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Anti-hyperglycemic effect of the compatibility of ginsenoside Re and berberine in different ratio on

type 2 diabetes
TANG Shan, HE Zhong-mei, REN Shen, YIN Chun-mei

College of Traditional Chinese Medicine, Jilin Agricultural University, Changchun, 130118

Abstract; Objective To investigate the anti-hyperglycemic effects of the compatibility of ginsenoside Re and berberine in different ratio on type 2 diabetes.
Methods The different ratio of ginsenoside Re and berberine (2 :0, 16 : 1, 1:2, 8:4, 0:8, 4 : 16) were matched by uniform design method. The
hyperglycemia model in mice was induced by starch(6 mg/g) , and the type 2 diabetes model in rats was induced by STZ (150 wg/g)and ALX (200 pg/g). The
effects of different ratio of ginsenoside Re and berberine(100 wg/g) on blood sugar were observed. Results postprandial blood glucose in starch induced mice
treated with the ratio of ginsenoside Re and berberine at 1 :2 (100 pg/g), 8 :4 (100 wg/g), 4 :16 (100 wg/g) significantly reduced (P <0.05 or P <0.01).
the blood glucose level in STZ induced rats treated with the ratio of ginsenoside Re and berberine at 8 :4 (100 pg/g)and 4 : 16 (100 pg/g) significantly inhibited
(P<0.05 or P<0.01). The ratio of Ginsenoside Re and berberine at 4 : 16 also showed significantly reverse effect on ALX-induced hyperglycemia in rats
(P<0.01), and its hypoglycemic effect was similar to phenformin (100 wg/g). In addition, among the different ratio in the STZ and ALX induced models, the
inhibition of blood glucose in the ratio of ginsenoside Re and berberine at 4 : 16 was more effective than other groups( P <0.05). Conclusion The ratio of
ginsenoside Re and berberine at 4 : 16 (100 wg/g) showed significantly anti-hyperglycemic effect.
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G, —Ye—b AN I AT AR B AR R
PR Z T, NS 21 Re FIEE R X510 ASH
HOEIRIT BRI 1) FEE RO 5 o A SCE UCR A
BOHEX NS A Re FIE % R HA TP LG, 8 1 g
¥y (6 mg/g) 75 IE W /b B I B B A, STZ
(150 pg/g) Fl ALX(200 pg/g) 175 TR B 2 BB RN
BRSNS B Re 58034 R IIREIMREH , B 10
NS RAT Re FIEEE Z 0YIE ARG B4R AR

1 #RE5FAZ®

1.1 ##

1.1.1 34 SPF 2% KM /MR 90 2 MEMER 2, (R 5
£ 20 ~22 o; SPF 2% Wistar #EE SR 108 H, 14 Jfi &
200 ~220 g, B K F AT LR s AR A BRTTATE LA
AL, BYFRIIES - SCXK () -2011-0004
1.1.2 g 5RA ASHEHE Re (#15:20121034),
Kt— I BHA R A A 8% 2 (4165 :201212) ,
T 2 R E ST B s SIS R (STZ, #t5:S0130) , 36
[ Sigma 72\ F]; VU & M BE (ALX, fit+5: 05758 ), 3 H
Sigma 2\ w] 5 BT R P BE (45 : YA0425BA14) | F 5
VIR BRA | 5 Bl R (4it45-:S51080) , LIt
VIR R\ TR (Hi645-:20130222) |, 5 244k ]
o3k R A BR A Al R P R A 4 R (S
20130713 ) , Jbnt B RRIE A= YR A PR A W] 50. 9% NaCl
VSR (dik 45 H20033847 ) , 35 MR8 #B 5 25 1 A A FR
N

113 & BRI BT (DNM-9602) , Jb 503 B
HARABRLS 7] 5 MBEAL (WS-820) , =8 A W% I8 By
AR 5 M AE (2520ND) , =3 WG IR0y A
FRA T

1.2 Sk AS B Re MRS BITHE
ke AUV HAMEBKE . ASEF Re Ml
HERHEBL S 2:0,16 11,1 :2.8:4.0:8,
4:16, HEHHZ5(0.2 ml/10 g) : AS BT Re HEER
BT TR TR T 0. 5% CMC-Na/0. 9% NaCl 3
W, TS 2525 (0.1 ml/10 g) : STZ F1 ALX i
fi#T0.9% NaCl %5 .

