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W 240 i A 0 S S AR AP AR T Z IR e HAT,
FE MR AN o BB IR BOR T, SR . Rk
S I e 40 M 4 o3 8 0 R L AR T B
AR T M B A oy B . Al A AR
B3R 09 SCHRAE , [ A £ 2 i v 2 i A AT
FEIMRD, AUA 19— SCER A I8 PR TR A
29 o M A PO Y 23 B R SR 07k AR AE S
RN 7L 3h o 1 W A M A O S L BRI ik i
fiff B, LA ARSI R, IR A R
WA E v M oy i . alidl . AR IR DL
YETT W, N IO R O IR R A 2
SR8 IO 25 T 5 B Al

1 MRS Tk
L1 SRIEMR
KM e  HANE SIS BRI

Bel o 3k AR B 24250 gl B 0 37 TR BR K &
gih, KEEHIAE2S o CEA, REFRTRIFE
fREAES.0 mg/LLL |, pHIET.2~7.8JuH N, & H
MR 20, F M Sk A R T 1 3%~5%,
N7 dfF T 585 .

5230 B AR LI (Vibrio mimicus) B B
04-14FH AR 52 50 %5 M FR IR 7K 5 # 1R P 43 25 4R A5
FHRAE

FE2EXH (&) Hank’s P73 . A6 4 107
(FBS). RPMI 164055 57 W LA S Gt i My 351 ok 5
E Gibeo A B 7= it 5 F S IE 25 A2 Al i 2 15 3 57
& R IR R E SR R A BRA R
mh s B JE BTV AR Z2 85 (LPS) M Sigma/Zy 7] 7= i
i S RNATRBOR N & . O il &, ik
Jis G5 R L TR IR (PMA) . il 2 DU 0k 1 (NBT) Al
T AW (DMSO) I B R MR AR LR (b
TOABR AL AR AN AT R = AT &

1.2 EaBFREEEERMAMN DS

X b Rk ke ) R i 0 1% MS-
222(WJE 100 mg/L)JFR B 52 50 B f, (KR DI
T5%IRG T EE, KWBTRmERER, MTEA
¥4 B9 JC R PBSZE #h(0.01 mol/L, pH 7.4)f %%
FRMLA, RBRIGIESMENT SR, HrmE,
L BRI LIPBSE thIE k. Z 5 G 45 3k
BT RERGEMER S LR AE)ZE, 2T
FWCE R (2915 min), P HPBSZE #h il i VE3 IR o
BCEF, PRIRR AT DL 26 5 b R 40 M I V% iF A PBS

L, FFARTS I RE A S AR B AR IR
BEAENHE.

X b AENE B B e B iR h & ¥
AL HE S () B BEFE 40 B R (AR R <1 mm®), FRELS ¢
HAHE TS50 mLE LB, A 10 mL4H i 7H
ALV [FHHank s S 17 W& B il A9 1.7 mg/mL R R i
IV, FFUIN5%(V/V)FBS], 28 °CHk 7 1% 346 1% ik
PR % (250 r/min)iH 02 ho 3 A0 5 09 20 AW i
400 H 7% ™, JEWHE A 15 mLES.C4S, 1800 r/min
08 min, WAELIIEUTIE, FHank’ s -7 Bt
VKRG, TR HR BE R 1x 1084 /mL A% B 40 I 2 0
A 1 OF = i el SN S ' AN N w1 DS
211 IR

¥ b AR B A B E w5 i F
% I 75 H A A0 B X ) A 3R PR AR R
B E REA A . B 15 mLEs 048 R IR 2%
M HA3 mLAr B W L2 mLAr B W2, ) b i
ST o WS mLEA A RS VN AE 43 B W I L
1 800 r/min%.0>30 min/i, WAEY B _E T #47
WS, AAmER)Z . RILA A LEES
EwEdiff), RILAETIZ(E SE ). 7
BEWZ MO ME)ZE . B R /N O W B R
AP@EEBES —15mLE0E T, HERH
Hank’sFH i Be37%, 1800 r/min& .[>8 min,
W, 1 mLB% B RPMI 16405 Al 57 7%
[94% (V/V) RPMI 1640. 5% (V/V) FBS. 1%
(VIVYFURAE W 0 E B A B 0 o W 400 i B V7
H50.4%G B EJRA10 L, JR2), B0 pLik
AW T M EA N, 35 LB A, §#E2~3 min,
T T XTI S S T, IRt
TR LA 15 R (%) o

