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RAW264.7 5/ I FLVEANM , 97 L S.aureus B IRARML . J3 5380 3ol VA 20 R A RT3+ 43 e 2
HXH AT B AT HE A BRAE ST o SR RT-PCR J7 K00 2 VLR 7 F 4TS -6 (interleukin—6, 1L-6) IL-1B FIFE R
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FBS) ( #it 5 :20150512);Trizol ( it %5 :9109),
PrimerScript™ RT Master Mix (Perfect Real Time)
(#t5: AK3802) Fl SYBR Premix Ex Taq™ (L5 .
1507500) Y34 [ TaKaRa 72> @ ;DMSO (it 5 .
302A0331) 1 [ sigma; H & ToRFIA U U] 43550 3
R A At

114 B#EE&

ECLIPSE TS100 8 # %)% & i 5i .CLIPSE 90i
W2 0F B B 4dE  (Nikon) ;iMark BEFR{Y .\ T100 3
i PCR 1% .S1000 (1 PCR ¥ . 7500 % )65E # PCR
i (BIO-RAD);Forma371 ZHMI55 7546 .Formal389
AW A ST16R #8 A R 25 0 HL LST40R & X
B VR ES.LHL (Thermo Scientific 22 F] ) ; Calibur
T AIEA (SEE BD w8 W IR AE (L
SO AT FRA R BETFAST ),

1.1.5 ZH%ahih

9 C57BL/6 MEYE/INERIA F hRLBE T 58
e R IR T UM I R 2= LR s s
MNP, 6~8 JRIIE IR & 18~22¢, i 55 S W1
AMIES . SYXK (#7)2016-014, SCXK (# )2016-004
S LG E MBI E 20~25°C, 1BJ¥ 50%~70%, ¢
4 150~200Lx, 12h BAIRE A HE | 25 <50dB o 1EHE~52
Ursur U UNIF SR (SO S P INEN s (LA
il A (S e s i FH 25 611) -

12 7%
12,1 w@fsEk

RAW264.7 41 il [T & 10%FBS ) DMEM 5¢ 4>
REFRIELE 37°C 5%CO, M NEFAEAR, IOk
ARSI AR A TR
122 /NBE B v 40 e 0y $2 B0 B 4

W 4% 55 £ B TR R 15 97 TR S AR/ NERUIE
N, 2.5mL/ 2o 3d S5 R ETER AR E /N, T 75%0
KR Smin, 7885 RS TR/ BUR IEH
JER , B (1 i 8 5 4 R i, FH SmiL Y 59 45 1) s o
A SmL PBS, [a] AN [A] J7 [ 4% S /N, Al PBS S
ANERBEANIE 5 P G A8 A wl L W I s T
W, E T 15mL JCR ELGE N, 1 000rpm , E§.0> Sming
WRAETTE P AR 2 g, WsF2s L, n
A 2mL 2RO, IR ERE 2min, FH 3 f5E
PBS £ 1E W . 1 000rpm #5.0 Smin, 57 13, BT
T 10%FBS AL E A M ME , MAZ 10em 4Hff
RN TR R . FEIG FRAE 3G FR 1~2h )5,

2

FRFATESREE, AT B 8~10mL i
B, BT 37°C,5% CO, ARG FRA Nk Ee i 3%
1.2.3 MTT 5%

¥ DAPH 45 #fE 5 ¥ T 100pL = HY 35 7 BX
(dimethyl sulfoxide, DMSO), fif3EA 02mg- .
B 7.1 ¥ JE - 0.2mg - pL™' (9 DAPH % T 42.9uL
() DMSO {154 R 160mM , FIA% Ho A B 43 71 45 21
0.10.20.40.80mM, FH B 5 4 51 B 1wl i A
ImLDMEM Fi ¢ 1000 /5 RIAT . 35101 0,10.,20.40.,
80.160wM 5 > 4h B e B A FH /0N B Ik 448 i A
RAW264.7 ", SR BERE 5 ML BUHIVRE N
Smg-mL™ [ MTT ¥ ; WAL F X80k KK
RAW264.7 41fifl, DL 1x10°~1x10* A~/L 1 40 550k
M TEAN I FRAG T HEAT R F 2 200 i 5 2 Al L
JIS, AR BERE BE R 25005 7, 48h J5 58 T WA 4
A BN AL BRAL A BN 200l MTT 3, 42k
Bi g% ahs 435I 150l DMSO, B 4% IR - ek 4R
¥ 10min, 45 70 0 W . 7€ 490nm Zb I 45 fL
A B s (W) 1 % AL (DMEM \MTT . DM~
SO), Xf RSl (M. AHIRIHR B2 09 25 P s i o o
DMEM MTT ,DMSO ) , #EA T4 LA TG 7 533450
1.2.4  RT-PCR &A4&n 20 i F K 2 B F Fe 4L B 208
TRk

