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The Relation Peripheral Quantitative Computed Tomogrophy (pQCT) and Diabetic Nephropathy
in Male Diabetic Patients

Hiroki Takeo (Gastroenterology and Hepatology, Department of Internal Medicine, Saitama Medical
School, Moroyama, Iruma-gun, Saitama 350-0495, Japan)

Objective: Osteopenia can develop in diabetic patients. Its extent is generally evaluated in vertebral
bones, but the relation to exercise is still unclear. We assessed the utility of peripheral quantitative
computed tomography (pQCT) as a tool for detecting osteopenia of navicular bones in diabetic patients,
including analysis of its relation to the clinical features. Patients and Methods: 158 diabetic male
patients were divided into 3 groups based on 75 g oral glucose tolerance test (75gOGTT), and pQCT was
evaluated in each group in relation to exercise practices by questionnaire survey, IMT thickness and
plaque formation by cervical ultrasonography and urine albumin concentrations less than 30 mg/day (nl
group), 30 to 300 mg/day (mi group) and more than 300 mg/day (MA group). Results: There were 10
normal, 31 impaired and 117 diabetic 75gOGTT patients (N, I and D groups, respectively). pQCT was
not different between N and I groups (p=0.981), but significantly differ between N and D groups (p=
0.014), and also between I and D groups (p=0.005). The abnormality by cervical ultrasonography was
detected only in 1 patient by a specialist in the D group. In this group, there was no difference in pQCT
between 53 patients who practiced exercise 3 times or more a week and the rest 64 patients (p=0.789).
The significant difference was not found even in grouping these 117 patients by exercise practice or not (n
=65 and 52, respectively, p=0.0622) and by existence of abnormal cervical findings or not (n=29 and 78,
respectively, p=0.650). In patients with diabetic nephropathy, however, there was significant difference
between nl and mi groups (n=86 and 24, respectively, p=0.002), and between nl and MA (n=7) groups
(p=0.038), even though not significant between nl and mi groups or mi and MA groups (p=0.830).
Conclusions: The present results suggest that osteopenia of navicular bones may be present in diabetic
male patients with albuminuria more than 30 mg/day.

Keywords: diabetic nephropathy, albuminuria, osteopenia, IMT, exercise, pQCT

&

il

HREOEMESOEL LT, BROMDAASN
5 EFMEINSHBENTED, 19484 Albright 3£
WichlzoTay va—)IVARDGE, HRERE
THEHHBENELC ST EZIZUDTIRE LY. BT,
it 29728 ERITAESASH (S EERA)

1R PRI BB IS B B DD S0 % T LIdHEZL LT
B0?, BCWE2ZIT, BUHOBEMICENT
MpEa> bo—)VEL ) GHEDOA VA VigkEx
ZITOWBEETHEN G A>TWVBY. Thich
U 2RI R R E ClE, BRSOV THREZ S
ENRE SN TED —EDFHICE> TVAENY, T
NEOMK T BEERICDONT, WREFZORE-OHIE



T8 e

%, REEOERICKZEDEDEZTERINTYL
O, RS, HmORMANH .

ARFROHE T, 1985410569 %Il N 5% fifi gk I
KB AHEMTDONTIAER, F45 D Microdensito-
metry 57z W2 BT, IO EEEDORDZHT
ZHEIF201%THD, HEEDTI%ICILNARICH
WEDTH-TY.

WA, B R OFHIGTE & U T Xeray absorptionmetry
(DEXA) iDL E N, 2L Ol AN ERE
NTE ULhLEMNMCENT, 28 REESICH
I} % DEXAVEZ W 7o MG ORGSR 1E, FERIC—HT
RN ARFROMENT IV T & Okuno 5 HSFERIARLS
DL EOM: - i<y F X T REE L DLEERIC T
HERENCHEIBHOBEEOK T ZHE L TS
WY, —H U RIRCE > Tldnian',

—77, FEPRIE & EFITEROMENCBNT, i Rs
W TIEERENHNICE DD ST EITRIIAEIC
EVEDIRENDH >, T DT LIEZDEXAE TIEEHA
TERV, HIRFICBT 55052 RLTWS L
EZHBNTNBEY,

Fiz, BEEOFMBVT, FECXD R SR
RN eMREEINTWE Y. ZOFEDO—D
WKpQCTHH D, T K3 EECEDRRE, W&
ERNIDENE DD, #49 LE DEXAVE L BUFAHHEE %
RETEDTREVHNEY, —ERICHBEZRTHREE H
5N%>.

