Journal of Life Science 2010 Vol. 20. No. 7. 1113~1120

©JLS/ISSN 1225-9918

The Hypoglycemic Effect of Complex of Chinese Traditional Herbs (CTH) and

Macelignan in Type 2 Diabetic Animal Model
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This study investigated the efficacy of macelignan and hot water with Chinese traditional herb (CTH)
extract on altering severe diabetic conditions in C57BL/Ks]-db4b mice. Previously, the anti-diabetic ef-
fects of macelignan were partly reported as a PPAR a/ 7 -dual agonist. Here, we futher studied whether
a combination of macelignan and CTH had more beneficial effects or not. The macelignan and CTH
compound significantly decreased fasting blood glucose and HbAlc compared to macelignan-treated
mice, and also significantly improved postprandial glucose, insulin sensitivity, and plasma lipid profiles
(FFA, and TG). On the other hand, insulin levels were not significantly changed compared to the dia-
betic control group. There were no significant changes in the concentrations of total cholesterol and
HDL-cholesterol, but there were changes in HTR and Al. These results suggest that the macelignan
and CTH compound ameliorates hyperglycemia and efficiently improves postprandial glucose, insulin
sensitivity, and hyperlipidemia compared with macelignan in dh@b mice. Moreover, the macelignan
and CTH compound seems to be more potent in affecting diabetic complications than macelignan.

Key words : Type 2 diabetes, db4b mice, macelignan, Chinese traditional herbs (CTH), blood glucose,

hyperglycemia, hyperlipidemia
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Myristicae Semen, nutmeg)< 7 ZHMyristicae)
U (Myristica #agrans Houttuyn) ] A< 4 AS
A2 fol 197 B2 F 2R Aoolt7]. £57
myristic acid®} trimyristin (myristic acid triglyceride)7}
VI 245 A Q22 ez S ATAE
SIS T ohiz $5, LAz o
925 e Uete 57E T, A=A}, 277 o
nf A7} 2 %—oﬂﬁ A7 12F A% F¢)8ta UTH20].

Macelignan< &579 GF&AAEC R oju] Bl H Hi[16]
A= & 309 ““—4 lignan &¢] 3hfolm[43], o] AFAE
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o8 geteglol 2 d9F &3, 2ga FF L a3 59
okg]Z-go] B ETH14,22]. £3], Han 5[11] maceli—
gnan®] endoplasmic reticulum (ER) stress& 744471321

=9 A8A 7H 1y target%‘ 31l PPAR-a/ 7 -dual agomsti
MY e B58 AET A8H A2Y S ERY (b
u-2) g o & }"4 FHIAY 152

op9-2~0f A8-3& u serum glucoseE Hl 53 insulin, trigly-

macelignans db/tb

cerides, free fatty acids 5} skeletal muscle} liverel A=
triglyceride”} 443§ B33} o}.

o] Hlolx, AT o2 RE AZE thA o5 sde] H7hy
A EHiﬂQ]L AAE g AAE FobA L ATh24]. A
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v Zol A Bl s Y G P LA Logerstroemia
speciasa (SFARY), Gymnem sylvestre (M PV, Mori folium (%%
%), Psidium guajava (T-oVv}+e)), Oenothera odorat a('2%°]

2)18] 5ol gow, Az of 258 245 U A7
= 23 1953 YTHISA0). & ATE oF Eijz 44
guy AAE 5 BPARN A8 HeAEE F
Panax ginseng CAMeyer (4}), Pueraria lobata (), Dicscorea
batatas Decaisne ("}), Rehmannia glutinosa (X 3)[41], Amomum
cadamomum Linné (W 5FT)[36], Poncirus fructus (*143)[23],
Evodia officinalis (57)[44]& G FE3149 23 dA4 &

nESeH, o] B3 $HeFA|(Chienes traditional herbs, CTH)
o] EH}E %0]7] 93} macelignanS A AMEFo M
= A5 A EolaAt sAn. wWekA, Han S[11]¢] A3
TolA AR HE e AEFNOR Qg Hiw, ¥, e
d AR, 1EES, 11EdEF 59 A2¥ Iy d4
oF frAke 44 545 Ad[3,9,32] C57BL/Ks)- ab/ézb }-$-
&5 083k macelignan? 53 §HF|(CTH) €5 F3=
o A7t 5 A%E 4 % WtgeEn ddn a3E Ay

