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Long Term Effect of Morinda Officinalis How on Muscular Strength &
Stamina and Muscle Fatigue

Jin-Moo Lee, Chang-Hoon Lee, Jung-Hoon Cho, Jun-Bock Jang, Kyung-Sub Lee
Dept. of Oriental Gynecology, college of Oriental Medicine, Kyung Hee Univ.

Purpose: This study was conducted to investigate the muscular strength &
stamina improvement and muscle anti-fatigue effects of Morinda officinalis How
after long term administration.

Methods: 4-6 weeks old ICR mice were used in this study and we
administered the water soluble extracts of Morinda officinalis How in the
concentration of 1, 10, 100/mg/0.3ml to each 5 mice (ATS group) and same
volume of normal saline was administered to 5 mice (control group) once a day
for 90 or 120 days. After the administration we performed the swimming exercise
test and the grip strength test. And we measured the concentration of glucose
and the activity of lactate dehydrogenase in plasma regarded as biochemical
indicator related with the muscular fatigue.

Results: In swimming exercise test, all ATS groups showed increased time
compared with relative control group after 90 days administration. After 120 days
adminstration 100/mg/0.3m ATS groups showed increased results.

In grip strength test, all ATS groups showed increased grip strength compared
with relative control group after 90 days administration. After 120 days
adminstration 10/mg/0.3ml ATS groups showed increased result.

All the results of plasma glucose didn't showed statistically significant
difference after 90 and 120 days administration.

In the plasma concentration of activity level of lactate dehydrogenase, all ATS
groups didn't showed statistically significant difference compared after 90 days
administration.

Conclusion: This study show that Morinda officinalis How can increase the
muscular strength & stamina and anti-fatigue effect.

Key Words: Morinda officinalis How. muscular strength, muscular stamina.
muscle anti-fatigue, swimming exercise test., grip strength test
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Fig. 1. Effect of Morinda officinalis How
extract solution on swimming exercise in
mice

The mice were given either water or an
Morinda officinalis How extract solution of
Img (A), 10mg (B). or 100mg/0.3m (C) for
90 days. Each value represents meantS.D. *
© p<0.05, ** : p<0.01 vs. control.
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Fig. 2. Effect of Morinda officinalis How
extract solution on swimming exercise in
mice

The mice were given either water or an
Morinda officinalis How extract solution of
img (A), 10mg (B), or 100mg/0.3m (C) for
120 days. Each value represents meanzS.D.
* 0 p<0.05 vs. control.

2. Grip strengthel v X+ &

1) 904zt #%8 R

EHHREES] grip strength™ 0.111£0.007kg
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control A B <

Fig. 3. Effect of Morinda officinalis How
extract solution on grip strength in mice
The mice were given either water or an
Morinda officinalis How extract solution of
Img (A), 10mg (B), or 100mg/0.3m (C) for
90 days. Each value represents meantS.D.
* : p<0.01 vs. control.

2) 12097k 8 KR

¥HBEEES] grip strength3= 0.109+0.006kg
o2 A=k B AT 0.137x0.006ke.
BEH BX 0.133:0.018keg ¥ HE# C
= (0.14520.061kge 2 A FH o EEH
B7} #tEREC] wsle fo& FUME o
el 9l oh(Fig. 4).

31



REIEC Cay ®EIF Q| BNt & $BA] X & B%U OiXs 8

Grip strength(kg)

contral A B <

Fig. 4. Effect of Morinda officinalis How
extract solution on grip strength in mice
The mice were given either water or an
Morinda officinalis How extract solution of
Img (A), 10mg (B), or 100mg/0.3m (C) for
120 days. Each value represents meantS.D.
* 1 p<0.05 vs. control.
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Fig. 5. Effect of Morinda officinalis How
extract solution on plasma glucose in
mice

The mice were given either water or an
Morinda officinalis How extract solution of
1mg (A), 10mg (B), or 100mg/0.3m (C) for
90 days. Each value represents mean+S.D.
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Fig. 6. Effect of Morinda officinalis How
extract solution on plasma glucose in
mice

The mice were given either water or an
Morinda officinalis How extract solution of
Img (A), 10mg (B), or 100mg/0.3m (C) for
120 days. Each value represents mean=S.D.
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Fig. 7. Effect of Morinda officinalis How
extract solution on lactate dehydrogenase
in mice

The mice were given either water or an
Morinda officinalis How extract solution of
Img (A), 10mg (B), or 100mg/0.3m (C) for
90 days. Each value represents mean=S.D.

