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Abstract: Objective To establish a high content screening (HCS) method by testing the phagocytic function of RAW 264.7, and to
evaluate the effect of Dioscorea opposita on cell proliferation and phagocytosis in vitro. Methods CCK-8 was used to measure the
proliferation of RAW 264.7, and HCS was helpful to determine the ability of RAW 264.7 to engulf GFP-E.coli. Results The best method
was established by examining the time of administration, the amount of bacteria added, and the time of bacterial stimulation: administration
time of 12 h, 50 times of bacteria, and stimulation time of 1.5 h. Then, the repeatability of this method was tested, and the RSD value was
2.31%. Compared with the group without drugs, at the concentration of 0.156—1.25 mg/mL, the water extract of D. opposita could promote
the proliferation, and improve the average phagocytosis rate of every single RAW264.7 cell. And the samples had the
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strongest effect on proliferation and phagocytosis when the concentration was 1.25 mg/mL. Conclusion An HCS method is established

and firstly used in D. opposita. HCS has the advantage of accurate, intuitive, and high throughput. D. opposita can not only promote cell

proliferation, but also improve the phagocytic ability of each single RAW264.7 in vitro. A new method is provided for further study on

immune activity and on the mechanism of enhancing the immune activity that some tonic herbs may have, such as D. opposita.

Key words: Dioscorea opposita Thunb. cv. Tiegun; high content screening; macrophage; cell phagocytic; cell proliferation;

Escherichia coli

25 o0 R 2 47 A 8 AR ROR R ) E
Dioscorea opposita Thunb. [FITHARZE, PEVFHH,
HAKMIREE . Asdii . AN, 23k
FH B KR b aa 28 2, Bk L 24 Dioscorea
opposita Thunb. cv. Tiegun A EFEET AR, JE 2y
(It b . 25ERRF R WL 24 HAT s S iV ),
AR PRI, 22 pEnT A AR A
e NG N W |- 1 SO S S E M I N AT S A S e
(RAW294.7), {H & BA7 1) W] G 5 T RE (1 4 5if 2 15
b5 BN K H (1) 3 22 a5 40 A R e ) 1 3
SRAT K

ol RGN ERHE R E R RS, B
Wik A LA S g% RGP RS AR R, nlaE I A
PRRAAY . BUEGE S . R T RIS 512, 7~
PR BEREE YRI5 5, R AR s VAT R
JRAARIIVE - o BHAIT 5T b & LU B A0 ) A 2y
RERTI 25 i S e s 1, R BT VA /N BUORE
JEE SO P2k A A AR™, DR s
A SR R SR 1 PR O 3 e R T T PR R O i
(high content screening, HCS) j&—Fiiid &/ HE%
NP HAG RS AT R k. 225 2
(40 M A=) 24 R AR S EAR AT P BR, 18
T A P RSN IR A SR B 4
Mgt R D, HCS fEWF AR R N &k
ZUOR, BRI gin kB e s vt
2P FIH LIRS 125 T o A S LLRAR L 25
W2y, WPPHENT HCS S5 G 98thrid AR I 2
YIS RAW264.7 ERRA L R AT W 2k (9t ARc K
KWk (GFP-E. coli) BT, LA K i ik
R Ly 2 5 2 2R v 2 06 i AR 1) 4 95 Dl R4 o
BEAMh e 3o o % A LR —Flopr S . BTk
1 #8
1.1 Z5Ht

PR (L FE AR BT R A R E TR L, &P E
oh B R e b 2RI T BT 4 A BT L S e Tk
I EAMELZY Dioscorea opposita Thunb. cv.
Tiegun [FUFT AR 2

12 Rk 5HE

/N RAW264.7 L4 bk th il i3 4 55 — O —
e BRI L (6 T S S a7
FFP& (green fluorescent protein-Escherichia coli,
GFP-E. coli) AR B,

1.3 iRXF

B4 s I T Gibeo A W]; DMEM
AR IR L. 1 X PBS SR Z2 T (PBS) 0T
Hyclone 2 5 B§ 2 ¥ (LPS) . Triton /= H 3¢ [H Sigma
AT ENEE-B-D-ACEILET (PTG H25D.
4% % B H ¥ 0 T Solarbio /4 W] ; DAPI
(4',6-diamidino-2-phenylindole, Life Technologies 7
F]); CCK-8 (cell counting Kit-8, Jbx5{ 5 [E & &k
MHEARABRE AT,

14 FEWUHEE

T IR ITE 20 #T4 (3E[E Thermo scientific 72y
#]); Synergy H1 Hybrid Reader 4= B RERFbR Y (EH
BioTek AH)); FEZFCKE A (HA YAMATO 2
F); COEFRM (NAPCO A7)); HAEE B
CEHFRERUL AR BT R AR SW-CI-2FD AU
AL TAE S (TR A IR A FD; TC10TM
AZI4 4% (BIO-RAD A+]); & UG B
Bl CHI AP R AR PR A F]D
2 HiE
2.1 IR GRIBREH &