F RAW264.7 2L L 4x10° /7L i1 48 o Bl A
12 FLHR, 424 DMSO Fl DAPH P41, AL #E 1h )5,
DL YL 2 0 (multiplicity of infection, MOIL) A 1 [
S.aureus YN ; 53 H7E Oh .3h.6h . 12h 24h L4
ANHE, PRI RNA 5% 5% o fKHli TaKaRa 23 7] SYBR
Premix Ex Taq™ iR F5#24F , e il € & PCR S AR
(3 2); B LA B-actin NS, K] 2704 ik
FrARXS s b o A DUFE AR LA A 2R -6 (inter—
leukin-6,1L-6) .IL-1B 1 988 IR BE I F —a (tumor
necrosis factor—a, TNF—a), DA AT 5T 1L-
22 FRA S R U AL 3B (regenerating islet—derived
protein-33, Reg-3B) . H 2/ ES 45 A5 2 11 S100A8
(S100 calcium binding protein A8,S100A8) FI myc
HAEFEFEHEH -1 (myc—interacting zinc finger pro—
teinl , Miz1 ) IZIAKF-o PG 991 WL 1.
1.2.5 o SR 20 e o v 1

BTG RIR B PO R RS R £h B FA Tt
W% g (Carboxyfluorescein diacetate succinimidyl

ester, CFSE)BRICHATAE : S.aureus 11505 , FIJCH PBS
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&1 RT-PCR3|#F5l
Cone Primer(5°->3")
EE1Y) TR K bp
B-actin CCAGCCTTCCTTCTTGGGTATGGA GCAGCTTTTCTGTCCGGCTCCA 365
IL-1B GAAATGCCACCTTTTGACAGTG TGGATGCTCTCATCAGGACAG 116
1L-6 TCTATACCACTTCACAAGTCGGA GAATTGCCATTGCACAACTCTTT 88
TNF-a CCTGTAGCCCACGTCGTAG GGGAGTAGACAAGGTACAACCC 148
1L-22 ATGAGTTTTTCCCTTATGGGGAC GCTGGAAGTTGGACACCTCAA 124
Reg3B GGAGAGGAACCCATCTACTGC ATAGGGCAACTTCACCTCACA 109
Mizl AGGCTGGACCAAGCAAGAG GCCACTGGATGCACTTTCTG 93
mS100A8 AAATCACCATGCCCTCTACAAG CCCACTTTTATCACCATCGCAA 165
#2 Q-PCRRR{EF (2)AMER . U UK B B 40 (2x10°~
Reagent Amount 6x10° /~/fL), FHIJCH PBS YEWi i , 4>~ DAPH
2xSYBR Green Ex TagTM(TaKaRa) 10l ZH (160puM ) F1 DMSO 40 i 2H , B kb B 1h )5, DA
Primer1( 10pmoloL-1) 0.4pL S.aureus (MOI=10 ) JE& YL 41 fifd 2h; F PBS ¥k 2 i J5
Primer2( 10pmoloL~1) 0.4puL TIMAEA Spg-mL ¥ 80 A R TR R 0935 I 5L R 572 40
Az cDNA 2uL ff; 4350F 0.8.18.24h 4 13 PBS ¥k 2 i ,
ddH20 7.2uL 250 0.1%TritonX 100 FT4- 24 ANAE, WHEEE

A, BRI T PCR

Holding stage; holding stage; cycling stage; melt curve stage

Ve 2 K, BRI A A P 45 57 3 (Luria-Bertani, LB )
FH 100l 37°CHUAYTCF PBS TR B, A 2L
100uM CFSE(ffi AR B 2uM ), 37 RIVR AT, = i ikt
FEHFE 10~15min; LA 500wl VKH PBS 2 kbR,
VK E3EE 29 Smin; FEH PBS ¥k 2 ¥, 12 BR 75 Z 640
MEEA TG . /INERUIE i WA (4 10° /4L F G
PBS ¥k 2 ¥, 434 DAPH £H /1 DMSO 2H ., 25%f¢)
el vkl 1.2.3 Friiik . DAPH 40 AJCILiE G
Pt 160uM DAPH ) DMEM, DMSO £ 41 it Jin
A S SR DMSO 1 DMEM TiAN SR, 1h )5,
H CFSE #1289 S.aureus JEGL 4N (MOI=10 ), 7E£%¢
GRS Al OIS B S 5 5 43901 T 0.30.,60
120min WCHEANE , FH A0 AR I 26 i 4
1.2.6 FHHEEIHH

