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Summary: The fatty acid composit ion of mature human milk from 10 rural 
Nigerian women was analyzed by high-resolution capillary gas-liquid chromatogra- 
phy and compared to previously determined results on mature human milk from 
15 German mothers. Human milk of the Nigerian group contains significantly 
higher proportions of saturated fatty acids (median 54.07 vs. 42.76 % wt/wt). The 
difference is primarily caused by high values for laurie (C12:0, 8.34 %) and myristie 
acids (C14:0, 9.57 %), but not of medium chain fatty acids (C8:0, C10:0), presumably 
due to increased de novo fatty acid synthesis in the African women consuming a 
high carbohydrate and low-fat diet. Markedly lower values of oleic and total cis- 
monounsaturated (22.82 vs. 37.98 %) as well as trans-isomeric fatty acids (1.20 vs. 
4.40 %) in Nigerian milk appear to result from low dietary intakes of animal and 
partially hydrogenated fats, respectively. Although percentage contribution of lino- 
leie acid (18:2n~6) is similar, araehidonie acid (C20:4n-6) and total n-6 long-chain 
polyunsaturates with 20 and 22 carbons (n-6 LCP) are higher in the African samples. 
N-6 LCP secretion with human milk lipids is not correlated to the precursor linoleie 
acid and seems not to depend on maternal dietary intake of preformed dietary LCP 
with animal fats. N-3 LCP are very high in milk of the Nigerian women who obtain a 
large portion of dietary lipids from sea fish, but even then docosahexaenoic 
(C22:6n-3) and not eicosapentaenoic (C20:5n-3) is the predominant n-3 LCP in milk. 
We conclude that, in addition to dietary effects, metabolic processes regulate the 
milk content of n-6 and n-3 LCP. We speculate that such metabolic regulation may 
protect the breastfed infant by providing a relatively constant supply of the physio- 
logically important LCP. 

Zusammenfassung: Die Fetts~iuren in reifer Muttermilch von 10 Frauen aus einer 
lfindliehen Region Nigerias wurden mit  hochaufl6sender Kapillar-Gasehromato- 
graphic untersucht  und mit  friiher erhobenen Ergebnissen aus der Milch von 
15 deutschen Frauen verglichen. Die Frauenmilch in Nigeria enthfilt signifikant 
h6here Anteile an gesfittigten Fetts~uren (Median 54,07 vs. 42,76 Gew.-%). Dieser 
Untersehied entsteht vorwiegend dureh hohe Anteile an Laurin- (C 12:0, 8,34 %) 
und Myristinsfiure (C14:0, 9,57 %), abet  nieht an mittelkettigen Fettsfiuren (C8:0, 
C10:0), wahrscheinlieh als Folge einer vermehrten De-novo-Fettsfiuresynthese bei 
den afrikanisehen Frauen mit einer kohIenhydratreiehen und fettarmen Ernfih- 
rung. Wesentlieh niedrigere Anteiie der Ols~ure und der Summe an Monoenfetts~u- 
ren (22,82 vs. 37,98%) sowie der trans-isomeren Fetts~uren (1,20 vs. 4,40 %) in 
nigerianischer Frauenmileh dtirften aus der niedrigen Nahrungszufuhr an tieri- 
sehen bzw. partietl gehfirteten Fetten resultieren. Obwoht sich in beiden Gruppen 