FESHC B THE 1 RBERIEEHICB VT, DEXA
% e ARRIC, pQCT DV s FAM M U HbAlce & #HES 2 FF
DT EMMETN TS, GKF v M X BHaT
X, BHEICBONTpQCTHEHMEZE DO T & s
&N, Charcot arthropathy 2 COHHMENREEINT
W32 b OMEHIDEXA: & B B E S
RS LHE Lo TWVWABD, ARV T 2RIBER
JREBE RIS & Ui aun.

pQCT XV E & R EF 27T TR T E S5 7%
BB, HIEEA 2R R VMR S T g, A,
A LR FHH O BE R B HE IS B W TEEBD pQCT
RV, SRR UTz. FEOAIES) O 2N R

WERIEEI NS4, FFICEIRLMSIFTE LT
mziz.
R

20004F10 A 5 200349 H DfEic, HE&RAHYumiL
IS AR LTz 2 PR ER 2 158 44 7 5 & LTz, 4Rl
29-78% P+ FEHE(R 22484 +8.131%) TH O, s
13 1-254FE (4.24 =8.134F), BMI 15.8-36.5 (25.84 +
3.67), HbAlc 4.2-14.0% (7.22+2.09%) TH > 7. {8k
WARIDORBEENE, BF - #HBRL 1%, WAL
34%, A VARV VEE12%, A2 AR V- NERDERTE
L21%Th ol MEIES FIVE Y OFEN T

i A

Nz 5%, BUREEOHENGE Lz, §XTOMAE
EABTARHICBREORIED ETirbh, ARfZEidH
PrDfmBlZ B 2 DORFEZ 2 ) 7.

H &

pQCTDHIE I DAHIRE D CTZ H\ 7z (Quantex
RX, GE-Yokokawa Medical Inc., Tokyo, Japan). fgsss%
PRIZFEE120 kV, BF130 mA, AT A A2 mm, X
FA AME2 mm, v v IR LUTHRE Lz, AAY
MBIC X D BEE ORI 2 AT A ARG & L,
KBRS U BEE RS Uz, ARIRE O AR B W
T, MWBREMNICERZ3 mmOROIZ 37 FTCERE LTz,
ETOROIOCTHZWEL, ZOFHEREBHICH
FZCTHEE L. ZD1%, WbV a2y LDT 7 v
kL (3w RIEEE0, 100, 200 mg/cm’, GE-Yokokawa
Medical Inc., Tokyo, Japan) I C#fiiEL, CTf#i%g/cm’
WAL Tz, TS OGN UEHNE, 26l & & T
SNTEHRR M E 1A EY L.

M A RE D REAMIE, ABERIC % 9 RELIRF T MR &
L, ZH75g0GTTZHIc FHiE Lz, 75g0GTTTlX0,
30, 60, 12077 DRI TERIM U7z, ZORERICK D HA
B PRI P2 D FAEICHE U2 22 I A I B il (FPG)
110 mg/dIARdE U < 1& 75gOGTT D 2 R R ifr 4 ifn A
(PG2h) 140 mg/dIAHmiZz IEH A (N, FPG 126 mg/
dilL % U< i&PG2h 200 mg/d1LL o> & D 7% i RS
B(DRED), NN zER (R &L Tz, FIRRC
4% A > A1) > % radioimmunoassay techniquell T
Wl L, HOMAIR™ %% L7z (Table 1).

HEBEIR ORI, ABERHICT o — MREZ 2RI
FiLiz. 7 27— FONFREHRARESINEXTD
BN TS, EHEFEZEDOD, kD
A EEICR HREFME L TWhW a2 Lz, [
%, XX 52y TS CTNE %2 FilfERe L7z,

BEREREDRTM, ARit% 48 IRERE 0D HifiE IR 72 St L
TIVT 2 R EZHE Uz, SEICIE TIAEZ W,
2B DFEEZ SR DORBEICE TS 1HIRPTIVLT 2
vk Ll ZORRICEK O IEEEE (<30 mg/Day; nl
#), MEE7 IV 7 X U REE (30-300 mg/Day; mifif), ¥
PEBHERE (> 300 mg/Day; MARE) ICHED I L72Y. 2
O, HENCEREZAGRHICHEL, 75¢0GTTD0
I IREER I & [RIRHIC — AR (b 2242 (T- Cho, TG, HDL-C,
LDL-C, BUN, Cr) Z=Ejii L /=.

et ARt & LT, MmEREIC X D3RRI LT
%, BHMICB T % pQCT D 2 5 2 #i it FIC Lk
Mat Uiz, DERICHBWTIE, HEHEHEOH N ULH
B, BEREEREDOREIC X D BT TR D pQCT &
g U7z, HHIEIC X 2 M B % 2BF ELiRIC i
Mann-Whitney U #¥E % V>,  F it B AE K OB S AE
I K % MG T D 3 BER O EE#RIC 13 Kruskal-Wallis i &
7% L7z I Cposthoc test (Fisher) Z i Liz. 3 XTD
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Table 1. Clinical examinations

