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Sy POMERNCERERIEKEZMEBEAT L. BOAMOBE TS v MMIfkKkZHth
T Do TDAAZXLITDNT, RERAVIVED MEMKBIFIDFE L 2 WIKEFEZSEE Tl
REEEZEEBZL TV LWIHBFITH . LI L. MENDEREEZEROLE
E3BETELRV. KFROEMIZEEICEREREKEZNENICEAL ZBOMKS &
UMNZEANaREZEGHE L. MRREE LFICESBEEL2EENICRTT 2L T
H o

Pentobarbithal THEEEL 725 v b ($KE200-300g) %ML 7z. FORBEIBIRICH 7
—FNERAUEAY v ¥ b ETBRL. RERB2 OBETHERAL T 5 MikNai BB
BREBICERL o RICH2BEELEEARNBELZAMENCRABEL 2. ZhZ
NOBBBNBREL THS5Y v FHICIM NaCl%Z kE100g2 D 0. 1ml (n=5), 0.2ml (n=6
). 0.3ml(n=5)ZzZnZNI0HDEL T TEAL. BEAFBLUEAZ2005BOMmMES ([Na
Ip) BLUBEWFNaBE ([Nalost) DERAMEZIT >0 ESRNE L Z DfDEBED R
HezIBT2ENTABRBHROMEICEBLFIABEL, 1M NaCl%0.2ml/ (10min 100
g body wt) DEETHEALZBEOHAKE ONai®E ( [Nalm) % EHRAE L iz,

Z DR Na]pld FARTRICREL bBRKEALRL. ROUASETARECETLTE
FEICEL 2. BARTROZED NalpOBRKHEME (A [Na]p"e*) %2100%L T 5L EA
MTHEGBICIIEDBELISDERR U Tz —F. [Nelcstid AR A G [Na] pic EL A
ULTHEMLU, WTFhoBETH [NalpDBRAMEEL D 2-35 DIENTA [Na] po* D 20%D BT L.
T D®RZ DIEZMER Uz [Nalmid [NalpiT FLBI U THEMU. [NalpD B AME & D 2-353 DB
NTA [Na]p"e*D3I5%DEITE L. LIBEE LG 1T REBRRTEICIE [Nalpk B LML X
IZEL 2.

ULoERBMBEFOEH ZNaBEED ERICH U THETNaEEIZIER 2R L, LY
TELTWD L. E/z[Nalpk [NalestDZEAL & DRI ISR GRMBRILT 3 = L 25 »
2ot 51T, MENCERBEAZEALEZEOfKITIEL L TMEREEEZZAEL T
TiITbhadLeEZBNT
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1. TFEEEM

EFABRIRET CEEL ZHE BTICL > TRAKSECKRKRZBELD LR E 5,
CORBEED EFEHM BRAKEOKDHHEATO ETEBLZOBRMEFTH D2 L 2RI
WELTER(5.6,7. kK EKEEETLZAVNVEDOMEMEMOEFEEL 2 WKZEFHSE
T, MEFOREEZEEREZL TR EVWIRBENTH L, CNEHDOHROBMITA 2
OMEPICERMERIBEKREZREG T2 LKA T 22 OB BERTPONGEEIZB
TIMBEEICE TLEFL TN RN ENIERICE SO TNS (100, LA L, ERRERKkE &
WLADMCTERENOREELMBZELELRARRICETCLERTCESMSNTEDY
(A COMAREED LFRIZERE”R RELEEOWMNZEEZ BN = EER L TR
XENERFFOFRBRMICEETHDDELEASNTND (8), 2NSDHEEIZMADER. 2
2L CREERESHBSEBMICHE T2 A6 EZREBL TWD, L L, MKESE
EAERLURBICEDREORFRIEE TR S 21 MREELESE( T 200 % EMICE
STU R EIER 20,

AMEDNDEME T v b OMERPICESERERIE KA FAL B0 BEikNaiE o & s
WRRAE 21T MEHEROKMESFBENCEENLRITEZMA 2L TH D, T 1=
MEHRERDOKSIESBEORRIEABE»ICT 2B T NaBHE A KBRATPRIC A EE
L. SoRERERFAFOBMENGREZEFEHEL. MEMEROBS L LEL =

