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Composition Analysis of Sea Cucumber Ovum and Its Effect on Cognitive
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Abstract: This study mainly analyzed the components of sea cucumber ovum and studied their
effects on the cognitive discrimination in mice. 70 SPF (Specific Pathogen Free) male ICR (Institute
of Cancer Research) mice were randomly divided into the control group, scopolamine group,
piracetam positive group (400 mg/kg), sea cucumber ovum low, medium and high dose groups (75,
150 and 450 mg/kg). Mice were intragastrically administered 30 minutes before intraperitoneal
injection of 1 mg/kg scopolamine daily. After 30 days, mice were subjected to different behavioral
experiments including open field test, new object recognition test, Y maze, Morris water maze, and
step-through task. During the behavioral experimental training period, oral administration and
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scopolamine injection were continued to establish the model. The results showed that compared with

the scopolamine group, the sea cucumber ovum group significantly increased the active time of mice

in the central area of open field (P<0.05), and significantly improved their discrimination index in the

object recognition test (P<0.05). Spontaneous alternation was significantly increased in the Y maze

(P<0.01), and the escape latency was significantly reduced in the Morris water maze space

exploration test(P<0.01). At the same time, it significantly increased the crossing times (P< 0.05) and

cumulative time (P< 0.05) of mice in the platform area. During the dark avoidance experiment, the

latency of mice entering the dark room was significantly increased(P< 0.05) and the number of errors

was significantly decreased (P< 0.05).
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Table 1 Components of sea cucumber ovum
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Table 2 Amino acid composition of sea cucumber ovum
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Glu 8.4+0.22
Asp 4.68+0.11
Lys 3.86+0.13
Leu 3.47+0.09
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Table 3 Fatty acid composition of sea cucumber ovum
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Table 4 Effect of sea cucumber ovum on spontaneous activity and exploration behavior in mice
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Table 5 Effect of sea cucumber ovum on mouse
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Table 6 Effect of sea cucumber ovum on spontaneous

alternation in mice
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Table 7 Platform visible period experiment results
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Table 8 Effect of sea cucumber ovum on training escape latency of mice
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Table 9 Effect of sea cucumber ovum on mice in space exploration experiments
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Fig. 2 Effect of sea cucumber ovum on trajectory of space

exploration in mice
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Table 10 Effect of sea cucumber ovum on latency and number of errors of mice in step—through task

21 5

IR I/s b YO RIS R KL
z5 4 12.48+5.23 3+0.65 115.41+56.6 0.8+0.83
LA 2 5.02+1.08% 6.4+1.02% 26.71+£27.48% 2.86+0.99%
FF 4 25 7.17£2.07" 4.89+1.1" 62.52+51.17 2.33+1.25

115 2 AL AR k41 6.17+1.81° 4.44+0.96™ 78.98+32.93" 1.3+0.64"
1S A6 P 7.63£2.97" 3.56+0.83" 87.79+59.38 1.2+£0.75"
246 | it 4 8.26+2.18" 4.13+0.93" 68.59+23.5 1.7£0.78

TE 4.5 %5 A B R B3 (P<0.05) s ##.5 %5 4 L EDE R 3 (P<0.01) 5+ 5L O BER J 8.35 (P<0.05) 5+ SRR 21

P22 S 3% (P<0.01) .

| 3 & i

VR X A0 0 £ 2R 4T T 0 el |, 45
KRBV S — P A B R R R G R
BRI Y, WSS A AR AR R 2
B, R, i E A FORIR, AT
I AR R o5 80 /D BT A2 I i A AR R O A ¥ 2
PEBGE /D B T FHCAZ Y R, S5 R R W] iS4
TE W™ 35 5% 56 v BE 3 AR Y 21 A P O R R AT
o5 AR TR S 6 v RE A A R 2 ) 2 ) g

FRARIHEAZ ;78 Y 35 P REGE BB (19 TAEICAZ
MZ %012 s 7E Morris 7K 2K B H E 236 B2 1L 4 119 =5
RIS AZ 5 A6 0 15 S5 96 m BE P8 /) B i) 4 20 1o s S iz
fE S ARAICAZ P BLRE T o S AEXT /N 2~ FiE
AR & 25 &SI NN Yk b NI
B RCR B 0 1 2 AR R 2, I A T 7 s 2
Y SE g ot — B BRI, L8 B EA AR WF SR 2
FETE 35 5 ) MACALTT i BA — € U8k, iS4
BE— LI R A R L T — S BRI . [FIIN RE A2 45
12 IR FE ML R R AP 25804

LRStHRASIL 2021 FHE 40555




RES EA RCH ARTI CLE LU Tao,et al: Composition Analysis of Sea Cucumber Ovum and Its Effect
on Cognitive Discrimination of Mice

SE 3k

[1]PRINCE M,WIMO A,GUERCHET M, et al. World Alzheimer Report 2015 - the Global Impact of Dementia:an Analysis of
Prevalence, Incidence, Cost and Trends[M]. London : Alzheimer's Disease International ,2015.

[2]CHENY,FU AKY,IP N Y. Synaptic dysfunction in Alzheimer's disease : mechanisms and therapeutic strategies[J]. Pharma—
cology & Therapeutics,2019,19.186-198.

