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Table 1. Study Selection Criteria
Inclusion Criteria Exclusion Criteria
« Premenopausal women aged 21-50 years <Exception>
* BMI > 25 kg/m? » Women with cardiovascular disease, hepatic and renal
+ Healthy conditions dysfunction, cancer, neurological or psychological illness,
* Nonsmoking individuals metabolic disease and consumption
* Sedentary individuals(daily ambulatory time « Patients on drugs used for treating purposes
< 2 hours, housewife, office worker) « Pregnant women
» Weight stable individuals(< +3kg) during <Dropout>
the past 6 months « Subjects which could not perform the educated diet program
« Hypersensitivity or unpredicted side effect to trial drug
» Take drugs lesser than 2/3 of overall dose
» Move house or Travel
* Personal choice
142 Subjects Evaluated
17 Dropped
2BMI { 25kg/m’
7AST,ALT8 ¢ 1
5Gl
uese 140 1@, 3 O+® 125 Randomized, BMI >25kg/m?
Healthy Premenopausal Women
41Assigned to Ephedra } ’ 39 Assigned to Placebo ‘ ’ 45 Assigned to Evodia
14 Dropped: 16 Dropped: 9 Dropped:
1Move Out 31\;[‘8’51011;? Travel 6Move Out + Travel
4 Others Disease 1 Pr TS disease 4 Others disease
, egnancy, 1 Nausea X
9Personal Choice 8 Personal Choice 9 Personal Choice
L 27 Remaining at Week 4 —l l 23 Remaining at Week 4 ‘ 26 Remaining at Week 4
. 7 Dropped: .
3 Dropped.. 1Move Out + Travel 1 ggropged.
3Personal Choice 1 Others disease crs disease
] 5 Personal Choice
5 Personal Choice

24 Completed Study at Week 8 ‘ [ 16 Completed Study at Week 8 ’ l 20 Completed Study at Week 8 J

Fig. 1. Disposition of subjects enrolled in the Study
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(Fig. 1).
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USA)E o] &3t Sttt S48 2 44 57]4
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(WHR:Waist-hip ratio)Z 73}31, B-9F 45, 85 & A
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OR:E A

A9 A% A 2, A, A AR 5 WAl
7] ¢ 3l Aspatate transaminase(AST), Alanine
transaminase(ALT), Blood urea nitrogen(BUN),
Creatinine, Triglyceride, HDL -Cholesterol, T-
Cholesterol(T-chol), Glucose2} ¥ 5+8 o AAHCBC)E
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(5) HPLC(high- performance liquid chromatography)
80§ A FEY LY

HPLC”] 7] & Waters Breeze System(717+
autosampler, 2487 dual absorbance detector, 2996
photodiode array system, 1525 binary HPLC pump,
TCM(oven column), Waters, USA)2 AH-&-353 T}

@ Hde Az v, o5 dFFEE 42
1.0g ¥ W3] go} A REH 2o 2 =
t}. =, n}8H(+)-pseudoephedrinel 7 -, absolute
ethanol 10mLe]), £ 5-8-2] evodiamine?! 73 -$-, MeOH
10mLe)|, 1 2] 2, rutaecarpineZ chloroform :
acetonitrile = 1:1, v/v) 28 10mLe] 727} &5«
¢ 0.45um syringe membrane filter(PTFE, Waters, Milford,
MA, USA)E A A Y o= A3t

