dl) 0.11 0.09 0.26 0.07 0.17

65°66 1 0 0121 036 1, # - ~~~~~—m==~m======== T

Data expressed as mean + SEM; **p <0.05 and **
Nevertheless, rats receiving additional dextrose, s
35 nitrogen content in the liver. Serum albumin was
triglycerides (IV, V). The group with the structure
higher than the hypocaloric fed group UB
Plasma amino acid concentrations are given in Ta
chain or structured lipid emulsions had a si
40 in the total amino acid concentrations.

P <0.01 vs group (Student’s t test)

oybean oil or structured lipid emulsions showed increased
ma_rk.ably better in the groups infused with medium chain
d lipid emulsion presented an albumin concentration 38%

i ble 6. A_gaiq, the animals which received either the medium
gnificant reduction in branched chain amino acids without changes
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in leucine kinetics ar
acid infusion administering |eucing ats62.

P

protein did not shovmajor changes. jHogeveg, |eu

significantly reduces in%pi@r&t& %8 cRd e&dd ved
structured |ipid em§si on' (V)

n

group (t). Protei né 'gactional synthetic rate in tfh

showed an i nprovens i Ngnate | | gae bglwmnges (di
Brnd d 13| ease sy

-_4 ~~4 4 . alNM .. coi NOOr O k -4 NOQ OM MW -Wf

A sk co BE %

C 50 55 The changes
sEATEki+zed i n

a constant am no

| s/ 100 g body wei ght

and rel ease from

e #0d dati on was

Ig i%nal - calories as a
the only one that

bet ween
th the control
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Tats &%%irocnem’ us nuscl e
(Table 7) changed ony MEhEG BEWAS % &R tid DE dextrose or different
| i pid enul sions overgthe hypocal orit”parentetal f efli?@i n these burned
¥Yats. 65 : LR .
BEEEEERIELECERE Y ]
ol . 3?\3“3
B8 5% 3% 88 8% gd«e
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ol N -t D e ~O
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in leucine kinetics are summarized in Table 7. During a constant amino acid infusion
ad.:v:‘iiis?el?irr‘\ggesleucine at 62.2 + 0.65 umols/100 g body w.eight - h, whole body Ieu‘cme qppgarancaes,
incorporation into and release from protein did not s_how major changes. However,'k.eucme o:_ud;h\c/)n '\I{vhis
significantly reduced in the rats which received additional calqnes as a s_tructured lipid .emulsnon L )t [his
group also was the only one that show)ed an imgroyc;m:nt mtmit Ieu;nr()|e) balance (difference betw
i ration into and release from protein) compared with the control grou . o )
m(:’?'ro'i:i:tf?actilnal synthetic rate ‘i)n the gastrocnemius muscle .(Table 7) change_d o'nly minimally ;v:;l:sthe
addition of dextrose or different lipid emulsions over the hypocaloric parenteral feeding in these burne .
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‘[ér"r] 0 12136 Effects on RES (guinea pig studies) Increased |ipid rather

tthan carbohydrate adm ni stration has been recommended for traunati zed patie

5 because it decreases CO2 productiong4p$oseot onic, and does not
--gonpromi sed-i ndi vi duats. The aSSOCIateJ hyperinsulin response to high
" cay bohydrate intakes has al s0- been isplicated as an indication of the
_ Kwashlqorkor-llke mal nutrition which results in reduced hepatic secre o&
protein concentrati ons. However, results al so suggest that high lipid

~adm nistration may increase the risk of infections by inpairing the-
aninal 's RES. The standard techni que for producing fibronectin def|C|ency
“and reticul oendot hel i al system bl ockade in 10 experinmental animals is to
~adninister long chdin-fatty:-acid triglyceride emulsions. Pres@ntly
available 1V fat enulsio caution agai nst using the enul siong$ for nore.
t hap 60% of the patjent’ qgtotal calories. To evaluate the potentia

bl ocq<| ng of the RES’ darl p| e, aem A straki,pn, “burned .gai neé[’ pigs were
parenterally fed i socgl o | soni Ho@enﬁus“’dl‘éts"fd’r hr8e d&ys in which
-50[err] or 75% of .thegno protel n calories were adm ni stered a long
-chal n triglyceride (Lg’r um chain triglyceride enul sion @VCT) or the

ynt hetic triglycari de (Ciapt ex 810 B) described abeve. The. gui nea pigs
..recel ved a total of 380 Kgals kg‘b,(?dy"l/\.et";ght’ - deij'rn';h n{f 412 5 @ amino

