JKEERFSE Journal of Taiwan Fisheries Research, 20 (1): 61-69, 2012

VS R AU A s = PRS2

IS - BT TR BRAEE - IR
BRILER - W51 - 228 - Mt
TR Bk B Tk A

ATER R Z B K A T S R IS L

W "

AW AR SMAERC A LBIIFRAY =R - Y 2010 SEFEREHUERIR IR 10 £ - HER 10 £ -
A EREASRE 30 mL M - REMERIHE 535 2011 45 50 MEMFEspEa 20 & > (2
FHATREARIE S HAE - SRR 30 mL Rl > RNEERIE - FriRdiinATiEER# - DL
10 fEAYmRREARIEE - BRI TIMERG M RIS - oA H Rl R (b - Ereil
ANE BRI A RS R - AIRE TR ~ FEER - MR PR S (2044501 K
24,191/pL) EFMER (17,865/uL K 20,067/pL) % HFERKFRYPEMAMIIEE (23,334/uL K
25,141/pL) B LRI MM RS - MLl s 2 9 ASFamiiisE (25.051uL) R

PR B E = AR AR B SR IMES -

FA%EET - &~ =WE - Midke

T

Hij

BAAGRHER BEE 4 BF - AiEbachl
(1, 1991; Rudkin et al., 2009) - 1956 4F Bang 524
IR S B S B ER R M R R AR 5 [ 38 B B IR
EEMEIEER] (Bang, 1953, 1956; Levin et al., 1964)- ifi
TR BH R IRy BEAT - URE P MOR, 25 1o B8 5 25 1
BRI RERAEZ AR - APERTRBRE - H A
Fr#gF (US Department Health and Human Services,
1987; European Pharmacopoeia Commission, 1987;
The Pharmacopoeia of Japan, 1992; US
Pharmacopoeia, 1995) » H 5k} 5 2k 5 € M &
(Limulus polyphemus) » £RIMIKFHEEFFI FHSEMNEFAE
5~7 H ERFESIIZEIAZE (Smith, 2006) - Hf
Hh B R 3 U P 4R EE B9 = Bk A& (Tachypleus
tridentatus) FIMLHRES Hh & 2EADL SR IRV e S5
¥ (Yoshihiro et al., 1991; BREGEE, 2004)  SEEEAK »

BIFES / BEMA—E 199 §%; TEL: (02) 2462-
2101; FAX: (02) 2462-8138; E-mail: hptsai@mail.
tfrin.gov.tw

CHIA =t A et - W05 T E Ry BB 52
NRER R IETE (BIREEMTE S, 1993) - B
JETZ E A SEY b e ~ ERRINS ~ IR S b -
AR HAMER S E R ER IR - LA - fREE
Bl ~ S FEE S EAFH (Rudle and Rudle,
1981; Botton and Ropes, 1987; #&E, 2010) » KK
BEF % AT R 22 KIHE R R T SR AR E
B -

FEFA T AR AR T A A K LIRS ~ BRI B
IR SRR PN B R PR BRI T B R
EIATCRAVAS R - TSGR & SR AEAE -
Fofr I A S Aande 4 - RACEEHRE e &
A HOE TR H 2 0 - R AR A dn e &
AR EIIRGE - FEINIL - Bl 125G
B IR BRI - #DIRHRET A B A
frfats - WIERERAR LUKEN N GBS, 1997;
Liao et al., 2001; &%, 2009; Chen et al., 2009) >
It - PHE A LAEAR R B IR~ R A
AN TEETHERRTE -

A L A R ae et A AE S aUmIy S -
AU TRER ER A - SRR AR E R A IR K



62  HHESF

(IR Bl - 2RI AR R R A AR EN
B (B, 2002; H1<F, 2007) - A TEIZEAVRE
RIMAIEE S G e ETES) - HAHRERR
HENIRA AR ZE - AFeLEEEH
PRIM—K > 5347 H BRIV RN R AN R & LA
M SR - R R A ERIE ] - 37
A TR R B AR -

FOREL 7 4

— N ,%1:
(—) IR

BEBZ = B R R RN A IS
IR AR § SURAE 4~ 9 R
AT - AR MM RS P TIR
BT B R T L PO S
(LT R L) A -

(D) iRRRI2

B e BRI - 48P
Vbt b SR FIR - A6 30 ppm AL
i 30 474 - DIERRS L2 A ME L BERAS
B HOHIE 2 A% HAS YGRS -
(=) AR

WAL 4 mt FRP BERAARAIEI > /K2 90 ~ 100
om » ZEI AN I > A RGRIE
{6 ~ BEFRRDRBRIE » HEER 29~ 35 psu -
()R

5 H AR 9 PRI R IR
ML 10 H POty AR -

() FRRIRE

155 2 A 1 ZRBRIRIA AT LA HERRES
NG ~ I SO R TSR -

B E B OO AT B 0 =B T
AGREE - H— R BRI - 72 2010 4 - FEEEL
IS 10 £ BEE /L 1,200 ~ 3,870g 5 10 £
HBEE A 1,020 ~ 1,620g 5 0 1 20 B2 H %