@ B9 Az A4 v, 05 f AEED
9] (+)-pseudoephedrine, evodiamine, L 2] 1L
rutaccarpine 52 Z+z} 400, 10.0, 28] i1 2.0mg? 2t
z+ A 5] ol absolute ethanol, MeOH, chloroform :
acetonitrile(1:1) &M =0 4mL, 10mL, 2m)l] =]
I-0mg/mlo] 55 248 %, 24T v &e] g
2 90y 0.05, 0.1, 025, 0.5. 28] 2 LOmg/mi(, (+)-
pseudoephedrine-2- 0.5, 1.0, 2.5, 5.0, 10.0mg/ml) 52
Spoint= 3} A gho] 72 & A st
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Table 2. Subjects’ Baseline Assessment
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28.1 kg/m?, 72.2kg, 1540.8 kcal/day, 0.91, 36.4%,
45.8kgel Atk 7] AA A A5 o] v
I Qg fEArol o Aot gl ow, A A
Total cholesterol A 2] &&= zF & EA9] 79
& Aol Ho|A] ¥skth 609 F 557 o] Bl&Qle
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Ephedra Group Placebo Group Evodia Group "

(n=24) (n=16) (n=20) p
Age, yr 33.8+79 30.8+74 348+64 N.S.
Tae-eum constitution 21 15 19 N.S.
Body mass index BMI kg/m? 274423 279120 29.1+29 N.S.
Weight, kg 68.7+6.9 74.6+8.0 74.6+8.1 0.018
Resting metabolic rate, kcal/d 1481.7+2244 1563.8 £289.7 1593.5+301.9 N.S.
Waist to hip ratio 091+0.05 0.90+0.04 0.92+0.07 N.S.
Percent body fat, % 36.0£4.0 36.1+33 37.14+35 N.S.
Fat free mass, kg 439+3.6 47.5+5.0 46.7+4.0 0.016
Total cholesterol, mg/dL. 19434257 178.5+223 1749+29.1 0.039
Triglyceride, mg/dL 138.3+74.0 121.3+479 130.0+764 N.S.
Blood Pressure, mmHg 1140117/ 115.6£10.9/ 122.0+11.9/ 0.017

75.6+7.7 794193 84.5+123

*: calculated by ANOVA for continuous variables and Chi-square test for categorical variables.
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Table 3. Changes of the Body Composition Parameters
Ephedra Group Placebo Group Evodia Group

(0=24) (0=16) (n=20) p*
Body mass index, kg/m2
baseline 274423 279420 29.1+29 NS.
after 4 weeks 26.4+2.31 2734221 28.4+291 0.035
after 8 weeks 2574+2.1% 2734+25F 28.04+3.2% 0.020
Weight, kg
baseline 68.7+6.9 74.6+8.0 74.6£8.1 0018
after 4 weeks 66.2+6.61 72.9+8.41 72.9+8.31 0.007
after 8 weeks 64.5+6.21 73.0+9.27 71.9+8.9] 0.002
Resting metabolic rate, kcal/d
baseline 1481.7+224.4 1563.8+289.7 1593.5+301.9 N.S.
after 4 weeks 1483.8+300.8 1597.5+296.5 1568.5+291.6 N.S.
after 8 weeks 1405.0+265.4 1646.3+359.5 1524.0+289.6 N.S.
Waist to hip ratio
baseline 0911005 0.90+0.04 0.92+0.07 N.S.
after 4 weeks 0.90+0.05% 0.89+0.04} 0.92+0.05 N.S.
after 8 weeks 0.88+0.051 0.89+0.047 0.91+0.05 N.S.
Percent body fat, %
baseline 36.0+4.0 36.1+3.3 37.1£35 N.S.
after 4 weeks 349+4.1% 355+341 36.44+3.9% N.S.
after 8 weeks 33.74-4.01 352+397 3601391 N.S.
Fat free mass, kg
baseline 439+3.6 475+50 46.7+4.0 0.030
after 4 weeks 43.0+3.61 47.1+48 462443 0.015
after 8 weeks 42.5+3.57 47.2+5.1 458+4.3 N.S.

*: Significance was calculated by ANOVA, and Scheffe’s post hoc test revealed p<0.03 in the difference between the maxium value and the
minimum value. Between-subjects effects were calculated by Repeated measure analysis

T and T mean p<0.05 and p<0.01 vs. baseline by paired t-test, respectively.