(1)DAPH XA A ELEEAE o o3 B LMk R
0.10.20.40.80 Fi1 160uM 1 DAPH fEH T4 5 4
I AIER B R 55 R 3, 240 Ji5 BUBA ROE A 7 e ok P
WikE, 3B 10l #E80 T LB B P-4k I, 37°CH;
7= 16~18h, THEUE K IE AL (colony—forming
units, CFU ) o

O E TR A S R T TS TR PBS R BERR
310 L HM T LB BAE-T-AR I, 37°CHE 5% 16~
18h, 1144 CFU,

127 SGit=Fr %

] SPSS 13.0 #AF AT 93, A ks
B x+SD FR, PRI HE PR B0 L —Fa
5, ZHIEHR LB one—way AVONA K556, P<0.05
RZEFAGIEE L
2 HR
2.1 DAPH * E"%4m i RAW264.7 %.0R 2 A& PAE A

B 1255 R 0.10.20 .40 .80 A 160pM iX 5
AU EE S AT B R A B AR v, i A R
JEH, SRR RS P IR ATTE ) 160uM J& I i —
AL IIRERESR

150

-
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o
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o
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MTT Activity
(% of control)

0
DAPH 0 10 20 40 80 160(uM)

B1 XEEAREEIEmE(n=5)
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2.2 DAPH xt#m i A& G4 R R 2 A DAPH — DMSO
ESRGAE AR L, 4Lk 10.20.40.80 Omin 30min
1 160pM ¥ L) DAPH AbPRANTY , HpEE 25T f "
GEiHa T L (P>0.05) 441 BE ) 22 St B 4L 1 7 \
SP>0.05). W] DAPH 7E SR FE 305 FBl A o 40 7\
AR BAHIER (8 2), ° ' \
1.5+ § ’ T
8 120min
[72]
T 1.0
o
]
2
< 0.5- | |
x ° 10° 10" 102 10°  10° 10° 10" 102 10®  10*
0.0- CFSE-S.aureus
R I T B
DAPH(uM) 25- 3 DMSO
E 2 DAPH X &EHBEEHKEF IR (1=6) e Bl DAFH
-
E
5 151 .
2.3 DAPH 3§ 5% R I= B wE 4 fe bl & B AF A % = -
S LL DMSO il DAPH 542 21/ BRUIE I 2 5.
UL, P CRSE BRCHY S aureus B/ B L i i
WA AR . A AT AR 53 A 7, I 2 Ak 3 400 A A E & I

A Wik 4 PR RE 7 7 T JC B B 22 5 (18] 3A) s (H XA
Ii) I 5] Bt P4 5% 4% 7 B DAPH 4148 DMSO 44 W
L, R 8h 18h I M 22 A Gt et X
(P<0.05)(1¥ 3B), W] DAPH kb P o] A %t 5/ il
JIE s I 4 L 83 200 T 1)
2.4 DAPH 12 3 E & 40 . RAW264.7 30 1 2 5 5
Ty A

RT-PCR #4557 , AHE T DMSO 21, DAPH il
A 3R I 25 HE 1 L W AT A R 3k B TR 0N 43 F TL-
22 Reg3B.s100A8 Fl mizl HI7KF. EAWFZEHGE,
XSy (1) 38 v AR HE X A TR IR R AP E L X 32
QL A E A G A,
2.5 DAPH #r#l &k & H HKRHA
R F 89 Rk

28 DAPH AZbBE Y B 20 e 20 78 AAE R+ 11L-6
TNF-a I IL-1B ) 323iE7KF I B B AKF DMSO 4k
M2, HA—EmWE R TE (B 5A-C), £
DAPH X2 Gy 5 |2 1 98 i S HAT — 2 A |
YEHT.

4

R R R Ay KE

A. DAPH X /I BRUIE e 5 0 200 W5 AT BT R ) 11 520
B. DAPH X /I BRUIE i 5 I 41 3% 141 68 77 sl

E 3 DAPH Xt EREHAEINREIERZM(n=4)
7. 5 DMSO 4 k., "P<0.05

>

w Ao

- ~N
Relative expression of Reg3p (]

Relative expression of ms100A8

o

° L3 © o & ° L © R >
Time after S.aureus stimulation(h) Time after S.aureus stimulation(h)
o 25, 3 DMsSO — =, BDbmso .
o BB DAPH 48 @l DAPH
) £ ~—
% 2 5 3
5 5
w 15 @
3 13
@ o 2
S 10 s
3 3
s 2
s =1
3 32
2 o 2o
° ~ © K > ° > © v >

