BW)2EHei& Chinese Journal of Zoology 2015, 50(2): 231 ~242

35 0 2415 A I 2 ) kAR

ol Bk RMZET Fam H 7§ OF X
HEE M B AW

VAR SR e it 625014

TE: A THFORNEM (Schizothorax prenanti) MLANML & A K & R, KH Wright’s. RS K
[K (PAS) FIJRJHE B (SBB) i iidixisF MG M ILE . HE. MATFAZE T e e, TH%
HRENABAZRRE N — BRI SREW: FOREOMMBEITH AR MEAR,
PREARER. WARARMEAA R, HXSHRRNEEHEE 3 AW, BEGHE. 4IHEME.
BB B TR VA RIF B &ALl M R TEAS . R/ LU S QR AT, ORI AR B Il
AMAATRES K, HoP A PAZ AR R, K/ R (18.90 £ 1.59) um x (16.32+0.70) pm, # 4 FigH4L
HhSUURRIY B B 21 40 M FH A% 40 B AR S W P B o LR R R, 20 il 0.64% 1 0.59%,  JEURE At AT J5Uk 12
0 5378 R BRI R BB SRR, FERF R A AR, MRANE S LGN B g R B R A L AR, A
R ILE G PGSR B RO S DR E G R, DRI A kgl
MR E SRS, BRIRAE R4 I PAS JetaBIvESl, FARBY B SRYE,  ELBH kB AN W s Wi s R
R A0 B A\ DR B 2 B B B ) SEAZ AN B, PAS BHPE W8 s 10 SBB Je BB, Rigifi . bk 40 iy A
PRI A R, ARG B R A B B AT P Y R SRS . R AR R E
buw e YV N EE NG N R N TR o T v o SR Nl - s Bo i ) b N S DN A N o =
ST IR R B Tk PR s H BT % U 4 AN 4T 2 3

KB SR Al AR RS R JhSHE B A

REINHES: Q952  XHAARIRFE: A XELHS: 0250-3263 (2015) 02-231-12

Morphogenesis of Blood Cell Lineages in Ya-fish (Schizothorax prenanti)
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Abstract: In order to clarify the possible patterns of haemopoiesis in Ya-fish (Schizothorax prenanti), the

method of Wright’s, Periodic acid-Schiff (PAS) and Sudan back B (SBB) staining were used to stain the head
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kidney, trunk kidney, spleen and liver imprints. The present study aimed to understand the location and
process of haemopoiesis in Ya-fish. The data analysis was performed by the software of Microsoft Excel 2010
and all shown as Mean + SD (standard deviation). The results showed that haemopoiesis had the following
series: erythropoiesis, granulopoiesis, monopoiesis and lymphopoiesis, consisted of precursor, young and
mature stages. According to the morphology, size and proportions of blood cell lineages, monoblasts were the
largest in the precursors and the size was about 18.90 + 1.59 pum x 16.32 + 0.70 pm (Table 1).
Proerythroblasts and monoblasts were the predominant cells in head kidney, accounting for 0.64% and 0.59%,
respectively. Granuloblasts and lymphoblasts were regularly present in trunk kidney and spleen, while rare in
liver (Table 1). Furthermore, thrombocytes were observed in four tissues imprints and macrophagocytes could
be discovered in liver (Fig. 1). Thus, haemopoietic tissue was found mainly in head kidney, trunk kidney and
spleen, and only a small amount in liver. In the granulocytes lineage, except for the blast cells, the young and
mature cells were PAS-positive. and staining intensity of PAS was increased with the maturation process of
monocytes. Lymphocytes, granulocytes and monocytes were SBB-positive, and there was a difference of
staining intensity in immature stage cells, while the mature cells stained intensely with SBB (Fig. 2). During
maturation process, the size of erythrocytes decreased first and then increased again, while the sizes of

lymphocytes and granulocytes consistently decreased. Gradual chromatin condensation and the increase in

haemoglobin content were observed during erythropoisis (Fig. 3).
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Table 1 Cell and nucleus sizes of various haematopoietic cells in Schizothorax prenanti (Mean + SD)

