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Blood Cells Morphology and Hematology of Eretmochelys
imbricata and Chelonia mydas
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Abstract: In this study, the blood cells of Hawksbill T witle ( Eretmochdy s imbricata) and Green Sea Turtle ( Chelonia
mydas) were observed. A total of 7 types of blood cells were identffied: erythrocytes, lymphocytes, monocytes,
heterophils, eosinophils, basophils and thrombocytes. Morphological characteristics of blood cells were similar to those
of cells from other reptiles except that C. mydas had both large and small eosinophils. The leukocyte differential count
indicated that the predommnant leukocytes were heterophils, followed by lymphocytes and monocytes. A few eosinophils
and a very few basophils could be observed, especially the basophils could not be observed in E. imbricata. The red
blood cell count was ( 346. 7£68. 4) x 10’ cely Ml in E . imbricata, fewer than that in C. mydas[ (403. 3£ 170. 6) x
10° celf 1] , while the white blood cell count [ (7. 7£1. 9) x 10° celyH] and thrombocyte couri[ (9. 6E£2 2) x 10°
celf BI| in E. imbricata were higher than those in C. mydas (7.312 8) x 10° celyUl, (7. 5%3. 7) x 10’ celf W,
respectively .
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Table 1 Erythrocyte morphological parameters of Chelonia mydas and Eretmochelys imbricata

ALY Mature erythrocyte

K BCALLAH Y Immature erythrocyte

2%
LRI C. mydas Y E. imbricate LRI C. mydas Y E . imbricate
Paramet ers
(n=10) (n=6) (n=10) (n= 6)
21 Jf K A% (M
‘ AR AR( m) 19 372, 18 2. 45+2 47 15 13£2. 0 15 36£2. 81
Exythrocyte long dianeter
I JE 4% (Hm) . .
+ - + * . 491t 1. L 39E1.
Exythocyte short dianeter 12 62%1.38 13.74% 1. 50 11 49T1. 63 1. 39T1.3
20 0 T AR (M 4
H‘Wﬂﬁ (Hm®) 192 78135 02* 221.19£39. 05~ 137 59%31.15 138 79£36. 89
Erythrogyte area
1% KA (W .
BB (L) 5 980, 837 6.5220.83" 7 49%6. 41 74%1.9
Nucleus long diameter
R R A% (M . . .. .
FRLTE () 4390, 61 4.67%0.61 6 11£0. 72" 6 BE1.03
Nucleus short dianeter
AT . «
ML (M) 20 77%4. 83 23.89+4, 53 35 71£25.52 40 88£t1293
Nucleus area

* P< 0.05,%*% P< 0.01
2.1.2 A JeHT, BRgtiEa R . R2
Tt FR AL M 2 A, 2 Folr it £ oAt 1 40 i
SEEFIF L. I A IR T IR — ok [ B8
5 T, AR B0 505 12, A8 7Rt 200 22 21 B

2 2

K EEAE F SR AL . X 2 4 B I A
THIL AR 2, HUFE 1R Ik E2 40 0 K /1 5 it R0
AW ZE 5, T HCHE Al 3 4R s W B K T
LRI,

(Hm)

Table 2 Blood cells morphdogical parameters of Chelonia mydas and Eretmochelys imbricate

K75 Long diameter %34% Short diameter

1t 24
S C. mydas RIB E. imbricate SRt C. mydas RIB E. imbricate
Blood cells
(n=10) (n=6) (n=10) (n=6)
AEAE 9.7242 %5 9 46%2.29 8.86+2 06 8.54%2. 07
Lymphocyte
M . 13.71E1 %" 15 92£2.36" 12.01£1 63" 14.25%2. 127
onocyte
W o 2
& Wmﬁﬂﬂ’@ 16.66F1 72 16 98%1.90 14.88 %1 45* 15.42%1. 3¢
Heterophil
ﬂ% 2 i ok * o s
NI rﬁigﬁwﬂ 18.51E1 61 20 88%2. 16" 16.72% 1 47° 18.15%1. 65°
Large eosinophil
/NI P PR 41
+ .20t 1
Small cosinophil 12.78%2 17 10.20%1 31
I8 40 . w
11.17£1 % 11 69£1.96 6.74%1 18 7.18%1. 34
Thranbocyte

