ﬁm;memwf” .
55305 2022 F 35 C YA ER

FUBMRAER “BREMSER BRATEXEZZ

DOI: 10.16210/j.cnki.1007-7561.2022.03.002

BRENNA T J. Omega-6 S{H# B (A, Omega-3 SCHEERMG . SAr AN L KL B M) Ah &R, 2022, 30(3): 7-15.
BRENNA T J. Omega-6 for body, Omega-3 for brain: balance for brain development in children[J]. Science and Technology of Cereals, Oils
and Foods, 2022, 30(3): 7-15.

Omega-6 XL, Omega-3 LR
i . BBt N L B K i & 1855 W

(FBEFMRFAIITHR, BRREFKE, BAITiT TX 78723, £58;
BEARKFE, BFEF, A2 NY 14853, £8)

W E: ARKEREERORT, EZAEWPRIAEGERD IR AEXBAR S AL LA
WAL, R P 6 5L T RS BR TR LR 25 M Fo o B 0 o4 B4R 3T 4 . Omega-6 (06 ) T3t B (LAG6 )
AR R S, A K AT IR A EAAZ 5 5 F 69 ET4k; Omega-3 (03) o- T RER
(ALA3), %32 KERM ZH——=—+ =2 (DHA3), A K, ALM A3k 540 28 F
B RGELS . INE A LAG6 Pslri (582 O3 BERrER ) a4 P R B 69 et m R R i, 2 20
why B B R Tk A 69 £ 2R ROR ., ARBHEES T, ZHIRE LA6 e BR 7T 4540 O3 fis iy B
R, % 03 JRERR L, Wik, ALWEHHmegiastd, RG4S LAG6 12482 03 i rER ) i
REAE A E— I 5 KR, & F B B RIAF R R i & 20~30 Fa9AF AW, 1648 LA6 H4 DHA3
AR T E R IR Ak R R S P AT RB I KA R ¥ ra, RINFRLBIELN,
Pe Wy B T3S B R AR RILEWN RIGA F LA TE, R T A 22 ( WHO ) AR M T K A 0) 8 Sl i,
AT RGRBERERS, A TET P ELRERRRILEGIRET RS, ERAEHAH
5 e o BR AL/ M AR B B s o RIS, MR R BR M3 % FATRAR TR, BaT, LRCEA TR R
PR W7k, VABRARRE B BR 39T, I LA AR AN A B A 0 K 4 R

KW : KWAF; =+ =888 ; Omega-3 IgMrdt; Omega-6 IS ; Zbdih; TEIHER
KRB BPRGF RS M8 Mok T Hr

FESES: TS201.4 XEAFRIRED: A XEHE: 1007-7561(2022)03-0007-07
W& B & RHE : 2022-05-05 09:03:40

MK B &Mt : https:/kns.cnki.net/kems/detail/11.3863.TS.20220429.1514.018.html

KRB 2022-02-07
E€WA: ZXEE AN E (ROls AT007003, GM103437, GM71534, EY10208, GM49209); [ Unorthodox ZE3HHLHA |
Open Z&GHIMY | AR ERE G2 . JLEBFITA Wiley 23 7] 3 Hf
Supported by: US National Institutes of Health (RO1s AT007003, GM103437, GM71534, EY 10208, GM49209); Unorthodox Philanthropy,
Open Philanthropy, the Hickey Family Foundation, and the Children’s Discovery Institute, and Wiley Companies

{E& T /r: J. Thomas BRENNA, 3, 1959 4EhiA:, W+, ¥, ARG RS, A R, SE A A% E-mail:
tbrenna@utexas.edu. YEFTEMI W PC16, A SCHSCFESCHENL Pl6.




ROEE

@ IHEEE:

SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

Omega-6 for Body, Omega-3 for Brain: Balance for Brain Development in Children

J. Thomas BRENNA

(1. Dell Medical School, University of Texas at Austin, TX 78723, United States;
2. Cornell University, Ithaca, NY 14853, United States)