Time after S.aureus stimulation(h)

Time after S.aureus stimulation(h)
B4 DAPH 3 E 28 RH B3 5 FRIE B R (n=6)
5 DMSO AL, "P<0.05;P<0.01
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c 300 S
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@
$ 200 g
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2 100 °
k] £
] 3
x o & 0

° LY © & & ° L) © K o
Time after S.aureus stimulation(h) Time after S.aureus stimulation(h)

Relative expression of IL-18 ()

° L © K3 &
Time after S.aureus stimulation(h)

& 5 DAPH IHI K AEEFHIFRIE(n=6)
5 DMSO i, "P<0.05,7P<0.01

3 itig

ARSI B i AR AN 9Y B, DAPH A5 I
AL AE WA E FE  (ERB 1 5 X 4 ¥ BT A BR TR 1)
THERAIRE ST, RS AE B AN /3o R,
RT-PCR 145 R4/~ DAPH X 4 B 0,74 25 BR 7 &
Yy Ji5 i 5 | 9 SRRE A5 538 A — 7 n A il A, B
DAPH 7EHUBYL A R A BT RAVE

WAk, Bl F R TR, T 25 B R Bt A AL
U ECA AMTTITA AR 5 7= A Tt 254k |, Rl
FH/NGE . 2y Bt R B4 — I T R 25 BT Y
WFFE BT NN — A E BT AU, 7E b 2 A
T PR 5 BB 25 E o3 R 5 — K
B2 HATRIREE ORIETIZ R 25 b
SIGITTEE WA AF RNz 0, i A rh R 2 v
PRI R A BN AT . A R A,
BIA — M RAEH . T —25 WAy h 2, anieis |
W2 R KSR W A AR e, S
(EgEp NS 7R TR EN k3N = S R RPATE N |
J7 N BRF TSR L VF 2 h 25 B R e i VE
MU ASBAAG . BT PR 5E S8 th 250 R B et
A= ZL T 24 80BN g SR 2 AR T P 0 46
e S N P 7501) 0 < S SN 0 KA DA NP LS TSR
AHIR] , 275 RS 07 166 H 41 o Bt 11 A0 v 25, (K f g
PR AR FEA ST TP 2B R BUR AL AR 2 0

FLMRRAE R 32 T 303 R R 2R
VA 5G4, (FLI o A ) SCHRN M &2 B, AELUA R v
AL Ry B8 S ATE B &, Hih DAPH BV Eq

R NE L ZRE, DAPH B2 FVEHIC A5 T A

PEPATAE, AT P IRAITRE T4 CE MR )

7 B O R SR, 455 /R DAPH BUab 3R] A 2804

SR LR ROV BRAE T, (EANSZ N AR RE )T, )

AW DAPH AT AR LI . 6 B (o i g 2k

T 2R g N A e B vh e UL R I, T |

TS — SO E Al 1Y) ST L 2 M AE e 55 4 B g
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Effect of Daphnetin on Antibacterial Activity of Macrophages

ZHUO Shiqin', GE Weihong', SHI Liyun®
(1. College of Pharmaceutical Science, Zhejiang Chinese Medical University, Hangzhou 310053, China;
2. School of Medicine, Hangzhou Normal University, Hangzhou 310018, China)

ABSTRACT: Objective To study the effect of daphnetin (DAPH) on the antibacterial activity of macrophages. Methods
Firstly, the safety concentration of DAPH(in a range of 10, 20, 40, 80 and 160pM) on macrophages was determined by MTT. Then
RAW264. 7 cell lines or murine peritoneal macrophages were pretreated with DMSO and DAPH, followed by S. aureus infection. The
phagocytic activity was analyzed by flow cytometry and the bactericidal capability was tested by CFU counting method in DAPH -
treated macrophages. Also, the expression of inflammatory cytokines(1L-6, TNF-a and IL-18) and antimicrobial effector molecules
(IL-22, Reg3B, S100A8 and Mizl) were assayed by quantitative PCR. Results Daphnetin treatment significantly enhanced the
bacteria —clearance capability of macrophages, although it did not affect cellular phagocytosis. Associated with this, daphnetin
remarkably increased the capability of macrophages to express antimicrobial effector molecules while repressing their production of
inflammatory cytokines. Conclusion Daphnetin has a protective effect on S. aureus infection with both anti—bacterial and anti-
inflammatory properties.

KEY WORDS: DAPH; macrophage; Staphylococcus aureus; antibacterial; inflammation





