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Relations between alkalinity phosphatase and calcium
metabolism in mantle of Hyriopsis cumingii
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Abstract ; In this paper, alkalinity phosphatase ( ALP) distribution in mantle of Hyriopsis cumingii is defined
by carring out the tissue slice and dyeing using the calcium-cobalt law. The mantle cells of Hyriopsis cumingii
is cultured by adding the ALP inhibitor, the activating agent and the protein inhibitor-cycloheximid ,then the
concentration of calcium ion and the ALP activity are measured by using atomic absorption spectrometry. The
results show that the activity of ALP and the concentration of calcium ion both rise when the activating agent
was added; while both of them decline when the inhibitor was added, and after cycloheximid was added, they
increase at first, then decline. It proved that ALP in mantle of Hyriopsis cumingii accelerates calcium
metabolism.
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BBk 2 BB (GPT) MM & e MM A0 4h =2 M . BRT ALP BT RTE AL IRE2S F A R L
8, BTN, ALP B S S S A SUE L R A S B M BB i, H UL 2R 0, &
AL KGR ALP 31, ZEE A BB T B R A, M5 & 45 , ALP SR EE T 26, 3181
ALP 54543 84 £, FEK T, X T ALP TR T EREHET AR, L FE 55
PR3 BB B R0, A B X T EE— 1R,

1 APk

L1 5k i
1.1.1 K84 skiR

AT R 8 = A WLE ( Hyriopsis cumingii Lea) /& 1 % .2 % 3 #4F, ty WiVLiE B G- 22 3R A 55 i
FrIaFEMAR ML, 7E/ NI P HE 7K R L (40 em x 30 em x 20 em) HEfFE , B F 0980 R /K AR 2 XK, FF IR EE K
G I R A S R 30 mg/L,
1.1.2 R{EHRESIXH

CO, fE {7 41 i 3% 57 8 ( Napco Model6100) | & f4(4% ( Olympus BH-2) | &L F M Y H % 4% ( GBC 932
plus) #124 E#IK = RFZEWBARP R 084,

ATk MR MgCl, XA T LA TAY TR ARRS A BRAF: MRERE TR EmE s
YIHiR & G 5 ALP T i) S F RE 3 8 A R 5 o
1.2 Rk
1.2.1 SERMABNIEST

BOUL R R T 158 /N R AR DI YT /NEE PRI FE L, R C B 2B /K R R e /N E IR, S 4
EHANERINER B EB A 1 mm® B8R, T 0.25% HfgBET 37 °C 34k 30 min, FI 300 B #Y45 K]
WERTHER . AM3RIT SO 40 M B A7 780, BB A E 5 x 10°/mL ~ 1 x 10°/mL, & F
25 CCO, 1EIRAMLIEFRAH I I o
1.2.2 {IR#LRE

M= FAMNEAMEEIA R, FRESEE, B EERPUK, —FREH, aail, sl BEE
6 wm, ¥ HE a8, UL 0L a3 BB U0 LS Bk B AT E T (3% B-H mBE R ENIA TR +2%
B ELZ AR +2% FALES (To/K) IR +2% BREREEVA TR + X(FE 7K )37 C10 h J5 ¥k, SR)E 2% THER %
37 CS min, FKEEE RN 2% BiAb AR+ 2 min, &S5 B, B o BAEXT BERR 3% B-H IMBEER 4N
WA ZE KB RZSE, R P R RIAR A F 2 #17.
1.2.3 BB FREMNNZE (EEIMNEFRWMEE %)

Be B4R B FINARMERE , 43 B2 25 mg/L,50 mg/L,75 mg/L,100 mg/L,125 mg/L, ¥ 422 nm &bl
ESSE A FMRE R FIRWUE , FF R AR 2R . BRI ES E T IR E AR MER 2R B

