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ABSTRACT

Objectives . Abnormal regulation of glucose and impaired lipid metabolism that result from a defective or
deficient insulin are the key etiological factor in type 2 diabetes mellitus, The our study investigated the effects
of Gamioknyeo—jeon (GO) on blood glucose and lipid metabolism improved by it in db/db mice (a murine model
of type 2 diabetes mellitus).

Methods : The animals were divided into 3 groups: Normal groups were not—treated C57BL/6 mice; Control
groups were treated orally with DW in db/db mice; GO groups were treated orally with GO (200 mg/kg/day) in
db/db mice, After mice were treated with GO for 5 weeks, we measured AST, ALT, creatinine, BUN, body
weight, food intake, blood glucose, insulin and lipid levels (total cholesterol, HDL cholesterol, and LDL
cholesterol and atherogenic index(AI) and cardiac risk factor(CRF),

Results @ Serum AST, ALT, creatinine, BUN levels were not changed by GO do not show any toxic effects. GO
groups were decreased in body weight, food intake and blood glucose level among compared to Control groups.
Also, GO groups were found to have atherogenic Index and cardiac risk factor as well as lipid metabolism
improvement (total cholesterol and LDL cholesterol decrease). Finally, GO groups were increased the insulin
compared to Normal and control groups,

Conclusions : We suggest that GO may have the control effects of diabetes mellitus by improving blood glucose
control and lipid metabolism,
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Table 1. The prescription of GO

Herbal medicine name Pharmacognostic name Weight (g)
P Gypsum Fibrosum 12
Azt Rehmanniae Radix Crudus 12
S 3 Scrophulariae Radix 8
L Liriopis Tuber 8
JIAE Cyathulae Radix 6
OB Anemarrhenae Rhizoma 6
FHOHE Coptidis Rhizoma 4
E ¥ Gardeniae Fructus 4

Total amount

2. 5% % A=

2 AES ot AME gix223 A¥E<! db/db mouse
GFE, A, 20~27 )9 Ao = AM-H C57BL/6 mouse

(538, 27 20~25 )= @h2Hlo] S (Korea)olH 5t
Agalsch. AREES 2570 IS MDA wBE
Aglem, 7] W AR/ BE Aol U AR
(Altromin CO., Germany)E A-§Alo] 3l 52 83| &
Fodnh. 27009 eH7) ol sEEiRE BB UL A9
AT, B&8 ARAS] 2AL conventional system©Z 22
+ 27T, 19 F 12A72 200-300 Lux® 2W3tal, 12417k
o BE 9& NS & ABe daden SEAEe
2 9193lo] 49 (£<¢¥H3 DJUARB2015-034)& wo} &
ERgERe 9Aste] AT

3. Nk 9 717]

AMEE AJeRE Rat/Mouse insulin ELISA kit (Biovender.,
CZECH)& ARMg3lgEoH, 7]7]& rotary vacuum evaporator
(Biichi B—480 Co., Switzerland), freeze dryer (EYELA
FDU-540 Co., Japan), ELISA reader (Molecular Devices
Co., U.S.A,), 3% F%7] (Mtops, Korea), 52 A=RV]
(IIShinBioBase, Korea), @YA=7] (Roche, Switzerland)
= AHESHaT

4, N& F&

GO 23 (120 g)el DW 1000 m¢-& 91 3X7F B¢t &5
& ¥ datde
¢t = gt =% NS freeze dryerZ2 52 A
o] BT 10.7g& d9on, dojd B AL
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5. 48 1% 2 A= 5o

db/db mouse?] 7|92 4&HA C57BL/6 tF-AE A
Fog BEigon, Y 2 md=z Ad#HA  db/db
mouses WRTH AFFLoR2 15T 3utey e A
Ao e dzxay A2y A3 & 15 WEse
o, AY AZF Al Aol d9 1453 £ 17.4mg/de, o
22 281.7 + 78 9mg/dl, GO 200mg/kg Tl (o]3t,
GO)& 280.8 + 78,7 mg/deo|Htt, oldf, o] 4271 A
U g2 292 oHEE o8ty FAlstatt AFE AR 8
FERE Y TR 125797 dxdole SRS, d9
e GOE WY 13], 2& 10419 200 W& AT =oist
Aok GO FoF2 A AF 60kgs 7|0 g & npe-
2 AF 30gL R 7|Este] AEsie

)