Abstract: Food must supply a balance of nutrients to support both brain and body. The human brain makes
us uniquely human. Essential fatty acids are part of the metabolic pathways that define tissue structure and
function. Omega-6 (06) linoleic acid (LA6) has long been known to be required for skin structure, and as a
precursor for inflammatory, thrombotic, immune, and other signaling molecules. Omega-3 (O3) alpha-
linolenic acid (ALA3) and particularly its long chain product docosahexaenoic acid (DHA3) has a key
structural role in the brain, retina, and related neural tissue. In the 20" century western world, inexpensive,
high quality oils primarily from LA6-rich/O3-poor vegetable seed oils became dominant fats produced by the
food industry. Provision of LA6-rich/O3-poor oils as the sole source of fat in the diets of pregnant animals
causes O3 deficiency and poor brain development, primarily because high LA6 antagonizes metabolism of
all O3, creating an artificial metabolic demand for O3. Data developed over the last 2~3 decades show that
provision of low LA6 combined with preformed DHA3 optimizes brain function. Recent studies emphasize
the importance of nutrition to support brain development, with newer findings showing particular importance
of fatty acid balance in malnourished children. The World Health Organization (WHO) through the Codex
Alimentarius (“Code for Food”) is increasingly recognizing the primacy of brain health and in part on that
basis recently acted to recommend balanced fat for Ready-to-Use-Therapeutic Foods used to treat children
with severe acute malnutrition. Similar principles are likely to be important in older persons. Industry now
has the tools to adjust the composition of oils to support brain health throughout the life cycle.

Key words: brain development; docosahexaenoic acid; Omega-3; Omega-6; high oleic oils; severe acute

malnutrition; Ready-to-use therapeutic food; fatty acid balance
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JR R S B L5 R R0 . DHA3 A2 RGBT
2B L RN Y , T Omega-3 Bk 1L/ BR( EPA3 )
Al Omega-6 4645 WA TR ( ARAG ) 15 53 [ .

2 BEETER O6 IEAIER
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I, R R AL, AR A S AR g
R, Y2 bLIAR N R HUFA B4 . SR,
AT AR T ER A “BEAAR” B 17 R A5 ME I AE
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BT LA6 AAE B Jik i 7 b B Al gl B IR
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B JRA AT AN B A K A3 i ik Bz R R 2R . AR
FEAR) LA6 BEXGHEIG ALX AP , ARAG il 541k
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H1f) ARAG LE LAG6 X T B3 B2 Ik i) S8 et A 24

TH LA6 HAE 3L & i ALA3 KK,
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SCRFI (25%/9 LAG6 ), LLKSE B ™ 1 25 40k il
(70%1) LA6 ) FIZLAEH (70%M9 LAG6 ), T4 iHI
(10% LA6), HHEIh (6%~15% LA6). FifEm
(6%~15% LA6 )FSIYIAENTh LA6 & 5 ALK
RN, BHE SR LAG BB W5z, &k
By LA6, bl UM EAmE a 5 xS AE
L IRAZ B , A0 HUFA AR 0, HEmim
il i G Omega-3 IG N2 , f24% ALA3 .EPA3 .DHA3
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RSk, LA6 2 LIIEHE O3 AR N Y 7E
(EREN IR AR AR
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TAHE. 20 AL 60 AEARHIIN Z IR LI AT
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AR T 4 SR B AT 9 PUFA U070
KR CLEHEEL TIRZ K, I A LI PUFA
R s O AT LG, AR P R D R 4 A
AN 3545 22 S P8 T AR L2 R B0 o A
SrIIRg.

PEAESR, IV Y RS ARSI AH DG 4 AR & e R
L RERLE O3 BRI ER IR BT E AR, WIS
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L HEEL
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s B0 R 22 ) BRI S, BN R R
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MR BE AR AR & i, (R 3 80 i
10D N AR < & B NI | =R (AR YL [ -4 S =g U I8
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6.1 RWMEHE: BIRIETRMA ( Ready-to-Use
Therapeutic Foods, RUTF )

HI&597 B (Ready-to-Use Therapeutic
Foods, RUTF JE1E 2000 4F 72 45§ T 4 sk iy t401,
RUTF (WA SR AEE ¥ . AR DRy . . 4
AR T ATRAE. BT, BEeR s
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i, LRI ERIT BRI H SAM L, A
RILEFH] 90%LL |, RUTF AR & 2l & — Wi
KM, AREFCEFARILHERM T 538G
6.2 MEFRER

PR Lt R, YA i 52 20 G e
fo, BB SRAAN I AN AR,
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— BB TRk, IURHEA SR B
BVARYT T EAL, FoRKH. R . REAT

SRR ILT S, IR Z AN g 1 R 78 5%
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o UL, XFR7 LR, ek e A
ThnA DHA3, LUEJRA] e 5 Lo —2L,
FREE,

TEFF 4 RUTF #13 , —A> SC A ) R H] 1
A LAG {H DHA3 Bt = (35 A 5ok, X b
BEDERSIER T (a) T3 LA A HI/E R &
TBIT YR AT FIAE DI AS B BT E 5 (b)) IR
B IR Z RAE BAE F = AL (52w, 7E 4Bk
bR R et U, Wt REUL, —FE SR
Y5 i 2 R LA o — R IR BRI 75 oK .
XFF RUTF 2K, % K1) LA6 45 HpLA
ML E D O3 IRWTRR AR, 3 03 fgliim
B R LA oK o (B AEAE , 1E2 RUTF
LT, RIS, SA LA6 HA
& ALA3., L, 7% RUTF i, ZRIFMA
WG S e T LA R AR s A R, dwREn A
ALA3 {HJE TSN B A Mo h ALA3 /Y 2 s 3 n
AR LA6 84 INARsE 2 (flan, K ),

