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Optimization of the Formulation of Polygala japonica Cream by Central Composite Design-response
Surface Methodology Based on AHP-CRITIC Analysis and Its Quality Evaluation

LI Xue’e"*,ZHANG Shu"*, DENG Hong"*,LYU Zhufen"*, TAN Yulin"*, CHEN Jiamin', YU Yushan'(1. Center
for New Drug Research and Development, Guangdong Pharmaceutical University/Guangdong Provincial Key
Laboratory of Advanced Drug Delivery, Guangzhou 510006, China; 2. Guangdong Engineering & Technology
Research Center of Local Precision Drug Delivery System, Guangzhou 510006, China)

ABSTRACT OBIJECTIVE: To optimize the formulation of Polygala japonica cream, and to evaluate the quality of prepared
cream. METHODS: With centrifugal stability, heat resistance stability and viscosity as evaluation indexes, the weight coefficient
was determined by analytic hierarchy process (AHP) , criteria importance through intercriteria correlation (CRITIC) method and
mixed weighted AHP-CRITIC, and the comprehensive score was calculated. The amount of octadecyl alcohol, hexadecanol and
mixed emulsifier (polysorbate 60 mixed with glycerin monostearate at the mass ratio of 2.82) in the formulation of P japonica
cream were screened by central composite design-response surface methodology. The optimized formulation was validated. P.
Jjaponica cream prepared by the optimal preparation was evaluated in terms of apperance, particle, pH, stability and rheological
characteristics. RESULTS: The weight coefficients of centrifugal stability, heat resistance stability and viscosity were 0.428 5,
0.415 6 and 0.155 9 respectively, according to the mixed weighted AHP-CRITIC. The optimal formulations were 1.96 g of
hexadecyl alcohol, 5.17 g of octadecyl alcohol, 2.48 g of mixed emulsifier, 1.83 g of polysorbate 60, 0.65 g of glyceride
monostearate, 1 g of benzyl alcohol, 5 g of propylene glycol, 6 g of isopropyl myristate and 5 g of P. japonica extract, and then
added water to 100 g. Prepared cream was a light yellow fluid paste with particle size of 0.5-2.5 pm and pH value of 6.5; the
results of centrifugal test, heat resistance test and cold resistance stability test showed that the cream had no oil-water separation or
thickened paste. The prepared cream was shear-thinning non-Newtonian fluid. CONCLUSIONS: P. japonica cream is prepared
successfully, which shows good apperance, particle, acidity and stability.

KEYWORDS  Polygala japonica cream; Central composite design-response surface methodology; Formulation optimization;
Quality evaluation; Rheology characteristics
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Tab 1 Factors and levels of central composite design
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Tab 2 Design and results of central composite design-
response surface methodology for formulation
optimization of P. japonica cream(n=3)
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Tab 3 Priority matrix for comparison on index pairs

of P. japonica cream
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Tab 5 Comparison of comprehensive score of three
weighting methods for P. japonica cream
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Fig 1 Contour map and response surface map of the
influence of various factors on comprehensive
score
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Tab 6 Analysis result of variance
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Fig 3 Rheological curves of P. japonica cream
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Fig 4 Curve changes of G' , G" ,

