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The Improvement of Mixed Extracts of Fructus Aurantii
and Mulberry Leaves on Lipid Metabolism
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Abstract

Background : Diabetes is a chronic disease characterized by deficiency of insulin. It has been reported

that Fructus aurantii and mulberry leaves have the effect of anti—diabetes.

Methods : To investigate the improvement of mixed extracts of Fructus aurantii and mulberry leaves
on lipid metabolism, we performed double-blinded, randomized and placebo—controlled multi—center clinical

trial.

Results : Mixed extracts of Fructus aurantii and mulberry leaves significantly reduced total cholesterol.
Conclusion : These results suggest that mixed extracts of Fructus aurantii and mulberry leaves improve

lipid metabolism.
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Fig. 1 Flow diagram of procedure



A A= A
D AFEAA 35 ol iaauo AN
Foto] v @%L*E}E}i ehE A9z

2, 04 vl 7

FolA] o= A
= i 110~250mg/dl] 7}
S 35 43 Wgel 100~100me/del]
o 3 ao] 130~250mg/dIg) A}
3) A Wbl A Yl BA, g, A
BerEel 54 ol doiel 5431 A9 E

A7hE AW BE A

Al el

@) HeZ7|&E

o5 279 shats g EE A 2 A
Toll Fefd 4 gldoh

1) A2 & AR fFole g At
o] AAY AF A oFEoly B2 TRl &
Sk k=l disA ¢Exl e oAlEE 7
HINkE = SOigk o] whgo] = A

2) 170 ool AlgAAS] Fad 2 <kd
4 e BElE 7 e oHHE 58S A
S AIF7IE B AEAQ] Fofo] o) H
= A

3) HA g3 F-EA(EA}F 28units/week ©]
o, OV} 21umts/week o), lunit="15* 250m,
_,_ 1_ 9]_0] 5]_ 7<]- u1—74ﬂ 15()ml) r=
SHE 3 ﬁ O]%LPJ EAA}

4) 54 A AEWA g vgE Ak

1‘>

e A5t Bew A

5) 271524 =dloteld FEs} gt
309 ol AL SEh At A ) i
WS BEATE A A9 30 o))
o A% gt A B2

6) QA EE FF FolAL AT FF5A
o 9= A

7 ARAA 11 ool Aaolit thE <
ARG Fold A

Wl AR S gApe] TAZol

Aol A7t AR Aol G WAAL 9
Aol A el e Ao FaslolA: A

S

o

r_‘%

3. Fef

Algloke A 7F F AddS 1019 HjEE 4
d55FE F B A2 999 E 92 460+
10mg AAZAZ A 2% Ak

daE gt ﬁﬂ@id%)zﬂ"u 200641 %= 9
Aakdl AFow gdezes AeadFAk
UEF 2%5 AH&3Fth

EEHE ATFoE 460£10mg 39S g
o &3 3 ofH A9 AHol| sF F 23]
585 st

E3]H o] ZAHE 10-2006-002004091 2|3}
W 2 7h e ERFEFELS AAFolA

20g/Kg77}?<l 5SS YERNA] kol FIHA]
223k

700mg/Kgelal whH#st7]= 100~500mg/Ke
ojdth & AFol FVIel B8-S s ¥
AR7VeHEeRE s e
A g gl W &&= AaE sl
AFAEE 0mg/Kghths wil o=
dE =AM v e §E R U2 R
A 7] SFE Ak
Placebo= A&k A3k ool 243t
Aol] Al et 52

mE

m o rlr

2



3]
=

]

2

1 7l

9

FYAt B
REEE

J

o
h=

A Al

9

R

L.

| T8

o

HEA Sl

|

o
“

HHeR A

=)

HDL Z#2HZ, LDL ¥ 2H %, triglyceride
B

otk
Wil o]glo] SAWE Ao A

A7}

fLE

=]

AAE o

1

9
yul

9l

b A AL 7S e

L

ato] 110~250mg/dlell 33

[e)

= ©°
-

A

h=}

A7V =

3

Aol

A 7=
23%]

