fREEFNE

(%) S.G.§FR% ¥




<

AL,

5

T mAEBERE

(£) S.GAFR%E ¥
ETH Ay #
AR® XEBA R

# e xR

S .,1989




BoE W A

ABRERBREFEFAREFROHAFEEL. EREARTR
FIREEENKRENEARE, MARET TARREFRENAR
S WETMABH TREYRTARNE £, LYRERTREE
B ARAEXBOEXES,

ZEFRARARE R EAH LR ESEDF. HR¥E, £HFE

REFSFFWAMA A RRRSS.

SR TN
()5 G FR% X
EFHR BO® E-
TEES X B
ﬁE%R SEW. Ty R

xR & M-t
M AR 157
LI 14z (.
FeBERRRREET SUFEEELN

19894 1 AW — B FpA S787x 1092 V/32
19894 | AM—XAM  BEK:3
BV : 0001—¢,660 % 62,000

ISBN 7-03-000481-7/Q.88
£ . .20 ¢

-



F R KW E

ETHREIEERUEROXABREERE ZEMZE N
30U R EMBE SRR ESHNPERRENBTRE,. R
P HFERI SN REMEFHREIHS. EOERH
. BRGHEIMXE A BT ER S hRT RS
RUM R MR A FEN THEENPT R E N5 s,

- S. G. 1%
‘ 1984 5 12 -




B & W ¥

S. G. SFREHMIBHY (BAERENE) REY S %24,
1984 SE B M FERT AR E LB AR, ABEENFIRHIB K
BRRUK B ARE, FHUE Ty X R E A
R ARMES, TEHRETISLARERTRE WNRE
HE TG TR o ' _

R IR LR B T SRR R E S A E Y Rl
YI¥REAT, thETE 50 R TR E ¥ ENHE LK EH
W S SR R RS, IR Ob 2 B E ST ST
sz —o HBE RMT TIEA B E AP T ER
WREm. BEZ—(EFHR)IENSEMHTREHTEHE
T A B EIRKEIE 2%, BT S 3] e WA B AR M I 4 A
PR EER L MBS R EEREZ SR —1
e ARV, IR 4 T A R B R TR AT 2 o JE 4 e v T 78k
S ILCAUE R B R A TR S S RS R T
AT BB ELE; Na-K-ATP SR HETHE S
| THERITIOT; b AR TR B RO R P R R HR STk K (R
HTEEBEEEORRE, BEEYENEEYRERE
IR B MR M HT B N TR R 2 —. BEBEABH
WA SRS RE S EEBOR R, BTREXEHRER,
BAPBEERDRE 24, BB FEEHIFRE,

L BIFE DR, BRGRIRMLE A& ik
T FENRIT, R ERATR R RN R, —

19844 12 B 15

o iii e




B R
cp%jgﬁﬁ‘—}a‘ ..................... i
B BRI R e reeerrrnecrarereaesarsrsnnneenanans SO i
%iﬁ.............................;‘....‘...A.4.....‘....................7.. 1
B ﬁi%ﬁﬁ]ﬁiﬁ*ﬂ%?ﬁ ........ eeenes sraezmenesseeees f 4

- - Yt~ zﬂssgﬁ]ﬁ#‘ﬁ ..................... 9
ﬁﬂ@ﬁﬁﬁﬁmg‘-ﬁ '.. ........... 12
Bﬁﬁjﬁﬁ“&iﬂﬁ}’[,(resmcted-dxffusmn and membrane porcs) 16

B= @ﬁ]ﬁm#ﬁ....f”....;.....: ................... e 72
PR RLATIETE  cvrerrerereneisrannecossensssnersnsassassassassossas 22
%ﬁ}ﬁﬁ@ﬁ%ﬁﬁﬁgy‘-& R R I L IR R I I 30
HIWT B TCETNEE B HIRRAE  oooorrorrrrsersanssarsarrossncneeressne 31
BN BB KEIEE B reerrrerrerereerererarensneeees 35
BiEBEBEABERATRBEIE -roooeerermerrronnnnanroon 39
BRI EELIREL  +oorereerrsarsnserscseresssnsaessarasraeses 40
E%‘ﬁ?l.ﬁﬁ%?tﬁﬂ’ﬂéiﬁﬁii #&'—'ﬁ'%m(ﬁﬁ)ﬁiﬁlmt&
B eececesttnetaiontiecntsecucncnsastancsersstaisinsssesniacassnsnsans 42
Ei%ﬁ&@@ﬁﬁ@*ﬂ%?ﬂlﬁ%lﬂ& (solvent-drag) seiesesa 44
HAE BRI EEG - cerrcerrrerarmtninaniinenon. 48
BEDMNA BRI —JRIFLE  coosersecsctnmsecreccniammenicnenaes 49
BEBRBIAR  woeoerevereesemneernsansesssseserasnsessssnsessasesaesans 53
BALEERTIEFNEEIE  creeersrercrnene esesessinennesanneasniataes 53
BRE MR ASTESBEEALorreeereneeirne 60
Na FIKBUFEIR csrecnrorrrcrnctnrreateciiiniiminina. Fensanes 60
HTRMESEABAE e P e e 63

