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Effects of Mulberry Fruits Extracts on Serum Lipid Level in Ovariectomized Rats. Kyung-Ha Choi,
Mi-Hwa Park and Mihyang Kim®*. Department of Food science and Nutrition, Silla University, Busan 617-736,
Korea — The aim of this study was to evaluate the effects of three different mulberry cultivars extracts
on serum lipid contents in ovariectomized estrogen-deficient rats. Sprague-Dawley female rats were
randomly assigned to the following groups: sham-operated rats (sham), ovariectomized control rats
(OVX-control), ovariectomized rats supplemented with 80% ethyl alcohol extracts from various kinds
of Tajikistan mulberry (OVX-TM), Korea mulberry (OVX-KM) and China mulberry (OVX-CM) at 200
mg/kg bw/day, respectively. The mulberry extracts were orally administrated at ImL per day. The
body weights of OVX rats were significantly heavier than the sham-operated rats at all values (p <0.05).
The ovariectomy caused an expected increasing in the levels of serum total cholesterol and triglyceride.
The serum HDL-cholesterol level on the OVX-TM, OVX-KM and OVX-CM groups were higher than

in the OVX-control group.

Key words — Mulberry, cholesterol, triglyceride, HDL-cholesterol, ovariectomized rat
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B Ao AL&d F4F ] (Morus alba spp. )= A
GUPPEAREZLIIN FAAHOH, FF4 2T (M
alba Linn)9} €} A7) 28 .t](Morus alba Linn)e HHA
2% g A Fdste FA, A B %—’Fﬂr%%
A AA AZANA 23t *}%o}ﬁiﬂr
o de-&-g 7hs) FE5te ZAFFVIE %%f& = %%ﬂ
2% g FEES 09% *331"‘&‘* Z 3AMstd FEA
Qo) A3

Al&
=

[19..

ul-gil

=4
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AZE2 FFo] Pt 185 gHE Sprague-DawleyH| &

A YHE A7z Y= MelZ 25 Bobdle]l B 484
X TFAR(AFFAANE) B 2U(EF: 2442T, F5: 5~
60%, B3k 12 A3t light/dark cycle) 0.2 B3} o] 2%
Fate] A3tk 24 of] 358 5T AR A
13Y ¢ 2T Aol2 A7 & AFo waf 3y
(Randomized Complete Block Design)oll 23] 10 m}2]¥] 5
F [923EA4 glo] AAFEE BT #(Sham), F4 HA

% 09% e 44 FAF(OVX-control), BAEA ¥
A7) 28 9t 200 mg/kg EQAZOVXTM), Ga8A &
#2491 200 mg/kg FATHOVX-KM), d23A & 53
A 91 200 mg/kg BHZOVX-CM)] 0.2 Uhro] 6737
o 1 mi® ATES SGrHTable 1), &L 48 A8 7
T E AYE oA Foll FAstA, Aol HHFE vfd Aol

A

Table 1. Experimeantal design of animals.

Journal of Life Science 2005, Vol. 15. No. 5 835

g 5 A2

0% i3k 3000 rpm, 4C°1W l‘ic T A48k
Pejste] Aol AHgSR o, 4 718 HEE F
Aus AAG S 2AE A F o4& AFAAA

gg =0| SASM U XESE BN
8 2 g4 84S glutamic pyruvic transaminase (GPT),
2 glutamic oxaloacetic transaminase (GOT) &4 £ KitE A}
23591, ?;i Z total-cholesterol, HDL-cholesterol 2 trigly-
ceride 3eke XA A4 Kits (Youn-dong Chemical Indu-
stries, Lid, Korea)E A}&-3} %]t}

EAX2

2 dve] digt 2E 48 A PAAg 2 WA=
Ve 93, B4 24 #94L student's t-testE o] &3l 4
3 vl

Group (NO) Supplement

Sham (10) sham-operated rats
OVX-control (10) ovariectomized rats
OVX-TM (10)

OVX-CM (8)

OVX-KM (10)

ovariectomized rats supplemented with Tajikistan Mulberry at 200 mg/kg bw/day
ovariectomized rats supplemented with China Mulberry at 200 mgkg bw/day
ovariectomized rats supplemented with Korea Mulberry at 200 mgkg bw/day