1.2.1 XHERFIFEF/DRMERZE KM /MR
90 H BEMERS  BEHL R 9 (AR 10 5 43 =S
F TEMTAL BT-RPFBEZH (100 wg/g)  AZS 21 Re 5
BIHER2:0(100 pg/g) AS BT Re 5HEZE 16 -1
(100 pg/g) AZRAT Re SHIEZR 1:2(100 png/g) .
AZ R Re HEIEZR 8 :4(100 pg/g) AZSEH Re
HEERO0:8(100 pg/g) ASHEH Re 5HER
4:16(100 ng/g) o FH/PNRESHEB 42515 K, Hip
25 AN IR AL 5 5 Ry 4 45 7 AH IR R B CMC-Na/0. 9%

NaCl W, & 2H/N BT R A 12 h 2R R AR K, Rk
2525 30 min J5 7 BPE B 45 T €M (6 mg/g) , 25 FIX R
AL LI A 7 X 25T CMC-Na/0. 9% NaCl il . Ttk
BIER 60 min J5 HRAE 5 kAR, 900 1B R BE o
1.2.2 M STZEERFARLENZE 54 X
BB R O A (A 6 H), 20l s L4 STZ 4,
FEbi R ZH(100 pe/g) M AZ B Re 58 i%E R A AL
FEgl (BE b ik “1.2.17) o RV K BRZE R BT 12
h AR EL AR K, 43 B I T STZ (150 pg/g) ,60 min
JEHEE 4 T AR RYT , i as s STZ 4 1
CMC-Na/0.9% NaCl {5, FrEfss 3 KA A B
Bl 5 I T s U T B R ) 45 2K R 2 1 45
24515 K, R Z5 24 60 min 5 HRAE J5 i AT 5 K
BB ZK P, R BRAEA AN A 12 h 2R EAR AR K
1.2.3 X ALX i RFEARMAEN T 54 AKX
RO A 1. 2. 27 WU R, AL 2 KRR 7R i 5
HI 12 h B EORAR K, 20 I s T 5 ALX (200 pg/g) ,
60 min J5¥#H 45 AN 259097, Kb B4 ALX
457 CMC-Na/0. 9% NaCl ¥ . T REREss 3 KA
K BRI , 27 AT USRS o & 2H R B 2
B225 15 K, KIRZ 25 60 min Ji5 IR [E Ji5 7 Tk MBS 1 i)
E R BRI KT, KBRS AT 12 h 2R AERK,
1.3 %it5 5% SR SPSS 13. 0 B4 BT b 35K
o THEVERILL & £s TR, A AL LSRR
Bl Rk rmmaln 2R e EN. D
P <0.05 JZmAGIT 7 E Lo

2 #R

2.1 RREWHALLIF Re ik 3t EF D REG
AR A I PO RS Ry ks A o WA N o W
TUEH (6 mg/g)60 min 5 A i 25 T &5 1E H /N BUA P I
BEAK-(P <0.01) , il 45 7 A A LB S B Re
H5¥ERWBEVE LANSE, Hr1:2,8:4,4:16
(100 wg/g) FORBA (P <0.05,P <0.01), H 4:16
BORDLT 122 F08 -4, HEEWEVE LT P25 B
Wbk, Wk 1,

Fz1 B RE)E KA (n =10,x £5s,mmol/L)

215 & I %
75 N R 7.41 £0.81**
TERYAH 11.80 +0.75
B IR i Wl 8.48 £0.74**
ANZ B Re: HiEZH(2:0) 11.04 £0.74
ANSHBEFF Re: HiEZ(16:1) 10.53 +0.59
AZS B Re: HEZH(1:2) 10.21 £0.80 *
AS B Re: WiEZ(8:4) 10.38 +0.78 *
NS BIF Re: WiHEZE(0:8) 11.44 +0.59
NS AT Re : HIEE (4 :16) 9.68 £0.52**

