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! Polyunsaturated fatty acid
2 Eicosapentaenoic acid

3 Docosahexaenoic acid

4 Cyclooxygenase-2

® Transepidemal water loss
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! Polyunsaturated fatty acid

2 Eicosapentaenoic acid

3 Docosahexaenoic acid

4 D5-Fatty Acid Desaturase
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L a-Linolenic acid

2 linoleic acid

3 Polyunsaturated fatty acid
4 Gamma-Linolenic acid

® Prostaglandin E1

6 Arachidonic acid
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4 Nuclear factor kappa-light-chain-enhancer of activated B cells
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& Extracellular signal-regulated kinases
" UltravioletB
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2 Collagen

3 Angiotensin

4 Metastasis

5> Melanin

6 Tyrosinase

" Matrix metalloproteinase-1
8 Oxidative stress
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! Reactive oxygen species

2 Ultraviolet

3 Superoxide dismutase

4 Catalase

5 Glutathione peroxidase

6 Hyaluronan synthase

" Mitogen-activated protein kinase

8 Melatonin receptor

® Alpha-Melanocyte-stimulating hormone

jhrd.trjums.ac.ir

BLd (§)9y0 Cawy (bl Caols g (Sanis e
0 HROS) Jls 551 sladiss adgs digd oo o ,56
o ol cel UVBT (piae o 85 18 Lo
oS Sgdige edle Wy Gl g el slonS g
LailaSs, (ol )| casls als (g (Si 4 e
2 oot ROS (F) 098 o 05l swgy sl y9055
G352 yolie) Sigyelld apmsl g Lol pus IS 5 o
(25 oo b 1) Cugh ) g 0iiS so Cugl |) Cangy a4
b oS 5T ol ot 0 (FO) 0,008 oo e 3G
b e i elS wasgy gym b oojrlee sl
5 Lol « Sig o0l Sl 55 51 (6,55l s ROS
5 Oz gt b Lol 5l eolatul e (5900 NS
S L e S I
05 5 ShaST 5T sla s, ales 5l il (slapanslSe
(FV) a5 oo 5T 5l Comgy (55 51 OINS 3w 5 o]
aile eyl cdld Bl L Ll sty
095bslS 5 YL (SOD3)  jbgenss oenSTism
(FA) ams oo olas oSt 6T 51 (GPX3) slast,
S Gl L ) Cangy (6 22 S Lol baeniign
o) Ol el b Sgyglle ael g el (IS
ol osdle s oo las g HASE ) gg5 308wl

slogaSyn wh b L oS oy s & byl

83


http://jhrd.trjums.ac.ir/fa
http://dx.doi.org/10.61186/jhrd.2.1.76
http://jhrd.trjums.ac.ir/article-1-51-en.html

[ Downloaded from jhrd.trjums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jhrd.2.1.76 ]

Ol SeRy (Swgo

Cawgs (5 3wib g 5bgls I puilSo

—diged )d eSSy ped Gl GRL Loy cnl s a8l
b 2oty nsSels b uiSSermd ol ol o e sla
o Slule 5 (Joko zolaw o a5 wrea Y J5SUse (35
G G by Wlo sszy wies ol 5 Joke
LD-1227 45 sas o (ylis ools o puizmen anb oo
5 odd osslive Jolo z b LSSl laowe ilg o
oS le S 5y Ganhe job a4y g AR oSS ) S Cangy
) e 920,135 )-'-'l* S35 ghe 3 Slas g (Joks 7,5
Gt opusilSe b ablie 5lpy 2oz lagil il &1y

0sdll (6 22 g;i’*’..l)] Jyame S il ) Ken g Aﬂmﬁsﬁé
Ol a4 JLgls aisls &l,l 1 431)919;’ > s Sy b
O o5l aphe OIS s 4 g pm 2o Jelse 5l sl ay3S
MRNA® (L il Slaes] T cunls asle
590 ST (5T sl cute elais g d 55 Sy
L DPPHT (4 e codled (00) canl ai3,5 1,5 aslllas
wbys Slitie Coenl s col g ye JLgls o lae il

