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Study on “Qi-invigorating” Effect and Its Mechanism of Total Saponins of Astragalus membranaceus on
Rats with Qi-deficiency

ZHANG Dandan', WANG Tianhe', YU Yi’, HU Minghua®, LI Huijun', XIA Heyuan', LUO Xinyao', YANG
Yuying', YE Xiaochuan'[1. Hubei Provincial Key Lab of TCM Resource and TCM Chemistry, College of
Pharmacy, Hubei University of TCM, Wuhan 430065, China; 2. Infinitus (China) Company Limited,
Guangzhou 510623, China]

ABSTRACT OBJECTIVE: To study “Qi-invigorating” effect and its possible mechanism of total saponins of Astragalus
membranaceus on rats with Qi-deficiency, and to provide reference for elucidating the material basis of “Qi-invigorating” effect of
A. membranaceus. METHODS: Forty male Wistar rats were randomly divided into normal group, model group, positive control
group [Buzhong yiqi pills, 4.5 g/(kg-d)], 4. membranaceus total saponins high-dose and low-dose groups [252, 28 g/(kg-d),by
the amount of total saponins] according to body weight, with 8 rats in each group. Except for normal group, the model of
Qi-deficiency was made in other groups by the method of “diet disorder+fatigue”. At the same time, administration groups were
given relevant medicine intragastrically, and normal group and model group were given constant volume of water, once a day, for
consecutive 21 days. After last administration, the general situation of rats was observed; the body weight, spleen index and
thymus index of rats were detected; weight-bearing swimming time was recorded; the levels of spleen T lymphocyte subsets CD3
and CD4, the levels of ATP and ADP in liver tissue, serum levels of ALB, RBC and HBG in blood as well as the serum levels of
SOD, MDA, lactate, LDH, CK, IL-2, IL-12 and TNF-a were all detected. RESULTS: Compared with normal group, body
weight, thymus index, spleen index, weight-bearing swimming time, the level of spleen T lymphocyte subsets CD3, ATP, ADP,
ALB, IL-2 and IL-12 were decreased or shortened significantly in model group (P<<0.05 or P<<0.01). The levels of MDA,

lactate, CK TNF- i ignificantly (P<<
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0.05) ; while the levels of MDA, lactate, CK and TNF-a were decreased significantly in 4. membranaceus total saponins high-dose

group (P<<0.05 or P<<0.01).Weight-bearing swimming time, the levels of ATP, ADP and IL-2 in A. membranaceus total saponins

low-dose group were increased significantly or prolonged (P<<0.05 or P<<0.01), while the levels of MDA, lactate, CK and TNF-a

were decreased significantly (P<<0.05 or P<<0.01). Compared with positive control group, spleen index, spleen T lymphocyte

subsets CD3, weight-bearing swimming time and ATP level of A. membranaceus total saponins high-dose group were increased

significantly or prolonged (P<<0.05 or P<<0.01), while MDA levels of A. membranaceus total saponins high-dose and low-dose

groups were decreased significantly (P<<0.05 or P<<0.01). CONCLUSIONS: 4. membranaceus total saponins can reduce the body’s

accumulation of blood lactic acid, the activity of CK, the level of lipid peroxide and regulate immunity to tonify Qi, delay fatigue

and improve exercise ability.

KEYWORDS Astragalus membranaceus total saponins; “Qi-invigorating” effect; Mechanism; Qi-deficiency model; Rat
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R SO oy e e e e el oYl A & B (SR 257 v ol
AIFEIRZ — , X s R R e R SR TR Ml 2
—o BT AW LI R BB AT SRS BT Y
TN ASRE "4 v I SRR e, SR IR AN+ 57 7 A
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TG AL B AT R4 A P 5 AL TR
26 I T, 28 HP B 24 K2R 22 B e )1 | 204%
U 5E N 5 i % A, membranaceus (Fisch.) Bge. var.
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(A S 56 22 iz SCHik Jr i A L L5 0 20190104, 75 5
50.9% ) ; &P 25 AL (BRI R ft 28 7 i1 25 13 A BR
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KRFLER N % (MDA) B ALY ki (SOD) . [