0 STERAL LS, * P <0.05, % P <0.01
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2.2 REIHASRLG Re 35k Z o STZ B 84 kA
X R ey Hrh 525 N IR LU, STZ 4 K B s
RS STZ J5 , 8 35 R R E ) T (P <0.01) o 3%
ZL25T 6 P LI A S B Re 5#{E R 15 KI5 kK,
5 STZ 20 Hh#, NS BT Re 5HGER 1:2.4 116 A[ i
B PRI (P <0.05,P <0.01),3FH 4 116 X}
STZ Ji 2 s A B A —E MRy P /EF (P <0.01) , &k
R IF R R L . MAS 2 Re 5EER
Bz 1l He B, 4 1 16 X IR I AR A A4, 22 5
BAGHE (P <0.05), W2,

T2 BAKXRA(STZ #&4) s (n =6,x £,
mmol/L)

4151 ki
75 N R 6.86 +0.67**
STZ 41 22,58 £1.32
Ree i R 4 14.23 £1.03 **
NS BT Re: % (2:0) 19.88 £2.11
NSRBI Re: EHEZR(16:1) 19.04 +2.04
NS B Re: IER(1:2) 16.32 +1.45*
AZ A Re: i EZK (8 :4) 18.58 +2.03
NS BT Re: HEZHK(0:8) 20.12 +2.23

NSRBI Re : WiEZE (4 :16) 15.02 £1.30 **#

5 STZ 4%, # P <0.05, #% P <0.01;5 ASHAF Re 55 R
fsLb Bl Lk 4%, # P <0.05

2.3 REHHALLIG Re. ik &3+ ALX AT 53
g R gy Feh ST R R ALX (200 pg/g)
5, 575 U BRA He , ALX 41 UMLK 7 5.2 71 5
(P<0.01), #E4:2515 KR, 5 ALX I, NS 2
1 Re G #7% 4 116 2235 0] T K BLILAE 0 7 2
(P <0.01), M ASEIF Re 58 R % B Z 18] lL#L
B, NS BA Re HEHER 4 16 X M0E #9410 i ROR
BT HABLL (P <0.05) . W3,

F3 BZAXRA(ALX #48) ks (n =6,x L,
mmol/L)

2H 5 A
Ey=popie| 6.58 +0.88**
ALX 4 16.77 £1.43
Ree Rl R 4 8.23 +1.12**
NSRBI Re: HiEZ(2:0) 14.32 +2.13
ANSRH Re: ##EZR(16:1) 15.99 £2.13
NS4 Re: #iEE(1:2) 14.25 £1.56
NS4 Re : SiEE (8 :4) 14.39 £2.13
NSRRI Re: HiEE(0:8) 15.09 £2.22

ASB B Re: HEZE(4:16) 10.78 £1.31 **#

TE: 5 ALX AL EE, #+ P <0.01; 5 AS B Re 58 % Z HAb L6l 1L
# #P<0.05

3 ifig

W PRI e S5 DL A P9 o AR ZE LM e 2 —
CL A T Mg O 0 I 65 05 , ™ B I N 2R {5
P T SRESR = KB o Bl T R 1 A K, L8 1 O R
OB E BORESE A FE RN . 2 BOBE IR A &%
MR R R 90% LA b, v MU R L 32 BARAE
PRI, F9T BT 2 B BRI B A8 % 31 i 1) & AR AR i 4
TG B2 TAEM SR, ¢ T NS HBEE X RYT
BEPRIR A SCHR RS . B, AS HA RN AR
2, EE AR 2 8k, B RS kR
WHERY . A RFF Rl HEER" 451N
NS R IR YT B PRI 1 2 B A RO 4y 5 He /N BE B
AMLEREANS AERT 1z, 0 ELBR T FEBEAE AN, 38 v]
BT WE DRI B 95 B DR M TS BBl PR it 2895 A8
SEIE o A0 A RS S B I A TR R A S
RABTTHEIRE , 7T kW DR 1) v 25 B AR I PR YA T B 1t
— AR

