12 14 3

3 8
FE5- 0038
ﬁfﬁﬁﬂﬁﬂﬁllﬁlr HPW U X A% non-dipper 2>5 dipper J\IE'E‘S’{E?‘ZD%F?

BhERFTEAE © AT *E(EIS GEERTMYARE B BE=NF)
ERPEE T B KEBOREE AR (BEFD)

EEENEYHIRET 2 BEER, SNESCEFRAOHEKTE CHVS
nTE7, AH. SEHBEICL > TmMEHBMNY X4 %non-dipper B #»
5dipperBlANB T E 5 L FARED &) »RE L,
42%@4&&'&%‘1&1)‘&%%%%%‘% [z, #iE A (NaCl 12-15 g/day) &
WA (NaCl 1-3 g/day) 21 BB T OBRL TWwWAZwni, %ﬁ%ﬁﬂ

ERABKCIBEAE C4RENEY FHM G ICEE L2, EEMRIC
o T24BHOEHIMED 10 % U EE T LAFHZRERZHE (n=21),
FhLUAEEBEFEBRSHE (n=21) LHE L, REFEIUFE TR, &
FMELAHDFEHICH L ABCEKETCHo 20l L, BERZERT

ﬁi&fﬁzf"if&p}—# D SN do . REBZTHERICBVWTOAL, &
aﬂﬁkﬁﬁhrkﬂﬁﬁﬁ%&xﬁﬁ%ﬁﬁﬁb T@MF@%F#
 AHEBENEBEICL o TEEESNDL I 2EKRT 5, BIT, HERRI
&ﬁﬁ&wﬁﬁﬁi\ﬁmﬁiﬁtﬁ(mum,pmﬁm\ﬁhﬁﬁm
DRBEBEEELE (r=-0.75, p<0.0001)DHEE /R L 72,

DEoEEL»S ., RHBEEFEEFERZUHBEELERZUER TRZD
B3R KE7b§ﬁiﬁJé§§:léL§¥T BRELTCwW2ABKREXRELY, MEHA
1) X A %non-dipperf # bdipperfBI ~NIEFAL S 5 Z &Y 50T b
o —FH. BEFESUHBECIEAEBREFAEENEOREZ T T,
MEHAY X &iddipperB DO FTH o7,

-100-






3
BrpkE % 0038
AEHFBAME B Y X A% non-dipper 2> 5 dipper ~EFL T 28

B RGeS « AR TWE (BHBRMIIARE EZEE S=NF)
HERARFEE B (RERESHEE AR (BEHM))

1. W3 E
KEHBSOEEREDD b, MEBALE/ S — vk, TF?[&U‘@TEETL?}m non-
'&WaEET BETIE. EFI &ﬁmr@ﬁTT%cmmrE%ib L ZEERPH
B7 VT I VIR, BESR CEREREHESZ 0T IEEDOT VI LFHMONT
wa MR, BAIEERTEOREYEMERE T, FICERENEDS WEH
T, REMEMET LAWI ERER L, Bio, AERSEIE( 2B, 58K
BT ARBMEETAWMEET A0 L, EEEREND 2 WEHT CIEEERE
FHORE L ERRIC, IERERETT2 2L 2HE L1 Y, IEDREEREY
BT A Nat UHEFICERL TWAZ E2HEL TRz, Th6DMRAIE,
BRI EMEAETTA2L)MEEBAY X252 EELS 2 I ERRET 5,
7 I TR T, KEMEET CMERR ) X4 5 EEBNEC Lo THBEND
PEPEE L7,

o

R
i []

2. Bigaike _

42 BIOKRREMSMEESE B 27 61, M 15 61 ; & 27-68 &, F 49+1D%
*HIT, Aﬁzﬁﬁﬁ#%%%fﬂ%:—w%TiFﬁF%%Af¢mbtok%ﬁ{
B0 12 BETHEZEELSRMES V7 F=VigERElE L. B YOHEIC
72 o T T 2 AMOERETTD b 3— Vi AL TH#EL 72,