Table 4. Association Between Subject Characteristics and Resting Metabolic Rate Change by Multiple Regression Analysis

Model 1 Model 2
(adjusted R*=0.272) (adjusted R*=0.272)
B coefficient (Sig.) B coefficient (Sig.)
Age, yr 0.6 (0.920)
Ephedra Group 1.0
Placebo Group 108.1 (0.228)
Evodia Group 65.9 (0.425)
Body mass index, kg/m? -113.2 (0.007) -87.7 (0.002)
Resting metabolic rate, kcal/d -0.5 (0.001) -0.6 (<0.001)
Waist to hip ratio 1451.6 (0.124)
Percent body fat, % 47.5 (0.025) 49.1 (0.003)
Fat free mass, kg 43.4 (0.006) 43.0 (0.001)

Model 1 included all of the assessed variables and Model 2 included the significant variables which remained after backward method.

<} 859] ®M3}7} p<0.012 F-28HA ol on,
gobre 27]9 45, 479 859 M} p<O0SE
[
ey

o|o7l A&, L4 FBANE BT fo
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Table 5. Changes of RMR between Low and High RMR Group by Quartile

Low RMR Group High RMR Group "
(n=16) (0=15) ¢
Resting metabolic rate, kcal/d
baseline 1202.5+161.6 1874.0+97.7 0.171
after 4 weeks 1326942755 17147 +271.1F
after 8 weeks 1258.1+246.6 1747.34379.7

*: Significance was calculated by independent t-test for the change of resting metabolic rate(RMR).
T and I mean P<0.05 and P<0.01 vs. baseline by paired t-test, respectively.

Table 6. Changes of the Laboratory Findings after Treatment

Ephedra Group Placebo Group Evodia Group "
(n=24) (n=16) (0=20) P
Aspatate transaminase, U/L
baseline 17.7+4.1 18.0£5.2 16.7+3.8 N.S.
after 8 weeks 155+3.07 17.0£45 20.0+8.1 NS.
Alanine transaminase, U/L
baseline 18.0£8.7 19.34+10.2 19.0£5.8 NS.
after 8 weeks 155+79 15.7£6.6 2434149 0.016
Blood urea nitrogen, mg/dL
baseline 132+34 106+2.8 117435 0.041
after 8 weeks 11.8£238 11.1£23 10.6+2.87 NS.
Creatinine, mg/dL
baseline 0.78 £0.08 0.75+£0.08 0.78+0.12 N.S.
after 8 weeks 0.80+0.09 0.77+0.10 0.781+0.14 NS.
Total cholesterol, mg/dL.
baseline 19434257 180.4+21.7 174.94+29.1 0.039
after 8 weeks 170.1+23.91 173.74£28.7 17644342 NS.
Triglyceride, mg/dL.
baseline 138.3+74.1 12294492 130.0+76.4 N.S.
after 8 weeks 100.3+56.37 114.8+55.0 111.4+434 N.S.

*: Significance was calculated by ANOVA, and Scheffe’s post hoc test revealed p<0.05 in the difference between the maximum value and

the minimum value.

T andI mean p<0.05 and p<0.01 vs. baseline by paired ¢-test, respectively.
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Table 7. Adverse events in the three groups for 8 weeks

Ephedra (n=24) Evodia (n=20) Placebo (n=16)
WkO Wk4 Wk8 Wk0O Wk4 Wk8 WkO Wk4 Wk8
palpitation 0 1 1 0 1 1 0 0 0
headache 7 5 7 3 1 2 2 1 0
dull head 8 3 4 2 1 2 3 0 0
tremble 0 1 0 0 0 1 1 1 0
insomnia 0 3 4 2 2 2 1 0 2
dizziness 4 5 4 2 1 3 4 1 0
nervousness 2 0 1 0 0 1 2 1 1
nausea 0 2 2 0 0 0 0 1 0
vomiting 0 3 2 0 1 1 0 0 0
anorexia 0 3 1 0 1 1 0% o 0
constipation 8 11 12 3 1 4 4 6 3
dysuria 0 0 0 0 0 1 1 1 0
dry mouth 0 5 6 0 1 1 1 1 1