=AW BRI, 720 3 41 ALP S FIH (Mg™ ) i 2 MR E (B E 4 3 g/100 mL Al
M BE4H -2 ¢/100 mL) ALP #7720 (= BEpkmk) FF 1% 2 MVRE (R BE4L 3. 3 g/100 mL ¥k &
£H:2 g/100 mL) FIEH 4, FEEFR AR AR (1 d.3 d.10 d.15 d) FMEHEFRE., ElEHE T
VR BERT , BN = AR, VR AN B A AR B, IR 40 PR B TE 60 x 10°/mL ZE A7, AN IS SR MR
FIEAMEERE , N 5 mL WRARER, NAIE AL, EE BB 1L, MBGEKE A E 25 mL, 7E 422 nm &b
B FURER ALP TS )1 (rkn T ) B 9ME,

e bR J7 BB SR A0, N TR 5 40 A — B B R (20 mg/L) , FEURLAR R X HR 4 , 76 55 55 A4S [R] B et
B (1 d.3d.10 d.15 d) ¥z iR 7 AL 40 M5 I 2 45 55 F W B AN ALP (36 11 (530 F )  BRHSE 3
B,
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1.2.4 WEBEREEE W AE

IR R TT AR 0. 9% i A B K 1 i 10% B AP , 1 500 1/ min #.L> 10 min, I EIE#K. 1€
EIEW R A R K 109 BLRURER , 0% TR 22 595 nm AN e E T E KL AL OB, TR E
HE & FE R ALP B 5] 520 nm R G BB, HTEH ALP 1 77 BOLFR(E,

HHEAX:

A ER T E (gprov/L) = EBRIE/FrHEEROILE 0. 615 (gprov/L)

BRAEBEERAE (U/ gprot) = P B ROGIE/RHEE BOLE < AR S B2 (0.003 mg) + BT ERS

=
=28

£54 8 (mmol/gprot) = M E R AAE/ FRIEE RIAE x FRAEE WA (2.5 mmol/L) + ST ERE
£ (gprot/L)

B 1 &0 = AT AR AR T E 5. MORENEE B R M 7K R o 4 B BN R E 2 A
&) ) = Fa WL, AL U H BN E R 4 FREE , ICEE IS 28 TS , 0. 9% Ay AE B ER K il AR 10% 1 5]
%%,1 500 r/min #.L> 10 min, B LER. BHE AT ENEEE=AWEIEREF R ALP 157,37
28 SN R 7 IR AT 55 ) e LA o vk BE , BT 341E

2 RS0

2.1 =fAEESME R 22

=AMERAAERX R EEEZ T, R R ERFAEN B XN REEEHEM,IME
AR FIER  BE TR REMEE, FEE(ER-1.2 9 a) FEHRERE Y R4
FORL, P& — Bl B A, ARRARR 40 M HE D 4 57 B % 2k, Wi R AR 4 i 727 2 b 5 R AE A
H L, RAHN, BREERHEETESRAAVNE. AFRE(EM-1.2 7b) FEHBURWEHHLEBAL,
EHRRAHSE MEE T EEERRMMNEGFESME, RPaEKENBA LA, £ P AR,
AR (ERR-1.2 1 c) EZE R TR,

-4k ALP Ye e Y B JR BE R A Il 1 h M0 B TR B R 45 W ULUE , B IR 5 2 il BR 4 b BB B R 1
FIBEIR S B S E R B BA R AL A DT YE , B 1 PR 44 40 A 4 A SR A8 5, 1T B 1 0 iR TR 1o
MERR-3 4 ATLVE W ALP FE 45 A = AN ERARTEMP R, MAES RS 2R (BIR-5).
MEEEEAT LB (EIRR-6.7.8) ,ALP FEAMINERNFER EHETEAERRUEHFE, B
EERAZ.