BEIC 1 BETOREIC NaCl 12-15g/day DA (8 1 #) & NaCl 13 g/day D
WEE (BT H) 25 S MECERL TSR, SPORKE ICADLES (B
A6 BP8SOONC) 12°C 1 BERI4EICMLE % FEELMAYIC 24 BERIIGE L 7o, FHIMIE MAP
W ERIIT & IRED 13 Of1E LCTEH L7z, BHOME, am 6:00 25 pm 10:00
FTo 17 D, KELFEZRY 7 @E0, FHE Lfﬁﬂj L7z BHEMEETZ
MAP O HF L EEOZEL LTRDIZ,

R NaHRHE Uy Vid, SHoK 3 AR THEIE L. 24 BREFHD MAP »"&IE
BRI L 5T 10 % U EET LABr BEREH (SS B), £hblitz mdkms

(NSS B) & L7z *0, RERZHEEEE I 008 0 PORERMRICL S UV



DI T D MAP O LEEE L 570, ZoHHIE, 1 B4/ ) O NaERES
lmmol Z{tT % &, EEREDMELT mmHg LT 50%2ET, KH MAP KT D
EIEHIRIC £ A ZALE, OB IMEETHOEL LTRDI,

SRy THLEEREL LTERLTH A, REEEHIRG. . BISE.
AR, UV %2 EDOBEEZL@ER, Student t & y> 7 A ML o TIRE L7z, ME
R B AR - R EE T OBEIZ 0w T RERIE D — TR BES I L o T
e L. IR O MECHERAS ) S HE L7, NSS B SS HOBOMm
E2 GHBOEICO VTS —TREEDOHMATIC & o THE L7z, HEEEERER
12 & o THRE L7,

3. WIFERER

42 BlOREEEIEEREDS . 21 flid NSS B, 21 #lid SS FICHH SNz,
A RS RIETEY . NSS AT 0.0075+0.0580, SS # T 0.0904:0.026 mmHg - mmol
L. day? (p<0.0001)Td = 720 4E#F (48+12 vs 5111 &), RIS (B 15/6 vs
12/9). fRHIEIE3 (24.114.0 vs 251144 kg/m?), &2 L7 F = VigE (09£02 vs 1.0
+0.2 mg/dl) ICRTIEEMICEEZE L RO L0072, UV 1 3HEIEHIL 194140 & 201£52
mmol/day T, JH¥EHAIL 32413 & 28+14 mmol/day TH > 72,

PR L RIEAR I BT A UM, IEMME. MAP, (B O T B L UKHE
DFHER Table 1 1R L7z, HIEHICBITS SS BOMEIFELT NSS #HL ) &HETH
D70 —F. BIEHICB VT, SS BEOMEIFE T NSS HLVEETH o7z, IR
HIMBIE NSS BCIIUGEHIME L MAP 2 A BICKT EX¥2DATH B DKL, SS B
CRIUESIE, FEPIE. MAP D& TRET S¥7, BihoRMICH T TOlm
FEETIE, NSS BCTIRETHEETH o720 L, SS BTIEVWIN O FE T 2P -
726 SS BEICBWTOA MAP R UUHEEIME <A § 5 EIERIR L HHETORELOM
CHELRREEA RS, TH MAP ETAREEENEIC L o TELT 5 2 L 2k
I 7 o 72, NSS. SS WEEIC BV CLMAKITEM. AEICET Lz, EIERMMRIE, NSS
FEO.LE R M S EIZA, SS ﬁf“bi%ﬂkéﬁ&#o 720

