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HARNG WK KRE (1979) TRELA,

TURSHRHRE I & 3 BIR(LEX 27 LK Ic> L
T Schmid", Kruse® & ORHZLIK Z hiclld 2 £ ¢
OREVSHATREEATVS. £ L TEEDO VDA
BWOME DS IO PIEEH], 4512 phenobarbital
(T PB), diphenylhydantoin (DPH), primidon
(Pri), acetazolamide (Ace) 75 FDIEH| L BR B D
AA=ZRLEDVTEL DRFML SN TR, KA
NEBHE BRI IR = R S 4 284 H
ELRER EOPNRICCh S OBERIDIEZ 28280 13
Hbkhis 2. T TIEFEERIANEDN | i cHmsts|
31K 25-OHD MENFEEE 25 = k. B cEELSL
BE (UTES) BRIVERT 25-0HD Mk
DIETHHED > S E2ME L., RECTRESHS
RERDE 25-0HD MIAEDRAEBEF I >\ THE
15 SHICHBRMHELRA CUTIRE) BRIz
SV NVHOHE L ZDREEIC>LWTHRELL, X2 4
FOBHMERT 25-OHD MBI > VT 1 #0]
DEFTHE ST~ D TEOHERICH>OTEELNA
1o,

I MERUFE

. BRI MDD 22 ) —= v 2ik

FUBWTEE L3 78 (A.B.C.) DESERINE
K160 A, MERIZIRHEE 94 A, JERRAIEBIE 46 A,
s e L TEHER YA o7 4 — B8R
(PMD) 20 Aiz>\ T, [Mi# alkaline phosphatase

(BIF Al ~ P), calcium(B{F Ca), phosphorus
(BFP),  25-OHD %l L itk m+ ML

BUBREET 7. VERBERTE L CHES TG
L, ZOFRIZERBSRERS b0 EFRER (+),
fraying X IFMEMAMEH S 2 D4R (&), &
EO fraying E BIRENLEZZD 2 bOEHE (W) &
Lic. iR (W) o b o, ERIETIRIKME, 548,
FRBETCOREERIT- /2. VEFEBEM%H >V Tk
RALTWaHEREOEN, | BREREBM 2B
N XRERCOBEEECEEICED 2401, B>
BELTHATHEIHES bOEBE (+), Bz
THATEHHREVLOEBE (-) &Lk,

2. VD EE

ABfHic k3 VD EBNE &SR0 1B &iEE»
SERBANRICE-THELRRD L A%y 1U/H
TRl XVDERBOHBICIES R0
PEBENE» SRR G TL00 IU/RLLEEF 2
CEMREETHEHAENTRMERBEY & LB
RETIH VD BT 400 IU/H, CHZETIE 200~
250 IU /A% £Bicigs L.

3. AT HEER
MERBFRIC>VTHRE SR TR IcRET
BILIBRETHEN, ARERBRY Pa-1hod
THRBEZERELTOAMRIEL, ~t+v 7, &
Bz, NA, ELOBSBEEEED TS IR, 4
FHERFAHE2BE T -, BEEOBEEL -
BRAAFLUR—HANHTV D LE <, BRI
MREELBHTDLLVWbD LTI NL. 2278
EHMTRIIEBMICE2~ 4|, 1A20~3080H

Studigs on the metabolism ot 25(QH)-Vitamin Din Children-(II) The Pathoge-
nesis of Rickets in Severely Handicapped Children -Yuichiro Morijiri, Department
of Pediatrics, (Director : Prof. N. Taniguchi) School of Medicine, Kanazawa University.
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B ETO (BRER), 2 WiENIEEFA T
& (CHER) FoESsMEmL . L Lo B
., VDEBERBORZI LD 3FEE~MEFZ O
1Mo 25-0HD k> W TREZT - 72,

4. 25-OHD #IE!3 Belsey 5@ direct assay
EBOE2BEICLIFETIT > /2. Al-P i3 King-
Armstrong BBy TR L 7=

n & 28

1. HERHopRE (F1)

PMD Bic k@i d 2 &, IREBCIE P, A1-P, 25-
OHD o4l ©, EIRARE 3 P, 25-0OHD THE
DEHFBD SN (P <0.05). X7 VREEFIE T~
THRABCBLVWIh b REEERLA. M 2s5-
OHDf&E&, P, AlI-Pici3Esn®Ehr=0.278, r =
—0.317T (P < 0.01) L WHEEMSE M Catd
BlicdEEOHBEIBOhL,L -2 (E]). BlE&D
DRBH L VRORABERE L COEEHEHRL
M, {E 25-OHD MFERZOMOERFORE LE A
RIEFRESTV,

2. VD#EHE (%2)

AB.C, D&RMHFETHOCa s VDOAFICL 5 1 A
YD BIREAE2ICRYT. Calid RTOMHR TR
VEDEBBRBTH -~ B VD REEDOABRTH
1101U/BThD, CREZRTIRIZEAEL S50 IU/AL
TThH-e. ehEXML T CHEFRD 25-0HD OF
BEEABRLOERCEETCH > (P<0.02).