1.3 E&aEEMmALL

SR FH 26 57 WU B 2 58 JOT 43 85 1) i 5 O 4 e
Wk T a4k, HISR FIRPMI 16403 il 5% 75 Wk 8 &
LR EAE AT, HENREEEE
310 /mLIF AP F96fL AN RE 7247, 100 uL /4L,
28 °C. 5% COMEFRA T IEFE . W4 nERnL4e
EBMRIHES 29, I AHT B RPMI 164058 42 15 37 i
[84% (V/V) RPMI 1640, 10% (V/V) FBS. 5%
(VIVEARILEE . 1% (VIVPUUE YR, dkseks 5%
12 h, FRRFFEPRIHEEFRIE, I ARPMI 164058
LB SR AR BB 3R

14 E&FERMEMNEREARIEF
FIRPMI 164058 4= 15 37 W06 4li4k 5 1) B 20
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e BE H B F3x 10 /mL , £ T 9671 40 i 1
FiM, 100 uL/AL, 28°C . 5% COMFEM h k%,
F 40 ML FF 46 WG BE S5, 4% 20 ug/mL LPSAYRPMI
16405¢ ISR WA TR, DUS RERR2 dif il 1R .
U 500 pL IR IH 8BS 32 %, F-AM 500 pL
B I R R AR SR SR

15 IEFNEaERMAMETE

maf & EkE BIRE 33104 /mLiY
21 i B VRO A TG A A0 IC A 35 mmd 35 (1L
1, F28°C . 5% COMEFEM TR, Hig24hm
BB AR IE H, I Hank s A7 i R0, Hi o—
HWEEYe A, E B TR ML & S 4
PR s AT AR G BE AR B, O TR L
H1, 3000 r/mingS.005 min, # FIEW, 40 TTTE
1 mL 4 893%I% — B4 °Cilt % [E £ 10 min,
6 000 r/minf .L>5 min, FFEEW. BEfE, % X
kR E R AT — R AN K . L, AR
PIF®Y, G R Al —r e TR A e €05 16 38 ) L B
(H37, HT7700) F XL 40 ML A 5 254 o

mpp R FEARES T RIS KR
k3% 104> /mL I 40 B 2 F F 12FL 40 Jfa 355 %
M, 1mL/AL, 550, FARPMI 16405¢ 4 15 32
Hige, TRomMuss BEiA FI80%IN, FyEFEW, HAL
AT mL Trizol 24 f# W WK HT, B 2 40 it 458 i
7% o i8I B RNAFE BUA ) 6 52 Bl i S RNA,
JF LA TIANGEN FastQuant cDNASS — i £ 1 i 7
B S A B cDNA . MR i 7 £ 53 0 240 i 1) 4 5
PR &2 F ge MCSFR (1 [ 105 40 it 42 9% 30 354 1A
T2 K)F 5" (GenBank % 5% 5 KF444352)#% it
— XSRS (5'-ACCGATGTGATTCT-
CAGCTC-3"; 5'-TCGGGTCTATGAAGG-
GTAG-3"), HTY HgeMCSFRIEH , 25 uLi 6
FE#PCR (RT-PCR)Y Hi{A R : ddH,0 9.5 uL,
cDNABEHZ2.0 uL(RPMI 164058 4> 1% 37 W Ky 9 14 %of
f8), 20 pmol/L b FU#5I4#450.5 pL, = PR L Mix
12.5 pLo PCRIZ W FEJF : 94 °CHIZAEHES min;
94 °CAEP:30's, 53 °CiE k30s, 72 °CHE{# 1 min,
ISAEA; 72 CCALEM 10 min, PCRF=H£:1.0%
Tt IR R R A R B, B [ iR 5 S i
PCR™=W), I+ 5pMDI18-T Simplezk 1A i # i,
pMDI18-T-gcMCSFR, % i F 4= 4 2 4t (‘L 0O A R
ZS AV HEA T S

W E v 0 7 i o) A A FHRPMI 1640
56 4B IR WK I 15 05 200 B v 5 8 %% 22 2¢10%4>/mL,
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B 12fLan s 5, 1 mL/fL, 28 °C. 5%
COBEFRM G #2224 h, O FC R A 42 e W 2 4
MiREFRM, Hank’s PR PE3UC, AR hy1.5%
10" CFU/mL 1Y 28 4 /R B bR K 36 19 #2859 18 04-
14 BRI, 1 mL/AL, 28 °CHLIEF 30F160 min,
BE 5, 40 3% S E S, AR R
A, BEEEBI(H S, HT7700) WL W i 5
A,