Phsma hctate debydrogensse(mg/dl)
g

o U

control A 8 C

Fig. 8. Effect of Morinda officinalis How
extract solution on lactate dehydrogenase
in mice

The mice were given either water or an
Morinda officinalis How extract solution of
Img (A), 10mg (B), or 100mg/0.3m (C) for
120 days. Each value represents mean+S.D.
* 1 p<0.05 vs. control.

TT AAFE F sl R

} FANE NgE F
WAL A9 ek Seiubetal
R L S - et

b b
— o

4,
[

22 #xe FRAH I
s A S "I ETE oy A Y
271 o8 &4, Lagrange:
d& H=sH 3P°ﬂ7l o o]
7] %ol %Elﬂ_]_ A

0

B N o & ooft N
}mr_,,‘JQ,ﬁiO}r!rErJE_.
m 1ommgzsg£
1:0“” @ rlr =
rlo
S oa 2
rirrh‘oE
0)'[“0&
E
. T‘iil
Nﬁi
By o or O
ohuzL
PRV
= by 4

AAFQld PIX = 928 F3E A
B Z8Ye glycogene] #HAET &
AbE 2 AR o] S Wutol
wel ey 3 &7 27183 gete]l &
2= 59 Azstd 92 ysd w3
9} sz A AAzA 2y =+ A

q
e}

Hol Asrt AT B T

oi[‘

rws} 53 8 243 Fol Qojut

A

7 7] W3 J8y AEAT
B w2 ek AL A
Aol oz Ae] AEHIT e Hel
v odtgdel] o2& HEHE Ao E 2
F3A g z3be] 9opt?

HzE FoFHdon ELE RE L
R, 28 HE 5o "REES 2 Aol
fAbeeh. EA T LR BIEE Y K
7 25T RERE FAHE AR} 2o
A= wAdRso 2 [TEAWY TR
AERHIT HE B3l A% 0%, e

33



RAEEC Bax ®EJL MFQ HHw & FAD X & B0 DIXNsE 228

Py, W%, B4)7F Jebd sz A B
7% ol HENAHE SNE(Hik, &k Mo
Be, AR, Ktk Ffk)e] H&d, B2 4
WSS KEE wrolA ol F Wi3hA,
el k& g8 Age "k Tk
9’] g7 FifEsle oz HEdo
2 B 7)sAs o]2A Hel L
(l&%, & B2 Wik B2, HE b
Eg0 ol debddtn & 4 gt
=3 N KM EFEER aT'?\j”’E
E, HEEIE S st HEY B
Fo| EHe AALE ARAEA=Y. A
SIS K2 REWAIA HEk3H A
#8e AmihEhe] MRstE 71RH =
WEZ Bl IrREE A, AMA M|
o K AFt AFEME + Ue v
z 7 ] Al YER ol=st ¥ AR
R BRI RS WME e
°4 ik, AAEE AeE Bl IFE
o ke Ak, ek, BHRS EF Bl
o FEHE AVoz Fo| EalA
W OES7T el 2 S 4+ sk
ol#lgt jE4el WFolA FAY A4
Hel EHI A3 REAEH, FiEA
B, BREAE ¥ BELF2E BE A
HE, SEIR. B8 59 4 dEbd £
gem o @E WS REHR &
2K, MR, BEMEY Y-S A
£3m 19} vl Ee] EHES HAlY A
JJ £ FATE AE kY F&
2oz morgl®
A A
b