2010 4%, FENMBH T —K E-H e iR
BRMEFAR” WS, WHE TR T2 A MM
NEWiRE SR MvE 2 7. EIRR &I Bkl T —

ANFE il H LA )7 1) RUTF 2 0k 31 i
DA LA6/ALA3 (06/03)<10 F{
i, (AEEMZ, M JF & RUTF {5 F 7 i i
SR EA O3 JRIWRR, AE SR RIS T i
N, REH 03 IRIHIRELZ il FBOUK AR 284
6.3 HMEERKHAFETER

2 (high oleic, HO ) B4 my It
TR LA6 S8k . % O3 &M Hi M FHH /N
(% RUTF #2417 AT 68 V5 7 i WL i HO 2 Ml
M, &F 10%ZE47 19 LA6 F1 80%LA YR, H
/0N ALA3, 34 DHA3 Fl EPA3. X FHi Al
BSOS I AR L. RIS R,
BB 2 REIR, R RE R LA6 KRN, 1
I TR E =K, Bl AR DHA3 B4R
R KR EBUL G HIMAG, WSk
KRG, Zkl, #5A KER LA6 FIfil/%E O3
JEWIMR . HO iz LG a fiot k., &
ANTEER S, g B 2L TR i Fn s
M. HO fEAERIMR LA6 Al & R, &—
i e LA6/AI O3 il i i iU DHA3 AR5 oK
75

A M5 R, 5% DHA3 K&
G, EIRE TP IR E T ALA3 128 03 5
FiR e —R U8, Hopf 22 4121 DHA3 (15 K
AR FAR, B F HO i AIEAE LAG SH il
JIEURE, HUARZH 2% DHA3 & Bk AR S5E
HAS I DHA3 AHIE 7K. B, ATRAAHS, 7
LI HO 64 (8% LA6) NFERIT &K RUTF H
s fLiE E 1) DHA3, #] LU 4 st S pL R 2l p
i) DHA3 /KF.

FeATH ATE hhr 4t 81 44 FX4E#E 2 % | ¥k
Wik SAM JLEEIFAT TAFsR i, FRA18 e
TXHEZH ( control-RUTF, K5 Iy IR i &= 1 43
Ft LA6 hy 26%, ALA3<1% ) Fl HO-RUTF 4 (&
BRI T 43 e LA6 F1 ALA3 #4°8 13% ),
BIT 4~12 A, HERIITE . MG R, FEXF
BEZH (control-RUTF ) ', 1EH IS DHA3 M5
R T 25%, M6 YT 41 HO-RUTF )1, DHA3
KPR o X R IFEIRE T LA6 Al ALA3 &
wIBET , HZinIT LENUAR, ol
R IR BURNER (5T LA RUTF HhkAs, D
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P R BB DHA3 R AU oK , ATk K
Wi K & ET P, FEE R 5 — TR 5,
e LA6 JeDIRR LGRS 13%, E3gm T
ALA3 &g, AR T DHA3 & &K IR
BEREARCY, WA SE 9 7E THRE, £ RUTF
FRRE BB A3 T, 346 B R 95 LAG 75 /K - A BB

FA T T — WIS, BT 2 800 44 SAM
JLEAE RSN G, 434552 &% AR PUFA 145
) RUTF {697, R THFAEHHY 1 000 24 L&
R AERY, JLEE > =4, XA RUTF 34
JTHE, W 1 s, 43600 X4 ( control ),
HO #1( HO-fik LA6 ).DHA-HO ZH( %3/ T DHA ),
TRIT A G R PEAL o, S ALE M BR
WEFRA R P SR, Z ik
%o 6 MG, (TERA#H—LTHMELT ) H
“Ihhr gk AR I M AT O T AR
R R, SXIAMEE, HO 4LEMLE D)
REA W BB (78 “thaimsh” P o
=), 32 DHA-HO G JLE, 8 Dihe
WHE (E 1) Bk, ERNAITE (M3,
6 A J5 ), DHA-HO RUTF i 1t i 119 155 2% D

%1 RUTF 1 PUFA AR
Tablel RUTF PUFA composition

LAG/g ALA3/g DHA3/mg
Control 5.8 0.5 0
HO 2.1 1.4 0
DHA-HO 22 1.5 7
P=0.047
1r O DHA-HO RUTF P=0.002
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