Macelignanz} SHARH(CTH) SEHE2| FH|

£ AT AHEE ARUIA oMY Myristica fragrans Houtt
(macelignan)2 At Ard3sta} FAjdus AFHAA
dolom, BaYdtn o)A etgde 24w AT
Aol X Panax ginseng C.AMeyer (J4}), Pueraria lobata (%)),
Dioscorea batatas Decaisne (), Rehmannia glutinosa (A133)[41],
Amomum cadamomum Linné (%5)[36], Poncirus fructus (7
2N[23], Evodia officinalis (L5-)[44]& 79 & 7 FFAE
L1111 &R o F2E3 $284% § L2 A
(CTH, 15 mg/kg BW)S macelignan (150 mg/kg BW)Z} &7
DSOS 3¢ A3I30Eh & 17 488 B4 REe
Bag ey YA E ey &

Rt

o o 3

P

voucher specimense -
AnAo] Hpsrt.

ABES Ol Al

28vte] 9] 553 47 C57BL/Ks]-dA (dbh vH-2-5
(F) 22 A Ente] 2 & %3l Jackson Laboratory (Bar Harbor,
ME)Z78 748ttt dodh vh-2= 253 1@ 40| = 4]
SA F, BRARTOR st dId A& FrthEd
(abdlbcontrol), roiglitazone (adbdbrosi), macelignan< (adbdb
Mace), macelignan+CTH:r‘(db/fszace+CTH)Oi L}-Lr(ﬂ 3
270 AT A% 17Ol Aols B8 AEA B
atlon] KGLP (M43 88 e) 71e)el 27 0}04 %/‘P
Aol 7 F2(20+2°C), I (5044%), 1247t 7HA

do in -

(08:00-20:00)9) 77|12 HG 2AL FAFL FEEL
polycarbonate caged] & vhel4) ¥elsko] A% 3Hgich & 4
ol AHE-g 7|24 o]= AIN-76 semi-synthetic diet [1,2]¢]
Aoz o2 whaold uFHolE (F)TILAT=AN 7
Adte] Abs717bel W Baeto] Fojstglen, & ATl
A& rosiglitazone, macelignan? CTHE= 77} 10 mg/kg
BW, 15 mg/kg BW, 12| macelignan ( mg/kg BW)3%
CTH (150 mg/kg BW)E ] 410} 357 AT Folg 3o
AT 2 d7e Y sEAdad 93y A5
A A=A

A= RF

Abol B AREES A A 1247 B AN
JHZE FUAA vHAAZ o, 57 38 (inferior
vena cava) .2 HEH FEIAS AFHsAch AFFEY F7]

4Z3}4 PBS (phosphate buffered

F ERY £EE AAT ] 33
sRomn, A AAALE FYAA 70°Col| B s

Glucometer (GlucoDr, Allmedicus, Anyang, Gyeonggi-do,
Korea) S AH8-3t5iTh. 38t 242 (HbAle)S] 73 84 & &
8§ o] &3t MicroMatM I Hemoglobin Ai Tes (Bio-Rad
Laboratories, Hercules, CA, USA) =23t A & A
HE 4°C, 1,000% gollA 1587 dAEE & s dslon,
28 8F 0= insulin, glucagon, C-peptide (Mouse ELISA
Kit, ALPCO Diagnostics, Salem, NH, USA)E EILSA kit
o] gsta] ZAstAtt.

o] Hlo| = ¥ o 2 K ¥ total cholesterol, HDL-cholester-
ol, triglyceride &< oMAIH(F)9 kit 43R oH,
free fatty acids &=+ Wako Chemicals USA Inc. (Richmond,
VA, USA)ZEH kitg T+Y3td SAs A

(IPGTT))
tolerance

LS S(intraperitoneal glucose  tolerance  test
ZAE 8 ol&Bl  BIZb=(intraperitoneal  insulin
test (IPITT) &X
AR7IE F A Ho APFES Yo s 2 <

UZE AA4E AN 9A, WE e 49

=9 s 3
B8 12412 38 A7 F glucose (0.5 g/kg BW)ES B74FA}
3k 0, 30, 60, 1202wttt AP FE 9] ] AHIE o] g3t
YL 24U 29 B, A4 VAR Yo} 1Y) 93,
Al 12412 F8A17] % insulin (2 unit/kg BW)& 57 FA}
3ked 0, 30, 60, 90 Fete] T WIS Aw HiTh
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Arole UehA gttt webs, 43E 49 macelignant

