#1258 25 K o OF R Vol. 12, No. 2
1988 42 6 JOURNAL OF FISHERIES OF CHINA June, 1988

| womm |

pH #} £ 2 {4 52 B 5 B9 50 i

THE EFFECTS OF pH ON CHEMORECEPTION IN FISHES

Peter B. Johnson

ﬁ] ﬂl; ﬁ (Monell Chemical Senses Center , University
(LK RE) of Pennsyluania U. 8. A.)
g '
Zhou Honggl ﬁ‘f% %%ﬁ
(Bhanghai Fisheries Untvorsity) (REEYBREIREBEREZRHNRD)

RTEEARNR, SRERSTEERIENERZIMBRESRE, FE2EEHERL GRS
{ Kleerekoper 1569,Bardach 1 Afema 1971, Bardach F1 Villars 1974, Kapoor & 1975, Brown #1 Hara
1982, Tacker 1988), RiL+ L, N T & B L ERIENBLEBRA, XBE T~ EXAHR . SERER
MEYN FRERARNBENIERR, RS FE&NSHEREOXR, DRSS EBZM
FB F RS SR EER ELH, TN T ANBEENHE SHREEX pH.5 R &R, BRI KERR
S/ (Hara 1976, 1978, Konishi & 1969, Tucker 1973, Silver, 1978, Cancolon 1980, Hidaka 1870),

AR R ESREGEDING S T AN, ARRE., BENEHSSTARESENE
H, S AMFIA A0 I —h R s AN A SR REN, pH EATEMN— B E, &
RUBEEREHERS TEERANES, FR pH ¥ TARE RKERENEERERENEW,

BB 5 0 B

WA iRIR LB K X AR (Tetalurus punctatus) bR, REBHK 16~20em, BHERRAREY
B, BRERKLUS Jef (Tilapia sillil) Jobthl, B A 6~1lem, GIEAERI(25. 5~26. 5°0) 7S
BRI, —HiR%A S AERIIE—K, SRET,MS 222 BreiAR £ (1:20000) , RS DL A
(0. Img/100g f8) WAL B, MENF & & L , e A0 BRI IE MG, FESU0KE
JEVEN, T T — R BB AR, BRI S0 B0 B TE U

15 2 ] (Bleotro-olfactogram FOG SR BEATR AT 2 MM AR, RHRE, M RAES
BIS=AFEM T Ringer RIBMEMEARE , —REAE BT UMD SR RN, 5—HEMTRT
WA 02 X Sk ISP 25 25 W L B3, DO 2 BT B AR B SR H R AR B K B8, 1B
TRERWR TR BIER L,

WHSNRE RN R RS e LUER, EETSRENE, NERSS EETF A HaR
WS~ IR b, DRI, SRR YRS R PR RN RS, BRI A
EEREREERNE,

WL, RS 1077M MESER . BRSNS A IR FITI AR RO RIBER, JRAEF 8 OOk Ae
W RIS 1074M BRIMOR, BT IREN A pHL RN, SRR 10M KA S
B R TR RIS, R FRrOUk A B M K M 10 MBSO, B R BB Y pH,



170 X = 2 B 12%

Rl R SR B R RSN R F P kAR LE, Commodore 64 SN I % £ %
@ FREHANREEERN SRS T Iml RBHE. CRREER, TS RER Y 150 #, KR
WRFE, RS EEER2108, FRRHEZESEASER ERXRLE, XRteRmEnzIR L
ERLENHIBREDENE2S,

% R

—. pH R85 898

WER 1.0x 107 M H=MAFBAEER. MER. EHERNALER, £FRF pH £4TH
BOE S R AR B2, R R R(EOR), KR sA Nl KN KR &2 TR RIERR, URERE
REIRNHIA/ANR100% , MR E M EE MR EENRIBR(EL, ReMR3), SREFHINEERN
B BB R RN, S RERE pH N1, iR RIBCRE K, E M RKBREPH ADRHEM R
PR A, REERRE pH A3rH X RIBCR B A AL, H2mER),