W E v vm 6L B 5 R R K AR ) 535 H
RPMI 164058 4 5 37 W (R J 3 41 ) A14% 20 pg/mL
LPSHJRPMI 164058 4 1% 37 W (il 18 2H )5 15 Wk 240 i
e FE K 2 2x10°4 /mL, 4 2 96 1L 40 it 855 3%
B, $ERpiER100 uL/AfL, AF41A— B IR A 5
H3fL, T28°C. 5% COREFEM PR, 0l T
Wife 212, 2436 hitf, HFLIMIAL00 uL. 1 mg/mL
NBT(# 1 pg/mL PMA), 28 °C#E/EM1 h, Bl
J& , BEFLINA120 uLJC/K H EBEAE FH 15 min, T96
AR R BT 280 r/minS 0310 min, # I
THW, H70%H BEE L3I, BfLAMA120 uL
DMSOFI# 42 mol/LIKOHYE K 140 uL, i
WS min, AE W A UINE, BEAR I E ODg,,
H. L8 RHEH3NE LA F L% EE
(ODgr FEEESD)E IR, I HIE 2 5 A i 4l
() ST IR 2 R PR AT B2 0 T o

B B m e fF R R R E I (— R AL R) A&

53 5 FHRPMI 164058 4 15 77 1 (R F L 41) Fn
420 ug/mL LPSHIRPMI 164058 4> 15 752 Wi (RIS 20 )
5 B 20 M e B R 2% 108 /mL, 9641
YA L SR, 100 pL/FL, A4l 5 — 5% 37 I H) &
23fL, 28°C. 5% COMEFM T IEF . 40l T 45
FEE12, 24136 h, FENOK MR F & ( LiFH =~
KA BARA B 7 ERAE 36 B 51T NOMe B A U
iy 28 ) VE F 4% 5236 2H OD s o FI KGN, 3 1y b v
LB GFEALPAINOWR E , ST 45 R A4
3N AL HINOMR FE (NOWK J& F- ¥ fH+SD) %
7N, I 5 AR A 1 VT R T e
(T

2 4R

21 NENE&ERMENEE. FERE5HE

A0 R M B TG B Sk BT IS B
APRIE , MRS bR AR R oy v, H
RO A JZ DR B o2 B, T AL AL B2 b B
A 2 56 A B, ARSI B I A = B A0 B
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Vo FH 2 R AN 43 N o B B
BT A 2 A M B, R AT B 351 mL
W BE 2R 3% 104 /mL I i B A0 B, & Wik
Pt 25 R WIR, A RAR TS R 8 99.62%+0.13%. 15
BB T AT UL N A3 B Y W A L SR 24

20 pum . - b

89%, HARFBUE R, MR MBRYIRE R, J+&
DS SR EANIE (RN . RN 2T
AL ) o ) IR A48 L (R P AN B s ) IX i B
(El1-a), 2825 55 W e ok 4l s %) U e 5 I 4 i
B2 KT 95%(E1 1-b)

1 FIEERMEURNSBEHMALE R E S R E 4400 x)

()73 B 1) 1 EL W 40 (37 SR AR ) (b) 24K I 1A i M 4

Fig. 1 Isolated and purified intestinal macrophages of C. idella observed under inverted microscope (400 x)

(a)isolated intestinal macrophages (arrow); (b)purified intestinal macrophages

22 HAaRGERMABNRKESR

g MBI kM, R da ke
Wik 8 L b A R AR A, I B A B4 i 14T B
(Kl2-a); ¥53RJ52~3 dit, 4Ufgkel e d K 52
BRIBAR, RFZ G K (E2-b, 2-); HiFifE4~5d
B, A REESELHIE, R R,
SIS RANMIIC A BE IR F95%(1K12-d, 2-¢); H57#120d
Y1 A7 15 SR AT 0t 90% (1K 2-1), B )5 20 it 1% i
WIS AE, BFTRERT, 23 diE3R
58 AT,
2.3 EFEMAI RS RHIE

B 20 i 22 B [ — 5 W B QL 5, B R
Al UL R FDE SUE I, K/ 6~12 um, I3
P A 25 RN R G R O i ORL ;MR A
Koo e pURWE €, i fE T 40— (1 3-a) . B 5T
HLBE N ) UL 20 M b £, MO A o ik . W
MRS ay, AR DR (E3-b), kg R
5 B T s 200 L 1) T 25 25 M R A