KA TETRENEEGLE f 64




%?ﬁ}#\%ﬁ(@@.ﬁi)*ﬁﬁ'ﬂ%@% ereeraeiaeiribes b raen e &%

ﬁ%ﬁi‘a%ﬁ ..... Sasisseastrecausssretenseasoacinarnrrareasy st T taee 68
Gibbs-Donnan E4f %%ﬁmﬂmgﬁa’gﬁﬂﬁ. ........ 69
BT R HGP A BURIHERS  croverereereserenrnsnernssisesesesannes 73
HLEE MBI e 75 -
BS b BB TRAYIRER  woveererorerrrsresnsesstssasinnssesaseacanes 75
R | RS ARIERIRIEL  «oeverveerecsereessererenns reerennens 77
R E IR BEE IS TRAG IR vrereeee e oo 79
R YTHERT FKAGURIEL  veeeerererenranosassrrnessrsesennsntossesnnas 81
BTV 0SE CSE-7 S SRR s 83
s vioe




5 %

BN E SR WA MBI R F 3R Carl Wilkelm
Niageli (1817—1891), fR—friE#¥R, ELBIEHAKE
WM R AT ABINE T T E & - R E,
Nigeli 7EfbBU%2 88 3 /8 ¢ 4 8 EWY* (Prilmorialshlauch,
1855) wifEily, HEYILE MRS G TREER UMM RN B
(LR R A X R R, ﬁ*%ﬁﬂﬁlﬁiﬁ&ﬁ (pro-
toplasm) FISNERBAY s X — 54y e TR A BN Hugh i £
Mﬁﬁ%%&:‘éﬁ&gﬁﬁo HE| 1877 fF, H— &ﬁ%%% w.
Pfeffer ﬁin@,ﬁﬁ%éﬁlﬁ@iﬁﬁﬁﬁ (osmotishe_ untersu-
chungen) WS EZHFRLIE, WFQET@K?T%E&EM%%
RHIIRRERNER. Pleffer XTEMETHRIBEER -
L%@%ﬁ&%ﬂ@%%ﬁﬁﬁﬂ@ﬁﬁﬁﬁﬁﬂgﬁlﬁ, UL R
HEL.RTE— ﬁ”l@?@?]ﬂ%ﬁjﬁﬁ BHRZA “PfefferB::
Bi%"o

. By, é%ﬁ,ﬁ)ﬁ*ﬂ?ﬂﬁﬁ&ﬁm%'ﬂﬂiTﬁ?/ﬁﬁ
%ﬂﬂ’]ﬁiiﬁ AEEDE, iﬂ‘i% %ﬁ#fﬂ%%ﬂi%‘—\ )
LN HE%‘S*&B‘E&M&%%‘: & Fick, Pmseuﬂle, Plank
Nernst, Van’t Hoff, chderson, Hp[mholtz ;..1nste1n iﬂ%

