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£ Uit 7 D%iEicBis (12-Crown-4) L EALL 2V THER L 7z NaBRMEEZ BEIE L 72 .
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BEWAEAL T, [Nalost Z 103 REIH T THR A ICHKADEICET . DD [Nalos:
CEIIRIMAE (MAP) DZEALAZELGRE L fzo ALBEMIECaCla, 1.2mM: MgCle, 0.9mM: NaH
COs, 20mM: NazHPOs, 0.3mM: KC1, 3mM%Z A" -l NaiEEA5130mEqil 7 3 & 5 (2NaCl% il %,
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ubI-VDEEEF D [Na] cst & MAPD AL % & HEHIE L 720
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ik, Hctld46.3+0.9% (n=10) #549.940.9% (n=12) 2. [Nal,id 145+ Imeq/kgH20
5153 % Imeq/kgHa 012,  [Naleseld 141+ Imeq/kgH204>5 148+ lmeq/kgH20 12 (UL Ep
<0.001) MAPiZ 86+ 3mmHgr»S 97+ 4mmHg (p<0.05) ICFNFNEEICHEIML 2. HetD i
MED S MEE LB AKFNIC X THL0%E A U 1z,

BA3EEAK T v s DRIEZEAIC 130mM-Nad A THEE 2 FEA L 2B >0 T, [Nalest (A
[Nalest) EMAPDZEAL (AMAP) DI0BIDFHMEL SETRT. EABEER L0 (Nalcsrid
SMICTFREL, EAKRTEICEARICHE -8+ Ineq/kgH0{E T L. ZDHEIHE L THEAK
THIODEIC-1£ Imea/kgH 0 IZIZFEANRIDOUA MIIEIR L 1z — 7. MAPIE [Nalose SET
BIE L TIAKICETLIR U, FEAKRTEA S 30017 A BTEIC X -9+ InmHe(& T L.
ZOEFBLZICEEL. FAKRTHELI0S T-24 lomHgD VA" M2 £ TEIE L 720

BI4ILfEAK T v b I2130mM-Nad A THEH 2 EA L BN A [Nalesr & AMAPE DEGRZE A
A5 E (O) . EARLSH (@) . FAZLISME (O) OEZFIOFHETT oybL 1=
HDTHD. [(Nalest DEALICH T HVAPDILE D IS B OREENIIHIEL THd. 248
Z@EL THEICEWHEESBEESN. BURKILAMAP=A1.03[Na]osr+0.25 (r=0.96, p<0
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BSIEIERRAK T v M DWW TRIRZEPIIC 200mM-NaD A TEEE 2 A L 728 A DA [Naless
EAVAPE LOFIDFHMETRL 20D TH D, B A LB ZEAEED S [Nalesr iZ 2R
BICER U, EARTEICEARICHA+18+ 2mea/kgH0 L F L, ZORBBEL TEAKT
U TL03 4RI IE+2 £ 2meq/kgHo 0D L NOVICIEIR U 2o —75. MAPIE [Nalesr & 19 REHDENT
BARAN J-vCTHEML, EABRTRICEARNICEAN+10E InmHe3 gL TEDEEHB L. FA
BT H 510513 +4+ InmHgD VA" N & TIE T L 72

JEMEAK Z » MIC100mM-NaD A TREE ZFEA L 728 (n=8) TRLFBITHB N T, AMAP,
A [Na]osr £ (2200mM-NaDIH & T LA, BFREEICEA L THBRZE(LEZR L. Tbb,
ANTBEREAR TEICIZA [Na]osr i3 -16% 2meq/kgH 0D HAIE FEATR L. ZDH#HEL
THEAKRTEINHEIC-5% Ineq/kgH 0D VA W E TERIBE L 2o —FH. AMAPIZA [Nales: %
S519BNTIHE L. EAKRTELSISEIC-T1lmHeD B RKETEATL ZDEEHE L T
FAETHI0D T-1£ ImmHgD VA" W2 £ TEIE L 720

B6IZIEREAK S v M ZHB W T200mMIB L O 100mMICNaiEE 2 T L 7= A TBEW A& [N I
EALURBEDA [Na]cste AMAPE DERE ZNEFNDEDFHETRYT. AlNalosr & AM
APIZEEEC L <ML, EFXI12200mM-Naf¥ (@) TAMAP=0.49A [NaJcse+0.8 (r=0.97
, p<0.001) . 100mM-NaBt (O) TAMAP=0.49A [NaJcsr+0.1 (r=0.98, p<0.001) T
WEBRZEF 2V BABETIRMEESH2ETHEMU (0<0.05). [Nalesc DE(LITH T HMA
POEAHEBRT DHEREE .

