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The Effects of Lycii fructus and Lycii folium on the Liver
in Ovariectomized Rat
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ABSTRACT

We aimed to investigate whether the extracts of Lycii fructus, Lycii folium, and estradiol can attenuate on the level of
cholesterol on serum and ultrastructure ateration of hepatocytes isolated from ovariectomized rats. Experimental groups
are divided into five: Sham (sham-operated), OV X (ovariectomized animal), LCF (OV X, Lycii fructus), LCL (OV X, Lycii
folium), and E, (OV X, estradiol).

The body weights of OV X group showed increase compared with Sham, LCF, and LCL groups. The levels of total
cholesterol and low-density lipoprotein (LDL) cholesterol were significantly decreased in the LCF and LCL groups
compared with those of OV X group. Moreover, the High-density lipoprotein (HDL) cholesterol level was increased in the
LCL group. As the results of electron microscopical observation, lipid droplets in the OV X group showed increase com-
pared with Sham group. But in the LCF group not showed lipid droplets.

In conclusion, administration of Lycii fructus or Lycii folium lowers the serum cholesterol content of the ovariec-
tomized rats and & so the damage of the hepatocytes and formation of lipid droplets.

Keywords : Lycii fructus, Lycii folium, Ovariectomized rat, Cholesterol, Liver
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W& HAe] ol gle} ol b w%EAE )
3 AAA P Azo] Dascha Y29,

F71 A (Lycium chinensis Mill.)= 7}x] =} (Solanaceae)
o &sle S aUFoz AL dulE £ (Lyd
fructus), Be]e] 7128 Mg i (Lycii cortex), 92 FyfdE
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¥FE = GOT¢ GPTe] 84 =#-2 Reitman & Frankel



Yoon SY et al. : Effect of Lycii on the Liver in Ovariectomized Rat 355

360 - | —— Sham
—&— OVX

320 -

300

280

Body weight (g)

220

Weeks

Fig. 1. Changes of body weight in rats. Sham: sham-operated, OV X:
ovariectomized, LCF, LCL and E,: ovariectomized and each of LCF,
LCL and estradiol (E,) administered group. Each point represents the
mean value+ SD (n=7).

(1957)2] Wil whet kit Alof (eiHAI 9P S A3t &4
3kl GOTS} GPT 7] 1.0mLe AT @3 37°C
ol Al 5E2F WhAg v " 0.2mLg Yol & &3 o
£ 37°CellH GOTE 60+, GPTE: 3087 ubSAIZ v
A AlY 1.0mLE Hrlsle] A Eqsle] A2olA 20%
7F ukx]3led uke-& Z8 A)7]37, 0.4N NaOH £ 10mL&

Fhshed 2 EF che Ageld o 10824 WA ssicb
505 nmel| A &3} (Photometer 5010, Germany)2] ¥H3}=
24 st5ie,

7zAe) Qng RS QA SelH ImmPr)z
A A3 & 2.5% glutaraldehyde (phosphate buffer, pH 7.4) 2
2A17F Z9F A pAFFE AuA o] Tt =X =9 o)
NS Al 108 7HF o= 33 AAH3 X 1% osmium
tetroxide(OsO) & 2A17F & 314 3t & =Y dzdo=g
33 A-E AH F AEES AT E 9] o=
g3l propylene oxide= X|33F = Epon-Araldite &3}
ooz Erlssd T 60°C L.EelA] 3047t FFHAI AL Ll
¥l #1528 LKB-V3] ultramicrotomes Al lum F7| =
AHE A 2sle] 1% toluidine blue= hot plate (60°C) Alel]
A daslelct e A= FetEnHos BHdsle] =
Z& el ofe- Y3 2ol 60 nmFA 2 HubdH
S Alzbsle] silver gridell 32819 37, uranyle acetates} lead
citratez o]& M3l t}-& Hitachi H-7600 &3}3] A x}3n)
73 (80KV) oz zslgint.

7) SAEM

RE Zk2 mean+standard deviationo 2 vield 7o]n,
E7A 28] SAS (Statistical analysis system, version 6.12)
programe]] ©]dle] 7+ Algy W2 iAo} TFAE A

Table 1. Total cholesterol, high-density lipoprotein (HDL) choleste-
rol, and triglyceride contents in the sera of sham-operated and ovari-
ectomized rats treated with and without LCF, LCL and E,

HDL LDL ) .
Group C?nalﬁf)d cholesterol cholesterol Tr('r?:é/%e[')de
(mg/dL) (mg/dL)

Sham 91+45 59.3+6.33 82+0.65 38.0+207
OoVvX 105+4.2* 63.3+521 12.6+0.89 40.2+2.03
OVX+LCF 86+39 649+4.04 88+045 36.2+4.1
OVX+LCL  94+43 704+490 9.7+0.52* 38.3+0.9
OVX+E, 77+13* 658+355 33+023* 520+7.2*

Sham: sham-operated, OV X: ovariectomized, LCF, LCL and E,: ovariecto-
mized and each of LCF, LCL and estradiol (E,) administered group. Each point
represents the mean value+ SD (n=7). *indicates significant difference
compared with Sham group at p< 0.05.

