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2+ 10 Fb il JR o LB B 69 4 A R St JE 2 AR 3 B (MIC) 5 A RAW 264.7 2a it (345 B o dm i) ) 3 %, KA s % 4 (LPS)
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B Fo Bl K 4 BT 69 MIC 39 % 6.25 mg/mL, 3T R HAFHE £ 2108 AL FIAF B o KGR AE GRER )0 MIC 3 4 125
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Study on in vitro Antibacterial, Anti-inflammatory and Immunopotentiating Activity of An’ erning Granules
LIU Fan"*, ZHANG Yingying', HOU Lin"* (1. College of Pharmacy, Shandong University of TCM, Jinan
250355, China; 2. Qingdao Academy of Chinese Medical Sciences, Shandong University of TCM, Shandong
Qingdao 266114, China)

ABSTRACT OBJECTIVE: To evaluate the in vitro antibacterial, anti-inflammatory and immunopotentiating activity of An’
erning granules. METHODS: Micro-dilution method was used to determine the minimum inhibitory concentration (MIC) of An’
erning granules (1.562 5-100 mg/mL) on 10 kinds of common pathogenic bacteria. Using RAW 264.7 cells (mono-nuclear
macrophage) as objects, LPS was used to replicate inflammation model. MTT assay was used to investigate the effects of An’
erning granules (0.312 5-20 mg/mL) on proliferation and the release of NO of macrophage. Using spleen lymphocyte of BALB/c
mice as objects, MTT assay was used to investigate the effects of An’ erning granules (0.312 5-20 mg/mL) on lymphocyte
proliferation. RESULTS: MIC of An’erning granules to Epidermis staphylococcus and Streptococcus pneumoniae was 6.25 mg/mL;
MIC of An’ eming granules to Proteus vulgaris, Klebsiella pneumoniae, Bacillus subtilis and Escherichia coli (standard strain)
were 12.5 mg/mL; MIC of An’ erning granules to Pseudomonas aeruginosa, Enterococcus faecalis and Bacillus cereus were 25
mg/mL; MIC of An’ erning granules to E. coli (clinical isolates) and Salmonella typhia were 50 mg/mL. Compared with LPS
model group, An’ erning granules could significantly reduce the LPS-induced release of NO in RAW 264.7 cells at the dose of
0.312 5-1.25 mg/mL (P<<0.05). Compared with blank control group, An’erning granule had no interference on the proliferation of
RAW 264.7 cells and spleen lymphocytes of mice or had a tendency to promote proliferation. It could significantly promote
lymphocyte proliferation at doses of 0.625 and 0.312 5 mg/mL (P<<0.05). CONCLUSIONS: An’ erning granules not only have
certain in vitro inhibitory effects on clinical common Gram-positive and Gram-negative pathogenic bacteria, but also have
anti-inflammatory and immunization enhancement effects.
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1000 g, B15. DUHBERR Y 5 f N A8 bRiEr T o i R W
W51 g TIREMAY T2 )L T 06 13.68 g, M2 T4
2514 6.57 go  DRIRHFEE AT S BOhT U 7 A AR B P45
S WA ST LA 2E L7 0k A 0 R i %) T35 8 0 (R
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LPS(Z£[H Sigma /A H], L5 : S11060) ; AR iR Pk K%
RS ORFRED B A PR A ST F 2T
H37021973, #LA% : 2 mL/32) ;2% RPMI 1640 4l i 415
[FEBR G RBHEE (R ED A BRA AL 5 £ 61870-036];
MH(B) A7 (b5t B R A Y R A BR ST AL S
20151206001 ) ; 2124 it 24 i (35 [ Hyclone 23wl b5
00-4333-57) ; Jify 2 ML 375 CHT VL R AT AE PR e A7 FR 2>
A EHR BHER(LAREREARBARAA);
pH7.4 5 1% £h 28 vh ik (PBS, L 25 . 0.25% & 1
fifi-EDTA (3£ [¥] Gibeo 24 v ) 5 — H1 B AR (DMSO, Kt
B3R5 ) 5 mEmR S (MTT, Jb 50 % 36 5B A7 BR 2
Al s AEBRER K ORFRZME B A7 BR A 7D ) 5 7K 284K .
1.3 HHR R MR

