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Essential fatty acids (EFA) are important for the normal development and functioning of the
brain, retina and immune competent cells. Severely neurologically handicapped children often
have feeding difficulties, and the composition of the diet may be critical with respect to an
optimal nutrient content. The aim of the present investigation was to evaluate if the dietary
intakes and serum phospholipid concentrations of EFA were adequate in a group of severely
neurologically impaired children in an institution. To achieve this, a prospective study was done.
The investigation showed low dietary intakes of bnt6 fatty acids (FA) anah-3 FA. The serum
concentrations of total-6 FA, linoleic acid and 22163 (docosahexaenoic acid) as proportions of

the total serum phospholipid FA concentration were initially low. The serum concentrations of
20:31-9 and 22:5-6 cholesterol, triacylglycerol, total saturated FA, total monounsaturated FA
and apolipoproteins A-l and B were high compared with levels in a reference group of healthy
children. Following supplementation with fish oil and soyabean oil, the serum lipid profile
approached normal. We conclude that the study children had suboptimal intakes of EFA and that
elevated serum concentrations of 288 and 22:56 were useful serological markers of
suboptimal EFA status. Recommended dietary allowances for EFA given as a percentage of
energy underestimate EFA requirements in children with a low energy intake. Severely disabled
children with feeding difficulties should probably be monitored with serum phospholipid FA
measurements or calculation of dietary absolute intakes of EFA.

Essential fatty acids: Disabled children: Phospholipids

The nutritional importance of polyunsaturated fatty acids represent a risk population with respect to intakes of certain
(PUFA) has been increasingly acknowledged during the essential nutrients (Hakst al. 1996).

past decades (Decsi & Koletzko, 1994). Essential fatty acids The aim of the present investigation was to evaluate the
(EFA) have been shown to be important for the normal adequacy of the diet, with respect to the content of EFA, and
development and functioning of the brain and retina. Defi- measure the serum phospholipid fatty acid (FA) concentra-
ciency may give reduced visual acuity and electroretino- tions in a group of children with severe neurological impair-
graphical response as well as disorders of cognitive behaviourment living in an institution. Further, having established that

and reduced neurodevelopmental quotient (Bjeeteal. the children had suboptimal intakes and serum concentra-
1993; Carlsoret al. 1993; Carlson & Wilson, 1994; Uauy- tions of several EFA, we placed them on an improved diet
Dagachet al 1994; Agostiniet al 1995; Makrideset al. (containing fish oil and soyabean oil) for 9 months before

1995; Willattset al. 1998). PUFA are also important for the repeating the serum phospholipid FA measurements.
normal functioning of different immune competent cells

(Robinson, 1987; Bjervet al. 1989; Endreset al. 1989).

The role of PUFA in attention-deficit—hyperactive disorders Materials and methods

has also been emphasized (Aneral 1987; Mitchellet al.
1987; Stevenst al 1995). Severely neurologically impaired
children are at high risk for under- and malnutrition and Thirteen severely neurologically disabled children, nursed

Patients

Abbreviations: Apo, apolipoprotein; DHA, docosahexaenoic acid; E%, percentage of total dietary energy; EFA, essential fatty acids; EPA, eicosapentaenoic
acid; FA, fatty acid; PUFA, polyunsaturated fatty acids.
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in an institution, were studied. The first and general part of Dietary assessment
the study has been published previously by Heisal.
(1996). Table 1 shows distribution of sex, age, diagnoses
and antiepileptic drugs for the subjects. All children were
profoundly mentally retarded, with no verbal communica-
tion, no voluntary movements and with severe oral motor

problems, requiring additional or total tube feeding. Most of be given by spoon or by tube if the child was unable to

the children had occasional vomiting, two had gastro- . : .
oesophageal reflux and had undergone an operation toeat the whole portion. Computerized calculation of the

