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ABSTRACT

Objectives : This comparative study was to investigate on anti-obesity effects of Ephedrae Herba and Cyperi
rhizoma in high fat diet(HFD) fed mice.

Methods : Male C57BL/6J mice were fed a normal diet(normal group, N), high fat 45 cal% diet[HFD, control group,
C), HFD with Ephedrae Herba(EH group) and Cyperi rhizoma(CR group) extracts fed for 5 weeks. We were
observed as follows : changes of body weight, amount of diet intake, weight of total visceral fats, levels of
obesity-related hormones and blood lipids.

Results : The change of body weight after EH and CR oral administration significantly more decreased in EH group
than that of control group. The FFR(Food Efficiency Ratio) was decreased in EH group, but more increased in CR
group than that of control group. The weight of periepididymal and perirenal fats were significantly decreased in EH
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and CR groups compared to the control group. The levels of serum leptin and insulin were significantly decreased

in EH group, and the level of serum adiponectin was increased in EH group compared to control group. The

levels of serum triglyceride and total cholesterol were

significantly decreased in EH and CR groups, and

HDL-cholesterol levels was significantly increased in EH group compared to control group. Conversely in CR group,

its values showed the opposite effect. The staining density of lipid droplets within the hepatocytes was widely

distributed in CR and control groups, but in EH group, its density was weakly stained.

Conclusions : These experimental results suggest that Ephedrae Herba shows conspicuous anti-obesity effect, and

Cyperi rhizoma shows weak anti-obesity effect.

Keyword : Ephedrae Herba, Cyperi rhizoma, anti-obesity, leptin, insulin, adiponectin, lipids
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Table 1. The components of experimental diets

IL. #% R J5tk

44 A5 E> C57BL/6JA
(72, 7595 GO g

diet= I=H(Gu-—ri,

=3 ZtH(Table 1).

oF 15Uzt A}
aqeal(22 £ 2 C, 65 +
RH)3}oll A AFF3EAL, 7] ZALR
I Al=9l HFD(high fat diet) 45 cal%
Korea)oll Al FY3FslomH,
245 AeldlHA BS FE3] Fust Aol

ggith, J1RAESE TAALES W g Ee

¢l AIN-93G

Formulation AIN—-93G HFD 45 cal%

gm% kcal% gm% kcal%
Protein 20 20 24 20
Carbohydrate 64 64 41 35
Fat 7 16 24 45
kcal/kg 4,000 4,776
Ingredient g kcal g kcal
Casein 200 800 200 800
Sucrose 100 400 50 200
Dextrose 132 528 132 528
Corn Starch 397.486 1590 155.036 620
Cellulose 50 0 50 0
Soybean Oil 70 630 25 225
Lard 0 0 175 175
Mineral mix® 35 0 35 0
Vitamin mix” 10 40 10 40
L—Cystine 3 12 3 0
Choline Bitartrate 2.5 0 2.5 0
TBHQ 0.014 0 0.014 0
Total 1,000 4,000 837.6 4,000

The compositions of mineral mixture were based on AIN—93G.
The compositions of vitaminl mixture were based on AIN—93G.
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Fig. 1. The effect of EH and CR on increase of total body weight in HFD fed mice for 5 weeks
N, normal group; C, control group; EH, Ephedrae Herba; CR, Cyperi rhizoma. Values are
significantly different from normal group(*) and control group(*). *, p<0.05; *, p<0.01
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Table 2. The effect of EH and CR treatments on changes of weekly body weight in HFD fed mice

for 5 weeks

Changes of weekly body weight (g)
Groups
1 wk 2 wk 3 wk 4 wk 5 wk Total wks
N 0.9240.302 0.2140.210 0.6840.295 0.9740.500 0.3740.546 3.66+0.25
C 1.94+0.756%  0.57£0.531 1.3840.367**  0.50%0.478% 0.96+0.444% 5.35+0.22%
EH 0.93£0.408"  0.50%0.804 0.8140.398" 0.0340.246 -0.1540.355" 1.78+0.28*
CR 1.37+0.387 0.67+0.444 1.53+0.682 0.69%0.585 0.5340.395 4.7940.26