P b OS5 Gl slanss g sl el 5o
laasls Liuly ol jo ams oo las 1) iy slos,lis
oy oY g b ojlac v Vo gyl Slu T S
o Lgls alive (slme S 130,51 Cws ar (s olew wlass,
Sy oz i)l Jgame ;0 ol 5,15 a5 sl ous

L0F) ol Jlss 1) (65 wus (YL

! Na

2 hydration

3 Elasticity

4 Marotta

® Fortunato

& Messenger ribonucleic acid

7 Di(phenyl)-(246-trinitrophenyl)iminoazanium

jhrd.trjums.ac.ir

Sly Jbgls 5l eas gise laaiy 5l eolaiul ol plo
Cawy o GJle Jbd cansy Jdo @ cangy 3l cdadl
B azgi 0550 Cangy pue (g5 5 3985 SUlgs (5,55l

OYWST loys g Sy ly sbgls gy

gl gy (6 5m w55, laddllae il Sen 5 'L
o oy alool onss 8 g dolas b oles 5 S5 L
FB o9 4 e JLgls 925 cslaian A 090 S b
Fapa¥ T ognblne dex 5l ey 0 sy
eolhsl (iSly e g 0l Sy 9 e 5 O e
Lol e, o g BB sleasl b spe (b
) (L W P PP EIC LRI R YE S P R PN W
5 27 9 =) Cesls g Gaenliliae eren
035 b sty o Vb olil arel slaasl Lo a1, Sz
035 b swastn 5l buas Jlls wisy o 5utn o5 J5Sse
oS5 VT i 5 g 8 e0mmgd 51 SISt o5 (J5S5e
(OY) ail oo Camgy (S m do ool shls g cowl 00
s ol a5 1, LD-1227 codles il e g Tlig Lo
- QL0 3lss 4 5 ol gl 5l ond gt jgen
Gt § Sy G)NSgiue 0,Sles ool adlal pgiil
B jeb 4 Wlg oo LD-1227 0,5y Gy

Ol 05 Ole ogate b lacedlg pd 51, NS s 495

84


http://jhrd.trjums.ac.ir/fa
http://dx.doi.org/10.61186/jhrd.2.1.76
http://jhrd.trjums.ac.ir/article-1-51-en.html

[ Downloaded from jhrd.trjums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jhrd.2.1.76 ]

Ol SeRy (Swgo

Cawgs (5 3wib g 5bgls I puilSo

SIRNETIY B [ W UGN JUVSIRPREEL TR E SN R
oo 9T 5 (DOPA?) VT Lib S5 000 go-FoF
T OselileSa rle (09) w5 o BT, siShgs 4 o
slygle anl (oyme ;3 (28,5 JI8 L 556Me lawgd ey
W (cgidle 0aisS S5 25 (y90)90 )= uligail by
Sgdise S 75 S g g 0 gloy xS (0-MSH)
0als jlad ;b gls 0)lac as‘"‘ﬁl’“‘ <l 5l J’*—“)&“" 9 fd)li
St glacawstil S 5 5o e slaghse 50 |y @il b
5oy b by Jalse LUVB® an, ol gl axil il
cel UVB axsl 0o 87 pyp 2tS b oo Jalge
2 5 gl ol el 05 Sy 5 ez ol
Syl S s el sl o)las 0 ige Sy
ST T laas 3T cdlad UV ansl b oass 205 5
Sl 5 SRl sl Siig ) slles 5 (eliegSobnl Zskas 5

KB-0° 9idly50md ol 5 el o slocnlS sl
sl o5 ams o lis laazsly ol ams ials |, PB5
ool Ry 50 el Sl peins 5l 4 Wlgi oo
5 S cliilbrs UVB anl 56 wleddl 5 geilans]
a5 g xSsle UVB Gl il gy 3l ey
UVB 5l 20 cossy s 3l nSslr b Slsls conlnle

2Lkl ojlas 5l as Dl e g TS

5o s slobse 5 hge BIBFLO Logdle (sla sl
Slalllas Ho Guidle adgs Gl gl is S ) pSKH-1