— L % o < Ih
o ~ g 0 Morau g EOM wm F < T
Nlo O SRCT CUN SR = I =T
3 Xaes FwE L7 oo D B ™
i S A 4 F = I~ S
=) T o ® B B oF 3 A Jo =
B — o o7 = mo N Mo oW o
<0 7o X < o | — o0 w5l o) oF ¥
V 0t WL W_M 1__/Io“ﬂo1r WUV e dl,ﬂm I3
0o z o4 Z ) ] —
ke FRnTIVE TE T& T Vg
H Bs mo X mrm BT mmw e & = o
Mo X o= ® o oﬁ xT W . e o wﬁ E uly
Ewﬂut muﬂ_ouﬂmo%woaﬂr.%ﬂ OF = H
i ™o oT = m . K T ooy N R
e L A L
oF — OF mx ;*oqm,_xOJ._sﬂE@MQEO = X
T mmuto#ae.,# ﬂlzoxﬂ%]__/lmq.ouﬁ. TR A
i) i foxy
< %M%NﬂMﬁﬂmw.mmML&Htﬂﬁﬁomﬂ%atuummmémwwki
B BT PRl eI, 0T
\mw\ﬂ@AﬂrﬁaﬁﬂT@%_E %Eﬁrimo_a%%
S VRN mm o ci.mjo_u%% o O T wo
Gl I T A I TR SR T
ol @ ok T I < < o = S(O.t(nn]q_mm
N T R o =
— e T ox o B
I ESEEIITEAEEREIIETLL
ihﬂp,_.#me ﬂdl.@.7qﬂmwm_mﬂroﬁiﬂuﬂﬂ},&oilaﬂ
T MWES ®e 0 W gy B B AT B
TE wr or ﬂy E =< ™ oy 1o o m_ﬁ wIAE _El ok < M 2 m»ﬁ Ny o
ﬂ%?ﬂﬂ%@%%%WANﬁaoiAﬂr%%& o
— [T, T © - bl
S E R T  u phyop — AE%;@MZTWOJ 700
el J ox ~ o] X d,ﬂwﬂ ™ o7 i
g W og5 o o = Ho R i S <
=Ny - — < W A o oF = N — il
PEE G Pz &t o TS o X g=® 5 [
ﬂuur«Aqana}1_aéuL_{% < B L e D
= U S N 2 R il 9 = oE X oK
T = oo oy T N T B oy 2 o w ik
ol ﬂlme o ey _— o X ieﬂﬂro of e X or = Jl‘ml N _u.__.
iﬁau%%mowl %Qwﬂi?@%%&ﬂmﬂw% 700
ﬂETO#EﬂHEMkuoi%%%%MHJ |
m_m_l,ur ol = oo % Bl R Mo TN Mﬂw;r 5 =
BEI LR T moy B A
Tﬂu%wﬂ%ﬂhﬂnﬂ M T ST g W e TR o
oF o oW N ¥ }dri%_ﬁq o of B o T
0 = No o ™ X o ) . B s
T oy & o B b W g %i%
O_E ‘HOmevH Lf Eo,w\.lqo_” ‘H_Ol\lﬂ.Al -~ OB‘;M‘LI ‘Ir‘ﬂw%‘LlL OL ol
W T XU W BHPET TN ERK B AD



HE BEXdE SPSS 120 for windowsZ 219 wA o) F D21 FFHHE Aol Fo)F
AF&-31S T 315 g APt Aok E-&atoll A 39, Placebo

FoltolA 1Ho|omz ITTEA A=

Al ek Haot 369 Placebo ol 184U

1. 2 3 o} ek D21 FIHHE o] 3] oA E 3

F27E Al A] 19 o)9lal, o]w FolokE

1. TeXt =28 Ao} 7ol Aol flE ol dukE & 5ol
gl ANAAS zh= & 2y FA g

2 QAAAH e et @A e 2 98t Boltt. BE AFHAH Holaty
1157 0]%laL o5 5 Fro|dYEA714d 110~ o #8% uY, AUl FolL} ofEgo
250mg/dlell et tidAte ool Atk 75 W7 o ZEEF fWto R PP A4 A
ol diete] ~zEdE A A 1789 == FYPAE AlgeF wtellA 59, Placebo

ZHelde] ggsle] F 58] xpdAfel] ol A 1ol 5 PP B A= Ald ek
slo] TS AAEAE F2e] wjAd A 307, Placebo i 174 0] EAcHTable 2).