[ 3 JISING C,VENEGAS C,ZHANG S, et al. NLRP; inflammasome activation drives tau pathology[J]. Nature,2019,575 (7784):
669-673.

[ 4 ] FERREIRA-VIEIRATH,GUIMARAESIM, SILVAFR, et al. Alzheimer's disease :targeting the cholinergic system[J]. Current
Neuropharmacology,2016,14(1):101-115.

[5 1 HUANG W J,ZHANG X,CHEN W W. Role of oxidative stress in Alzheimer's disease[J]. Biomedical Reports,2016,4(5):
519-522.

[ 6 ] HENEKA M T,CARSON M J,KHOURY J E, et al. Neuroinflammation in Alzheimer's disease[J]. The Lancet Neurology,2015,
14(4) :388-405.

[7 ] ONYANGO I G,DENNIS J,KHAN S M. Mitochondrial dysfunction in Alzheimer's disease and the rationale for bioenergetics
based therapies[J]. Aging and Disease,2016,7(2):201-214.

[ 8 ] SANCHEZ-MUT J V,HEYN H,SILVA B A, et al. PM20D1 is aquantitative trait locus associated with Alzheimer’s disease[J].
Nature Medicine,2018,24(5):598-603.

[9 1 MAGI S,CASTALDO P,MACR,et al. Intracellular calcium dysregulation:implications for alzheimers disease[J]. Bio Med
Research International ,2016,2016,6701324.

[10] SAMEEM B,SAEEDI M,MAHDAVI M,et al. A review on tacrine-based scaffolds as multi-target drugs (MTDLs) for
Alzheimer's disease[J]. European Journal of Medicinal Chemistry,2017,128.332-345.

[11] YOO J H,VALDOVINOS M G,WILLIAMS D C. Relevance of donepezil in enhancing learning and memory in special
populations : a review of the literature[J]. Journal of Autism and Developmental Disorders,2007,37(10):1883-1901.

[12] KUMAR A,SINGH A,EKAVALI A review on Alzheimer's disease pathophysiology and its management:an update [J].
Pharmacological Reports,2015,67(2) :195-203.

[13] ZANG G,FANG L,CHEN L, et al. Ameliorative effect of nicergoline on cognitive function through the PI3K/AKT signaling
pathway in mouse models of Alzheimer's disease[J]. Molecular Medicine Reports,2018,17(5):7293-7300.

[14] MALYKH A G,SADAIE M R. Piracetam and piracetam-like drugs from basic science to novel clinical applications to CNS
disorders[J]. Drugs,2010,70(3):287-312.

[15] ROGERS J,KIRBY L C,HEMPELMAN S R, et al. Clinical trial of indomethacin in Alzheimers disease[J]. Neurology, 1993 ,43
(8):1609-1611.

[16] WOJTUNIK-KULESZA K A,ONISZCZUK A ,ONISZCZUK T,et al. The influence of common free radicals and antioxidants on
development of Alzheimer’s Disease[J]. Biomedicine & Pharmacotherapy,2016,78:39-49.

[17] LI Y,SHANG J,JIANG Z,et al. Regulation mechanism of peptides derived from sea cucumber (Apostichopus japonicas) for
modulation of learning and memory[J]. Food Science and Biotechnology ,2016,25(1):241-246.

[18] LIN L,YANG K,ZHENG L, et al. Anti-aging effect of sea cucumber (Cucumaria frondosa) hydrolysate on fruit flies and
d-galactose-induced aging mice[J]. Journal of Functional Foods,2018,47.11-18.

[19] LI Q,CHE H X,WANG C C,et al. Cerebrosides from sea cucumber improved ap 1-42-induced cognitive deficiency in a rat model
of Alzheimer's disease[J]. Molecular Nutrition & Food Research,2019,63(5):e1800707.

[20] EL-NAGGAR T,CARRETERO M E,ARCE C,et al. Methanol extract of Nigella sativa seed induces changes in the levels of
neurotransmitter amino acids in male rat brain regions[J]. Pharmaceutical Biology ,2017,55(1).1415-1422.

[217 BREE, VI A 55 G 2 A B4R P o 01 5 50N BUA B9 3R e AR RIS (], o T 2459, 2014, 33(2) :69-73.

[22] WU L,FENG X,LI T,et al. Risperidone ameliorated A1-42-induced cognitive and hippocampal synaptic impairments in mice
[J]. Behavioural Brain Research,2017,322.145-156.

[23] RAHNAMA S,RABIEI Z,ALIBABAEI Z,et al. Anti-amnesic activity of Citrus aurantium flowers extract against

scopolamine-induced memory impairments in rats[J]. Neurological Sciences,2015,36(4) :553-560.

IEEN JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 5 2021



M, F . BRI RS 2 AT AT S S 35 A 4 A 49 % vk

[24] REHMAN S U,SHAH S A,ALI T,et al. Anthocyanins reversed D-galactose-induced oxidative stress and neuroinflammation
mediated cognitive impairment in adult rats[J]. Molecular Neurobiology ,2017,54(1).:255-271.