—i— db/db-Control
—&— db/db-Mace

—&— db/db-Rosi

1000 r —&— db/db-Mace+CTH

800 F

600 F

400 F

200 p

Fasting blood glucose (mg/dL)

1 6 12 18 21
Days
Fig. 1. Changes in the fasting blood glucose concentration of
the macelignan and CTH complex in C57BL/Ks]-dbdb
mice. Values are means*SEM, n=7. ®The means not shar-
ing a common letter are significantly different between

groups (p<0.05).
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T 10% olF o2 vehte 497F Bt 5k o, g

‘%‘ A8 JehE 9ude AFEH HbALTL 2% 7+

OE

ettt T S syl B S 2 Aol 2w
AL S7H0E AL olv] & 4R AREOIH[19]. &3,
Tuner 5[39] The UK Prospective Diabetes Study (UKPDS)
ol A HbAlcd] A7} S71245 B-HE9] 75| Fstdtt
1% Bustsith B A8 A7, macelignans 45 T3
A= TR H ZFol7t gle A Z YERE O, maceli-
gnan®] BEFHT= CTHoY] B4 FoJ3l= o] HbAlc
£ ANl o A7) e Aoz Held

MacelignanzZt CTH =&=0| aobob OFAL| L

oleRl QIZ=0| OX|s Pet
Macelignan® CTH 53ES dbfb vh-5-29 3573 A+
Fog 27 Uds 2 ded U= eyt 5o Fg.

3A¢} Fig. 3Bl YER AT
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Fig. 2. Effects of the macelignn and CTH complex on glycated
hemoglobin (HbAlc) in C57BL/Ks]-db4b mice. HbAlc
was measured after sacrification and presented by per-
centage (%). Values are meanstSEM, n=7 ®The means
not sharing a common letter are 51gn1f1cantly different
between groups (p<0.05).
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A 240 —— db/db-Control —&— db/db-Rosi
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Fig. 3. Effects of the macelignn and CTH complex on the intraperitoneal glucose (A) and insulin tolerance (B) test (IPGTT &
IPITT) in C57BL/Ks]-dbfib mice. The blood glucose concentration was measured at the indicated times and presented as

.« . . . b
a percentage of glucose injection zero time. Values are means+SEM, n=7. °

significantly different between groups (p<0.05).
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ofE & F e ded U JA macelignan?t CTHE
W8 Folg 497t St zdo] v foHoR ve g7
< H9Q(Fig. 3B) .24, macelignan®] @5 FAET= A
Ho2 Q1ad +448 B0 AT W 490l O EHoz
ol AWM o] &HIL e Aow B
MacelignanZ} CTH =g= 507} ahop 0RA9 S

2R ES0]| 0|z JF

29 24 2 $we) £ ARUAL GoAL insulin
52 HE S2EEF adipokinesd] 5 S AT 2
#EZ thS Table 10] UeRAIT

¥Z insulin %+ rosiglitazone s FHS TollX 7 =
g, UeA FEE F949 Aol 7k UEhA ek

¥ZF glucagon FE+ macelignang ©50.2 X2 g ol A]

Ttz v Folog Fares AR Yeoy,

macelignan} CTHE W83 4-F-AX < F242 Aol& &
T Y UTH(Table 1).

¢4, Han 5[11] macelignang ©502 F43 S o

=7F vopditial Bastglon, £ AN

EollMe T st /13 &

= insulin &
= insulin &

Table 1. The effects of the complex of macelignan and CTH on the plasma hormones and cytokines in ab@b mice for 3 wk

ab/bControl abAbRosi dbfiMace ab/bMace+CTH
Insulin (ng/ml) 1.48+0.40° 343043 1.52+0.06" 1.59+0.30°
Glucagon (ng/ml) 0.37+0.35" 0.32+0.12° 0.23+0.09° 0.34+0.12°
C-peptide (ng/ml) 3.12£0.42° 476+0.55" 4144011 4.39+0.28°
Leptin (1ig/ml) 0.21+0.03° 2.25+0.15" 0.22+0.03° 0.54+0.04°
Adiponectin (1g/ml) 4.97+0.99° 36.742.2° 7.67+0.92° 7.48+0.50°
IL-6(pg/ml) 20.7+0.30° 20.2£0.18" 20.1+0.20" 19.8+0.28°

*Means in the same row not sharing a common superscript indicate a significant difference (£<0.05) between groups. Means*S.E. (n=7)