113, BEsipE & REMET & O MAP [ 2 EVEA & NSS #F & SS Tl L
Thb, NSS BETIRAMMA PETIREEERE L HEBRCELS N, JhiIHL
T SS BT, B MAP IR FIZEIEHIFRIC L » THEEICHMI NI, 20 I £id, MAP
AP A AR IR R RET £ OBICEE R REVEH (p<0.05) BHFET AT LNHH
EMTHb, ‘

o, 2 WRT LD AR ERENE { (=038, p<0.02), PO RIEHRER



B OKE MAP T AV SV (1=-0.75, p<0.0001), EIEHIEIC L 2% B MAP KT D
ZAt (H5R) FRE o7, BEDZ L2 RET L L. ABRUESIEEICBIT 2K H
MAP BT EEESHIC L > TRECERDILNPEL R THS, SS BTRHLR
AHRMMERTOEEE:, S£EHREBICL>TREL, MEHAY X 42% non-dipper 2
5 dipper FANIEHEAL L7z, —F ., NSS B CIIEHMBESEREBREIC L o TER{EET,
MEHAY XAIEEIC dpper D X T TH o7z,

4. BE ,
BAFRE, EEBRSHEORBSYESNEESLE CEEHMLEDETFEE S,
non-dipper FIMEHAMNY) AL% 2T AT LEFRL Y B2, BEERIEOSVESE
T &, EIETCIEER MAP IRTF2/NEC 25 DI1Cx L, iR T CHEERZE LI
HERARICICE MAP KT 2ROONBFELIE Lz 2, SEOWEIE, N T TOH
FEDLETH 525, NSSHEL SSHTMEHN) XAHNELLZ L BICHREIC LI,

L2d, BEEERSEOBEVNEE CEESN TWARBIMEET A, RIEGRIRICI - T
E{EL. MEHMAY X 4% nondipper #1225 dipper BINE#E{LT 52 & ER L7, —
. EEIEERZFHOBETCHRMMEETIIEEENE L IEMETHY . MEEA
) AL dipper HICE T 5, INOOFEEIT, KEMEETOEES L/ EFIIL,
EIEHBICE > TREAMEREFICET T2 LIEETLL—BILLESZ E2EK
T 5, BFE, AEHREMATOREMEMRKT X, RIERRICL 2 KELEET OF R
(E8) LBWEDMBEERL.

HIEFIEIE, SNECETREOEBTIE, RPEELAFEEOUETH 5 LI
BEEHTH S LRZSNT VD, BROEED R4, RERFHELE T4
HRAEBMMENEN LA LTS I LERBLTEL 0, FE, MEFEERZHET
HHEYWET NV TIEHETHRERENED EFIFEHS N TWE P, BiEIMET L, #
A TO VRS TAICON, BES 70 Y CEAREEMLENEDS LFT 5 9,
CORREAED LA, SEIRANICRI-EHRBETEELMEAIEL LR
%o, ZOFRER. AREEAIFERL, BREHICIKPERLICESL 59, ZOAK
BMLTH, BEBZHEOBVERE T VEIW IZE TEMRESIER T, RRHICE
BREIHETT A s B, HA ITERERSMEORBES MEAEEZ T AEREEM
MEREASERL TV =2 R RICHEL A L 0, BiC, AEBRSROBE
ETRIBENEAEFCHT2BTFHENMBET LTI LERELL W, ZOFT
BRETIE, ABREEMMEANED L ERBLTWELEZD I LHPTE b, B
BEBEOBVEATYARKGENED EAFRESN TN P, T2, AERENEDR