HEZED; 2020 45 31 45 24 1

1 (ALB) A A G0] & A gL i & i (LDH) | — B R iR
T (ATP) | J% T 94k B 200 Jif ST 7 CD3 % T 96k B 200 it S 7
CD4. 4 i/ % 2 (IL-2) i I8 3R FE I F o (TNF-a)
TL- 12 FEEEC S 28 W BRHIN 52 (ELISA )R] & (B mt i@ 2k 4
T REWESE B, 5 2 20190306, 20190308, 20190306 .
20190308, 20190306, 20190315, 20190315, 20190314,
20190318.,20190318.,20190423) ; JILI 1% i (CK) ELISA
R GO SERR FR A DR B A BR A WL L5
E-EL-R0274C) ; Wi R I 17 (ADP)ELISA i 7] & ( i
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{e e SPF 2 Wistar B4 K fil 40 H, 1R i & (160 +
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AU B 25 K2R 5256 34 U G SPF 34 5 Y, ) 57 1 )
H R KoK BT K EGE N R 5E 3 d S dE T S8
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SERTFIRE A R R EAKAE[(25 £ 1) °C,
FKIR 40 cm, T [E)]HPIE N PETFIK 3 d, B R UFIK 5 min, 43
AT LR, FE KRBT 5% AR & Y Ja 51T 7198
TiF vk (K BUF kG T ULE 8RB AK T, 410 s 51/
ANBEIR IR K TR R 7985 ) | Sl o £ 2 g ubg i Dk st i) AT
TR TFDK 2] H B0 98 AR ] ) 2 5488 K B LA KON 231K 1)
KB, PR B3 0 5 ) v e UK B 8] £E 10~50 min (& 4% K
B KA KR (A9 T BT KRR A4 ) Hie A ot
SERENL A R H AL BRI | P HR A RN B R R R
KRR, A8 R IEW AL R BIE IR IR , AMERr
PRAL IR ; A AR BRI R FH IR AN+ 55 "3k
WS ESIYIR  BRK EAF 9200 768 IR /KA b 1k B
115 % V5 5 1 EE AT 1 TRV, A 1 R B AR
BHEIR SR, EZ221 d o T R, BH X IE 2 R B
B AN 2RI 4.5 g/(kg-d) (AR 2y, DIK g )™,
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IR BRI o B R 2L 2, R VKA AR BER K gk, 0
YR T, TG R E TR e KR EBUIT 214505 ¢,
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WAL, BT —80 CUKFEHIRAF, FF s IR EW
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2.5 IEHRAE
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T ESRFE 0 e (AR M8L) 5 %50 = e #% (i gL)
i (mg) AT (g) o >R AR I A Ab 1 5] 8 A 4% 4
KM FP LR MDA .SOD \ALB /K- ; R4 H 3h 4k
A BT SRS 454 R R 4 I A9 2T 4 114 (RBC) L L 2T
5 11 (HGB) /K ; 5% JH ELISA P46 4% 2H K KL 75
CK .LDH 7K, JIFA 45138 H ATP . ADP 7K, JB T ik 2
i il VA CD3 . CD4 /K- LA K IfiL i H IL-2 | IL-12 \ TNF-a
IR o AR BRAS I 5 10 350 7 s 4 FEURH 107 150 £ sl AU 7
UL R T
2.6 FitEFIE

K HI SPSS 21.0 #RAFE X B A T 58 it 43 i o 15K
PR x + s Foom , ZAL L RCR SR R Jr 220087,
FEFEEIT P 18] H AR F LSD KR 56, 7 25 AN 5 i W 4L 7]
&K F Tamhanes 72§30 . P<0.05 KN 2257 HA %R
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3 #R
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32 HEKREHEWNSEERBXREREREZEIEXE
FREY R

