Advances in Marine Sciences ¥EPERI (¥, 2020, 7(4), 105-114 Hans Y
Published Online December 2020 in Hans. http://www.hanspub.org/journal/ams
https://doi.org/10.12677/ams.2020.74015

2808 5 FHAMELES R F W5

E %0, TR, £ R f &, AEZR0, fus

AR RS TR, LR HS
HAEE, LR FY

B RE AR R A IR AT, LR B
Email: ‘randy966@163.com

Woks H . 20204F11 4230 #HEM: 20200F12H17H; &4 H: 20204F12 H24H

R

BDRENEMGRNETEERENEFMME TR TEDSETAETNVLERE. FHAL
LKL AN AR, BENERFAR TN LT PEEKTEUALNEEE RS ERANED KD .

TR, 59 cmiy, FELISASZIC AT LA & S D M. B DEAK AN cmEEAINS g
i, AR R BEE & EiX31.1 ng/L, T2MRTHSEZR25 ng/L, T ANBATRNME, WA
WEMTEERWESE. FHENRENE; NREARSENEMTEAESLEHNEKI cmLITH
BL, RELHRMENED FHMERE S D R NTa IR . 2SI 5 5] MRk i (8 T 58 B X 2 Mg 15,

ERRERNE, MEHEDFEGNSFUEEE — R E.

X 5in
LoEy, MEHEAR, MR, 2, SREDR

Study on Early Discrimination of
Male and Female in Hippocampus
erectus

Feng Wang?*, Jianling Ding?, Da Li2, Qiang Zhou?, Lanliang Yu3, Jianming Xu!

'Marine Science and Engineering College, Agricultural University of Qingdao, Qingdao Shandong
2Qingdao Marine Creature Museum, Qingdao Shandong

*Yinze Biotechnology Co., Ltd. of Weihai, Weihai Shandong

Email: randy966@163.com

Received: Nov. 23rd, 2020; accepted: Dec. 17th, 2020; published: Dec. 24th, 2020

SERER

NEF| M EUE, TOR, ZEk, R, TR, IR, Zeorfe S RINMEMEA M BT FED). EEEERLATEIE, 2020, 7(4):
105-114. DOI: 10.12677/ams.2020.74015


http://www.hanspub.org/journal/ams
https://doi.org/10.12677/ams.2020.74015
https://doi.org/10.12677/ams.2020.74015
http://www.hanspub.org

FUg %

Abstract

In order to distinguish male and female in the early stage of Hippocampus erectus, the concentra-
tions of Estradiol and Testosterone were measured by ELISA, and the content of vitellogenin was
measured by degradation of phosphorus in vitellogenin. Studies have shown that females with
high levels of Estradiol and Testosterone and males with low levels of Estradiol and Testosterone
in Hippocampus erectus of the same age group are identified as females and males. Due to the spe-
cial biological characteristics of hippocampus, it is an excellent species for behavioral research.
The early identification of male and female seahorses by behavior observation and hormone
measurement can not only protect the wild male seahorses as early as possible, but also promote
their practical production. It is of great significance to the sustainable and healthy development of
China’s aquaculture industry.
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1. 5|8

Mg — M E BN A T R, MEESTENG BN, AR S 2 B0 Rl A 2 R 4y
s, BFAR M SR E AR . ZEOE SR O TIN (BRI ALY« (HfEF E bR
Gy R CWSEIFR 4455 ) [1] [2]0 BN 25T 3R SZ#GRUL R HA A 3%, i S Tin & SR EZFEE
@i L I R LM TR A X — R P s (M — % . REME S TIE EZ 0 TR T P AIE R
WX, RiE “db7 ANZ, ETES”, BS & —MEZEREEEM IR, A 2 EE . (@ kR e .
TR ANECHRH L BRI RPN FRE MR 2, o ARG A =
Kifgth, RS, KES. WS, HAESE3] (4] [5][6]. TR, 2 H K MNER T 3K
RO (7] [8] [9][10].

2% 8L 5y (Hippocampus  erectus) J& T & £ 4 (Osteichthyes) « & & XV 24 (Actinopterygii) i J2 & H
(Percomorpha)~ #lf H (Gasterosteiformes)~ #§ J& V. H (Syngnathoidei)~ #F & #t (Syngnathidae)« %5 J&
(Hippocampus), X ZKED . AEKAIE 27 cm, FHay 3~4 F, JFFEHAFENBX, BAREPUR
Ae/y, AR S HAFR S AW A RS, ErTRE 5 ANHZ W BN AR/NEDS, KZE 10 cm
fe A i S o Rk, ZRE0E DA B N AL G R A e A B & BN TR, BRSO F R
FEFHME D S AR 117 [12] [13].