FRH = —H =0 EZ LN TVBRFANDT VT I VHEED, RERZEHOREES
MEFECEEERSHEEZEIVENMLTVwAZ LPHONTVWS 22, —F #TL
7EMERACHOEA LR L, AEESEIC 2D I LRBRCHETL T2 Y, Bk
ARERAELACTEAKEERESEE CHEE SN TV IR TS A IR EFTTET
LIERELRTWS P, AREEEESED L P, MEFERET 21000 2, &4
BEESEDITIET 5o AR, AREBELOERET VEIMW T AREUEBEIH
B LTeR VRS b ARETMMENED LESBO SN TND 59, Zhik,
BREEOET2AKEFNEDO LRI Lo TRELTWEZOEEZ LS PP, ik
LtLﬂ;$ﬁ%fﬁﬁ@%ﬁ®$%ﬁ%ﬂ&ﬁf@mEﬁﬁEﬁT%fmmmwa
BOMERRNY AL EZETAIEEHEBEII L, COFEEIL TXUIEAPFERD T
FHEESHEORVELEZEL, REMLERTIANSwEORE P2, AERZHED
BETHEN LTV ARE~DT VT I Yl 2945 dipper & Y non-dipper TH s & DO
O —Eyn, — . BREEELE)BECTE, AEMEETANEELTBHY.
non-dipper BMFERAW Y X2 %23 5 >, BEEEE CMEAMAY X A% non-dipper
*ET5AEE. BTIEARCERLICED LOBEORE ZEKRE: ¥, 20
1300, REESHELESSE CEBLERTARET 22 L, 0% ) RMALE
2ET 5L, ABRKEMMEANEN LR, 2F D ARASMLE &L EWICEEICH
ELTWBIEERBT L, AEEZFUHOTEIT., BOALDL THREFERSMEITTT
BIRBEEYV A/ PETI o TVAZLERBE L TV AITEEIEZOND, ¥R DL
mmmmrﬁumwaKmt\E;%k@%ﬂ%%@&fﬁ%ﬁ%mﬁﬁﬁﬁw:k
FHOENTWARLTH S W, BHEHIEIE, COBFCERBRICNTIVAZ &S
MEDE T RMEHRRNY X240 non-dipper 2*5 dipper “DIEEAL, AIRESAEDZ
. REAHEEOMFIZ: Efs R AEPOBEBRTAOTIE VP LER SE 5,

AROF—#iE, AEREEAEESOEEICB W THRMEAREOET e LT
TOLNLEENSLD Na P ES, IEAAY X 22 HELTWA I L ZHES
&5, AEENENS VAT NaHHEREREESEE & 2 D, BHHICHEs L7z NaHE
Mz A ET L -oEMIEY ERS &, EFIRICE o THM Na¥Rittz{RESETW
B WEEZLEFALL TV, I LT, EEENENS L VWEEITIE, NaFhit
BESBEEICEE ), RAMLEFETLEL DEZEROND, 2D &) BRFHIZ,
Fib L7 e, ABREEILE, BT V73 VR, BEE, nondipper BMEH
WY XAOBOEEZMAEEMGEIEIIC, MEAAY XAFDR LS —HITFEICL -
THREENTWBI L ETRET 5,



S DA REME BT A B U, RIS, IRES L 2o MM K T % |48
<. MEHMY X% nondipper 75 dipper ~EELE €5 Z & %4 E ORI
DTHEL P L, SRR, MEAN) X2 2 EEFRABFSEI L0
TEBERCHTAEMEBRT 2 EVIHLOFANEL OND, REHIENEC
BRERCHT Y A2 2 BRLEL PEPE. SHEICRPNRFEILETH 5,

6. SR

1. O'Brien E, Sheridan J, O'Malley K: Dippers and non-dippers. Lancet 1988;2:397

2. Verdecchia P, Schillaci G, Guerrieri M, Gatteschi C, Benemio G, Boldrini F,
Porcellati C: Circadian blood pressure changes and left ventricular hypertrophy in
essential hypertension. Circulation 1990;81:528-536

3. Shimada K, Kawamoto A, Matsubayashi K, Ozawa T: Silent cerebrovascular
disease in the elderly: correlation with ambulatory pressure. Hypertension
1990;16:692-699

4. Verdecchia P, Porcellati C, Schillaci G, Borgioni C, Ciucci A, Battistelli M,
Guerrieri M, Gatteschi C, Zarnpi I, Santucci A, Santucci C, Reboldi G: Ambulat}ory
blood pressure. An independent predictor of prognosis in essential hypertension.
Hypertension 1994;24:793-801