B

L L2 VIRRAEBEICIIENIEC -T2 Vi3t
FRE L CEHENGCHEFERBEIHE ., LBHBEL
TREBEOARERICOVLT G FE S 4170 5400 1U
S HDOEEIZIIED - .

3. 2 VIRFREMOMETRR (£3~4)

7 VEFRRD S - BB IA (TS, WL A)ES
33~12F, KEBICERKEEEZET 2008,
St WO REREEORMERE & HMRERENSH 0 T
AMAEMESTO. BEIERM 3 LIS GEEICEN
TOi S BIEM 4 13EKE-0.9SD Th 2HEKRLK
SEED - THEIL B V@A, - 2. FEF 3, 4, T
BB OBEEMNS - 7. ELRERE TG,
transaminase, BUN, REFRICHFICRELZE Db 0
B o s, EH T8, TMKMT.IE LBED
acidosis ##®®H 1. Al-PEHLBRESMEERL
Ca, P 4BEVWHEETH » 7. 25-OHD IEF 3 LA
REBETHORMETRERT DB, 7. LER
BTHE (+) B2A, R (&) 4 A, IR ()
IZIER 3, 6, 8 TRRWIFICER 3, 6 RO BHART
b3\ demineralization 253 ® S, FREH 0
ARARERIE 2 ~ 8 5, FE¥H!3 DPH, PB, Pri, Ace &9
1%L, £ oMBtAF L LT carbamazepin (Car),
diazepam (Dia), nitrazepam (Nit), clonazepam
(Clo), mephobarbital (Mep), sodium dipropyl-
acetate (DPA) 2 &A% - 7.

EH TR T ~<TDPH X3 PB&ZMEEh, SHIGHH

Table 1, Serum 25(OH)D and electrolyte values in the hospitalized patients with cerebral palsy.
n Serum Ca P Al-P 25—-0HD
(mg/dl) (mg/dl) (K. A.U.) (ng/ml)
Retarded children
receiving 94*  8.8%0.9 3.8+£0.8*** | 28+34* 7.714.4%**
Anticonvulsants
(Rickets) 9 7.940.8** 2.710.4*** | 99+53*** 3.2£2.9***
no drugs 46 8.8%1.0 3.9£0.7** 12+ 5 9.5+4.6***
17.2%5.4
Control (P.M.D) 20 8.6%0.5 4.5+0.4 10+ 2 10—31
(normalrange)

All values are expressed as mean * SD

# includes 9 patients with rickets

* P <0.05

*% P <0.01

* %%k P <0.001

V. S. P. M. D.
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Fig. 1. Correlation of serum calcium,
phophorus and alkaline — phosphatase
with serum 25(0H)D.
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800 IU/ HZMIRL Twizizodh VIEFTRIZ (M) Th

- 745 25-OHD fEId EREIBISES » 72, BB
flEIFFE DM - E SNy, SERERE
THH T2 &7 LK ORE & OB (1 variable T &
St L& L25-OHD EMSHIETFTRERT bDIES
NTHE () TH-1.

4. ABFHOREBICL S | EFoBHEE

EE~SMERETOMM. B.C.OKERTIA VD
HERBOMAICE S L v HMTFEBERE SR, L
»UERBHBMOXETCIBHEE RIES LAY
SRBECHCENEARBEMIRG LML TWL 3
725, CHERCII BRREEREL TIHEbIT, Bic
LB EEALFANHEBZCER M -1, 25-
OHD iZ, BH&& T3 7.3 £ 4.1ng/ml # 5 18.4ng
/mlEBERL(P<0.001 EARITHLB oSk
Boni, Xeo®oEBLLHBTHETF T3 &
< 20ng/m BECHEE#ZE LTV (K2.3). —
O T3 B3 EMIC I ERBEARL 225, &1
HBCETL, EMciEELL (R4). D Eoiks
75 VD OERE X b AT 0 F b m g 25
-OHD BECEZ 2HBBREVWEEL ONT.