X e . energy and fat contents of each child’s diet was based on
prevent this (funduplication a.m. Nissen and gastrostomy) . . X
before the study period. None of the children had food data from Nordic food tables (Blaker & Rimestad, 1991,

intolerance, heart, kidney or liver disease or frequent infec- rségéergi?] glglvsltrena?/ciiﬁ;\;\?vrekli/égc?rﬁl)dr(e):i‘ocrhltlr?evﬁftizillcgi(Stl;rr;]g

tions. The amount of vomiting, the medications, and the ' : ; o DI

other factors mentioned were constant during the study 2SS€SSment. The children were given a daily vitamin supple
: : ment, Biovi® (Nycomed, Oslo, Norway) 5 ml, yielding retinyl

period. Three of the children were transferred to other palmitate 38Qug, thiamin 1ug, riboflavin 12 mg, niacin

institutions some time after the initial assessment and AP ' . '

were not subject to the complete intervention. Conse- 10mg, ascorbic acid 25mg, cholecalciferoh§, o-toco-

quently, thirteen children constitute the original (intention pherol 5mg.
to treat) group initially compared with the reference group.
The three children who did not undergo the complete
intervention were excluded from the post-interventional Serum total phospholipid FA were quantified as described
comparison, and the ten remaining children were compared,previously (Bjerveet al. 1987) at the Department of Clinical
after the intervention, with the reference group and with Chemistry, Trondheim University Hospital, Norway. Lipids
themselves before intervention. were extracted withn-butanol. Phospholipids were then
As a reference group for the serum phospholipid FA and isolated, transmethylated and quantified by GLC after
serum lipids we used twenty-one healthy children admitted adding diheptadecanoylglycerophosphorylcholine and buty-
as out-patients for elective surgery. Sex and mean age oflated hydroxytoluene as internal standard and antioxidant
the reference group did not differ from those of the patients, respectively. Analytical performance was monitored by
and the age distributions were comparable in the two groupsanalysing a human control serum. The day-to-day precision
(P=0077). values expressed as the CV55) for determination of the

The dietary intake of each child was assessed at the start
of the study by a 4d weighed record of food intake (three
week days and one weekend day). The diet consisted of
fresh raw food materials based on traditional dietary recom-
mendations for Norwegian children, mixed together to

Measurements

Table 1. Sex, age and weight of the neurologically disabled children used in the present study, together with their disease diagnoses and the
antiepileptic drugs prescribed

Age Weight
Patient Sex (years)* (kg)* Diagnoses and antiepileptic drugs
1 M 58 179 Encephalitis, CP, spastic tetraplegia, epilepsia; phenobarbital, Na-valproate, benzodiazepine
2 M 43 138 Severe anoxic brain damage, intracerebral haemorrhage, CP, spastic tetraplegia, epilepsia;
Na-valproate
3 F 134 180 Birth asphyxia, ALTE, Varicella-encephalitis, infantile spasms/epilepsia, CP, spastic tetraplegia;
carbamazepine, Na-valproate, benzodiazepine
4 M 28 ioa Prematurity, anoxic brain damage, CP, spastic tetraplegia and dystonia, epilepsia;
Na-valproate, benzodiazepine, lamotrigine (from September 1993)
5 M 603 162 Birth asphyxia, intracerebral haemorrhage, CP, spastic tetraplegia, epilepsia; Na-valproate,
benzodiazepine
6 M 78 169 Mental retardation of unknown origin. Syndrome with microcephali, cryptorchidism, agenesia of
the spleen, myelinization disorder, epilepsia; no antiepileptic drugs
7 M 53 1438 Birth asphyxia, CP, spastic tetraplegia, epilepsia; phenobarbital
8 F 23 112 Herpes simplex encephalitis, microcephali, CP, spastic tetraplegia, infantile spasms, epilepsia;
carbamazepine, Na-valproate
9 F 43 1500 Prenatal intracerebral haemorrhage, CP, spastic tetraplegia, epilepsia; benzodiazepine,
Na-valproate (from September 1993)
10 F 28 123 Birth asphyxia, brain infarction, hydrocephalus operated, CP, spastic tetraplegia, epilepsia,
GER operated (Funduplication a.m. Nissen/gastrostomia); carbamazepine
11 M 54 100 Prematurity, severe GBS-infection with anoxic brain damage, CP, spastic tetraplegia, epilepsia,
GER operated; phenobarbital, benzodiazepine
12 M 43 114 Prematurity, extreme SGA, microcephali, brain infarctions, CP, spastic tetraplegia, infantile
spasms, epilepsia; Na-valproate, benzodiazepine
13 M 803 158 Congenital hydranencephalia operated, CP, spastic tetraplegia, epilepsia; phenobarbital

