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Fig. 1 A horseshoe crab (Tachypleus tridentatus) is in
fixed position that exposes the arthrodial membrane for
blood extraction. A 15 or 18 gauge needle is used to
insert through the membrane and into cardiac sinus.
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Table 1 Comparison of fix effects of times (X) different dilution of formalin on Tachypleus tridentatus hemocytes

Hemocytes calculate

diluted 10% formalin Cells overlap

Exploded hemocyte Preservation 30 days

1X 10%formalin 4+
2X 10%formalin +
5X 10%formalin +
10X 10%formalin +/ -

20X 10%formalin -

++ Yes/No
+ - Yes
+ - Yes
- Yes
- Yes

- : 10 views under magnification 100X, not found cells overlap or hemocyte explode.

+/ - > under ten field of vision by magnification 100X, 1-2 views found cells overlap or exploded hemocyte.
+: under ten field of vision by magnification 100X, 3-4 views found cells overlap or exploded hemocyte.

++: under ten field of vision by magnification 100X, 5-6 views found cells overlap or exploded hemocyte.
+++: under ten field of vision by magnification 100X, over 6 views found cells overlap or exploded hemocyte.

Table 2 Comparison of fix effects of Tachypleus tridentatus blood smear test solution

Fixative Background distortion Cells overlap Exploded hemocyte
Methanol Yes +++ 4+
95% alcohol Yes +++ 4+
1X 10% formalin Yes +++ ++
2X 10% formalin Yes/No + + -

Fixative Background distortion Cells overlap exploded hemocyte

+/ - > under ten field of vision by magnification 100X, 0 or 1 views found cells overlap or exploded hemocyte.
+: under ten field of vision by magnification 100X, 2 views found cells overlap or exploded hemocyte.

++: under ten field of vision by magnification 100X, 3 views found cells overlap or exploded hemocyte.

+++: under ten field of vision by magnification 100X, over 4 views found cells overlap or exploded hemocyte.

Table 3 The discrimination for Tachypleus tridentatus hemocytes by different stain methods

Granular of cytoplasma

Stain method Nucleus Membrane Background
Blue Red
Q-Stain ++ + ++ + ++
W-stain + ++++ ++++ + ++
G-stain + ++ ++ + ++++
L-stain ++ ++ ++ + ++++

Q-Stain: Diff Quik Stain; W-stain: Write Stain; G-stain: Giemsa Stain; L-stain: Liu’s Stain.
+: Easy interpretation.

++: A little difficult to distinguish individual differences.

++++: Difficulties in interpretation of background or other color too dark.

R ARG - MR Al 2R B AR

W o o EIMAIIRA AR - BRI E

i - BOAERMIIEEARORPK - M REER LAYHIRE - DL Q-stain Befhy (Skipper, 1989) -
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form) #J5 95% - Al EMEEA - FALHK) 14 ~ 23

PRI o L-stain SEFAHINE RRERL > ALEREK
RUREE - (BT RS MR R E 2R AT M I 23R B AR
> BRI - ARG AR [ 2 HT Rz H

pm > F52€ 10 ~ 15 pm > AIEBE AR &S Ry Al
HrpR R i (deep granular cells) ff 23 ~
25% > AR PO FERT Y - FER SR SRE (A a SRR
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Table 4 The number and shape of Tachypleus tridentatus hemocytes

Male (N=66)

Female (N=60)

Number Mean = Std/(pL)

24,955 + 15,968"

19,004 + 13,755

Form for Q-stain (%)

Mean (Min-Max)

Mean (Min-Max)

Granular flattened

95
Deep granular 23
62

Pale granular
Degranulated flattened

Contract

91-99)

51-73)

95 (91-99)
16-30) 25 (13-37)
60 (52-79)
3 (0-4) 3 (0-4)
2 (0-4) 2 (0-4)

* Value with different superscripts in the same raw are significantly different (t-test, p < 0.05).

mE S (Fig. 4a, b) 5 YRFERLHHN (pale granular
cells) 1di 60 ~ 62% » HAHNfE PIFERL I 2 BUK F155
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Fig. 2 Tachypleus tridentatus hemocytes with 2X
diluted formalin observed on hemocytomater 100X,
O.some hemocytes overlape, Dg. Degranulated
flattened (completely flattened cells attached to the
surface without or a little granules presented), D. Deep
granular flattened(partially flattened cells attached to
the surface with refractive many deep granules), P.
Pale granular flattened (partially flattened cells
attached to the surface with refractive many light
granules), C. Contract hemocyte (relatively spherical
cells with little attachment), Ex. Explosion of
hemocytes .

IMAHAE S (Table 4) » HERAYIMAHILE
4,020 ~ 90,780/pL [ - Y-+ 24,955 + 15,968/pL -
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Fig. 3 Forms of Tachypleus tridentatus hemocytes by
inverted microscope observed on hemocytomater
600X, Dg. degranulated flattened, D. deep granular

flattened, P. pale granular flattened.

Fig. 4 Forms of Tachypleus tridentatus hemocytes
observed with QQ-staining. Dg. Degranulated flattened
(completely flattened cells to the cytoplasm without or
a little red granules present); D. Deep granular
flattened (partially flattened cells attached to the

surface with refractive many deep red granules present);

P. Pale granular flattened (partially flattened cells
attached to the surface with refractive many gray to
light blue granules present); C. Contract hemocytes
(relatively spherical cells with little blue cytoplasm
attachment to the nucleus surface); Ex. Hemocytes
release small particles after the explosion.
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ABSTRACT

We studied 126 blood samples of wild horseshoe crabs (Tychypleus tridentatus) that have been kept in
captivity for 4-7 years. The blood was tested with two kinds of anticoagulant (0.02 M theophylline or 0.01 M
NEM) and three kinds of fixatives (methanol, 95% ethanol and 10% formalin). The number of hemocyte was
calculated by disposable hemocytometer, and stained hemocyte blood smear were analyzed. The best results of
treatments were with 0.02 M theophylline anticoagulant and 20X formalin to fix hemocyte. The types of
hemocyte were discriminated by the staining property of hemocyte intracellular particles through DIFF Quik
Stain. The hemocytes cuonts were 24,955 + 15968/uL for male and 19,004 + 13,755/uL. for female. Stained
hemocyte was classed into granule flattened cells, degranulated flattened cells, and contract flattened cells with a
ratio of 95:3:2.

In the past staining blood cell smears of horseshoe crab was difficult. Hemocyte easily explodes in vitro,
which in turn releases agglutinating particles. Our method makes staining possible and provides a new way to
classify horseshoe crab blood cells.
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