2.2 ALP XT840 BIVE
2.2.1 SEFNRKMEXTEE 43 ik B 220
TSI AR A5 B B R WO, IR AR B VSR B RO M R it R E (R 1 AL 1)

®1 RESBTFRE

Tab.1 The concentration of criterion calcium ion

PRt g T Wk L 25 mg/L 50 mg/L 75 mg/L 100 mg/L 125 mg/L
R UE 0.047 0.146 0.243 0.328 0.461

SR FER M ECT RSO 85 = o3 A 3o LE H 40, SR ALRIRE 2 AP E IR RO A5 B T AT T, AR R
R 2 MR 3. LIRS EFE il S ERA R PSS B OVUR, FIRNERA SR T & 2l 2 (2.
3) o
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Fig.1 The concentration of criterion calcium ion curve Fig.2 The concentration curve of calcium ion after the ALP

inhibitor was added into the mantle cells of Hyriopsis cumingii

ALP (EHEF OEE TR T BB T, E— M BN B, REFHSEEY ot

9%, BB T RBE ST N , R B B4 AR 3 G RN, B0E B4 (Ka) 24 2. 48 x 107" mol/dm’ , 4

BT ERIZEE T OB ERTHEE T A 4.0 5, NS THRE(—EWRET) , = H

B ALP [TEYER.C 3858 ALP B35 75 AR R, ZE HE Rk e R ARSI ) ALP 36 - 254! B HEL T

PLAP fyBe il g , (i ELTE HE AL OG5 M8 — AN HIBER , B S BIE itk . k2 fnk 3 T

AE S, ZnA ALP {ERIE, IS S A8, 858 IR E TR MM AR ed, ALP 1% 7 T [, 858 7K
FEHEZ T,

X2 ZAMNEIEBRARSETFIE
Tab.2 The concentration of calcium ion of the mantle cells of Hyriopsis cumingii mg/g

E¥H 2R BG4
1d 3d 10d 15d 1d 3d 10d 154 1d 3d 10d 154
EEFIREE EWEH 40 40 50 4.8 40 3.0 1.0 1.2 41 49 51 5.6
(mg/g) EYkEH 4.0 40 50 4.8 3..6 3.7 2.9 2.5 3.4 3.7 50 52

Rl #EAT 1 ALP 36 I BIIURE , B R AR 3

x3 =ZARENERMAM ALP &SN
Tab.3 ALP activity of the mantle cells of Hyriopsis cumingii

EE4H fGaE] BEA
1d 3d 10d 15d 1d 3d  10d 154 1d 3d 10d 154d
ALP 3N EMcEEL 21.05 21.96 23.21 24.03 22.08 21.46 18.70 16.11 22.13 22.15 23.53 24.17
(U/gprot) {EHk B4 21.05 21.96 23.21 24.03 21.33 21.53 20.19 18.63 20.71 21.09 22.94 24.06

2.2.2 WERIITE S ERIRMm

TESEFERY A0 M R I A I3 (I E AR L) , 35 3R R B R B [a] , 0 EC45 B TR BEE AN ALP B
SN, ERIEA KRS, AR AR SNEREAN PSS ENPM, AR EEARSE TS E
M (E4),

x4 MAZBENEREEEFHRE x5 MAZEBMHEFE ALP fiEN
Tab.4 The concentration of calcium ion after the protein Tab.5 ALP activity after the protein inhibitor was
inhibitor was added into the mantle cells of Hyriopsis cumingii added into the mantle cells of Hyriopsis cumingii
R FEnTE (h) 3 5 10 16 20 ¥ FERTE (h) 3 5 10 16 20
E#A 3.8 3.9 4.4 40 4.2 E¥4 20.10 21.01 23.45 19.12 10.09
S TR ALP 73

2R A
(mg/g) (20 mg/L) 3.7 40 4.1 3.7 3.1 (U/gprot) (20 mg/L) 21.09 22.14 21.73 12.42 6.75
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BEAGRTAE B IR B TR
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Fig.3 The concentration curve of calcium ion after Fig.4 The concentration curve of calcium ion after
the ALP Activating agent was added into the the protein inhibitor was added into the
mantle cells of Hyriopsis cumingii mantle cells of Hyriopsis cumingit

AU T R R 00 ) A A AR R 2, BEL 1B 2B R A 5 B, MR M ALP T8 0 o M Ak
FRES (5 mg/mL) , B T 4RO KGR, ME S5 BN E R AZZW, BT LG ALP EER
FZRVEATRE s 140 P ST B B THAE S i, B Ow T I B 6 g m l , Rl ALP (75 R
MR 3 FTLE W, WIZETT SR, ALP IE M8 Z B e, §5 5 T B =K (B 5 ALP {EHERRRAT,
A5 T TR B AR AR AR
2.2.3 REX ALP K H 5553 i B30

