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Effects of Seahorse Supplementation on Muscle Mass, Exercise Performance

Abilities and the Related Blood Factors in Healthy Elderly Women
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Abstract

The purpose of this study is to identify the effects of hippocampus extract intake on improving exercise
performance abilities in healthy elderly women. According to the measurement of exercise performance
after 8 weeks of hippocampus ingestion, muscle mass was increased with hippocampus ingestion, but no
change in obesity (BMI). While muscle endurance was increased, there was no significant increase in
cardiopulmonary endurance. Also, muscle activation of the quadriceps was significantly increased in %
RVC in at 60 deg/sec isokinetic motion. Among the blood factors associated with exercise performance
abilities, blood lactate levels decreased significantly after 8 weeks of dietary treatment. In addition, there is
little change in blood ALT and AST levels, which means that there is little hepatotoxicity can be caused
by hippocampus intake. Taken together, these results suggest that ingestion of hippocampus extract for 8
weeks can improve the body composition, increase muscle endurance and muscle activity as a part of the
exercise performance abilities, and reduce the blood fatigue factor associated with it.

Key words : Seahorse, Hippocampus, Exercise performance abilities, Body composition
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<Table 1>3} Ztt.
<Table 1> Characteristics of subjects

n age(yr) Height(cm)  Weight(kg)

SHD 20 66.9242.56 156.78+6.77  56.38+6.05
CON 20 6835£249 154.47+433  53.5444.37
Mean+SD
2. A0] MRy

AgHe] Aige S BAES 87 Bt 9
nEE R E R A E=L I (ww) 8T E)
3} % A6S 212 A3 ACH<Table 25),

<Table 2> Characteristics of the treated diets

Group SHD CON
Pally hippocampus 1g lactate 2g
intake +lactate 1g
Contents hippocampus 250mg
lactate 500m
/capsule +lactate250mg aclate s
Dosage 4 capsule/day 4 capsule/day

o] Ao 48w dv} AL A FE A
el AAAWE A AdE A

(200mg/kg)S AR, 200mgkg BW/dayS | E1
A ] FAAF 0162 AREE] A9
AF S 32mgkgBW/day o 2 $HAEQITE o7
of AT 60 kge AEF 1,920mg/day®] it

P
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BMI(Body mass index)E -3F3AT}.
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(2) &9 A (heart rate, bpm)
AdHA 7159 dE:Al A%
& vk =797]7](Ploar, USA)§

(3) #H L Akad 3 (VO peak, ml/kg/min)
*‘ﬁﬂrﬁl 7Ies UxsteE AX F U, &

w Yo, EwEsHIE ol&st] Al
gloekAl 2EelMe] Hul  WHESIS(multiple
repetition maximum)E Z}7F 57 Tk

o 2 243

1) 2A4=

5454 285747 (Biodex, USA)E ©] &34
HEAFFZA Y] 2sE St Eel 8

g R 2AE BAV(WEMG-S, 24, dhHZ

s o pe Yool ojxls ¥

S

o]-§3sto LK Hyor 5l
Fglo Fu4 W&k (Fourier transform)3}lo] total
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42 HEY HAxE e, e sEE 2y
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(3) 23y Az+
B4 A g8, 4 AYmE 44
RO Aojzh}r} Boleiv Al A7k
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AL B4 49, e o
& 72 AAE 30 B oRelA kgt 2ojA
71-*;— wEg 3548 2480

L 85 71t

AFE dAolA  Phosphomolybdate & UV
(Ultraviolet Spectrophotometry) FHAPH O 2 F-213)
o

th ofATEEOIE  ofm:
Aminotransferase, ~AST)/&Ehd
(Alanine Aminotransferase, ALT)

T AAE 27 S oig AREA
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5 F(delayed onset muscle soreness,

