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The Effect of Mulberry Fruits Exl‘racts on Blood Flow Improvement in Ovariectomized Rats. Kyung
Ha Choi', Jae Hak Shon’, In Soon Chof’, Young Ju Ch01 Song Ja Bae and Mi hyang K1m Dept. of Food
and Nutrition, Silla University, Busan 617-736, Korea, Chenho Food, Busan 617-814, Korea, Dept of Bio-food
Material Science, Silla University, Busan 617-736, Korea, *Biological Science, Silla University, Busan 617-736,
Korea — The purpose of this study was to investigate the effect of three different mulberry cultivars
extracts on inhibition of platelet aggregation and blood flow improvement. Four groups were surgi-
cally ovariectomized (OVX). The fifth group was sham operated. Sprague-Dawley strain female rats

were randomly assigned to the following groups :

sham-operated rats(Sham), ovariectomized control

rats(OVX-Control), ovariectomized rats supplemented with 80% ethanol extracts from fruits of
Tajikistan mulberry (OVX-TM), Korea mulberry (OVX-KM) and China mulbery (OVX-CM) at 200
mg/kg bw/d. The mulberry extracts were orally administrated at 1 ml per day. The body weights
of OVX rats were significantly heavier than the sham-operated rats at all values (p<0.05). The serum
triglyceride level was significantly decreased after supplemented with the CM and KM extracts. The
serum HDL-cholesterol level in the OVX-KM group was significantly higher than that in the
OVX-control group. The passage time of whole blood showed significant correlation with triglyceride
but reverse correlation with HDL cholesterol. The ability of platelet aggregation of groups treated with
mulberry extracts was less than OVX-control group. Taken these together, mulberry extracts may be
used to possibly improve the quality of life in menopausal women.

Key words — mulberry, blood passage time, platelet aggregation, ovariectomized rats
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Aol AL & A Q] (Morus alba spp.)= A ehs
FFFART2TAA FAstR, T 29
% 2HE BN 235 AATRLAA T
d 3 grads AA AY J2AA EAsH A
A% A8 80% ethanol 2 12 7} 23] € 2%
At FEZ FEY F LU 150 09% AA4F
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dEEsE

AHSEL A Fo] P 160 g(65%)H & Sparaque-Dawley
A 4R FHE Fold o2 RE TUS ] B AP AN 2
HAE (FFRFA)E AARSET, 248 AR 1Y T¢ U=z
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Z AL T AFol wet dIHA o)
[GadA glo] AAFES 39T T
Xé_xﬂ % 09% *M HEF FolZ(OVX-con-
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(OVX-TM), B84 % %141& 29 200 mg/kg FAT
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(OVX-CM)] % 3 2402 2-397 318354 & & 9
O #2585 6577 AT T4 9
AFe A AH 71 SO AdE LA
1, Aol 4HFE WY o] FEks Ao AU
TE APLY AEEA2 2 & 42T
|

=
(Sham), @
trol), WAFEA ¥

A A7 23 Hol A% FFHLD, YYARE 09%
I R
FA§H HIPAY

rlo I

129§ FA8F 4847 QYo 945 TE o}

ol Wi HA| $4& AABAYT 2L ether v F 4
spalo) ol2d gERE s das AL W)
BE RS A% §399H 49 4 20 ARE 3T
2o st
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5 of] A ZHH??}SH.L, 834 F9 &
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Ratg etherg m}33ta 7jBele BOjEHozHe ¥
8] 32% sodium citrate§ 47} 1:59 Bl EFs o
1,100 rpmojl A 10£7F €94 #2lslo 439 PRP(platelet
rich plasma)& #3}31, 3,000 rpmol A 1027 o 4 E
3t A5l dAe AAY F EDTAE s washing
buffer(138 mM NaCl, 2.7 mM KCl, 12 mM NaHCO;, 0.36
mM NaH,PO;, 5.5 mM glucose, 1 mM EDTA, pH6.5) 5 ml
T 7heta AolFe] Eawe A FEHAAS. o] 228S
THAl 3,000rpmeol A} 1083 AAEE 3 &, AHAS vl
AR FaRE o wiez 9 o AHRT A
3. suspending buffer(138 mM NaCl, 2.7 mM KCl, 12 mM
NaHCOs, 0.36 mM NaH;POy4 5.5 mM glucose, 049 mM
MgCly, 0.25% Gelatin, pH74)Z A ¥ AlA 3,000 rpm, 10
27 9AE s & thA] suspending buffer2 HEA]A