5. Uzu T, Kazembe FS, Iéhil«:awa K, Nakamura S, Inenaga T, Kimura G: High sodium
sensitivity ~implicates nocturnal hypertension in essential hypertension.
Hypertension 1996;28:139-142

6. Kimura G, Brenner BM: A method for distinguishing salt-sensitive from non-salt- -
sensitive forms of human and experimentai hypertension. Curr Opin Nephrol
Hypertens 1993;2:341-349

7. Kimura G, Brenner BM: The renal basis for salt sensitivity in hypertension, in
Laragh JH, Brenner BM (eds): Hypertension: Pathophysiology, Diagnosis and
Management. New York, Raven Press, 1995;pp 1569-1588



. Koomans HA, Roos JC, Boer P, Geyskes GG, Dorhout Mees EJ: Salt sensitivity of

blood pressure in chronic renal failure. Evidence for renal control of body fluid

distribution in man. Hypertension 1982;4:190-197

. Kimura G, Saito F, Kojima S, Yoshimi H, Abe H, Kawano Y, Yoshida K, Ashida T,

Kawamura M, Kuramochi M, Ito K, Omae T: Renal function curve in patients with

" secondary forms of hypertension. Hypertension 1987;10:11-15

10.

11.

12.

13.

14.

15.

16.

17.

18.

Saito F, Kimura G: Antihypertensive mechanism of diuretics based on pressure- '
natriuresis relationship. Hypertension 1996;27:914-918 |

Sanai T, Kimura G: Renal function reserve and sodium sensitivity in essential
hypertension. J Lab Clin Med 1996;128:89-97

Kimura G, Uzu T, Nakamura S, Inenaga T, Fujii T: High sodium sensitivity and
glomerular hypertension/hyperfiltration in primary aldosteronism. J Hypertens
1996;14:1463

Hostetter TH, Oléon JL, Rennke HG, Venkatachalam MA, Brenner BM:

Hyperfﬂtration in remnant nephrons: a potentially adverse response to renal

ablation. Am J Physiol 1981;241:F85-F93

Pelayo JC, Quan AG: Pathophysiology of glomerular hemodynamic adaptations to
nephron loss. Semin Nephrol 1989;9:10-13

Brenner BM, Meyer TW, Hostetter TH: Dietary protein intake and the progressive
nature of kidney disease: the role of hemodynamically mediated glomerular injury
in the pathogenesis of progressive glomerular sclerosis in aging, renal ablation, and
intrinsic renal disease. N Engl J Med 1982;307:652-659

Brenner BM: Hemodynamically mediated glémerulax injury and the progressive
nature of kidney disease. Kidney Int 1983;23:647-655

Brenner BM, Cohen RA, Milford EL: In renal transplantation, one size may not fit
all. J Am Soc Nephrol 1992;3:162-169

Brenner BM, Chertow GM: Congenital oligonephropathy and the etiology‘of adult



19.

20.

21.

22.

-23.

24.

25.

26.

27.

28.

hypertension and progressive renal injury. Am J Kidney Dis 1994;23:171-175
Campese VM, Parise M, Kai-ubian F, Bigazzi R: Abnormal renal hemodynamics in
black salt-sensitive patients with hypertension. Hypertension 1991;18:805-812
Yoshioka T, Rennke HG, Salant DJ, Deen WM, Ichikawa I: Role of abnormally
high transmural pressure in the permselectivity defect of glomerular capillary wall:
a study in early passive Heymann nephritis. Circ Res 1987;61:531-538

Bigazzi R, Bianchi S, Baldari D, S gherri G, Baldari G, Campese VM:
Microalbuminuria in salt-sensitive patients. A marker for renal and cardiovascular
risk factors. Hypertension 1994;23:195-199