#1 1.0x10-M WEREFRH pH £4F F2 1.0x107M ¥ WM pHERT
RTBE AT KR AR b B B9 R AR (RBE) MR XE@EY L ENBEHIN R (BSE)
Tabel. 1 Relative stimulatory efficacy Tabel. 2 Relative stimulatory efficacy

of 1,0x10*M Arginine tested at of 1.0x 10~*M Cysteine tested at different
different pH in channel catfish pH in channel catfish
X B ~ TERT Y18 2R
ZHFE T8 D ZREm 9. D
pH vH
6.8 95.7+68.9 4 212,5+88.8
9.9 228,11+ 199.8 B 268 .4+ 95.7
10,9 261.6% 151.8 7 163.3+97.9
11.8 485.8+292.9 8 206.5+93.7
RSE
300p
RSE
. S00f
200k
250
100p
7 9 11 pH\ ; % f-i ; Wy ;‘1_ pH
B1 1.0x107'M R BRI K _ B2 1.0x 1073 Lhamis
5 pH X R WM RS pH R
Fig. 1 Olfactory response—-pH Fig. 2 factory respense-pH

rolations of 1,0 107%M Arginine relations of 1,0x 107*M Cysteine



23 R¥H.KE B. KB pH NARXLERRNERN 171

%3 1.0x10"M RAEMETF pH RSk
4 TRBER AWM A AORRE 300
FM R (BSE)
Table, 3 Relative stimnlatory efficacy 201]&
of 1.0 x 10~*M aspartic acid tested at

different pH in channel catfish

AT B 100
o GRS T8 D |
D

2.3 249.5%128.1 _

8 262.51 123.2 2 4 6 8 pH
5.8 20+ 24.7 B3 1.0x107M REEHN

8.9 114.5£2.9 WM PH XA

Fig. 8 Olfactory response-pH relations
of 1,0 x 10~*M aspartic acid

—. pH X1

FIEEHN FHRRI R Y ARBEARIN, 1.0 1070 HER ., RLERNE SR BIIGR ¥
Y, EME pH 431599.1.8.4R13.8, 8 TiA% pH MekI RN EMR, BYSMHELREE K oH &
RIA 7.5, WP A LR, CREMES T LRI A BRE, DR RN B R Tk F B R RE R
BIRAD, R B RN R A100% , R ER ., REERNSEBRNENRIRER, TRBER, pH
SERENFERNXLERORENR, R ERTEEEEW (£,

F4 PHAMER AERNXLERABBRNER
Table. 4 pH effecis on siimulatory effectivinesses of arginine, glutamic acid and

aspartic acid -

1.0x107°M HHER rH MR ERLHERELS. D THR®

145.4£28.2

HE®R 121.83+34 2 £>0.05

161.6+ 40

& 67.2% 25 P<0.01

~T {8 ~1 o
P o
= -] L=

158.4* 66.8

REER 40.8£6.3 P0.01

;qw
QU

i w

BRESERTLER. BEEERETRAPEEERERERERRF pE 24 TRBEAX R
g8 F R EREE, N TAROEER, RERNS pH WX R FHAER, ANAFESEEKRD
P, BIEHFEANEERASTLENRANMHENREZR (HL. H2WE3), AFRNHERIRE
1.0x 107*M, pHIGR , Bt R BRI HBHRAEK: PH B8, REAFHRHMARIBAREKR;
PH 91188, BERSENRIBEREK, Hara (1976)12RIL M (Salmo gairdnert) R (EEG)
BEHEMBERRMMNER, EAXEENRER Y LHFENHTARMENRZL, BNIHISRtE &%
B TR SRR kb e R BB L BB e R B 45 & (Caprio 1084), FEMEMR pH U



172 N = ] 128

BB ERRS TR EENBREANE, SHANNEERTRERNENS FERHE, BRTHRL%
REENRLERSKERERBT ARNFNERK, ESBRANERERSTEREREZRAN FA
A ESRASKHERSHEEERBLANFIERR, ENESHIERNOREEE, AN
TaXBRBIR LB SNLELARERFTSRE—FWHA,