* P<005*% P< 001
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ST, MAZ A T2 s R T, /D52 B, Y
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BFEE, R EO (BRI 6, 7; B IE6, 7).
MFE 2 B, 2 Fofr A e 11 9k 2400 K /N

B A monocyte) : 8 A%4H LI T I AS K
W, AR TR & 2. TS 10 00 1) B A% 41 A e
JRER A, 10 2 WAR /R, WK B . LR
ALY B R AL, TEARARAS KR, A5 T8 2
BT ShE T L 25 J AR TR 4%, Yefn B4R 4T
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A 20 M 28 ( BEIRR TR 9) B/ & 28 3 (
R TE10) « MR 2 %01, BREE AR A4 i oK+
S arI(P< 0.01) .
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HP R f R R 2 — R A . 4l &
[T Bl [T« AR A% S A B T2 s T, KT
Wl A 20— 0, A% e o SR RS, 2 K £,
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JRAT 5 R R /N BT 21 €0 Tk Ok, ok
TEASZHE, R J5 T WA 1B T AR A RS
FRSE P UKL 22 I, RTO FE AN A% b (B R T
10; BIRIE 11) o 2 Ffifg f 10 rp PR i K A%
WA AR ZER, ML IIENR KR .

WERR AL 21 0 ( eosinophil ) : 7F 45 8, 41 A
Irf, WS 3] 2 Fh g ER kL 40, /g B bor 41
P55 I R or 200 i, L Hh LK W TR R 4T

BEONZ Mo TEHRIBAIAE M R —Fh g Pk
YA . G v /)N G TR R 200 3 [ 7, 40 P K
10~ 15 Pm. JfIAZ G651 BiAs W AR, 20
S, N BTS5 WETRAE, A — LSRN ST [
A 168 WETR PESURE, FURE £ B AN AR [R], LA
BB DA TE 12) o KT BR MR 41
e PR R R I — 2 4 B, 200 i 2 5 2 i [
T, W5 R0, 4l K42 N 15~ 22 Bm. 4HARA%
N TE 8 BT, 207 140 M — vify, 1% Ge 60 il
T, LRl 18 LB A DU A 4 L B 55
WE M, SR AKIE (S TR, M AR R A
S 27 8 [ T (10 R TERIUR .

HCHE VB 11 R4 B K, 5 il ) K
Rt R B AR Ao, K AR 2 15~ 27 Bme R
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LD /IN AEABA, AL 5 ) PR T RO K /) B A
Oy AR IR 2 Pl fa b — i 12 S B T 11
BIRRTE 13, 14) o SR 0K FEIR A 20 o i Jo
RS R E A Z KT T 1 b,
A0 B2 M f) ok B ARIA 5 W, T IR VB R 1
L 240 JfL ) W TR PSR K /N — R TG B SR 22 3,
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J R B ROREAS 2, LA B JIAS AN, HOR
% 82 A A T AL T, T 5 R ) W R PR
Jf b o3 A 20K, - JUAS BIECEAS AR, By
A s T . AR 2 BT %0, BREE v R
T2 i (K 2 FORLAT 43 0T 3924 20. 88 Hm Fl
18. 15 Him) BH 2 0K T+ 2R 1 (14 KW R 4 R 4
(18.51 Bm A1 16.72 Um) ( P< 0.01), i KT H
JINETRE 1t E 20 (1278 Mm AT 10. 20 Hm) .