om % &

AREH & BERBREIC> VT Wright 2 ERIRIR
BEEOSICME Al-p O LEENS - 1= &5k
L*¥ 2L Schumid,Kruse &0 2 LIERER 0L
LiEste. ZOBREMTEN, REMLEN, AT
SRWSILIR A o OMESSH SR B . HURRMRH &
7 VIRDFEE T W T Livigston 14 15,000 A D i #1
DHTH I VFEHERED B, - o LB~ —F
Closley o1& T4 ADBRFAIBEE D 7 VBRIEH 12 6 A
TH- I ERELTVE . DI LIk ~ TR
EHEOENHSNENARBELFRICT 2B
THREZVERBALO P | EORE S0 ADoK
ARBEEE R AFEZRELALOR IHGEH -
fo. L Lifid 25-OHD BIREBETH 30880 E
FaH -t CHIERLESHETRIRABRE TSR
22 VIRORIENS SN, [ 25- OHD {#id e o
EFLTOA, S0k 25-0HD MiEORKI<EE L%
FoEEEMZ 5.

M+ 25-OHD & Ca, P, Al-p
Lifschitz (3 288 ADS{ARERORE TR A R
HTWECa P, DIET Al-p D LR H 2 &5
LY XHBHME L H 2" FEHEORB ORI AS &
—HUFIC 7 VTR E 2T 2EETELb 1. )
KIS X 24K 25-OHD MJE (3 Hahn & o' 253F
bHVERS bRDAHEETH B, X 25-0HD &
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Ca DIt IEDHMEAER D 5 HE b 22 EHEORE
Td 25-OHD fEIIEEICET L, X P L5V iER &
Bt TokIicCa P, Al-p OFEHOER 3 -
NoDEEIC LB VD RBEBREOAHLEEESH S,

VD $HEE & B 5EE HirR RS

Hahn o 3% HEREO VD tb 2 0EEE & Mt
25-OHD {H iz HiE SR B, SREECHICIE O MR
BELAREBRTVE", EEOKET L, ENRD

Table 2.
rickets in individual hospital.

RIS AMEHRET 25-OHD EOESEHONL, L
LiEoso VDHEREI 0~ 110IU/H (LAY
FEFICEY., ZoMEHIZ, HETRN N30 o
V=, RS, EREXSETVD KBELTEALE
BEhTORWEDTH->1z, TOERENEE N
M, REGHENECRETH - . ZDHEE
2 W% T vitamin &£ B iS5 LM 25-0HD
OHEER >, L» LEBHAETIE VD B0~

Comparison of daily intake of calcium and vitaminD, serum 25(OH)D and incidence of

A B C(PMD) D*

Daily intake Dietary allowance
Calcium gr.(n=7)| 0.6£0.1 0.9£0.2 0.5%0.1 0.6x0.1 | 0.7%0.1 0.5—0.7
VitaminD IU.(n=7) | 110480 | 70#50 | 30£20 | 100£70 | 7080 10 5 e

Serum 25(OH)D | 9.5%4.0 6.6%£3.7 7.4+£5.0% | 17.2%5.5 Norrznglr_ﬁ%ntzml

ng/ml -~ (n) (62) (26) (52) (20) - Y

(39)
Numbers of
Patients with rickets 3./62 1./26 5/52 —~ -
All values are expressed as mean £ SD.
# Kanazawa university hospital
* p < 0.02 compared to patients in A hospital
Table 3.
ER | % |4 5E HE | MRS E HfEH s RAE VDo |Bfo | B %
MRANR R (B & | Aet
c.m k.g [U/day
#£H (S.D) (S8.D) i mg/day (VD2)
1 | %« | 5,3 103.8 10.7 5 DPH : 30, Pri: 400, Car : 200 70 - -
(—0.6) |(—3.0) Clo : 1.5
2 B 17,10 124.0 25.0 4 DPH :. 100, Pri: 500, 30 el +
(+0.4) [ (+4+0.6)
3 % 112,1 137.0 18.0 8 DPH : 80, Pri: 600, DPA : 400 30 + -
(=1.1) | (—3.4) (800)
4 | 6,1 115.0 18.2 6 DPH : 150, 30 + -+
(—0.1) | (—0.9) PB : 30
5 B178 104.5 11.2 4 Pri : 300, Car : 500 30 - -
(—3.3) | (—4.0) Dia : 5
DPA: 200
6 B 1|8,3 115.5 20.3 4 Pri : 300, Nit : 0.8 110 - +
(—1.7) {(—1.2) PB 70, Ace : 150, Mep: 80
7 & |11,4 132.0 21.0 6 DPH : 150, 110 + -
(—1.6) [ (—2.9) PB : 80, Ace: 500, Clo : 1
8 * | 3,7 69.0 7.0 3 DPH : 30, 110 - -
(—6.8) | (—4.8) PB 30, Ace: 50
9 BI7,6 116.5 14.2 2 Dia : 5 30 - -
(=0.7) | (—2.8) PB 50,
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300 IU/BZERLTVWTHHEE LB URIT A
LR ORE, 5, VDERE 3 [U/B &, HRE
HESEAAIE & A & A - B0 25-OHD L~ &
TETT 3 I EMGH 7. THiz> L T Lifschitz
SHEHAMELZ LTV, BooFHEIC X4TIE M
2ORAEETE00~1200IU/BDO VD 2L T
wWTHMFECa P, Al-p ODREAXRTLDONH Y,