IR R 2H PO R ZH R U B i e i B M
BRI T 75 B 400 Jf SV A CD3 7K - 34 f2 3 F# K (P<<0.05
B P<0.01) ; SAETYZE BLAL , BH A X IR 4 F o 15 R R T
e AR 2 R R A o DA e v ) e 2 R U
8 B 9T Ik B 40 i B CD3 K -3 B 3 T R (P<
0.05) 5 55 BT BRZH Fe AR, B0 P SR 1 i 71 i 4R BB
6 PN L T bk B2 40 i A CD3 K P A7 35 T i (P<
0.05) ; BT EC i H R Rl AH T AR, v s R IR B2 R
AR AR KT 22 R TEG T3 L(P>0.05) ; £ 41K
BRI T 96 2 40 B 2 CD4 /K 22 R e it 4 i L
(P>0.05) . & 2H I BUMR 5T 5 Fl A2 AR DGR ARl i 45 2R
W#E1,
*1 BHAREREMEZEXERNESR (x L,

n=38)
Tab 1 Results of body weight and immunity-related
indexes of rats in each group(x+ts,n=8)

Mobdedt,  WMREL THESMT  THEMRT

A1 e b mg/g mg/g #cD3 ,ng/mg HCD4, ng/mg
E#4 08711834 1994039 2424049 1236299  6741£9.04
A 41411565 1641021° 193+029° 6901277 6749£21.12
PR B UTTIEILGS 1732038 1934034  620£1.63  63.0427.18
FERBAEARE 487511404 1732018 2261040 1286466  66.00£22.19
FERRTCAES 2397521714 1842046 2125033 1073541 63722159

0 HIEE A I, *P<<0.05, * *P<<0.01; SR AL, P<
0.05; 55 PR BRAL LA, “P<<0.05

Note: vs. normal group, * P<<0.05, * * P<<0.01; vs. model group,
“P<<0.05; vs. positive control group,“P<<0.05

3.3 EEREHNSEEBKXRAENIBFKE @
BF4A 4R ATP  ADP 7K 82500

5 IE R A A, SR A K R £ T 7 o I s [
FYU 5 (P<0.01) , P41 41 ATP . ADP 7K - i 25 B 1%
(P<<0.05 8 P<<0.01) ; SHEIRIA LA, & 25 25 L KRR Y
T I e Uk e (] 34 S 2 PR AE K (P<<0.01) , IR EE L 2
T KSR 4L K FRUF 4180 ATP  ADP /K F-#4) i 25 7
15 (P<<0.05 8% P<<0.01) ; 5 Bk X R 20 HL A, # e B e
e 770 2 2 K B B T ) B T K I ) 3 S K (P<
0.01), iFH 29 ATP K-8 3 TH i (P<<0.01) ; HHEE &
AT R R, # T BRI B R A T
VB YE VK IS ] 4B B 5 4 (P<<0.01) , R4 40 v ATP /K 1
FREAR(P<0.01) o £ 2H K B 4 T 7 9B Ui Uk BT [ i
ZHZH R ATP  ADP /K- E 45 R L 2.
34 BELBEFHFNSEEBEARMBED ALBFL M H
RBC .HGB 7k F H 2

55 IEH 2 AR, BRI KRR T Hh ALB ZKF- 2 3 R
K (P<<0.05), 41 RBC . HGB /K V-2 R Je G i1 %
M(P>0.05) ; S L oA, B X RE 2H A8 6 B g T
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F2 BAEXBRBHENIBHFKREFFEALR S ATP,
ADPKEMELE R (x +5,n=8)
Tab 2 Results of weight-bearing swimming time,

ATP and ADP levels of rats in each group (x £

s,n=8)
Eibll] SR min- ATP, pmol/gprot ~ ADP, wmol/g prot
E&4 18.03£491 3337745356 028£0.06
R 8165063 165.59£46.57° 020£0.07°
Wit e 1154£2.10% 192694287 026£0.05
R R R 1405 +13074 387,86+ 84,6474 027+002°
HELEFIGEA 107410487 010946113 027£0.09°