A

ﬁT FFI rlo

e

J
-

Lr&*l

v

ol A
=3

L

BEg> F5 MY (FEER: Rubiaceae)
| £33 AEY 94 AEL BEHEX
Morinda officinalis Hows #8& A%
g Aoz jhmAEgYd “EXREIM
. BT, wmpE, A8, M, 8
R'Z X']u 71" o] F "L
ok REAEE Y 59 2%E

2

—H%EH"ZEH

7;i°i f?‘( & AnE AYE FE
ol Bl 7} MT AL, WRR, =5 s
E 2% A BEBE. &R Filt
AMESERL, AHE, JRERER. EREE |
B 59 A "ol g45AL AU
YB3 HEHS oA Bl 28
WEALE 25l Z71eA =, %%Fjiii
2 fEsel sty MMaER g
x zr1ag3 a7

e #Brlesd &
T2 M AF) AN
FRAF A AV A F
Zol A& A, A2EaHFHP A
o2 Fo5 A3}E BRIEH.

LSRR diME EF AZ
B F2EE A7 AR A7
6047HA] &8 ¥=, o& 7iter %
o &gy} nad v YA, 5
3 EE2 304, 6097 54 ¥ + I=
o} 28 A4 H 30U FE F 59
x4l BF glucosed] A H 7t
Ak, =g ol dstd WA
Az A A7 7 o])\]—‘,] A71AQ BEo] &
SRR g Bart dda.

ololl AAte A AHA A7 o
o] A71AQ BE Fo7F AR 2
29 2o WA e PBES dotr7]
A3l Bk s 1, 10 2 100me/0.3
nel FE2 093 12042 FoA% F
swimming exercise test®} grip strength

ﬁ
B
7(
RLA

ol

n .
lm f
>,

%

£

e




The Journal of Oriental Obstetrics & Gynecology Vol.21 No.1 February 2008

testE AlBE BZ glucosed}t lactic
FA st
Swimming exercise test™= A< )
FAANLE EA e Aoz oF
AR x27 0] AF Y A FEHo| vHE o
e dotrny] &AM Hekdt Jelz A
W5e] $9* Swimming exercise test
A Bk e 90U FH47 A
AR wsled ZE x| FEERE
A R FUE Jebdden, B
Wi Tl Z/ELE f98HA
ZF7vedeh 120972 £33 A= ¥
BEEel ¥8led 100me/0.3m FEEREET -
g /e Jep Y.
Grip strength testts <& ZAsl=
Aoz F2 FE F Al
AEFAA oim e J3E v A A
7vel7] $13 E&Fel HAAoR F2
ol gH I oem L&k A Aql
S &FEE 5 Gokg Ao 94
33k A A, Grip strength test
ol A EER MRS 90U Fo3 A
R vstd 2E o EEE
A BHEEREC B3 -‘r’r-47'{ 7V vrEr
Wy, B2 v 2ol 10mg/0.3n
BB 1mg/03m EEEEE wlsle] $-
A& F7HE dvepidde 12087 5o
g Az EER v)ste] 10me/03m &

dehydrogenase activityE

£
N
o

W
o

BET o8 3718 vehisleh
THEEFE FATAAM ol FolAH,
%9 Wze FEF £502 YA
el AR 2R 7Y 5 o
g &4, J83T a2 A% g9
83 AL W3 So ddo] "In
P Tl 2o AolE wiEA ¢
THets AqyPoz Jehle 3o
T, AFFeld 94T 2Ade B

Q= wee w gl
S oabd w717 Bk 1
o7} swimming exercise test™ %
¥ESF V7] Z5E 2RHe
eyt owm grip strength testoll A&
ZF 100mg/0.3m BEEFEAAMT $9
Ve Xl Aoz BRI ¢
) 7“7]7} CEk s T8 o
T swimming exercise testell
A9 éﬂ Btk 5o 234 &5 B
B fo3 TS B3, 1209
s —‘T=—°:]L A 100mg/0.3m XA &