3 A ger Folwel sehs HEAE 399
©]%13l, Placebo Folvtol|l sdste I P A= 2. wEAdEItHo At
199 o] AvH(Fig. 2).
el e F F Abolel A, A, ITT £l 5479] @Al ge fa
BMI WHR, 8%}, @4424%E, 89 50l 2 A%97hasel 2445 Table 3.3 23k,
o]& YeRA] ZSktHTable 1). HDL cholesterol Al & eF Fol*3} Placebo
Asked to participate
(n=115)
l Excluded by GMT test
(n=40)
Screened
(n=75)
- l _ Excluded by screening
(n=17)
Randomized
(n=58)
]
v v
PURIAM110 Placebo
(n=39) (n=19)
Drop-out before D21 l 1’ Drop-out before D21
(n=3) (n=1)
ITT analyzed ITT analyzed
(n=36) (n=18)
Drop-out after D21 (n=1) l l Protocol violence
Protocol violence (n=5) (n=1)
PP analyzed PP analyzed
(n=30) (n=17)

Fig. 2 Flow diagram of subject progress through the trial and allocation to analysis samples.
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Table 1. Characteristics of randomized subjects

Test drug Placebo P-Value

(n=39) (n=19) (2-tailed)
Age (years) 52.1£7.8 4.0+7.1 0.367
Male/female ratio’ 23/16 11/8 0.938
Height (m) 1.642+0.073 1.628+0.091 0.514
Weight (kg) 65.4+8.2 63.1+10.0 0.364
BMI (kg/m?) 242425 23.7+2.0 0.444
WHR 0.88+£0.05 0.88+0.04 0.700
SBP (mmHg) 125+15 122+17 0.460
DBP (mnHg) 82+10 83£10 0.698
GMT (mg/de) 143+23 138+21 0.406
Fasting glucose (mg/d¢) 128+24 123+23 0.495
120min glucose (mg/d¢) 217+78 209+75 0.709
Total cholesterol (mg/d0) 195+41 203£37 0.490
HDL cholesterol (mg/df) 39£9 39+14 0.877
LDL cholesterol (mg/d¢) 128+39 134+31 0.518
Triglyceride (mg/d{) 140£106 148+105 0.789

Values are mean * SD ; P-value were calculated using independent t-test, otherwise specified.

¥ Chi-square test.

Table 2. Characteristics of drop—out subjects

Test drug Placebo
Before D21 After D21 Before D21 After D21
Consent withdrawal 3 1 1 0
Protocol violations 0 5 0 1
FoAwolA 27 o8 7 YER e 7ke]l WEEHD0-D42) Hlalo| A% frofgh Ax}

(paired t-test:39.9+9.1 — 426487, p=0.020;
39.1+139—452+187, p=0.017) Ws}Fo] It
Hl Lo A= f-2 gk xfo] 7} gldet. xfel of
& o A3%E FodS vERA %k
AAAES 714 gasA] ZIPAY =2
EF 9ist 9gAE AQgt PP A O}
= 470l Th PP AU Al et a4
WAl S A= Table 4.9F 294t
Total cholesterol- AlgeF Folrol Al 2
3 AT A o™ (paired t-test: 195.1+41.3
—1886+39.9, p=0.033, 95%CI=06~125), &
o Zzke] ZASAHA(D0) 9 HESHGA(D42)

= el tHindependent t-test : 6.5+16.0 vs
-11.6£24.0, p=0.003).