! Makymkun

2 (3,4-Dihydroxyphenyl)-L-alanine
3 Hyperpigmentation

4 park

5 Ultraviolet

215 lesls ojlae b &50 SIS slole 5l aSsS s
bl slejlime g ol 8 cwy 950 (U5 Cewsy (53,
Gos 12,0 sk «So x5 (e 420 wibe Sy Conds
) Covgy £lmi)) Cools (1S mhaw Sz ez
gl 45755 ovalive gl Jlod g 41325 b 59 05 (o2
Om (Pl (B axl) Al bz o 0 Heewllyuee
sl Sl Ojge (Al plas alsT s b pia
S 00ls &) sl Cugh mhaw ;o i (p i
Sl g 09 ES19iSG 0590 Jsbo 50 (515 han alS
Sy Al g Dyge (Hlp pled 0 Sy (o)
5 o Ol g WiVl )0 (Gl Dl (izeen
Cevgy (g plod )0 Sy K5 5 oomlive Cowgy Soyx
OV) 55,8 1S,

Orn s S 5o L olas I GulSes 5 plans
Gy o9 Lo b oojlae nl 155 00,8 eolatul
Sl Cewgy 435 Suz (ol 8 slagalig 5 el (o>
Sugh g (S5 (phgy Sl e el ol
oL Sl o)l Cangy 655 2 2V Sl (SoS
By gy 238 Glp (Sone Olge g eeling (o
AL Gl IS ereb oy Gl g (Jsbe 5Ll
(FA) conl oS g il

28 Sl e miE g w5l sanlg Biedle
b slid @ Jate panss slacSolal jo lacawydle

39 eomidle Fimgn 3 (OA) 398 0w lapgjeidle

& Nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor alpha

7Kim

jhrd.trjums.ac.ir

85


http://jhrd.trjums.ac.ir/fa
http://dx.doi.org/10.61186/jhrd.2.1.76
http://jhrd.trjums.ac.ir/article-1-51-en.html

[ Downloaded from jhrd.trjums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jhrd.2.1.76 ]

Ol SeRy (Swgo

Cawgs (5 3wib g 5bgls I puilSo

Sewgy  cdadlone S,z 9 e L gy Al
ooz 095 sy Rl ol il s s pln o
S WIS, SN leyd 5 (5,0 g o, Sas Sgups
sl slapetisn e Sl oal & arg b xS
5 i)l Caro jo eyl ool SO lgre 4 aile o

A5 18 ool 5 g0 Sdlags

Kol oz slosl o 4 (o1 b o o Jlab Sl 5 ,ll>
sl Sloslall3gd Jouily dairtion g ooy & el 5 ¥
LG gy sl bral ves 5 Cavgy codl Lass
bl jo (Sl 88 JLals )3 S9se 0z el
Jolge 5 UVE axil 51 ol slaca] plp jo cong
SPye 5k 4 oy ladsul (pl i oo i) pae Jarme
U GgemlileSn pule 5 ledl ( (Sas 2y 5o Cgy
Dglyb g (ol Ladx a5 oS (oo cibablone wnlyoS 565
5 Pl G2l L lsls ol egdle oS o ST
5 el L & o S50 5 cagile slociasg pLal
Oy eyl ool pl S oSS Cawgy il
5 Sl Li> 6l 55900 GoeSgn (¥l 5 O
O 9 ok (@b (nl 5y WS (o0 S iy plSoctal
O iludlszr a5 aaoee (2ol 1) Cessy sloSs 2
3399790 Sy JUb sladiy g lacntig p 05 (o0 SS