IL-6: Interleukin-6



o] frolF o2 vt yetth AW glycogen S £
st FAAS JASHE insulin [10]%= 28 glucagon
glucokinase frdA+e] HAME A8l glucose-6-phospha-
tase (G-6-Pase) &4 ¥ mRNA &, 12|31 PEPCKY AALE
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2 Ayt 28y 2 A+ A B2 macelignan?}
CTHY H & Eq7} macehgnan/] o T vlE) o /A

d a%s & e
8% Cpeptide &= oJJHZ‘TLOﬂ el Ad=dTolA
5 fo3oz S{l‘lﬂr( able 1). C-peptide= L€r o A
Ao vEg o 4, A 3y $419

El

= A2 insulin 5 el insulin® e o 2
v A0Z 4uA vt =3 T o] AR ofy e}
s WHsteHE Fag AApet5]. & AFATFIM =
ignans &= £ S vf o} CTHY 3 Foigt 3

E insulin ¢ 12 AA = A9 HIE B & e 1/]'
C-peptide g#o] folFoz Z71H Aoz Hol 79 2l
=4 Hﬁlbo] AAHAY Bsd a3} 9l& 20 Ay
th] O]E % o B3 olssr] A= further study”}
& Aoz AZtd.
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e o= UrEP*E}(Table 1) gﬁt@ oY
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= 7;\ 2 Yetstth. 28 rosi-
o & AFo] F7kste H|
E‘r‘;l":} o]o] 4§k}, macelignan
qME= AFdA ¥gsE IS &
T %ii’i‘:}(Table )

wpebd, 7152 W3l glo] 8% leptin FHFo] F7HE AL
Fur N =go] @ Ao2 AFHY, macelignan &=
o2 BE4q3 ARTE CTHY W4 Fo93h= Aol o a37}

>

WA E3lgol A 1 dE gl
nectin WP} Q& AFHE o
Az Yol WHEH FEolut Abgl
Uehdeiss]. 2 ApolAE 2y
A& thizolinidioneZl <& <l rosiglitazone?] 7% &
ol Hl&| EF adiponectin ¥=7F €50 =4 YERT
Macehgnan 9 CTHO HE3le 259 A2dE Z/15E
A% HAoy f9AQ Aol fle AR YeHt

(Table 1).
Interleukin (IL)-6= & &A1) A% (adiposity) & <F2] &
FAAE HolH insuling] 8= 59 FABAV} A=

Aoz deA e8], & AFNME F FE7} maceli-
gnand} CTHE W83 Twto] Frrfzgol Hla) f279)
w2 Ao UhebthTable 1).

MacelignanZt CTH =&2 £0i7} apab O1RAQ o=
X 2o Ojxl= g

2 dFdMe g B Bt glucoses EH"IEH o
Uz|gog ALgH A E5Y o8-S A

g
X,
of
fr e
mﬂ
of\

free fatty acids &4< S35t th old, AP EAF E’_l:rﬂ-
5120
100 L .o r=-0.699 (p < 0.01)
_— 80 L
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X 60 |
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= 40 F
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0 1 1 ]
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Fig. 4. Effects of the macelignn and CTH complex on correlation coefficients between plasma leptin concentration and body weight

(A), Al and HTR (B) in C57BL/Ks]-db@b mice.
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Table 2. The effects of the complex of macelignan and CTH on the plasma lipid profiles in ab@b mice for 3 wk

ab/b-Control ab/ibRosi db/ibMace dab/bMace+CTH

Body weight (g)

Initial 38.49+0.87"° 38.63+0.74™° 38.98+0.79"° 38.47+0.93"°

Final 37.59+0.90° 46.67+0.67° 39.04+0.88" 38.58+0.83"
FFA (mmol/1) 2.28+0.09° 0.94+0.02° 1.70£0.10° 1.720.07°
Triglyceride (mg/dl)

Initial 117.0£3.7°° 113.5+3.8 110.0£7.9 ™® 1115422

Final 296.2+29.7° 109.4+11.0¢ 259.0+27 5% 165.9+26.2°
Total cholesterol (mg/dl)

Initial 105.6+4.7 1156412 ° 106.5+4.8 102.8+2.3

Final 146.145.7° 181.9+2.9° 110.0+11.2° 115.245.0°
HDL- cholesterol (mg/dl)

Final 72.1+6.92N 76.15.16~° 77.045.97"° 80.2+3.73Y°

HTR (%) 48 8+3.46" 44.8+2.25 62.5+1.90° 62.5+0.77°

Al 1.09+0.15 1.40+0.06° 0.65+0.06° 0.60+0.02°

*Means in the same row not sharing a common superscript indicate a significant difference (£<0.05) between groups. Means*S.E. (n=7)

FFA: free fatty acid, HTR: HDL-cholesterol/totalcholesterolx100

Al=([total-cholesterol]-[HDL-cholesterol])/ [HDL-cholesterol]

FratEsig Fo4o2 YA Yeston, 1 FoAMx:
rosiglitazoneE T4 737k 714 S thTable 2).

