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Preparation of microemulsions loaded with total flavonoids from Potentilla
discolour and the therapeutic effect on diabetic mice
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ABSTRACT : AIM To prepare the microemulsions loaded with total flavonoids from Potentilla discolor Bunge and
to evaluate the therapeutic effect on diabetic mice. METHODS Total flavonoids, the extract from P. discolor by
70% ethanol, were made into microemulsions after purification with macroporous resin. With types and amount of
oil phase, emulsifier and co-emulsifier, and addition amount of total flavonoids as influencing factors, together with
drug loading, encapsulation efficiency, particle size and Zeta potential as evaluation indices, the formulation was
optimized by drawing pseudo-ternary phase diagram. By establishing diabetic mouse models induced by streptozoto-
cin (STZ) and high fat diet, the obtained microemulsions’ effects on fasting blood glucose, oral glucose tolerance
(OGT), insulin, glycosylated serum protein ( GSP) , triglyceride (TG) , total cholesterol (TC) , low density lipo-
protein (LDL) , high density lipoprotein (HDL) , superoxide dismutase (SOD) and malondialdehyde ( MDA) in
mice were investigated. RESULTS The optimal formulation was determined to be 400 mg for isopropyl myristate
(oil phase) amount, 400 mg for Cremophor RH 40 ( emulsifier) amount, 200 mg for polyethylene glycol 400 ( co-
emulsifier) amount, and 80 mg for addition amount of total flavonoids. The spherical-like and uniformly-sized mi-

croemulsions shared average drug loading of (7.28 +0.12)% , encapsulation efficiency of (91.79 +1.02)% ,
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particle size of (36.79 0. 17) nm and Zeta potential of ( —15.77 £2.89) mV. They could significantly reduce

fasting blood glucose level, promote insulin secretion, regulate blood lipid, increase SOD activity, and decrease
MDA level in diabetic mice. CONCLUSION Once prepared into microemulsions, the total flavonoids from P.

discolor demonstrate an obviously enhanced activity in reducing blood glucose.

KEY WORDS: Potentilla discolor Bunge; total flavonoids; microemulsions; diabetes; mice; pseudo-ternary
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A DIRTIERT) 5 /N BUBR B AR LR & (i
an U EY) TRAIRAT]) o e W XUIMR (h3k
FHERE R F WA RAF) . T (45 10080-
201408, &A1 93.6% , rfvE £ 2 A E BF Y
Be); T FH K 0 35 Sk 2 #7 4li; K b Millipore #8
4K,

1.3 3h4p ICR/NE S50 H, e, RRE (30 +
2) g, HEABMERERZLRISYPORL, S8
iES SCXK (%) 2002-005, fazET (20 +£2)Czh
Wi, AEEEMTOK, FNRR12 h B/ R
WEPGER, 3mSR . U, WMESR 1,

2 HEEHR

2.1 #aRFHmAE SHICGIR [15], JfFi
Frm s, MBHE FRefsEaE, 2148
70% CEERIGEAEI 3 U, K 2 h, IR0
i, L DIOL B OR AL B IR, b AR iUk N
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Tab.1 Results of solubility determination of total flavonoids

Hk A5 S BRIV / (mg-mL ™)
ik MCT 1.72
IPM 2.98
LCT 2.24
Labrafil M 1944 CS 2.46
A AL i 80 12.35
Cremephor EL 14. 46
Cremophor RH 40 16. 46
OP-10 15.11
BhF AL PEG 400 14. 62
L 9.25
SN B 6.30
N = 8. 84
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Fig. 1 Pesudo-ternary phase diagrams of microemulsions

2.4.5 HJ7HAE B IPM 400 mg, RH40 400 mg .
PEG400 200 mg, ik, Ba]45 2% i iE 0
L
2.4.6 Z4E LA RS FREC IPM 400 mg, Cre-
mophor RH 40 400 mg., PEG400 200 mg & T PRI
LA i 20, 40, 80, 100 mg (2% ~
10% ), ®HELE 3K, ERIITHFELS TP h,
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KA, EHEIE R EE BRI, s,
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FEIEFINKE 2 E 4 mL, BIASHFL. X H#&ZY
AR ORI Zeta HLALHEATIGE, 45U
2, Al RIREE 5P BN, B RN E
e, HBEART 80 mg MHE T 90% 5 7 80 mg i,

WEFR SR/, W H LR R BN,
25 CTiE 30 d 5 E W, KA /N IC i3
Ak, FRE bRy, K, mRAREEE S m A 5
80 mg (8% ),

F2 MEMRE. Zeta I, BHE, HABWNELER (¥xs, n=3)
Tab.2 Results of particle size, Zeta potential, encapsulation efficiency and drug loading determination of microemulsions

(x+s, n=3)

SR/ mg Fi4%/nm PDI Zeta HL AL/ mV 3R/ % R/ %
20 35.22 +0. 16 0.09 £0.01 -13.29 +0. 89 94.36 £1.28 1.85 +0. 06
40 36.48 +0.24 0.07 £0.01 -14.18 £1.24 92.98 £2.04 3.82 +0.07
80 36.79 +0.17 0.09 +0.02 -15.77 £2.89 91.79 £1.02 7.28 +0.12
100 37.45 £0.42 0.10 £0.01 -15.98 £0. 96 84.10 1. 68 8.25 +0.24

2.4.7 WML TAWE KB FRIIPM 400 mg.
Cremophor RH 40 400 mg, PEG400 200 mg & T 74
MO, IABH RS BT 80 mg, HiHE2 h, TR
BA, RHKEEEZRFK, HRIERENE
MW, WP s, TaRERPIKESE =
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nm, {1 K (91.79 £ 1.02)% , Zeta HL i K
(-15.77 £2.89) mV, #zhEH (7.28 £0.12)% .
2.5 MAFHR WIS HELIE TEA REDY
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WAk, ARET)E, @A D, 45
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.