Abk~rzungen/Abbreviation index: LCP = Long-chain polyunsaturated fatty 
acids with 20 and 22 carbon atoms and 2-6 double bonds 
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~hnliche Gehalte an Linolsfiure finden, zeigen die afrikanischen Milchproben 
h6here Werte ffir Arachidons~ure und die Summe der n-6-1angkettigen Polyenfett- 
s~uren mit 20 und 22 Kohlenstoffatomen (LCP). Der n-6-LCP-Gehalt der Frauen- 
milch korreliert nicht mit dem Prfikursor Linolsfiure und seheint nicht yon der 
miitterlichen Nahrungsaufnahrne an prfiformierten LCP aus tierischen Fetten 
abhfingig zu sein. Sehr hohe Werte ergeben sich ffir n-3-LCP in der Milch der 
nigerianischen Frauen, bet denen ein relativ groBer Anteil der Nahrungsfette durch 
Seefisch beigetragen wird. Dabei bleibt aber Docosahexaens~ure die quantitativ 
wiehtigste n-3-LCP-Fettsfiure in der Milch und wird nicht von Eicosapentaensfiure 
verdrfingt. Wir folgern, dab der LCP-Gehalt der Frauenmilch nicht allein yon der 
Zusammensetzung der mfiiterlichen Ernfihrung abhfingt, sondern zusfitzlich durch 
metabolische Prozesse reguliert wird. Wir spekulieren, dab eine solche metaboli- 
sche Regulation einen Scl~utzmechanismus fiir das gestillte Kind darstellen 
k6nnte, durch den die kindliche Nahrungszufuhr der physiologisch wichtigen LCP 
relativ konstant gehalten wird. 
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In troduc t ion  

The qual i ty  of  die tary  l ipids is of  great  impor t ance  for g rowth  and  
d e v e l o p m e n t  of  the  h u m a n  infant. Fat  is the  major  source  of  ene rgy  for the  
infant, p rovid ing  45-55 % of  calories in h u m a n  mi lk  (12). Moreover ,  the  
compos i t ion  of  dietary lipids modula tes  the s t ruc ture  of  biological  m e m -  
branes  in growing t issues and,  thereby,  m e m b r a n e  funct ions  such  as 
fluidity, permeabi l i ty ,  and  activi ty of m e m b r a n e - b o u n d  enzymes  and 
receptors .  Essent ia l  fat ty acids of  bo th  the n-6 and  n-3 series are also 
required  as p recursors  for the  synthesis  of  var ious  pros tag landins  and  
other  e icosanoids  wi th  impor t an t  regula tory  functions.  Resul ts  of  recent  
studies in p r e m a t u r e  infants  demons t r a t e  that  the qual i ty  of  per inata l  l ipid 
supp ly  is corre la ted to the funct ional  d e v e l o p m e n t  of  m e m b r a n e - r i c h  
t issues such  as the  brain  and re t ina  (1, 19, 33) and  to early h u m a n  g rowth  
(22). 

The opt ima]  a m o u n t s  and  relative rat ios of  different  fat ty  acids and  fat ty  
acid families in infantile diets  which  are associa ted wi th  the  bes t  ou t come  
cannot  be  de t e rmined  wi th  cer ta in ty  at present .  However ,  h u m a n  mi lk  is 
r e c o m m e n d e d  as the  p re fe r red  diet  for hea l thy  infants  born  at te rm,  and  
full b reas t feeding  is cons idered  to mee t  h u m a n  nut r ien t  r equ i r emen t s  
dur ing  the first 6 pos tna ta l  months .  Hence,  the  compos i t ion  of  h u m a n  
mi lk  as the biological  mode l  of  pos tna ta l  nu t r ien t  supp ly  has been  used  to 
develop r e c o m m e n d a t i o n s  on lipid conten t  and  compos i t ion  of infant  
formulas  (4), and  to evaluate  entera]  and  parentera l  feeding reg imens  (17, 
20). The ques t ion  has been  raised whe the r  the fat ty acid compos i t ion  of  
h u m a n  mi lk  m a y  serve as a mode l  for artificial infant  nutri t ion,  because  it 
is quite var iable  (3). Dietary  changes  in lactat ing w o m e n  m a y  alter the fat ty 
acid pa t te rn  of  h u m a n - m i l k  ]ipids, which  was first demons t r a t ed  by  
Th iemich  in 1899 (31), and later  conf i rmed  in m a n y  other  studies ( reviewed 
in (12, 12a)). Other  factors associa ted  with  die tary  habi ts  such as geog- 
raphic  and  ethnic  b a c k g r o u n d  of lactat ing w o m e n  and their  cultural  
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traditions and socioeconomic status may also affect milk lipid composi- 
tion (12, 16). Since the variation of human milk fatty acids in different parts 
of the world and its limitations by possible regulatory mechanisms are of 
interest, we studied the fatty acid composition of mature human milk of 
rural Nigerian women consuming a largely traditional diet. 