L RLE AR fbE B A, %%%J“%&ASM}}B’JQ SFRB

L MEREDESYESETAR, ﬂéﬂﬁ?iﬂﬂ%%ﬂ%%?ﬂ]ﬁ@ﬁ

B Gk HR&BRW7RB%ﬁE’J-—@H@o§EﬁJ‘ Bt H i . 40

S« ED {ﬁéaﬂhﬁfﬁﬁﬁﬂﬁﬁﬁiﬁﬂuﬁtﬁ&ﬁl, %J‘Cﬁ@)@ pﬂmo
nal utncle,*ﬁ%& - R ) i

7010




TR 0 M o R ISR 5y 2 IR SR > o TR UL 4
Regfmmple > R gReE, SR LMRRSSRE
HRERBE,

El 1 &ﬁﬁﬂﬂ@lﬁﬁ%%a‘ﬁ&,ﬁ%ljﬁﬁﬁiéﬂﬂﬂﬂﬁﬂﬁﬁﬂiwﬁ-ﬁﬂﬂo

LEE%%%%Ejﬁﬁ#mm%,ﬁﬁﬁkﬂéﬁﬁ
BROM NI tE, PR T A AR 1, EABRR
%R %¢ﬁﬁﬁﬁﬁ%ﬁﬁ%ﬁ5ﬁ%@%%ﬁ2mm%ﬁ
BRI A RARB I BNRBEECEERD ERXES
BB SR EE RN R ST E 2 % B %o
B, S ER AR ESH AR A TRE A K5
WP YRR R BEAL R, ABWENRE
‘ﬁAE¥%&AH%§m*$tm%ﬁﬁ@ﬁﬁﬂ&%ﬁﬁ .
AEE, %k, WS, BERATE. W Tik#
hH] B2 S W A R S TR IR AR BRI
R TBEEIEENERER (PIARERL. BEA
L Rr Btk ¥R KO, WS B. D. Rose 1y (B-WAIH

020




R R FEELAOE K A B %) (Clinical Physiology of Acid-Base
and Electrolyte Disorders, 1977) &E—&F,

ﬁ%@?ﬁ%%ﬁ%*ﬁ#ﬂﬁﬁﬁﬁﬁEWmﬁmﬁ
&> TuﬁlﬁlTﬁlj%ﬁo

1. Schultz, S. G., Basic Principles of Membrane Transport (J
HEEREAFA), Cambridge University Press, New York, 1980.

2. Stein,.. W. D., The Movement of Molecules Across Cell
Membranes (BSNS54 T23)), Academic Press, New York, 1967.

3..Nyston, R. A.; Membrane Physiology (M4 %), Prentice-
Hall, Inc., New Jersey, 1973. (ﬁ&—-ﬂié{)ﬁjciﬂﬁj{ﬁ&@bté&ﬁﬁiﬁ’
). . )
" 4. Jain, M. K. 1 R. C. Wagner, Introduction to Biological
Membranes(4¥35148), John Wiley and Sons, New York 1980. (X
ﬁ—mﬁﬁmmﬁmémmmﬁm ‘




F—F LYBHRI>FEH

H W R RR R ATE 19 gk, BRINYEE
R4 RS H9 T3 T e 50 A R R O S 10 Y 40 MR 3 —
S HFBIA HGU RIS S, REFSTRBETE
T B A A M DT T, R T W s R R A
EEI, W X— A TR TR SIS EE T SR
Bo BBIREER, MPOHIHT MBS REZNREN
BB, LRI B~ TS5 B AT R s % R
RERTIRE AL 5 T I A ARG X
' WEFTA IR —RE, 7 2RI HlF] A 300 22 7T 6
EEWEIER, L LA, BREX—FRPAEN
HEANEE B M 8 (Gaius Plinius Secundus, AJG 2379
O, PO, MR TR KSR EFSRN, X
KA ABKEE ATk 0 B MR, BN
AR AT LR34 S I [ R 58, 11,234 %5 (Natural His.
. tory, Book II, Sect. 243)1, fREAS, 4K B MWK BETiZh
- BHRR, RBHAMAEEESERENMEEK, HHK
Mg <R E A E L TR K T 0T LS,
L1762 FE—fr B AFRAA AP - F 2K (Benjamin
Franklin) T 7 4 RO FBR RIRAGR . 1765 2624
CEREME N EEEET, BRT—TER, XERE/L
 EPRhNEER, SZEMEEREEEARER R R
(Clapham Common) (S&ERBE— /MR R, I3k
B3 RFTE KBRS EREE T, LERE—%

¢ 4 @




Wi B H e SR —E m R RRREN S TS
ERBAMUER, B2 AT RN EENEER 5% (1
#1070 E¥), i B“UATHT REEM T MK LB
M 0y F R - 1a) BEEROBUR MR B SEARRO S HSF
BARBOER., AFEL, AR - E“ﬁ%ﬁ&?ﬁ%
BRI 20 AT I Al

e T

kA BT ‘ o
-1 [-1a BB&B\ - - J)A T B l_n; ;