6. 7+ 2 Al 7] ]
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B[\

3 W 7+ 7]%< Alanine aminotransferase (ALT),
Aspartate aminotransferase (AST)2} Al 7]“01 creatinine,
BUN 2428 S35t 9a A% T8 & A% AYS
olgste] FMS AHstArt, FHS 3087 A2oA 23
5 3,000 rpmollA 1587 AR & H& Bt &
FEF (Korea)oll ¥4 <l st
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A FTE T ethyl ether= vFHE AeiolA 44 A
< olg3te] e thE 3,000 rpmollA 1587 €A Ee
st AL B3 ¥, Rat/Mouse Insulin ELISA kit&
o] g5t o o] EA%3tt. Z¥ E Insulin plated]
washing &% €9 o]&3sto] A&} 100 w2l biotin
conjugate?} 10 uBQ—] standard, @3 Y2 ¥ 2A17F §¢
HRAIF ¥hE F ThA] washing 4% 8H& 0|83t A
sk 100 w e HRP conjugated ¥ H 30& &< v
AlZ13 AIAZE & 100 w9 substrate chromogen reagent
Y42 T 308 &% SReAIFETE &4 A reaction stopper
100 wtE #F3 ¥ ELISA reader 450 mojlA E4=5 &
=

ox. M ru{m

11. SAA=

A A= A¥ A= SPSS 11,09] unpaired student's
T-test ¥ ANOVAE AMEstY SAAY 49 eH p<0.05,
p<0.01 & p<0.001 FZNA |94 AFstt.

2 3

1. 7+ 9 X759 v 9F
GO B9 £78 Foj 7+ 7|5 &AM\~ 9l AST, ALTS A%+
71% £4mAQl creatinine® BUNES £A3F 23}, ASTE=

AAFTo] 116,67 + 19,70 IU/LE vehd ¥, GO= 101.80
+ 6,10 IU/LE Uelgtom, ALTE AAMZo| 87.14 + 7.60
IU/LE Yehd ¥hd, GOx 85.42 + 2,50 IU/LE UEsdth
ESH Creatinine2 4ol 0.40 £ 0.01 mg/d0= e
Y, GOx 0.30 + 0,02 mg/ 02 YeRGom, BUNL AA+
o] 24.29 £ 3,10 mg/d0E YERE ¥HH, GO= 21.60 £
2.80 mg/d0ZE YEFGTHTable 2).

Table 2. Effect of GO on the AST, ALT, creatinine and BUN Level
in do/db Mice

Normal Control GO
AST( /) 116.67 £ 19,70 158.86 + 25.30 101.80 + 6.10
ALT( /¢) 87.14 £ 7.60 92.80 + 2,60 85.42 + 2,50
Creatinine (mg/d¢) 0.40 £ 0,01 0.40 = 0.01 0.30 £ 0.02
BUN (mg/d0) 24.29 + 3.10 22.80 + 3.00 21,60 + 2,80

2. AFl vA= ¥

AE S7tel e 9 SAT A% dx2 49
AIZE Al 39,38 £ 1,05 gollM F= § 49.25 £ 1.57g= 9.87¢g
o] 371 yEhd vhd, GOe AE AlZF A] 41,93 + 1.84¢g
oAl 22 ¥ 46,08 + 3,01 g& 4,15g2 Z77} Yeht o
zo s AFe 7 AA Yehdth(Table 3).

Table 3. Effect of GO on Body Weight Gain in db/db Mice

Normal Control GO
Initial body weght (g) 20,40 £ 0,45 3938 +£1.05 41,93+ 184
Final body weight (g) 25,51 +0.69  49.25+ 157 46,08 £ 3.01
Weight gain (g) +5.11 +9.87 +4.15

3. Aol A= ¥

Aol Ao vIAE FFL 2% dxge A9
ANZ 8FFolA 244 g, 9FTHoA 261 g, 1054 213 g,
1FFNE 255g, AF 22 125304 235 g2 ehd
HhE GO: A3 AZ 83FolA] 231g, 9FEOIA 175g,
105FolA 217g, 11FHNE 124, AY F& 1257
AME 196 go2 et GOE tizzel g Aojg #Ha
7F vebgthFig. 1).
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Fig. 1. Change in the food intakes of the exper imental groups.
The results were expressed as mean = S.D. (n=28).

Normal : Non treated C57BL/6 mice

Control : db/db mice group were treated orally with DW

GO : db/db mice group were treated orally with GO 200 mg/kg/day
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g Bzt mAe JFS S 241 g2 AF Al
2 8ol 281.7 + 78 9mg/de, 9FHNA 241.7 + 35,1
mg/de, 105FoA 376.3 + 70.1mg/d¢, 115FFo|HE 396.3
+58.8mg/dl, AE FE 125F%l|AX= 600.0 £ 104.1 mg/dl
2 el 318.3mg/deo] F7HF yehd wHE, GO A¥
A& 8FHo| A 280.8 + 78.8 mg/dl, 9FHOA 202.7 +
25.4mg/d0, 105=olA 312.8 + 52.8mg/d¢, 11FHJAE=
383.3 + 31.3mg/dt, A F7 125FolM= 482.7 £ 66.7
mg/d02 WERY 201.9mg/d0 9] F717F UEhd izl Hls]
S e (1 p<0.05) BY W3ls YErIth(Fig. 2).
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Fig. 2. Effect of GO on change of blood sugar in do/db mice. The
results were expressed as mean * S.D. (Significance of results,
0<0.05 compare to control) (n=8).
Normal : Non treated C57BL/6 mice

