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AT AR METT . H TS A M 53 B
% 3 R % R A B 0 1k A T ot H 43 3K
o BRA R UORGE Tt I A B R,
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GRS E S OREN T Y M
(Oreochromis sp.) ] Il F 40t ) f 1R 43 18 254
A1 JE L3 B AR AT A0 B e A, AR G 4
T e A AT T 2K T P e 200 L A e P —
Bl BREARAGFE R B MR AR, P72 Ga g
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B R 2N A, 3R e BTV R B 0 A
U L B R TP MR A . DG TR
G5 i B R4 A 53 5 A SC I AT A R WL AR
B, FAARSLE AR R EEAAEASE, e
FEANTE IAN & B IE BT R ABRSE
TN RIS E AT, Eaifbrb YR g, X
Sy BRI P R AN AT IEAS | A s I RN T
PRI RE A5 Jr T8 ARG, B 7E Ry £ S p Rk 41
LR 43 2 Oy i ) S BR AL FE R RN S RERE, Rl
JJE HATT E NEU TIREn o 2 (4 i i Ak o 3 %+
E— s A NEU X R AR ) KSR G 5 I Iy
ML AP R AE A R X

1 #MHEFE

1.1 K

SERE 25~30 g MRLA (W AT AR LT
SR A FRAHE M), KR 28 CEAERE 1, IR
ToFE, HEHLEHE 3 R, B AR A Houlge,
BUFF . ML, A AR B A R S SR D GCRV K
W, A TCHR R, AR R S il £
12 FERF RIS

£ 258 I A rP P A 1 AR A (R
sl BHC A R, HE), RPMIT640. G4
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(Diff-Quick Cell Stain, ZRiff D1 RA:YHAH RA
A], W), CCK-8 kil & (Beyotime). i I i Fg
(phorbo12-myristate 13-acetate, PMA) (Sigma /A F],
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Fril (BioTek 23 W), L), fHIREFRAH (Thermo
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3x10%/mL Y20 M0 B T4 BE A, 45 A 21 4N,
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ZEISS Axio Scope A1 Y627 I fl B LA I 411 BE
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R OTERFINK, SRIRIG B, &S A,
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MR E T AHMIC A, 2.5%% —BEE E, gk
CEERGIBIK . BT H: . %4, AfiE 7B
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BRI IBLT G(KI-Py G)J& MPO HiA Iy (5 )50,
I 200 pL ¥ FE Ry 3x10%/mL 19 40 i & T 303k |k,
45°f R IR ME ST AN M, PP BRI BORD, BT B R
T KI- Py G TAEM Yt 1~2 min, 25 il b e
B, %R YLl HIELRW T, ZEISS Axio
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Fig. 1 Morphological observation of neutrophils of Ctenopharyngodon idellus
a: neutrophils isolated from the middle kidney; b: neutrophils stained with Diff; ¢ and d: neutrophils observed by

transmission electron microscopy; e and f: neutrophils observed by scanning electron microscope.
A: type A particles; B: type B particles; N: nucleus.

B 2 KI-PYG Yo B g v P 40 A i
fif MPO & ki 4 (2 50kE

Fig. 2 MPO of Ctenopharyngodon idellus neutrophil
showing brown granules stained by the KI-PYG
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FIEEEE 3). B 10 NMLEFGEE, 4l T
RS, ¥nik(97.70£0.76)%.
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Fig. 3 Ctenopharyngodon idellus neutrophil activity
detectied by Trypan blue staining
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Fig. 4 Functional activity detection of neutrophils of Ctenopharyngodon idellus
A: MPO: B ROS: C: NO: D: NETs. “**” means significant differences comparing with the control group (P<0.05)

e, H A B R A5 Rk i Y 2 T IR (P<
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2 TR 4 (P<0.05)(#] 4D).
25 CCK-8 il 48 faFiE R4
EFEHELE 0 h AT RN (97.70+
0.76)%, it CCK-8 il &R i R, R4
BR R 24 h W20 AE TG 24 (89.91+3.56)%, 48 h
(65.1245.50)%, 72 h “H(29.69+1.64)%, 4HMINE 1)
BE S SRR P B 2R RS, HAE 24 h W
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Fig. 5 Tendency of Ctenopharyngodon idellus
neutrophil survival rate in vitro
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| solation, identification, and activity detection of neutrophils from the
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Abstract: Neutrophils are the most abundant non-specific immune cells and are critical in researching pathogen
invasion resistance. Providing abundant cellular materials is fundamental for understanding the function and im-
mune defense mechanisms of neutrophils. In the study, neutrophils were isolated from grass carp kidneys using a
fish-tissue neutrophils isolation kit. The neutrophils were purified by the differential adherent method, and their
morphology was identified by Diff’s staining and electron microscopy. The characteristic enzyme myeloperoxi-
dase (MPO) was identified by potassium iodide and pyrro-red G staining. Using a multifunctional microplate
reader, its activity was detected by the ability to express MPO and the ability to release reactive oxygen species
(ROS) and nitric oxide (NO), stimulated with Phorbol 12-myristate 13-acetate (PMA). Neutrophils could also form
neutrophil extracellular traps (NETs). The expression of MPO and the ability to release ROS, NO, and NETs were
detected by a multifunctional enzyme plate analyzer. Survival was detected by the trypan blue staining and CCK-8.
Results showed that the isolated cells had the morphological characteristics of neutrophils: they were uniform in
size, with round or kidney-shaped nuclei, had type A and B particles in the cytoplasm, and indicated the charac-
teristic sepia enzyme of MPO by staining. Purity reached (99.3+0.53)%, the number of viable cells reached
(97.70+0.76)%, and the viability remained at (89.91£3.56)% after they were cultured in vitro for 24 h. By stimu-
lation with PMA, the expression of MPO, ROS, NO, and NETs was significantly increased and positively corre-
lated with time. The method of isolating neutrophils from grass carp was successfully established in this study, as
the neutrophils showed increased vitality. Furthermore, this study provides a foundation for further research on the
function and immune mechanism of fish neutrophils.
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