KA 2B AR 2R e e 2o L MR, DS
BT Ab . BT 50.0 g, 4l7K¥R i 30 min,
10 fF 2K AR EL 2 ¥k, $EEURT TE 43 %)
2y 1h, B#gEd, SIFER. HTE, T8
am TR ORAE, RIEN 22.50% (F 2B
14.18%). SIS I HGATRrid e,  Ingn s 7R 5k
R TC A TR B2 R 20 me/mL [KVER,  FRRE T
TR A FH T A0 M i 80 o o B v D s 7 T
1525
2.2 RAW264.7 fRERYIE T

RAW264.7 41 it 857 50 5 10% i 1 1fi.
T 1%t (&R, 5% %) ) DMEM #5574,



1606 * L& X

Chinese Traditional and Herbal Drugs 2% 48 3% 3 8 # 201744 B

T-37 C. 5% CO, BiFRfah i 95 . WAl M LS
HuAK A 80%~90%mi 51, H 1 XPBS ¥HiH VL
2K, B S INRE 7R 210 4k, TRATJE T 600
r/min 20> 4 min, FRARYE T AT AR RR A BE .
2.3 GFP-E. coli Wi %&
231 PEW OBIRAAAE-80 CHIHMELL 1%I1L
WA BB, 37 “Cy 220 /min FREIER . K
IR TR LA 1% e R BB B0 R, 37 °CL 220
r/min $%# 3.5 ho FFI1 0.5 mmol/L [£] IPTG %5 S5/,
18 “C. 180 r/min % i .
232 PR OSCERHT, HUSE FARREWEA 3 000
t/min &0 5 min; 3 LIE, B 1XPBS J#%4) 3 000
r/min. 3 min B0 2 K WA B3E, ASG A LTE
fE CO, Fi 246 % & 30 mins
233 WG (4D fH BB 5S4 B s 7
FEVRA), FHEEARAE 600 nm AN, SZEGE,
PP T G B (MOIL BRI 40 1 5 40 i 3
(LA D TC A A PR 0 R VR
2.4 CCK-8 JE# N #4825 33 A patE5E Y 52 01
241 S WL ERGL. AN 254N
Ao 29BN AN TR R 253
CCK-8, MLk Bk mlh 20, 104 5. 2.5,
1.25. 0.625. 0.313. 0.156. 0.078 mg/mL; ANz
2H: A4, CCK-8; 2% 4 : T4, Hin CCKS.
242 RIS TESZE RAW264.7 AR IR &
80%~90% 51, ZNEYE. Wik &b, B
DS, H A st ra -8, B 1
96 FLAR (AR AN AR AR I, H 1 X PBS SE ),
PR 2X10* AN/ 4L, F 37 “C. 5% CO, 155
FEPEE 12 he 37 BIE, 20 A RIADN ) 25
WEGE IR 100 L, K 3ANESL. WE 12h )5,
Br_L3E, 1XPBS #E%E 1K, BEAEMF FEFLINA
100 pL [f] CCK-8 i, #4kLLi5I% 40 min, HIEFR
IXAE 450 nm A NI E SFLIY 4 5 THESPIIE,
F 20 M 5 5E 2 L RS ) R B R 2 X
RAW264.7 4l fu 354 5 (1) 571

N HIIETE 2 = (A e — A 50)/ (A omz—A 2e01)
2.5 GFP-E. coli %54 HCS # RAW264.7 4ARERY
HIEEME
251 40 WAL, LPS FHEERTHRAP., 2454
WEFEA . IR AEAIAEEE, InREIREAACRE
LPS 4H: A 100 ng/mL [F) LPS ¥ ; 254 kb4 -
F i CCK-8 5256 25 HLik HUN RAW264.7 Jo4i i w5 14

(259 o B FEEAT S0, AN SIS IR PRI L N
1.250. 0.625. 0.313. 0.156 mg/mL.
2.5.2 RAW264.7 41 i 5515 GFP-E. coli 52560 1%
7 5 RAW264.7 40, WHEERGFE A 80%~ 0% &
JEREAT SR . IR 1X 1004 /4L, 37 C.
5% CO B M E . 7 1iE, A 100 uL
LIRSS, W4 ANEAL, BE B,
Z BWEWL INNIE &) GFP-E. coli WURIFLIE 24 i
. 2 b3E, 1XPBS WHRIHUE 2 s 4%% JE
FURE 5E 10 min; 1 XPBS ¥BGHEYE 2 #5; 0 0.3%
Triton-1 X PBS ¥, VKAH4T4L 10 min; 1XPBS
VWG VE 2 3 ] 0.01%[1) DAPI-1 X PBS ¥ % i
R GAZ 10 min; 1 XPBS BCK A H A0 1 41
B e
253 mWNITE FIRSERSERUE, R RN
IS HEAT M AL B . ASERAE ] 20 59085,
WE LIRSS (Costar 96 Thin) FIFHARTEE, 94
PEFBEE A 4 X4 A, EIREASFLHRAE 16 MLET,
PE 2 Mli: Channel 1 3K % 386 nm, Kl
DAPI 42 )% W5 4 1) 40 i A% ; Channel 2 3 Ky 485 nm,
¥l GFP-E. coli