AR N — MR 2, G 7 SR A e, AN TASRE G ERE T AR08, Wik
PEEAT A . — N 5 B I AR 77 ) 3 2 L R8I AT S0 1) 15 5 £ 1 X R ULE o .ﬁtﬁ@?@ﬁ:
e Ty B SO ) ) R B TR B (BB A R L EME . AUk, AHE T LR S0 SO N R,

Tk P AN [F] B I I R R AT DA IR B A R Eﬂ%%ﬁﬁf{i%ﬁrﬁﬂﬁﬁHTﬁH#UﬁU(ﬁ%E’JﬁﬁU
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2. R 57
2.1. #%

T B BRI AR PR 7] FR i SR, LGRS 100 B, RS 2393) 5~6 cm., 7~8 cm. 9~10
cm. 11~12 cm. 13~14 cm FOMERERE S o 2 9R T IR BB BAOL KA PR 5 TR = KA K
FHAGT, REOEEADES . LIMREIT . BIEARS. AHIKIR 26°C~28°C, #HE 28~30. R4t
WEIN A TR SR BERIRWSURBRIR PR, T ROR A B R R HUK — IR BERERS
TBYEE A A

SCUG R, R ST 0, B 10 RAEKARSUH IR —41, BL 1 em ABEEE, 37308 10 41, il
FEIRAA IR, W5 1 PR,

Table 1. Body length and body weight of the Hippocampus erectus
F 1 KEBDHKFEILRER

Frid A K:(cm) R HEH (g) 451
H1 5.01 cm 1.62 ¢ i
H2 6.51 cm 1.12¢ i
H3 7.42 cm 243 ¢ T
H4 791 cm 312¢g i
HS 9.75 cm 350¢g I
H6 10.43 cm 360¢g yii
H7 11.83 cm 9.50¢g I
H8 12.12 ¢cm 10.12 g T
H9 1332 cm 8.10¢g i
H10 13.62 cm 8.7¢g i
2.2. Fik

FRR I, 126 24 h, M HARERMAEK . A 0.035% MS-222 HE KR 2 738 G fE VKA ],
FH fei 55 T VR s AL 1) B BRBY, BT ]Sk SR TRCART RGN IE, BT N UE EF B0 NE. A 18 %4
B, BT EUAN IR (E RS . FEIEFYENR), B B OKVA AR B SR K e st , S8 )5 FH B4R
T, RN IERERRE AR b, 225k E . BN IR R IURE AR B K, =502 ZBINEHR
B FRE R LN THE R B . 780 28 49 RE, DTSRI R B LN ARE, BHERN=02
— A B ER KRR TR B AR AR RE BB, —REINABEIRG RS, MHAR K. KRB LT
E 73 2 F B AL 2000 r/min 550 15 40580, I EIER R ITEY), EIEWREARER . BN
WEBSr, —#B 5 BIE, FARFINE T 20CKFEH R, REFUEERE.

23. BIREBENE

TELOE I EE DY 100 mI/L 1) TCA 1 ml & 0.5 ml MLIEFE A, 76 Z 55 IR . 78 i B0 AL 1600
r/min B0 10 min, & FF LI R A2 PeUTiE ), BRI TS B, FE LIS~
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FAi: OB O/ 1:22:2—~ B — Z8). A 0.5 ml #KEN 5 mol/L 1) NaOH, ¥ & LEHEEET 110°CK
RPN/ o KRR JE R S N LB, PRSI 0.5 ml¥KIZN 5 mol/L ) HCL, n#| Lk &4
rheR AL, FEANN 2 ml B (0.4 ZTF 3 mol/L BiFR. 0.4 ZJF 25 g/L AHR%% . 0.4 =T} 100 g/L Hidk MR LA
J% 0.8 ml Z&1R/K)H KBS . E=1TLRIRE R IR E W AN, #R 55 L e S E OB
780 um YA AL LE {4,

2.4. W EEHENE

B OISR RIS R U » By BEIE S  70) & (8 B R o i A ) AR A 78 ) AN 4
BICEUKFISEH, A8 6 LEER PN BRI R GG T, A meEs,
REF A, B MR LAAE . ARSI — 5 0 Bbs e SRS R B AR AE R TR, RS
FEAET =T AR bR vtE & R -