PG R PR PN TN PRSP S SR P P

1 3-Isobutyl-1-methylxanthine

2 Cyclic adenosine monophosphate
3 S.C.Shivhare

4 Hyperpigmentation

5 1-3,4-dihydroxyphenylalanine

& Ultraviolet

jhrd.trjums.ac.ir

-~ Jigs kY L BIOF10 sloJsbo (ol 5 olRiles]
50 O3 S ge 5w jles IBMXT (5158 e )
sl axxs S 15 b sy50 UVB L s 5 SKH-1
9 0slslS «Soyns awnST Glujes cudld las L
1y 55590 5556 « (CAMP?) Slawdgio a0l Sl s
Sl Lials IBMX L b, e BI6F10 la Jslu ;o
St n Gle ez BB ek a4 jbgls cpl poogdle
ks & jbgls as ols (ylis ol pls 8,5 g8y | 5590
WSy oo dgat |y Cawgy ol )l ColblB g Sy g

sl oleys ly Jbsls ojlas 1 GuilSen 5 T lageds
5 ms FopemlilaS e Ly Lowodlo aiile wilus, ¥
cilies oo 45 0AitS dpies Jalge i8S solizasl Ll
ojlas (o) p (rl )3 oo Cg 4S e ag el
3T 5 irjees B slaesiiS e plyie 1 sl
o jljep b aslih wldbiee Fiede o gulS
amwgdle )5 (eidle (§immgm e )d i 25Ty
OsreldenST 5 L-DOPA & (5255, (y5mmidlensS 5,000
i 5 g5 S e 5B 1, siSlse 4 L-DOPA
2 0l &g 65T 5 e g oad i (bl
WS (o0 et |y Sy (28l S (BLbL slacwgis] S

(V)

wy (S’L") 9 Ceodw Laa> Lg‘)" 6‘°‘>L”J‘dﬁs J».m)Lu

Sl g Slepl 4 wllg e oty ol a5yl

sl glaneiisyy a5 Wlosls i 55 Slalllas )

86


http://jhrd.trjums.ac.ir/fa
http://dx.doi.org/10.61186/jhrd.2.1.76
http://jhrd.trjums.ac.ir/article-1-51-en.html

[ Downloaded from jhrd.trjums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jhrd.2.1.76 ]

Ol SeRy (Swgo

Cawgs (5 3wib g 5bgls I puilSo

(15,35 oy o L] 55 ke et 5
20,50

&8l (o)l
ly alis ol slaas jo oy o Liwl oLy (tils &8 15
w‘ b\b;g).f.a.';

References

1. Bonow M, Rytkdnen P. Kalix Igjrom
caviar-an institutional analysis of the application
and implementation of Sweden's first PDO.
Spanish J Rural Dev. 2013;43:12-24.

2. Nikolaev A, Andrianov D, Burtsev I,
Kopylenko L, Kotenev B, Safronov A.
International trade in caviar and business
perspectives in Russia. Biology, conservation and
sustainable development of sturgeons. 2009:321-
37.

3. Behbahani Ezz, Yazdi T, Mortazavi, Pour Q.
Investigating the nutritional value and health-

jhrd.trjums.ac.ir

il s sl SYsame sy sl 5 gl
10 g3 3,8 4y pazie g o 4 dlge pl Agd aid S
Lo UYBM “55)? 9 O RV L.SLQ[B)S sLﬁboJ.i.LSyﬁ.‘a).A
ol 9925 b slo 0 )8 g (5 g ST 5 Sled]
5 2l ol lagseYse B omyn Sln i
Ol 3l 6l e .l p3Y oy jo Slge oyl i)
b JeSo arwgi 4y 5L ‘G;;ilj Y gazs o Ll 0,18
plml b ecpl b caims aol38l ) o 5l oo Gie slaowiy
aQ wy CS‘L‘J) 9 w)}‘m LQ))‘ 6‘;; ri)‘u.ﬂ.im oole U“‘

2,5 oolaiul Sge yeb

. s:’nsﬁ'd&'

Canivo Lyl iy 2l &8 arulgs 4y ol asdlias

abgyye Jolge (soled 5l aliwg oy Cawl onls ags g

giving role of caviar. Abzian Bushehr National
Conference; 2012.

4, Lee K-E, Nho Y-H, Yun SK, Park S-M,
Kang S, Yeo H. Caviar extract and its constituent
DHA inhibits UVB-irradiated skin aging by
inducing adiponectin production. International
Journal of Molecular Sciences. 2020;21(9):3383.
5. Gessner J, Wirth M, Kirschbaum F,
Patriche N. Processing techniques for caviar and
their effect on product composition. International
Review of Hydrobiology: A Journal Covering all
Aspects of Limnology and Marine Biology.
2002;87(5-6):645-50.