Material  and m e t h o d s  

Samples of human milk were donated by I0 apparently healthy and well- 
nourished women from the village of Udo, Bendel State, Nigeria. All subjects 
consumed an ad libitum diet and were fully breastfeeding one infant for a duration 
of 3 to 5 months. In this part of Nigeria, the traditional diet in rural populations is 
low in animal and total fat, high in carbohydrates and fiber. Fresh and dried sea fish 
is readily available due to the proximity of the ocean and contribute a relatively 
large portion of dietary fat. 

The participating mothers manually expressed a small amount of milk into a 
clean plastic container after breastfeeding their baby. One ml of milk was then 
aspirated with a syringe and injected through a teflon coated rubber septum into a 
dark glass vial prefilled with 5 ml chloroform/methanol (1:1, vol/vol) eontainig 
I mg/L butylated hydroxytoluene as an antioxidant, I ml of heptadecanoic acid in 
chloroform as an internal standard, and nitrogen gas to replace oxygen, as we have 
previously described for collection of blood plasma under tropical conditions (14, 
21). The vials were transported within a few hours without cooling to the University 
of Benin, where they were kept frozen until shipped to I)iisseldorf by air for 
analysis. Completion of lipid extraction, preparation of fatty acid methyl esters and 
high-resolution gas-liquid chromatography were performed as reported before (16), 
but using a Hewlett-Packard 5890 A gaschromatograph with automated cool on 
column injection (Hewlett-Packard, BSblingen, FRG). 

Results are expressed as weight percentage (% wt/wt) of all fatty acids measured, 
because in contrast to absolute concentrations the percentage values of major and 
minor human milk fatty acids are unaffected by changing milk lipid contents (6, 13) 
and can be reliably determined from random samples, as well as from expressions 
obtained with milk pumps. Since results for some fatty acids appeared to have a 
skewed distribution, we choose to present the results as median values and ranges. 
The results of the Nigerian milk samples were compared with the composition of 
mature human milk in Germany previously studied (16) by a Mann-Whitney test 
with Minitab release 7.2 for DOS microcomputers (28), which was also used for 
linear regression analysis of selected variables. 

Resul ts  

Human milk of the Nigerian women contained a large portion of satu- 
rated fatty acids with significantly higher values than in the German 
samples (Table I). The difference in total saturates was almost entirely due 
to increased proportions of intermediate chain fatty acids (C12:0, C14:0). In 
contrast, medium chain fatty acids (C8:0, CI0:0) were not different. The 
proportions of lauric (C12:0) and myristic (C14:0) acids in Nigerian milk 
lipids were significantly correlated (R = 0.81, p = 0.004), but there were no 
correlations between any of the intermediate and medium-chain fatty 
acids. Cis-monounsaturated fatty acids contributed lower proportions in 
Nigerian than in German samples, primarily due to small proportions of 
oleic acids, whereas larger values were found in Nigerian samples for the 
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Table. C o m p a r i s o n  of  fat ty acid c o m p o s i t i o n  of  ma tu re  h u m a n  mi lk  f rom 10 
Niger ian  and  15 German*  w o m e n .  Data  r e p r e s e n t  m e d i a n  values  and  ranges ,  % wt/wt.  
n.d. = no t  de tec ted .  (*Data on  G e r m a n  mi lk  s amples  t aken  f rom Kole tzko et  al. 
1988.) 