M, male; F, female; CP, cerebral paresis; ALTE, apparent life-threatening event; GER, gastroesophageal reflux; GBS, group B streptococci; SGA, small for gestational
age.
*In November 1992.
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FA 18:0, 18:h-9, 18:1-6, 20:3-6, 20:4-6, 20:5:1-3 Results

and 22:6-3 were 33, 49, 31, 40, 38, 43 and % .~ Theinitial intakes (g) of linoleic acid (18r26), arachidonic

respectively. The following FA were measured: 14:0, id (20:-41-6 linoleni id (18:8-3). EPA (20513

16:0, 18:0, 20:0, 22:0, 24:0, 16:1, 18:1, 20:1, 22:1, 24:1, 2CId (20:4r6), arlinolenic acid (18:8-3), (20:5r-3)

20_3,']_9 1’8'21-6’ 20'2’h-6 é0'31-é 20"41-6 ’22'41-’6 " and DHA (22:-3) are presented in Table 2, together with
: ' ; ' . ' : X X ! ) ' the intakes of total fat)-3 FA, n-6 FA and EFA (totah-6 + n-3

22:51-6, 18:3-3, 20:5-3, 22:5:-3 and 22:6-3. Results .
L L ’ . _FA) expressed as E%. Mean total energy intake before
are given as a relative concentration (g/100 g total phospho intervention was 60% of the average energy allowance

lipid fatty acids). The samples were collected in November : .
1992 and January 1994. The venous blood was separate lglgté())nal Research Council, 1989) for the group (Hilal

within 1 h and the serum was stored for 4 weeks in a freezer The concentrations of serum phospholipid FA (g/100g

at—70" before being analysed. total serum phospholipid FA) and the serum lipid and

rfg;';n( Atog;l A(-:Ih: r!?jséevrvoelir etglae?éﬂ%%eg)l’r oﬁgg e%ogt“hpood- s lipoprotein concentrations before and after intervention
P P Y are shown in Table 3. Compared with the reference group,

previously described (Bgnaat al. 1992). The_ blood atients showed initially low concentrations of DHA, lino-
samples from the reference group were treated in the Sam{aic acid and totah-6 FA. Serum concentrations of arachi-
wehy asdtZOSe from the pat:jentfs exceEt thﬁt they were donic acid, EPAg-linolenic acid and totah-3 FA were not
collected during a time period of 4 weeks. The sera were . ' i
immediately stored in a freezer a7C® and then analysed different from those of the reference group. The concentra

together with the patient samples in the same laboratory att'ofnS of 20:31-9 and 22:8-6 were initially higher than in the
the same time. reference group.