R

A KN Size of volumes Mut% KN Size of nuclei

Cell types Kt (um) - JifE (um) K (um) AR (um)
Major-axis Minor-axis Major-axis Minor-axis

JELT 4112 Proerythroblast 15.00 + 0.56 13.53 £ 0.51 1201 £0.41  9.89+0.28

aaE 44040 Basophilic erythrocyte 14.32+£0.36 12.10+0.78 11.19£0.56  9.01+0.49

Erythroid F LA Polychromatic erythroblsat 13.14 £ 0.46 10.54 +£0.80 9.74+0.76 8.24+£042

lineage e h 21 41 i Orthochromic erythroblast 8.81+0.76 7.19£0.72 552+0.58  4.35+0.78

2L 41/ Erythrocyte 13.69 + 0.63 7.74+0.52 6.10+£0.46  2.83+0.23

J5URE4H . Granuloblast 15.05+0.77 13.79 £ 0.69 11.55£0.90 9.47+1.30

EL4hki 4Nl Young netrophilic progranulocyte 14.21 £0.50 12.10+0.34 11.78 + 1.34 9.63 +0.85

— LMi Neutrophilic 13.64+0.71 12.05 + 0.62 1146 £1.66  6.87+1.41

TS ngral‘{u locyte Tig I Basophilic 14.18 £ 1.51 13.20 +2.38 11.93£1.90  7.01+1.20

Granuloid %1 Eosinoopilc 12.16 £ 0.57 1213+ 1.15 1099 £0.64  6.68=0.90

lineage 1 Neutrophilic 11.26 £0.29 10.33 £ 0.88 1007112 6.94=1.30

ﬁgﬁﬁﬁ oyt Btk Basophilic 11.67+0.71 10.97 £ 0.91 9.14£039  595+1.01

&% Eosinoopilc 11.19£0.13 10.29 +£0.98 9.21+0.77 6.69+0.78

B4 e Granulocyte 11.99 £ 1.04 10.59 £ 1.21 823+£129  4.19+0.64

g R4 Monoblast 1890+ 1.59  16.32£0.70 13.29+1.07  10.01 + 1.05

Monocytoid % H#% 40 il Promonocyte 13.02+0.36 11.78 +0.14 11.15£096  8.16+1.17

lineage R 40 Monocyte 14.53 £ 0.94 12.87 +0.83 1098 +1.09  8.94+123

MEgmz BN Lymphoblast 11.85+£0.54  10.73+0.95 9.90£0.75  8.11+0.55

Lymphoid IR0 Prolymphocyte 11.17+0.73 10.02 £ 0.58 933+0.53  7.53+0.91

lineage W41 Lymphocyte 9.97+0.74 7.83+0.72 8.37 +£0.55 6.94+0.77
i 424 Jfl Thrombocyte 4.60 +£0.41 3.27+0.29

5 I 41 B2 Macrophagocyte 23.03£0.31 17.81 £1.27 8.77 +£0.40 8.24 £ 0.04
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A, HK/N (23.03 £ 0.31) pm x (17.81 +
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B 2. o, JRAT A AE Sk R LR oK,
H0.64%, HUGERERPE, 254 0.56%F
0.50%, JFHoR s JRUas For 40 A 7 b R Sk
B e, il 1.35%80 1.02%, I
R A AR ORI AN A, AER P A% IR
IO 5L 0 U)o R b ) B A A L 2, A
1.60%, HSKERE: JE Az g A sk
B E B A, 8 0.59%. BRALL
AN MLAE I 45y, LA 68.09%; ik
BRI /e S BRI R S Ll 2, e AT
FIREG D, AHSKE 1) 29.5%; Rk 41 g
R %, b 42.05%. PKSE D245 AT
CUNML R4 M RN B A0 R I R A R B Sk
R, A R AR . AE SR