Nigeria  G e r m a n y  p-value 

Saturated fatty acids: 
C6:0 0.01 (0.00-0.05) n.d. 
C8:0 n.d. n.d. 
C10:0 0.54 (0.00-1.14) 0.71 (0.23-1.14) 
Cl1:0 0.06 (0.03-0.23) 0.00 (0.00-0.04) < 0.0001 
C12:0 8.34 (1.05-11.87) 4.41 (2.29-7.78) = 0.006 
C13:0 0.15 (0.03-0.94) 0.05 (0.04-0.08) = 0.01 
C14:0 9.57 (4.38-21.90) 6.73 (4.40-10.50) = 0.0099 
C14:0iso 0.00 (0.00-0.25) n.d. 
C15:0 0.54 (0.16-2.34) 0.46 (0.32-0.74) 
C15:0aiso 0.04 (0.00-1.18) n.d. 
C16:0 23.35 (16.09-30.42) 21.83 (15.74-24.68) 
C16:0iso 0.00 (0.00-5.08) n.d. 
C17:0aiso 0.44 (0.20-1.41) n.d. 
C18:0 10.15 (6.86-14.76) 8.15 (5.29-10.33) = 0.038 
C19:0aiso 0.09 (0.06-0.44) n.d. 
C20:0 0.42 (0.26-0.58) 0.22 (0.17-0.32) = 0.0001 
C20:0iso 0.00 (0.00-0.23) n.d. 
C22:0 0.41 (0.19-0.50) 0.09 (0.06-0.21) = 0.0001 
C24:0 0.39 (0.17-0.58) 0.00 (0.00-0.06) < 0.0001 

Total sa tura ted  54.07 (38.42-71.74) 42.76 (34.69-53.46) = 0.001 

Cis-monounsaturated fatty acids: 
C14:1n-5 0.08 (0.05-2.40) 
C15:1n-5 0.05 (0.00-2.28) 
C16:1n-7 0.91 (0.64-2.19) 
C17:1n-7 0.13 (0.00-1.58) 
C18: ln-9  18.52 (9.44-25.30) 
C18:1n-7 0.95 (0.77-2.32) 
C20:1n-9 0.34 (0.12-0.69) 
C22:1n-9 0.75 (0.12-2.06 
C24:1n-9 0.59 (0.31-1.25) 

Total c i s -monounsa t .  22.82 (14.76-29.30) 

Trans-isomc~'ic fatty acids: 
C14:1t 0.04 (0.03-1.04) 
C16:1t 0.27 (0.08-3.91) 
C18:lt  0.86 (0.52~I.94) 
C18:2tt 0.12 (0.06-0.39) 

Total t rans  1.20 (0.79-10.29) 

N-6 PUFA: 
C18:2n-6 t l .06 (5.40-13.78) 
C18:3n-6 0.12 (0.01-0.35) 
C20:2n-6 0.26 (0.19-2.04) 
C20:3n-6 0.49 (0.39-0.98) 

0.29 (0.20-0.49) = 0.001 
n.d. 
2.68 (2.38-3.90) < 0.0001 
0.32 (0.26-0.45) = 0.0009 

34.31 (29.82-39.69) < 0.0001 
(above value inc ludes  n - 9 + n - 7 )  
0.52 (0.34-0.99) = 0.0099 
0.08 (0.04-0.11) < 0.0001 
0.00 (0.00-0.04) < 0.0001 

37.98 (34.69-53.46) < 0.0001 

0.19 (0.12-0.33) = 0.0009 
0.46 (0.32-1.15) = 0.001 
3.12 (1.47~i.38) = 0.0017 
0.14 (0.09-0.25) 

4.40 (2.17-6.04) = 0.0012 

10.76 (5.58-21.65) 
0.16 (0.00-0.27) 
0.34 (0.28-0.48) = 0.018 
0.26 (0.19-0.38) < 0.0001 
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Table (contd.) 