Table 2. The effect of supplementation with Mulberry ethanol extracts on body weight gain, food intake and food efficiency ratio

for 6 weeks
Groupl) Final body weight (g) Body Weight gain (g/day) Food intake (g/day) Food efficiency ratio (FER)?
Sham 235.80+5.4 3.76+7.96 15.87+3.76 0.37+0.26
OVX-control 280.10+16.6 6.21+8.74 16.35+5.65 0.70+0.19
OVX-TM 267.60+5.2 6.50+13.83 17.14+5.98 0.42+0.12
OVX-CM 259.70+15.2 6.049.84 15.86+4.44 0.61£0.29
OVX-KM 266.70+6.0 6.57+9.86 18.23+6.47 0.57£0.20

DRefer to comment in Table 1. 7 Values are means *SD.

IFER :weight gain (g/day)/food intake (g/day). Values are not significantly different among treatment groups
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HA A ¢4 ShamFHT F5A7}F F8lo] F7HP<0.05
e AEE BAT B4 AT groupd Tl K94
T Wske HolA gto, e o s gA7|~
F2E 5939 3% AV F8lol Frlste A
F 9t YutHog rEZAL AWz ATy
g}o}A(lipoprotein-lipase) 2] A& AH3lAl7|2 $2& 1
A3 2] s}o} A} (hormone sensitive lipase) 848 F7HAA A
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g F28o] AFH2de T 9FE vAAe R3A
th. skAlgk Ho] AH&S AHEYE OVX-conrlzoll W)
AFEAY E%FAE 78, dF &7 A= OVX-control
of g} ¥ Aoz Hop eyt AWy Foie] HEA
A AT F7He #FAAZE F 9le TIsd 4FeEd o

T 7ed AoE Bth

g3 £ a8y

¥4 glutamic oxaloacetic transaminase (GOT)& 7+3 4

Ao nEEe EAGE 5A2H AT Axg
Hol 2¢ B ohlzt B2 ¥ 5 Fhd i3 R
7vd, 2 o

3, AW 59 NER gy o] gHh FAl
£ 5~40 unit/Lo|xt, BF ) A 54 A2 39-111
unit/L{32,34]2 &eAA ot A 220 FyAsHA EA
3= GOT$} GPT (glutamic pyruvic transaminase)e 7to
U AgZ S wol EAdgE LA U EHFolc B
Fe ool glon), DANE F2 AT Fo EA 2
HEe] e A A E o B3] 8 2 TR
F250|[18] A0, FSA2EY A% Fol 43T,
gHAg 7k, 2174W3, vlalcoholqd AW 2 A (T

F

[e]

-

ol v Ky
X 458tk Fig. 1 2 2 29 F&80] ¥4 54 €4
of MAE 9 AHE Aojrk. GOT % GPT &4 & Sham
Zol B3] OVX-~controle] 94 A F7tate ZES W
etk oY 5% £ A GPT & B4 Shama
Boe 58 3P<0.05)2 YeER) AT OVX-control# 1
oI gol Fadte AE B F UAAG B 2H FEE
2o} A GOT &42 A4 ShamT % FAIE =2 1
gol A on, £3] gA712¢ 24 $&552 Shamy
B} 1 gho] Badte AL B 4 A 247t 7 7lE AE
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Fig. 1. Effect of Morus alba ethanol extracts on serum glutamic
Oxaloacetic tarnsaminase activities in ovariectomized rats.
1) Refer to comment in Table 1.
2) Significantly different from ovariectomized group:

*»<0.05
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Fig. 2. Effect of Morus alba ethanol extracts on serum glutamic
pyruvic tarnsaminase activities in ovariectomized rats.
1) Refer to comment in Table 1.
2) Significantly different from ovariectomized group:
*p<0.05
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of vlal, ¥ F#2HE, LDL-ZH 28 E 283 TS
@3, HDL-22d &2 244 Hg) i es o4
(Kauma H 5 1996, Schaefer E] 5 1994) #l7| o2 &
QA% HDL-Z24 2 EL AR ¥sr} oy 2
~H &3 LDL-Z# 2H &L Z7}5 o)(Kannel WB 3 1976,
Fukami K 5 1995, Pasquali R 5 1997) A7} o|& E#AH
A4 & Wy Fo| wobAe I E 2gaa UTH[38].
Aq2EZAL ¥F FH2HES AsTIE AFHE 7HAH
a1 32 71Ae 7+ 239 LDL-cholesterol & Ao gt Ao