G IER A, P<0.05, " P<0.01; SR 4] L, 'P<
0.05,"P<<0.01; 55 FEAEXS RZH b A, *P<<0.01; 5 M B Fl i 2
A, “*P<<0.01

Note: vs. normal group, * P<<0.05, * * P<<0.01; vs. model group,
P<<0.05,"P<<0.01; vs. positive control group, **P<<0.01; vs. 4. mem-

branaceus total saponins high-dose group, ™ P<<0.01

e R 2H K BRI ALB R4 1l H HGB 7K P2 5 2 7
155 (P<<0.05 5 P<<0.01) ; 55 B XS AR 2 HO A, B e L e
77k 2 K BUALYE Hh ALB A4 ifi H RBC 7K R R #
FC AR IR f 4 BRI ALB A4 1l Hh HGB /K1
S TG L (P>0.05) ; 158 MR 1 5 )
2 Eb A, R R R AT IR e 4 K BRI H RBC /K- J 3
AR (P<<0.01) ; #5 K Bl 42 1fi o HGB /K- 22 S ¥ 058
T E L (P>0.05) . & 4R BUIME H ALB A4 1fi
RBC .HGB /K-l 5 5 W4 3.
£3 HAKXRIMFEF ALBF£ 11 RBC .HGB 7k F
MELER (xt5,n=8)
Tab 3 Results of the level of ALB in serum, the levels
of RBC and HGB in blood of rats in each group

(xts,n=8)
A5 ALB,g/L RBC, 104/ L HGB, g/L
il 491+411 735381116 158.25+9.59
B 3886£4.03° 736.11+50.09 161004847
TR} AL 44.7845.90% 791.40+40.01° 16340757
W R TR AR BN+48Y 772.64£33.06° 16436625
HELEFIGRA 498+7.19 72022433704 16378881

TE: HIERALHEL, “P<<0.05; SHEERIL] HL#E,"P<<0.05,"P<0.01;
55 BT BEZE L, P<<0.01; 5B EE BB T m M A b, T P<
0.01

Note: vs. normal group, *P<<0.05; vs. model group, P<<0.05,“P<<
0.01; vs. positive control group, **P<<0.01; vs. A. membranaceus total
saponins high-dose group, “*P<<0.01
3.5 HEBEEFXNSEZEXRIMEH SOD MDA K
200

5 IEH 2 PR, BB A R BRI T Hh MDA K .35

Thi (P<<0.05) ; SR L, 25 44 25 20 K Uil i o
MDA 7K 5 3 B (P<<0.01) 5 15 P XoF HR 2 R 42
PR R AR R BT A MDA K- 34 (2 2
fR(P<<0.058( P<<0.01). 5 PG R sl ik 2 UL,
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B R AT B 4K UL YE o MDA K F-22 S 648 it

2 X (P>0.05) 5 &4 K BUMLIE H SOD /K- 25 539

Bt @ L (P>0.05), 541K EUMIE H1 SOD . MDA 7K

S 2SR WA 4

F4 BHAKXRMFEHSOD MDAKENELR (x5,
n=8)

Tab 4 Results of serum levels of SOD and MDA of

rats in each group(x+s,n=38)

A5 SOD,U/mL MDA, nmol/mL
Ex4 2053£0.71 10974227
A 20.17+0.66 17.39+2.89°
PR RFARAL 1998077 10442267
WA TR AR 2032+ 118 6314 106"
R BT A 205840.78 708£131°%

TE IR WAL AL, *P<<0.05; S BIRILL L4, 'P<<0.05,7P<<0.01;
5 B R %L *P<<0.05,*P<<0.01

Note: vs. normal group, “P<<0.05; vs. model group,”P<<0.05,"P<<
0.01; vs. positive control group, “P<<0.05,**P<<0.01