4. B

AEERIC L > T, [Nalesr#5140meq/kgH20% 38 & U T + 10meq/kgH 0D = K ZENE E A T
ZDEAIIG U THAPAS + 10mmHg e KRE K EEIT D52 LB ICE D, BB LUZDEE
B [Nalesr BMAPDOFREIICEERZREZR AL TNB I ENRBINT. Tz BKEET
EIEMEKREEICEE XA [Na]esr vs. AMAPDOREE B RE LB L 22 ep S BiKIZKSD N
alest LIANDEALEF Fl XIS MEENaEE ([Na]o) D LR MKEEDBEDHBA [Nalesr 1K
T HAMPDRIG AT B 2 E BHEMPITZ 5T SD &S [Nalest DELBEI K E WEAL
EAEEZERICHKEE ZDEERFICASNDDT, BHAKEDOKS ESEIE Nalcsi & D
HEAESMNICEET 5,

4.1. k% BEY & DBE:
CENPBBRRETCESZL 2% BHICKSDZENE R TOHKEDESFICHE TS
KAELULERLZV. CORBRBEKRBEMFAKEIFEIN TN, ZOMBEICEL T,
Frige b @O b bEREROGKSBEREREINDE Ty NEZAVWTES TOHELE
MR £ MEBKEHTITFRA (T y P TRERF) (CKEOIESAHR T 5720100 Btk
BKDDHEEINT DL 282 NalpDIE T AR L. Z0HBRKITENZMEI T 5ER
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#E. BROBKSEEDOESBEECHTLHIEEBEO—DTHE I L 2WMEL TE T
X5ICEE. BARAEREABEORKEARLET Yy POBRIC, FTOMRKEIIT v
NASEHEMKT DL AEDKSD ZEAROEBN -y TEAT L. AlNales i EARMLE
#3059 C. BAKICEL > TERL 7= Nalesr DE0%I Y § 5 bmea/kgH 0D (K T S BIZR & 21,
[Nalo D #7253 (Nalosr ZE4L & BB DK ERUTHICE S L TV ATREMEHE L 72
B DEE L AHEOER TES NIBIKEC (Nalcs DETICH T 2MAPD RG4S HE
ME B LAADETEADLL. BKEEDLEHENELIC Nalesr DELEANES L
TéﬂEﬁTﬁ%ﬁﬁ#ﬁ%W%%ﬂ?é;ﬁKﬁmbfméﬂ%ﬁﬁééo?tba
(Nalos  DEBZETRMBESKAEEL TORWEECRIED THEZEI PS5 TH 2.
= HadBKEEED [Na), b EE & % FEEERE L T (Nalo i3 SROKBRIGERE 5 353
CETF2DI, MEESEMLEDDIIIBNETHI L EBHELR Y,
4.2. BEKBEOEIEA (salt appetite) & DEfE

k. AEREHEBEAROAEELARAT T L OREFAMRIIETOILDOEEZXS
n. ABERAGRHEPRMERS & OBECHETBEDSNTE RV, FrORIADREHE
Bz khid BEEIKE S v b ckEK F72120.9% (1.8%) ORIEKEZHBIISAD L.
Sy FEETKEKAKEZEBEHRLT FTHAKCL>TERUERBREEEZETSE. £0
BAKEKE BIEKEREICERL CERECKEELZEE T L 2HELRL Y. 2O
clid. KBOEBBEDOW INAEROBELZE(SEEILZERLTND. 5
Z DESBIHSEE 2Bk S EREGEGLI-2EET. 5 &) L Na]esr BEEAKRTOE
CERT R FHEEANLENE —BT 5. CNODEREELANRL D Nalcsr-MAPL D
FELEGLERTSL. BETRANRLAEAGASHEL CAEKICESL. T
[Nalcs  SEERZBREZRL TNWD I EBRREI NG