o2 PR YE AT - il 2 AR T CMCC (B) 31001, KMy
P 7 B by vE T B ) CMCC (B) 44102, i 55 28 41 F1 14
CMCC(B)63501 , B # 27 fFT 1 CMCC(B) 63301, ;%€
TPITE CMCC(B)50071, 267 BR 1 ATCC 35667, Ki%
v b I R0 B R ) D1812 5 ¥ 2% [ Bk 1 - 38 iz A A Bk
T ATCC 12228, Hil 44 I BRI 7 CMCC (B ) 10104, 25 JEAT
CMCC (B) 49027, Jili ¢ %& B {1 1A CMCC (B) 46117,
DL b BRI AR BR 2R 2R E M B S I

RAW 264.7 2 Jifl bk (BA% B g 20 1) ph 1l AR R 2
BhEB A P FR L
1.4 Zhi

BALB/c /ML, SPF 2% , MEWE R, A& (20 £ 2) g,
1 R T S 0 s ) B E A FR A Rl it gh W A e T
IS : SCXK (£)20140007
2 FHik
2.1 RILTFFRREIMIEIRE

Z7% SCHR[8], R I A B i A i e . B 1.27
TR AN 55 EWR 0 22 L7 URLRE i, DA B 2K B i g
100 mg/mL Y253 , DA — R JC T 0.22 pm AL L I e
UEE LR , 4 . 7E 96 P T I 5 1~8 FL43
SR 5 95 5 [MH (B) A8 21 g, JILAC 1 000
mL /K AR P 2= M, 121 °C K 20 min, BI15]100
ul s 7E45 1AL A 100 mg/mL (942 L7 BUk: 25 100
nL, B 2~6 FLARYRXT 14 R 2 A IR BT f vk JiE 1.562 5
mg/mL, 1 R AN ) 45 24559 5 21 G AR A SRk (817 75 il
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E ) s FEERS THL AP A TR E R 0.4 mg/mL (IR KB R
2 (A= FRER KL ) 10 wL , 75 A BEAE X BR 26 5 SR 5 A5 4
RS 1~8 L A HII A 1370 R 11 btk (Ferp
KW A 2 FORIE R ) BT (1x10°CFU/mL, 34
DLW ZH G 35 TR BRI ) 10 L, 565 8 FLAE A B X BR2H 5
[F] o 5 B AN 5 B LI A VR A A TR 5 e B 119 23 1 %k R
o Fr 96 FLHAE 37 CAMF TR 24 h, WA A 192k
FARDL . BN R )RR EE R B 3N AL
2.2 RILTFERAEIMARE IR
2.2.1 LT EUR G B AN MG R S BEOCHR
[9-10] 7 A Fiks . AR RS R AT I RAW 264.7 4
Jfl, F 109% RPMI 1640 4 g 1 5% 5L 5 %5 & 1< 10°
AN/mL, #5541 100 pL i A 96 FLAR , SR J5 BEFLIIMA T &
ek 20,.10.5.2.5,1.25,0.625.,0.312 5 mg/mL 4% L.
TRIURE 24 (B 127 I AN BRER 4 42 L T ORERE i
PL2%RPMI 1640 4ERFRBCH] ) 100 uL, VE A AR 45 255
i 2H R AR 8 SCHR[9— 1015 12 AN T a6 248 2Rl ) 5 [
A58 I A ZE AR R 29% RPMI 1640 2459 (1) 25 11 % 1Y
Ho ¥ 96 FLAE 37 °C 5% CO. I 2AF FH5 35 48 h ),
BEFLINA 5 mg/mL [ MTT %59 (LA PBS FiL il ) 20 pL, £
Sifie PR AR SR 4 hy 3 A BIE W, AL DMSO 150
uL, T 37 CAAF N RMEARYE 10 min /5, 76 492 nm
WK Ak 5 45 L6 %% i (OD) (B, FH AR /R 4716 41 g
. HARE3INESl.
2.2.2 LT ORI LPS 755 B E A0 i B ik — A b A
(NO)FEM 2 BESCHR 11 i 1R 50 . R Kotk
A RIFHRAW 264.7 A, #22.2.17 00N ik &% L
Tk 20.10.5.2.5.1.25.0.625.0.312 5.0.156 25 mg/mL
TR 2 I I ACHE N, 25 W 5 5 152 25 6 B RN LPS A5 7R
2, 5 SN AZEART 29 RPMI 1640 4EHE ; 425 10k
R, 4 45 2% 1) 4 41 R LPS 50 40 4 i 357 /i A LPS 15
T (LA BRER K P, 2 i ik B 35k 2 pg/mL) o #4 96
FLARTE 37 °C 5% CO. [ 55 1F T 5555 48 h )5 , LA Griess
P E EEWODAE . L ODE Ak AR (x) A1 R
)i FR AR B 75 it (NOL ™) MDA BR () , A o 1 28
75 M y=45.685x"+115.82x—5.112 8(+=0.999 8) , #%
o o 4 3 AR A A T R NO. 1, LA
B2 2R AR NO a2/ 5158 NO Bl
Tl AW (% ) =[1— (452541 NO & 5 — 25 IV A
NO 7 4t )/(FE 2 NO 7 i — 25 [ B4 NO 7 it ) ]
100% . HFAYEE 3N FL.
2.3 ZILTEA I EEE R