24 BERMEEOEFFUERES FHRRESN
A0 I A0 B v R T A2 R (geMIC

SFR)J2 Fi 41 iy W 41 L e A () bp 75 40+ o dl i
RT-PCRK: Ml gc MCSFRTE J AR 35 557 I BE 41 Jifd v (1)
Fak, DI EE A p 3G RN 607 bpHY
H L 47, T ZERPMI 164058 42 15 55 b R
K 1) 5 )3 A (18 4) . I 315 GenBank i 5%
H ) geMCSFREE A [R5 £ 1599.8% , A TE S 28417
(G—A). 44301 (T—C)FI8211 (T—C)Ff FkAb & A4
TINRAR, R ER, WEEAN MG a8 T 7
815 IG5 20 L 1) o S P AR AR 0 T

2.5 FAE N0 RY &) RE

o 5 5 A4 55 AP0 S TR L B 30 minf, B
B T RIR SR B A WIS, R E A i 4~
6N LS IR B (7 3k Fim ), A ss e s, KL
BN 5-a); HEEF 60 minf5, AEAF W40 i
PR A R o W T 200 D, A S IR P Y A R
IR AR T B A (7 Sk PRy, WS E A £
VA T A 5 0T (181 5-b)

2.6 FAEREBAEAIITIR R AE M

A3 5 % FINBT: Fl Griess i 6 0 7 5 %5 21 i
o AR E 3 — A AL ORI A0 Y R
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Fig. 2 Intestinal macrophages of C. idella after different days of primary culture (inverted microscope, 400 x)

a-f represent intestinal macrophages after 1, 2, 3, 4, 5 and 20 days of primary culture, respectively; arrow indicates cell island

W Wi 2 R % P R T IO % R 1 o A A A
[f] 5, LPSHREME JE F w4 g =4 S A iy 6 Fn—
AR LPSHIBLA g 2 i = A 41 A P 2R A g
183 = T AR RO B2 (P<0.05), NOF=A: it
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B, T4y B 4 3% 04 B A0 i WG A0 R 22 LP SIS
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3 g
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(a)Fit (R— 75 4 % Qe o A I B OEBEIR JT (1000 x), Nu. ZHHIA% s (b)BE R il —F7 A5 R o e 0 4 M B9 AL BE IR A (3 000 %), MIt. ZRbir ik, Ly. ¥

L3I

Fig.3 The morphology and structure of intestinal macrophages of C. idella after staining

(a) light micrograph of cells treated by Wright's-Giemsa staining, Nu indicates nucleus; (b) electron micrograph of cells treated by uranyl acetate and cit-

romalic acid lead double staining, Mt and Ly indicate mitochondria and lysosomes, respectively
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Fig. 4 Expression analysis of specific marker molecule
M. DL10000 DNA Marker; 1. RPMI 1640 complete culture medium;

2. cultured adherent cells
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FURL G L 45 A2 i B, Fe 2k — L alifh, X T A
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0 M T AR MR AR G T E BRI, AR E &
IS Tt s s = TN 10 N I S RS S IR 7
1043 ¥ v BB A B A 52 1 2R 7 i ok Sl Ak 41 2
W, RSN E AR, REETC
HH ity 00 I 200 LR 9 TR 32 A 2 £ i
SN [ TE S SR A9 e e | I8 B N 571 K 2 N L
Kl g BT o X, A IE AR P I 40 BN B
HOGBERE F75 Ri40 M 10~24 hN WG BE . H %
YR, 5FR24 WEBHISET:; B4 7E2~4 hiN
Ul R ELOGRE A, SR H 28 S W RE VR R B S
() R £ figy I A B R R AT Atk . S5 R R
23 e WS R PN 20K (35 4R 1278 s ) B 96 8% R T
A A3 B AR A5 4l B K T 95 % A W BE gy 95 240 it

21 K 7 T R ) I 0 A D R R
EZ R . ARG LB I10% FBSHIS %k
10155 B9 L-15FIRPMI 16404 i 5% 35 W (1) 55058
R BT L-1555 332 W b Je AR 3 7% 0 g w05 4 i
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() B M5 41 f 5 025 9B 2L 0% 7 30 min, A7 Sk R BLZAS IR (3 000 x); (b)) 1 41 A 5 0025 9B 2L 0% 7 60 min, &7 ks A2 &R 1O IS
HIE (3 000 x)