MK B8R ST B0, R oI — A L AR AE SRR, SR AN E
AN—HAE T ER, BAEME—E LM —8, KON LAE . W EARER, bRidik
¥ 400 nmol/L. 200 nmol/L. 100 nmol/L. 50 nmol/L. 25 nmol/L. [FAxaE S FLAHIN 50 ul B LT 145 v
ftr, FFLFIN 50 ul AR S /AR SR REAR JE I 50 ul ZEP PR TAER

TEFERR AL 50 ul 5 ARG BN ED Z PR TAER 50 ul. BRER, WWEERE, % 5T,
15 37 FICE MR FRAG R E 30 70 8ho K 25 AR ARV i)k 7o F = K bef v e 25 2 L i = FHE Nk
G, ANORZEAROEE, WA, FEGILRHRRR, BE=1TPERE, BEEHREREN
Fo MASEFIZER 50 ul BIFFL. bRk MALRRERFL, BRI R G LB, FRTRTE 37 SRR R %
s =+,

2.5. EFFHENE

S PRI S G DR 0 e A AR ) R TR, TERRAER N B ARZE AR, FRICIRIE 120 nmol/L.
60 nmol/L. 30 nmol/L. 15 nmol/L. 7.5 nmol/L. H 415 M — B A 5 =48 A .

3. ERESH
3.1. BRREBER

e 2y B B2 forR, BEE KRR EL RGN, i 5 I OB 1 RIR S R R, AR
A T 0] O T AR 1 B R SO R R AT, A P IV B B R R R A . METR I S A (A A B B
A S R RN R R B AR S R .

Table 2. Relationship between vitellogenin concentration and sex, body length, body weight

2. NREARRESMHH . ARMEERNXR

H1 H2 H3 H4 HS5 Ho6 H7 H8 H9 H10

PIIE IR (ng/L)  1.043 0.649 0.001 0.619 0.310 0.004 0.201 0.005 0.067 0.012

PR/ 8) 8 3 ? 8 3 ? ? ? ? 8
A (em) 5.01 6.51 7.42 7.91 9.75 10.43 11.83 12.12 13.32 13.62
A H (g) 1.62 1.12 243 3.12 3.5 3.6 9.5 10.12 8.1 8.7
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Figure 1. Standard curve of vitellogenin
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Figure 2. Relationship between vitellogenin concentration and body length
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Figure 3. Standard curve of estradiol solution
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Figure 4. Relationship between estradiol concentration
and absorbance value

4. ETRERE SIRCEERXFR

WAEE 5. K6 . RE S SR E, MR UUEH, ERK 9 em /RH 5 g /7, M BRI
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Figure 5. Relationship between estradiol concentration and
body length
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Figure 6. Relationship between estradiol concentration and
body weight
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Figure 7. Standard curve of testosterone solution
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Figure 8. Relationship between testosterone
concentration and absorbance value
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Figure 9. Relationship between testosterone
concentration and body length
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Figure 10. Relationship between testosterone con-
centration and body weight

10. SEPRE SHEME DKL R
4. g
4.1. ZECBEOIRERERBENTLANE

I O SR 1 ) T BRI R AR EE AN LR O 3 5 . e RO S B R R B AE IR S R, B
Ja R MBEE AR IR, o O S A AR RSO R T o R MENE I B, 0T B 5 B IR I SO 5k
PR, A P I PR EE R S R AR, VRN D A R R SRR A Th BE AN AT, XK A P AR R IR R 1R
RIRI AR, SBUAN RIS R & s o MEVEIE SR A I b A DR B SR 1 IR A7 A2, BRSEER A
JFRAERT RS h = A2 10, FPREAR LA E R AF RIS DL R, 2 BRI R s s R, PR
M, B AERENE AR AT DoR ORI T BB s R A AR, sl — A E SR
FHHE AR,

FEMF S RS S, [FIRE™ A 2 AR, Herh i oy 3 B VR IR D9 S I W e R (T A —
SERALL K 1152, Hoh B R ER R Ry 115052, AR At Sk b th i 2252 3, 11-50 SR AE
HE M Pt R BONTR BRI BECR . 08, e R, MR o A2, 1Y
TR A ZER I & B i — P B RS

FE P FRDA 5 DU A E PR SR A B, R T S e AR A P 0 SR I R B R A Y HL A 1
i VG o

SR (1 BT AR MEVE R DRIAE M R R A R 2 0 0 AR RREPE R o A M AR e O
WER LRI & By 2, MEPEIRES PPy 1 SR 0 A S MEVE I 1 R 28 — PRAE R REAT A K