“acid/ kg body wei-ght " 4dayiforithkeé d&s ol owiry. a 25 err] f |1 -t hi ckness
“burn. The diets were ﬁ«nt r&vengusty admi ni stéred thr ougH a centfr al venous
cat K&t er. and_ di ffered—only in the source of |ipid adm nister ed% as well

~ the ratio of lipid toggl ucose | non- protein cal ories. On the Iag day, the
~upt ake of 59[err]e- Ps%udoﬁrona< aerugi nosa by the RES was neasufed. 1 x 106

babt/erla/gram of "body twei'glit wera 20 Aneubatee far, 48 vhgurs vgth 50 - 100 -

+1 O©

[er#U of 59 Fe-citrafe. dHe radgolvabeiedﬂ bart®rid wer & wshedaand
““i-ntravenousty:..i njected i nEg t He gui nea pi gs'to produce an initdal blood
bacterem-a of .1 x 10 . f&u. /il -of blood. After 60 mi nutes, thg gui nea pi gs
wer e exsangui nat ed & the qudnt | ty-of radiol abel ed bacteria s®questered on
t he 3organs of the réliul genggt hel i al system were determ ned. dhe results

- obt ai ned conparing the LCESwth the MCT are shown in Table 8. ghe results
.. obt ai ned- conpari ng t%LC‘ﬁ%\m@ ttheoCaptex 810°% Sre<sHdwd:in 25 k<, ble 9.
“Tabl e.8 30" (LCT vs. ) B 0% URt aﬁ‘e)o ™R 5BosdipPd T 3

Feuci

| 5
75%3gipid Unburned  Byrnggspurned - ‘Unburned  Burned@  Burned
: XS. D. . Lo A Ei et o _cT : L=
MC 40 Liver 4%35 : W7 5 440 45,2 § 28,0
SRR 4653 ¢ 94 5.2 J.7*  F 6.245
s 1.98 & 1L6g m w2 o o =, 255 ~ 568
'5.9* - 0.7 50 'p < &s KLCT. 3
0.7 S v ;
T 3 3 e N N,® Mm@ 9. R 3
£ < g7 g5 g7e g74 475 8
50
.~ = B & >
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55 These results suggest that high Lipid adm nistration as LCT foll ow ng
a thermal ‘injury reduce the uptakemq’mpgg:tena in the liver and incregg
| ocal i zation of bacteria in the |uwngs.” These defects are not seen wh n%th

sougﬁg «©bn hERi d Is MCT. Previous studies with LCT in hypocaloric regf
iown stnmilar defects in the RES when only Lipid was adm ni sterled
caﬁ' bgannesai(glsuﬂ&d) that RES function is dependent not solely on the quanti

of Lingredsedidiimichraghee tezn datkiohedrate adhwistrgtin tofs beppretommendeddor Bintbzeli3patie -
& <because.it decreases CQj, production.is isoponic, and gpes nqy &cg rpgrised individuals. The associated
een implicated as an indication of the

T%'? rin lm response to high carbohydrate 'intdkes has also

rkor-lik utrition which results in reduced ecretory protein concentrations. However,
YJ lre @Els\‘&tgg%ytrﬂn dh(‘il ra'dglrn‘i’s@r%ﬁ y |nc{r$@ fl Ss infections by impairing the animal's
. ~~RES: The standard-technique forproducind( € deficiency and fafiddiden@dthklial system blockade in

WS%mpnlrdertM oimads to Biminiewdr lonBlhatrettttv acld triglycetifBhemdsions. Besentyl avaﬂBM\llVetdt
{mulsuons caution agqinst using the emql§;9ns for mor §0% of the pat:ent]_s@tal calories.

Ig) ZTOE. the potentlal b4g§ 5'1 %—f}?E lng %dmmlsﬂatuon burﬂﬁ? gumea p %
! hree d h 500 or 75
41 \?Eaererga mnsterl:gc:soj;c snogn chagln tn&v m’:r(Lg_t)e na'\:d ﬁam tngolrycea%:fiemulmznpr(?\;l 10159

feUNgnthetic triglyceride (Gaptex 810 B) debcribed abové. the guinea pigs rece®eda total of 30(ﬁ<oglslkg body 79
0. Sweight . day.@n@ 125 g ammo()c@/kg body we:ght (]ia@ for three days f@lowing a 25% full-tH¢kn&s® burn.