1) Values are Mean £ SD

2) Values are significantly different from normal group(*) and control

p<0.05; ™, p<0.01

N, normal group; C, control group; EH, Ephedrae Herba; CR, Cyperi rhizoma.

group("). *, p<0.05; ** p<0.01;
izl Hlsle] oA UAl 43.4 %7F FAaFH L

2. Ao] AHZET Hola & H(p<0.01), CRTIAAE 1.20 + 0.13 go= Uz
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el AF wiEld dd Ao] HFHHLS 1.05 £ Aol g &S AATS 0.60, q}&—:ﬁ% 0.8002 tj
0.30 golg o HZ(C)dAE 1.34 + 0.35 go ZTo] AATe| HEe] H9tow, EHTS 0.562
2 At wste] 27.7 % S8 oy fo)Ade 2 gz Heo 7.}58}3134 CRTS 0.842
#AE S gldlth EHZ oA E 0.76 + 0.02 g= ol vste] Frhskivt
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3 140 |
g
]
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T
[+]
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)
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=]
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2 060 |
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<
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Fig. 2. The effect of EH and CR on amount of total food intake in HFD fed mice for 5 weeks

N, normal group; C, control group;

EH, Ephedrae Herba;
significantly different from normal group(*) and control group(®).
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AT Aol FAE SAAT 57 AF 0.20 * 0.019 gollev thxzTdAE 0.35 +
‘ FA 0 0.037 go@ Aol wlstel fo4d QA 73.3 %

71ZF Fete] Fagz A 9 A 747t
+ Fig. 3o yehiddch Fagk 2o FA= A 7} Z7bakithH(p<0.001). 18y, EH#<S 0.11 +
AT (NS A7 3 mkgld 0.51 £ 0.021 golle 0.017 g= thxrol Hlste] Fo4 UA 67.3 %7
Y 2= (C)lAE 0.86 £ 0.057g0 24 AAT 223k 2 (p<0.001), CRE 0.25 + 0.008 go
ol w3l #94 A 68.8 %7t FIHETh 2 gz vste F94 IA 28.0 %7t 34
(p<0.001). EH¥¥ CRTOIAME ZH2 034 + AtHp<0.01).

0.045 g¥ 0.64 £ 0.038 goZA] izt H3}

s O Periepididymal fat
0.9 - ( W Perirenal fat

0.7 1

0.5 A

04 | i -

0.3 4

*%

0.2 4

Weight of periepididymal 8t perirenal fat (g)

0.1 4

0.0 T
N C EH CR

Fig. 3. The effect of EH and CR on weight of each periepididymal and perirenal fat in HFD fed
mice for 5 weeks

N, normal group; C, control group; EH, Ephedrae Herba; CR, Cyperi rhizoma. Values are
significantly different from normal group(*) and control group("). ** p<0.001; ™, p<0.01; ™, p<0.001

68.7 £ 0.1 ul/mlo]go}d xR+ (C)eolA+= 49.1

4. @AsHA E4 £ 0.9 n/moZA Agdatel Hste frolAd Ul

1) 85 vnk #d a2 wg g 28.6 %7} 228+t (p<0.01). EHT ol A= 51.1 +

(1) €% adiponectin 3% 0.2 nl/mZA thzxto] vlate] 4.2 %7} 7164

571k Ade] Tx¥ & ¥4 F adiponectin o FoAdLe #AFZE 4 gl CRyeIA & 54.9

o FLE FAS A= Fig. 49 YERH A + 0.1 u/mEA R vk FoAd UA
g3 ¥ adiponectin®] ¥E=+ AGT(N)IAA= 12.0 %7} =789 H(p<0.05).
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Fig. 4. The effect of EH and CR on serum adiponectin concentration in HFD fed mice for 5 weeks