P 2 38, V€ Ry B far W1 /N BUR S I Y T
RO T ALX I STZ v ) ] — U A AR
B AN, ik 5 2 o I T RE L AR i B A I T BE 3R
AL, s e . B A AR, O kB T
B RSOR TR (6 mg/g) i S IE A /N B LA
R STZ (150 pg/g) Fl ALX (200 pg/g) 2755 K R
2 BURE PRI TR A R LU NS 217 Re 5 HER
IR AEE . 25 R A AS 21 Re 58 #E R
1:2.8:4 f14:16 Al B EFFIVEM T FIEH/DREG
MR T (P <0.05,P <0.01) ; Hr, AZHE 1T Re
HEEE 12 M4 16 FELLLAZH 15 K BFEFEK STZ fF
SROWE PRI K BB 7K S Y 85 (P <0.05, P <0.01) ;
M AZEH Re H#EZE 4 116 X ALX F7 808 R % Kk
BRIt AR ) T et B B AR A (P <0.01) , BLACR
KM FRBER A, 78 STZ F1 ALX 75 5 0 75 Mg b
e, ASRBAT Re 5 HGE RS B Z B LR R, A
AT Re HEEZR 4 016 X UBERAMRIVE FEAL T H
fthZH (P <0.05) ,

AR R, NSRBI Re HEIER 2 :0 fil
08 FFA B % IEH /N BUR 5 1M & STZ  ALX 1 Ff
AR i SO B 9 T R, 16 B 3 T I Y O AR
JEAREW B RIS, AR 4 - 16, d Ui
W], N2 A Re 5534 KA Lo B (1 e (X 2 B4 IR
7 1) v XA LA — 2 I B A L AR 2 T BIL A A
FRTEJG I ARk — 2B HR5% o



i EZG 2 2016 A5 50 #4558 1 SH. J. TCM Aug.,2016;Vol. 50 No. 8

-89 -

B3k

(1]

[3]

[10]

[11]

Shrestha R,Jha SC,Khanal M, et al. Association of cardiovascular risk
factors in hypertensive subjects with metabolic syndrome defined by
three different definitions [ J]. JNMA J Nepal Med Assoc,2011,51
(184) :157-163.

Zhang TT, Jiang JG. Active ingredients of traditional Chinese medicine
in the treatment of diabetes and diabetic complications[ J]. Expert Opin
on Tnvestig Drugs,2012,21(11) :1625-1642.

Li WL, Zheng HC, Bukuru J, et al. Natural medicines used in the
traditional Chinese medical system for therapy of diabetes mellitus[ J].
J Ethnopharmacol ,2004,92(1) ;1-21.

Jia W, Gaoz WY, Tang LD. Antidiabetic herbal drugs officially
approved in China[ J]. Phytother Res,2003,17(10) ;1127-1134.
Chen XH, Bai X, Liu YH, et al. Anti-diabetic effects of water extract
and crude polysaccharides from tuberous root of Liriope spicata var.
prolifera in mice[ J]. J Ethnopharmacol ,2009 ,122(2) ;205-209.

Lau CH, Chan CM, Chan YW et al. Pharmacological investigations of
the anti-diabetic effect of Cortex Moutan and its active component
paconol[ J]. Phytomedicine, 2007, 14(11) ;778-784.

FE, OMERA , TKME. AN SR A I AT R R R L]
HAARPEEZ],2011,31(12) :1246-1248.

JREAY, PV, SRR BRI R 48 A S B 2 0 A AL T AT o
AR ], SR EZ,2012,32(2) :192-194.

i SOR, TR, T8 SF. NS TF Rb1 S /NEER IS AR X s /s
FUBAR A fema [ ] . iR 1 [ 25,2015 ,26 (3) :518-521.
TRLLEERIH, T4 8, 55 /NBEB A N 2 21 Rb-1 & RIXT AR I 40
ISR R TR0 JAE A5 S 38 B r s [ ] £l SR W EOR %
#%,2014,33(6) :597-603.

Attele AS,Zhou YP,Xie JT,et al. Antidiabetic effects of Panax ginseng

berry extract and the identification of an effective component [ J ].

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Diabetes, 2002 ,51(6) :1851-1858.

Leng SH, Lu FE, Xu LJ. Therapeutic effects of berberine in impaired
glucose tolerance rats and its influence on insulins secretion[ J]. Acta
Pharmacol Sin,2004 ,25(4) :496-502.
Matsuzaka T, Shimano H, Yahagi N, et al. Insulin-independent
induction of sterol regulatory element-binding protein-1c expression in
the livers of streptozotocin-treated mice [ J]. Diabetes, 2004 ,53 (3) :
560-569.