2. WA
2.1. Naf&
MFEEOLSMHAMRE CHEL L ARCETONREZMA . Tibb. fMkDOEMI
BEDI 72Xy ETY) —&FHL TWEBIC, KELEW REMNH Y, FHEREHT
Ty MIERTOLEDICHRRAITXRERMETCH Tz FORD, H AU NI57 4 —H
MDFlexible Silica Grass Capillary= R L ZOEARRL . 5125 v FORIKER
WRBIECHEE L ZRE2-3endD A =2 —IWNICIRA L. BERASMEFICES HICIZEHmA
MRS TONEND >lce ZDHIT, HETEHE U THR0. 8mn. PIR0. 5mmdD Polyethy
lene tube IZ3M KC1 AgarAFIEL. ZF D% Grass Capillarys i@ L AT EM % VER L
Tzo NaJ&SZPEBRLIE MESNE @ D NaZZ#e 6t B Bis (12-Crown-4) ¥ BEEME L L THEILE = L % (& H
L 7z
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WistarZD S v b, (KE200-300g% F N7z,  PentobarbithalffRE T T KRR ENFRAK I
HF—FLAERAL, KTy v EFRRLEE #RB2OHETHN TS MFNaR
BN LT (6) ICIEHE L 72 UICHEAEINGEBE S v NOMIRKMEICHEABEL, B
RETDHDEE > CTMEE. 2-0.3 mlOEWM AT > 72 ZOMBIRAT 27 v ME GEO
) . IMEE G B (refractometry), MMIEEMREEE ( Na, K:flamephotometry) DiRE IZ
Bl oo (RIC. NaBE#B A AMMEICEAEE L BRASLEL %K FIRPICIN NaClz (R E
100g% D, 0.1, 0.2, 0.3ml&L0AMICHE-> THEEAL. ZOROME ([Nalp) . #E
Nl ([Nalesf) ZFEAFIONM. FAEIEZ0DMICHE > TERAEL, 30T L
OB & BRI IE L fze KBRARPI O Bl DN EZE{LIL 1M NaCl7% 0. 2ml7E AL 7245
BLORFT- 1. BHMOKEREHROHE TITV., BERBOBEOELDEZNWI L &R L
feo BREEOREIZMiG B8 FE£57-63mV/ decade THEMEMEF N CTH OB A 4 >~ DREIL
BETE -, ERETHR Mik%0.2-0.3mFIM LAY L2 ) v ME BREREZHEL
7Zo
2.3. fEEHALE

SERENBEOEBREOREXFCH OS2 VWAEY, BVBLAEIC LD —TRES S
W7 3% (ANOVA) & Tukey B /NE B 1% E % (Tukey' s MSD) & FA U\ 5% fE =R TIRMINGH & 37
Uz BERSITER/NZREICEL 729,

3. WEEREER:

B11Z 1M NaClA 0. 2mlFR MR M AP IS E A L 728 0 [Nalp & [NalcstD i % E AR>S DZE
{LETOBIDOTEIE L SETRY. BIEKEABBERK S S [Nalpld BAFANIC LR L. 1053
T12.8%1.2meq/ kgHo012 EF U 7ze EA(ELH Nalpld BHUCTREL. #1059 TERE
I L 209145 DEERAR T IR I3 ARTICHE X6, 82 0. 8 meq/kgHa 0D BIC & U ME & HEFF L
2o —7. [NalcstlZiF ABRIASAE L D@ LIZ LD, FAFLE2-IDEICIIERTEITEL
20 I VE ARIICEE 1.9+ 0. 2meq/kgHe 0B R ICH W EA R L 720 ‘

K2t EeREEtE kD E AEEA0.1(n=5), 0.2(n=6). 0.3 ml/min(n=5) & ElL= 15
A D [Nalp. [NalcstDZ{LE FNEFNEAROEL» S OELEBDOTFHETHR T, [Nalp. [
Na)cstld BRIt AR K DFEABICHLEI L TEAL L 7245, [NalestldiE AR T %209 T [Na
IpDINE D205 F F - 7.

K3l EaRM BIE K DFE AR TIED [NalpO ¥ — 7 {H A 100%& L 7205 D [Na]csf & 7213 [Na
InDEMPEEETT. M2 S5E»DE 512 NalpD I IELHIL T [NalcsEAsIEmM L.
WHY B MIEMER ONaB &K O KDBENC BV TRIZEIESEIL T 2 EMNE» I > 7z
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F 7= NalmD X BZEILIE [Nalestk DR &E < EART %204 Tl [NalpDIEME L 1213
ZLWLR)VICETENEEL 12

MEMER DKE 2ldNat & Y OBBNHEEZERPBILLIZZ &5, RUAIRTERZE
BETFTNVANTCRITLE. Tabb KAaRAEEL»S MK BEE KEEOE VN
—FX Y MIHOF, MEANCERERIEKEFAL 2O [Nalp,  [NalestDZE{LH 5% 0
V=AY NHOKDBEBREARD . OB BIREBSRLT 2 OIRO S %
REL. 1) 2 YN— AV IMEHIREEEZEIIE > TKOABBE L. BEREOBHI
e 2) NEEDKDSERMEICEARTESKE { RRROZEEHA Tl HEE N DNail
EELZERTE S, ULEOREDHEICE I V= A Y FEIDKOBEH #RATRT &
SRBIMAHRRTRL. BRIN_FELDA—T T4 v 74 VI TMEMEBRDOKD
BBFRE K., HMEWREMOKOBERE:KEZFNFNRKD S &K= 0.024 ©1/(meq/k
g min), K2= 0.065 u1/(meq/kg min) TIMVEMZERICLEA, INEMEEM OSBRI 2-
SBRREICA - 1o