100 nm

B2 RFLESHEE (TEM) RE

Fig.2 TEM image of microemulsions
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0.1 mL/10 g A=FHERIK , A5 21 M Js T 5 ) (AR B
1376

fitt 100 mg/ kg £ENRIETE 2 (STZ, T4 °C 0.1 mol/L
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*3 THEMBEKFUEER (x5, n=8)

Tab.3 Results of fasting blood glucose level determination (x +s, n =8)

3 biilk=:v4 25 WG 1B/ (mmol - L 1)
(mg-kg™") 0 J& 2 4 4 5 6 J
= HH — 4.42 +0.61 4.62 £0.46 4.58 +0. 80 4.74 +0.71
FEHIZ — 20.45 £1.40 ™ 22.74 £0.92 ™ 22.94 £1.21 ™ 23.82 £1.42™
T HXUIRA 100 21.28 £1.12 17.45 £2.017 16.86 +1. 83" 14. 96 + 1. 66
SR 2 100 19.92 +1.24 18.67 £1.74 17.24 +0. 92 15. 47 1. 327
WL 100 20.24 = 1.40 17.24 +1.28* 15. 85 £0. 96" 13.19 +1. 64"

o HEEAkE, P <0.001; SHERAHE TP <0.05,%P <0.01," P <0.001
#4 OGITMELR (¥=s, n=8)
Tab.4 Results of OGTT determination (x s, n =8)

A5

OGTT/(mmol-L 1)

0 min

30 min 60 min 120 min

4.72 £0.72
23.83 +1.45
14.96 1. 60
15.43 +£1.33
13.10 £ 1. 64

2 HA —
FERIL] —
ZHIRUIRAE 100
ST 100
LA 100

5.50 £0.61"
25.24 +1.34"
16.28 +1.40
16.96 +1.27 "
14.74 +1.26"

4.89 £0.32
26.20 £1.25 ™
15.25 £1.63
16.72 +1.01 "
13.90 £2. 10

6.11+0.40™
27.42+1.93 ™
16.97 +1. 16"
17.69 +1.40 ™
15.34+1.45"

HF: 50 min BFHEEL, * P <0.05, ™P <0.01
GSP /K-S RN (P <0.05) , 1fif i 225 ] 20 TG b
2 (P>0.05),
2.6.5 PRI/ R MARTE PR AR 24524 30
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HIENREH (LDL) | m% Es4&EH (HDL) /K
o, GERILE 4, mEIRTH, SR, B
Fi L AFLAL/NEL TG, TC, LDL 7K -2 i 3 B AR
(P<0.05, P<0.01, P<0.001), [[IHt)5# HDL
KW F G (P <0.05), {HAj# TR &%
(P>0.05),
2.6.6 XPHEPRHE/NEL SOD, MDA B2y SOD
YERIGBR A RS0 —Fh g, AT AR PR a2 A
P K% i R 3 AR A 42 15 MDA 2y 41 g
Wil Z 2 B B W B A, TR BRI AR
KRy AR &S Wow, SHEA L, %
B/ SOD A B WA in, i MDA %
A ERAL, Hrh sl aEm Ao
(P<0.05, P<0.01, P<0.001), ja &b &
AREBEGM, SWEARREMPUEIRE S, W]
DIEBRIR N Z 4 B 5L, JFFEAK MDA 7K, 3%
HFY S R HC G 3L AT B A 3 o AR AR DR e /) B
5 B 2 P A8 A2 ke B B 2R A b, T R A
AR AR o
3 Wigfngie

ARSI DA B (R FH OBE PRve 1R T 245 40 B 5
F5ERTSE, RA D101 RALRIARAS B 26 R 70% A2

307

204

fiE &K /(mIU-L)

GSP/(mmol-L)

0

VA, SN < U d
& &

7 %‘&
¥
B.GSP
TE: Gz E, P <0.01,™P <0.001; SEAIL LA,
#P<0.05,"P<0.01
3 WEMERBNREREZM GSP K FEHFIT
(x+s, n=8)

Fig.3 Effects of microemulsions on insulin and GSP

levels in diabetic mice (x s, n =8)
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2 ., E%ﬂﬁig, feEBe i R r i, $2w SOD Whtk, [
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& P2 T 5 B AN, WA T itk — A5 30 35 e 0 3% 4
2 .
¥ J3Ah, B RSB IR L A R IR L T I
T B AR 3R 530 5 T RV T 0 T S B, R
& & ARG B I TR 8 1 IR Kt
s %@?@ PRI FE 200 S G 5 R I AR AR . AR S
Y oy B 1 S T TR R 7 R S0, A
e L P <000t SEmah, <o, I TIFRITAUE . MERMSHOGHL SR, A
P <0.01 7###]) <0. 001 XT%H EE llj ﬁ@ﬁﬁiﬁ#[»ﬁgmﬂ@&&kW7J<E|Z‘E(J1/EJEH$E):5\
B4 IR /NRMASSARR BN (%25, n=8) PEAT 5%, DU MBI RERI L .
Fig. 4 Effects of microemulsions on blood lipid indices in B2

diabetic mice (x s, n=8)
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