2 A Y| =3 AR guke] Balgs € O A
thil A 9] HDL-cholesterol & 2 A0 2 HE }& ZYAHE
L dholEo 71 o]EAl#H LDL-cholesterol®] 4t3E 1
olgte d&-g S35 ¥ o HDL-cholesterol =7} 7+
A3 FH2HES TOE o]FAIA 2R HDL-
cholesterol ¥ =7} 7+A3H Y 2HEL Ho g olFA7)
A 3172 2 HDL-cholesterol 327} ¥& A& A8#A 2
o) 99847} € A0 YA AHY) B28A F
09% e d5g FAG 9 B¢ dadA A e T
01] H &) total-cholesterol & triglyceride §Hako] iS{kli}(Fig

,4). olo] e GAEA T 7 STZEEE FAY A
total-cholesterol 9 triglyceride &% ZF dAAA EHZ—T‘
of wlal A3 ¥ on total-cholesterol?] A-$ EMA| 7] A28
9 B A ARTH FAIE AR 245 TP <0.05).
94 Ad%E A B4 UEFY A3 usdAg
AA4TRYG ot B4 Uegoy dAaEA & 4 ofFE
24 59 8 A3 A kA oY BT B FATRG @
olAE AL B 4 Uk ES Fig. 5oA X0l ¥ F

_1

HDL-cholesterol 59 A9 UAHA hZF L FATHE
o #A%} o2t BadEon, daEA F 24 o) $28
2o A AT FASAY AT HlE ek Z7beky
140
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OVX-CM Qv

Sham OVX—control  OVX-TM

Fig. 3. Effect of Morus alba ethanol extracts on serum total- cho-
lesterol concentration in ovariectomized rats.
1) Refer to comment in Table 1.
2) Significantly different from ovariectomized group: *p
<0.05
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100

concentration(mg/100mL

OVX-conrdl  OVX-TM  OVX-CM  OVX-KM

Fig. 4. Effect of Morus alba ethanol extracts on serum Triglyc-
eride concentration in ovariectomized rats.
1) Refer to comment in Table 1.
2) Significantly different from ovariectomized group:
*p<0.05

60

concentration(mg/100mL

ovX—+M

Sham  OVX-control OVX-TM

OVX-CM

Fig. 5. Effect of Morus alba ethanol extracts on serum HDL-
cholesterol concentration in ovariectomized rats.
1) Refer to comment in Table 1.
2) Significantly different from ovariectomized group:
*p<0.05

Auh, B3 4t oY FEEE FHE F¢ AAFEYG F
Qo] F7HP<O0)sHE Ae 2 & A ol3e #7)
AA4E HALE & gy AT d2EZANS Fdst
™ HDL-cholesterol %7} %7}3}31, LDL-cholesterol 5%

2 9 % 544490 $2 2hof $o2 o0 £ago)
H7 olF 2715t YRVALABE AUNA & A0z 4
zei)
e 9%

qge A7 A S48 4A7 F7ksel Aol 79T,
44 R YRBAAD PP FolATh olo] & A7
NAE A7 BRA e AW AR FF F7 9]
ot 280 Pl 4%e 25 98 ANH ARL



838 BBUYLIX] 2005, Vol. 15. No. 5

2724 979 20lFER S
2 %u; 2 48 39 UL 92 EAE

3 Z i 3%
1 A3 34 BA § 2UFEE FoT dAEAR 6
ol7]1¥l= & Z total- cholesterol ¢ 2 €4 2%
Z712 7+434th 8-A 9 HDL-cholesterol-& WAA A4 #
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Z7bst9 21, LDL-cholesterol & it 2 #A4dte AE &
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