Measurements of haemoglobin, packed cell volume, cell Eﬁtzntdhei O'?élenr_vs,ergfr\],vg}i Srﬁ“;]n; rct?]r;%e?r:r?ﬁgnrzfef reDn%g,
indices, serum concentrations of Fe, ferritin, albumin, co- 9

X . o . i "~ group and had increased during the intervention for the ten
Eg:g?élpdl fo;f] a(g(i,a gj’ ogggrcg,r;teht:ggbtgigﬁgrcggghs\:: re patientsa-Linolenic acid levels were now lower than in the

made together with anthropometric measurements, and haV({)eference group, but with no significant decrease for the ten

X o atients. Linoleic acid and totat6 FA concentrations were
been presented in a separate publication (it 1996). still lower than in the reference group. Mean arachidonic

acid concentration did not change and was still not different
Intervention from that of the reference group. The desaturation products
20:31-9 and 22:B-6 decreased to normal concentrations.
he serum phospholipid totat6 FA :totaln-3 FA ratio was
: 1 before and B : 1 after the intervention.
Compared with the reference group, values for total
saturated FA and total monounsaturated FA in the patient
group were higher before intervention and decreased to
concentrations comparable with those of the reference

living in the institution. Time and number of meals were not group after intervention. Compared with the reference

- roup, the values for serum cholesterol, triacylglycerols,
changed. A supplement containing 7 g carbohydrate energyg ! : : :
formula (Semper Ener@y Semper Nutrition, Stockholm, ApoA-l and ApoB were higher in the patient group before

. ' X _ intervention. During intervention, ApoA-I did not change,
?gfﬂ%ﬁ% tg %&s; eci)g 0&2%:;35;52 i?éo&El\llD(?Ar\\)N:?/[,agrre while triacylglycerol levels decreased to values comparable

; : 1 iy, With those of the reference group. ApoB and cholesterol
%%Cgst%?;ng Qgécoi(f]ld( égg‘@;@gﬂ:&g Sv(\)/)ézbg;\é/lgnollc’) ﬁglcdh concentrations in the patient group after intervention did not
child daily. The intake of FA is expressebl as a percentage 0fdlffer f_rom those of the referepce group or from those for the
total energy intake (E%) and compared with the Nordic ten children before intervention.
recommendations (Sandstrahal 1996).

Based on the preliminary results from the initial dietary
assessment and the biochemical measurements in Novembe
1992, we changed the diet in April 1993, making the new
assessment in January 1994 (Hetisl. 1996). The amount

of whole milk was reduced, and more fish, meat and
wholemeal flour and its products were used in the general
composition of the diet for the ten children who were still

Discussion
Statistical analyses Materials and methods

The unpaired two-tailed test was used to compare the Initially in the present study we had thirteen children to
original group of patienta(13) before intervention with the  evaluate. This was the ‘intention to treat’ group, which is
reference group, and the intervention grond.Q) after the compared with the reference group before intervention.
intervention with the reference group. The paired two-tailed Since three children were subjected only to parts of the

t test was used to compare the intervention groud@) intervention, they were excluded from the final comparison
before and after intervention. Differences were considered after the intervention, leaving ten children who were com-
statistically significant for probability levels d? < 0[05. pared with the reference group after the intervention. They

Statistical calculations were made by the authors using were also compared with themselves before and after the
the computer package Statview TM SHEsraphics for intervention as shown in Table 3. Although the study
Macintosh (1988; Abacus Concepts Inc., Berkeley, CA, population was small, the observed changes in EFA were
USA) and their validity was confirmed by Parexcel Medstat highly statistically significant. The food recordings were
AS, Lillestrgam, Norway. made only at the start of the study and not after the dietary
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Table 2. Initial dietary intakes of energy, fat and selected fatty acids in thirteen children with severe neurological disability, together with values for the supplement given after the initial
assessment*

(Individual values together with means, standard deviations and ranges for the whole group)

Energy Fat 18:2n-6 18:3n-3 20:4n-6 20:5n-3 22:6n-3 n-6+n-3 n-6 n-3

Patients (k) (% energy) @ @ (@ @ @ (% energy) (% energy) (% energy)