FRIM 1 2 SR AFE A PRI 30 mL- RN EHEERIM
2011 FFE5 HA MR IBERSERTH 20 & - HLETiHER R
B 90 £ S ER /A 1,190 ~ 4,590g » HfEE 150 &
HASEN 670 ~ 2,220 g SRR FFE SR S
ST ER  MERRER - i@ R ILEE
FFE RN 30 mL -

T PR < B

AT B REE P i B A 2 - SE DAY
THETERRE Ve > KSR EETE Lh > L
SP SURVR /MK -F S/ €asiivi SLLY AR i A
DISETERVELLT - R 180°C HZAIER 4 h #&4 ] -

=~ MM REER
(—)ER M RIZEA

LA 50 mL .z ff B i 245 rT 52 20248 B 6t
(Terumo > HEY) » S0 HY 20 mL 0.02 M theophylline
(WAKO, Japan)fTEsi| - FE&E £ 1 1/2" 18G MR EF
SEfE

(Z) RMEPAIEMRE

PRI F 7 e S by P50 B PR 0 50 22 L B
e o PRIMIKSCAHE G PR EZE - 5 EEN
PR B FRFRIRR BT I - TR AR TR
A& IRIE - BERABEFI - B8 2GR B AT
R BHERZEE I IRE ] R L -

(=) JMB

FRIMERALSE DUB LR, 70%iP58s (LASEENF 7k
Fi#d » LAL reagent water, cape cod, U.S.A.) HIFEE
N RERECHEREYIT R mEZ% - LT
e (—) 22 SRR R ) 2 ) IR A O
fEegRI 30 mL > B RIRAHE LR ENE 3 s 0 BRI
EATGERI I ZRES » FRRRARTEA 50 mL SN
LB -

(0) MIXEE

HY b3t S PisEeminy 40 pL 2RI > A 360 pL

Y 10% g E ML (formalin dehyde solution,

10% (v/v) in aqueous phosphate buffer, OSAKA,
Japan ) WMRRR A4S > W] E R E T I ARG



LEHEROIA R 63

40,000
Ofemale MWmale
30,000
=)
>
o)
£
% 20,000
Q
S
@)
o)
1S
(]
I 10,000
0
1 2 3 4 5 6 7 8 9 10 11 12
Monthy
Fig. 1 Numbers of hemocytes of Tachypleus tridentatus (each had drawn blood once every month).
Table 1 Numbers of hemocytes of Tachypleus tridentatus (each had drawn blood once every month)
Sex Female (N = 20) Male (N = 20) Total oC*
Month
1 8,685 + 2,935 (14,085 ~ 4,885) 16,893 + 9,350(39,300 ~ 4,885) 14,298 + 8,700  18.1
2 11,375 + 50,332 (20,243 ~ 4,255) 15,642 + 8,581(30,933 ~ 3,360) 14,574 + 8,070  20.1
3 11,270 + 7,684 (30,813 ~ 6,125) 17,666 + 7,617(30,813 ~ 7,100) 13,288 7,119  21.5
4 14,620 + 6,123 (26,540 ~ 6,488) 13,141 % 5,769(21,300 ~ 6,088) 14,009 + 5,775  21.8
5 17,680 + 9,725 (36,940 ~ 2,020) 20,694 + 9,290(31,300 ~ 5,160) 20,521 10,394 24.0
6 25,042 + 13,458 (47,500 ~ 1,2400) 26,120 = 13,249(58,150 ~ 12,970) 27,404 + 13,079  25.6
7 19,261 + 7,692 (31,500 ~ 7,170) 22,810 + 8,875(35,040 ~ 8,950) 22,146 + 7,885  27.2
8 20,915 + 10,685 (34,160 ~ 9,360) 28,470 = 15,867(66,640 ~ 5,780) 26,491 + 15,081  28.9
9 20,766 + 10,920 (35,030 ~ 9,820) 24,332 + 12,459(48,600 ~ 7,220) 23,403 = 12,035 29.5
10 19,602 + 6,635 (24,293 ~ 14,910) 22,725 + 23,180(66,600 ~ 2,860) 22,204 + 21,098 28.0
11 18,074 + 10,089 (41,867 ~ 10,573) 17,450 + 10,699(33,280 ~ 10,773) 18,447 + 10,039 21.3
12 17,912 + 6,749 (23,700 ~ 10,600) 15,960 + 5,873(24,150 ~ 8,600) 16,980 + 5,629  20.0
Total 17,865 + 8,617 (47,500 ~ 2,020) 20,455 + 11,041(66,600 ~ 2,860) 19,952 + 10,563

