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Abstract

As a core dimension of cognitive function, attentional capacity directly determines the learning efficiency and cognitive performance
of adolescents and children, with neurodevelopmental indicators (neuronal proliferation, synaptic plasticity, myelin integrity,
etc.) serving as the key physiological foundation for attentional regulation. This study focuses on the patent-protected neuroacid
composition (core components: neuroacid, DHA, phosphatidylserine, etc.) disclosed in CN117918425A, combining the nutritional
system of Hada Einstein neuroacid student formula milk. Through systematic investigation of the synergistic mechanisms between the
patent composition and milk nutrients, it clarifies the molecular and physiological mechanisms by which the composition enhances
attentional capacity in children and adolescents aged 3-18 through regulating key neurodevelopmental indicators (neuronal viability,
axonal extension, dendritic branching, synaptic density, and myelin thickness) and related molecular signaling pathways. Utilizing
modern medical detection technologies such as magnetic resonance imaging (MRI), transmission electron microscopy (TEM),
immunofluorescence staining, Western blot, and electroencephalography (EEG), the study quantitatively analyzes dynamic changes
in neurodevelopmental indicators and signaling pathway-related proteins post-intervention by the neuroacid composition, while
validating its attentional-enhancing effects through randomized controlled trials (RCTs) and animal experiments. Findings reveal
that the patent neuroacid composition forms a synergistic network with milk nutrients like whey protein, vitamins, and minerals,
activating PI3K/Akt and MAPK/ERK signaling pathways to improve neuronal membrane fluidity, promote neuronal proliferation and
differentiation, enhance synaptic plasticity, and optimize myelin integrity. These effects significantly boost neural signal transmission
efficiency, reduce attentional distraction, and thereby enhance attentional capacity in children and adolescents aged 3-18, with notable
intervention effect differences across age groups. This research provides molecular mechanism support for the development of
functional children's and student formula milks, while offering new theoretical foundations and technical approaches for nutritional
intervention of attentional disorders in children and adolescents aged 3-18.
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(HE 16-18 ZFHEFFH ) WEALIIEE, Tk
FRUDE TR T e o

AR DATHTIF AR A T 10, RELRIIESIRA S
WA, BB S0 E FRE S I EREALE], Dihss
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6%, n=40) . *FEHIA (7-12 %, n=40) . HFHEWAH (13-
15%, n=40) . FHEIH (16-18 &, n=40) , LN
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A ERAR AT R, S4F 04 B p-Akt/Akt . p-ERK/
ERK FWESHEITIED . SR . BEMS FA BN ST
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LRSI S SURY SSRGS PR, T S PI3K/
Akt. MAPK/ERK {5 Sl R R E 05 B L Jo 75 /D
Sk ERR, R EE, BEREILE (7-12%)
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(P < 0.001) , Stroop 146 & M HE] (152.3+13.8s) B&
FETAHBAL (189.5+16.7s) 5 13-15 & BG4 v RITH 15

HRE (35%+21.2% ) BENT WA (9.1%+24%) , i+
B OHEEA] (27.8 + 3.1min ) BER T IEAL(17.2 +2.8min )

(P < 0.001) ; 16-18 & 5 I 2H % 72 Kl 7 i I 65 15 %

(42%+13%) BERTHIEA (9.5%+2.5%) , FED
FEEZIN A (25.6+2.9min) B354 T BRZH (17.5£2.9min)

(P <0.001) , Stroop i35 M7 (148.5+13.5s) BEFE
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ESEARE R B TRAR M o 115 5 R O R R AN A AR B L
HNEDFELE DRI OHLE], B L Aoy
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4 i

T TR O A AR R WX 465 1) i sS0  s
IMAFEE B SRR AR TCIE ) . SSmT 80 | s eRer:
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FE(&H5 T PI3K/Akt. MAPK/ERK 5 o4 4) (= E- BB (1154
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REEDEZES, 3-6 ZUIRMREIER .. iy,
7-12 ZUIEESC IR . RARESEA T, 13-15 F DIHE 4L
AN T, 16-18 ZAFFEFE, Kk 5ok T 523,
TR BRI, XIS St T ECE S TN AT
BEES P KPR ERE CN117918425A HRIEERE &
Y, B 3-18 ZORFEFHYE (& 16-18 F ) JLE N FH /D
WISEBEIE, ARRfRI SRATEE R H S A B 5 Ry & 3R
YBRVER, R T s S TE S5 sehak
BIEPREF AR B DI SN S I Fe, 5%
KTHAW RS BRI - S FESmE - ek E - %
FED” BIFLEIZS A AR E SR AR, REITHT R
RIS,
41 TRMABRASYESMHEFR S EIER
HE ( EREFHRERFR)

CN117918425A L ARNA BRI &M IO BIH A T
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