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M AT fE A B A B R K VS W B O HEAT A
fill o e AAEE R A BRI SR E R E T
4 CTEAWIKFAENHITEHRE, EANRER
BEHTBRRBNITIEEE. b IEEEYR T
W, EFERBBRPMAFTERMO0.09 mg/mL,
TEREEE R 0.15 mg/mL HFR“XHL”) . KA
M ERETIRR SR, 1.5 ~10. 0 mmol/L
TEEINEE 4 MEERE. 2.5.5.0.7.5 f110.0
mmol/L,
1.3 BiERHE

BB ORI AR , FREE BRI, A e B
Rl e B K R T Br 2 08l L7555,
F3 10 mL BB TS e 10 mL A= BEERA IR bk
TepfpEr sy, B TEmLwwh4m 0,
1.4 BRiEWR WS R f7iE s BT R Rl E

RABkEREE™ T+ %" R, K
7= B TES PR i 1B X SR R Y B BE 2 i 7E 60 min
DI, i A S A AR AR R, IR s BE )
TREBU) s X AR BR Y T ool Z iy 2B AL ) R &R
HZER] 10 ~20 min P, 7E 20 min /5 , T AR
FBREIETEREE™ . M0 ~21 min &
B% 3 min MISEES TP ERUAIEIR K 0.2 mL x5(5
AFATRER) ARER, RAH =W 8 6% HE
TR L I B WSS TR H R v R R e Y U 2
&, NI ERENELE (BEREE) ;0 ~60
min PN ,43+H7E 0, 10, 20, 30, 40, 50, 60 min F
AR E AN EFBPRAE LR 8RR HE
0.2 mL x 54N i, FF%b 78 A0 D7 A B g A= B 2R K
W, RAH =8 A% W E BESMEFR
Hh F AR E R AL, € EEERR ) B BB B
HE(BEEHR)
L5 BEHRTELE

HTARRNERGEHEKENERE
W25, /MR R E , B B P R AR A E X
RREERN BN E (REREHE) XA R
frfmiBH R E B (g) Xl B & AR A Rl (5%
BEzEHE), 58 TR KAXNERTENE
Areb8 ~10 W (BP 0.4 ~0.5 mL/min) , i E A
W

BEBRP R (pmol/g) =[FERBT AA K

WE (mmol/L) — W HEH AA Hy¥E & (mmol/
L) ] x #ERB R E (mL/min) x FEFAS[E] (min )
x1000/ fpiEE & (g)

ErEEiz R (pmol/g) = [ FW P AA KE
(mmol/L) - = HILFFW + AA Y& JE (mmol/L) ]
x W EARF(L) x1000/fEEE(g)

FERTBER pmol/ (g - min) | = &I
PR W & (wmol/ pg ) /T It it ] ( min )

Hor#E 21 min B ERIK R R AR IEE,

60 min I HYBEEEE BRI R R REEHE"

3K A SPSS 13.0 for Windows X4 B[ F
7572 (ANOVA ) XHAB SR #E 17 AL MG 40
o ZHFEP B, WiFHTT Duncan [KEF IR,
BEMHAKFEH P<0.05,
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2.1 HpiEY L-PREE . L-XRSE8RREEL

7E 0 ~ 21 min PYEENGEXT L-FH R BRI L-
AR AR R TERFEHTT, EERINILETE
P IE RS R T BB RO IR I B ERR IR R H A
BRAZR TN RR ; ok B B A S W &
R ED—E BF N FROIRE RGBS R
Z(E1,E2), HSEEBRNKE DA HN2.5,
5.0.7.5 #110. 0 mmol/L it ,7E 21 min B} #8738
L- i E e Rk &4 54 10. 54.,27. 15.40. 09
F142.08 pmol/ g, #EXFAS FWKE ) L-FHm AR
KR EZ R B2 (P<0.05) ;X LERNZRK
Wik & N4 54 7. 46.21. 74, 34. 57 F136.86
pmol/g (P <0.05),
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Fig.1 The L-Met absorption curves by the
intestine of Cyprinus carpio
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—%— 10. 0 mmol/L
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B2 #FEs L-Mhe FIRIIE
B e ] B9 3R L B 2%
Fig.2 The L-Mhe absorption curves by the
intestine of Cyprinus carpio