1 4131 316 2022 039 002 om1 001 2142 2[05 038

2 4757 358 321 0B1 002 oo1 002 300 287 043

3 4109 238 189 032 o001 oo1 001 2[06 135 0@31

4 3869 364 326 0B2 002 001 001 343 320 0B3

5 4067 281 173 030 002 oo1 001 102 163 030

6 5399 320 361 0B6 001 oo1 002 2095 2383 01 [

7 4557 3401 321 0351 002 001 002 303 2[68 0[45 T

8 3181 2909 1334 021 001 oo1 001 188 160 027 D

9 4019 2912 179 0830 oo1 om1 001 109 169 0030 ?ﬁ
10 2574 306 132 021 001 oo1 001 229 195 034 )
11 4596 450 2018 037 o001 om1 001 202 180 032 -
13 3919 4301 2[22 039 omo1 om1 001 285 215 0[a0
Mean 4098 334 233 038 0014 om1 0013 280 2013 037
SD 729 62 079 oma2 00005 00005 058 051 [Ol10}:]
Range 2474-5399 23[B-450 1(32-361 021-0056 0[01-0M02 0[01-0M01 001-0M02 1B88-343 16-3[2 027-0B3
Recommended intaket 3[00 0B0
Supplement 1890 20146 2097 0 (o] % 0B2

*For details of subjects and procedures, see Table 1 and pp. 219-221.
T The recommended energy intakes for children vary according to age as follows: 1-3 years, 5460 kJ/d; 4—6 years 7560kJ/d; 7—10 years, 8400 kJ/d; 11-14 years 10500 kJ/d.
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Table 3. Concentrations of serum phospholipid fatty acids (FA; g/100 g total FA), cholesterol, triacylglycerols and apolipoproteins in children with
severe neurological disability before and after dietary supplementation with soyabean oil and fish oil, and in a reference group of healthy children}

(Mean values, standard deviations and ranges)

ssald Aussanun abplqued Aqg auljuo paysiignd £82000005t L L£000S/LL0L'0L/Bio'0p//:sdny

Patients before intervention Patients after intervention Reference group
(n13) (n 10) (n21)
Mean SD Range Mean sD Range Mean SD Range
Phospholipid FA (g/100g)

Total n-3 FA 78 10 56-901 12B*ttt 30 6B3-198 90 31 50-16(8
a-Linolenic (18:3n-3) (o] o 0-04 0o *** (o] 0-02 o o 01-04
DHA (22:6n-3) 44 0B 20-50 78ttt 26 35-116 62 20 32-108
EPA (20:5n-3) 13 04 0d-101 207*tt  13 10-60 13 10 0B-43

Total n-6 FA 31[F*+* 2B 28[6-381 30@*** 30 25[1-3603 360 33 29[6-408
Linoleic (18:2n-6) 15[g*** 22 12(2-190 15[+ 28 118-1909 231 36 17(3-296
Arachidonic (20:4n-6) 98 16 71-133 92 13 76-1101 87 14 6(6-118
20:3n-9 0B*** 03 02-13 o2ttt o2 0-0[2 o2 o 0-007
22:5n-6 0B*** o2 033-08 o2ttt o2 0-04 oz oa 0-02

Total saturated FA 44[0** 0B 42[3-4512 430*t 1t 0092 41(4-438 420 0B7 41[3-430

Total monounsaturated FA 16[B*** 20 12(5-203 3@ttt 12 117-15@ 12[6 16 10B-1601

Cholesterol (mmol/l) 507** 12 3B-86 50 09 30-609 40 o 34-509
Triacylglycerol (mmol/l) 1[3** o4 0B-109 10t 0B 0B-212 09 03 03-103
Apolipoprotein A-1 (g/l) 1[@*** 03 10-201 1[43* 027 10-207 121 oas 073-18
Apolipoprotein B (g/l) 13* 03 0B-19 100 022 0B-1[24 104 021 0B3-14

DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid.

Mean values were significantly different from those for the reference group: * P <005, ** P< 001, *** P<0001.