Control : db/db mice group were treated orally with DW
GO : db/db mice group were treated orally with GO 200 mg/kg/day

5. SH2HE vA = FF

GO EBo £8 Fof €4 U total cholesterol®} HDL-
cholesterol, LDL—cholesterol2 &43t 23}, total cholesterol
2 gizo] 176.0 £ 6.4 mg/d0S UERS ¥, GOE 108.0
+ 3. 1mg/dNZ2 YElGen(Fig, 3A), HDL—cholesterol
tiz<to] 100.0 + 4.0 mg/d¢& Wehd ¥, GO+ 100.0 £
4.5mg/dt o2 JePgth(Fig. 3B). E3F, LDL—cholesterol&
2ol 8.7 £ 0.7mg/de-S YERE BHH, GOE 6.1 £ 0.5
mg/deE  Za7F yehh(Fig, 30), xRl H  total
cholesterol®} TDL—cholesterole o4 = (7 : p<
0.001, " : p<0.05) Fark YebgthFig. 3A, 30).
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Fig. 3. Effect of GO on total cholesterol (A), HDL—cholesterol (B)
and LDL—cholesterol (C) level of serum in db/db mice The results
were expressed as mean *+ SD. (Significance of results, 1 p<
0.001 compare to control) (n=38).

Normal : Non treated C57BL/6 mice

Control : db/db mice group were treated orally with DW

GO : db/db mice group were treated orally with GO 200 mg/kg/day

6. Al ¥ CRF9] u]X]& 43
SWASASE 2% A 2] 4.50 + 0,082 ot
it ¥hE. GOZ 0.80 + 0.058 HA Ueht 9o g

o
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s
Ho
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A A3, giRrFe] 1.45+ 0.022 vERd ¥, GOo=
1,08 + 0.012 ZA Yelgdth(Table 4).

Table 4. Al and CRF of Serum in db/db Mice Containing GO

Normal Control GO
Al - 0.05 + 0,04 4,50 + 0,08 0.80 + 0,05
CRF 0.71 + 0.03 1.45 + 0.02 1.08  0.01

7. Insulind] U]x]E= 3

GO T4 FF Fof insulin FE % 2, =T
o] 21.0 £ 0.9 uU/m0& YeRE ¥HH, GO 46.3 £ 2.7uU/

w22 Yety fo4 e (1 p<0.01) F7HE UERIT
(Fig. 4).

Insulin level in serum{ull/mL)

Normal Control Go

Fig. 4. Effect of GO on insulin level of serum in db/db mice. Trl*e
results were expressed as mean = S.D. (Significance of results,

: p€0.01 compare to control) (n=8).

Normal : Non treated C57BL/6 mice

Control : db/db mice group were treated orally with DW

GO : db/db mice group were treated orally with GO 200 mg/kg/day
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FFE o o]F HE oA o] &3kA] Zsto] oz F
ZPAS 2Hetd o2 s o]l Y o
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B TEZA WFAER AlF, o), S gRIgt Ax
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2A171= AL FAstE, o= GO7t @9 =EE T3 4
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o FH AEF Wil Qlo] mFo] S AWHoe=E
FHFL AT

TR o)A AEF| Hitt 7PF & 542 HDL-
cholesterol®] A3}le} 27 W& =2 (small dense) LDL—
cholesterol®] Z7t2 QoFATH" ) HDL—-cholesterole =
WogRE FHAHES 702 RHEF= AZDHARA
N Y Frle @Y 9 2ZORRE 7 o2 Y 4H
25 EE =9 FLEXN ZHLHEY gt sty
Y FY2HES AASY] HAS I} 3 Aol A &
7} 9l ¥ LDL-cholesterols 53 U SHAHS =
Aol A= 7MF Fa% AF FHEA|EA cholesterol
esterg ZrollA EH @ AA| f ofz] 99 TR 23Z A=
£02 253 Erh, AU A Yo 3 olFL Y=
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52 gAY, o9t e A= GOrl Pk o)A
AAEZS AAsta o voph AduAT] Fa AR
ol SR ABZL AMsto 2R AABASS st AA
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1. GO T2 db/db wh$-29 M Y ALT, AST,
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Ewcﬂ et AGHA AEe] Aol ofat AUk,
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