36 EREEFNSEHREXRMFHFLE .LDH,
CK K FHIR T

5GIEH 2 P AR ZH R R T Hh FLARR L CKUK P2
BETHm (P<0.01) ; SRR A, BH M 0T BE A A8 1S
SRR AR R BRI LR L CKOKE 2 i 25
iR (P<<0.05 8 P<<0.01) ; 5 FHHE X HEZH LU #5C, ¥8 BE B
R R A R B i R FLIR L CKOK P22 S 34 058 1
FREX(P>0.05), HE A H RS, wE
o AP 2 K Bl v R FLIR L CKOKE- 22 S 8 T4
TR X (P>0.05) . 220 K EUMIE o LDH K- 22 534
TGt EE X (P>0.05) . A K EUME LR \LDH,
CKIKF-MELS R IR 5.
*5 HFHAXRMFBEHRZE LDH.CKKFENELER

(x*s,n=8)
Tab 5 Results of serum levels of lactate, LDH and
CK of rats in each group(x+s,n=38)

A3 FUBR, mmol/L LDH,U/L CK,ng/mL
R4 50940.52 46847+ 84.60 19864729
4 6.81£0.74° 52171£70.02 306044927
PR R 591+0.75" 489.00£66.52 1729629
HELER AR 573£0.70° 466.70+89.26 17.7745.54*
HERETHITN A 5374135 502.57£75.21 18424308

e HIERAH L, " P<0.01; 5B L, "P<<0.05,7P<<0.01
Note: vs. normal group, * * P<<0.01; vs. model group, “P<<0.05,
#P<<0.01

37 ERAREEMNSREEBKRMFEAH IL-2.1L-12,
TNF-07K #5200

5 IR 2 b A, A 21 K BRI 3 H IL-12 7K 34 B
ZREAIL(P<0.05 5% P<<0.01) , TNF-a/K -8 2 T} 55 (P<
0.01) ; SRR AT Lb 4, BH M X BE 21 R BRI 3 IL-2.,
TL-12 7KDL R #1500 21 R Bt 3 TL-2 7K
IR E TR (P<0.05) , B 25 24 K Rl H TNF-aK
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B AR (P<0.01) 5 5 BAMEXS BREH LA, B B2
T g AR A BT HP TL-12 7K 35 18 S BRI, #5 EE
Sl B2 AR ) 2 20 K BRIV H TNF-oK o 3 3 3
(P<<0.01); 58T EC R 1 R i A, i B B e 1A
70 5 20 K BRI H TNF-a7KF 1 3 7 i (P<<0.05) o 4%
AR RIS A TL-2 \TL-12  TNF-a/KSP0 2 45 5 WL 6.

#6 VAKXRMFEPIL-2 IL-12, TNF-a7k U E 25

B(xts,n=8)
Tab 6 Results of serum levels of IL-2, IL-12 and
TNF-0. of rats in each group(x+s,n=38)

A5 IL-2,pg/mL IL-12,pg/mL TNF-a ,ng/L
R4 12374%11.54 64.57+12.00 182283361
ui| 103.61£448 54.68+3.06° 45834£89.16*
PR R 13256+ 11.19° 86.05+17.81% 179.74 +37.95"
WA 120.9020.06 552041550 23 5TET3 457
WA A 129.894853° 5270+ 164 3106353574

TE e HIEH A L, P<0.05, " " P<<0.01; SHIT4H H g, 'P<
0.05,"P<<0.01; 15 PHMXT AL g, P<<0.01 ; 5 ¢ B SR A1 il ik 4l
M4, “P<<0.05

Note: vs. normal group, * P<<0.05, * * P<<0.01; vs. model group,
“P<<0.05,"P<0.01; vs. positive control group,**P<<0.01; vs. 4. mem-
branaceus total saponins high-dose group, “P<<0.05