87


http://jhrd.trjums.ac.ir/fa
http://dx.doi.org/10.61186/jhrd.2.1.76
http://jhrd.trjums.ac.ir/article-1-51-en.html

[ Downloaded from jhrd.trjums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jhrd.2.1.76 ]

Ol SeRy (Swgo

Cawgs (5 3wib g 5bgls I puilSo

6. Fodor JG, Helis E, Yazdekhasti N,
Vohnout B. “Fishing” for the origins of the
“Eskimos and heart disease” story: facts or
wishful  thinking? Canadian Journal of
Cardiology. 2014;30(8):864-8.

7. Barimani S, Hedayatifard M,
Motamedzadegan A, Bozorgnia A. Sturgeon
caviar and cardiovascular diseases, Caspian Sea
wild and farmed beluga, Huso huso caviar and
their lipid quality indices. Caspian Journal of
Environmental Sciences. 2021;19(3):401-13.

8. Balk EM, Lichtenstein AH. Omega-3
fatty acids and cardiovascular disease: Summary
of the 2016 agency of healthcare research and

quality evidence review. Nutrients.
2017;9(8):865.
9. Laviano A, Rianda S, Molfino A, Fanelli

FR. Omega-3 fatty acids in cancer. Current
Opinion in Clinical Nutrition & Metabolic Care.
2013;16(2):156-61.

10. Burt S. Essential oils: their antibacterial
properties and potential applications in foods—a
review. International journal of food
microbiology. 2004;94(3):223-53.

11. Meguro S, Arai Y, Masukawa Y, Uie K,
Tokimitsu 1. Relationship between covalently
bound ceramides and transepidermal water loss
(TEWL). Archives of dermatological research.
2000;292:463-8.

12. Ekanayake-Mudiyanselage S, Jensen J-
M, Proksch E, Aschauer H, Schmook FP,
Meingassner JG. Expression of epidermal
keratins and the cornified envelope protein
involucrin is influenced by permeability barrier
disruption. Journal of investigative dermatology.
1998;111(3):517-23.

13. llievska B, Loftsson T, Hjalmarsdottir
MA, Asgrimsdottir GM. Topical formulation
comprising fatty acid extract from cod liver oil:
Development, evaluation and stability studies.
Marine Drugs. 2016;14(6):105.

14. Cheung RCF, Ng TB, Wong JH. Marine
peptides: Bioactivities and applications. Marine
drugs. 2015;13(7):4006-43.

15. Ngo D-H, Vo T-S, Ngo D-N, Wijesekara
I, Kim S-K. Biological activities and potential
health benefits of bioactive peptides derived from

jhrd.trjums.ac.ir

marine organisms. International journal of
biological macromolecules. 2012;51(4):378-83.
16. Pangestuti R, Kim S-K. Bioactive
peptide of marine origin for the prevention and
treatment of non-communicable diseases. Marine
Drugs. 2017;15(3):67.
17. GnanaJobitha G, Annadurai G, Kannan
C. Green synthesis of silver nanoparticle using
Elettaria cardamomom and assesment of its
antimicrobial activity. Int J Pharma Sci
Res(IJPSR). 2012;3(3):323-30.
18. Uppala L. A review on active ingredients
from marine sources used in cosmetics. SOJ
Pharm Pharm Sci. 2015;2:1-3.
19. Dal Bello F, Santoro V, Aigotti R,
Medana C, Gastaldi D, Baiocchi C. Caviar versus
brill eggs: A novel high performance liquid
chromatography-mass spectrometry application
for evaluating cosmetic ingredients composition.
European Journal of Lipid Science and
Technology. 2017;119(2):1500471.
20. Hosseini, Wali S, Lashkan B, Aria, Fard A,
Amin. Comparison of the biochemical quality of
fatty acids of wild and farmed elephant fish (Huso
huso) caviar. Aquatic nutrition. 2017;3(2):57-67.
21. Caprino F, Moretti VM, Bellagamba
F, Turchini GM, Busetto ML, Giani I, et al. Fatty
acid composition and volatile compounds of
caviar from farmed white sturgeon (Acipenser
transmontanus).  Analytica chimica acta.
2008;617(1-2):139-47.
22, Bibus D, Lands B. Balancing proportions
of competing omega-3 and omega-6 highly
unsaturated fatty acids (HUFA) in tissue lipids.
Prostaglandins, Leukotrienes and Essential Fatty
Acids. 2015;99:19-23.
23. Liu M, Yokomizo T. The role of
leukotrienes in allergic diseases. Allergology
International. 2015;64(1):17-26.
24, Breiden B, Sandhoff K. The role of
sphingolipid  metabolism  in  cutaneous
permeabilitybarrier formation. Biochimica et
Biophysica Acta (BBA)-Molecular and Cell
Biology of Lipids. 2014;1841(3):441-52.
25. Sinclair AJ, Li D. The significance of
alpha-linolenic acid for humans. Journal of Oleo
Science. 2001;50(5):373-9.