- 411 -



el A=

- 412 -

O[HHZl - BhXtE - T2
DOMS)?| M4 Nu2A, d4& 2gste] & et
2SN S AHgEte] S ﬂ%%%@ﬁﬁi*}ﬂﬂ
N ulo] Al Z A QAL
vl M Q 5 S (blood urea nitrogen, BUN) L HRel AT 88T
= = |=] =2 O =
Gl Fol} obu]-ate] o]g &g W w2} § ﬂﬂ%ﬁ,gfﬂ%gf—r“ﬁ?ﬂHSTPﬂ
J ya B = E 3| 1=
B A A9 ARY BPE v keg Ay o1 HESARSE AT sk
- o)o)
§3to] QAaTFrEREl S A (urease) 8t S FRHATE ST ERAE sie.
ZA(glutamate dehydrogenase)] A9 EAF ©1 (Taple 3> Comparison of Body composition
£ 1] A (colorimetric method) & = 4] F ), variables between SHD and CON groups
]| o€l
k. Selord i Variables SEIZI(D) CE)ZI; t P
Ha Jl Adotel 32 Jaffe reactions ©]-§ : (n=20) (n=20)
& TP =guwos LA ﬁzf 2074579 134131 1460 152
] muscle o382 2068 0
6. EAXzZ] mass(Kg)
fat
- - - _ . X g1+ . .
AQATE BA ALl 74 AW SHTE mawkg o MO8
o] FdM)I EEBAHMESD)E AFER O, 7} ler/gz 114497 A0£69  -458 649
2o frol4 PAE ARk Aol @ grhy g L
AE WMEE 29 rest D EE st 0] 83 % 394395 294136 101 920
o frelFE(e)E 052 AR AB R 03 0£01 582 564
mass (%)
BMI: Body mass index, AB: Abdominal, Mean+SD
III. AE|§-_I jaj'—l' *p <0.05
1. NA|ZA Q| B3} <Table 4> Change of Body compgsmon for pre
and post treatments within groups
87719 AolAR o] WE 7} FEY AAxA
tﬂ§}_‘r~ JT ;l] 3 ]4];} 7}12} }]Eéjﬂﬂ ]E: Variable Group Pre Post t P
Her < ’ > . U 1l .
et N weight SHD 56.38£6.05 5845:6.66 -1.597 .127
SHD(GEW-ZE5 A3 dintxEs Al (Kg) CON 53.54+437 53.67+44.99 -443 663
a8 =
whet 2043£1.18°141 21.08+1.86% 9] ] 3 muscle  SHD 2043+1.18 21.08+1.86 -2.105 .049*
7He e 1 (p=049), FFS B3 ﬂ(DMw mass(Kg) CON 20.09+1.85 19.92+1.33 -693 497
el BIVES Svshe BMIAIAIAZA g e SHD 19214469 1991342 -768 452
4=, Body mass index)”7} 22.58+2.00°14 22.98+1.51 (Kg) CON 16.77+3.64 16.89+3.74 -1.174 255
29 F7he s EIZthp=.017). oW, SHDv BMI  SHD 2445+537 24344278 099 .922
2580 =719 AFZ T B s (Kg/m’) CON 22.58+2.00 22.98+1.51 -2.613 .017*
T OBMIS Golud 272 UEgA= Rgct fat mass SHD 33.55£534 33944334 -441 664
S7 CONT el e BMI 27 A (%)  CON 3096+5.63 31254494 -966 346
== 3 AB fat SHD 087:04 088£04 -730 474
g mass(%) CON 08502  0.85£02 -400 .694
5
= Mean£SD, *p <0.05

O] L=
S W3k (p=497)°l

(p=127).
W wBe] o8 i F4E wehA:
A4E el g

N, FAZAQ

BE
e W sk(p=.225)%9}



2. 2=48 S2o| Bis) el 27 gAsh A9 2ATEE Yehgs
S EL 077 (p=016)9} Zw3H7)(p=.042)7}
A E=A et g SHDT dlellA= 8
5 O dEEEE AE el 9gdos) 94

b 1955127304 225+1.163| 2]  Z7HRth

(p=030)
7h 2A T g A uhe, A A A= AUt 2 guhy &
WA T 2ATH A AT o g =o151 gergH ki olelst Ank )

e Ayhs <Table 5, 6>9F o] YERATh 53], mazwaze w2 s Adanst 24
T3] Ao]A A 713t &<t SHD< CON-ol FEE A7 = Qe AAEH