4 it

B —BRAEAR 25 R R IE B ZE 25, 7RG R h
Nz, W RIS B BT R R AN
Bl AN G LR S R £5 BE ILE ZEY . ASBIESR
FEF B AN IR, X HE PR o B BT AN VR
FHRMLIHE T T MRIEANZ 23, A7 (R
X BRRRE D) AR B EE, LLH S D R (R
HX - FBRRE ) ) 57 WISRE” (CR ) - 28918 ) ) 46 v = Sk it
FREY, BRE AT B9 A BN 2 982 57 WIAE A, ARt
FER IR 57 T A R SR SRR, #h 2
SOLEHAPFRMEE TR, BRI E g8 P
RN BEEENE AR Z AR, A 5T A0 1 A7 =0 3 2 e ik
IR Z S SR B R A R 2R AL S B

SRR ELAR B LR SR B 57 18 ST ) g
J1F B 0 7 3 i K I 1) 2 S Wk iz i g ) 2 A
BRSBTS SRR e e i RS ALY
PP INRER IS . M BB R SN e B, i A
JELE T (B 7 EL 200 B3 0P S S 8 N 25 1) T 37 P
FCAFRI/INEVE M ML 4 57 8 9 T R A
AL T 94K B 200 S 7 CD3 A CDA 45 4 G, HA B
TR RGN RERIAE I AEABRTE R, B
AR KRB B iz s 17, 24525 5 oo i
TP UK IR TR] S 35 S GRS T B A R T BT AR 7 1Y
PERT; I H., BRC A E H RE R 25 T i A TR U B
FEHSCRIIR T bk L 40 B VA CD3 7T, DT A 3] 1 58 e 72
AOVET . ad a5 P R 2 LU BOR B, sl i B R e

- 3024 - China Pharmacy 2020 Vol. 31 No. 24

7 AE T R SRR AR Y K FRUNALEE 25 DL T 9k B2 41 SI7 A CD3
TRV L SR A7 g vy i Dk s ) TR A RACR A o

FREREER 1L &1, U R ATP, 20 JILAE B A0 H 3%
PSS AT R A ANAE , 7 Lok A v o i R 6 S
S Ye R . ATP &AM SR B R E
A AE H A BRI RE R 4R R, A5 A A K R T DA
5%, TGN s BEWE IR 1L A A SF BT LA RO JULTE Ha 43
EPAR T RE B AERE , B Ak AR B OE T, X0 LR R A
F"™, ATP ANBEZE H i 4 07 2 o b AR i wh 2
S A TR R0 iR 1T IR 5 57 il (ANT) e 12 21 24
JHL S5 A BEBL A0 MR . ANT BERF2Robr 4 N & 14 ATP
iz IR P, R ALZRRE AR 1 ) ADP 55 AL A S
J5, AL B ATP, 76 A 2R R0 R B R 1k 2 23R4It ADP
(14 ) Bt SR T AR AT AR FE DN T f PR A e o
e BRI FEA TS ARHFE 45 R BRI K U
24U ATP , ADP /K-35 i 35 A I 45 T 2 FE B R 1
J& , E R BT ALK U412 h ATP  ADP /K44 i 2%
T s 5L, w0 8 R B AT AR T i ATP /K 7 I (1)
VE R D0 TR i B R B TP R BH X e 2

MDA R & P g It S8 A 0 FE AR 4, Hok
-t A AR A b S R 2 28 S i) R AL RR T 3 AT ) 4
2 B A 5 R EE Y SOD R iy i 48 [ Pl L35 [ ik
JIFRFR PR AL SR 35 2 0
YERL, RT B 1k A 3 0 AL AR g 482 A ] 22 40 40 =0
CK . LDH 4 4y 20 [t A it , 224 400 it 1 55 s TG PRI, 24 4%
Folt S TR 5| 22 4 308 25 11 144 Ty i 40 6 080 1 B R 3% 3
55 Ho  CKOAM 0 L E AR URI R 222, K i 17
friz g5 , A RE AN FE 2, v S8 i H CK J
HF TREACE T LRSS B2 A 1 = 2=,
PUARZLIR & i 5% 57 B B2 IE AR OC™ . EARBETE
B R T AT AT oA AU AR ASE AR K BRI H MDA
FLERF CK K- 3 H7~ HE AT DA oyl ZLER 1) 7 A= ok
VD FLBRAE AR N AR 2 (RIS RARR CKOTG 7 3 HL, w8 IR
Fil 1 28 BT ZE A MDA ZK S T 4 8 2t F
BEE X6} HE 2