4. ZE

SEOWIRTH»IC > 2 it BRERIEKEZMEMNICEAL 254 D EE 0 [Na]
pDIEIMIZH L T [Na]esTldiEi AR L. JEEICW - DL @R THEMNML . X512, &
ANBEEEZLEE Ty, [Na]lpDZALICH § 5 [NalcstDHMELII—ETH W mHEDEA
PR SR SNz iz FARTH%200 T [Nalp [NalesflZdHICEFBEICET 25
EDRIZBWNTY [Na]csTDIINE 1L [Na] pDIEIMBOKI20%TH > 720 —FH. [NalmidiE A
EIEH BN R TEICIE NalpE AL N)LICE THEEE L 72

MEMZEMOKDOEEDY f I v I 22K T2EHMNTYI 2L —Ya viETE- 1
R, MENZEMOKOBBGREKISRE XN, MFin vitroEBR THRE XN TV B IR
HFIERIIMEMODE COMEITIZ—H L. Thbb, REFETLIMAEMIMEDKD
BRI R Z OO EMIMEDHZEIZL 5R10-205THDEEDHNTNS (3)e KNEE
TRO KD ESREEFRNIRAD EDIMA O EBHREAERT L IIMETE ZVH, NaE
OSSN EDMAERLHEICH DS FL L TIRKEDBBIRMARBEL TV
EEZAHN D,

b =2 o SR Rl D 7 A8 PR A K213 K1 D 2-3fF DIEA R L 720 fER. MEMEEM DK DEBE %
HaemELEzns Fr—Y—2MMEN. RERCEREFNRS L. REENOH
EBALLK T D EMENICHRES L EABHIE N — —DNEEANDBESZ N L b
WMESNTWD (e TOZESIMIEMERICHAN, MEMREEMOMEBHIBTZICSE
DEEZOND, ZOEBHRE KL K2OESEIRMRIEKEA%205 7= > T [Na]es
3 [Na] pDBEML NIWICETEL TWRWREO—2EZS5N 2. Tabb, MEHOD
REEM® LR T DL, $9MKHTARKEORBELEZICHE > TRHZER 2 S MEAAKBHBEN Y

(9
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Do RIT. HEADEERICL > THEOBREES LR LEBERICEL > THEED» S5DKD
BESEE25. COBEOKOBEIMBEMEMOHZEICHA 2-3EOEETITR DN 5.
Lo T IMEMER & IMEMEER O KD BENCEN 2 FHEIREASRILL, [Na]esths
[Nalpk D BIEWL RV TEREISELZEEX SN 5.

EC. BRBETCERBBAITO-< DIy MBKAERZ2»1F % & [Na]estd [Nalp
CRABEICETCLERTS (4. SEOERBRTRD KL KRAERWCMRREESAT v 7K
C—FBEICETLERLABES RECMAREESMERBE L T ¥ 2 DI12-3FRELIE
EBTBIEMNYI 2l — MHEER fEo T BB IC Y MENaBRE _EF K THE
TENaBEE AT 2 DICEMO»» 22 S TFREIND, HARBROEEHETI v L0
BIRICH T —FT LA BMHIICIEA L, IM NaCl%0.2ml/ 10min THEAL HEDRKEEE
BEECHIE L 720 7 DFER. SSRIEEABBEKD ISR ZBALE L 20-303 LIRICEA L
FBEOAEEASRICRTOICHERKETRLE (2, SEAORBEREHFLTERD L.
MEFONaEEDE»D LRI BELZHKKTHZ5 &R L. HIRONaRESEALT 5 Hil
CIREBEEZ#TICET &EEZ2 51N 5, 202 LidThrasherS (10) DIMEREE LR E
EAEBKDFBAFICZEENIFRELET S, LrL. REBRKEEEZEI L1
AR DBREELMEER L LALICETLERT 22010 BKEEROSKKHEREZ
W28 % ET. ThrasherSDE (1) M FDEFET YT EBLIFFZRITL W, BE 2L
Mk DO Nai BE D & & IS 7235 & LR KIC & - Tk ®s & U BER O Najz B % 10
XHEBATHKERZEE T2, BEOADSHIBICL S BERESWEZRY 2 & 2
ol 7=

