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MWRHDNREBMRER, MO G LB SH. BB A, &L E4E R DHA-PLs
S EPA-PLs 4, 48 R. MEHAZTRKNWKEREZE, HAAK-Fi (HE) & 0K
EEHARYE, M ELAFAMAETFH mMRNARE A REKTE, WFEREAN
Hlo HREF, EALBEALMHT, B4 %X EPADHAPLs ¥ R FH wE X K E KA
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1226 KopE o R 45 4

Wiwtss 2B, BB A WIE A EPA/DHA M T
H I =R T AR S I T BE L B R B Y bR R
AR A5 Ty T E A T A AR T RCR S, A 4
BL¥R 5T EPA/DHA-PLs 7E 42 #F B & A &K J7 1 19 2l
o BLAh, ANMISEE Won, WO AT IS 40 M At
s W RE A RS E . ERARSNER
AR, BN 8O IR AT e B R F B R AR
AR T 3 B A AR ORI R R 5 -
& % EPA/DHA-PLs 98 7 1 5V R i ' B 5
3R T N AR R A, R R
AR SR B B K iRy A R X, [FA
i 5e T K= SRS BN T 7= 0 N T 4

g5 b, ABESE LURE £ Fb e 45 A O Ry
B, ULATE/NER (Mus musculus) R SZ5 %4,
AT B R AR, ST & #b 7 EPA-PLs 5§
DHA-PLs 25 & 5 )6 B X /N BB & R A 5 i
DAFF & — P 4 40 B A A e BB i A2, oK 7™ il
14 s (EL R FH B2 (R B 9 R i

1 MRS IE

1.1 #E5i

HEVER BI/NE, SPF 2%, 6 JHi%, R 20~
25 g, VFAMIES SCXK()20190003, W F %57 1
PR S BB AR .

DHA-PLs 5 EPA-PLs 2 M8 SC ik % i /9 7
U5y BN TS B 6 (Sthenoteuthis oualaniensis)
UU AN K 52 2 (Cucumaria frondosa) VR EE vh 2 HUAS
#'% % DHA 2 EPA [#flg; MMLV 00 5% St
F 3% [ Promega 2y H] ; SYBR Green PCR Master
Mix 1§ B & LA YR A RS F] 5 TRIzol, 1
H 3¢ [ Invitrogen 23 7] ; RIPA LRI H 124
ZREYEARGR A Fgfl8, VEGF $iik
F B IE e A= W0 B R A BR 5T 4E A /) 5 HRP FRid
W 2EH0 /0 B/ 1gG. Omni-ECL™ # R ik 2 &
ek &, W B R AE YR A R A
Ao HA A AR AR 38 R [ A b A
1.2 UHE5ERE

CG-05 %! Realtime PCR 1Y (J7 5 4= ¥y B2 97 B}
¥ A B2 w1); Tanon-5200 18 i AR AL (1
1 RAERHEA PR F); KZ-1-F BRI = s 41 21
WAL RIFRLE /R AE R A FR S 7)); Nikon/
Ni-E B 7 Wi (e bk att).
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1.3 S HZE

HH F W EN MRS LREE, ¥ 32 1
HEPE R/ B SR B A MR, JEREML AL 4 4,
B8 H, 4l FGIEAT A . BRI
ot R 5 i DHA-PLs 5 EPA-PLs 41 . 1ol B} 41 %
Wk 1R, FOEHEE R F AT =4, Bt
i1 450~455 nm ) & Ot W45 LEDs ;= 4, 12h:
12 h B S 288 o /N BRUZE TE R (23+2) °CL AH X
FE 65%+15% M54 T HHIRK SHE 6 A, ¥
EBARBHAESHR, RHRBRBOM LI/, B
BB 1 emx1 em K T—80 °C A7 H T IR 2250 #r o
(i) E BB 308 [] — B 57 K Bk T 10% v Y PRt 9 o
i, AT R g,