FRBALEEE TR 7 VRIS - 2flIITRTER
RIOEFEETH 272 LBXTWV B, X Richens 5
SRABREEBASBELBNFBHE DI THEL
koA, FCalHRIBEANBETHEILE,» - 12
EHELTLE, X—iciikE LD bEABD D

BORELSD 7 VROMEHNB VI LEBEND b,
VD Dfa i WA RO BRI EETH S T &
WHEESNS. EEORETRESHLNEROB K
BIEEIEE DL -1 8, 60053/ BREDOH
tBTES Il 25-0HD BEoREHEBEON L C
L EH & 265-0HD MEOCFER R, BRBEHFR
BThH-1L#EFEEN S,

BERECRE

BEBEORE & 2 AROREE 12> W T Tolman
S, RABREOAYEHRLENTELEDAOE
TEIERTEEE TE 5 BRI BT & - CFFAl
L7z, Ttk 2 &7 MFORERBEOBROLEIR I

Table 4. Data on patients with rickets.
#EH |GOT | GPT | BUN a P | Al-P 25—O0HD | X—P
mg/de mg/d¢ K.A.IU ng/de
1 23 16 3.0 %TRP: 94 8.4 2.6 67.3 1.0 ++
2 28 18 | 9.2 %TRP : 89 8.9 2.8 63.3 1.5 + +
3 13 3 6.9 M PH: 7.39 7.1 2.8 188 9.5 +++
R7: /8 EHE
4 19 12 110.5 8.2 3.4 89.1 3.8 +
5 19. 12 | 10.5 9.1 3.0 47.7 1.0 ++
6 25. 16.| 7.0 fif PH: 7.41 8.2 2.8 121 6 ++ +
7 26 18 |12.8 m# PH: 7.33 8.8 2.2 75 4.1 + +
8 28 15 | 18.8 M PH: 7.33 8.4 2.6 180 1.0 +++
9 13 9 |11.0 9.1 2.8 52 1.7 -+
VDintake U500 3000~ 3500
Sun bath Min/w = 90 ~ 120 = 30~60
Q
ni
50 "
= c
E p<0.00! g’
30 l——-w =
c -
[a PN ] w
g 22
101, =]
Se s :
p s}
] o
v g =
77 '78 79 S
Dec  May~ Aug  Oct~ Jan~  Mar~ July
June Nov Feb May
Fig. 2. Follow up of 25(0OH)D levels in the patients of B hospital.
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BUHFEOZREOINES sz EBRTVWE™Y, F
EORETIR, /' VEBRETRBEEORETOE VLD
ME(BWELEEOLOMNE M7, M 25-OHD