FEA B T URE 15 (B ) ALP 975 1) 55 R L3R 6

R 6 EEX ALP FSSHIME

Tab.6 The mensuration of ALP and calcium content by temperatureshift

10 C 15 C 23 C 27 C 37 C
ALP & 77 (U/gprot) 67.25 72.97 86.12 64.54 -
45598 & ( mmol/ gprot ) 4.21 4.23 5.38 3.57 -

=AM REARIEED 20 C ~30 C, 0 T #RE ALP ZE KN BB IR AL, AT T _Eidik
Koo AL LRERAT LAE L, ALP 7EREIR Y 23 “C s &k, IR RSB 1 22 , 78 37 i, 38,
HREMRT 23 CHE,E N ARERBREANS . MM, XTI MRENETS B THEE, il IE S,
SRR E AL S ALP 154 5 35 55 AH X L o

3 Phie

REDRHNARER RS TP P IEFRRNEZR RS, WEIEM, FSERNTTRY T8
BRI BN FT R, H e, IR ALP BFE R, SRS S RAEZ SR B TR, AT X B R m 2 kp R &,
RAVIRBEZEER, A, PATEFE=A VSN ALP 55585 R MR, 7 68 5 i s A 36
BEETX ALP W, RSB FTBHROEE, AR EIR =ATEINMER S ALP 545505
BIRAR, B ICRME ALP TEAMVE R B E N HIRERIE ALP XHE5{CHIRITEM -

MONERBER I Ge @ n] LR, ALP 78 = A SN E RSN R B P R BAFTE , EE M TEANE R HT
BRI BINREFEZR . BB EBEMITE CaCO,, HMIMERIIIUE SRR AR KR, A
GRS HAURERIPALAE — B, BRI R IR T SC KR

ABFTERI, HANA ALP S5 o, 45 84 & 8 FEE 55 7 i 8] AR T s 2 A ALP B i,
FHE0 S B, GA] ALP TG SRR B & BA HHER R, AE—PHE ALP 5EABMBIKER,
ST BB HIRIR , RO B4R, 2 ALP 5 B G, 5 S B B, s R S
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HAE—B, ARSI SSE R, 1B XA RN, ZE A RIIRE T , ALP BIE MR R , T it A
SEYREEIREE ALP BASAL T AR AL, 24 ALP B35 T MERT , 4 4R BE L T e, kAT I, ALP 5 =48
WL SN AT AIET R IE LR 2R, 25 ALP IG PRI OR S50 R THm , RZ IRk Z BT LAIn G, HE 2 X
9 ALP 5@ i /K HUBSBRES , (0 /R AR LB VR T8 , (R Bt RS BR A5 UTIE , A TR #H4G 9 W™ o AB 5T
4555 Robison R IBFFEAH—3 .

HMESRE 45 R BRI TN  — Rl L R G RN SIS  — R 15 R SR AR s
fg AR H L2 B (INANERE B8 %) MR h IR U450, FE I B BRAG A P g R P, 45 1
W s RS X TR SR = BRI R B 2 2 R /R, RS TE R 2k 3 P I TR, RARHER BR PR AE K
MEETE, B, R TR 5S84, BT 7E KA A —26 ALP 35, 08 B8 Pk iR
BRROTE M, 23 = A WL AR PO 45 A0 1R8SNS R IR 045 B8 T RO TR, 8 M T BUF O 3R
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M Plate
1 SMERETRE: HE o8 x40; 2. SPEERTE: HE B x 100; 3. SN EBERT BT BEBREE A A x40 4. SNEIE R BT M B BR B 43 A %
40; 5. SMERE /S BERAVEBEEREE /3 AT x 40; 6. SN EERT B I BERREE 43 A x 100; 7. SN P BT B EBERRET 40 A7 x 100; 8. SN ERSG
BUMEERRS /T x 1000 EAEZ; b: BAHE; c: AR