<Table 5> Comparison of cardiorespiratory & muscular endurance between SHD and CON groups

Variables SHD(n=20) CON(n=20) t P
VO,peak(ml/kg/min) 25£1.06 -25+1.51 1.204 236
Sa0,(%) A40+1.53 .050+1.19 .805 426
Curl-up(times) 30+£.57 -25+.78 2.531 .016*
Push-up(times) .30+.73 -20+.76 2.107 .042%
heart rate(bpm) -40+1.53 A40£1.04 -1.925 062
SBP(mmHg) -1.0+12.49 -.35+10.35 -179 .859
DBP(mmHg) -70£7.06 1.30+6.78 -913 367

SBP:systolic blood pressure, DBP: diastolic blood pressure, Mean+SD, *p <0.05

<Table 6> Change of cardiorespiratory endurance & muscular endurance for pre and post treatments
within groups

Variable Group Pre Post t p
VO,peak SHD 21.2042.52 21.45+2.54 -1.045 309
(ml/kg/min) CON 20.95+2.76 20.70+2.65 737 470
SHD 95.05+1.66 95.40+1.18 -1.022 320

0,

5a0,(%) CON 95.20+1.10 95.25+.63 _188 853
Curl-up SHD 1.95+1.27 2.25+1.16 -2.349 .030*
(times) CON 1.75+.96 1.45+.88 1.831 083
Push-up SHD 2.35+1.08 2.75+1.16 -2.027 057
(times) CON 2.80+1.28 2.6£.94 1.165 258
heart rate SHD 78.15+£3.58 78.80+3.88 1.234 232
(bpm) CON 77.75+3.76 78.15+3.58 -1.710 104
SBP SHD 130.10+18.37 129.10£16.93 .358 724
(mmHg) CON 133.85£17.02 133.50+20.86 151 881
DBP SHD 78.30+8.49 77.60+7.04 443 663
(mmHg) CON 77.00+8.53 78.30+9.26 857 402

SBP:systolic blood pressure, DBP: diastolic blood pressure, Mean+SD,Mean+SD, *p <0.05
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7|13F &<F SHD 3|8 tfEAbFS 2493
A7l 60deg/sec  %RVC  (relative  voluntary
contraction)®] %4 oA CONTel H3)| =
Al vrebgthp=.032). 8 SHD dlellA snt5&
= A3l w2l 60deg/sec %RVC(10sec) Z=7 ol A

T 221.23£43.17 deg/sec®l A 239.97+50.47deg/sec =
(p=.043), 60deg/sec %RVC(rep) FZIA =
63.29+18.55 deg/secoll Xl 94.82+20.66deg/sec(p=.034)
= 47§98 /P et p=017). 53]
olf gt A= 8FIF dntEEE AFIE A
o} shAlelM 9] ZA e FAA R Ford

u
A Z7k A e QuE AFAS BAT 5

<Table 7> Comparison of muscle nerve activity between SHD and CON groups

Variables SHD(n=20) CON(n=20) t p

60 deg/sec%RVC(10sec) 18.73+38.57 52042847 2333 032%
180 deg/sec%RVC(10sec) 6.76:x43.99 -9.90+:43.93 1.198 238
60 deg/sec%RVC(3rep) 8.53+16.66 56636 1.996 053
180 deg/sec%RVC(3rep) 9.13£20.20 1.80+9.70 1.461 152
SHEA A HE] 7 (sec) 8043.67 -35+1.63 1.278 209
10m H3Y <5 (sec) -14£1.03 109:£1.08 =716 478
oA}l 2kILA7](3]) 10111 -25+1.74 756 455