PESR I BESRRT T ik, PR SEARIThAE R AE A AT S EE . fEVERRR 7 AR
FERPE S R = A

4.2. ZECBEORES I

M FE LN TR, b LSRG R DS MM R, BERD QIZiEg, Moad AT
PEIFR S BE G BN TR VR IR 7], SR SR o MW sk as S A e (e 4, R, Wig i er ),
RIEBES G, D5KIF, RAEREEY. BSMBEESKR. KEAFHEVKR. EERUEN, Kii
o BRI, AR KRG, MISEERD, HAE. KEARN, g2, HEAG, £IEH
FMT, BHEBERMBEEASEENA D . S —RKMEREREMKR, FNHULERRRE, Ak
BRI YU TR AT HCIA 4~132 KR8] SR ] DABEE SR IAE AT ARAL 3R PR it B iffe i
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18, PisERe 2, RA R ORI S RE

T IRAHE L B B S R A A €t RRAE T e A IR B, WEVE AR o BOREPE IR T HEA TN, T BB LL
HEVERIEE R . BRA I, MEVER B LFEWIE SR . IR, AL AR Rt .

LA ARG, B EiEsh Y. KRNI EEFEAC R, 1 H XY th RS
A RO G A T SCE A A AR BRI TR B RS S AN, MERER TR, XTI AR i D 4
ke KBEREA R BRESRABRIY, HARBEERKE, ZERESRA R TR NRICR
T HIAT 5 A K)o HEMEZ S0 S IE R S MENE F R el R TR IR — R —FERC R, B
JRJE, A RENS A ROMEEAT SCRC,  TARRC & e BB B R, ST 5 T BRI R AR T2 EL
e E AR, XY R IMEE LR S0 75 O AR I A M2 SO S I RE R DA AR IE T, A
PR AR TMENE; (BT HAB R 2, SRS RGO O FEMEVE R AL, BRI P AE S5 58 1 %
NIZIEA 2 THENE, S EMEVEX MERE D A B R . Rk, — BACBCRE), BCMRARXT R E, ZRG
REAMERREH “—R—F" 1T R,

4.3. &880 R HBEFIFIMRIEX

ARSONS ERATHE B 1 H AN ETEAT 9 AE TSR AT, ST TT T ATEOR B = R AN [ A%
ANEPET S KT 22 5 o e BETHIN O s R AR S R, AR I Y S A O
6, WRIEZELHEUSE R HIRE, SR, S, EEERFERESTRNL. ZEE,
[ — e B (2 S0HE B, A% A E — I RS2 5 v (K R, IR A DO, DA 4 (A 2 SGHE S A
AP R T HAR A BRI, BT T AR Beife S i S b P EOR (R A ME BRGNS O
HRE )M, AITTE LR R X A Erf . DARTX R A0 1 1 B FEAT R b, AR TR
N TFRFE R KA

1R 22 B A B 52 2K PR MR (52 5 2R A BE AL, BESRHERCR MR T B R A
TBORAE FIRE N S G AN RBEIR, S0 77 ZERRA 1 A W BRIR LA R 5 3, S SR It
X IR G i AL R S R AT AR SR LR IR B TR R T, 4 DU et 1 DRy A B
[ AL PR K TR ERR B R SR, LR FISEIORTFUR R A S R A £k
IR B A

4.4. ZEBDREMREFIRNE

ARSI B0 T ) 5 R S Ak A O B P SR AR T A S WA B o £ S T (R AT T
S o ARSI RN B AR R B R AR IR L R R I S A IR B — @ MR R &R, R
232 (R iR AT G ME AR B A P B 5 B 9 R L AN AR IR L — D X gy, e MR R &)
AT A% e 5% 2R AE 2 SGHE- S 8 (A SOV AR I X HL b AT MERRED 3 R B o M) 9 B2 s 2 0 2 S0 5 R A
A AEREAT BN

S TMELEER . B TRZESRARAME, FREL, CEW, RS R KR
AAAE, VBN —FEFAERY S, WS BRI % o 5 BRI i i TR : 1
L2 T T J5 T RE PR LA IO BESL,  CORZEEHE SN, I T ZM R, Qafmit, w AR RHEIA . 5l
Bt BIURITSERAG R, TR SR AT SE AT IR B R, BT DR, B AL A AN 1 AR T i
R —ME SR AM . ERERA AL ANZ, ML . BAE (RRARD) hoth
WH: WM. WH, BASRE A, AN, W RBUR. PRI, RN T AEMEAR
GRS, ERARERTR. IRER ECIEWE SR BEIIREE. UG, EEEESE
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