Dtz rzeds e, [MikNaiRED 20 28N L BB Naig IR Z R L. Bl
HANaiBE I LB IS E IR 2N 72 BEMRKIFICIZMENaRE QA2 53, i Na
BELLET 2. cofErsatbkiclikNaRE%s LR RI5A L R KE DKDE
WMEDCDEAFMBAT L L NBTE D,

5. SR DHE

MEEDO LM EIORYTHE 72 - LREIC L0 FKFICMEMEROKOZEBIEDTTEY
DILEMMPICLE (W), ZOWFLL T Fe U TIRIERHICTFEY DA 2 R EIHE
OME»BZEZSN., BHEMBEMEZEMEMNS SOMERNKREZEL»S5KETL Tnd. iz
il WPINaREASMERS R CTERZANES L 2 A RREEZ TTEREBLZ. 4%
MEBEAR D KFEABEHOREEE B LORENaRE FROERNER 2 HKKTES
LFOMEREAOmME»SWERT 2T ETH Do
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intravenous infusion of 0.2 ml 1M NaCl per 100g body wt for 10

min (between 10 and 20 min).
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A Na conc. in plasma , mEq / kg H20

A'Na conc. in CSF , mEq / kg H20

0 10 20 30 40

Time, min

Figure 2:

Change in Na concentration in plasma (top figure) and in CSF
(bottom figure) during intravenous infusion of 0.1 ml (n=5), 0.2
ml (n=6), and 0.3 ml (n=5) of 1M NaCl per 100g body wt for 10 min
(between 10 and 20 min). Mean values are presented in each
group.
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Figure 3:

Relative change of Na concentrations in plasma (top figure) ,
CSF, and interstitium of the femoral muscle (bottom figure)
during intravenous infusion of 0.1lml, 0.2 ml, and 0.3 ml of 1M
NaCl per 100g body wt for 10 min (between 10 and 20 min). Data
are presented as % change of the maximal increase in Na
concentration in plasma observed at the end infusion in each
group. The % changes in plasma and CSF were indentical among the
groups, whereas relatively large response were observed in Na
concentration in the muscle.
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1M NaCl

Co
F1 F2
¢ <
kq ko
Equations:
F1=k1'(ACp‘ACmf)
F2=k2 - ACcsf
AVesi= Fo-Fq-
wazzvowf‘Awa
ACest= Vocsf : Cocsr - Cocsf
Vest
Figure 4:
A scheme of mathematical model for fluid dinamics between
blood and CSF. Cp, Ccsf, and Cp represent Na concentrations in

plasma, CSF, and interstitial space of the brain, respectively,
and Vecf, Vecsf, and Vb indicate fluid volumes of extracellular
fluid space of a whole body, CSF, and the brain. Fl1 and F2
denote water flux from CSF to blood and from the brain to CSF,
respectively. K1 and K2 denote filtration coefficient for water
movement between each compartment.

—-332—-


SSRF020
スタンプ


120
Tau =-0.23 (1/min)
K1 =0.024 (ul/(mEg/kg .min)
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Figure 5: .
Result of simulation analysis. Calculated curves based on

the mathematical model were fitted to the mean data obtained by
0.2 ml 1M NaCl ifusion experiment with varying K1 and K2 values.
K1 and K2 values were determined so as to minimize differences
between the curve and the experimental data.
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Change of Na concentration in CSF during acute hypernatremia
in anesthetized rats.

Morimoto, T., Nose, H., and Doi, Y.

Dept. of Physiol., Kyoto Pref. Univ. of Med.
Summary

To quantify the response of Na concentration in cerebrospinal
fluid ( [Nalcsf) to acutely increased Na concentration in plasma
( [Nalp), we measured [Na]lcsf and [Na]lp continuously with a Na
sensitive microelectrode in the lateral ventricle and with a flow
cell typed Na sensitive electrode placed in an extracorporeal
circuit, respectively. Intravenous infusion (INF) of 1M NaCl was
performed with varying rates of 0.1lml (n=5), 0.2ml (n=6), and 0.3
ml/ 10 min 100g boy wt. (n=5). In every group, [Nalp increased
during 10 min of INF and reached the maximal value (A[Na]lp™@¥) of
8.6+0.7 (0.1ml), 12.8+1.2 (0.2ml), and 17.8+1.4 meq/ kgH, 0
(0.3ml1), and then [Na]lp declined rapidly to approximately 40%

M3X in each group and maintained this level until the

of A[Na]lp
end of the experiment. [NaJcsf in all groups increased with
[Na]lp and reached 20% of A [Na]p™@® in each group at 2-3 min after
the end of INF and maintained the level until the end of the
experiment. These results indicate that [Nalcsf responds in a

linear manner to increased [Na]p, while the cerebrospinal f£luid

is protected against acute change in [Nalp.
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