RVC: relative voluntary contraction, sec: second, rep: repetition, Mean+SD, *p <0.05

<Table 8> Change of Neuromuscular activity for pre and post treatments within groups

Variable Group Pre Post t P
SHD 01234317 239.97£5047 2172 043

0,
60deg/sec7eRVC(10sec) CON 206592873 201.39+25.18 818 424
SHD 298249631  236.58:77.72 ~687 500

0,
180deg/sec’oRVC(10sec) CON 21651435.14  206.61+48.71 1.008 326
SHD 632941855  94.82420.66 2289 034

0,
60deg/sec?oRVC(3rep) CON 8421+12.24 84.78+13.02 -399 695
SHD 931042338 102.23+25.90 2,020 058

0,
180deg/sec’eRVC(3rep) CON 83.18+15.53 84.99:13.04 -834 415
Onelig standing(sec) SHD 10.40:3.89 11.20+4.43 97 3B
£ g CON 11.70+5.07 11.35+4.64 960 349
L0m walking tesi(sec) SHD 1229225 12.1542.15 627 538
€ CON 12.45+1.84 12.5442.11 -392 700
Chair sand (times) SHD 12.55+334 12.6543.66 ~400 694
CON 13.0543.30 12.8043.77 641 529

Mean+SD, *p <0.05
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<Table 9> Comparison of exercise performance ability related blood factors between SHD and CON

groups

Variables SHD(n=20) CON(n=20) t P
Lactate(mg/dl) -2.35+47 .07+.40 -2.176 .036*
inorganic phosphate(mg/dl) -.05+.17 -.04+.15 -287 776
AST(U/) .60+3.18 .85+2.58 -273 787
ALT(UN) -2.80+8.15 -2.25+6.00 -243 .809
Myoglobin(ng/ml) -35+2.20 30+.73 -1.250 219
BUN(mg/dl) -50£1.76 25+1.74 -1.353 .184
Creatine(mg/dl) .01£.07 .03+.08 -.613 543

AST: Aspartate Aminotransferase, ALT: Alanine Aminotransferase, BUN: Blood urea nitrogen, MeantSD, *p<.05.

<Table 10> Comparison of exercise performance ability related blood factors for pre and

treatments within groups

post

Variable Group Pre Post t p
SHD 23651.03 2.13+.94 2.198 041%
Lactate(mg/dl) CON 234+1.14 2.41+.99 172 449
inorganic phosphate SHD 2.88+.36 2.83+.37 1.373 .186
(mg/dl) CON 2.91+.52 2.87+46 1.192 248
SHD 24.80+5.69 25404438 842 410
AST(UT) CON 22.70+2.95 23.5542.08 1473 157
SHD 19.40+10.91 16.60+7.22 1536 141
ALT(U/) CON 15.15£7.75 12.9043.97 1.675 110
Myoglobin SHD 54.65+4.40 543043.57 709 487
(ng/ml) CON 53754532 54.0544.86 -1.831 083
BUN SHD 20.05+3.13 19.55+2.39 1269 220
(mg/dl) CON 20.102.22 20.35+2.66 -641 529
Creatine SHD 81+.13 82412 -900 379
(me/dl) CON 80+.13 83413 -1.674 110

Mean+SD, *p <0.05
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o} AmAEe) AATsele] Agr14n o W CONTIM e wiRke Sk 9 i
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a5o] w=w, 3w-3kShe et al, 1995; Zhang et Aol ARl WIS LS o Atgd
al., 1994)¢} &AFsK(Chen et al, 2011; Qian et al., ok ol M3k w15l 25 Hadg AA
2008), 7153} @ AntAHel 753 dekzhu, & T/PF @ vEhds 3| v(Baumgartner,
2005), A Ryu et al, 2010) 7 2L Eo]Z 200002 ogsk=d =wol He 7led AEa
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[Fig. 1] Effect of sea horse extract diet for 8 weeks on body composition in elderly. *p <0.05