F 1 DMREARBERR S

Tab.1  Ingredients of the diets g/kg
s ptand one EPA-PLS/DHA-PLsTARN& &
R FOIGIRERL b YDHA-PLs added
ingredients normal diet content .
diet content
FRVER 2727 272.7
corn starch
FHEER 181.8 181.8
casein
P 227.3 227.3
fructose
T 455 455
cellulose
WBRE 31.8 31.8
mineral mixture
HEEZREN) 9.1 9.1
vitamin mixture
DL-: it 512 2.7 2.7
DL-cysteine
RTLpEY R 1.8 1.8
choline heavy tartrate
TR 45.5 455
corn oil
T HE 181.8 172.7
edible lard
EPA-PLs/DHA-PLs 9.1

BRI S £ K I R A 27
B, BLARAREE X 6% YA AL Sh I RS IR R IR AE
AN TR, MR DX i i LR = S R L AL
M T X3, YEH 2 min J5 , IR /K of vk 144,
NRUEFT A /N BB R R — 2, 3 d kAT
2 WG BALBE

TE#R 3 X O B8 AR B AR, K ARy
BRAERWSE XK, WEFAETENKE, #Hk
R, ME Kwon &1 9751, /I BRIk R B 1X
SR BT A T A R AEAT PR s 0% S 04,

R E K P72 22 3240 sponsored by China Society of Fisheries
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7 2 A, 4. R FERENE T EPA/DHA 458 W G ME ST % /N BT & A 14 52 ) 1227

0%~20% K 14y, 20%~40% K 243, 40%~60%
H 355, 60%~80% H 441, 80%~100% K 5 53

BRI R o ERRALUNEED) 5900
YR 2 ARG -1 (HE) Yeta s, 250 A T 00
SSE FIFNTESE 6 IR R uN i i) E 3
IRA W B AT BR 2N Fl 58 i, 38 2o oL I B
AT o 6 2 0 T ECHEE 100< B R 5 AR TR
P BIEAE R A AL Gt 25 5 .

5% B 3% %% & PCR ( gRT-PCR) & #7
K FH TRIzol ¥ $2 BURz 1Bk B RNA, ) FH 35 s i o5k
Jiz ¥k 5 Nanodrop %6 3IF RNA 40 JF 5 & &, ¥
5 MMLV ¥ #% 5t i . RNAase inhibitor, JG [} JC
®i7K . dNTP & Random Primer JE &, %4 PCR &
i 155 cDNA, 2% SYBR Green PCR Master
Mix iR FI VLB, JEAT QRT-PCR, cDNA £ 75 P 4k
PG, R =AY, 4 57E 95, 60 Al
72 °C N Wi 15~30' s, 345 DHEIR, & FEH W
mRNA ik i fH% T N2 5 H GAPDH W) 3% ik it
718 . 5192 NCBI BLAST iF, J¥545 E 0
2 iR o

% 2 qRT-PCR 3|47
Tab.2 Primer sequences for qRT-PCR

23| ETRUESIY (5t0 37)
gene forward/reverse primer (5’ to 3")
GAPDH GTCAAGGCCGAGAATGGGAA
CTCGTGGTTCACACCCATCA
Adrb2 GAAGGAAGATTCCACGCCCA
AAGGCAGAGTTGACGTAGCC
Shh TGGCCAGATGTTTTCTGGTGA
CTTCTCGGCTACGTTGGGAA
IL1-a GAAGCTCGTCAGGCAGAAGT
TGGCAACTCCTTCAGCAACA
Fgf18 AAGTCCGGATCAAGGGCAAG
CCCTTGGGGTAACGCTTCAT
IGF GCTGGTGGATGCTCTTCAGT
TAGGGACGGGGACTTCTGAG
SBEPIESAT MR RIPA 240 22 il i)

UL, MR R ECER R, R 10% T
FE T R B -5 TN 04 T e o I LUK A B, B TR
BERMW MO, H 5% BSA W E1 T
# 2 h, F TBST (0.1%Tween-20, 20 mmol/L
Tris, 137 mmol/L NaCl, pH {H 7.6) ¥E %, 1E 4 °C
5 Sk — 4 Fgfl8. VEGF. B-Actin M & 317K,
22 TBST Ve 5, 7= T HRP f5ic 1 =
YU/ 1gG —HUFHE 2 h, FRURH TBST YRk,
B Ja MR 5 Omni-ECL™ 8 2 1k 2% & S A i3 51
UL, XHURPUAE ST A, R EE

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

e AGACR B IR, I T Ak A .