LDL cholesterol> A& eF Foftol Al 2]
3 A2 Ve YO W paired t-test : 126.9+
39.2—119.1+351, p=0.016, 95%CI=1.5~13.9),
o] 7IASAX(D0)eF FHEFGA(D42) 1He]
W3LEHDO-D42) HlatellA= frol/do] glith

HDL cholesterol> 23]# Placebo Fol*
o Fogt F7HE UERA S WH(paired t-
test : 39.3t14.3—46.2+187, p=0.007), ¥+ 7t
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W3R (D0-D42) Blao A= f2olAdo] et



Table 3. Result of objective outcome variables (ITT)

Ageke 18] ol 583 IR}t 567 (A
389, PlacebofFolv 187)S U
o] dNEg-2] HIto A AP F

Placebo FoltolA= 37 9]
A x4, e AT 7} el A o)
Hkg-o] UeRd Holli= f2ldk o]z} gtk

A AldeF FoatalAd 53,
Z

Rl 4

Test drug Placebo P-Value®
N Values N Values (2-tailed)
Baseline 36 196.4+42.7 18 204.4+37.3
Total cholesterol End point 36 194.2+41.7 18 210.6+34.2
(ne/d0) Change % 22+184 18 624327 0233
at end point
Baseline 36 39.9+9.1 18 39.1+13.9
HDL cholesterol End point 36 42,687 18 45.2+18.7°
(ne/d0) Change % 27467 18 6.1£0.7 0145
at end point
Baseline 36 128.3+40.3 18 136.1+30.9
LDL cholesterol End point 36 123.4+36.2 18 134.4+31.5
(ne/d0) Change % 494176 18 172266 0509
at end point
Baseline 36 141.2+110.2 18 145.8+107.2
Triglyceride End point 36 141.0+93.3 18 154.9+101.0
(/a0 Change 36 024571 18 -91:1140 0748
at end point
Values are mean + SD;
“P-values were calculated using independent t-test.
"P=0.020 versus baseline (paired t-test).
°P=0.017 versus baseline (paired t-test).
A eFokT. 243k o] gk o 2 wEAlAR QA3 HFF
Triglyceridet™= ojwst 712 Fo)dx o A 1710] Placebo FoltollA UEeRtom 1
ERA] T o] ol dHhge B Z AAEHIAY 7
& Zollom Aol Foleh wedo] gl9d
3 SHMAMEIE AT t aE BE S oWk Table 6
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AHYY RS o AEEAE AA
shgith. MR A3 @At Ao A
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Table 4. Result of objective outcome variables (PP)
Test drug Placebo P-Value?
(n=30) (n=17) (2-tailed)
Baseline 195.1+41.3 202.4+37.4
Total cholesterol End point 188.6+39.9 213.9£32.0
de
(ne/d0) Change 654160 “116£24.0 0.003"
at end point
Baseline 39.3£9.1 39.3£14.3
HDL cholesterol End point 41.8+8.7 46.2£18.7°
(mg/d0 h
ne/d0) Change 9569 69292 0.065
at end point
Baseline 126.9+39.2 133.9+30.3
LDL cholesterol End point 119.1+35.14 135.8+31.9
(mg/de) Ch
e/ anee 77+165 2.0£222 0.09
at end point
Baseline 144.7£118.2 146.0£110.5
Triglyceride End point 138.3+97.4 159.5+102.2
(mg/d0 h
ne/d0) Change 6.4+595 13541159 0.439
at end point
Values are mean = SD;
“P-values were calculated using independent t—test.
PP=0.033 versus baseline (paired t—test).
‘P=0.007 versus baseline (paired t-test).
P=0.016 versus baseline (paired t-test).
Table 5. Number of patients who experienced AE
Did you have any AE during Test drug placebo Pvalue
this trial? (n=38) (n=18)
N 34 15
© 0.669
Yes 4 3
Values are No. of patients ; P-value were calculated using Fisher’s Exact test.
A EEG FE7h 00me/dl oldeld s
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A g4 ¥ed F27) 126 mg/dl o) o =
‘I Mg B #ek AEds)” 23] ol FAHEAY, Tog e
i, e, AFLE B A 7 2P RuE €4 EET ST} W0me/



Table 6. Number of adverse Events

Test drug placebo
TA (Fx.) 1
frequent urination 1
dry eyes 1
dry mouth 1
gastric discomfort 3 1
tiredness 1
Sum 5 4
Table 7. Patient's expectation about their medication
Test drug Placebo
(n=34) (n=17) Prvalue

Test drug 21 9
Patient’s expectation Placebo 9 5 0.793

No Answer 4 3

Values are No. of patients ; P-value were calculated using Fisher's Exact test.
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