Fig. 5 Intestinal macrophages of C. idella containing phagocytized V. mimicus

(a) intestinal macrophages were co-incubated with V. mimicus for 30 min, arrow indicates V. mimicus (3 000 x); (b) intestinal macrophages were co-in-

cubated with V. mimicus for 60 min, arrow indicates deformed and degraded V. mimicus (3 000 x)

*1 EapERMBRANITFRRLENE

Tab.1 The respiratory burst activity of intestinal macrophages of C. idella

SN R RN 2 T
AEFEI [E]/h oxygen respiratory burst activity nitrogen respiratory burst activity
treatment time Nz e A AHHH A
unstimulated group stimulated group unstimulated group stimulated group
12 0.40+0.00 0.50+0.00" 9.37+0.17 14.9840.28"
24 0.25+0.00 0.44+0.00" 29.50+0.10 40.44£0.17"
36 0.32+0.01 0.47+0.00" 17.98+0.32 33.67+0.17"

MR ZER R E(P<0.05); K ZEFIREE(P<0.01)

Notes: * indicates significant difference between the two groups (P<0.05); ** indicates extremely significant difference between the two groups (P<0.01)

B, A =2 R HEY, A5 K IR R
TS TRTRASAL A, 407735 i ) R 2 9 1)
Vi BH i 15 I 0 7 3 5 3R 9 P AR R DI AN B
1M 7ERPMI 164035 77 Wi Hh 35 S 0, 0 240 e AR PR
il AR K A FOIR, AR BLE e K, 4
M A BE R R A A MR T BB, i &
DUAEIE20d, AR SHKEE | R tElRE S
R U R g R S 5 UE ST B 5 A 0 RE A MR
WEANAE . PHIE, AR 10% FBSHISY% 5 fa I
RPMI 16403 5% 1 55 7 75 0 i B 105 41 A 1) 5021
B, O SCERIRGE , RS0 3% 10 25 240 M i 55
NIRRT N W L8710 e o SR
AHI 5T 45 S AU S5t R B A iU T AR i R A
F I 200 L3 5, 2 BT ) R A B ) A T R R
R

gi LTIk, AHEIT ST T R A g B AN i
(4 43 5 % 5 0 T i, T AR R 0 g I 0 e
Al BE L IG TAE, AT AR R AR A e S 1
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Isolation, cultivation and identification of Ctenopharyngodon idella
intestinal macrophages

TAO Huizhu, XIAONing, ZHAO Yuting, FANG Hui, LI Jinnian"

(Anhui Province Key Laboratory of Veterinary Pathobiology and Disease Control, College of Animal Science and Technology,
Anhui Agricultural University, Hefei 230036, China)

Abstract: In order to establish the method for primary isolation, culture and identification of grass carp (Ctenopha-
ryngodon idella) intestinal macrophages, in the study, the intestinal mucosal lamina propria mononuclear cells
(LPMC) were firstly prepared by curettage combined with collagenase IV digestion. Then, the intestinal macro-
phages were isolated from LPMC suspension using fish organ mononuclear cell isolation kit and purified by differ-
ential adherence method. The intestinal macrophages after purification were cultured primarily with RPMI 1640
complete medium supplemented with 10% FBS and 5% serum of C. idella at 28 °C in a 5% CO, incubator, and
these cells were identified by morphological examination, molecular marker detection and function validation test.
The results showed that the yield of intestinal macrophages was about 3x10’ cells per fish (about 250 g in weight),
with a survival rate of 99.6% and a purity of more than 95%, respectively. The adherent cells in primary culture for
4-5 days were round or polygonal, the cell volume increased obviously, and the confluence degree of cell layer
reached 95% observed under inverted microscope. After staining, the adherent cells had the morphological and
structural characteristics of macrophages observed under light and electron microscopes, respectively. The expres-
sion of macrophage-specific marker molecule (macrophage colony stimulating factor receptor of C. idella) was de-
tected by RT-PCR. It was also confirmed that the adherent cells in primary culture had phagocytosis, and LPS
could significantly improve their respiratory burst activity. The above results indicated that the method for isola-
tion, primary culture and identification of C. idella intestinal macrophages was successfully established for the first
time, which might provide a cell model for research on the intestinal mucosal immune response of C. idella in-

duced with oral vaccine.
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