F I T S 28 B D) mean+SE R,
24 2 18] 2K | One-Way ANOVA (Tukey’s test)
AT LB b, DA P<0.05 A G it 2 X
i REER.

2 4

21 EXKESEBEXR

ERMBE 3G, 75/ B F R 022 2]
BAEEL, DRSS, #1757 kM 21d00E
RAERKEN (& 1D, GRER, H1EANBLEH
ARRIBIYEL, B2 RN B AR, 3
B EAERKIEART N, FEREB 240, #
BRI B B & K B 5 3 26 R 40 ol 2 1 O B
NG 5.3 F 2.6 £, (HR LG 2¢ B EEE T,
M54 E#h % DHA-PLs J5, HELKKE 54
TR R RN 9.9 AT 12.3 4% (P<0.05)
WO R 5 £ EPA-PLs 9/ L, R IGB BB
KA BE 5 355/ TR DHA-PLs 19/h L.

828N, WO IR IR & EPA-PLs /) BLIT
B & A KR OB I DHA-PLs /N L, 14d
B =B BB R K02 7 d B 3.4 F5F1 2.3 %5,

TERJTI, WO A EPA-PLs /NRTE 12d

LSl T B A 2EE, ST DHA-PLs (4
FERLR o [, AH E R 27 O BRI N
B, HEZERZEDEM 25%, miEeHS5 At
RS G/ BTG IA (2 22501

FEFE 3, MR EEAERKIEARL R, 21 dA}
M AL LR, WO /NRERKE .
T35 5 BTN 3.5% 1 6.9%, JiE & #hFE DHA-
PLs F1 EPA-PLs /) U B & K B 45 5l £ 85 ' FE 5
R FERE 380 7.8% Fl 8.7%, 7 35 2 ) 43 51 44
10.1% A1 12.9%.

22 EEHESES

NG BREIF IR 2 DA K L Bk
L KRR AR K B PE A AR, BETE
A AR AR 02 ) W7 B 2 kR A B AR
R F) 21 d B2 0 Al OB S B T s
Zeat MR AR RIS, A RS R/ B b
FARI, T BRGT N BUN H BET R AR
b, TR R BT, 6 R 5T R & DHA-PLs 1
EPA-PLs H/NELE 4%, RN TEENREES,
B 7L 3k 23 1 A0 AR Ak i D R IGE DTRRAE o A,
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[ DHA-PLs combined

(R

blue light irradiation

WG fr EPA-PLs
[] EPA-PLs combined

blue light irradiation

FOG ST

white light irradiation

¢ DHA-PLs

blue light irradiation

2 3 4 25 e 6
o]
£ 3 S
B o Y
B g c e 3
N o
X § HE § 2
W =g
0
FRAKI Y/ BRAEKR W/
hair growth period hair growth period
(a) (b) (c)
: ’ ’ ! 5 28 a o 6 F"=_0.(|)88 Ir’:i(‘)73
= B & oo 4
w5 3 ab M- o
l}i % 2 laa iHH g 3
- ® 22
i 1 |
0 0
10 12 14 10 12 14
BRAKI B/ BRAEK B
hair growth period hair growth period
(d) (© )
1 2 3 4 7 - P=0.077 P=0.067 6 P=0.056 P=0.054
" | a ] aa aa
- ‘ é 4"5 g aal <R § 5
- m 5 4 =2
Y3 o 3
K E 2 fﬁwﬁ g 2
L G i
0 0
17 19 21 17 19 21
BRAEKR )/ BRI/
hair growth period hair growth period