Mean = sd (max ~ min)/pL
*Average temperature
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Table 2 Numbers of hemocytes of Tachypleus tridentatus (each one had drawn blood only once during the 12

months)
3ex Female (N = 20) Male (N = 20) Total °Cx
Month
1 15,889 + 6,424 (24,750 ~ 4,125) 21,131 = 8,400 (36,900 ~ 8,400) 18,219 + 7,622 18.2
2 14,304 + 6,191 (26,094 ~ 7,789) 16,553 + 8,928 (31,154 ~ 4,236) 15,851 7,712 17.2
3 21,103 + 5,645 (29,790 ~ 14,464) 22,457 + 9,757 (38,267 ~ 11,689) 21,979 + 8,360  18.2
4 24,854 + 5,850 (30,764 ~ 16,142) 26,282 + 8,318 (39,577 ~ 10,132) 25,925+ 7,655 17.9
5 20,557 = 5,534 (30,946 ~ 13,481) 23,336 = 7,821 (41,724 ~ 12,379) 22,185 + 6,798 21.8
6 27,722 +4,192 (30,741 ~ 19,954) 32,678 + 11,169 (49,021 ~ 8,637) 29,559 £ 9,251 24.0
7 29,657 + 6,045 (35,738 ~ 23,650) 27,361 +9,625 (3,9631 ~ 8,365) 27,705 +£9,087  25.3
8 25,568 + 8,143 (36,871 ~ 14,609) 23,849 = 6,598 (34,206 ~ 11,869) 24,365 = 6,920  26.6
9 18,736 + 4,327 (25,164 ~ 13,560) 32,828 + 7,381 (45,442 ~ 22,340) 26,733 + 8,843  28.0
10 15,694 + 5,782 (25,751 ~ 5,679) 19,802 + 7,753 (31,749 ~ 6,720) 17,748 + 6,982  25.9
11 11,928 + 4,275 (20,313 ~ 6,247) 16,314 = 4,221 (23,514 ~ 8,335) 13,795 + 4,599 24.9
12 11,486 + 7,455 (25,700 ~ 3,776) 24,646 + 3,274 (28,854 ~ 20,867) 17,335 + 8,894 20.1
Total 20,146 = 5,767 (36,871 ~ 3,776) 24,191 + 7,713 (49,021 ~ 4,236) 22,107 = 7,736

Mean = sd (max-min)/pL
*Average temperature
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Fig. 3 Numbers of hemocytes of Tachypleus tridentatus (each one had drawn blood only once during the 12

months).
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Fig. 4 The liner regression between water temperature and hemocytes of Tachypleus tridentatus (each one had

drawn blood only once during the 12 months).
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Seasonal Change of Hemocyte Counts of Captive Horseshoe Crab
(Tachypleus tridentatus) in Taiwan

Ming-Chang Hsieh', Hui-Ping Tsai', Ting-Shih Huang?, Chih-Chien Chang', Chin-I Chang'
Chi-Kin Chang’, Shing-Jen Huang’, Wann-Sheng Tasi® and King-Jung Lin'

' Aquaculture Division, Fisheries Research Institute

*Penghu Marine Biology Research Center, Fisheries Research Institute

ABSTRACT

The domesticated horseshoe crabs (Tachypleus tridentatus) were collected from outdoor habitats and used
on this study. In 2010, 10 males and 10 females were randomly picked and each was repeatedly drawn blood 30
mL every month. In 2011, 20 horseshoe crabs were randomly picked every month. Sampled horseshoe crab was
drawn blood 30 ml each and had no extra blood drowning for the rest of months. The blood samples were mixed
with anticoagulant and fixed by 10 times of formalin. The hemocytes were counted by the blood cell counter and
used for analysis of monthly changes. Results showed that the numbers of hemocyte were correlated with sex
and seasons. The means of number of hemocyte for male horseshoe crabs (20,445/pl and 24,191/pl, sampled in
2010 and 2011, respectively) were more than for those of female (17,865/pl and 20,067/pl, sampled in 2010 and
2011, respectively). The blood samples collected in summer and autumn had more hemocytes (23,334/pl and
25,141/pl, respectively) than other seasons. The mean of hemocytes sampled from May to September
(25,051/pL) was higher than rest periods of the year. Considering to have more hemocytes in blood, the
applicable period to harvest horseshoe crab blood for making Tachypleus hemocytes lysate could be from May
to September.
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