Nigeria Germany p-value 

N-6 P U F A :  

C20:4n-6 0.82 (0.38-1.48) 0.36 (0.30-0.54) = 0.0001 
C22:2n-6 0.14 (0.05-0.91) 0.11 (0.00-0.28) 
C22:4n-6 0.09 (0.05-0.16) 0.08 (0.00-0.16) 
C22:5n-6 0.09 (0.05-0.59) 0.00 (0.00-0.07) < 0.0001 

Total I1-6 LCP 2.01 (1.37-5.08) 1.14 (0.84-1.73) = 0.0001 
Total n-6 PUFA 12.52 (7.47-16.64) 12.26 (6.45-22.76) 

N - 3  P U F A  

C18:3n-3 1.41 (0.64-5.45) 0.82 (0.51-1.12) = 0.006 
C18:4n-3 0.09 (0.04-0.32) n.d. 
C20:3n-3 0.27 (0.05-1.09) 0.06 (0.00-0.10) 
C20:4n-3 0.14 (0.00-0.28) n.d, 
C20:5n-3 0.48 (0.17-1.57) 0.04 (0.00-0.16) < 0.0001 
C22:3n-3 0.21 (0.03-2.02) n.d. 
C22:5n-3 0.39 (0.12-0.72) 0.17 (0.11-0.26) = 0.0017 
C22:6n-3 0.93 (0.70-2.16) 0.22 (0.15-0.60) = 0.003 

Total n-3 LCP 2.88 (1.454.50) 0.51 (0.31-1.14) < 0.0001 
Total n-3 PUFA 4.63 (2.16-7.97) 1.38 (0.84-1.73) < 0.0001 

Total n-6+n3-LCP 5.26 (2.82-8.22) 1.66 (1.18-2.69) < 0.0001 
Total n -6+n-3  PUFA 17.88 (11.02-21.53) 13.82 (7.33-14.84) = 0.018 

Other: 

C20:3n-9 0.43 (0.22-0.72) 0.04 (0.03-0.05) < 0.0001 

Ratios: 
Rat io 18:2n-6/18:3n-3 9.33 (1.16-17.18) 11.48 (9.36-29.66) =0.025 
Rat io 20:4n-6/22:6n-3 0.72 (0.44-3.90) 1.64 (0.65-2.22) = 0.0087 
Rat io n-6  LCP/n -3  L C P  0.80 (0.44-1.62) 2.30 (1.36-3.17) = 0.0001 
Ratio Polyunsat./Satur. 0.34 (0,15-0.45) 0.31 (0.14-0.65) 
Ratio Monounsat./Satur. 0.44 (0.21-0.59) 0.90 (0.64-1.30) < 0.0001 

l o n g - c h a i n  m o n o u n s a t u r a t e s  e ruc ic  (C22:1n-9) a n d  n e r v o n i c  (C24:1n-9) 
ac ids  w h i c h  are r e q u i r e d  for p o s t n a t a l  m y e l i n a t i o n  of  t he  c e n t r a l  n e r v o u s  
sys tem.  T r a n s  i s o m e r i c  fa t ty  ac ids  w e r e  e x t r e m e l y  low in  the  m i l k  of  all  
N i g e r i a n  w o m e n ,  e x c e p t  for  one  o u t l y i n g  s a m p l e  w i t h  v e r y  h i g h  resul ts .  
M e d i a n  to ta l  t r an s  c o n t e n t  in  Niger ia  was  on ly  a b o u t  o n e - q u a r t e r  of the  
one  f o u n d  in  G e r m a n y .  

