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¥ . kb4 BB % (comparative physiology) @ zsht 4 B2 K —A 5%, BLALL BN X FE 3
;@ﬁﬁﬁﬂifﬂ’l\@ﬁﬁ'*rﬂm&,u&&xﬁ]ﬂ;iﬁ%#—l‘*%iﬂy]ﬁﬁ,ﬁﬂ?ﬁﬂ%'ﬁ’@?%éﬁﬂy]

B ASEATE s THRE R IRIERBRE . Ak, bBEE2SRLEEE, R
WA A RIS T RN AN RS EE TS BNRA,

HTHREBEEEEWAL R EBIBRE AR RSN —12F, FHRREXR
FAFTRBHZE LA —ERREDDE, BB FRLBRARFERR.

ESCHR " BiE, “ 4 FE2%” (physiology)—iAlEk B W, F Jean Fernal B % «De natural part
medice»(1542)—4, T“HL B A B 4" (comparative physiology)—if &£ L J-Isidore Beur-
don 3 «Principles of comparative physiology or the history of life in all animate bé—
ing from plant to most highly complex animals» (1830) —33, {HE ¥l 1878 4£& Claude
Bernard A &iNER—[TMr % #, Claude Bernard i, “PLE IR, HTAHERE
BEAMHE—TMAELESHER, EROIRZHE".

=283 (1910~1925) ,Hans winterstein ¥ Bt —¥Fke ¥ A EBEE(E), R T4E
REASR , Bk 35 FFRBLAD H AR it — Sebh B A F 2 3, o LA AE % B L. Prosser & «Co-
mparative Animal Physiology»(1950,1962,1973),%%4 Von Buddenbock # «Vergliechende
Physiologie»I-V #:(1950~1961), FREREHFF K F £ #% Komrosnn «OcHosnl CpaBHHTE/bH-
ofi usuosoruu»F —4 (1950), 5 — 345 (1957), Fnkt Kpenc F:4j«3BomonnonHas PH3HOIOTHA»
(GRIL ) E—oT 1979 £ HR, e BkSEHR. BEINEEFIIMLRAEEERE
Y. BT, BAE G £ 3 =824 (dn Schmidt-Hielsen, Gordon, Hainsworth %
BN TR ) YA A LR PR A | iy T L, S S L B A TR 2 > (A1 ARt
FIRR, Al G EEEEE LA R, Tard vl LE SR AH T EA TR, ‘

YRG5 AREFEEEFDHXR, MIEFLRBERRAMIED 2L BE,
EEMAR, TREMNBER EHEURBLRR BRI, EMARSEEDETBH AR
MR (RER SRR, TR AP MES A FERPE), i, KKmE, EZPHIFLEHE
TeR#Es S LT, Bl kB y AREFEAEXRANE, BRRMETAE, R85
THRAGKE3 Y Z A L8RP R, 1H:9I‘,ﬂuiﬁ%ﬂéﬁ,i‘l‘ggﬂ;ﬂiﬁ%m’%%ﬂiﬁ%
Fhtp 5 L, Bln, #2055, LA B S R A - NN fnd L, W2 EXRHAN
SURENHFEMN, RSy LRRN, BBy ERE—MRKE Nitela WL, W
BELSBPBEME LIFMWMR TG ELR,

* M. Fontaine:History of Comparative Physiology, L Advance in Physiological science, Vol. 21,Hostory of
Physiology,1980. '
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F R AR BB W AT LA D PR B TR AL B R AR A R, 3 T B B 5 L S ST (.
LR HIE ML R AT R BT 2 R . i, K D% t1 (Oncorhynchus gorbuscha)fE =5 .
BEAARFEETEL, ANRLRETUBAEARTRLDDE R M — 525 LHBL,
X, 4635 Bk vh A — R DR, (Psammomys obesus) , £ 58 &R B TR , A HYBLHE B0, T 42
TROK R Ry SRRHE T E B R, X AR TT AR 38 SR E R RAUR 25T 2 o R