15 E 2ok =3 grip strength
047 gl iR 5o 734
AN felgk F7HE 2ol
"1E—°:1 st A3 10me/0.3ml o_‘x:.°ﬂ
I

w

S

e
N

iﬁco

myoglobin
ool A SALA Y] 2EAES] HH &
22 wx Fertx AL 513 FHef
Jel ALY 4 522 glycogeno| vt
glucose®} Z2 oyAlAde) &nE FA
AAAY A lactic acide} 722 o) ARAL
Eo] FAHo] el 28EE F
o7 Qg FEE IE] HHME F
9 Alxy =243 ¢8Iy AdE
AgAeT A5 JAAES A A3 e
opapT}in,

e A7 AE 22 EEFTES T
2 359 adenosine triphosphate
(ATP)7} AAE™ =wpstE2 Al
ExEe] HEHOR glucosei A3 =

35



RHIECI B8y ®EmI} MFQl B B KAN X F BH0 Oz 28

o ubwlel] A|upelu} whaig e AA) 7}
A&H e +5o AAE FHFAF=
Sare g,

Lactate dehydrogenase (LDH): E&)
e 4 da °| + EA4 lactic
acidg AAsE &L sk xiold,

A4E 5 46}% 717 EB#k
T A 3097E 100me/0.3m EEEFE A
2t #5 glucosed] #A UE AolE
el om, 7e} BB = % glucose
9} lactate dehydrogenase activity®]
2| & W3} °ui°4‘:4 Ao2 X3l
A7 Bk wiks g ol Tl
ME 12047 10mg/0.3m1 BEERE A
lactate dehydrogenase”} Hbel & %fBAREel
Hgle] {2034 ad AE Jephd
A Sl 71el BEEREIA HHHERE] w]s)
o} 3% glucoses} lactate dehydrogenase
activity®] #2J3 2ol & febl ] o}
mEteARel ov e F3A-q Wi
Holz] oksght.

olg]gt A3 AFAE AHR™ HEY
Tzt £83 & A9
2]l L =& F
A2 ElEe] o2 Qg FAEU
237 & ALE Atsdd. 81X
MRS o] = WH3hes AR E
RFom, £ T2 3 EFo) ojudt
F& v A A3l Wt A
HRB7) A= BEREE BN 5 2
< AR ARAQ AT o]Fojz F
) EDA A WikE F3lT MR
WE7} o] FolR = Aeo] Bh A o
THde] & Aoz Atz dd.

N

o3l
N,
T
fd
of
bt

O
g
r lJ

o 4 2 i orr

ok
tlo

V. #

gg

E#e] A7 T2 AFA S H &K
o} Brhel nAE HES dotry] H3
of Egk %S 1. 10 2 100me/0.3ml £
FER 0¥ 12097 F3% F
swimming exercise test, grip strength
test, @ % glucose ¥ lactic dehydrogenase
activity® A8 A 953 22
e Ao

1 & s 90d 7 ¥ % swimming
time> ZE BBl ¥ vt
o #93 =715 e, 1204
7F o] Zolx 100mg/0.3m BEEE|
R vsle §-9% F7HE vhE
e

2. B HWiRE 9093 Fo F ogrip
strength test: F.& EEffo] M
ol wlsle] o3 /-8 ERA
3, 120497 Fof Feol= 10me/0.3ml
HERREo]l ¥R vsle Fo3 F
7VE e gl

3. B s 9097 12097 T3
% plasma glucose® AT A7 =2
T BBl HER vty fol¥
Aol & et A ok gkt

4, B WS 0¥ 5+
lactate dehydrogenase activity® &%
g A3 2 E BBl B W
3] {3 o] & YRR Sk,
12047+ ¥ 3 10me/0.3m EEEHEC]
B w3l f98 FAE et
W glet.

