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FE: AT MEME T EE (Rana catesbeiana) AP MLANMIALNR . A K/ANIECEREHT TS M4
Vo AR A JE 40 A R 2040 M 1 0 B A R i A 0 B 4, JCHh 4T AN AR R R, TR (KA < i
) h (25.68 +£1.88) pm x (16.49 +1.53) pm, FHRMHEL N RILLAN MR OGN DA I 5 50 [FE
BRI, HARRURN, PHR/ANA (8.62+1.04) pm x (7.47 £1.11) pm; 40 Btk L4000, PPA%
AN SRANM . v R PRI B R R AN R B M RN A B, AR R AN B R TEDRLRE AN
AYFZABN MR . Atk A iR 2, Hrb Nk A B2 TR 32.66% +4.29%, Ktk
LA ELT &7 6.03% +1.54%; WERLIERIAN MR/, HlT 4.78% +£0.83%; FKAUMIMIIA N NA—, 2
B, FR/NA (2351 £0.59) um x (22,86 £0.67) pm; JbAh, A-dE4hE M40 b ARz 40 . e
0 0 i 4 40 450 051 A b ECL 4 R sl A 4 P /N YA R S 0 2 5% (P < 0.05).
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Abstract: The bullfrog (Rana catesbeiana), which belongs to Anura, Ranidae and Rana, is one of the
important economic farmed animals in China. The morphological of the peripheral hematocytes in the
bullfrog has not yet well known. In this study, we observed the composition and morphology of the peripheral
blood cells from 20 individuals (each 10 for male and female) using Wright's staining under the light
microscope or the scanning electron microscopy (SEM). The diameters of various hematocytes and their
nuclei in shortest and longest axes were measured using routine methods, and the experimental data were
analyzed by SPSS19.0. The results showed that the peripheral hematocytes of the bullfrog were composed of
erythrocytes, leukocytes, and thrombocytes. The mean size of erythrocytes in length = width was 25.68 +
1.88 wm x 16.49 + 1.53 um (Table 1). The surface of erythrocyte was smooth under the SEM (PlateII).
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Typically, thrombocyte was ovoid or spindle-like in shape (Plate I ) and it was the smallest blood cell with a

mean size of 8.62 £1.04 um x7.47 +1.11 um (Table 1). Leukocytes consisted of lymphocytes, monocytes,

plasmacyts, neutrophils, eosinophils and basophils. Under the SEM, the surfaces of various leukocytes were

rough with many irregular protrusions (Platell). Lymphocytes including small and large lymphocytes

occupied a high percent, small lymphocytes were found to consist of approximately 32.66% +4.29% of the

total leukocytes, while large lymphocytes accounted for about 6% (Table 1). The number of the basophils

were the least in the leukocytes, only accounting for about 4.78% =+ 0.83% (Table 1). Plasmacytes were

typically elliptical in shape (Plate I ), and their sizes varied obviously, with the mean size 23.51 + 0.59 pum x

22.86 + 0.67 um (Table 1). In addition, the quantitative proportion of the lymphocytes, basophils and

plasmacytes and the size of lymphocytes and basophils were influenced by gender (P < 0.05).
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Table 1 Differential leukocyte counts (DLC) and the sizes of different blood cells of bullfrog (Mean £SD)

AR R Cell size
K2 (um) x R (um)
Long diameter (um) ><short

¥ KIs Nucleus size
K2 (um) x %2 (pm)
Long diameter (um) ><short

diameter (um)

diameter (um)

o PR )
51 ) . .
Gender  Sampl Differential leukocyte
ar_np ¢ counts (DLC)
slze
ZL4n Q 10
Erythrocyte 3 10
N 4

;J\M“EAJJH’@ Q 10 33.30 +4.12"

ma 3 10 32.36 £4.46
lymphocyte

N 4

Lj(’%w“ﬂ@ 0 10 6.54 +1.76"

arge g 10 540 +1.32"
lymphocyte
IR v 4 i Q 10 17.17 +2.37
Neutrobphil 3 10 18.43 +2.06
IR P M o 4 Q 10 12.16 +2.18
Eosinophil 5] 10 11.65+2.24
B s 4 Q 10 451 +0.76"
Basophil 3 10 5.05 +0.91"
FLAZAN Q 10 26.32 +2.87"
Monocyte 3 10 27.11+3.11"
1M1 Q 10
Thrombocyte 3 10
i) Q 10
Plasmacyte 3 10

(26.18 £2.00) > (16.93 +£1.39)
(25.17 £1.70) > (16.06 £1.67)

(10.01 +0.83) x (9.34 +0.92) ~
(11.11 +0.66) x< (9.69 +1.31) ~

(14.45 +1.02) = (12.68 +1.43)
(13.41 £0.94) = (11.87 £0.74)

(17.31 +0.87) x (16.02 +0.76)
(16.06 £0.91) x (15.41 +0.61)

(17.72 £1.07) x (15.87 £0.91)
(18.21 £0.97) x (16.93 +1.01)