Jr B R AR AN R AT AT, AR A L ER
21 .
23 FHHEEAMMEEREHRNEEE
S P2

140 73R KK 5 B BeZ I Fijan (2002a,
b) FrHEdE BIbRUE, TORF 40 i 3= 25 20 40 i
AR NI PAZGIMR . R0 R A
fs 4 1 o
231 AAIAR JRL40E (proerythroblast,
PEB) (/& 1a), LRE, RO, LHR.
MR AR BT AN S, RRIE O, MR
JE [ 8 B (e, T TSR R R e AR AT X
MUk R BETE, o 4 4 M ) 4 R oy, AL
R O T4 M — ), (HAN S RBEAHYD, A G
R R, R, AR LT A,

gher i (B 1b~d) aTLAsrh 3 AN EL,
R 24)21 41 i (basophilic erythrocyte, BEB) .
HAZLAN Y (polychromatic erythroblast, POE)
FIE 241 e Corthochromic erythroblast,

®2 HALHEFRMMMEEHRESRE )

Table 2 The percentages of different blood cells in four tissues (%)

FaR ] P R4 i AR SV i S N [ T .
mm AR AR REATRRHCAR File o St
. Erythroid Granuloid Monocytoid Lymphoid
Tissues Cell types . . . . Thrombocytes Macrophag-ocyte Others
lineage lineage lineage lineage
J5 4 Primitive 0.64+0.01 1.02£0.02  0.59+0.06 1.13+0.08
KH et Immature  418+039  091+£007  043+0.05 1.61+0.09
Head
kidney %34 Mature 4137+3.17  8.09+1.05 3.32+091  3232+391
Jit Total 46.19+3.92  10.02+1.99 434+096  3506+3.76  4.07+0.12 0.32+0.04
J5 4 Primitive 0.56+£0.05 135+£0.06 0.27+0.01 1.12+0.05
TH R mmature 246+0.19  1.63£004 079009 088002
Trunk N
kidney %3 Mature 3429+487  4.18+0.99  335+1.02  42.05+3.98
it Total 37314398  7.16+0.89  441+1.18  4405+387 637+0.54 0.70 + 0.01
J5 4 Primitive 0.50+0.04  0.60+0.05 0.30+0.01 1.60+0.03
jr KW@ Immature  447+087  1.09+£0.07 045008  273+0.09
Spleen  p % Mature 4391£3.19  273+0.63  1.04+0.06  3323+2.09
it Total 48884399  4.67+0.99 1.79+0.09  3756+2.18  6.66+0.88 0.45 +0.03
Ji Ui Primitive 0.00+£0.00  0.43+0.06 0.07+0.01 0.76 +0.09
g KB4 Immature  341+£061  0.17+0.02  0.10+0.02 1.11+0.03
Liver %4 Mature 68.09+£591  239+098  0.76+0.05  19.80+1.93
&t Total 7150665  299+1.05 0.93+0.08 2167+196  1.79+0.23 0.60 +0.01 0.51+0.04
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Fig. 1 Blood cells in four tissues of Schizothorax prenanti
av ¢ gv 1oy p. SKBFEIAG by js ke maon PEEIRA dyoev g s JREDR £ by it FFERA B =10 pm.
a, c, g, 1, o, p. Head kidney imprints; b, j, k, m, n. Trunk kidney imprints; d, e, q, r, s. Spleen imprints; f, h, i, t. Liver imprints; Bar = 10 pm.
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Jfl: NS. ZE41H: OEB. WMR4hZL4iff: P. JK4iMfd; PEB. JRZL4f; PL. #KC4M; PM. 40iRix4ifil; POE. "4 4if: SL. /Mibk

M40, TH. MA41; YE. h20gnfKi400E; YPG. H4kigiiw.

A. Unknown cell; BEB. Basophilic erythrocyte; BG. Basophilic granulocyte; BMG. Basophilic metagranulocyte; BPG. Basophilic progranulocyte;

DE. Dividing erythrocyte; E. Erythrocytes; EG. Eosinophilic granulocyte; EMG. Eosinophilic metagranulocyte; EPG. Eosinophilic

progranulocyte; GB. Granuloblast; LB. Lymphoblast; LL. Large lymphocyte; M. Monocyte; MB. Monoblast; MP. Macrophagocyte; NG.