@%es—‘?)a - Y ‘%

|1 N R I =L e
S -~ 3 B B ———{

Rl | eaw

f’ﬁhruﬁmmmﬁﬁﬁa-azmhﬁmnmﬁfa;;
b mﬁﬁﬁﬁﬁZS&mmﬁ%ﬁ,c<&ﬁ%ﬁﬁﬂﬂ

ﬁ, d fﬁ&aﬁaﬁe I =

, Eﬁﬂ&é%ﬁu é@ 40 4, 1890 £ Overton ﬁEﬁH,
"ﬁ%%wﬁhﬁﬁ%E%EEﬁﬁm,#ﬁﬁﬁﬂﬁﬁkT
fe Rt A MU IR TR h RO BB e AR S AR o XS TREE
FE 20 £ Collander RELRBATE 8, LA EHIL

e 5 o




Tx—#A& ,Enmﬁ&ﬁfﬁmmasasm&m&
1925 4, Gorter Rl Grendel M T—RIUMR . X

RN THAERRXTEERNBETETEX I o
K FIEE MR E BB E RO KBh MR AR 2%, FFi
BHMFT BRI ETEBRKR 25 REENE S FENS X & g
KRB EMER, MITEABGEE T RERIENR® RN R
R BB ST ENERE RGO & aR2it. s
R#Hls R RFAE RN TE, SEREEX 25 % (B
1-1b),

1935 4, Davson %n‘ Danielli ﬂ%ﬁiﬂ’ﬁqi}]]ﬁﬁél}ﬁﬁﬁ
BET Gorter %n Grendel Frig E’J&’ﬂo Davson %ﬂ Danielli
F)?&Hjﬂgﬂﬁ%ﬂaﬁlaﬁﬁﬁ%%&@ 1-1¢ Fboﬁ(—&ﬂm%
AFHER: () Eﬁi&ﬁ%mﬂaﬁs&:u EEX(S0%, BS
Gorter-Grendel BRERF&; (i) HNEHREMINEL KRR
ﬁﬁ%%%*ﬁﬁf'ﬁ%ﬁiﬁi?ﬂ%ééﬁg%%tﬁﬁilo XA
. ¥5e2s ﬂ%ﬂ:hﬁ-?ﬂ%ﬁﬁcm FUBSE SR 3 — Y
ERERE TEERRR, AL, EES X EE,
ﬁ%ﬁﬁ@ﬂ[“ ﬁ%‘ﬁﬁ'ﬁ’i‘i%ﬁﬁs bﬂ%%iﬁtﬂ@&ﬂtﬁ

REAE Y,

', S~MEE, B 1945 ﬁblﬂéﬁ%ﬁ&sdjfé%ﬁmﬁ
B AR E YL SRR A RN E AR, & 1-1
P T ARE R BB EH R TR B IR B R
P (EEREMIFEARHR: BAESESROL AR
TR (B 7 Y 2 SR R AT S TR AR 43T 2 —o |
v %A/HR@,E%_(Rt&ﬁkﬁkFﬂﬁtﬁﬂlTﬁﬂ%ﬁ%&%,

%~mﬁ¢%ﬁﬁﬁ@ﬁﬁ$miTo&ﬁﬁmﬁﬁﬁﬁﬁ
B ENERREEREEN 15—25 RE-TREIMFA
©RRERHE, T RAVBAE RS S0 Ko RKR “BRBEELIE"

-6‘0

)




%11 MBREGER

~ e | TE® 1
, ;| ®aR
B » ,
A R 1.15 3050 | 50—70 20
A TE R RN : 1.20 % 15—30 | 60—80 6.
?ﬁﬁﬁlﬁbﬂ 1.15 - | 60 - 40. . .. 10
*ﬁﬁﬂi(l’i) 1.19 | 20—25"| 7p—80 <3
SRR IR CHN) 1.12 30—40 | 60—70 | < <5
AL w125 15— | go—s0 | 10
BREK : C1.14 60. a0 7.5
TNk 1.20 20~-25 | 70—80 EETH
Bkt '

BB e sl Teg | 60—70 | 20—30 22
stk - 1 s ke 20
gamm -0 | .20 ) w0 “*,;:J N B2

- RAFRMIAB Sk 1.11° 50 “ 4 7«3
XEER (Mycophesma)| | 20=30 ] 70 <o 0
KB FH (E. coli) - 20-30 | 70 0
REELEREE (B. swbtilis) Lol 2o-30 |0 | . 0
MGtk ' '35_..%‘»‘» " sa—65 o
Sindbis 5% } C o 0

[T

aaua)mm% %?ﬁl%%ﬁ%ﬂ%ﬁﬂ’]ﬁé)ﬁ%m*ﬁ%
TR SRAIEATE S B B X, o

o fRif, 1960 @uf:‘ﬁ}?ﬁiﬂwzﬁﬁﬁﬁﬁ’#ﬁiiﬁﬁm%
 PREEAENRETRENRR. S LERB, & (%)
(AT I T Bk AR e B0 20 B RO . T B R
5 BB BRERARE &, WNBENIBRRSRES |
B s BErh B D o RER T AR, BLILIEE, X8R
EE?&#‘K’&EEJﬁ%ﬁ@%,ﬁ%%ﬁﬁi&ﬁkﬁﬁ¢o #Ei