NE¥ (n=10) 1B#(n=31) DB (n=117)
Height (cm) 166.5+6.2 167.9+4.9 168.4+6.9
Weight (kg) 71.0%+6.5 73.7x11.1 73.3%x13.2
BMI 25.64%+2.0 26.13+3.3 25.77+3.81
Contraction period (year) 1.44%0.9 2.23+2.3 6.35+57 *
Age (year) 47.02+9.2 51.1%4.2 48.7£9.1
T-cho (mg/dl) 21112415  213.7£39.0 207.0%36.2
TG (mg/dl) 183.9+67.2 149.6+68.2 153.7+£92.1
HDL (mg/dl) 49.1£12.2 49.1£10.5 49.7%£11.7
LDL (mg/dl) 129.6£26.2 132.4£31.3 128.4£30.9
HbA1c (%) 5.87 £1.30 5.89+0.45 7.88+20.9 *
BUN (mg/dl) 15.92+3.1 16.53+3.5 15.55+3.87
Cr (mg/dl) 0.856+0.07  0.865*0.13 0.802%0.18
UA (mg/dl) 6.67+1.6 6.43+1.0 5.88+1.2
Ca (mg/dl) 10.62+0.6 9.94+0.7 10.25+0.9
P (mg/dl) 3.31%05 3.14%0.4 3.08%0.5
75g0GTT
BS 043 (mg/d) 104.8£4.9 1112487 * 1665%+50.4
3043 (mg/dl) 185.1%£29.3 169.8+£26.4 * 232.7%+485 x*
6043 (mgy/dl) 213.8+32.0 212.41+29.6 294.71+598 *
12043 (mgy/dl) 122.1£10.3 158.7 £40.1 290.2+80.4 *
IRI 043 (uU/ml) 5.21£2.01 7.86+3.93 10.21£217 *
3043 (uU/ml) 25.41+10.9  33.52%18.2 26.10+39.4
6043 (uU/ml) 54.71+254  60.73%£30.2 39.241+454
12043 (uU/ml) 33.50+15.0 55.99%326 * 39.03%+45.8
HOMA-IR 1.36+0.59 2.15+1.08 3.96+1.01 *
Amountofthe aloumin | o7 4 17 7544503 *  740+425 %
in urine (mg/day)

MENC BN Tp<0.05Z G R/KE L Uz, #Mat2mfiE
#ric & StatView Ver.5.0 (SAS Institute Inc., NC,USA) 7%
iz,

R

2RO pQCTHE 1%, 102.7-403.4 (214.5+53.09) T
Holz. pQCT T & DR ARIZEM DA WIE &
%o 7z (Fig. .

75gOGTTIC Clitkire 2 714 U 724558, N#F10%, 1
BES14, DEF1ITH LB S NIz TNETNORGEIK
MRS T, FESIARY « HbAlc - 75gOGTTIC THE
A E AW T (Table 1). N, I, DEEZNZEN
O pQCTIX241.7, 229.4, 209.2THO, NEEEIRE
MTIEAEEA7%E L (p=.9812), DEEL Z DMEER T2
BB Tz (NEE vs. DEE; p=.0138, I#f vs. DEE; P=.0047)
(Fig. 2).

DEHC BV CEHEIEZEH LTV AR (n=65, ¥

* 1 p<0.05(v.s. N&¥)

pQCT;208.3) &5 L TWRWEE(Mm=52, FpQCT;210.5)
EDHTAHEZIZ AL (p=.0622) (Fig. 3), E3[=14
FoE#EEEA LTV AEE (=53, pQCT;218.7)
U THRWEE (=64, FYpQCT;203.3) & DLLIET L
FIREIC 2213 7 - 72 (p=.7891) (Fig. 3).

1HRB 7 IV T 2 & TlEnlkE86%,, mikf244,,
MARE7 4 E BT STz, T OBERRIFTEBHE DR
I K % HHERETTlE, nlff & mifEf (p=.002) (nl# F
¥pQCT; 214.6, mifff “F¥pQCT; 206.7) & D LLig N U
nlBE & MABER (p=.038) MARE - pQCT; 197.1) £ D
g TR Tz, mikte MABERI Tl E X k- Tz
(p=0.83) (Fig. 4).
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S, BAITEES TOEEEZ pQCTIC X b Mt
L7z. pQCTTOMRZ X DEHDLAEDET S0
I, CTEA Y7V AR TFEF Yy TR LOSEMUET
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Fig. 1. The distribution of pQCT.
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Fig. 4. pQCT by diabetic nephropathy.
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