88


http://jhrd.trjums.ac.ir/fa
http://dx.doi.org/10.61186/jhrd.2.1.76
http://jhrd.trjums.ac.ir/article-1-51-en.html

[ Downloaded from jhrd.trjums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jhrd.2.1.76 ]

Ol SeRy (Swgo

Cawgs (5 3wib g 5bgls I puilSo

26. Hashimoto M, Hossain S, Al Mamun A,
Matsuzaki K, Arai H. Docosahexaenoic acid: one
molecule diverse functions. Critical reviews in
biotechnology. 2017;37(5):579-97.

27. Lorente-Cebrian S, Costa AG, Navas-
Carretero S, Zabala M, Laiglesia LM, Martinez
JA, et al. An update on the role of omega-3 fatty
acids on inflammatory and degenerative diseases.
Journal of physiology and biochemistry.
2015;71:341-9.

28. de Gruijl FR. UV adaptation:
Pigmentation and protection against
overexposure.  Experimental  dermatology.
2017;26(7):557-62.

29. Wagener FA, Carels CE, Lundvig DM.
Targeting the redox balance in inflammatory skin
conditions. International journal of molecular
sciences. 2013;14(5):9126-67.

30. Rundhaug JE, Fischer SM. Cyclo-
oxygenase-2 plays a critical role in UV-induced
skin  carcinogenesis.  Photochemistry  and
photobiology. 2008;84(2):322-9.

31. Calder PC. Mechanisms of action of (n-
3) fatty acids. The Journal of nutrition.
2012;142(3):592S-9S.

32. Pilkington SM, Watson REB, Nicolaou
A, Rhodes LE. Omega-3 polyunsaturated fatty
acids: photoprotective macronutrients.
Experimental dermatology. 2011;20(7):537-43.
33. Cooney M, Goh LT, Lee P, Johns M.
Structured Model-Based Analysis and Control of
the Hyaluronic Acid Fermentation by
Streptococcuszooepidemicus: Physiological
Implications of Glucose and Complex-Nitrogen-
Limited Growth. Biotechnology progress.
1999;15(5):898-910.

34. Rittié L, Fisher GJ. UV-light-induced
signal cascades and skin aging. Ageing research
reviews. 2002;1(4):705-20.

35. Le LTT, Kim B-K, Chien PN, Choi K-W,
Kim H-B, Hwang U-J, et al. Investigating the
Anti-Aging Effects of Caviar Oil on Human Skin.
In Vivo. 2023;37(5):2078-91.

36. Katiyar SK. UV-induced immune
suppression and photocarcinogenesis:
chemoprevention by dietary botanical agents.
Cancer letters. 2007;255(1):1-11.

jhrd.trjums.ac.ir

37. Nikolakopoulou Z, Shaikh MH, Dehlawi
H, Michael-Titus AT, Parkinson EK. The
induction of apoptosis in pre-malignant
keratinocytes by omega-3 polyunsaturated fatty
acids docosahexaenoic acid (DHA) and
eicosapentaenoic acid (EPA) is inhibited by
albumin. Toxicology letters. 2013;218(2):150-8.
38. Lordani TVA, de Lara CE, Ferreira FBP,
de Souza Terron Monich M, Mesquita da Silva C,
Felicetti Lordani CR, et al. Therapeutic effects of
medicinal plants on cutaneous wound healing in
humans: a systematic review. Mediators of
inflammation. 2018;2018.