ARERL, W7 . BOERIGYT 2 BRI SE ke (U] rh b2 2
2014 ,39(8) :1374-1378.

TR AR BRE. B F X 2 UM BRI B L R AE IR TR
AARALRIDEAE L T]. P 2G4k ,2015,40(9) :1660-1665.
AR . A T 1 M PR T R 5 T 05T RO B /s BB R T 1Y
WHEE[D]. [ifg: FIFRVE RS ,2015.

H /N ORINEE, £, S5 8 TR ILBEA 8O B LB TS [T].
B8 [ 5 [ 24,2014 ,25 (11) :2614-2616.

SR BRI, N ERAR , 4. ASTR AR B DUR BB /N B S 1l
BELE RIS [T ] oS80 5 7R 2 2%, 2012,18 (18 ) :166-170.
SEERAE  H AR BRSSO E R s [T].
24,2007 ,38(2) :248-250.

Diab RAH, Fares M, Abedi-Valugerdi M, et al. Immunotoxicological
effects of streptozotocin and alloxan: in vitro and in vivo studies[ J].
Immunology Letters, 2015, 163(2) :193-198.

Zhai T,Wang J,Sun L, et al. The effect of streptozotocin and alloxan on
the mRNA expression of rat hepatic transporters in vivo [ J]. Aaps

Pharma Sci Tech,2015,16(4) :767-770.

HmEFER
K AS B #:2016-02-24

IR IR 21N IR SR SI1IE IR JVIIE JTIE VIR SR JVIE SMIE VIR SNIE VIR STIE SHIE SHIR 1R UIR 2R IR IR SUHIE IR JUIIE SR IR SR AIE SNIE JVIE SNIE SNIE SNIE 2HIE SHIR VIR UTIR 2R IR IR S1HIE IR SR JTHIE IR JTIIE 41|

(L#F 77 )

ARSERUESE , F 4 ALK RN i i L AE /D SRR AT

AL R P, DAl PR SE T 3 48 ALIR T e I LA A
FSEBAGFEME T 5870 (14 S A, FLTRZ RBIL i A 1

I

Sk

[ 1] EFHW, B0, S, 5 AREIM]. Jbat ARTA: AL,
2007 :1001-1010.

(2] Ao, BaYT R, 45 LHRMEMNR S BTBBRREE AL 1T 9 52
BWrsE[J]. i E PP RS 5 4k ,2001,21(6)  18-20.

[ 3] PR i AR SRR i1 3 7 R0 ) £33 52 i o L ] 5 P 1)
SYSIRMEIEL D] b5 BB TR 2 ) 0, 2009 1 1-54.

[ 4] #gm. PrgELs SR TS IR MmAL [ 1], BUCE 25 T4k, 2004, 20
(11) :1016.

[5] M50, B, Bz, B4 ZBEGIT & IR ML Y2 AR AR K&

B [J]. st ERZ 2224 ,2000,23(2) :48-50

[6]

[7]

[8]

[10]

[11]

[12]

XUAEH, XMRIE MR , 55 ARG Al iUo3 M 25 B F o 5 ok Je
CI]. )7 Hp BE 2 B2 41,2008 ,11(2) :81-83.

FEEFAR BRI, I, 5. 22 3R B M s Ko U 1 i i 5%
[J]. R EAFE T 2447 ,1999 ,18(5) :263-264.

KRR 22 5 200 L I 200 B m B4 20 L 1 2R 1 3 3k Rt R o e
BB R S LRI TS [ D] )M ey ERL R ,2014.
TR, R E R W . RN i IR AR A BRI R 0L P R A
K FARFRZm[T]. 5 BB ,2013,30(11) :874-876.
ZRER KA, ST R A 2B R BVA R B g ILAE 50R B 5 A
SRRESE[T]. e 244 ,2007 ,25(9) 1 1878-1881.

FEREES. LR XA LDLR 3k /E - FHLEBFE [ D]. b
AL EZ R, 2007,

SCIGERR . LRI RN 75 % RS M A D7 O B AL Y 52 3
WFEID]. & 3 K, 2012.

HiIE-FHRK
KA B :2016-03-19