ALBJE KM P BB A R 1, v 4ERppLIARE
FREBBIE, LK R LGB S ALB 454
T2 i 5 2 LB B AR 3R MLIR AT REAFE B TR A
RSO0, H 0T REAFAE Y G5 12 D RE A FEAT S
BRI 2 R B ALB 7K (2 35 AT, 10 FH AR AR A B
N EBATE T Y RS2 TN RE R M VB FRA R AR
BTHELEAE, B LR KFALB K
T, GO B R — P RS SR - A
Ho RS F HGB Fll RBC KM £ & A Jo 4% I Je H™
BEREEY, A, BRI K R 41+ HGB .RBC
SIER A s B2 5 iR R RS R
R B i 5 e AR A R AT ] A — E AR T R R

FPEZG 2020 4555 31455 241



KA RBC, $2/R L HAT — @ ik AE
Th 2 5334 Y TL-2 AT 30 Th2 20 M50 B ik 2 4

A B s B 1 E(IgE) ™, TL-12 22 F Th 4 il 7

A 79 O S 240 L DR -, 2% A e 2 v — S T A 9 [

+, ELRRE AN B Ik T 40 M5 B LgE , AT R 4t e Fr g

TP 7 24 B Th2 4 Bt PR 7 R A B 7 it Tl ik 81

fiC WLk Sl AR L 5 RO I AZ BT, ML B SRS AR

TNF-o, TNF-o/F A 805 4 i R 5 R 250 20 e Ak 2R A

FERAL AP I 5 | R U ARWFR A5

N, B R BT AT A S AR S R IR IL-2 K (R

AR 98 PR 5 TNF-ouK A 8 35 44 N 19 9 5 Js 1o, X 27

FLREMS PR R AT B R RN P i A

ZE b P, B R R T AT A ek LA LR A R

FBRAK CRE M A N IR o it S8 A 0 7K T AR 15 f

Y8, AT AL 2 AN HE SR % 55 & A 3 5 a2 Bl ) i

Ho AW R0 B T 8 S B AN B E L

il , A% BT & R PR AL T Bp AR, (H I HL A

PIVEALEIE A e — 2 5R .

52 3k

[1] BRI G L P AR Ao 25 3. —3R[S]. 20154
JiAG T o e 2R A A, 2015 302,

[2] ZEE2AERB ALK H 2H ML AR AR
JiAt:, 1979:691 .696 ,839.

[3] S35 K B3R o 4t 1E A Auhl 69 #F 2 [D] AR . %
BRI, 2003.

[4] KL, Z5edE, FRHE, 5 30 T R b A B b 1
PHLHIHGESI]. P 25 2522 5 16 &, 2012,28(5) :61-63.

[5] WA 0 B I HE IO 24 BRAE A i 55 (0] AR 45
B FARBFR,2007(5) :237-238.

[6] A2l , MRk, 8 B BT R 5 80 AR e HAE L
[ B A R 52 524, 2000, 35(5) : 376.

[7] 290, B0k Jp , 5K R0, 5 38 FEAb A o RN 2 B E B9
PER[)]. = P B 25 X 55 4), 2020,39(5) : 93-96.

[81 BARUERL, XIEERy AL, 5 LT 97 M SR BB AT S
REUE Sl PR (0 N7 VR (D] P B P 25 4 &, 2018, 43
(11):2177-2183.

[9] #FHF, ERA,FER, F HEARTMSEatTE
WFFE[I].%1 3 o B 25 K 5 540, 2020, 22(5) : 4244,

[10] sk&Ew, DR, HL mEHREE N KR ImiE G ke
P03 B B bR S IR SE0]. /8 A B By B 5 7 &, 2018,
39(9):561-565.

[11]  BRERDY (E0 75, X, % ST UPLC-Q-TOF-MS/MS #;
AFFRIGH A 2F IR R R AN T AR K U A 27 3
RU[I). P 254725 5 16 Kk 2522 ,2017,28(2) : 191-195.

