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Formulation Optimization of Compound Renshen Jianti Formulation and Study on Its Anti-fatigue Activity
and Acute Toxicity

SUI Bowen', MA Cuixia>’, MIAO Lei'"’, WANG Miao”’, ZHANG Rongrong'’, MA Xintong"*, ZHAO Dagqing'’,
SHAO Shuai” °, YAN Mingming" * (1. Jilin Ginseng Academy, Changchun 130117, China; 2. College of
Pharmacy, Changchun University of Chinese Medicine, Changchun 130117, China; 3. Jilin Province TCM Health
Food Science and Technology Innovation Center, Changchun University of TCM, Changchun 130117, China)

ABSTRACT OBJECTIVE: To optimize the ratio of four components of Compound renshen jianti formulation (Panax ginseng,
Dioscorea oppositifolia, Lycium barbarum fruit, Alpinia oxyphylla) , and to investigate its anti-fatigue activity and acute toxicity.
METHODS: The water extract of Compound renshen jianti formulation was prepared by water extraction, concentration and
decompression drying. By single factor tests, using weight-bearing swimming time as index, the effects of four factors were
investigated, such as the amount of P. ginseng, D. oppositifolia, L. barbarum fruit, A. oxyphylla. On the basis of single factor
tests, using comprehensive score of weight-bearing swimming time, serum urea nitrogen content, liver glycogen content and AUC
of blood lactate after exercise as index, the formulation was optimized by Box-Behnken response surface method. The mice was
divided into blank control group (water) , positive control group (Renshen hongjingtian capsules, 0.135 g/kg) and compound
low-dose, medium-dose and high-dose groups [the optimal ratio of Compound renshen jianti formulation extract (called “optimal
compound formulation” for short) 4.08, 8.16, 12.24 g/kg, by crude drug], intragastric administration of drug or distilled water 20
mL/kg, once a day, for consecutive 30 d. The weight-bearing swimming time, the contents of serum urea nitrogen, liver glycogen

and blood lactate AUC after exercise were used to optimize its
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A G I H A AT HRIIUE (No.2017YFCL702100) 5 7 anti-fatigue activity of optimal compound formulation. The
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comprehensive score was calculated based on the measured
data of mice in the compound formulation middle-dose group,
and the difference between it and the theoretical prediction
value was compared. The mice were given optimal compound
16.00 g/kg, by

body mass change, toxic

formulation intragastrically (total dose
extract). The general state,

characteristics and death of mice were observed and recorded
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for 14 days. Median lethal dose (LDs) and maximum tolerated dose (MTD) were measured. RESULTS: The optimal formulation
ratio of Compound renshen jianti formulation included that P. ginseng 1.5 g, D. oppositifolia 10 g, L. barbarum fruit 10 g, A.
oxyphylla 3 g. Results of anti-fatigue activity validation test showed that the optimal compound formulation could significantly
prolonged weight-bearing swimming time, reduced serum content of urea nitrogen, blood lactate content and its AUC (except for
low-dose group) , while significantly increased the content of liver glycogen (P<<0.05 or P<<0.01). Average comprehensive score
of medium-dose group was 96.95, which was only 0.06% different from the theoretical prediction value of 97.01. The results of
acute toxicity test showed that there was no death in mice. The oral MTD of the optimal compound formulation was more than

15 g/kg, which was non-toxic. CONCLUSIONS: The optimal Compound renshen jianti formulation has effective anti-fatigue

activity of mice, and has no significant toxic effect.
KEYWORDS
Anti-fatigue; Acute toxicity; Mice
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%<2 Box-BehnkeniZit FERER

Tab 2 Plan and results of Box-Behnken design

SRR, REAER,  IPERER,  mla

wES A B CoD min mmol/L mg/100g  ATHER !
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o)) 1.8632 ! 1.8632 05289 04791
IS 1709705 | 1709705 48583 <0.000 1
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x4 BHMREREMAEFANBEHVESER (x

s,n=10)

Tab 4 Results of body weight and weight-bearing
swimming time in mice of each group (x * s,
n=10)

INRIKBE g N

iul — — ’ — - le "H‘E..

i3 T R

2 HATIRA 2760+ 148 3860175 15.70+4.16

TR R4 2714142 3892+ 1.65 36261655

St 810151 3880£2.14 19.90+4.58"

il 27.90% 1.4 39.10+2.04 2680587

himnEd 2780+ 147 3870+198 3330£7.89

52 O IR e, " P<<0.05, " P<<0.01

Note: vs. blank control group, *P<<0.05,”*P<<0.01

3.3.2 XP/NRUAEEIKET R 525 A R E
B, A5 A 2L/ BB ER U DK ST [R) 347 35 A K (P<<0.05 3%,
P<0.01),3£ L% 4,

3.3.3 XP/NREEMERREA ST &N 550
X HRA HLE , 45 25 25 4/ INRRUML Y PR 2 AL 38 T 2 PRI
(P<<0.058% P<<0.01),3¥WL3E5,

3.3.4  XP/PNEUBEIR S B 525 Ao B b A,
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2 2 25 20 /N BUHBE I 5 3 T (P<<0.05 8 P<
0.01),1¢IK6.
x5 FAHNBROBFRZZRNHAERESENNVESER
(xts,n=10)
Tab 5 Results of content determination of serum urea
nitrogen and liver glycogen in mice of each
group(x+s,n=10)

13 MERER,  FFERAE, 13 MFERER,  ERGE,
mmol/L mg/100 ¢ mmol/L mg/100 g
S 7441064 117591514149 ||EHPRIEA 6581072 149473125567
TRMERIRAL  S.02£0.48°" 1845.00%125.18"| | HAREA 5362074 156640£107.86™
SRR 6871056 135112£12277°
52 X IR LR, *P<<0.05, % P<<0.01