cream with shear stress and oscillation frequency
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W B B8R £k (Dex) sk A B A X RUGARY P8 A2 88 BT 1(SIRT1)/%& & B B(Akt) /48 JR 6B B 3B
(GSK3B)/f-i% 31 % &1 ( B-catenin ) 12 5 38 %49 % v , 3R 7 3T 345 09 1R 2V A AL . 7 i« s M SD KR, 80 R, FALA AR5
AR 48 (Sham 28 ) 7% 48 (CLP 41) ,CLP+Dex #1 (10 pg/kg Dex) , CLP+Dex+Sirtinol 28 (10 pg/kg Dex+2 puL/100 g SIRT1 4 41 57
Sirtinol) , #4820 X . #EAEHT 2 h, CLP+Dex+Sirtinol 28 X 2 & & i 4+ 4 T Sirtinol; &-28 X Kk A F M 2 3L F Uik # &A=
LA (Sham ZEALF RAZRLEILF IL) , #4845 %5 0.3.6 h, CLP+Dex 21 , CLP+Dex+Sirtinol 28 X & 4% # ML= i 4 Dex (10 pg/kg),
Sham #0#= CLP 4 K S i F AR AR LR, RALH 240G N X AEAL S KE FLEE(EB) 42 KK E4R
R T AR IE L 2P & dm Je A& 1B(IL-18) b 7 37 L B F a( TNF-a) & 35 KT, vA B i B 48 22 SIRT1 , p-Akt . p-GSK3B
f-catenin % & F ik K, 4R .5 Sham 28164, CLP A K R w422 4K F EB 4% K it B 20 2% = 2m Je AL A s 41 2% o TL-1P .
TNF-af A 7K -F 2 238 e 3, F & (P<0.05) 5 #% & 28 4% SIRT1 , p-Akt.p-GSK3B . f-catenin & & & ik K-F B F BAK(P<0.05)., 5
CLP 283638, CLP+Dex A K R ML L1 47K & EB A% . K i 2 40 208 = 40 I3 B T 28 28 TL-1B . TNF-ouk ik K- 2 20, 0 K
A& (P<<0.05) ; # & 40 2% ¥ SIRT1 . p-Akt,p-GSK3p . f-catenin & & & ik /K- 34 B FH+ % (P<<0.05) ., ¥ Sirtinol 7 % % i 45 Dex # £
s R 7 Ao B R AR R (P<<0.05) o 2538 : Dex xd AR A 2 B2 KR LA I 4% 47 4 A, 32 AF R 5T 482 i 33 7% SIRT1/Akt/GSK3pB/
f-catenin 4z 5 i@ 85 fn BRI K A TFAER TR IR SR AT R s B SR SR B AR A

KR A FE IR IR E S B IR 4E A ; SIRT 1/Akt/GSK3p/f-catenin 43 5 38 5% ; ¥ 5 BB ; HLb] 3 KR

Study on Protective Mechanism of Dexmedetomidine on Cerebral Injury in Sepsis Model Rats Based on
SIRT 1/Akt/GSK3p/f#-catenin Signaling Pathway

DONG Xiaoliu', SONG Lihua', DONG Wei’, GAO Ming', ZHANG Xiugqing', LIU Weiran', XU Shijun', LIU
Tiejun’, CUI Lusha' (1. Dept. of Neurological Rehabilitation, Tangshan People’ s Hospital, Hebei Tangshan
063000, China; 2. Dept. of Neurosurgery, Tangshan People’ s Hospital, Hebei Tangshan 063000, China; 3.
Dept. of Anesthesiology, the Affiliated Hospital of North China University of Technology, Hebei Tangshan
063000, China; 4. Five Wards, Kailuan Mental Health Center, Hebei Tangshan 063000, China)

ABSTRACT OBJECTIVE: To investigate the effects of dexmedetomidine (Dex) on SIRT1/Akt/GSK3p/B-catenin signaling
pathway in cerebral injury of sepsis model rats, and explore the mechanism of its protecitve effect on cerebral injury. METHODS:
A total of 80 male SD rats were randomly divided into sham operation group (Sham group), sepsis group (CLP group), CLP+Dex
group (10 pg/kg Dex), CLP+Dex+Sirtinol group (10 pg/kg Dex+2 uL/100 g SIRT! inhibitor sirtinol), with 20 mice in each
group. Two hours before modeling, CLP+Dex+ Sirtinol group was injected with sirtinol via lateral ventricle. Sepsis model was
induced by cecal ligation and perforation in each group (in sham group, only operation was performed but no ligation was
performed). At 0, 3, 6 h after modeling, CLP+Dex group and CLP +Dex+ Sirtinol group were given Dex (10 pg/kg)
intraperitoneally, Sham group and CLP group were given constant volume of normal saline intraperitoneally. Cerebral tissue water

content, Evans blue (EB) content, apoptosis in cerebral cortex, the levels of IL-1B and TNF-a in cerebral tissue as well as the
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