8 Z free fatty acids %9 T7te Jd€d AFAEE oF7]
stEE vty dled AFA a2 A% deY F8
AR e, E AT AHE F3 macelignans
4% CTHE B& FoA% 4% ZF IxdA e €5 A
AAHE NAATIE AR YT
0‘/\1 AF 3 free fatty acids®} PFI7IA 2 Fir o] A3lE
gaFo] molx= Ao ‘”ﬁ;ﬂ dF triglyceride
AT 4 A-FE Rlug 239, Tt
Uehd Aol v macelignan &= Fo73} 37
& FAF TN BF frofH oz WA eyt

on oot ¥

o oft g
m{m e O e

X orig O{N

@)

TH
(Table 2).

8% total cholesterol #F2 A3 Hol& BE Tol|A 2}o]
7F it 2eu AREE AR A F S-S AN
= U2 H3lE Eo e, doZTol vl3) rosiglitazone s
FoAG TN FH 02 wA VeSO, macelignan T
Fo g CTHE 3 BHE& T F5dXe 9oz v
A YESTHTable 2).

FaolA 7Hg RIEHA #EE = Aot 7
triglyceride} cholesterol®] %7}, 12131 HDL-cholesterol<]
"2 TE = T A0, 2] w}aw dPeds FAT 45
A 2 AAAE HAAA AFEEY 5 Adse
At A dS HAE Aoz F&AHH, 53], macelignans ©
502 Rojg A9Hte CTHE ¥E Foste 3o it}
3 374-7“02 5 A E AN g & 2 0E AZ4Enh

% HDL-cholesterol 32 A¥FF § SH3 47
3t Z]'O] AAck. 18 FFHAHE A5

%‘

4291 total choles-

terolol] )3t HDL-cholesterol?] &9l HTRS W=t Z7 3
okE T (rosiglitazone) ol A= 2to] 7} YA ¢F-2 WA
macelignan &% £ CTHE &7 ¥4 Fo3 TolA
20% ol oA o2 EA Ve THTable 2). 39743824
(AD)= rosiglitazones FAg oA 714 %S, maceli-
gnan ©% T3 CTHE 37 BHE T4 FEdAe
=27 ¥ rosiglitazones FoI3 FFRT fFoH o2 v
U ERS T (Table 2).

£ A4 A= macelignan ©55 2 CTH HE Fo7

B2 WA o] E5o] He A0R YRt o
HTR AlS] Z#HAAE S A 4 AU Th(Fig. 4B).
ok, o 2R Aol §ISAT

8% HDL-cholesterol®] &7+2 cholesterol®] 445 5

3] AW cholesetrol®] ZHo| £33 J&L 3la 3lon, X
< LDLY| 4Fst# w3 o2 RElo Hoqd Od’\] 158
A UTH620,24]. AIZ 53 THHEE A
A48 o A3 vy A -’F 9}‘3}%
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X2 80|M M2E drSETHO|A macelignann} StokM| P FEE0| HE ST}

0iX|g - =50l - HH S

(Farietal sk Eolehd)

£ A+ macelignan®} CTHE A2¥ BB FsEEdd 357 B8 F3l9 macelignans B502 Folg)

S WEG O Y2 a7t h=AE A9 Btk Macelignan? CTHS B8 Folv #5337 YWdes HE
steo] % free fatty acids, HTR, 18] 3 Al A+ macelignan @5 ol 3} st fo8oz Yehue 2
Aol & AT & stk 28y, HbAlc, insulin W17 %, 2283 3 triglyceride FaFoll A& F94<9 W3}
€ Hojr A7t e AoZ UeEth mebM, macelignand] @5 FojEt CTHE W4 Folste 2o B
B 9H2S dus A JAAZ2 & Qe Ao 9L Ao duHEd) oo B WEs A A=) 9§
g9 3 Az 713 ATFES AT further studyZ} Ay Holof & Aoz AlgHEH.