(@
&1

(h) (@)
BER4NFE EPA-PLs 8 DHA-PLs £ A AR/ NREL KERBES RN

@d)g) EREAEK L2, 3T HER, b)e)h). BEREK L2L,3IAMEBRKE, @®0. BEREK1L2,3AMNTMESRSR; 1. ALK
B, 2. BEGIESY, 3. WOLME S DHA-PLs, 4. #5J¢MEf EPA-PLs: TR AR ERIRERA A BE 2R (P<0.05)

Fig. 1 Effects of dietary supplementation with EPA/DHA —PLs combined with
blue light irradiation on hair length and coverage

(a)(d)(g). back pictures of newborn hair after 1, 2, 3 weeks, (b)(e)(h). length of newborn hair after 1, 2, 3 weeks, (e)(f)(i). coverage rate of newborn hair
after 1, 2, 3 weeks; 1. white light irradiation, 2. blue light irradiation, 3. DHA-PLs combined blue light irradiation, 4. EPA-PLs combined blue light irra-

diation; the same below; different letters indicate significant differences between groups (P<0.05)

EPA-PLs /NRA B T B AW AR, %t
HE I 55 R B b S R X BB R A
M (R 1T ) o

2.3 ELXREKHEXEFEAR mRNA RiLKFE

Shwartz 25" fij 38, 7 T WL -8 B 45 - 4
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1 240 i 3 % B A T T A A A T A
EREKMIEN. &8 B F (SHH) 5 p2-'5 LR
R HEZ R (Adrb2) J& 1% A% O IR N £ Shh
EERE R EWRATE L BULIE B BE#T
L EZS A VD O RVA =Y || R s F L EZEESE
T 20 B R Y B TR O AR, Rk

o E K P2 2 320 sponsored by China Society of Fisheries
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74 ZE0EH, S BEHNFEHE AR A EPA/DHA 45 & i 6 HE 5 /N BB % P AR B4 5 i 1229

EhE I 21dREHEER 47 EPA-PLs 5 DHA-PLs 54
kR R BN AEA, HafkERERN S REK
Plate |

LRG3/ R BB R AR E B LS B2 (400%)

Effects of dietary supplementation with EPA-PLs and DHA-PLs combined with blue light

irradiation on follicle morphology of back skin at 21d (400%)

Black arrows indicate the degeneration of hair follicles and the white arrows indicate the secondary growth of hair

E B 11
Plate I

SeBR S 3SR AR R E B E ST (100%)
Effects of dietary supplementation with EPA-PLs and DHA-PLs combined with blue light

& & %M 7 EPA-PLs 5 DHA-PLs £ & 1%

irradiation on follicle count of back skin (100x)

HERRESEEME., ddrb2 i T BT AWM,
T 7 AT IR A WA S O R R Y R E
FHAR S, HEREFRES B ARRS RIEM . Shh
5 Adrb2 ) mRNA £k AKFER Bk, Si#OEH
SHAIEE, #ANE & #h S EPA-PLs, DHA-PLsH A
3% Shh FIl Adrb2 B mRNA 3k (14 2).

AT A A i A= K T 18 (Fef18) J& — i 1k

rfi [ /K 2 % 43 F /3 sponsored by China Society of Fisheries

AT T, Y Fafl8 Fk/KFREALHT, WashE
T 41 A TG P B O RS I DHA-PLs 1Y
/NEL, Fgf18 ) mRNA R ik it 75 ¥ 6 I Y JE Al
R E T 465, M EPA-PLs B9/ UL
T26f%, ALBEEES, S20dHFANE
P WPIRS A — 8, WS EAEAE K -1 (IGF-1)
SR B R A KR R A MLAE S R R AR
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45 %