BT RaRBERNFHERTZA, ~BHREEZEER A EER, WHARHIRBRHN 4
FiRH,

BRI AR R R, ERR B TR R SHT AR, IR TE. 8285, Hee
FRERSBIRT LR R THNERE, REREZ ERES T, AR BLH T BRI, K
R RERBTH FEMENESR, ENMEREERARN, NASRTRFERRATRIEMSEH,
HIRDARCD X, RO AR, B P I (et 25 1, HOBRRITE 0 3, BROFaoR, el B R

NH; NH3; : :
:ER([JHCO— R}JHCO - REECO‘ FRRABR, % pH L, IEAHEANFERERE, FLE

2~ I 3
EBEREBEAAENER, REARNEET, IFEANSRBRMRLEBRNBEIRCNREE, X
WA ERBR I A R MA L SRS R AER R E 58, AN BN F R RED, ZIEARETERE
H1E L, Adams3E (R R FON T IFA MR ST AR ML), B I B R B R R AR A B RIR
EHERNFET , LS BN KBRS EE:, AR PN REIE R E R, SRR A XN REN,
Hidaka % (1976)RE R AN #1(Fugw pardalis ) A IEEH ETRIEMEACE O Bl L RIM H%,

pH S B BERTLABRBLEIE 04 TRA. RERPHRRIERARNSY ShREE Z 4
ORI, - AR OB AL AR %, BRRESHERE, EHGEEHENKER,
HRBTAT BRRRES, KNS EEATR, pH SRNEERTLEZERIRERS
BREG 2 MM EERUEREER, BMERES W2 La Rz T HENEL,

HIETR, PH §FARKSEBN REREBEEN EEET - MR, —RREREREK
SR, ZREWREZ NS TRRE, MRZ pH ERNSRRBIRESENED. XHFMNTE
FERSRIEZAKHRTELURREER, RBZENEIFNTERORTRNRLERN KB
MR BEHM, K2 pH A EERTRNERNAF T, XEFTRERSRZENHHRLE, K&
FRAXAEERNHEROSBERZ LR FEREL, HTREGERERD . BFERRGHET R
RERLAFHTSRE—FHIE.

% XMW

1 ErE ERER, 1984, RIS THM. PR,
] Bardach, J. E. and J. Atema, 1971. The senee of taste in fishes. In L. M. Beidler (ed.). Handbock
of sensory physiclogy. 4: 203—336. Springer—Verlag. Berlin,

[ 3] Bardach, J. E. and T. Villars, 1974. The chemical senses of fishes. In P. T. Grant and A. M,
Mackie (eds. ). Chemoreception in marine organisme. 49—104. Academic Press. Kew York.

[4] Brown, 8. B. and T. J, Hara, 1982 Biochemical agpects of amino acld receptors in olfactlon and
taste. In T. J. Hara (ed. ). Chemoreception in fishes, 159—180. Elsevier, Amsterdam.

[ 5] Cancalon, P., 1980. Effect of salts, pFl and detergents on the catfish olfactory mucesa. In H. Van
der Starre (ed. ). Olfaction and taste VI: 73—78. IRL Press, London,

[ 6] Caprio, J. and R. P. Byrd, 1984. Electrophyaionlogical evidence for acidic, basic and neutral aming
acid olfactory recepor fites in the catfish, J. Gen. Phyeiol., B4: 403—422.

[ 7] MHara, T, J., 1975. Ollacilon in fish. Prog. Newrabiol., (Oxford). §: 271—336.

[81 ——, 1978. Effecis of pH on the olfactory Tespenses to amino acids in rainbow trout, Salme
gairdneri. Comp. Biochem. Physiol., 54A.:.87—89.

[ 9] EKapoor, B. G. et el., 1975, The gustatory system in fish. Ady. Mar. Biol., 13: 53-~108.

[10] Kleerekoper, H., 1969. Olfaction in fishes, 228 Indiana University Press. Bloomington.

[11] Tucker, D., 1983. Fish chemoraception: Peripheral anatomy and physiology. In Davis, B. E. and R.

G. Northeutt (eds. ). Fish neurobiology. 1: 812—549.