Mean values were significantly different from those for the same ten patients before intervention: T P <005, t+ P< 001, tt1 P<0[001.
¥ For details of subjects and procedures, see Table 1 and pp. 219-221.

changes, and no registration of the reference children’s debated and are probably higher for selected groups (Bjerve
dietary intakes was made. Still we argue that this would et al. 1988; Sandstrgrat al. 1996), and even higher when
have little impact on our results because we initially related the energy intake is low.

the dietary intake to serum analyses of phospholipid FA, We observed that the mean concentration of DHA
establishing a relationship between low intakes and low (g/100 g total phospholipid FA) in the reference group of
serum concentrations of certain EFA. Serum phospholipid healthy children was on the lower limit of the Norwegian
FA measurements have been shown to reflect the dietaryadult reference scale. This might indicate that the DHA
intake of FA in several publications (Bjerva al. 1993; intake of healthy children is lower than that of adults. The
Svenssonet al. 1993; Anderseret al. 1996), and were  serum phospholipid concentrations of DHA, totab FA
measured before and after intervention to reflect the changesand linoleic acid were initially low in the patients compared
made during the intervention. with the reference group. For the intervention grond.Q)

The patients ranged in age from 2 to 13 years, but the the serum concentrations of DHA, EPA and totaB FA
reference group had a statistically similar mean dge (  increased, while levels od-linolenic acid, linoleic acid,
008), range and distribution. The patient group was hetero- arachidonic acid and totah-6 FA were statistically
geneous with respect to the cause of the neurologicalunchanged. This was surprising, since the intervention
impairment and medications, but there was no changeincludedn-6 FA in amounts that would usually be sufficient.
during the study, and the patients were comparable with To be sure that there had been no technical error in the
respect to the degree of neurological impairment, feeding analysis ofn-6 FA, we reanalysed all the samples in
difficulties, diet and environment. February 1999 and found values identical with the original
analyses. We also double-checked the compliance of the
staff in the institution, and found no reason to believe that
this was poor. We cannot offer any good explanation for this
We found that the patients had intakesre6 EFA (213 result, only speculate that there might be several factors that
E%),n-3 EFA (037 E%) and total EFA (B0 E%) that were have an influence on the serum concentrations that we
lower than recommended (Sandstretral. 1996). The fact measured. The children gained weight at a high rate in the
that the study children initially had an intake of energy initial phase of the intervention, but by the time the second
below the recommended dietary allowance (Hatsal. measurements were done they had reached a stable state in
1996), suggests that the absolute intake of EFA was evenweight gain rate (Halgt al. 1996). We have no indication
lower than reflected in the intake expressed as E%. Crawfordthat the preparation of the food during the intervention
et al (1989) emphasized the importance of this in their differed in any way that could have producé@nsFA
study of pregnhant women of low socio-economic status who which might have influenced the results (Koletzko, 1997).
appeared to have a low energy intakes. According to the Severely neurologically impaired children with markedly
Nordic recommendations (Sandstr@tral. 1996), a child’s low physical activity levels might have a different energy
intake ofn-6 FA should be at least 3 E%, and the intake metabolism from that of normal children (Berg, 1973), but
of n-3 FA at least B E%, but the ideal and safe intakes are we do not know if this would influence the metabolism of