Table 2. The GPT and GPT activities in the sera of Sham-operated
and ovariectomized rats treated with and without LCF, LCL and E,

Group GOT (U/L) GPT (U/L)
Sham 92+29 40+5.1
OVvX 93+2.6 46+1.7
OVX+LCF 94+1.9 38+4.7
OVX+LCL 90+3.6 41+42
OVX+E, 70429 45+4.8

Sham: sham-operated, OV X: ovariectomized, LCF, LCL and E,: ovariecto-
mized and each of LCF, LCL and estradiol (E,) administered group. Each
point represents the mean value+ SD (n=7).
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Foiqh AR djzTol nldte] ofzke] ZHasiglont &
A<l zpolE HolA| kkh Epv- (240+£3.309)> AA

Sham (279+1.7g)e] wlske] 2.8)2) ol vepdel,
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5-9)A A =715+ Zlo|t} LCFZ(86+3.9mg/dL)=} LCL
+(94+43mg/dL)e] OVXZel vls] @A Yehton
A ket Epvt (77113 mg/dL)el M= 2l A
7+asteich. @l ) HDL cholesterol 3k OVX-Z(63.3
+5.21mg/dL)-> A} Shamszol w|sle] o2k Frlsig] e
w, LCL2 OVX3Zol| w|sle] va F7)sted A4} Sham
R =2 7+e Jephidh LDL cholesterol &8k OVX
Z(12.6+0.89mg/dL)e] 7}& =<9rem LCFZ, LCLE L
23 B2 OVX ol wjsle] {94 A FHastsict +
712 FEN AFH7F Y o A mAE ke 3
23t A3} OVXE2 Shamzell H]3le] <zt F7ls}s] o,
LCF3} LCL-2 ShamsZol| ®]dle] ofzb A et
E, (52.0+7.2mg/dL)-2- ShamZz} OVX-Zol u]s}e] §-<
A A F7reksict (Table 1).

3. Transaminase2| &

s BAE A Slste] dA F GOT<} GPTe)
g =#3 A3, GOT &4 Sham+ (92+2.9U/L),
OVX+-(93+2.6U/L) 28] F7|A=2 Foi3t LCF-(94+
LOUL)AM = H=dt S velleh 28v #7198
=08l LCLZ(90+3.6U/L)oIA oF7t 7hAadl= 7HeFS B
AFdert fe1Hal Aol §lloh GPT 342 OVX+
(46£1.7U/L)°] Sham+=(40+5.1U/L) R} Eolx]= AeFS
Bglon, LCF (38+4.7U/L)¢} LCL (41+4.2U/L)e =
Sham=z3} w528 ZHashe Ade Beich(Table2).
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3} kg SRA7 e okt A4 HatelE 33 v)
A N %

)
i
At
ﬁll
)
e
d-‘-i
)
Bt
o ru[o
—_— :10
3
i)
N
I

g

AZo] 74 2 WFE AAshe Aoz uus et (Riggs,
1987; Rothmann & Simeone, 1992). XAt Alel] gloix] = A
ojuf AT HAF 75 o2ERZA ZHA high-density
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o dFo=y MRS, 3=, T a7, 1 A"
% 3, 29, 4, 28 Foll AHEE A (Kimet d.,
1994; Shin et a., 1997; Kim & Roh, 2000). +7]#}, 4714
851 X]F3] Zol|= betaine, zeaxanthin, B-carotene, rutin,
kukoamine A, B-sitosterol, linoleic acid 5-2] &4 &°] ot
F TRE el Sas ddkad, dAakstasd, HS
2, debtet 2 g 5y, 5 FH2EHE A )5
M &3} 5ol ekt A - R|E3AS Zetha oA
2=}k (Sheo et al., 1986; Park, 1995; Kim & Roh, 2000; Kang
et al., 2006).
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Fig. 2. Continued.

ZHA 2] v T2 W3} =& st A Aol A8 Z=7}sl=d (Wade et al., 1985; Richard,
H77) Adndz 7P ge] Abgdhs 21F 0] dadE: 1986), Al A = F77] o] F ol iaE=Ale] Fu|rt Al
(OVX)2-2 olxezale] Fu|HA] gdouz, A o] Hoz At Alg, 58 WA A F7bt #1737 o
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Fig. 2. Electron micrographs of Sham (A), OVX (B, C), LCF (D), LCL (E) and E, (F) group. A number of lipid droplet are observed in the
OVX group. L, lipid droplet; M, mitochondria; N, nucleus; rER, rough endoplasmic reticulum; sER, smooth endoplasmic reticulum. A, C, E, X
12,000; B, D, F, x 15,000.

Fo] Bl BaE 3 9)e(Simkin-Silverman & Wing, A AL A= 3o yR] AelE ke ARFECAAE
2000; Tchernof et a., 2000). oAl #F3oll gt ol2rez AR FAE oF7|sH Hdl, AsE ZHM OVX
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