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Autonomic imbalance and renal dysfunction cause loss of nocturnal decrease
in blood pressure in diabetic nephropathy

Tadashi KUIJI

Division of Nephrology, Yokohama City University School of Medicine, Kanagawa, Japan

Many diabetic patients with nephropathy show loss of the nocturnal decrease in blood pressure.
However, the mechanism is not yet fully understood. Twenty-four-hour blood pressure in type II diabetic
patients was evaluated by ambulatory blood pressure monitoring (with TM2425 A and D Co. Tokyo). The
power spectrum of blood pressure was also analyzed as an index of autonomic cardiovascular modulation
using the same device. The ratio of lower frequency (LF) to higher frequency (HF) of heart rate rhythmic
oscillations was determined as an index of sympathovagal balance. Patients were divided into two
subgroups (Diabetes mellitus group, serum creatinine level <1.5 mg/d/, n=25; Renal failure group,
serum creatinine level = 1.5 mg/d/, n=20) on the basis of renal function. Mean 24-hour, awake and asleep
systolic blood pressure were 151.84+18.3(SD), 155.7+17.4 and 140.54+23.3 mmHg(Diabetes mellitus
group) and 152.2+22.7, 152.6+22.1 and 150.04+26.5 mmHg (Renal failure group), respectively, which
were higher (p<0.01) than those (122.7+9.1, 126.0+10.2 and 112.9+10.7 mmHg) in age- and sex-matched
control subjects(n=20). The ratio between asleep and awake systolic blood pressure was 0.90+0.10
(Control group) and 0.90+0.11 (Diabetes mellitus group), which were lower (p<0.01) than that(0.98+
0.09) in the Renal failure group. The Control and Diabetes mellitus groups showed a high awake mean
LF/HF power ratio (1.91+0.55 and 1.95+0.48). On the other hand, the Renal failure group showed a low
ratio (1.50+0.46) (p<0.01), but each group showed no significant difference in the asleep mean LF/HF
power ratio. These findings suggest that sympathovagal imbalance is worse in the waking hours in diabetic
nephropathy patients with renal dysfunction, and this causes loss of the nocturnal decrease in blood
pressure.
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1. % =%
LREICHGEBRE B X CABEL T B JRPET V7 2 v
B % 72 X B e 2380 5 2 ERE O BE 2R E L,
ZD S bl s vy 5= (Cr) 1.5 mg/dl Kiig D £ % b
PRIGEE (DM B2 254) £ L, Cr 1.5mg/d/ LI EDHEE %
BASRE(RF B 2040) & L7z, ITOREEICY TIZE S
BE BRI 720 HRERIAMLE 2Y 120 mmHg PL_E O BE
MERED B, EIMERRE CIEROEOHE EHZ sh
% B, 6 HUWWCLHHEZE, METFOBED H 2 &
%, HIEOLAE, MEX B LEMEIZEDH 5 H
#H, BXUHEELAREIRDO b 5 B, HELFHEERED
boBHE, 3 b VRERHEREEET 2 EE, A
Il & HIRL T2 EH, =) AuRA =7 BFIE
SLTWwW3EBEHETH B, £z, IEHXTHEEE(Control Ff:
20 Bi) ik e, MRS —BL, SILELE, FERE BN
4, HERREE, DERED R L, rOoEPRETIC RN
f] & L7z (Table 1),

DM B34 1) —30 keal/kg, ¥4 5g, RFEEIZS 5
WHEHO0S g/kg DEFERZER LTz, BEHEEANMRL T
2 FEGNI A RN EE 2 BIE T HERNRZ ik L7z,
7272 URIPREE & [EFESR LIS 0 RS I3 #k e L 72

Fie, BEGNTLAVIROFE, EIVE2EERR
5 £ N T3 L 2flRE 2 5720

2. F &

£ B 12 xF L T portable
(TM2425, A and Dt ; BRE) ¥ % FH\»T 6~21 KFiX 15 43
1, ZHLAHE 30 43 24 B o MEREIE %2 LTz, IIE
{EDOHIERSE X AAMI (Association for the Advancement
of Medical Instrumentation) DENEFEHEY 272 LT\ 5,
BIRE SRR O1TE) 2 LA L 72, Bonie
7 — % X D IGEIIME, FRERIE, M2 24 K,
MEAREE, WEERRCOB L7, 7, WHEMEREDERZH~R
%7z, WGEHAINEE, HRERIAINAE, P o MRS/ 5
RIFDtL % 2N ZnEHE LTz, P & OGHER L —
FRERIAMLAE) /3 + JRRHAME TR 72,