8t & plasma

O % T ¢ 20084 1€ 23¢
A A 9 20084 1€ 28%
O AArksd @ 20089 29 1¢

36



The Journal of Criental Obstetrics & Gynecology Vol.21 No.1 February 2008

IR

1. AEA S AR 3)H. 9 &H
. Mg AN a ST 1985
125-130

2. o187, A%V, HEEARARHE. A
& WA EFA} 1993:252.

3. A3 5 oY= A& ABAL

10.

11.

12.

13.

Ao E. R AL ARAL 1995:
324.

A% IR A oRERAL
1994:1600-1604.

PRE 5 el BT £
& AIFg =3, 1995:18(2)
:81-92.

WYY 2asul rzs
A& 33 AL 2004:597-5982.

AP, AAEZS AL FEA
1988:40-41.

AR QAdRzS g 93
A, 1994:193-194.

#3945 3o AR AslpH

9 AN B2Eo v % A
o) vl =4, 1998:21(1) :433-445.

Choi EM et al. Effects of Morindae
Officinalis Radix on the
spermatogenesis and  antioxidant

activities in the SD rat. Korean J
of Oriental Med. 2005:26(4) :31-38.

A% 5. W7 A3 Aot 47
o2 9 AL WAL A%
HRRYF AL, 2007:20(2)
155-163.

Y 5. BT A9 (IR 2)e
Aavgel BT Q7. Aot

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

A, 1989:10(8) :1-15.

Lu)7A. ARARAA A A 9] v ¥ =
Zroll A&k 12, 1A 28 3)#]. 1990;
11(4) :12-19.

A&t &A5d. 7FA s AL A
Ld e, 1996:139.

288, A7), odF. 7Y o
2o #&F FIAH 1F A3y
38k 3] %], 1990:11(2) :80-93.
T4 . FAWA LT A AT
F3 73], 1994:143-151.

$97). kRt Mg PP E
T, 1994:278-282.

ER MREAER i PELEH
Rk, 1991:56.

PRsL . &EERIEk dbn: ARGEH

kiik. 1986 245-246.

. ORMARGHE Ae DEA
1974:79.
s, el GekA 2A71E. A

7}

7%, 2002:144-145.
AR, HE B A9
u’&%%. A& AR 2003:237-239.
Sl F344 A
oz 4% b ddy e B
=9 dgastel vAL % o
gtz 837, 2005'20(4) :83-94.
A%, ol E BAD. HIA
WA 2}
2000:17(3)

&:3
ox
)
ot
i
)
A
Lo

A 47 A
= o3k o

Sz 9 g
t W) AgRele a3
A Y AT HQBYYAR

37



RO BEak REEDF M0 HIL & HAN X & B 0Xs £8

28.

29.

30.

3L

A}, 2007:20(2) :97-106.

oJAE T TAE AV FH S
W yF ] T IR} Tl HAE
g o gahkRel ok sl 2007:20(3)
:81-90.

Matsumoto K et al. An adjustable
-current swimming pool for the
evaluation of endurance capacity of
mice. J Appl Physiol. 1996:81(4)
11843-1849.

Meyer O A et al. A method for the
routine assessment of fore-and hind
limb grip strength of rats and mice.
Neurobehav Toxicol. 1979;1:232-236.
AedA, AA%, . 25T

3%
239 B ¥ THEY ¥4 %
v

32.

33.

34.

35.

36.

37.

2004:11(2) :127-135.

73], FEESEE. AN A
st ghubAg e st Al 1988114, 59.
Ikeuchi M et al. Effects of astaxanthin
supplementation on exercise-induced
fatigue in mice. Biol Pharm Bull
2006:29(10) :2106-2110.

Guyton A C. Hall J E. &3,
A& A, 2002:1140-1144.
A, AFA, 29-. +57
= A3 Mg ddhaded.
;117-118, 145.

271E, AElE, W3 o] ¥
2HE Ao] AF FAXNA A}
o mlAE +5 ket E A,
1999:3(1) :41-52.

2 I R oz R e B R o< P
s Mg a8 eE 2001:74.

2¥
1997

3%,

38