Neutrophilic granulocyte; NMG. Neutrophilic metagranulocyte; NPG. Neutrophilic progranulocyte; NS. Nuclear-shadow cell; OEB. Orthochromic

erythroblast; P. Plasmocyte; PEB. Proerythroblast; PL. Prolymphocyte; PM. Monoblast; POE. Polychromatic erythroblast; SL. Small lymphocyte;

TH. Thrombocyte; YE. Young erythrocyte; YPG. Young netrophilic progranulocyte.
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Fig. 2 Blood cells in head kidney imprint as revealed by PAS and SBB staining in Schizothorax prenanti

a~e PAS 4{; f~h. SBB §{%; #5/V =10 um. a - e. PAS staining; f - h. SBB staining; Bar = 10 pm.
BE. RANZL40M: DE. Z-ZL4L4M: E. AL G kigiff: GB. JSURI40AE: LB. JSMEANN: M. S0 MB. Jpiza
Me: MG WEARAIfY; PG H4lkidife; PM. 408 4iie; SL. MMk E4IML; YPG 40K,

BE. Basophilic erythrocyte; DE. Dividing erythrocyte; E. Erthrocyte; G. Granulocyte; GB. Granuloblast; LB. Lymphoblast; M. Monocyte; MB.

Monoblast; MG. Metagranulocyte; PG. Progranulocyte; PM. Promonocyte; SL. Small lymphocyte; YPG. Young netrophilic progranulocyte.

3 itig

3.1 I A3

Hop - 2 i 40 i Ak AR BT 9, AN IR £
REERA—, HZHm M0 R ) T2
FrdikE . s GRS ML R 4R,
WKWy ify ( Leiocassis longirostris ) (4 NN %
2007)~ ¥R/KABE (Cichlasoma managuense) (Jii
BER5E 2008). EK[E L (Sciaenops ocellatus)
(BRRIEE 2006) HAE G (Nibea japonica)
BEIUEESE 2011) 55 AWK HRE
ZUANMNL LA R B A0 i A AR 1 T2 2
SKEAE, KRR, 5 R

SR XTI AR L Dy e 45 18 A
—o AWFURIN, F5 IR RE g A D B
B g AT A0, BAAS9E M oiRe, X5
% Wi 4t ( Rachycentron canadum ) ([ Wi 2§
2005). KM (FRNIZE 20060 #4135
(Epinepheus coioides) (JHWE5E 2006) (14
R AWUEY], SIS (Trachinotus
ovatus) A AL MK E CoRAg AR AE
2007) 0 B, RS ACRAT A B 4l i AR
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45 2007) Yl (Misgurnus anguillicaudatus )
(Y XFEE 2001) . KK A BE i g 43 45
2008). HAH U (HksESE 2011 FHJF
BV B AR S B R R i 40 B, BRI N
JHF AT BEAN &3 25 B (W Bk AR . T
MGG ML T, 7] e 5 SOl 5 2 HARBEE,
AR E S .

3.2 MR ATFE

321 AHMMKE 55 H RGO LA R K
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JE TR R, BERE AR AU R B R
AT LR RE AH 6 B E I FE S R A 0 (3R AE
2013).

T 1 24 15 f0 1) JE R ER R BmT AW 5% 2]
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Iy ELT 4. Ellis (1984). Benfey %5 (1984)
INKIXFRIRG e LA — P 2 e, nRe
S (KN PR A AR IR BT G
322 RAMMKRE FFH RGN RT K
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Fig. 3 The development of blood cells lineages in Schizothorax prenanti

“? 7 REKRGFERA, <27 shows that the process is unknow.
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Kellogg's Coral Snake (Sinomicrurus kelloggi) Found in Laojunshan,

Yunnan, China

201444 H20H, 7E 2 F 40 RS B2 L 2R KU SRR AR (22°57°0.97"N,  104°36'17.27"E, k1218 m)
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FrA2K617 mm, EK72 mm, %kK10.85 mm, k%10.79 mm, 3kiF6.13 mm. Wimblf, ki, S#EX 45
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