S BRSCHR[1 3] 1k A T
2.3.1 /NEUK AR fl s BCBALB/e /MR, W
FIALBE IS A 75 % L FEH 2 2~ 3 min J5 4 7% 28 08
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1640 4ERFIE I 25 AR IR . K 96 FLARAE 37 °C .5%CO.
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BRRIEIAE . AR E 3R L.
24 SFitFEFE

K FH SPSS 22.0 AR B HEA T e o0 o TR T
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JLT ORI 11 AR 20 A4 AA TIAE T o e LT R0 43
FEVD T VRN R 35 A T (Il R 43 5 T R ) 1) S AT AT vk
J& (MIC) 4y 50 mg/mL, X 3% iz BR 17 A8 A 28 F00 4T 1 1
MIC 4 25 mg/mL, A5 T FF 1 4 2 AR ML TR K 3%
A T (PR ) it 98 5 T 11 TR RIS 0 26T 1T (1 MIC
h12.5 mg/mL , %3¢ Bz 75 2 BR 1 AU 28 4% BR 1 19 MIC Ky
6.25 mg/mL. ¢ L7 JHURL A A 4 0 T i A G 0 25 S AL
1,
3.2 Z)LTHRAEIMIRE M
3.2.1 2L T ORI RAW 264.7 41 M55 52 15
25 0 IRZE HA, 2 )L ik 0.312 5.,1.25 mg/mL 740
41 i OD I A BH S B AT , R BH G551 e %o 2 i T #5445 0.625
mg/mL F i 4H OD {EA — % T , 3¢ B b 7 i e it 4
ML BT R B A 22 R RS E L (P>0.05) . %
JL TR, RAW 264.7 2 I35 5 1 5% i 5 58 45 R I3 2
(3 2442 L7 Bk =2.5 mg/mL B, 257 (2 550K
TP 25, 0 25) o

China Phartmacy 2019 Vol 30 No. 1€ .+ 2223 -



®1 RILTERRHESMIEEE(n=3)

Tab 1 Antibacterial activity of An’ erning granule in

vitro(n=3)
- BT RRE  mg/mL iiMlcuﬁﬁ MiC
00 50 25 125 625 315 15625 YRR

SRl i R R + 250
KsARERABRE) - - + + o+ o+ o+ 2%
e L - - - 4+ 4+ 4 40
KIHE - - - % + + + 4 25
SR SRR - - - % + + + 4 25
I - - - = 4+ 4 § 125
RInEAT (PRt e + § 125
ik s B AR e + § 125
R FRIFE e § 125
iR ki - - - - - % + 16 6.25
FE R - - - = = 4 4 6 62

IR IS ¢ — " R SR T

Note: “+” means turbid culture medium; “— " means clear culture
medium

£2 RILTERIXT RAW 264.7 40 B Fn /) 5 A% AL 40 A i
JERIFSM (n=3)

Tab 2 Effects of An’ erning granule on the prolifera-

tion of RAW 264.7 cells and spleen lymphocyte

of mice(n=3)

ODfi(xts)

é = i=A
e A g/l RAWISL T R
iR 0.145£0.013 021740007
GIRTERSAE 125 0.148£0.012 0.226£0.019