DR 53RO 72 LA SRR (heart rate variability)
£ 0Dl E AR RE & FH T2, DFAEO RR RO ZH)
2 FBPBIHT L XT =AY b T LERD, ZD 5B 0.04~
0.15 Hz Z {45 (low frequency component : LF) & L,

multibiomedical recorder

Table 1. Clinical background of diabetic patients with and without chronic renal failure
Control group DM group RF group
Parameter serum creantinine< 1.5 mg/d/  serum creatinine= 1.5 mg/d/
(n=20) (n=25) (n=20)
Men : Women 8:12 114 [0:10
Age (years) 63+13 66+8 64+ 11
Weight (kg) 53.8*+6.7 56.8+8.6 58.9%+10.2
Hematocrit (%) 37.1%10.0 40.8=%6.1 29.7X£3.7**t
Serum total protein(g/d/) 7.2%0.6 7.0£0.6 6.5+£0.9%*
Serum albumin(g/d/) 4.4%0.4 4.3£0.4 3.6£0.6%*
Serum creatinine (mg/d/) 0.7%0.3 0.7£0.3 3.5+ 1.6%%
Serum urea nitrogen(mg/d/) 15.6+3.4 16.2+4.2 45.3+£20.2% %
Serum sodium (mEq//) 140.4£3.0 139.6%+2.4 140.2+£2.0
Serum potassium (mEq//) 4.1%+0.5 4.4+0.4 4.7+0.8%*
Blood glucose (mg/d/) 107+20 166 =53** 135+45
Plasma renin activity (ng/m!/hr) |.78%1.85 2.47%2.45 2.36%1.71
Epinephrine (pg/m!) 57.6+23.2 36.6+24.6 18.3%£9.5
Hemogrobin A;. (%) 5.1+0.3 7.5+£2.5*% 6.9+1.0
Urinary protein excretion (g/day) 0.08+0.01 0.95+1.00 5.0£3. %%
Urinary micro-albumin excretion (mg/day) 1.31£0.23 42.2+67.0 289.1£196.6**
Creatinine clearance (m//min/m?2) 88+ 25 36.6+24.6 26+ 20%*

DM : diabetes mellitus, RF : renal failure, n : number.

* p<0.05, ** p<0.0l vs. Control group, T p<0.05, " p<0.01 vs. DM group



AR

&

H 641

Table 2. Twenty four-hour, awake and asleep systolic and diastolic blood pressure in each group
Control group DM group RF group
serum creantinine< |.5mg/d/  serum creatinine= 1.5 mg/d/
(n=20) (n=25) (n=20)
24-hour
Systolic blood pressure (mmHg) 122.7+9.1 |5].8+18.3** |152.2+£22.7**
Diastolic blood pressure (mmHg) 70.7%+6.6 84.0+10.6%* 81.2+13.3**
Awake
Systolic blood pressure (mmHg) 126.0%£10.2 155. 7+ 17.4** 1562.6+22.1**
Diastolic blood pressure (mmHg) 72.7+7.1 86. 1 11.0%* 82.0%13.6*
Asleep
Systolic blood pressure (mmHg) 112.9£10.7 140.5£23.3** 150.0£26.5%*
Diastolic blood pressure (mmHg) 63.7%+8.2 77.5%£10.7** 78.4%140.0%*

DM : diabetes mellitus, RF : renal failure, n : number, * p<0.05, ** p<0.0I vs. Control group

0.15~0.4 Hz % /& B #% B& 43 (high frequency component :
HF) & U7z HF [3EIZ s E) 2 & LU, LF/HF [358&
* BIBBRHIRIEBI DN T > A R 7 1 SRR E 2 R T,

TM2425 £ D 26 2R, HAIREEEIOFEE & L7z,

TM2A2S KENO X 7 Sy 7 INBEE Y 7 7 v T~
Y2 XD, SGEIEE), D% EEZ 24 KEfIcb 2
FHEIL 72,

M, mEElsy:, NoWmFRRES L0 1 HRPE
H, #ME7 V7 S CPRtE 2 RIE LT, A OBEE X
TollEzEE, HEsEr2Aviz, KM (Sysmex XE-
2100), MEA1L2(HITACHI 7600), IM#E(ARKRAY
HA-8150), HbA,.(ARKRAY GAI1160), IV = > iF
1% (RIA ©—X[EERE), =4 7Y > (HPLC-DPE ),
JRAEHSB L OHE 7 v 7 2 >~ (HITACHI 7600), 7233,
| HIREH®E, 7Vv 7 F=>27Y 7 7> A% Urine mate’s
FWTERLUHAE L2,

3. IRETERAT

BB 13V +EHERZE (SD) T L 7z, BEZE DR IZ
3 B EEER 12 13 ANOVA & Fisher’s Protected Least Signif-
icant Difference, FHES1Z Pearson OFHEIRE % FHV>, fEf&
DY S B & AT FHIEREZE & Lz,

“ |

1. B, ERFRROENEL

DM F£ & RF £ Control BRICEL~N, 24 BFRY, BEEERS,
MEARIF & & PHEIAILE, HRERIINESS 2 2 AR IS
o 7z (Table 2) R RFNGHE HA LML & R 82 P 41 7% A I FE
X Cr i & BREZMHBEBERIE R S g o723, IR

HE A M FE (r=0.401, p<0.001) & B IR BF 412 3R A 1ML FE (r=
0.345, p<0.01) % Cr i & IEAHBIL T\ 7z (Fig. 1, 2),