washed platelet& A3 th. Washed platelet= suspend-



ing buffer2 8 43te] AW 57} 5x10°/mlo] HE2 5
i, SARFEAE collagend 25 pl 713ke] 583t HHSA A,
Whole blood lumi-aggregometer(Chrono-log, US.A)E A}&-

gto] 37CAAM dad S3AL 2H3 A0

83 39 NESE 24

3 Z triglyceride, total-cholesterol, HDL-cholesterol & %
& A% AL dlide(FUJI FILM, Japan)E ©]-4-3}4 Dry
chemistry analyzer 3500i(Fuji, Japan)Z Z7%3}%t}.

gray

g F+ Micro Channel Array Flow Analyzer KH-6(MC

Lab, Japan)& ol &-3ked 47 & Fl 100 wl F3ke] 274
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&
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Table 1& éﬁ*ﬂﬂ oF AAFES AF P Aol 4HF
S Vel Aolth v AA|o 23 estrogen EH| A} A
% 275 7HH L 98 Rug sprtA2(1,2,35] £ A @

Table 1. The final body weight and food intake on supple-
mentation of three different mulberry fruits extracts
diets for 6 weeks.

Group”  Final body Weight (g) Food intake (g/day)

Sham 240.6:5.4" 15.31+3.11
OVX-control 2805:16.6 16.21£2.76
OVX-TM 259.1+5.4 17.52+5.14
OVX-CM 251.7+11.8 15.40+4.15
OVX-KM 249.7+11.1 18.38+6.19

YRefer to comment in Table 1.
2Values are means =SD.
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ME 44 A OVX-controlo] FAE HASHA 4L
shamof Hl&] &5 o] %7}5}-‘1 ZAgo| Uetgth gtz oR
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E oA shamd} Hus) & AF F7hFo] Yehy 2H
F& 80| AFAdde A FFE WA A gdoh 1Y
o] A F-e AHEH OVX-controlFol] W3] fAFFAL
Z7kske AFoldsdE B8k, HF FFAe OVX-
controlo] B3} W& Agko] vehd Ao Hol Qrjrt 24d
7] e EA S84 AF F7HE FANE F Ue
e AFLRY ATE JhsE Aer B

E

2C7t 28 SHO| DiXs Y&

da AR Qs 8 5 AR fol T4 eidlA
LY FEE B9 Q3 AW 3 AAAHE YolrY]
218ted washed plateletd £33 co

lagen 2 pgo.& &
LUFEEY 40§
o g F(OVX-IM, C

2 $9¢ fEAAT. 3%
= , KMo
% 3% dAske Aoz v

A ARE 3 AH, 2YE
OVX-controlZ-ol] ¥l&l €4
JTh(Table 2).
Amplitudets 7t A E L9 FdoN FAE FAHHS
2z)ste] 379 collagen 2 pg /mlE ¥E W Fojuhe
AW $AFEE Yehlle AL 2 OVX-controlatoll A 7t
o Aoz Heon OVX-CMo|A OVX-controlio]i}
OVX-KMTRT vhe g Yei itk w0} dojitr] A
g o] £ 2 e = Sloped OVX-control 79 Hl3]
sham# 3 OVX-TMZ, OVX-CMZ, OVX-KMZEA =F

o &

rl

Arse AL B 5 AAT o3l 4w &30 &Y
2288 54FozH o dAEE ¢ 5 AT
Lag Time(sec)o] ] OVX-Controli#-& shamz3} H]w3}

Table 2. Effect of three different mulberry fruits extracts against collagen induced platelet aggregation.

Group” Amplitude (%) Slop (& /min) Lag Time (sec) Area Under
Sham 86.60+2.88°” 69.14+2.54” 67.20+4.768” 233.02+17.58”
OVX-control 90.67+3.729 80.71£9.10Y 84.25+6.18” 268.00+18.73"
OVX-TM 82.71+1.89% 73.57+3.11% 74.50+11.15” 263.07+15.66™

OVX-CM 78.80+3.03" 72.00£5.70” 70.00£6.45” 232.68+5.98”
OVX-KM 84.56+3.44% 72.60+5.08” 76.00+5.10° 240.61+11.59™

1)Refer to comment in Table 1.

2)Values are mean+SD. Mean in the same column not sharing commen superscript letters (a, b, <) are significantly different (p<0.05).