Weir MR, Dengel DR, Behrens MT, Goldberg AP: Salt-induced increases in
systolic blood pressure affect renal hemodynamics and proteinuria. Hypertension
1995;25:1339-1344
Cianciaruso B, Bellizzi V, Minutolo R, Colucci G, Bisesti V, Russo D, Conte G, De
Nicola L: Renal adaptation to dietary sodium restriction in moderate renal failure
resulting from chronic glomerular disease. J Am Soc Nephrol 1996;7:306-313
Kumagai H, Onoyama K, Fujishima M: Effects of salt restriction on blood volume,
hemodynamics and humoral factors in patients with chronic glomerulonephritis. Am
J Hypertens 1989;2:669-674

Allison MEM, Wilson CB, Gottschalk CW: Pathophysiology of experimental
glomerulonephritis in rats. J Clin Invest 1974;53:1402-1423

Maddox DA, Bennett CM, Deen WM, Glassock RJ, Knutson D, Daugharty TM,
Brenner BM: Determinants of glomerular filtration in experimental
glomerulonephritis in the rat. J Clin Invest i9>75;55:305—3 18

Blantz RC, Wilson CB: Acute effects of antiglomerular basement membrane
antibody on the process of glomerular filtration in the rat. J Clin Invest
1976;58:899-911
Gabbai FB, Gushwa LC, Wilson CB, Blantz RC: An evaluation of the development



29.

. 30.

31.

32.

33.

34.

35.

of experimental membra.nous nephropathy. Kidney Int 1987;31:1267-1278
Harshfield GA, Alpert BS, Willey ES, Somes GW, Murphy JK, Dupaul.LM: Race
and gender influence ambulatory blood pressure patterns of adolescents.
Hypertension 1989;14:598-603

Bianchi S, Bigazzi R, Baldari G, Sgherri G, Campese VM: Diurnal variations of
blood pressure and microalbuminuria in essential hypertension. Am J Hypertens
1994;7:23-29 ‘

Rosansky SJ, Johnson KI., Hutchinson C, Erdel S: Blood pressure changes during
daytime sleep and comparison of daytime and nighttime sleep-related blood
pressuré changes in patients with chronic renal failure. J Am Soc Nephrol
1993;4:1172-1177

Baumgart P, Walger P, Gemen S, von Eiff M, Raidt H, Rahn KH: Blood pressure

“elevation during the night in chronic renal failure, hemodialysis and after renal

transplantation. Nephron 1991;57:293-298

Portaluppi F, Montanari L, Massari M, Di Chiara V, Capanna M: Loss of nocturnal
decline of blood pressure in hypertension due to chronic renal failure. Am J
Hypertens 1991;4:20-26

Timio M, Venanzi S, Lolli S, Lippi G, Verdura C, Monarca C, Guerrini E: "Non-
dipper" hypertensive patients and progressive renal insufficiency: a 3-year

longitudinal study. Clin Nephrol 1995;43:382-387
Staessen JA, Birkenhager W, Bulpitt CJ, Fagard R, Fletcher AE, Lijnen P, Thijs L,
Amery A: The relationship between blood pressure and sodium and potassium

excretion during the day and at night. J Hypertens 1993;11:443-447



Table 1.

- Day-Night Blood Pressure and Heart Rate on High and Low Sodium Diets
High Sodium Low Sodium Effect of
salt nocturnal
restriction fall interaction
day night day night ) ®) (AxB) )
systolic BP
NSS 14727 14027 | 14127 134429 p<0.01 p<0.001 ns
p <0.0001  <0.0001 <0.0001 <0.05
SS 16025 159427 132422 127421 p<0.0001 ns ns
diastolic BP
NSS 93+17 87«15 91+15  87%15 ns p<0.0001 ns
p <0.00QI <0.0001 <0.01 <0.01
SS 9715 99«16 88+13  85+x13 p<0.0001 ns p<0.05
MAP
NSS 11117 104+17 10716 103%18 p<0.05 p<0.0001 ns
o} <0.0001  <0.0001 | <0.001 <0.05
SS 118+16  119+17 103+14  99+14 p<0.0001 ns p<0.05
heart rate
NSS 64+10 609 6710  61=x10 p<0.0001  p<0.0001 ns
) <0.0001  <0.0001 ns ns
SS 68+17 62«17 69+9 628 ns p<0.0001 ns

