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Fig.2-A Increased body weight of rats fed experimental diets with soy protein.
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Fig.2-B Increased body weight of rats fed experimental diets with either casein or soy protein.
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Fig.3 Oxytocin in plasma of rats fed experimental diets of soy protein in stress and control.
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Fig.4 Oxytocin in plasma of rats fed experimental diets of either casein or soy protein without stress.
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Fig.5 Triacylglycerol in blood of rats fed experimental diets. EX: exercise, n: no
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Fig.7 Total Cholesterol in blood of rats fed experimental diets.
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Fig.9 Triacylglycerol in blood of rats fed experimental diets. Without stress.
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Fig. 10 Triacylglycerol in Liver of rats fed experimental diets without stress.
+: rats fed excessive sucrose.
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Fig.11 Total Cholesterol in blood of rats fed experimental diets without stress.
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Fig.12 Total-Cholesterol in Liver of rats fed experimental diets without stress.

Z =B

KT AE S EEIS R P L2 AR OH ORI
T, Azu—RLEHLOMAEEMICEY FFS b
VARITTRHEIC O W BB 21T - 72, RifFFET
DA a—ZBHUIHE OfF#EH v ) — BN TTA
BARHRL 7207 2 70 — R L -0 TR
J—BiEELL TRy, ZOME, 7y FokEIZR
7 a— 2B D b T REFRICERERZ TR S
nih -7 (Fig.2-A, Fig.2-B),

Fx bV, ARAESR I ORERICBEE L Tw 3
WEHndH 2 7Y, MROAF > F v vIiz R b L RAR
Bofinay bo—ABEX 0 E» o708 AFECIE
BREE D 72 D THBROBRE TG 2 LR H %
EEZTWD, FEERA v ) —HPFANTZZ 8 —X
HE xR OGE, EHEO 2FICHEEL 2, K7z
MEE T, MR TG IcB W, + U — 7 & fHE
oz L ATV E—A XML 228, =T
~HICEERALNRP 572, THIZEE DY DE:
BHWELTCnWizEEZLNS, KL KD T-Cho
TR P L AR R Y B — RO FIER 1T/ X WEA
Thote, EE) e BRAEY L OEICOWTHRE S
TR Y, KR CIHESHOBE T AL N D
7200, EEAROREIC b EAEEINDL EEZLND,

®w W

AW TDOR 7 v —2BRUIFE OfEREA v ) —18
BN TTARAEHR L 7200% 2 71— AT LR
Aa ) —gmEEL TRy, R FLRAR, A7 u—
AN, BN X B REBENNCEEIC X 2B A D
N o7,
FTFTFUVIIA ML RAMBEO TR Fu—L
X0 @SR A b T,

MK D TG TlEA F L ADZ T=il12s4 V) — 7l
FLACH & K2 > 72D 13, n-3 RIEHHEE DHERED = 2
0—2 X0 HEE{HN L RBE T,

M ® T-Cho ® AFlig® TG & T-Cho iIcHBWT X2
o — 2 R EE) D RSB LI 1T KD o T,

5| RASCHR

1) Taylor A. Thul, Elizabeth J.Corwin et al., Oxytocin
and postpartum depression. Psychoneuroendocrinol-
ogy, 120:104793, 2020

2) Inga D.Neumann, David A.Slattery, Oxytocin in
general anxiety and social fear: translational ap-
proach. Biol.Psychiatry, 79(3):213-221, 2016

3) Michael G. Gottschalk, Katharina Domschke, Oxy-
tocin and anxiety disorders. Curr Top Behav Neuros-
ci. 35:467-498, 2018

4) Wilson ME, Fisher J., et al., Quantifying food intake
in socially housed monkeys: social status effects on
caloric consumption. Physiol Behav. 94:586-594,
2008

5) Ulrich-Lai YM, Christiansen AM, et al., Pleasurable
behaviors reduce stress via brain reward pathways.
Proc Natl Acad Sci USA, 107:20529-20534, 2010

6) Juan C.Brenes, Jaime Fornaguera, et al., Environ-
mental enrichment and physical exercise attenuate
the depressive-like effects induced by social isolation
stress in rats. Front Pharmacol. 11:804, 2020

7) Emily M.Paolucci, Dessi Loukov, et al., Exercise
reduces depression and inflammation but intensity
matters. Biol Psychol. 133:79-84, 2018

8) Chongyun Wu, Luodan Yang, et al., Effects of ex-

ercise training on anxious-depressive like behavior



A7 —ALTEB AR ZARTT Y MDA A T T 2 (49)

in Alzheimer rat. Med Sci Sports Exerc. 52(7):1456- depression, and social behaviors. Trends Neurosci.
1469, 2020 35(11):649-659, 2012
9) Seoyoung Yoon, Yong-Ku Kim, The role of the oxy- 11) Rafael Guimaraes Dos Santos, Flavia de Lima
tocin system in anxiety disorders. Adv Exp Med Biol. Osorio, et al., Modulation of the endocannabinoid
1191:103-120, 2020 and oxytocinergic systems as a potential treatment
10) Inga Neumann, Rainer Landgraf, Balance of brain approach for social anxiety disorder. CNS Drugs.

oxytocin and vasopressin: implications for anxiety, 33(10) :1031-1038, 2019



(50) JEVE BALO L TR B ERB LI E  Vol.27, 2023

Effect of high sucrose and exercise on Oxytocin in blood and liver of rats

exposed stress
~ with soy protein and n-3, n-6, n-9 fatty acids ~

Keiko Sakai, Tomoka Taguchi, Ayaka Nakamura, Nene Hokazono, Chihiro Ueda

Department of Nutrition, Faculty of Nursing and Nutrition,
Kagoshima Immaculate Heart University

Key Words : oxytocin, sucrose, exercise, soy protein, fatty acid

Abstract

Purpose : Oxytocin is synthesized at hypothalamic areas, and conducts antianxious and antidepressive
effects. Stress related food intake especially high fat and high sugar diet. Exercise also reduces depression.
Therefore, the aim of this study is clarify the relationship between oxytocin and food of rats fed high sucrose
and soy protein and each fatty acid.
Method : Sprague-Dawley rats were randomly divided into stress group and control group. Then, each
group were divided n-9 series of olive oil, n-6 of safflower oil, n-3 of egoma oil group. Further, each oil group
had with and without sucrose. The rats of each group were fed same nutrients except lipid, and given same
amount of calories a day for 8 weeks.
Result : Oxytocin in blood : Stress group showed higher oxytocin level than control group. Especially,
safflower oil (n-6) group showed higher than olive oil and egoma oil group with and without sucrose.
Effect of sucrose : Sucrose affected oxytocin in olive oil group and egoma oil group with stress. Oxytocin of
control group, sucrose affected only olive oil group. The effect of sucrose of Triacylglycerol (TG) and Total
Cholesterol (T-Cho) in blood and liver did not show any difference with stress and control group except TG
in blood which showed as following the function of fatty acids.
Conclusion : Oxytocin in blood showed that stress group were higher level than control group. Especially,
safflower group showed significantly higher than olive and egoma groups.

The effect of sucrose appeared olive group with stress and control, and safflower group was not affected

anything.