N, normal group; C, control group;

EH, Ephedrae Herba;

CR, Cyperi rhizoma. Values are

significantly different from normal group(*) and control group(*). *# p<0.01; *, p<0.05

< ¥4 5 leptin9 %
Fig. 59 Yepddet. 84 =
AT (N)ol = 119.0 = 2.3
2= (C)olAE 2365 £ 4.8 pg/
m &2 FAkrtel Hlste] 98.7 %7t 94 AA 7}
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A TH(p<0.05). EH¥olA+= 59.0 £ 0.6 pg/ml=
A gz HEte 75.1 %7F £ UA A4S
901 (p<0.05), CR¥o|A = 166.5 + 0.7 pg/ml
2A izt HEte] 29.6 %7F st ot fo

Ae BEE 5 Tk

N C
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Fig. 5. The effect of EH and CR on serum leptin concentration in HFD fed mice for 5 weeks

N, normal group; C, control group;

EH, Ephedrae Herba;

CR, Cyperi rhizoma. Values are

significantly different from normal group(*) and control group(*). *, p<0.05; *, p<0.05
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Fig. 6. The effect of EH and CR on serum 1nsu11n concentratlon in HFD fed mice for 5 weeks

N, normal group; C, control group; EH, Ephedrae Herba, CR, Cyperi rhizoma. Values are
significantly different from normal group(*) and control group("). #, p<0.05; ™, p<0.01
141.2 + 3.3 mg/dlo]d o} EF(C)IAAE 194.1
2) dHAHe] W3t #F + 6.6 mg/dl=ZA ATl Hlste] foAd A
(1) €% triglyceride 3+ 37.5 %7} Z71eFS tH(p<0.001). EH 3 CR*oll A
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o ¥E2 =43 Zxe Fig. 79 Uy @ 2 djZel wste] 747t 455 %, 38.7 %E
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£ 200.0 -
)
E
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©
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N

N, normal group; C, control group;
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Fig. 7. The effect of EH and CR on serum triglyceride concentration in HFD fed mice for 5 weeks

EH, Ephedrae
significantly different from normal group(*) and control group(*). *** p<0.001;

Herba; CR, Cyperi rhizoma. Values

™, p<0.001

are
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Fig. 8. The effect of EH and CR on serum total cholesterol concentration in HFD fed mice for 5 weeks

N, normal group; C,
different from normal

(
5

o
Je

ol of

K
78.

100.0

80.0

60.0

40.0

20.0

HDL-cholesterol concentration (mg/dl)

0.0

control group; EH, Ephedrae Herba, CR, Cyperi rhizoma. Values are significantly
group(*) and control group("). **# p<0.001; *, p<0.01; **, p<0.001

+ 0.9 mg/dl=A Aol Hske] Fo4d S

) @3 HDL—cholesterol &% 9.0 %7} 728 tH(p<0.001). EHTAE 76.0
1ol Ade] FxE ¥ ¥ % HDL—cholesterol + 4.9 mg/dl2A izl ¥t 6.3 %7t F7Fsh
T2 A3 Ay Fig. 991 veEhddg. 9 Rov Fode #FEE = glodth. CRT2 62.4
HDL—cholesterol®] ¥%E AT (N)oA = + 1.9 mg/dl2A dizato] vkl FoAd A
+ 1.2 mg/dlo] oy thxT(C)ME 71.4 12.7 %7} 7F2389tH(p<0.01).

###

N (o EH CR

Fig. 9. The effect of EH and CR on serum HDL—cholesterol concentration in HFD fed mice for 5 weeks

N, normal group;

C, control group; EH, Ephedrae Herba; CR, Cyperi rhizoma. Values are

significantly different from normal group(*) and control group(*). **# p<0.001; ™, p<0.01
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Fig. 10. The effect of EH and CR on lipid droplets of hepatic lobule in HFD fed mice for 5
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