39. Baum CL, Arpey CJ. Normal cutaneous
wound healing: clinical correlation with cellular
and molecular events. Dermatologic surgery.
2005;31(6):674-86.

40. Calder PC. Omega-3 polyunsaturated
fatty acids and inflammatory processes: nutrition
or pharmacology? British journal of clinical
pharmacology. 2013;75(3):645-62.

41, Gahche JJ, Bailey RL, Potischman N,
Dwyer JT. Dietary supplement use was very high
among older adults in the United States in 2011
2014. The Journal of nutrition.
2017;147(10):1968-76.

42. Kalasariya HS, Patel NB, Yadav A,
Perveen K, Yadav VK, Munshi FM, et al.
Characterization of fatty acids, polysaccharides,
amino acids, and minerals in marine macroalga
chaetomorpha crassa and evaluation of their
potentials in skin cosmetics. Molecules.
2021;26(24):7515.

43. Kim S-K. Marine proteins and peptides:
biological activities and applications: John Wiley
& Sons; 2013.

44, Birben E, Sahiner UM, Sackesen C,
Erzurum S, Kalayci O. Oxidative stress and
antioxidant defense. World allergy organization
journal. 2012;5:9-19.

45, Rinnerthaler M, Bischof J, Streubel MK,
Trost A, Richter K. Oxidative stress in aging
human skin. Biomolecules. 2015;5(2):545-809.
46. Agrawal R, Hu A, Bollag WB. The Skin
and Inflamm-Aging. Biology. 2023;12(11):1396.
47. Kim S, Na GH, Jung HM, Han SH, Han
J, Koo YK. Enzyme-treated caviar extract
ameliorates melanogenesis in  UVB-induced

89


http://jhrd.trjums.ac.ir/fa
http://dx.doi.org/10.61186/jhrd.2.1.76
http://jhrd.trjums.ac.ir/article-1-51-en.html

[ Downloaded from jhrd.trjums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jhrd.2.1.76 ]

Ol SeRy (Swgo

Cawgs (5 3wib g 5bgls I puilSo

SKH-1 hairless mice. Biochemical and
Biophysical Research Communications. 2023.
48. Dehghan H, Nezhad ZS, Saadat S.
Antioxidant activities of white tea extract,
bisabolol, liposomal soy peptides, hydrolysed
silk proteinand caviar extract. The 6th National
Conference of Medicinal Plants, Traditional
Medicine and Organic Agriculture. 2019.

49. Chen B, Yu L, Wu J, Qiao K, Cui L, Qu
H, et al. Effects of collagen hydrolysate from
large hybrid sturgeon on mitigating ultraviolet B-
induced photodamage. Frontiers in
Bioengineering and Biotechnology.
2022;10:908033.

50. Park J, Jung H, Jang B, Song H-K, Han
I-O, Oh E-S. D-tyrosine adds an anti-
melanogenic effect to cosmetic peptides.
Scientific Reports. 2020;10(1):262.

51. Kushwaha P, Mishra P. Electronic
spectra, excited-state geometries and molecular
electrostatic potentials of aromatic amino acids.
Journal of Photochemistry and Photobiology A:
Chemistry. 2000;137(2-3):79-86.

52. Sylvestre JP, Bouissou C, Guy R,
Delgado-Charro M. Extraction and quantification
of amino acids in human stratum corneum in
vivo. British  journal of Dermatology.
2010;163(3):458-65.

53. Na GH, Kim S, Jung HM, Han SH, Han
J, Koo YK. Skin Anti-Aging Efficacy of
Enzyme-Treated Supercritical Caviar Extract: A
Randomized, Double-Blind, Placebo-Controlled
Clinical Trial. Nutrients. 2023;16(1):137.