0625 0.157£0.009 0.240£0.012°

03125 0.149+0.012 0237+0.005°
3.2.2 2 )LTRLY LPS 155 RAW 264.7 41 I8 Bt NO
B2 528 xR Hedss, LPS BRI ZH 41 il NO &

TR, E R AR X (P<0.05) , FBH RAERE
RN 5 SRR A bAs, e LT Rz 0.312 5~1.25
mg/mL 7 440 NO & i B RIS, Z R A ST
2T X (P<<0.05) , 2B R 5 i 22 L7 s 35 R 400 1
LPS /5 5/ RAW 264.7 4}l B i NO, H NO B fil %
SRR B PR T RO R AT, 22 L7 RN
LPS 55 RAW 264.7 2 Jfl B it NO 1 5% i 2% %< 25 31 L
%3,
3.3 RILTHRMEIMeEENE

53 P RO T A, 4 LT 0RE 0.312 5, 0.625
mg/mL i 5 41 41 i OD B &8 5 7t = , Z F A G225 X
(P<<0.05) , I 52 A R A, 2 W] W 35k e W b At g
WREL AT . 2 LT RN /I BRI bR £ 40 S 5 )
SO LSRR 2 292 )L T R =2.5 mg/mL
B, 2R R, TR A5 i 22 ) .
4 itig

e B R BR VA 15 A AR B R AN B I 5 2 530
P e A8 SUBRYL 1) F2 LA TR 22— il AR B D ARG 2R
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&3 ZILTHEALXT LPS %5 RAW 264.7 41 i i NO
BN (n=3)
Tab 3 Effects of An’ erning granule on the release of
NO in LPS-induced RAW 264.7 cells(rn=3)

ikl A, mg/mL NO (¥ £s), pmol/mL NO B, %

7 HATIRAL 1.154+0.121

LPS I 42400256

B TIRR 4 125 1235402514 9739
0625 2893 +0.461* 43,64
03125 2812£0.070* 4629
0.156 25 391240071 10.61

T 525 IO BREE AL, * P<<0.05 5 5 LPS BRI U, *P<<0.05
Note: vs. blank control group, “P<<0.05; vs. LPS model group,
*P<<0.05

Vi T A B BIAETE T IFE , AT 5 R SR A R A
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FEMBRIA L KM 35 A VRN R T AT B 389 0 5 | 31 £k 3 Uk
P RS PERE A R 2 FAT R R 2 AT T
IEV T T G s e = e d R By h ™.
Yo 25 A B L P S B 5 | A DL A R R IALRE , L ELAT e B
it 251, FERR A Je IR T RE R BURE T, AWk
B T ROREXS b 3R Z2 Rl R DL AR TR HA —
TR R, B A T 5P R ROR s il MIC {H45 51
AT H 3 7 A 2 R A R 98 4 Bk B EL A AR A 1)
PR 6 K35 Tl R 73 BS TR AR ) FIAR FE VDT T TR
A I P 55 o 12 J0RE R B A N T R 15 T3k
— A

5 I 200 e S A B AN, R X BILAARES 31 6 322 Bl
T ey WE R e IR A R SR TR R
Girp R R EEAERY 1SS 1 B AN X 2 R
T A0 XA A KAE T, AT B NO L A A R 1B
(IL-1B) M8 SR BE N Fo( TNF-a) \IL-6  IL-12 25 [H 1%
2 g L R O SRR Y A i 2 S R
NO K HEHUI AW 75473955 7 1 e 4t L R e 24t =5
VER . —J7 1, 5 W4 M BB 1 4300 NO, 32 /55 X 45 Bl
AR KRR s 53— 7 1, = A i i NO Al fig i %
SE KA, 1S RIER T, 40 TNF-a  IL-1B A1 TL-6 25 (1) B
B, DT i sl 90 S s 24 A i 28 LPS 75 315 1k
J& 26 I REBOR S 9E R - W NO, fin S LA 1 4 5
FW, P 2H 28 B i AR Rt AT SR A LPS vy
LW 20 i A e ABE AR, S AR Hh 245 ) e P 5 e 4 L P NO R
S AR R S 25 D BT R G T AR R R, &
JLTRIAE 0.312 5~1.25 mg/mL AYFIHE N X404 NO
TR I 2855 46.29% ~97.39% , 7 B I REH ] LPS
W EL R NO 77 A, B — o RSN R 16 1
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