BT R R BR AR TN E R B R 3l ) AR
A, SBEREER FMEARRTE 0 ~ 12 min &K
BT R B W R g, BAER 4>
WETHRIKHEER AL, 7 12 ~2]1 min B}, &
R EE T R R 2RI G BTG s T2 R R
HMRTE 0 ~3 min PYIRIKER IR, 78 3 ~ 15 min
A R Rt R AP R, A AR 4332 X, 15 min
J5 2R T R IBGER IR (P <0.05)

2.2 SEEIREREEMRE

7£ 21 min Py, L- P& B A LR RN ZRR 55
7 2.5.5.0.7.5.10. 0 mmol/L ¥ B i}, iz 18 kL
JEXT AR R AR B R R R LK 3, NE 3 W&
,760 ~21 min N, EERKE 25 HR 2.5,
5.0.7.5.10.0 mmol/L i, ##fi% 1 %F L-F m & B
B TR G 24> B R 0. 50,1.29.1.90.2. 00 pmol/
(g - min) (P <0.05) ;% LR RBRMRIGHE 2
4504 0.36.,1.04.1.65.1.76 pmol/ (g - min)
(P <0.05) ; B IE RS X L-H & B A LA
SRR IR A 2R — AL R I VR 5 Bl o LB 2%
HEIFHFES 5 A . L-Met: V=34.12[ S]/(6.55
+[S])(R*=0.978 1,P <0.05) ; L-Phe; V =
19.08[S$]/(2.39 + [S]) (R* =0.976 2,P <
0.05) ,5 Michaelis-Menten 5 V=V, - [S]/
(Km +[S]) f8ftl, HEBRIWKETE 5.0 mmol/L
DB R IR EMI T EZ, M 7. 5 mmol/L
Pl BB RIBCRNE TR E, Ash 2R ER

HA - B SEOR AR X X A b R R B RO — 1B

YRR E RN s R,
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Fig.3 The effect of L-Met and L-Phe
concentration on the absorption
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Fig.4 The L-Met transportion curves by the
intertine of Cyprinus carpio
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®1 RANEEES1/VHY[SHERRARERENNEEY
Tab.1 The regression equation to 1/V-1/[ S] and kinetic constants of L-Met & L-Phe

BER EH5E BEHNE Vear ™ K ™ °
amino acid regression equation significant tests [ wmol/ (g - min) ] (mmol/L)
L-Eﬁﬁ.ﬁ.@ Y=0.1887X + 0.0288 R?=0.9781,P<0.05 34.72 6.55
L-methionine
B
L-ARER Y=0.1251X + 0.0524 R?=0.9762,P<0.05 19.08 2.39

L-phenylalanine
E: # Vi —BRRUGETR; # # Ko RGBT R 1/2 B R BRI, Y—1/V,X—1/[ 5]

Notes; * V,,,—Maximum absorption rate; * = K . —The amino concentration on the half of Maximum absorption rate, ¥—1/V ,X—1/

[S]
——2.5 mmol/L —-5 mmol/L
—&—7.5 mmol/L  —%-10 mmol/L
2s
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S8 20r
Z @
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uﬂ?lﬂb 15
&%
M 107
B3
-@g <
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BfiE /min  time
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Fig.5 The L-Phe transportion curves by the
intestine of Cyprinus carpio
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Fig.6 The effect of L-Met and L-Phe