[25] LAI A Y,DORR A,THOMASON L A M, et al. Venular degeneration leads to vascular dysfunction in a transgenic model of
Alzheimer’s disease[J]. Brain,2015,138(4):1046-1058.

[26] NEUNER S M, WILMOTT L A,HOFFMANN B R, et al. Hippocampal proteomics defines pathways associated with memory
decline and resilience in normal aging and Alzheimer’s disease mouse models [J]. Behavioural Brain Research,2017,322.
288-298.

[27] SAGGU R,SCHUMACHER T,GERICH F,et al. Astroglial NF-kB contributes to white matter damage and cognitive impairment
in a mouse model of vascular dementia[J]. Acta Neuropathologica Communications,2016,4(1):76.

[28] GOVERDHAN P,SRAVANTHI A,MAMATHA T. Neuroprotective effects of meloxicam and selegiline in scopolamine-
induced cognitive impairment and oxidative stress[J]. International Journal of Alzheimers Disease,2012,2012:974013.

[29] DEMIRCI K ,NAZIROGLU M,OVEY I S, et al. Selenium attenuates apoptosis,inflammation and oxidative stress in the blood
and brain of aged rats with scopolamine-induced dementia[J]. Metabolic Brain Disease ,2017,32(2):321-329.

[30] KRB A 363 B0, 55 WG 2 200 /I R 308 TR 25 AL A I R AE T[T i B i A 5 24 44 75 ,2019,31(9) : 1023-1026.

[31] LI W,ZHAO T,ZHANG J,et al. Effect of walnut protein hydrolysate on scopolamine-induced learning and memory deficits in
mice[J]. Journal of Food Science and Technology,2017,54(10):3102-3110.

[32] SUI Z,QI C,HUANG Y,et al. Aqueous extracts from asparagus stems prevent memory impairments in scopolamine-treated mice
[J]. Food & Function,2017,8(4) :1460-1467.

[33] JAFARIAN S,LING K-H,HASSAN Z, et al. Effect of zerumbone on scopolamine-induced memory impairment and anxiety-like
behaviours in rats[J]. Alzheimer’s & Dementia: Translational Research & Clinical Interventions,2019,5:637-643.

[34] CHEN H,XIANG S,HUANG L, et al. Tacrine (10 )-hupyridone ,a dual-binding acetylcholinesterase inhibitor, potently attenuates
scopolamine-induced impairments of cognition in mice[J]. Metabolic Brain Disease ,2018,33(4).1131-1139.

[35] GARABADU D,SHARMA M. Eugenol attenuates scopolamine-induced hippocampal cholinergic, glutamatergic,and mitoch-
ondrial toxicity in experimental rats[J]. Neurotoxicity Research,2019,35(4).848-859.

[36] XU Y,YANG Y,SUN J,et al. Dietary methionine restriction ameliorates the impairment of learning and memory function
induced by obesity in mice[J]. Food & Function,2019,10(3):1411-1425.

[37] MOOSAVI M,SOUKHAKLARI R,MOEZI L,et al. Scopolamine-induced passive avoidance memory retrieval deficit is
accompanied with hippocampal MMP2 ,MMP-9 and MAPKs alteration [J]. European Journal of Pharmacology,2018,819:
248-253.

[38] LI Y,SHANG J,JIANG Z,et al. Regulation mechanism of peptides derived from sea cucumber (Apostichopus japonicas) for
modulation of learning and memory[J]. Food Science and Biotechnology,2016,25(1) :241-246.

[39] LIN L,YANG K,ZHENG L,et al. Anti-aging effect of sea cucumber (Cucumaria frondosa) hydrolysate on fruit flies and
D-galactose-induced aging mice[J]. Journal of Functional Foods,2018,47.11-18.

[40] RUPSINGH R,BORRIE M, SMITH M, et al. Reduced hippocampal glutamate in Alzheimer disease[J]. Neurobiology of Aging,
2011,32(5):802-810.

[41] HOSSEINI M, ANAEIGOUDARI A,BEHESHTI F,et al. Protective effect against brain tissues oxidative damage as a possible
mechanism for beneficial effects of L-arginine on lipopolysaccharide induced memory impairment in rats[J]. Drug and Chemical
Toxicology,2018,41(2):175-181.

[42] S utyr B2 5 ZERE A5 A SR A A 2 I e X R B 2= ) i ie s [J]. AR 9T, 2000,29(1) - 40-42.

[43] SOUZA C O, TEIXEIRA A A S,BIONDO L A, et al. Palmitoleic acid reduces the inflammation in LPS-stimulated macrophages
by inhibition of NFk B,independently of PPARs[J]. Clinical and Experimental Pharmacology and Physiology,2017,44(5) .
566-575.

[44] KAWASHIMA A,HARADA T,KAMI H,et al. Effects of eicosapentacnoic acid on synaptic plasticity, fatty acid profile and
phosphoinositide 3-kinase signaling in rat hippocampus and differentiated PC12 cells[J]. The Journal of Nutritional Bioche—
mistry,2010,21(4):268-277.

SRSt A g 2021 £g 405558 HEE