54. Marotta F, Polimeni A, Solimene U,
Lorenzetti A, Minelli E, Jain S, et al. Beneficial
modulation from a high-purity caviar-derived

jhrd.trjums.ac.ir

homogenate on chronological skin aging.
Rejuvenation Research. 2012;15(2):174-7.

55. Yoshino A, Polouliakh N, Meguro A,
Takeuchi M, Kawagoe T, Mizuki N. Chum
salmon egg extracts induce upregulation of
collagen type | and exert antioxidative effects on
human dermal fibroblast cultures. Clinical
Interventions in Aging. 2016:1159-68.

56. Fortunato AT, Gongalves MM, Colusse
GA, Adonski CB, Borges BP, Carneiro J.
Stability and Sensory Evaluation of an Innovative
Antiaging Formulation Based on Marine
Ingredients. Brazilian Archives of Biology and
Technology. 2021;64.

57. Makushkin MS, Lapshin V. Modeling
relationships between quantiles of returns of
Russian and foreign stock markets to assess
market risks. Statistical methods for analyzing
economics and society. 2020;12:109.

58. Kondo T, Hearing VJ. Update on the
regulation of mammalian melanocyte function
and skin pigmentation. Expert review of
dermatology. 2011;6(1):97-108.

59. Ando H, Kondoh H, Ichihashi M,
Hearing VJ. Approaches to identify inhibitors of
melanin biosynthesis via the quality control of
tyrosinase. Journal of Investigative Dermatology.
2007;127(4):751-61.

60. Park J, Kim D, Lee M, Han S, Jun W,
Jung HM, et al. Enzyme-treated caviar prevents
UVB irradiation-induced skin photoaging.
Marine Drugs. 2022;20(11):685.

61. Shivhare S, Malviya K, Malviya K, Jain
V. A review: Natural skin lighting and nourishing
agents. Research Journal of Topical and
Cosmetic Sciences. 2013;4(1):21-5.

90


http://jhrd.trjums.ac.ir/fa
http://dx.doi.org/10.61186/jhrd.2.1.76
http://jhrd.trjums.ac.ir/article-1-51-en.html

[ Downloaded from jhrd.trjums.ac.ir on 2025-08-03 ]

[ DOI: 10.61186/jhrd.2.1.76 ]

Cawgs (5 3wib g 5bgls I puilSo

Health Research and Development Journal

Torbat Jam University of Medical Sciences l

N\~
ale

Review of the Mechanisms of Caviar Action on Skin Regeneration
Tayebeh Momeni(Ph.D)?, Alieh Safamanesh(Ph.D)?, Faezeh Kashanian(Ph.D)*"

1. PhD in organic chemistry, Ista Sanat Vatan Knowledge Based Company, Qom, Iran
2. Post-doctorate in Animal Physiology, Faculty of Science, Birjand University, South Khorasan, Iran
3. PhD in Nanobiotechnology, Faculty of Modern Sciences and Technologies, University of Tehran, Tehran, Iran.

f ]

Review Article
L J

Background: Caviar, a rich source of nutrients, has long been recognized as a luxurious and
nourishing food. In recent years, research has shown that caviar can also be beneficial for
cosmetic and therapeutic purposes. The aim of this study is to explore the various applications
of caviar-derived fatty acids, proteins, and peptides in skincare products.

Methods: Relevant scientific databases such as PubMed, Scopus, and Science Direct were
searched using keywords including "caviar," "fatty acids,” "proteins,” "peptides,” "skin," and
"cosmetic and therapeutic applications.” Studies published in English within the last 10 years
were reviewed and summarized.

Results: Studies have demonstrated that the polyunsaturated fatty acids present in caviar,
particularly eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), possess anti-
inflammatory, antioxidant, and anti-aging properties. Caviar is a rich source of various proteins
and peptides with diverse biological activities. Some of these proteins and peptides can act as
moisturizers, firming agents, anti-inflammatories, and antimicrobials.

Conclusion: Due to its abundance of fatty acids, proteins, and nourishing peptides, caviar can
be utilized as an effective ingredient in skincare formulations. These natural compounds can
contribute to improving skin health, enhancing its radiance and vitality, and preventing signs of
agin
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