concentration on the transportion

M BBl 2 H RO 0, B R R AR L

i E BRI W BB ) 58 T X L-2R T &0 AR B TR ik
RE1 . BEIAIERE XY L-H AR Vo i L-E
WEMRK 1. 82 (P <0.05) , X} L- iR
Koo LERNRBRE 2. 74 f5(P <0.05) , #H]
BREAIE N L-F A &R B R R R -
FRETRIGHE 22
2.3 BiEX L-ARER.L-XASBREEEH
7 0-60 min Py , #5f7 TERERE XY L-F G & B AN
LN & BRI 5 Bl iz 2 -5 i TR i 28 Al 2 a1
THZ, BX PR @ ZE R Y B T MRV B 13
K, BHIESMEF R & E R R R B 8k,
&l 4, 5 LIEREAERIKE R 5.0 mmol/L
18], g R g T o) R b B R Y B B i i B S
B IR R L-F AR Y = 3.318 6X
-4,418 6 (R* = 0.985 2,8 = +0.961 9,P <
0.05) ;L-ERNEM. Y= 2.1036Y - 2.834 3(R* =
0.9811,5= +0.8418,P<0.05), HBlH¥FH
FERT A, SRR TE RGBT L-F g R 1 B B i &
B L ARNARAEL (P <0.05), 7£ 60 min
H #ipiExt 2.5.5.0.7.5.10. 0 mmol/L ¢ PUFp
WER L-ARaRBRzRES 58 L-EARNR
BAYSW R 1.83.1.55.1.40.1.29 %5 (P <0.05),
Hilt, B L-H AR LR ARF M RER
PR iy B AL I PR 2B Ak B 3l ) 2 R AR B, 1B
BENENNEERPEEER(E6),

3 it

3.1 MiEX L-PR i L-XR SBRKE
WHIHE

KT R AR (R KR ™
Yi/INIRSE ) B R AR B e P e R A B R BEAT Y o
Fo TE RS RS T o R AR R R MU S o i TR RS T
XHER B DERK B AR RE, B a
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BABERKEEENBERBEY HWE., Bl
AHETIYON 2 T R TR IR — P B
HRESE FEFERENEIRETR. A
P R A B B BOR % (B E ) WY
Hh S TR T Sl T ARG BB, W A A ks
0 ) R AR AR A s RO A BE ARG IR ER
JZ 1 26 40 I B T A LV 9K B 36 K 4 4R 1R
BRI, ARG B T LR W AR,
TR M R RRME RN EH TS RES,
A v B B R P R AR R R
H) R IR 2 I R R4 B ) R ORI 5 B O
EpEHANR BANLRE , H &8 18 B T
ABESMEFB ), X FR 5 B EREE R P R
E R R TR E AR R R I E
FIpiEHA T A MBIER Rz ( A _END
TE 20 2R i) At 2 28 B e s i T A R4 A At 2H 2R
BRI WERER., EEREKTSHYEETR
W s e R — i R R I AE A LA
FTAME ZA R AR R A O i
%, R — BRI R b B R BRI
s PRI E , B B2 N K AR E R AR
Wk EER R AR R B, ERAES M T+
41520 R IO TIE B R 7 B A 3 o

AAE T, B E R R T L-R R
L-2RTN SRR = T R B B RR 2 i ke R 4 i
BRI HEA LB 5 i, JFE B H AN R R A
I8, A BB EREMEABIERFRN.
MERIIE 2 Fh R BRI B ) AR R E , 52
£ FF4 Michaelis-Menten 58, #BR7IE kL BT L-
HmEARTIH Vo =34.72 pmol/(g - min) ;
Kou =6. 55 mmol/L, ¥ R T2z X L-EHR &
RSB Vi =19. 08 pmol/(g » min) ; K, =
2.39 pmol/ (g - min) , i BIERRAERE BEXT L-F AR
AP BRERT L-ERAR(P <0.05), H
TE [V 5 i, R R SR B %) - i R ) 5 B
ERBUBERT LARNARKR(P <0.05),5%
R B8« e 2 sh i B9 SRR IR R R
HmEAR > ANEAR H—3. BT L-HRaR
FIRNIERER , HoV S B EENEER, haY
R P g 5 B e ARG o BRI, T LR R
BN SR H B R EAER, s IR R
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S HF WIS B WA R, KRB IE XY L-

AR LR TN &R W R 75 & E BRI Rl 3h
N¥EBPREBRER, HRK BH . EHEd
A, MRS 7R E, X L-F &
B\ L-ARERYRYCEREMEmE B ES
Wi L-Leu L2857 & B2  L-Tyr f) 0% i 2 22 70
BB ®U; W b o B ) IR ( Penaeus
chinensis) g X L-Leu'’ 1 88 7 Xt B ( Penaeus
marginatus ) %} L-Gly " By5a R 13 o
3.2 [piEX L-ARE®R.L-FHEEBROIRKS
BEZMIS T