578 ¥BULRIX] 2007, Vol. 17. No. 4

o Z71std e ol &3 Al(collagen) 7o) ot S E
7} ] Jeht dAAEAR e $dEaH g 228
o2 Alg o] Atk Area underdlAME YFAE AAD

OVX-controlitoll H|3] sham FollA ZHAE g on, 7479
o] 228 ZoX] OVX-control 7o) Hl8) I X7} 2%
Aadte BEE Yo, 53 OVX-CMT-9 A OVX-con-
trold # ofyzg} Bl dAAA L] shamF R} ¥& & Y
i

ol3g A= o

Suj

£50] collageno.2 9% S &
<=4

£ 432 5 s1d. olgel 2%

R M g3}

A £ microrheology % AX(MC-FAN)E ©| &8 &
f54 wald g 725 12 et gt 2 4E
" oM MCFANS o &atd 2tz /7N &7 v|X
T 9% HESFA

Q9§50 sAE 4AY o 2329 I AR
B7] 93] Z(sham, OVX-Control, OVX-TM, OVX ™M ¢
OVX-KM)# 9 E84& 247 AFHste T34 o5ad A
2l &, A& o Qs o] AHE 25 50, 75, 100
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Fig 1. Effect of three different mulberry fruits extracts on micro
channel array flow in ovariectomized rats.

83 =0 X|1H =M #3t

g F AAFHF H3E Table 30 et Total-
cholesterol 2] sham°] ¢4 A A g OVX-controli+3} H|
3t 5% FEAM foAog e £X5 YA o
of W dx HA F 29 FEEY Fo< ¥F total-cho-
lestrol 3% OVX-controlitol 8l8] 5% FEA F2lF o

2 Z2AAY LuFE B0 AAUA}L T AfHolH A}
Aol Hetx oz J=sq Ya[161821], LTFEEES] ¥
Ho A ZH2EE FFo] vXe GF& ZAG At 9
3H erlF2 8o FH2HES A A7} dde
Aol AF HADH18). LUFEEZHEH ZHLHE P4E
¥ A7e 2L Agor B AT dAHA FEAA
oY &80 Ad7] Zof A fEHe 8 F A =9
Hale] AAEAI} dfol Vet 23 I oY F58
Bk ol F=4 A28 of F5E 3 dAa A
1t o AAviAbe] FARRE AHE UER T
&3 8 2 HDL-cholesterol&
trol# ol Hls} sham #ol A Zvlshs ¢S Yoy, da
A F 449 2 +
lesterole] OVX-controlatojl ¥l djA Z7leles AL B &
A=, 53] et 28 2 F54 eHFEE FoT 9
A% vdAE A7 shamzdl HIF) 5% LA 93
o2 g/ Yelgton, 24 QUFEE EH 7% sham

>,

Zo) vl& Sobeke AEE B 4 Aj 8 F F49 A
T A% shamTo] OVX-control# vl s A 743l
5 °ﬂ/‘1

5 A
S HYon, #7te] oY FEES —‘:E—Oqf?} 2 Tr:L
E ¢4 E dASA & sham7 3 Hl&

&E B 5 Ak A7) A4S e & E]"T‘“] @:r"
o A estrogeno] HDL~cholesterold] & %7} Z7}A] 7]}, LDL-
cholesterol S HAaAA EF XA thrld A& H3/t 2
I Yok mebA da A st Adr) ’8"“5 e
B 2o o] FEE S EQEH-S 1, total-cholesterol

Table 3. Effect of three different mulberry fruits extracts on se-
rum total-cholesterol, HDL-cholesterol, triglyceride
concentration in ovariectomized rats.

1  Total-cholesterol HDL-cholesterol Triglyceride

Croup™ " (mg/di) (mg/d)  (mg/d)

Sham 6833112297 4750£19.29"  106.11:14.99°
OVX-control 101.00£19.27%  43.16+15.22%  147.25+19.819
OVX-TM  68.75:19.87  51.25:18.46™ 129.50:24.54™
OVX-CM  7833+1230°  50.40+14.49"”  60.51:8.68"
OVX-KM  7340+19.20° 53838417  42.64+7.35"

1)Refer to comment in Table 1.

2)Values are mean+SD. Mean in the same column not sharing
commen superscript letters (a, b, ¢) are significantly differ-
ent (p<0.05).
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