- 416 -



od=

IXtol| o] x|

o} 44317} ofad wolel

o

Y W < =
p f —

BEETe 4 S 4 s zpEas
ﬁe_ﬂw/ﬁg ia _ ¢ 8 _ ia 3 o o7 WOW
oo B i E o e 5 T
N~— - -} =3
aewoﬂ%ﬂﬂ . | & T B ._ﬂnﬁrm.rmmw
ofy Ar jo- oK 7% 0 9 m o} oy ’ B E

fad it
qoﬁaﬂﬂﬂr% 0 B mn%w?w“oﬂ
g B oen N 3 T o JLaﬂA
o ® Y ! | 3 oo
O_WLﬂﬁaMﬁ | _ i ﬁiﬂowqﬂl
T _ K ] © [ oy
T P 2 5 4 © 5 No
3 i S z My 22
o o 2T ) a g o I o=
= Mo & e — _ a > & = =
= o ok & T o s Tox T w
w P T PE OEREME
ParEa 5§ "“==03F
jutpl ! N 1 o i S 4 O
\W @rm _MW O#E A]-_M P R ! D T T —T A S S S .yml Ef o) w I_HL o)
< - 2 8 8 R 8 B L oo ooo oo 3 ™ 3 p._m/l w
= % oo (|Z)dn-ysng - (s )uoneInes zo o n o h g ®n c il Wa ﬂwﬂ Nlo W
d )
{Bywunamssaid poojq Ajolshs » o m T mA J
TEETL :
ol ‘Wﬂ 0 MM m. o = . o = =0 -
oo 0 28 S TwgwE
_XLHOME#l7DAT , p_m.. B0 _ H;o“rMo%ooo
< ] ] 5 e —_—
Amﬂﬂ%% — r = ﬂA&omM
P 3 : ;B BT W
TrT A% 3 § 5 =wg §R L
—) 10 l_hu o ]D]F.Hﬂﬂ.ol
UrAma]w ¥ S mﬁ%ﬁmio.nmo
o) o I b3 on i M\ oh ®
T Mo (& I 5 X
B o Wy Zo M; =3 _ @ R oo of X0 W
mmi %%Lu i S oF §r 4 plo
B N % 7 a PR = S oo
o7 o2 o E L 5 (1 8V L
T Wby X B LS %Lrﬂoﬁ?
SELEh S BETET
A = X g —— S| 5= T i
%%ﬂ%mw €. . . .. U , - BE ReTe
B o o sugzeme Wgsesggege Lo TholT g
) 5 4 i HE A T o a g T
(= 4 : ulw Bl
ws a (/B wyeadZon (wdeares ey S TR
= o 2T

- 47 -

Fol T E AR

0|

Q.

[¢]

EMGZ ©

A
plt

q

A=y

5+

15|
=



OlBHZl - BtEHS - M2
A * W pre B
o O post e
400 — 1 120 Opost
= w T 100 -
g g 300 g 2
5 S g2 20
= g 200 - = S 60 -
0= o
8 = [ = ¥ a0 4
100 -
20 -
0 T — e o T e L
SHD CON
C ) ;lpre D Hpre
150 post 20 O post
- =
2 g g T 15 -
= ™ 100 g S
g = B &
= a
= < ¥ 10
8 == (=
50 R e
£ 4
0 — o - —  —
SHD CON
E o pre F W pre
O post
15 - 18 Hpost
g
2 33 o T I3
] -
2 g | g 12
= =
E =4 e
k- | 6 =
3 1 Z
2 g F
E I'} i__ e = [} D L e T —
= —
S SHD COM SHD COM
G o pre
a5 O post

Chair Stand Test(time)
(] = T w
\

SHD . COM
[Fig. 3] Effect of sea horse extract diet for 8 weeks on neuromuscular activities in elderly. *p <0.05
AA = 5 HHJIAESY BAAARE A FE AAE FaE FEA = pdEd
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