< OTheslijs wapeintraygno ear?djvet"ﬁes:? >r ag q'ﬁ%rq@ pheis the

fggg%nsbﬁn%@s&: , aﬁ%f LEeE R e ﬂ%ém ;
6l RGP0 50 FelciiRS %

t he.m?%mlymﬁmed |QM&he gesdalpigsdo mdacesangmnél lbmaabbcyerbmghen x rw?toef u(Yml of blood.

c onpfitar 66 tninotes. thenglimed migsweteexsdngninitbdar@he quantty vEnadiglebelétbbaswrie sedoéstérederd | or

t hethp @TRapY ofib% Fetisulgend i eshwererdetaryingd. (The fest. B, ke LOThwithe
oSt CTogre, showngh Tahie gwﬂﬁﬁa ts gbfaing agngmeﬁﬁé":g&atr?g%é%asgmredﬂw&m ‘o

erhbs’e previously described except that the guinea pigs were

protei n-depl eted by consuming a 2% casein diet for two weeks prior to the
thermal injury. 30

~~-Table8 30 30 Table 10 (Conplications'/Mrtality) 35

Bonpinat | No. Ani mal s Conpl i cati ons Mortality AA + LCT
an‘va. MQ:‘?) 5 1 o 40
AA + Dextrose 13 4 0 AA
+ MCT 11 8 5 AA +
¥&YN. T. 12 4 o 1
15 K) X5(% Uptake) 50% Lipid 75% Lipid
Unburned Burned Burned Unburned Burned Burned
X:S.D. 1cT 1CT MCT 1CT 1CT MCT
40
Liver 46.5 * 47.5 + 44.0 # 45.2 ¢+ 28.0 £+ 43,5 ¢
2.8 4.6 6.4 5.2 7.7* 6.2
4 1ung 1.9 # 1.6 + 2.0 ¢ 2.5 4 6.8+ 2.4 ¢
A 0.5 0.2 0.6 0.9 5.9* 0.7
50
*p< vs MCT.
55 These resuits suggest that high Lipid administration as LCT following a thermat injury reduce the uptake of

bacteria in the liver and increase localization of bacteria in the lungs. These defects are not seen when the
source of Lipid is MCT. Previous studies with LCT in hypocaloric regimens have shown similar defects in the
RES when only Lipid was administered. It can be concluded that RES function is dependent not solely on the
quantity of Lipid administered but also the type of Lipid infused.
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FIGURE 1 - Changes in body weight following a burn in rats receiving different total parentaral nutrition

mens
resC!;hanges in body weight reflect the differences between the first

60 was only infused with saline and the end of the study at sacrifice.
FIGURE 2 - Daily cumulative nitrogen balance - onty ohysiologic saline. BY
he anlmals were infused with only physiolog
During the first day followmg the burn injury all oft e e e posmve balance 52 on‘y Y

65 represent the mean and standard error for each group.
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dans laquelle X représente des restes d’ acide gras longs et moyens, au moins un de chaque étant présent.
4. Produit selon l'une quelconque des revendications 1 a 3, caractérisé en ce qu'un reste d'acide gras a
50 longue chaine est un reste d'acide gras essentiel.

5. Produit selon |'une quelconque des revendications 1 a 4, caractérisé en ce qu’un reste d’ acide grak a
chaine moyenne est choisi parmi les restes d'acide gras en Cs. Cipet Coa.

6. Produit selon la revendication 1 ou 2, caractérisé en ce que les lipides comprennent un mélange physique
de triglycérides & longue chaine et de triglycérides & chaine moyenne.

55 7. Produit selon I'une quelconque des revendications 1 a 6, caractérisé en ce que les lipides donnent, par
hydrolyse, 20 4 80 % d'acides gras a longue chaine et 80 & 20 % d’acides gras a chaine de longueur moyenne.

8. Procédé pour la préparation d'un produit administrable par voie parentérale, comprenant une émulsion de
lipides en combinaison avec une source de glycides et d'aminoacides, ledit produit étant capable d’ augmenter
siirement I'anabolisme des protemes chez un mammifére hypercatabohque procédé caractérisé en ce qu'on

60 mélange une émulsion de lipides qui donne par hydrolyse a la fois des acides gras a longue chaine et des
acides gras a chaine de longueur moyenne, avec une source de glucides et d'aminoacides.

9. Procédé selon la revendication 8, caractérisé en ce que le composant lipidique est tel que spécifié aux

revendications 3-7.
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