. 7 e




A B A4 BS AR B AT TR, XS BAREER.
BRIRBEKE " B e T8 s 5 P EoAE H B i ok A 1R 2 ]
ERess, |

XSS RN S AR R, ERNEY RE
. EYBEBRHER . Davson-Danielli AT B RINEREE,
%, WO IR E G R bR e, U Bh
AR EEMIRE R, HK, By MERNEHRR
SHBORERES: LRIARKOKREISRERDBM
PSR D SRR, RELIUEEEHE R, BB S ROT6
| RAEEERKEERSEEREHE (A 1-1d; B 1-2),

) .
.0'0'.' oo'
; ’0300"0'.: e

.‘.

ﬁ@ﬁmi%%%ﬂﬁa%ﬁﬁﬁﬁﬁm Nu:holson Sin-
ger ﬁﬁ?ﬁﬁﬂ BB ERE A, i Davson-Danielli- i)
.ﬂgﬁﬁiw AR RS o SRRk B ENE
"B MRS T N TR R, BAE K BN RO R



f%:ﬁ #%%ﬁ#%f

ﬁﬁ(m&mm)ﬁAxﬁhmﬁmmm?mmmﬁg
M — 1 DR - A DX R R (45 ) o X AT DL B T
H— TR BRI R R R IR
W, RB/NOHESGK R EE GREENER, FREX
RHEREAA—HRER, ARMATRGES, LE#E
BB EEE MG, TEERNEAREER, BEXHE
EXHTH—NE6E, BEKPOTERELET. REEH
REBHF, XHBRROH—ER—ERRER T R4
00 A BRI — B A R B MERCENR)
B DI S —EE T TRORETUAB B — Ak,
ﬁ%%mﬁﬁﬁﬁ%ﬁ@fﬁﬁm(mmmaWmeam
Z AU RGERETHRERS, :
#ﬁ%@ﬂ%ﬁﬁﬁuﬁﬁzﬁﬁﬂE21¢ﬁ&ﬁm
BILIELR BRo WA o BT | B4y, —HAHRMS
B (1) Bk e, W EE 43 B4 CF Fa € (hm_tﬁm?ﬁid‘
SRS RETHNERERER)o |
XKEDBEORE— TR ES LN 1sm4ered
glass i) 7 4308 » B 03X e Bl A 8 TLAY, BT DL
ﬁﬁﬁﬁﬁmﬁmAmﬁgAxmmmﬁ;&ﬁﬁjum%
W0 X B R R R AR, RNEE 1S
HEfRIF R B, DAB CF R CLIO BE R — R, BN T
WARL RIBEEXFH MY BRATARNER.FUK
ﬁgxxiuﬁﬁﬁﬁ.Rﬁ@ﬁ:i%ﬁﬁmmﬁﬁaﬁ

090




4

N M HEERTEE. o FRBERRNE
L a CRJRE; i RRIXME; C RTBASS
. laswﬁa@mx, C BTEANS i KRG KES
<7 e axmﬁmm PR

o~

Aﬁﬁ%ﬁog,u.%' -
*ET%E%%%%%&%%mﬁﬁmﬂ,ﬁuﬁﬁéﬁ
-&ﬁ%ﬁmﬁﬁngﬁﬁﬁwﬁﬁﬁﬁﬁmmp%ﬁé%ﬁ<
o ¥4y hEOF e 4 TR BN b BB B3 BERRTIREA 4 #5530
HHREEALEHER, REEREERT o MRS
%5%@@7%&&&&&&*&&%,mﬁ%ﬁc°%%
Flo BERIMALBRTFR:
L Beo Bl i IS TFEBRE = kCY
FIRER ML FTDLE R o
':unﬁamﬁ%ﬁﬁ¥=k0 . |
%%ﬁﬁﬁﬁwéﬁﬂﬁmiﬁ%ﬁﬁﬂﬁﬁ@ﬁm@a
:ﬁ$zwm§ﬁwx ¥, | }
ﬁﬁﬁ%m#ﬁ%ﬁﬁ$=kW°—Cd—kML
Hh, BT 5 BL R B —A TR B RO % i
2 S R AR E R B, TR, HEEE
SHMTER A REW, SHEREEE ax RRL; #EE,

v l‘0 .