1230 Koo
SR WSS
white light irradiation blue light irradiation

1.5 ¢ 25 ¢
=}
o 2 T s B 20
L2 1.0t E 3
ﬁﬂ % ab ab ,'EJ é 1.5+
H% 15 b _Hkﬂ 5}
.z o 1.0 f
=E 05 = E
T =305
—
0 0
1 2 3 4
2H 51
groups
(a)
4 .
=}
£2 3¢
i £
95
Ko
' .2
z2=2 Lr
=
0
2
groups
(d)
2

W6 fr DHA-PLs WOt EPA-PLs
[ DHA-PLs combined [] EPA-PLs combined
blue light irradiation blue light irradiation

8 ¢

AFOT 20 1/
relative expression
~

Al

groups
(b) (©
20 ¢

A

groups

(~7.
=]

AT IA /1
relative expression

ZH A
groups
(e
fE R 4P & EPA-PLs 3k DHA-PLs 45 & 15 B8 53 31 £ & 4 K 18 55 E B mRNA FRik K FHIF20
(a) Shh [ HE X mRNA RIiEE, (b) Adrb2 FIAH X mRNA & &, (c) Fgf18 AN mRNA K& &, (d) IGF-1 X mRNA £k &, (e)IL-
Lo FRAE 4T mRNA %% &

Fig.2 Effects of dietary supplementation of EPA-PLs and DHA-PLs combined with blue light irradiation on

hair growth-related genes’ mRNA expression

(a) relative mRNA expression of Shh, (b) relative mRNA expression of Adrb2, (c) relative mRNA expression of Fgf18, (d) relative mRNA expres-

sion of IGF-1, (e) relative mRNA expression of /L-1a

Z—, BREBERKEE BT IGF KGN FEIE
2, A TR A A0 M R kA K AL
FER A KSR S, R, AR5 RE
7N, IGF-1 1) mRNA £ 45 41 0] 1) 3% 1K 8 O I 3 2=
5o SRIEEMAZA XM TR, H4
% -lo (IL-10) C 8 IE SE 2 B4 A K a9 B i
-, HERIBH L H 2 B2 i 22 4500,
R BN, IL-la i) mRNA ik 7845 41 18] G B %
PEER,

24 XBEEAMRIE

T8 25 I 52 WO U R & EPA/DHA-PLs % &
I H K A e 3L I mRNA 238K E Mm%
Bl Fef18 I it AN B2 B s (R 1, HAE ik
PR R R RS R TR, 5 A6/ R
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I, BOCRSNRB RN ER S T 2765, fEE
O HRI A Al B, &M ST T DHA-PLs 1 EPA-
PLs /N, Fgfl8 &5 H Rk &40 4 m T 59.0%
F153.9% (& 3-a),

ML P Bz A2 K 7 (VEGF) ZE4 S 1148 A2 i
RGBS B A EEEN, CAA
DI SEIESE VEGF AT DL 3o 389 58 148 52 35 LA I
BREARBN S ERG R, NmifeiE LA
KB ki VEGF EH M £ ibm 45 R ER,
Bz WL AT /NEL, VEGF & A &AM A
He/NR R FE R T 60.5%; FE 15 CHAL FAIMR
7t 7 DHA-PLs 8% EPA-PLs Ay /N L, HFE A FHH
Fb 5 56/ B2 B T T 43.5% (P<0.05) Fil 53.8%
(P<0.01), HAWEE2ES (K 3-b),

o E K P2 2 320 sponsored by China Society of Fisheries


https://www.china-fishery.cn

7 A, . R FTHEE EPA/DHA %54 OGRS 0 /N RUE & T4 1Y 52 1231

=EPIAIE) WG

white light irradiation

1 2 3 4
FOMIS o o — —
B-ACling ot ————————r

P=0.059
20

|_

HHX R IE B/
relative expression
=

<o
W

blue light irradiation

1 2 3 4
415

groups

(@)

¥ 6ME fr DHA-PLs WM T EPA-PLs
[ DHA-PLs combined [] EPA-PLs combined
blue light irradiation blue light irradiation
1 2 3 4
N e
B-Actin  ————————————