30+
o : Anticonvulsant(+)
e =) o
254
I 3
204 9 A
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£ < ©
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“ VD 20~100Widay V.D, 400 IUiday
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Fig. 3. Changes in serum 25(OH)D level
befor and after the combined treatment
with vitamin D,and sunlight exposure in
the patients with or without anticonvul-
sants.
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MR OFRINCRIETHECIZI VD AN s 0
fER bHMEsh T3, Kraft 513, DPH 2REL T
WBEET Ca DERMDEA- - LIEHL, 20
BHDOIN—TTT Y +'Y, 2 T OBERS
DPH T4 2 & CalRINDBETHRE S i & H 4
ahTuw3s. Xenkins Sid=v 2 DFEEER T,
PTH & 25-OHD Iz K 2 BRINMER 12 DPH Iz &k v
Ml s o EBxT VW3, X ZOfic Ace (3B
IKFIER % &2 58, & D72% metabolic acidosis &
i CavPosEkhiBvonsd,. Masuda &3 Ace
o EHi% 5.8 % T renal tubral acidosis & Bt %
B LAEMERE L, ZHSIEBOERT Ace
ZEHRIET 3 THIEFRBONE LHREOH
EMASNIERELTVLEY, FEEOKETH Ace
ZRALTVWA IAT2 ATERE®D acidosis % b
oD VHEORED | Dicti» TVl EHEEE L
fo. COLDIBWHEDSAH T HINBERO 7 LRREE
KRIFTHEBIIKEABIORAET L REFALALE
HEFBBEETH 3TN E2EMTEZbDEE
Zohb,
PlE%EAT 2 LERESLEERMER & W D BEY
BT Tl iR EEEED b IERE O KIf A%
Efficbi - TIREL S 3287, BEBEDOLHE
BFIR, DRESMOET, 84 VD EIRMEES L,
ChooBEREDOEHICL M 25-0HD BEOD
BT, BR07 VIRREZRTLEEAONS.

V.D intake IU/w 210 [ 1500 ~ 2000
Sun bath  Min/w 60 ~90 l 60 ~90 -
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i
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= p< 0.001 5
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Fig. 4. Follow up of 25(0H)D levels in the patients of C hospital.
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1. HEXOESRE TRIEEHBHBEET Al-p
OLF. P, 25-OHD 0 {EFTH&E0, ERAERT P,
25-OHD D {ETF #Bwb 1z,

2. VDR & BRI IE% 10072 8 25
- OHD MEDFEHE & EZ Shte. BN GO S
REAT, BRBORTICLD Z20FF iz 2B
ETH 5.

3. 7 VRRIMERHEAEECOARIE LEFD
EEE 5O BEMNE H - /- %Kiz DPH, PB FRbET
SREMRAE»S,» -7, X 25- OHD Mt
RICEEERT 0, JARRED | ~0E@EL iy
BrLEIOND,

BERZBZICES, M LAKMEELY 2 L2808
BRI O LET. $KEHIES, ANSEurrs
ELAERRBER OO CRBOEERLET. 2 LTl
BACIKEEE LR EOBREHICRHM L4,

25-OHD MEIcH 7D lERE V& F LG TR
BREAKREZEcEH L LE+. 27, 25-OHD #&
EHERBL TV EE LAFARR SR, Bocmus

24, 25-(OH): Do #4BHEL T fors & & L o chol SUsak st
SHICEC BILBE LS 4.
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Studies on Metabolism of 25(OH)-Vitamin D in Children (I1) Pathogenesis of Rickets in Severely
Handicapped Children Yuichiro Morijiri, Department of Pediatrics, School of Medicine, Kana-
zawa University, Kanazawa 920, Japan. J. Juzen Med. Soc., 88, 789—797 (1979).

Abstract Because high incidence of rickets had been found in the hospitalized patients with
cerebral palsy, the etiologic factors of rickets in these patients were studied. One hundred and
forty patients hospitalized for a long term were divided into two groups; 94 with anticonvulsant
(AC) medication and 46 without AC. Twenty patients with progressive muscular dystrophy
(PMD) served as hospitalized controls. Serial determinations of serum 25(0OH)-vitamin D
(250HD), calcium (Ca), phosphorus (P), and alkaline-phosphatase (ALP) were made in these
groups.

The AC-treated group showed significantly elevated ALP activity (p <0.05 vs PMD) and low
concentration of P and 250HD (p< 0.001), among whom 9 cases of overt rickets were found
(9.6%). Mean 250HD level in these patients was markedly reduced (3.2 £2.9ng/ml). Serum P
and 250HD were also decreased in the untreated group (p< 0.01, p<0.001). Furthermore,
slight but significant difference in 250HD level was noted between the AC-treated and the
untreated groups (7.7 £4.4 vs 9.5 £ 4.6ng/ml, p <0.05). Daily vit-D intake was ranged from 30
to 110IU, which was not significantly diffarent in these groups, and they were confined indoors
throughout most of their lives, but Vit-D and sun-bath actually increased their 2 50HD levels, but
Vit-D administration alone was not enough for the maintenance of their 25-OHD level in the
normal range during winter.

These results suggest that although low intake of vit-D and AC medication are important
causes of the hypo-250HD-nemia in these patients, lack of sun-exposure appears to be a more
potent factor of developing rickets during hospitalization.