Results were analyzed based on two-way analysis of variance with repeated measures,

17 times for daytime (from 6 AM to 10 PM) and 7 times for night-time (from 11 PM to

5 AM), and data are expressed as the mean + SD.

NSS and SS: non-sodium

sensitive (n=21) and sodium sensitive (n=21) types of essential hypertension, BP: blood

pressure, MAP: mean arterial pressure.
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Fig 1. Effects on MAP of sodium restriction and nocturnal fall as well as their
interaction in non-sodium sensitive (left panel) and sodium sensitive (right panel) types

of essential hypertension. Two-way analysis of variance and covariance with

repeated measures clearly demonstrated the presence of an interaction (alternating
action, p<0.05) only in sodium sensitive type, indicating that diminished nocturnal BP

decline was restored by sodium restriction, and circadian rhythm of BP was shifted

from non-dipper to dipper in this type of essential hypertension. Closed circles (J)

and triangles (H) indicate MAP values during high and low sodium diets, respectively.
Error bars indicate either upper or lower half of 95 % confidence interval. MAP:

mean arterial pressure
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Fig 2. Relationships of changes in nocturnal MAP fall induced by sodium rest_riction

with sodium sensitivity index as well as with nocturnal MAP fall before sodium restriction.
The sodium sensitivity index, shown on the left panel, was calculated as the ratio of the
change in MAP over the change in .urinary sodium excretion rate by sodium restriction.
The nocturnal fall in MAP before sodium restriction, on the right, was calculated as the
difference between daytime and night-time MAP during high sodium intake. The
change in nocturnal MAP fall by sodium restriction was calculated as the difference between

low and high sodium diets. MAP: mean arterial pressure



Sodium Restriction Shifts Circadian Rhythm of Blood Pressure

from Non-Dipper to Dipper in Essential Hypertension -
Genjiro Kimura, Takashi Uzu,

Department of Internal Medicine and Pathophy siology,
Nagoya City University Medical School
and Department of Renal Medicine, Osaka Rosai Hospital

Summary

Sodium restriction has been widely used for treatment of hypertension and renal
diseases. Whether sodium restriction can transform the circadian rhythm of blood
pr'ess ure from non-dipper to dipper, is examined.

* Patients (n=42) with essential hypertension were maintained on a high so dium diet
(12to 15 g of NaCl/day) and a low sodium diet (1 to 3 g) for 1 week each.  On the last
day of each diet, twenty—four—hbur blood pressures were measured every hour
noninvasively with an automatic oscillometric device. Twenty one patients were
classified as non-sodium sensitive while 21 as sodium sensitive, based on more than 10
% change in 24-hour blood pressure by sodium restriction. Nocturnal blood pressure
" fall was significant in non-sodium sensitive type, while not in sodium sensitive type.
Only in sodium sensitive type, there was a significant interaction between sodium
restriction and the nocturnal fall, indicating that degree of the nocturnal fall was affected
by sodium restriction. Furthermore, changes in the nocturnal fall induced by sodium
restriction had a positive relationship with sodium sensitivity (r=0.38, p<0.02) and a
negative relationship with the no cturnal fall before sodium restriction (r=-0.75, p<0.0001).

These findings show the nocturnal fall different between non-sodium sensitive and
sodium sensitive types of essential hypertension. The diminished nocturnal fall,
recognized in sodium sensitive type, is restored by sodium restriction, indicating
circadian rhythm of blood pressure shifted from non-dipper to dipper patterns. On the
other hand, the nocturnal fall is not affected by sodium restriction in non-sodium

sensitive type, and the circadian thythm remains dipper.