(1316 £0.51) x (11.9 £0.34) ~
(12.60 £0.55) x (10.76 £0.64) "

(15.81 £0.92) = (14.34 +0.90)
(14.01 +£0.77) > (11.87 £0.81)

(9.14 +1.17) = (814 +1.03) ~
(8.11+091) = (6.81+1.19) "

(23.58 £0.56) = (22.97 +0.71)
(23.43 £0.62) = (22.76 +0.62)

(9.23 £0.83) x (5.93 +0.65)
(9.22 £0.60) x (5.94 +0.77)

(1409 +0.82) x (11.98+1.20) ~
(13.1340.96) x (10.91+0.86) ~

(14.57 £0.64) % (9.78 +0.73)
(14.51 £0.71) % (9.79 +0.64)

(12.14 £0.58) x (7.06 +0.88)
(11.92 £0.83) x (7.56 +0.94)

(18.51 +0.48) x (15.97 +0.52)
(17.98 £0.73) x (15.34 +0.47)

AR AR L TSR R, DR RIS M MR S-S HOELI, « AR P <0.05,

Due to different patterns of monocytes and thrombocytes, we calculated with the largest number. A symbol “*” means P < 0.05.
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1 ZE400 (Er) FIBRZHLI40M (Ored (%2000 ; 2. IEAEAHMLIANML (Die) (%2000 ; 3. & (Ns) (%2000 ; 4. HIEMFLNIE
(Th) (%200 ; 5. IMH4 (Th) (x400) ; 6. IE/EARMMARGN (Th)  (x<400) : 7. BEHHERIAIH (Ne)  (x400) : 8~13.
RGP ERIANAE (23 (Sned  (x400) 5 14. MEIRMERIZIM (Eo) (<400) ; 15. FERRPERIAIM (Ba) (%400) ; 16. K#kE4ifE (LD
(x200) ; 17. /MIREZIHE (SD (x<400) ; 18~20. FAZAINE (/31D (Sm)  (x400) ; 21~22. FAZANME (M) (%x200) ; 23. 4))
MESLAZAIML (Pr)  (x400) : 24. J4ML (P)  (x400) : ##/X =10 um.

Explanation of Plate I

Microstructure of the peripheral hematocytes in bullfrog

1. Erythrocyte (Er) and Orthochromatic normoblase (Ore) (x 200); 2. Diving erythrocyte (Die) (x 200); 3. Nuclear shadow (Ns) (> 200); 4.
Spindle- shaped thrombocyte (Th) (<200 ); 5. Thrombocyte (Th) (<400); 6. Diving thrombocyte (Th) (><400); 7. Neutrophil (Ne) (<400); 8 - 13.
Neutrophilic segmented granulocyte (Sne) (><400); 14. Eosinophil (Eo) (< 400); 15. Basophil (Ba) (<400); 16. Large lymphocyte (LI) (><200); 17.
Small lymphocyte (SI) (><400); 18 - 20. Monocytic segmented granulocyte (Sm) (< 400); 21 - 22. Monocyte (M) (% 200); 23. Promonocyte (Pr)

(<400); 24. Plasmacyte (P) (=<400); Bar = 10 pm.

el i 11 5 9

At A e AL 0 i ) 1 g

1. 2L CEr) (%2000 ; 2. W HERIAL (Ned (x3000) ; 3. FEMRMERINNE (Eo) (x2000) ; 4. FEFRMERIZAL (Ba) (<3000 ;
5. TH#RELE (TD  (x3000) ; 6. THEAINE (T (x5000) ; 7.B#kELHE (BD (<5000 ; 8. Fl4iifl (M) (<5000 ;
9. AN (M) (%2000 ; 45 =10 um.

Explanation of Plate II

SEM figure of the peripheral hematocytes in bullfrog
1. Erythrocyte (Er) (<2 000); 2. Neutrophil (Ne) (= 3 000); 3. Eosinophil (Eo) (> 2 000); 4. Basophil (Ba) (> 3 000); 5. Thymus-dependent
lymphocyte (TI) (<3 000); 6. Thymus-dependent lymphocyte (TI) (<5 000); 7. Bursa oriented cells (BI) (<5 000); 8. Monocyte (M) (=<5 000); 9.

Monocyte (M) (x<2 000); Bar = 10 um.



*+ 508 » FY2EZik Chinese Journal of Zoology 50 4

SE/INFAE : AR A I AT MO R T 28 27 R A Flhi 1
GONG Xiao-Ling et al.: The Morphological Characteristics of the Peripheral Hematocytes in Bullfrog
(Rana catesbeiana) Plate I

Pl i 3t 3 AL S



4 1] SENFRALE: AP AN A0 T T A 2 R +599 «

SRR AP AN A AN A T A AR IR 11
GONG Xiao-Ling et al.: The Morphological Characteristics of the Peripheral Hematocytes in Bullfrog
(Rana catesbeiana) Plate II

Pl i st 3 WL S