(1) KGN B 2650 : Channel 1 4870040 i 4%
BIZ0 M4 H, 481 DAPL RG240 A% et %
BEAN G0 0 1) 40 oA G 0 4 Channel 2 #6531 GFP-E.
coli WIHNCHREE (F), F AR IASA AT DL S et 73
MEEFIAF. #H Thermo AT HWNIKARS XT
Infinity FJ 2> #1 % fF  CellHealthProfiling
Bioapplication 1T F {H 1) & 537

C2) F&E B A M E W E .
“MEAN_TargetAvgIntenCh2” 1 (1548 18R B L
HRANH )T F AR, SN0 T R A T
BARA: PHEWER=F yu/F uymo A4
WG T AR RAW264.7 400 A ERE )T, F
By seibhsy, R 2Pt 40 M A Wk ) e Bk
2.5.4 RAW264.7 41 Jfd 41 GFP-E. coli S5 5 Wi K]
EIE

(1) G EE: it 96 FLAC T EE
R G FE L3, I 100 pl 2854 B e & o (1 A [R]
2, W4 NS, ERETRA I E AR 2.
6+ 12, 18, 24 ho LLEAN[RI G 24 I i) % 41 B e 0 %
P AR

(2) ARG T E L BRI 540
J P B A8 A A 0T 20 B Wk 580 B TR S, 3 30 TR e g



)

Chinese Traditional and Herbal Drugs 3£ 48 % 35 8 # 201744 A 1607 -

HHCH 12,5, 25, 50 1%,

(3) ZHERRIBIS R %52 HRIMAARE G,
0 B ) IS T 240 L Wk 6 PR R M), SRR ] 43
WA 0.5, 1. 1.5h,

(4) JEEBIEFES. FHEAFEMN AN E
moy AR GERAET, ASER vl Lk I B,
RERET 4 NEAL, HEAFSEE ) RSD .
2.6 FitFAIE

[ H SPSS 20.0 FAFREAT Gt 2 50 A, SEER K
P LA X £5 RN, &AL EE AR B 25y 22
I3
3 #R
3.0 AHAREIETEE RIS

K CCK-8 V245 Mk At 111 250 RAW264.7 41 i
A, 25K 1. AN TR IR AR L 2
X A0 s R AN ] o SRR JE O 20 mg/mL I,
eSS T i s s ) o R N B o7
50%; IMAE 0.078~10 mg/mL, kA1l 24 0] LIk
g e, HTEIREA 1.25 mg/mL K2R
R S8 P ¥ 12 B
32 BNESHAERNELR
3.2.1  SRZGRFIRDN AR SEIG R g a5 R WK 2,
KHI HCS HAR ] LLAS 21 40 it 7 Wik 4 £, 258 1t 4
HIEIE .. RAW264.7 AIRAEVEAN R G, A2k
PEICARC AN B NG, % DAPI Jekh 4
BCHE CL IR A MR ) R s S R G SR A, AWl i
108 22 W A i ) e Bk s o 1 2 R R e R
MR IRANF 25 250 8] R Channel 1. Channel 2.
Merge DL SCERAF R A Hran o i F o i
Bl &5 G A8 B ol BUE W, AN 7] 45 24 1 18] )

200

150

100 4
50
04

0.078 0156 0.313 0625 1.25 25
L2/ (mgmL ™! )

HATE 2R /%

Bl 1 $kRILZE3T RAW264.7 HAIEFERI M (X £5,n=3)
Fig. 1 Effects of D. opposita on RAW264.7 proliferation
(X *s,n=3)

. ....

DAPI GFP-E. coli i

-
100+
50
2 6 12 18 24

TR/ %

(=]

25 2N IR)/h

B2 ARG ENAEEFEZNFNE (X £s,n=4)
Fig. 2 Effects of different administration time on cell phagocytic
rate (X £s,n=4)

RAW264.7 i %W GFP-E. coli SR, 452
12 h A R FEAR k4 e ik D g

3.2.2 %-mmﬁﬁﬂﬁﬁ*%m%m g5 R
Bl 3, mNE R SR, BRI AR ok
A I 20 A ME%oé@%ﬁﬁﬁSOWMA
NP RN 50 fFEE, 4 AE AN B ) A
%, R RAW264.7 40 7k 40 11 1 i B2 5 K
3.2.3  ZHTR RN A AR SR R e 2 A LA
4, EPIRE TSGR BRI A, AN RO (a0
RAW264.7 4 oA W 4t b (K52 AN [A], - 03 1.5 h vl
DA e KR AT 20 00 P A Wt 2 R, I ) R e 3
AT



* 1608 ° LES ]

Chinese Traditional and Herbal Drugs 2% 48 3% 3 8 # 201744 B

o ....
o ....
v ...

DAPI GFP-E. coli =31 vaxiis

3 FEBEFEHHHREEEENZE (X £s,n=4)
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Fig. 4 Effects of different stimulation time on cell phagocytic
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