WET ML 41 0 ( basophil) : W B P4 ¥ 4 &
PRARE N — R R TR R A4 . M A% AS 5
I, AR A7, DR 2R P 7 TR € [ T ARIARG [ T
WE B RO T AN 25 2 A (LR TE 15) o £
TSR AU TE 2 Fhifg fa oh B il A R AR 2D R B,
T4 et I I 4 A Hp 38 A0SR 1 SRl g,
W VR X B KA PR NEAT B 143 BT
2. 1.3 [0 40HE (thrombocyte) — 7E ¥ H MLER
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I — ], BRI T A AR R P, SI7 AR
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16) . HUIE LA 48 LK /N ~F 3 4 11,69 Bm x
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2.2 X6 H
HOEE A1 10 4 g e i 40 i 0 o H R &8 51 I3 3.
FEREOTT ANE I, HOIE 2140 i B R b St R
ZLAH A /b, T e 4 A A s 40 B B 2 e T
SR, 2 FERR MR EREZ, 1
T B Mg . S0 A Agn g2k
THECZE BN g R R 45. 69% , Wk B4
32. 42%, ¥ A% 40 Y 19. 35%, WE WR M R 40 R
2. 47% FIE g 4 RL 40 B2 0. 08% ; HY FE ) 11 41 g
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Table 3 Blood cells count of Chelonia mydas and
Eretmochelys imbricata

140 fE R (< 10° 4y )

Number of blood cells
I 20

Blood cells SR Her
C. mydas E. imbricate
(n=10) (n=16)
ZLZHH Exythrocyte 403 3+170.6  346. 7+68.4
FZH Y Leukocyte 7.312.8 7.7£1.9
A% 240 A Thrombocyte 75%3.7 9.6%2.2
W v PRI L Heterophil 33%1.4 4.2%1.2
WG TR PRI Fosinophil 0210.2 0.4%0.3
F %N Monocyte 1L 4%0.9 1.2%0.5
WA Lympho cyte 24%1.0 1.9%0.8
3 W i
3.1 Zfg L IR PR LT A 9 AR IR A

TR0 D, 55 HoAth i R Bl #8387 F O 21 400 i
FEASEE FIAR Bk, 2 il i # 2140 100 K/ A7 A2 b

) 72 7, FCBE A0 2040 i B 2 KT 2jiig fh. fE 2
ol g ERLF) — LB LR P R B T RE R MERURE, S
UL BIRTRL AE SR L, L YDIR B R ( Gopherus
agassizii) A RAE, AT NI — RORL & IR 1K Y
g s 10

FE IR i 10 41 ) I Pl 52 ) R B AL
2, X A3 A ) U LA BT T B B A
A AE S g AT AR BUN A IR o R 2140
AL TCAT W M)A I AL H WL, JCH R AEFELBY
B L B4R AR AR T an dm i s B 19 . R
I LT i SR S ikt S B AR BRUAR, 4
TR AT B0 Bt B B3 i 4 51 e Fo K ™
2R 0 A0 A LA IR AL N T 1%, N
0. 84% , 5 AR NCATZ W H) ALK T HUFEAR e
L0 M ik 2. 36% , 5 kit 0 R0 A T€AT 5)
YRR . XM ZESR IR A ft b i
X R AN AT AR AR A K 21 M A
A BE ) AE FRIR DA BB SR AT

FEML SR, 8 WAL T 22 70 B EL# 7
AN, 22 R AL AR PR, LR L5
o WA T s
3.2 FLA 3 2R AR W, 2 il
B A0 ML B 2 B R e R AR, Yk
e I L AT P 4, I R A A i A D
K, VEBRERL A B AR D, A BRI, X AR
5 fiks FZ #, ( Dermochelys coriacea) |
Ao X5 Work'™ 254 18 o Bl 4E 4% g 10 5l
Y 7328 P o FRILE 90 ORI 22 501, HA5R B
71 R R0 i A e B — T 4, LRV IR
AL D L kR A AN A A . IXAET
R i fA7E B b 5 N 04 7 25 1 R AFRAE 22
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S BOVETR TR AR o A s e, i ol T
FEHUA BB A PR AL bk L2 A 50 o g
TNs T34, S 90751 LAl M e 5 6T 11 4 A%
BAIPT St A —E g