5. 5% DFEE

ML FORBEESHDBEA T L O Do BAKEKDEERYT 2L Na]p,ETFL. £
D% Nalest BIET T 2o [Nalost DIETFTRMADEEEZ AR MERERZETKS
EAENARGICES L TN ETFETES, SHOFEL 7. I EIE N S N 117
MBI DK BB A TIET S 2 L ABE L 059 2024 MMERATHEE L TS
AEEM S H B. COELZELICUEN. T MABREEZEEOMREICHEHL Tt [Nales
COBEALICH T BMAPDGESHIABE NS EVWEBHTH 2 Z L SHIELFBELETASN
BOSFERETH Do (Nalest DELH Y DBERER. F 175N L THEAMICEEZ
523500, - MEREEOBEKRIZE S . EHKOEB. HEREOEERE S P2
. SRBRIANEHMESLEE N TN S,
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Figure 1.
Changes in hematocrit (Hct), Na concentrations in plasma and CSF, and mean arterial blood pressure
(MAP) after dehydration. * indicate significant differences between euhydrated (n=10) and dehydrated

(n=12) conditions. Means*SE are presented.
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Figure 2.
Diagram of method for continuous measurement of Na concentration in CSF during infusion of

artificial CSF into the lateral ventricle.
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Figure 3.

Changes in Na concentration in CSF (A[Na]csf) and mean arterial pressure (AMAP) during the infusion
of hypotonic (~260 mosmol/kgH20) artificial CSF into the lateral ventricle of dehydrated rats. The
infusion was performed from 5 to 15 min at 5ul/ min, MeanstSE for 10 rats are presented.
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Figure 4.
Relationship between A[Na]csf and AMAP during pre-infusion (open circles, 0-5 min), infusion (closed

circles, 5-15 min), and during recovery (open squares, 15-25 min). Mean values ans SE bars for 10 rats

were presented.
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Figure 5.
Changes in Na concentration in CSF (A[Na]csf) and mean arterial pressure (AMAP) during the infusion
of hypertonic (~400 mosmol/ kgH20) artificial CSF into the lateral ventricle of euhydrated rats. The

infusion was performed from 5 to 15 min at 5ul/min. Means+SE for 10 rats are presented.
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AMAP = 0.49A[Nacsf + 0.8

r=0.97
At =1.25 min

PO
OPo
AMAP = 0.49 A[Najcsf + 0.1
r=0.98
At =1.25 min

-20

0
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20

Relationship between A[Na]csf and AMAP before, during, and aafter hypertonic (closed circles) and
hypotonic (open circles ) infusion into lateral ventricle of euhydrated rats. Mean values ans SE bars for

10 rats in hypertonic group and for 8 rats in hypotonic group are presented.
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Figure 7.

Diagram for discussion in the present study. Question marks in the figure indicate needs for future
studies. Fluid intake after dehydration decreases Na concentration in plasma ([Na]p), which in turn
decreases [Na]csf through blood brain barrier (BBB). The decrease in [Na]csf causes arterial blood pressure
decrease via osmoreceptors probably located close to the lateral ventricles. This decrease in artrial pressure

may be involved in water and salt intake during restitution from thermal dehydration.
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INCREASED Na CONCENTRATION IN CSF IS IMPORTANT FOR
MAINTAINING ARTERIAL BLOOD PRESSURE IN DEHYDRATED
RATS.
Nose, H., Chen, M., and Morimoto, T.
Dept. of Physiol., Kyoto Pref. Univ. of Med.

Summary

The role of increased Na concentration of cerebrospinal fluid ([Na]csf) in regulating
arterial pressure in dehydrated state was studied in urethane anesthetized rats dehydrated
~10% of body wt. We measured [Na]csf continuously with a double barreled Na
sensitive microelectrode placed in the lateral ventricle (LV) together with mean arterial
pressure (MAP) from the femoral artery. The measurements were performed during the
infusion (INF) of hypotonic (~260mosmol/kgH>0) or isotonic (~300mosmol/kg H,0)
artificial CSF into the LV at 5p1/ min for 10 min and during 10 min of recovery. The
dehydration increased [Na]csf significantly from 141+1(mean+SE, n=12) to 148+1
meq/kg H20 (p<0.01), MAP from 86+3 to 97+4 mmHg (p<0.05), and hematocrit from
46.310.9 t0 49.940.7% (p<0.01). MAP and [Na]sf decreased immediately after the
start of INF and attained the maximal decreases of -9+1 mmHg and -8+1 meq/ kgHO at
the end of INF, and then both recovered toward the pre-INF levels. Changes in
MAP(AMAP) were highly correlated with those in [Na]css (A[Na]csf) throughout the
experiment with a regression equation of AMAP=1.03A[Na]sr+0.25 (r=0.96, p<0.001),
whereas there was no significant change in neither [Na]csf nor MAP during the INF of
isotonic artificial CSF (n=5). These results indicate that [Na]¢sf plays an important role in

maintaining arterial pressure in hypovolemia due to dehydration.
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