L ino le i c  ac id  (C18:2n-6) va lues  d id  n o t  differ  b e t w e e n  the  two groups ,  
b u t  the  N i g e r i a n  m i l k  c o n t a i n e d  s ign i f i can t ly  h i g h e r  p r o p o r t i o n s  of  its 
l o n g - c h a i n  p o l y u n s a t u r a t e d  m e t a b o l i t e s  (n-6 LCP)  s u c h  as a r a c h i d o n i c  
ac id  (C20:4n-6). I n  the  n-3 series,  a l pha - l i no l e n i c  ac id  (C18:3n-3) was  on ly  
s l igh t ly  h i g h e r  in  Nigeria ,  b u t  n-3 L C P  such  as d o c o s a h e x a e n o i c  ac id  
(C22:6n-3) r e a c h e d  ve ry  h igh  va lues  a n d  tota l  n-3 L C P  p e r c e n t a g e  was  
a l m o s t  s ix  t i m e s  la rger  t h a n  in  G e r m a n y .  S i m i l a r  to our  p r e v i o u s  f i n d i n g s  
in  h u m a n  m i l k  of  G e r m a n  w o m e n ,  t he r e  was  n o  co r re l a t ion  b e t w e e n  m i l k  
c o n t e n t  o f  the  p a r e n t  e s s en t i a l  fa t ty  ac ids '  l ino le ic  or a ]pha - l ino len ic  ac ids  
a n d  the i r  r e spec t i ve  L C P  p roduc t s .  
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D i s c u s s i o n  

Traditional diets in many parts of Africa comprise high intakes of 
complex carbohydrates and fiber, but they are low in animal protein 
and in total and animal fat. Thus, there are some similarities to the 
composition of diets advocated in industrialized countries for preven- 
tion of heart disease and for other health reasons, and also to vegetarian 
diets. The intbrmation available on the effect of such diets in lactating 
women on the lipid composition of human milk is limited. Some studies 
on fatty acid composition in Africa reported only data on a restricted 
number of major fatty acids which were generated by gas-liquid 
chromatography with packed analytical columns (2, 24, 26). Packed col- 
umns tend to separate fewer fatty acids and be less accurate in quantita- 
tion than capillary columns (8, 15, 21). Analysis with capillary columns, 
today the method of choice, was used in only two previous studies on 
African milks (25, 34). 

In agreement with our results, most other publications on human milk 
of rural African mothers (2, 24, 25, 34) also reported large contents of 
saturated fatty acids exceeding 50 % of total fatty acids, except for one 
study in The Gambia (26). These high values are primarily caused by large 
amounts of intermediate chain fatty acids (C12:0, C14:0) that usually 
contribute more than 20 % of total milk fat in Africa (2, 24, 25, 34). A high 
milk content of ]auric acid may be advantageous, especially under tropical 
conditions, because it is not only well-absorbed, but it also has antiinfec- 
t ive proper t ies  (32a). Die tary  compos i t ion  ra ther  t han  hered i ta ry  factors 
appea r  respons ib le  for the  high propor t ions  of  tauric and  myris t ic  acids 
found. Van der  Westhuizen et aL (34) found  significantly grea ter  h u m a n  
mi lk  conten ts  o f  in te rmedia te  chain  and total  sa tura ted  fa t ty  acids in rural  
South  Afr ican women ,  who  c o n s u m e d  a t radi t ional  diet, than  in an u r b a n  
popula t ion  with a par t ly  wes te rn ized  diet. In  vi t ro s tudies on lactat ing 
h u m a n  breas t  epithelial  cells demons t r a t ed  de novo synthes is  o f  fat ty 
acids, p r imar i ly  lauric and  myris t ic  acids, f rom radiolabeled aceta te  (32), 
and in vivo invest igat ion of lactat ing w o m e n  given expe r imen ta l  diets 
high in ca rbohydra tes  showed  a resul t ing increase  of  ]auric and  myris t ic  
acids, bu t  not  of  m e d i u m -  (C8:0, C10:0) and  long- (->C16:0) chain fat ty  acids 
(11, 12). 