BLOR, RO, B RFE B, SR RBE, B S DL AR DR R R AR, &
RETHREXRDYHEBRE, EASEYBE S ERTIHG TR, FIRETRARK SIS

BYRER, BT Yy (IR R ) BOTE SR A, 3t B R I Bt 2k M A A

.
B2, FALBREALAFBRENERMELRE L., BT, RE LS B2 o 7l 8hH%
H, FUHRARBTR S, BRBIHE, HERRSFMBLELHRE, (E R EES Y4 &
EXXMERERE L~ ABAHENENNRR,
‘ FHRE FiH
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% KRERBEEAY

g—1 #& &

U R TE, AN AR E AT A B RnA A RHEmEER
50~70 %, AiCkE) R kAR 98% KR MIK & RSt R H, RIRAERA &
Fk LR R EER, B RAACRBR A BCRE, RARAR. RAKREYESERTAR
Sk, AN B B A R R S S S, (EX S B 0 |H A 1 T v, X ST PR AR
ShE (CEMRFIRBRIME). AREd Mt RS, Bk, BRIMNEERER
HLAR IR,

—. SMRAFH

WREE L 2/3 Wk, Hrh RIS RN, TR MM AME R E R R 2R 1 1%,
HAERRETEEN0.01%EA.

Tk Bk, ;a;rh%mﬁ RIRBIR, X SR BEE R Sk OROAEILADRE
g Yty

(=) Bk mnh@%mzamﬁwsahmw) Fi 1,000 S5k & Eh R 3T B R %)
PR K M A gk B BRI 7E 32~ 41% 2 I, K % BiE K Motk B S 34~37%, P8 b 35%, RE
EEWE R TR, b R, (AL ik B R

© dkMEER TR Nat# CI-, leShB A Ca¥* Mg K*,SO}"RIHCO3 (3R 1-1)., 8 Rl

RAAREHERERZLMA, AR NETFEREHAR,

OB Rk B B 2 SR K, 4 RIS T A bL BlAb & AR AR, A ok Ak B T AR 200%,
R TERRE B A S S S B BT, K AR WIA0 B AT NaCl S5, FEMERIVEE 7 £ HR
Mg2+fi1 CI-, 41 CaSO, £ S ik, 7E3EdH BB Lo, 4 ERA R EAY, RENA
£h W B A B W, WURAF (Artemia saline) B B sk R (Ephydra) fy4h i, A EA 13K,

(=) Pk BoRMBRERWEREAK, M LR 0.5%, BBk RRE AR & &b
0. 1% s, Tt 2By 2 (i Mkt 2y FHE AR R I AR 0D , 2k i b 2% T
B, R X RET R, BEARSERGARRNEENERE), PEERILEDR, &b
ok B2, KENS LA RSB HRUGE, K B RE LB S 5, Bk, sk
%ﬁ%@ﬁﬁﬁﬁ‘ﬂdb&ﬁﬁl‘?ﬂ 0.1 ZERE/R (mmol) BAF:E 10 B/, MEAHETHE B Tt
#"K.

(2) F@A ZEILFARR Y , KRR R BB, KRy &k RAEB K HHAZR, 7
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il —EXSHRTRE

(BER/F) ‘

& B — W — 3k BOoE ok (EHERMRRE O &
Na* 468.0 ~0.08 6.13 3009 840
K* 9.89 ~0.10 0.11 90 152
Ca’t 10.2 ~0.3 5.01 9 583
Mgt 53.4 ' ~0.09 0.66 230 2302
Sr*t 0.159 - — — —_
Cl~- 553.0 ~0.05 13.44 3100 6662
SO 28.1 ~0.08 1.40 150 8.4
Br~ 0.075 — — — .=
F~ 0.053 — — — —
co, 0.016 —_ ' _ - =
HCO,~ 1.9 — 1.39 - e
co 0.20 — - - —

B OB 35.16 — — ~-210 —
pH 8.17 ~ p — — —

Kok (brackish water), BBk, 428k Bk BE VT LA 0.5% (R/kER e LIR) & 30%, (Hizk
HERTR). Wb, FHRkE . RBENSHARENE S LA BELETFER K. B
FEI T M A e A, L B 12~13%, N AR RIK S A, BHER B, F 234,
BEHELEY,

BRI AL T 34 Erﬁéﬂczﬂ%ﬁﬁmﬁ%o REB S RS BT AR R4
iz, XA B PRI Eh ¥ 34 (stenohaline ammals) Bk, — B fE 0T, B Y R HA
WK, KB R Z P A, Lﬁ’ihz;b%_fuféﬁﬁké’)ﬂﬁﬁ{t R LLHEA SRR,
e E T DA SRk 2 IRIR i, X 25 BB ﬁkﬁd]%(euryhalme animals), 5 %34 R
&iﬁ?ﬂiﬁﬁfmﬁﬁ BT HERLRADY, {Hﬂiﬁﬂiw%%ﬁ%mmﬁ#wﬁ%ﬂliﬁﬂcd)%)