[12] XUSCIR, Se2 ™, 8%, 5 MOS0 R B RES 1ok S H )
EHLHBFFEI. P B SR E25,2017,24(20) . 4-6.

[13] B0 Ak Fikat % 2 69 38 242 00 25 2 4 i L b B
D] Wb R R 2R, 2020.

[14] Rz, RKIE, #12BE R K B 17 ) v ik

HEZED; 2020 45 31 45 24 1

[15]

[21]

[22]

[23]

[24]

[25]

[26]

MBI 55 15 F 0] £ o P B 25 K 4 3 4R, 2008, 22(1)
36-39.
F¥s M BTG, & BT 2 R PiE
95 FTH B SAUVE FH[I]. 38 2 K % B 5 5 4R, 2009, 32(3)
160—-162.
WEEM. 52 A 9% F [M] KR KF R, 1994143,
ok, PNIE, TR, TR O R D B,
W5 T bk L A A S B SRR R SR (], F B SR o A
%,2014,30(9):1198-1203.
KOLWICZ SC, PUROHIT S, TIAN R. Cardiac metabo-
lism and its interactions with contraction, growth, and sur-
vival of cardiomyocytes[J]. Circ Res,2013,113(5):603~
616.
IR 25 e T KR 2 ik BAL R 2 A Aw ANT &%
B HIR KA 6 # A D] K : 5 PR, 2004,
i BRSO Ui, 2 B B AR OBURL X O B AL /N
SO LSS . SOD . MDA & TNF-afit) 51 [J]. 3L = & E
%,2017,36(5) :420-424.
TEARMI, XUAE RO, 25 B A 3T B PP K
FLO UEEZE IR . CK \MDA K SOD Y51 [J]. #4637 5
¢ %,2006(2):27-28.31.85.87-88.
TR, 9% TE 55 02 S Y M FLRR 5 ML R A &R
FORIFFT : LAY I £ L2 13 Sl L (0] KR F 5 12
F4R,2001(3):40-42.
S, X A8, PSR, 4 R 22 IR o 57 1 AL
WFFEN]. & ARk K 3R, 2015,37(4) : 469-476.
REREAR, AT HT, L, 55 052 ™ 0 10 3 1R D Ak
IS REFN AR R A2 1R [T]. % 408 B 4k ,2010,41
(8):1039-1045.
WRE AR, B35, TAGEE , 4 218 (6 G 2040 43 A1 6
AU AR 100V BT S8 O I R R I R TR 0. P
b E L5 A R 4 &, 2020,21(9) : 789-791.
ZEWR, Wh R, &7 ), 4 IL-12 SRS AZNG (B h I
KL A WA A AL S5 A AT B AT PR [D]. 29 e 5 5T S0k
F%&,2011,27(11):1191-1194.
SUZUKI M, MATSUMOTO T, OHTA N, et al. Intranasal
CpG DNA therapy during allergen exposure in allergic rhi-
nitis[J]. Otolaryngol Head Neck Surg, 2007, 136 (2) :
246—251.
PINI M, SENNELLO JA, CABAY RIJ, et al. Effect of
diet-induced obesity on acute pancreatitis induced by ad-
ministration of inter-leukin-12 plus interleukin-18 in
mice[J]. Obesity: Silver Spring,2010,18(3) :476-481.
ZERRRG, AR, R %6 4 56 O D IR BB S5 12 0
FEWOAUHE O BH R IE S R SR BE IR 7 o S S i 43 0ok
RIBTE[I] AR P 0 B 245478 &,2011,6(2):115-118.
X3 , . TNF-afE/N SO USSP 7 h 2k i 552
WTIE[I]. & R EAF R & 524k ,2004,29(3) : 315-317.
(ks H 191:2020-09-21  &[A1 H 19]:2020~11-16)
(S #)

China Pharmacy 2020 Vol. 31 No. 24 - 3025 -