In  cont ras t  to saturates,  c i s -monounsa tu ra ted  fat ty acids t end  to be  
lower  in Afr ican than  in the  European  mi lk  samples  and usual ly  do not  
exceed  30 % (2, 24, 25, 34), which  m a y  be exp la ined  by  a lower  mate rna l  
d ie tary  in take  of monounsa tu r a t e s  f rom animal  fats in Africa. A large 
supp ly  of t rans- i somers  of  unsa tu ra ted  fat ty  acids to infants  dur ing  the 
per inata l  per iod m a y  have  un toward  effects, such  as d i s tu rbance  of  essen- 
tial fa t ty  acid me tabo l i sm  and  inhibi t ion of  g rowth  (4, 21, 23). H u m a n  mi lk  
content  of  t rans- i somers  of  unsa tu ra t ed  fat ty acids appea r s  to reflect  
pr imar i ly  the ma te rna l  dietary in take f rom part ial ly hyd rogena ted  fats and  
ruminan t  fats, which  tends  to be  small  in rural  Afr ican popula t ions  (15, 23); 
this explains  the ra ther  low values  found in Niger ian h u m a n  milk.  I t  
appears  that  t rans fat ty  acid content  of  h u m a n  mi lk  in industr ial ized 
countr ies  m a y  be r educed  by  respec t ive  dietary changes  of  lactat ing 
women. 
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Median values for the classical essential fatty acids'  linoleic (C18:2n-6) 
and alpha-linolenic (C18:3n-3) acids are rather similar in Nigerian and 
German  milk samples. The ext remely  low linoleic acid content  of  1% 
reported in h u m a n  milk in Tanzania by an older paper  (27) has not  been 
conf i rmed in the present  or any other s tudy on African h u m a n  milk, and it 
might  have resulted from limitations of  the me thodo logy  used at that  time. 
In  agreement  with our  previous findings in h u m a n  milk of  German  
w o m e n  (16), we did not  find any correlation be tween the parent  essential 
fatty acids and their LCP metaboli tes  in the Nigerian samples. Obviously,  
h u m a n  milk contents  of  precursor  and p roduc t  essential fatty acids are 
differentially regulated. The metaboli tes of linoleic acid, arachidonic acid 
and other n-6 LCP, tend to be high in Nigerian milks, similar to relatively 
high contents  reported for the milk of rural Sou th  African w o m e n  (34). 
These findings are in accordance  with observations in vegetarian w o m e n  
consuming  diets low in total and animal fat, whose  breastmilk has similar 
or slightly higher  n-6 LCP contents  than  that  of omnivorous  w o m e n  (5, 29, 
30). It  seems that  n-6 LCP  secretion with h u m a n  milk does no t  depend  on 
maternal  dietary intake of preformed LCP with animal fats, but  that  
n-6 LCP in milk can be derived from endogenous  stores or f rom metaboli- 
cally regulated desaturat ion and chain elongation of  the precursors  in the 
maternal  organism. 

The relatively large proport ions  of n-3 LCP  that  we found in the milk of 
Nigerian w o m e n  correspond to high n-3 LCP values in plasma lipids of 
Nigerian infants f rom the same geographical  region (14) and may  be 
explained by the high habitual  intake of saltwater fish in the Bendel  state. 
In tervent ion studies in lactating w o m e n  with oral administrat ion of encap- 
sulated fish oil in very large doses documen ted  a consecut ive increase of 
milk n-3 LCP  (7). The major  LCP  in marine hpids is e icosapentaenoic acid 
(C20:5n-3), whereas docosahexaenoic  acid (C22:6n-3) usually contr ibutes 
only smaller amounts .  Nonetheless,  the p redominan t  n-3 LCP in h u m a n  
milk, both  in the Nigerian w o m e n  and in Canadian Inui ts  with a high fish 
consumpt ion  (10) is still docosahexaenoic  acid, which is not  replaced by 
eicosapentaenoic acid. It appears that, in addit ion to dietary effects, there 
is metabolic  regulat ion of bo th  n-6 and n-3 LCP content  in h u m a n  milk. It  
is tempt ing  to speculate that  such regulatory processes may  represent  a 
protective mechan i sm for the infant, providing a relatively constant  diet- 
a ry  supply  of LCP which  is not  directly dependent  on dietary composi t ion  
of the lactating mother,  because LCP  may  have a greater physiological  
impor tance  for babies than the precursor  fatty acids (9, 18). 
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