REE AT R B FE K, S5 X L-F iR a R
L-ARARRKESBREEWER N BHELL,
MHRERIILAIXRRE , BEERES5REEN
FUARLRE B[R] ) B AL A RHE 2 . X Rl — & B BR W
B.ERBEERNBLOBEEERTRMER
FRTESEFR W P 3G & (P <0.05) , BB B AR
BRGNZHBHEIMEFR R P E R E X
R b B 4 MRS i AR — R .
S ERERBAE—ENHEER. IPXHFER
HERIRBR—MKE Na* K" F, FEAFR
X shEia s M, Wi x E R %
W BB R S T B I TE RS B R T I R B8
H, BRA &R . B/NRKEMEK . B/NEEEZ
R E N BRI E NS B SUEER
A EM AR, WEARK, AEZE IR
W BRI R B ATRES, B2, IRERENE
FFRUR FE A R PR AR

ARERA: BT L-FREAR. L-EREAR
HIEAR, 2SR B EEREZ
S, L-F R LR T & BRI R E Rk iz
BFMEEAF; I 2 M EERER KR IPE
ikic B M EREREEHEK/NAE; 2 HE
FEFR I IR U P AR B A RR Y B2 R B[R] Y 2B
A —E W ER TEMFIEERKET L-HR
AR L RN ERREA A [R5 R G 8 R ia
WRE S . L-HGL &R . -2 79 & IR R o I
FEIRI R K, 7 —ETaE BTN, Y2
FERR TR B — 8 vk B B, EC T A o R U R i
B8, SR L-F &R LR R AR R s
2% 55845 Michaelis-Menten 5 BV G, X
5 Wwilliam %" %t/ B, 2 A& %S" b ob B xt
IR, 5T 217 3 B 48 R0 B 8 X B A (Teralurus
punctatus ) EE M —3. [FAT, B4R Kt 72
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Absorption kinetics of L-methionine and L-phenylalanine
in isolated intestine of common carp( Cyprinus carpio)

XIANG Xiao', ZHOU Xing-hua', YE Yuan-tu”’, CHEN Jian' , DUAN Biao'
(1. Departement of Fisheries, Southwest University, Rongchang 402460, China;
2. College of the Life Science, Soochow University, Suzhou 215123, China)

Abstract ; The experiment methods were used to determine the absorption and transportion of L-methionine
and L-phenylalanine in isolated intestine. The method simulates the physiological condition in witro.
According to the change of amino acid solutions and outside the intestine that was controlled flowing through
the intestine. We detemined the L-methionine and L-phenylalanine absorbed and transported across the
intestine mural directly. In the experiment, the fingerling Cyprinus carpio were employed and after 24 h
starvation the intestine was obtained and cultured in vitro. The concentration levels of L-methionine and L-
phenylalanine were designed at 2. 5 mmol/L,5.0 mmol/L,7.5 mmol/L and 10. 0 mmol/L respectively. In
each solution, the penicillin was added at 0. 09 mg/mL ,at the same time, sulfate streptomycin was added at
0.15 mg/mL. The absorbing capacity of L-methionine and L-phenylalanine in the intestine was analyse
within 21 min, the concentrations of the L-methionine and L-phenylalanine in the exudation outside the
intestine mural was analysed within 60 min. The result showed that the intestine of common carp could
absorb and transport effectively. The mucosal influx of both L-methionine and L-phenylalanine occurred via
a carrier-mediated. Active transportation entry process showed Michaelis-Menten kinetics. The absorption
kinetic equations of L-methionine and L-phenylalanine were 1/V =0. 1251 x1/[S] +0.0524(R* =0.978 1,
P <0.05)and 1/V=0.1887 x1/[S] +0. 0288( R* =0. 976 2,P <0. 05) , respectively; At the same time,
the kinetic constants of L-methionine and L-phenylalanine were V,,, =19.08 pmol/(g - min) ,K_, =2.39
mmol/L; V. =34. 72 pmol/(g - min), K, =6. 55 mmol/L, respectively. The absorption kinetics
characteristic analysis indicated that the mucosal influx and the transmural of L-methionine were higher than
those of L-phenylalanine( P <0.05).

Key words ; Cyprinus carpio; L-methionine ; L-phenylalanine ; absorption kinetics ; intestine