2.0 ¢
C
c [
o L5t T J_
.S 1
K10
Koo
® .z a
£3
=05 ¢
0 ' '
1 2 3 4
2
groups
(b)

B3 BER4NIE EPA-PLs 8¢ DHA-PLs 45 & Bt R 53 5 Fgf18 & VEGF 7 K ik & B 3RIA K F RIS
(a) Fef18 [MAHX HE (IR 15 &, (b) VEGF MAHX R A RiA & B A R B g5 BN B4 R R 1~4 2553
Fig. 3 Effects of dietary supplementation with EPA-PLs and DHA-PLs combined with blue light irradiation on
the protein expression of Fgf18 and VEGF in skin

(a) relative protein expression of FGF18, (b) relative protein expression of VEGF; Western blot strips are groups 1-4 from left to right

3 v

Ji& £ %b & EPA-PLs 5, DHA-PLs %% & i O Id
SR INR B R K S S RN g R, T
TREERGH B, %OCEE T IE— &R
AR A SR B 9 BR, TR 2 #h 72 DHA-PLs
o EPA-PLs Xf IV HAT W2 iR /R, Horh DHA-
PLs 280 R e o W35 . %45 R 5 Kang 21" fif iR
(9 Rz MR H i = 5 2 DHA 45 8 —%% ., BAR T
A KA, B DHA-PLs 5% EPA-PLs 4 1] £2 &
ERAEKHEA, 1M EPA-PLs 20 51 T DHA-PLs,
21 d AF, Bk K RN o5 R 5 B O IR
T HYCIEE, % &% 5T EPA-PLs 5 DHA-PLs %%
B WG BB T M O B G, Hoh EPA-PLs 1
R e i

Combarros 25" ¥ & ¥ EPA/DHA-TG ) fa i
JiZ % (EPA : DHA=1.6) D& b 58 T 2045 42 3 4
HAWRERRRENN, SLEFAMt, faimk
EEIRTE U R UV 1) i G NS O
It T % £ #b & EPA-PLs 5 DHA-PLs £ i )t I8 5

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

TXBRBEAEREN, 457 E/R, EPA-PLs £
B ' BRI /N BB R AR R A O
% . Kang 5" ¥ DHA-TG N EH (Scomber sp.)
R A B HRUY) LA Ry B8 U B8 X C57BLY/6 /N B
AT T B R EAE Y, S5R R, Huh =5
DHA AJ 38 55 18 7 4H i J 1 AH 56 2 P KPSk i 2
Bk g s, MM ERERK, £
i AF 9% 5 7%, EPA/DHA-PLs 75 ¥4 15 B Jg 18 35
ol 3 i 2 BE 45 5 1 Lt EPA/DHA-TG H-A -1y
VEFHRCRE 2 5% EPA/DHA-PLs % = & F-24E 1
{2 £ /€ F It EPA/DHA-TG By I 2 | {0 55 223
— IR RIE

Mignon S50 DN 26 F 57 2T 4t 41 i R B 7Y
PR T A FDESHON N 28 B R BUET 2t 20 AR 35
WPE L R M AN AT AL R R, 2 SRR,
453 nm # JE A BEOE 40 B A L RS R R B B
FEEMEM, TR B4Rk . Buscone
E NV NECE 221 ) UL i8R (i
453 nm ¥OGE N SR E A AHEAER, e
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B IERARIP BRI A K . Fan 551 58 & 9L,
WA '3 o ) Bl AR ) JR O R ) S e 22
20 M o) 28 X B R AR, SRR 2
P B ML PTG . A5 A AR ST I 25 R,
SR TR R NI & B R, MG R RN A EPA/
DHA-PLs 1] f by i 6 FEOG  39 250 50), I 3% 14 ik
Hox B & WA WAL HEEH