Table 8. . Quantitative Analysis Results of Standard Materials of Each of the Ephedra Herba and Evodia Fructus by HPLC

Sample (+)-pseudoephedrine evodiamine rutaecarpine
Ephedrae Herba 15.76 544 - -
Evodiae Fructus - 2254046 0.2240.02 Table

* The amount (mg) of standard material = {the quantitative amount (mg) of standard material X AT/AS}/n (n=3)
* AT is the peak-area of test sample containing standard material, and AS is the peak-area of standard material.

(RMR)Z £¢] #A| | B2 BMIVF £ £45, 27| %
5 ol tiabghe] & Wk
© Ao Belth wabA] Fa iAo Weleke

ot

& FARALF LA 1 F 392 92
% 47 608 2 489 2 e A A Z5%)H
A5 T5WS) T A F FARF WS
A9, AFATE @ Aol7} glov, 23
AT 4% F 7T A (p<005)E RALU 8
2 F FHUAES o Halt ATk E B
o8 Fpol AT WL, FATH HA2e
R akato) & £-2) 8] gFeH(Table 5).

5) oFEo) b Boksh YY) Aol st
Aspatate transaminase(AST), Alanine transaminase

256

(ALT), Blood urea nitrogen(BUN), Creatinine, Total
cholesterol(T-chol), Triglyceride(TG)-& BUN™} T-chol
S A3tnE 7 I Rl g Aol 7t o, Fof
F wlgFoA] AST, Tchol#} TG7} /98 #4E
B3, o HTE FoF § BUNOY 79 31A st
%9 21} BUN# T-chol 2.5 % 7]3ke] @A) 9l
3 AT G2 Fito] BF FAUAES HUR
29kt (Table 6).

A7} A B2 Q1S B8 2 oFE9] adverse events
B AAZ Ao Y FF, FEe Al & B
& EE FAEHALH, 8FF upgo A A A,
AN @), 241Q2), FEQ), A&7, #7432
Z)7F AR, L5l AAQ), EEHO),
AE®D), 22 FANQ), TFED), A &F20), M=
), TAAZA1), AFrAA FHAgNs) 1 F
7FE ATk W] & nldre] 49, e ftol 18 T
7Vt a1, § ok 18 7} 24813 TH(Table 7).
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2. AMEA At £ %

N

| 2522 pseudoephedrine®] 32 2 2)0] @ W of) = 15 800keal 1] THS 4] H 3= 2]
ZA7] A 1g 3 15.76+5.44mg (1.58 = 0.54%)°] 3] o A o] g M (very low-calorie diet, VLCD)$} 35
3, 452 A FEAQ evodiamine-& 7297 2~ 800-1200kcal & 412 &t = A d #F 2 o] & ¥ (low-
lg & 2.25+ 0.46mg (0.23+ 0.05%)°] & =, calorie diet, LCD)C. 2 v} 1", 1200keal ©] & A
rutaecarpine= 0.22+0.02mg (0.02+0.002%)°]| 2]t} Z g 25 % A2 (moderate deficit diet)o] 1 rH2,

(Table 8). =x4 a“ﬂ‘ o9 b g3 E ) s = B =
@ol 5l7] W&ol A= Bg 3 4 800keal ©] 7
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Fig. 2 HPLC chromatogram of pseudoephedrine from the standard material(Lt) and from Ephedra extract(Rt)
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Fig. 3 HPLC chromatogram of evodiamine from the standard material(Lt) and from Evodia extract(Rt)
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Fig. 4 HPLC chromatogram of rutaecarpine from the standard material(Lt) and from Evodia extract(Rt)
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o 4GB0l HAS AP Boz ¥ AT
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