U o A FOUR 240 55 3 BRI A
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HRIE kit 00 A AT I IR AR LT
BT L AS B0 F 5] K 2T, 5 3 W7 0L A e 4
PR A 23 M0k o — UL AT AR 10 AN 28,
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et AR I AT R 42K b, AR 5 2
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ST A E T LT 22 vk W pH RS R FTER .
AR 36 SR P BUA i Y e €, GBI pH
618, I 41 ff e 2.4 5 500 A A48 g '™
0 Bt (GRS — S ARAE T A
TS0 0, 15 R I@AT B i v v P 40 i
SEAEJE T g MR B JeME 19 ( heterophil) , H )
5.5 3L 20190 11 1 vR R4 B neutrophil)
I, PRI, AT 24 ch 4 s 4 SR )
ok S AL 0 BRI 2 5. f K )
I v M RN AR 1 SR LA O R 1 o, 5
I ST R, LK T B 1 SR
A B2 R, 7T LLAE B B (A e . 1
e R LR TR 2R, LUBBIR A, T %
P I ATk 4 A o DR 7 i e
ENVIAT R 40 B, 75 A A BT N AL S A
R M 27 T I g s S R 1 T
PR AIF I e s T SR . A R
TS S €0V Hh v T R SR 5T € L W
RIIR R, TR 40, R R M5 70 3 Uk Bt
T

I ot R 14k i £ 41 L R R
[RILL AT LA H, 6 Rl i 107 2 e R i 2 50
o HR IR — R A AN, XS
[, T4k it U /N IR S (A B, = R
Y fE IR ST B R 2 % TR BN MM LA
(I JRE R SR A . Work'® 2548 76453 16,
Y JE AL R 5 1 755 R /NS [ £ I A 4
L, A A TN AR W P 4R A T SRS, i
SRR B A 3 ML SRS, P L 7 X L 5 A
IR Y . AR ARSI B 8 fu A I
G B JRE R 4 L 151 4 B S

T2 G540 s O SEA0 LA, P DA R IR/ NWE TR
PR A0 AN A BB b, A Ry kit fa b
EEINTERS N g A0S = e 08 7359
R, TR, Gt 50 g A%, o WG R 11 ROAE
B %, JATIRIERR kL 40 7] RE &/ BT
PR 4IHL 3 — 25 & & 125 55 Work'™ 250 9 K
WE 2 AT 40 A A T ROIRAS , X — HE AT
AR A 2% 0 A0 I HH i DR R R4 PRt
LR RN AN G 1O, B A A R R A
TR VBT PR 21 Pt AV RO AN [

FEAR RSB0, TE 2 f 3 D0 B AR /b (i
Tk PR K B, 70 3R EE 48 i o0 ot Hoh e M
SRR, AR B OLAE SR f, iR
Bt A RAE ' . Deem ' S57E 26 Wb K fh
A0 ] I VA S B — > RE R M R AH ., X 1
Y ¥ £ FR) I T P 40 i At SIAR 2>, (H I S84 i
FE — L5 /K 8 ANE I B AR v i HcE, i
2 €¢, ( Chelydra sepentina), 7] LA &5 80%'™
X Fh 22 S ) A AT AR 2 SO AN 2
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Photomicrographs of blood cells from Eretmochelys imbricata( Bar= 4 Lm)
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11* Mature erythrocyte, # Immature erythrocyte; 21Mitotic prophase of mmature erythrocyte; 31 Mitotic anaphase of immature Erythrocyte;
41 Binuclear erythrocytes; 51Small lymphocyte; 61Middlesized lymphocyte; 71Large lymphocyte; 8 Momocyte; 91Heterophil of bibbed nucleus;
101 Het erophil; 111Eosinophil ; 121Thrombocyte.
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Photomicrographs of blood cells from Chelonia mydas ( Bar= 4 Lm)
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11* Mature erythrocyte, # Neady mature erythrocyte; 21 # Immature erythrocyte, f Basophilic granule i immature
erythiogyte; 31 Bnuclear immature erythrocyte; 41 Mitotic anaphase of immature erythrocyte; 51 Small lymphocyte; 61 Middl@
sized lymphooyte; 71Large lymphocyte; 8 Monocyte; 91Monocyte with abundant cytoplasmic organelles; 100Monocyte with
gtoplasmic vacuoles; 111 Heterophil; 121 Small eosinophil; 13, 141 Large eosinophil; 151 Basophil; 16 Thrombocyte.