TS5 BTER RN L LN, BOLR
ST —E R LB R A, R EPA-PLs,
DHA-PLs [ #b 7t il 1% & 2 3% 5 i O BT 0 B &
FAEAEHEVER, Hih EPA-PLs R N B E. £
AP EREERBEENBOHE, BA
S AR KRB B B2 R T 2k R A AR
AN EREE LR FEZSWATRT, B
KRG R I WO RS A, R AT EPA/
DHA-PLs 25 & OGRS AR 25 58, Ui %
HE 5 5 % £ EPA/DHA-PLs 2 38 i % 6 % 2k K &
R R AR R R A

Bk KA LN () mRNA 2635 7K - R,
Fgf18 ) mRNA Kk /KA B35 £ &4 KR
& —3, Shwartz VB FR, Fef18 %7 M-
2P 25 - T 40 M GE B R Y, H Sha AN
Adrb2 1) mRNA 35 7KV 175 1258 8% A B0 |
PRI JHG HE I, % %G 1 EPA/DHA-PLs ] fig 2 18 i 1%
TG A 38 PR R JE 4 Faf18 193235, MM £ &
AR, FgI8TEfIE M M 3Rk, A RKWINRL L
FREALEY, FgfI8MHE A RIBAKFFF A X — .,
W6 I B & EPA-PLs #h £ /N U FH 4R T8
KB ZIRAK, Fefl8 By £ AR A T DHA-
PLs 78/ BRUA BT REAIR, 25 1 B0 8 B 3l 45 SR 9 1iE
T JE £ b 55 EPA/DHA-PLs 45 4 W Ot IS 3 1+ 3
= Fefl8 ) FRAMEMHE L. VEGF WEHE
KAOFE ARG . WO . #OEME DHA-
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Effects of dietary supplementation with EPA/DHA-enriched phospholipids
combined with blue light irradiation on hair regeneration in mice

LI Xiaoyue ', WANG Chengcheng', DUAN Xuefeng ', SHI Haohao ',
WANG Yuming ',  XUE Changhu ', ZHANG Tiantian "

(1. College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China,
2. Laboratory for Marine Drugs and Bioproducts,
Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China)

Abstract: Aquatic product processing industry has a large scale in China, but the field of deep processing is weak.
The functional lipids of aquatic products represented by EPA and DHA are important targets for deep processing
of aquatic products. Hair loss originates from the imbalance between hair shaft regeneration and shedding.
EPA/DHA-enriched triglyceride (EPA/DHA-TG) and blue light irradiation can both promote hair regeneration,
however the effect of EPA/DHA-enriched phospholipids (EPA/DHA-PLs) on hair regeneration and its interaction
with blue light irradiation are still unclear. In the present study, artificial hair removal mice were used to establish a
hair regeneration model and to explore the effects of dietary supplementation with EPA/DHA-PLs combined with
blue light irradiation on hair regeneration. After the back hair removal, male Kunming mice were randomly
divided into four groups (n=8), including white light irradiation group, blue light irradiation group, and blue light
irradiation combined with dietary supplementation with DHA-PLs or EPA-PLs group. The length and coverage of
regenerating hair were measured, and HE staining was applied to observe the morphology and number of hair
follicles. The mRNA and protein expression levels of genes related to hair regeneration were analyzed to prelimin-
arily explore the possible underlying mechanism. The results showed that with the blue light irradiation, dietary
supplementation with EPA/DHA-PLs could significantly increase hair length and coverage. Specially, the effect of
DHA-PLs was better than EPA-PLs in the early stage of hair regeneration, and the effect of EPA-PLs is more
prominent compared with DHA-PLs in the later stage, which might be related to the regulation of hair follicle
cycle, the increased expression of vascular endothelial growth factor (VEGF), and the regulation of fibroblast
growth factor 18 (Fgfl8). This study suggested that dietary supplementation with EPA/DHA-PLs could enhance
the promotion effect of blue light irradiation on mouse hair regeneration, which may provide a scientific basis for
the use of aquatic functional lipids in the health maintenance of hair.

Key words: DHA/EPA-enriched phospholipids; hair regeneration; blue light; hair follicle cycle; vascular
endothelial growth factor (VEGF); fibroblast growth factor 18 (Fgf18)
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