Note: vs. blank control group, *P<<0.05,**P<<0.01
*6 FANRODIRSERHETERHNUESER
(xxs,n=10)
Tab 6 Results of blood lactate content and its AUC in
mice of each group(x+s,n=10)

[MFLER &, mmmol/L

i3 B BRI KRR AR

IR 352£126 5124075 403£0.56 132301624

TR RS 2674133 328+032° 250+041° 8925+ 1448

SHIHEA 3412085 4824099 3524068 1254041745

Sl 289+081° 468+0.44° 326£0.65° 118231 11.69°

BhEARA 260133 3624045 2784052 9634+ 1347°
A AT B e, * P<<0.05, ** P<<0.01

Note: vs. blank control group, *P<<0.05,*P<<0.01

3.3.5  X/NEUZE G M FLIR & i M il 2T AR Y 5 0

525 o) B b, B B A b R R A
JINEUTE 3 AN RIS (R) 5 A Il LR 5 i M2 48T TR Y (i
FHREAR(P<0.058; P<0.01), PEILFK 6.
3.3.6 ZEGIFArIRUESS R He R Oy R i Bk i
g5 5, /N BT i UK OB Bl B[R] 2 26.80 min , iz 3l J5
I 7% JR % A M 6.58 mmol/L | JiF i Ji 75 itk 1 494.73
mg/100 g MFLER HhZ T A 118.23, M ZEG 1144
(B4 96.95 , 5 HE FMIEL 97.01 {LAHZE 0.06 % , Hy it m] L
2 Box-Behnken i o [ i G AL B AL 5 BE LRI A7 6
34 MREMESEIKRER

PRI /N BRI AR WA TG B A AL 2 T
Z I MTD ¥ KT 15 g/kg, AVEErE 0 U8 iR, i
WK,
xR7T MERASEXRER

Tab 7 Results of acute toxic test of mice

RUHIRRE BRI Wi mE T MID,

S N
MRIEH] (x+5),g (¥ts),g WE R gk
i3 10 1925£132 3154£2.19 (1A 0 16
Witk 10 1897147 30.92+1.75 g X 0 16
4 it+ig

AR DL R R Mty 5 2 I8 i e 05 NS
LSRR WL v | DS DN N LTI (T M A E = S
HARACIZ T 2GR T TE L ASBIFSE S SR A R R ik

HHEEZG 2020455 31 55 8

15 & Box-Behnken M 7 87 G AL 725, 38 122 HU% 57 5255, DA
/INERGZ B RE 1 45 A LM /A 2 P A S A R bR I 25
TEO 0 T AR M I AR Jr i [RIE, X bl fk
Be L2 7 (EA T T /0N BRI 55 T35 1k B UE S 5 DL S 2k B
PESEES , B 5L S I NSHERTy 09 55 D) s finie
2,
25 R AF DG SCHR PR R B A 251 R i) 25 A 2
D5 e SR AT ) R HTIEE 5 iR, ORI 1 55 R e Sy B
PEXT B2, 5 IR 3k 19 52 D (g A Oy A T BT 55 T 1
HeA .
B UK S B 2 T 55 TG 1, AN ST 7R I A
25 A /INRGZ B JE AR P IS R R PR LA % SR I
FLIR i S 2 N 1 BV, 24825 G 1T AR C He
527 NSRRI (T 57 880 , A R inn] 5, I
wh I R F O AR B AR, LA R 2z B
B, 2 10T S 28 R 1 A3 A3 ot | 2 SR 2> A &
A BUPR 28 1 I, o 100 355 PR 22 R0 s 3 X o 2
99 57 B5F S L PR R R ) T S DAL I v PR R AL
15, 2% B B R X632 Bl £ ey 1) 3 Do PR R 22 Bk 7 AR
SRR R E M B R EYURSGE SRS T
JHRE T A it i N I 9 DA A 45 MW > JH e R
SETHAERT  HLARSE 7 AR 551 TRk, P D e 5 i
JE R I 55 & 75 A A ) — I B R A . FLIR 2 04
PR A %) 7= 1), X LR 1) MR 2 felt AL PR 2 A MAC 4 T B L
AT LR T BE T B, Ak (s LA A %
UL PR, M FLRR DL IA K A R R 1 Bl 57 Y L
2, WTVE R IPRINLAE 57 B B IR bR . ASIFE 25 R 8
NS4/ WA= N 4 TR DR E 2 (R e Y= RN
B PR I 355 R 3 AR, I 3 R v LB SR KO, I
AL FLER 087 A R ZLIR 19 531 , N2 38 vT i 25 4
FKe/IN R B UK AT TR) DR i S mT 3 si /N R B Pe % 57
fe )1 /NRAEMEELERE L ER, /MNRZL T MTD Y
KF 15 g/kg, B TCFH
25 Bk, 2O NS i AR T R NS
1.5 g 12510 g MIFE T 10 g 2881 3 g iz Ltk & Jr ikt
N7/ DOAN = E ST NE K Rk i M e UL KA
F, HA R I &y S AR L LR AR R AL A 757
PR
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W E A6 AT S T HRIBATHIE 6 FHa0RA(HPLC) 5 5 B 3, FFml 2 L 10 A LR 469 &%, % % : KA HPLC
%o Gk A Inertsil ODS-3 Cis, 3048 4 T H-0.1% B B2 K ik (#6 FE 2R L) , ik % 1.0 mL/min, A& % 25 C,#&m % K 4 210
nm(10~15 min, 82 k3% 5% . 35 B2 A4 Bk % A%) L300 nm(70~120 min, A & 8 ) 345 nm(15~70 min, # 5 R B A B 53 SR M
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