2. EERRRF, RERFOMELLS L UELFET—9 DR

RF #25 Control #, DM #1Z FL~UHERA M, JR5RHA
M, “FMEOERE/ HEER O S E»r o7z, DF D,
BREREDME T 3 % L WA ZE2MET L T 2 A1
&> 7z (Table 3), Ui M o BEAR K/ R EERF O L & Cr
fif (r=0.332, p<0.01)2SIFAHBI L Tz (Fig. 3),

3. LF/HF fEH S UEb%7T—4% L D8R

RF #£23 Control #, DM #f1C LN R EER: © LF/HF (&
MR H o7z (Tabled), UL, MEIRE;oO LF/HF {HI1cH
EEII R Dol, R CrfE & LF/HF 5 0 B % 3~
720 CrE i3 B R D LF/HF i (r=—0.482, p<0.001) &
SFEEE L C a7z (Fig. 4), Cr B HEIREF O LF/HF & &
BB E RS R 5Tz,

4 . BEERRFSFUNHEHAMUE, Cr{E, LF/HF {EDEf%

Cr i & BEIRERE A ML (r=0.401, p<0.001) |X IEAHES
L (Fig. 1), Cr {#i & ‘EgRF LF/HF ff (r= —0.482, p<0.001)
EAERBE L T 7z (Fig. 4) B RR R IGHE 3 1L FE & 5 R FRg
LF/HF fEic B R 2 MHBARER I 2 o 72,

5. BAEE

BHET 2405, HEER, MERFFONEE CEEET R
-7z (Table 5),

I x =

STAES { OIS, OB EIFEE (heart rate variabil-
ity) D43t DS Lallide B AR O FEAZ BERY 2 B RE AT 1 (AT &
NTWws, LI O RR BEOLH % B BT L 728
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Table 3. The ratio between asleep and awake blood pressure in each group
Control group DM group RF group
serum creantinine< 1.5 mg/d/  serum creatinine= 1.5 mg/d/
(n=20) (n=25) (n=20)
Asleep SBP/Awake SBP  0.90%0.10 0.90*0.11 0.98+0.09*""
Asleep DBP/Awake DBP ~ 0.88+0.11 0.90%+0.09 0.96+0.11*
Asleep MBP/Awake MBP  0.89+0.10 0.90£0.09 0.97+0.10*
DM : diabetes mellitus, RF : renal failure, n : number, SBP : systolic blood pressure,
DBP : diastolic blood pressure, MBP : mean blood pressure
* p<0.05, ** p<0.0l vs. Control group, ¥ p<0.05, " p< 0.0l vs. DM group
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Table 4. Mean LF/HF power ratio in each group
Control group DM group RF group
serum creatinine<|.5mg/d/  serum creatinine=|.5 mg/d/
(n=20) (n=25) (n=20)
24-h mean LF/HF power ratio 1.76x0.46 1.85%£0.47 |.46+0.44%"
Awake mean LF/HF power ratio 1.91=%0.55 1.95%+0.48 |.50+0.46**"
Asleep mean LF/HF power ratio 1.51+0.38 1.69+0.53 1.37+0.45

DM : diabetes mellitus, RF : renal failure, n:

component

number, LF I low frequency component, HF : high frequency

* p<0.05, ** p<0.0l vs. Control group, ¥ p<0.05, " p<0.0l vs. DM group

Table 5. Mean activity in each group
Control group DM group RF group
serum creantinine< |.5mg/d/ serum creatinine=|.5 mg/d/ p
(n=20) (n=23) (n=17)
24-h mean activity 1.10£0.55 1.15£0.42 0.83+0.39 NS
(m?%/sec/min X 102)
Awake mean activity 1.51%£0.76 1.52£0.45 .12£0.55 NS
(m?/sec/min X 102)
Asleep mean activity 0.18%0.14 0.21%£0.19 0.19%0.14 NS

(m?/sec/min X 10?)

DM : diabetes mellitus, RF : renal failure, n : number.

* p<0.05, ** p<0.0l vs. Control group, ¥ p<0.05, " p<0.0l vs. DM group

7, RF J2% Control RICEL~N, 24 KFff], HEERF, MHEHREE
& HWEEIAIME, RRINES Z N ENERBICE» > 12,
PERRIEBE, WRWEE RS T, REmEEI O
ZIEU® L LIHERTFVIEY LRI T EHEZHN
3, L, BEREET L LI BRSNS & o

D, IMEFREICEEL T2 aREENSE O T —8 L DR
BE i,

RF #£4% Control #, DM i b ~UGHEIAMLE, FR5RA
M, P O MR RS/ HRERE O LS & 20 o 72, BRERE
PMET T 2 L WHEIMEFDEMET L T 2 EHAICH - 72
(Table 3), EHBEALEEY, MIKENEE, BEBMHEE
', CAPD EW ¥ OBRREEDIET L 7- B& IC& M
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RNe L L, Table4 izmd &£ 512, RF # A Control
B, DM BEICLE~ LF/HF {E2ME > 72, %72, Fig 41
AT XD ICEREEET & & b LF/HF fEMET L, Fig
3R &S IR MEMERA FEHME T EENIC 2 > T b,
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SN 5 HEMREENME T L, "EIMERSEOE T %257
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