. BEEREREE

BEHF B[P BEBELRE, Kb —RE— %m&ﬂﬁ%wﬂﬁ, %-Mﬁzk, HTEEY TARE
HEE, ANELEBEREA S —MCXHASKEBER), fﬁwxﬂmji&ﬁrtﬂu HIABAEETREE,
WHEAEIE LT, B (HETEBHRRLMmNL) RkkESE, &ﬁﬂiﬂk, ?&ﬁ.ﬁﬂ'&@%o BEFE R
WEHBBERB BRERE, TXHEHREDERRE, ﬁ%ﬁﬁ?&?&&ﬁ&ﬁﬂiﬁ&ﬁ%ﬁ&? &, NBER
BERRERBBRNE, BEREBEERIERER.

REBRBEHADREETREARTFREHED, S8 TF RN E, &8 Avogadro B}, &
RIEBmMET, FERRIERRIERG SRR TR E NS, Hik, XBSRLNES, B, 0.1 BERHES
B0 BRMREHMTRENBBERS, Bk, BEETTRBRIR, KRB BBERME (Osmolarity),
1 ABERIBBISB BRER 1 B BEER(Osm), LB RER, ﬂﬂ&%&&fr (mOsm), 0.1 B/RAEE
DB BRER 0.1 BBER/FH, &K 100 BREER/FF,
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BREOBRLEE SR, BAMRERRTASI RSB E T, BT 0% E B8 m— iR 855 %

 — R ERRREROLAILED), B NaCl WK AWM S Nat f1 CL, IR T3 B M m—1%. b

QR 0.1 B/RIYNaCIRy B Bk B B 200 BBEE/R, T A £ 100 BB EE/R, (R 3ER | NaCl BMH A 522,

B 190 HBRER/F,

& T BRI AR AR S RIS 1.86 °C (A A RAFP FORIKAME) , IR B , —Fhvir i ok A5 1
o HE) SR BE R R (A TS, SABORTHRE) REE, Bk, WUUHKEMIERRTR—FHERNS &

WERBEIE, Blin, Y —FERNGA=—1.86 "CHt, BB BREN 1 BFBE/R/FH(R 1000 Lk gE /R/FH)

2 A=—0.93CHF, M3 =o0.5 i 3mAE iR/ T (R 500 BEMBHEAR/TH) . EML, FLESWIBARYHCIE BRI 186, Bk

' ARHIEBRE. BTHRRABWEASRE, SEERESZAASRIE () RRESBERSERE,
WEkRHGE: EHEALER Ty, TLIESMA Beckman HEH (XFMEEIOXERRALES
Z—E)WE, BXMHEEOTRE 1 B DR, 3 FEEEFIXES R, B—RNEREKA
%k, M0.01 EFMBERRA T, EAHEREA—FRI NaCl BERBRRBKETHEN, FRRERDLIK
EEHEN, EXEBMEREFERLE RAFFECLLENEATERENE, ETEXEaYMiL
Rlo {E4AEE RBLILR R R, O W R R AL 8, BT R ARB BRI,

B TR R 51 A (vapor point) F —ZMR R, BRIk, MR AR, KWL GER) T RRIKH,
ERERRERE, REHEAMRESMARABRGE, BT80N R RM AR R T — R
WBEWIE . XA BT, R R LR,

HEARA=—2.2°CA, HBBRELIH 1,000 ZiHEEIR/F(F 1-2), kA= —0.02°C
EA. RERBFLERDDHRHBERERSBEESBROEEL, TkEEEREEHY

F 12 WYEBEBBESHAESBEENTER

(LUK BB RRC)
# &k (A=-2.2°C) ¥ AK(A=-0.02°C) B H
THEDD .
AR ESEKES KEBHRATERDY —0.4~—0.8| B  H —0.6~—0.8
Btk —0.2
. ® o &k —0.08
¥R
" 88 —2.2
L 8 8 0.7
B ak —2.2 mEEaR —1.0
HEME —0.8~1.1 HEH%E —0.5~—0.7
: —0.8«—jE I 9 88 fH-— —0.6
W W ¥ —0.4~—0.5
f —0., 6ot RIF RSy —0.5 —> —0.6
o A %) —0.6
B —0.7— W 2L % —0.5~—0.6

* RFGiese:Cell Physiology, 1979, P. 380