Results
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EFA, and thus contribute to the explanation of the lack of group, probably reflecting the high amounts of whole
change in the-6 FA after the intervention. milk in the original diet. After intervention serum concen-
The serum phospholipid concentrations of the desatura-trations of all except ApoA-I decreased. This could possibly
tion products 22:6-6 and 20:8-9 were initially very highin be explained by the reduction in animal fat, but the
the patient group compared with the reference group andincreased amount of PUFA may also have played a role in
with the adult reference range. It has been shown in animalsreducing triacylglycerol, ApoB and cholesterol concentra-
that the serum phospholipid concentrations of these FA maytions (Harris, 1989; Bgnaat al. 1992; Shrapnelet al
increase when there is depletion of essemtiadIFA (Hagve 1992; Connoet al. 1993). In summary, the dietary changes
& Christophersen, 1984; Neuringet al. 1986; Bjerveet al. seem to have given the children a serum lipid profile that
1988), and Crawforet al. (1989, 1990) point to the Mead approached that of the healthy reference group of children.
acid (Mead & Slaton, 1955) as a ‘sign of thirst for EFA'. We observed that the initial-tocopherol level was low in
They suggest that the presence of this FA has potential as aseveral children (31 %), and was unchanged after the inter-
diagnostic tool in EFA deficiency. In the study children, vention (Halset al. 1996). This is in accordance with other
levels of these desaturation products normalized when theinvestigators (Decsi & Koletzko, 1995; Koletzket al.
children were given a supplement of EFA, strongly suggest- 1995) who found no alterations in vitamin E status after
ing that the children initially had an inadequate intake of introducing PUFA into the diet. The potential effect on the
EFA, even if their intake, expressed as E% was just below antioxidant status when increasing the amounts of PUFA in
the recommended amount. This indicates that the recom-the diet remains to be determined.
mended dietary allowance for EFA in children based on
E% underestimates the actual need for EFA when the
energy intake is low. Since the children in the reference
group had normal concentrations of 22:6 and 20:8-9 The present study shows that our study group of severely
compared with the adult reference values, there was nodisabled children had a low dietary intake of EFA, and that
indication that their serum concentration of DHA, which the serum concentrations of several EFA were low com-
was low compared with that of Norwegian adults, repre- pared with those of a reference group of children. The
sented any stress on their EFA metabolism. Whether this observed initially elevated concentrations of 208 and

Conclusion

means that children’s relative intake of DHA or otheB 22:51-6 and their return to normal after supplementation,
FA is lower than that of adults, however, remains to be support the observation that the study children had an
determined. inadequate intake of EFA before intervention. Our observa-

Several indices have been proposed as markers for EFAtions further indicate that the recommended dietary allow-
deficiency. Holman (1978) suggested the ratio BB ance fom-3 FA should not be given as E% in children with
20:4n-6 using a value of greater thaf20for the diagnosis  a low energy intake. We believe that severely disabled
of overtn-6 FA deficiency. Rivers & Frankel (1981) stated children with eating difficulties who are at risk of having
that the ratio 20:4-6/18:2h-6 is increased in EFA deficiency. a low energy intake should be monitored either by calcu-
However, irrespective of these ratios, which reflect massive lating their absolute dietary intake of EFA, or by measuring
n-6 FA deficiency, they concluded that the mere presence of serum phospholipid FA concentrations. Elevated serum
20:3-9 must be regarded as evidence of impaired nutritional concentrations of 20r89 and 22:5-6 may be useful
status. This was the case in our study children before indicators of a suboptimal intake of EFA.
intervention, who had markedly elevated serum concentra-
tions of 20:31-9 and 22:5-6, while the 20:8-9/20:4-6 value Acknowledgement
was 008. The value decreased t®R after the intervention, i ]
the same value as for the reference group. The value forWWe are thankful to the staff at Hokksund Children’s Hospital
20:40-6/18: -6 was 066 both before and after the interven- for their support in the practical execution of the study.
tion, reflecting the lack of change im6 FA as discussed
earlier. Arachidonic acid levels were not low either before or References
after intervention, but this would not be the case unle'ss thereAgostoni C. Trojan S, Bellu R, Riva E & Giovannini M (1995)
was an extreme-6 deficiency. In summary, the children Neurodevelopmental quotient of healthy term infants at 4
probably did not have massive EFA deficiency, butthey had  months and feeding practice: the role of long-chain polyunsa-
suboptimal intakes and serum concentrations of certain turated fatty acidsPediatric Researcl38, 262—266.

EFA, and the elevated levels of 28:3 and 22:5-6 were Aman MG, Mitchell EA & Turbott SH (1987) The effects of
useful markers to confirm this. essential fatty acid supplementation by Efamol in hyperactive
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