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CALCIUM REGULATING HORMONES IN PRIMARY
HYPERPARATHYROIDISM AND IDIOPATHIC HYPERCALCIURIA

Juichi Kawamura, Yusaku Orapa, Osamu YOSHIDA,
Shigeharu Doxor*, Masao Furunaca¥*, Ithuo Yamawmoro*,
Tyohei Suigeno*, Rikushi Morira* and Kenji Torizura*

From the Departments of Urology and Nuclear Medicine*,
Faculty of Medicine, Kyoto University

Calcium regulation hormones, parathyroid hormone (PTH), 1,25-dihydroxyvitamin D (1,25
(OH);D;) and calcitonin (CT) were measured and calcium and phosphate metabolism investigated
in primary hyperparathyroidism (PHP, n=15), normocalcemic idiopathic hypercalciuria (IHC,
n=12) and related metabolic disorders of calcium, and pathogenesis of hypercalciuria was discussed.
Calcium-47 dynamic study using whole body counter consisting of intestinal absorption and body
retention rates of calcium was also applied in those patients.

1. Elevations of serum 1,25(OH);D; and urinary calcium excretion were seen as a common feature
between PHP and IHC and increased intestinal calcium absorption and decreased serum phosphorus
as a similar directional change.

2. Biochemical differences were seen between adenoma and hyperplasia in PHP. In hyperplasia,
while serum 1,25(OH),D; increased significantly, serum phosphate and urinary excretion of calcium
increased and PTH decreased, but these were not significant changes. In adenoma, alkaline phos-
phatase significantly increased.

3. In PHP, excssive production of PTH stimulates production of 1,25(OH);D; in the kidney,
which enhances intestinal absorption of calcium. Hypophosphatemia had no effects on serum 1,25
(OH);D; and urinary excretion of calcium.

4. In THC, although the subgroup, either absorptive or reabsorptive, should be classified,
elevation of serum 1,25(0OH),D; was a characteristic feature, which enhanced intestinal absorption

of calcium, resulting in increased urinary excretion of calcium. However, increased levels of 1,25
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(OH).D; did not parallel the amount of intestinal absorption. Since there was a good correlation

between serum 1,25(0OH),D; and phosphorus or urinary excretion of calcium and serum phosphorus,

hypohophosphatemia is a factor which stimulates the production of 1,25(0OH);Ds; in the kidney.

PTH levels were within normal limits.

5. Serum CT levels were normal in those patients in spite of alterations of PTH and 1,25

(OH),D;.

6. Except that elevations of serum calcium and PTH were seen in PHP, the level of 1,25

(OH):D; in the hyperplasia group of PHP was similar to that in IHC. Levels of serum phospho-

rus and the amount of urinary calcium excretion in hyperplasia group showed a similar directional

changes to those in IHC. It is suggested that an intermediate form possibly exists between reabso-

rption type in IHG and hyperplasia in PHP.

1. @ b ®»

Fr4E, radioimmunoassay 1Tk - TEBEHNVE LD
HEPERICIE>TL hEE B, ANV T LY
BRI BT A RIFRIR S v £ 2 (PTH) ©3 17
b= (CT) ORENV—F » DERBEDO-RE L
Thhahs k5w, BERBEREECREING
Wy ABERRBANDZEITHRY - T 5§72, &
1z, HEERIET 3 vitamin D AHREBORBRE
BLEMER vitamin D (1a(OH)Ds) OEEFRIGHEITE »
5, BTHER X L5 1,25-dihydroxycholecalciferol
(1,25(0H);D:) O 3 HEE 34, sk PTH, »ov
v n (Ga), U (P) vRNVEDHAERRMS,
AR OVE VHEIRRT Ca RGH0HEN PTH L& 3
R BE2IZIZUTO B T EBHEPIINT
E R

RS OECRKEICEEL T, 85Ny IERIT
Bir b, RFEHBIFRRIRMEETTHELE (primary hyper-
parathyroidism, PHP) H3f{ZFEMNicdDELTE L D
Joh, feRAao Ca, P # Xk PTH 2Hdic
BWULNT AN, UL, #Fizic Ca FfisvEe L &
LTo 1,25(0H).D: O0E#iww & b, PTH & 1,25
(OH):Ds %Hy & Utz Ca, P RBIEESHI /LR
BEUVTHER DA XSz, ET2, #ERD D,
Ca RIEE OB LD L ORBEED REDOD &2 &
UT, Rt v v 2 REPODHDNT I 1205, &R
DEFEDFE» S, COBHEDFHER vitamin D
@ 1,25(0H),D; MBEH» 5D Ca BIUCEZRLT,
ZORBORGNTE>TWA L E BPLMILINT X
oD,

AR TE, BIERRERELES 2 s hicEa
RO RFMERIFR IR RET IR (PHP) & PTH B,
& Ca MIERFDTOEH VD LRE (BF, Bic
& Ca RfE) 2WRICUT, Ca FHFLELTHS

PTH, CT, 1,25(0OH),Ds (vit Ds) %#xEL, Ca, P
RegtED>» 5 2N b ORECHH2E Ca RIRERK
BUEL A, BERIIHAZATIOTHRETS.

2. WMREBELPICHE

SREFI & UTC, 1970~ 19794 F TR E RIIREEF
ICABEL, BIRRIRESRETUEETE DI TR % MifT
UTZISFER s & CNEHSRIT THUER & A WVIEFER D
HEOTAR U TZIREBRAED S, PHP @EEI N
B Ca REE (EBEAWTHRA Ca HEiEDS 300 mg/
day LI E) DIZEHFI%2 A 6AT, C#15 % data base
Ui, , PTH & vit D;s OHEIEME LT,
BEURI R BREERETUERE (n=5), it d Y HITEMRHE X
NicmiE (n=3), BIFREHHEREFONE (n=3),
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R e Tz, ABRERNC W TIRERIE UT Ca $IiE
& (1E Ca 500mg, P 1000mg &HF4A) OBNT
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Table 1.

Summary of clinical features of patients with hypercalciuria(Means+S.D.)

Serum Serum Urinary excretion Serum Serum Serum Alkaline
calcium phosphorus of calcium i~-PTH 1,25 (0OH),D, calcitonin phosphatase
(mg/100ml)  (mg/100mi) (mg/100ml GFR/day) (ng/ml) (pg/ml) (ng/ml) (mU/ml)
Primary hyperparathyroidism
with renal stones
1. Adenoma (n= 7)) 126+ 15 22404 2483+ 843 1.61+121 288+ 9.9 0.030£0010 150.4 - 411
[i. Hyperplasia (n= 8§ ) 122+ 11 25105 297311498 1.48 068 5261124 0.046 0010 10994465
fI. Hypercalciuria with 9.5+04 28103 382811102 0.221+6.08 5L1+130 0.040 10020 685+159
renal stones (n=12)
Significance of values
between groups
I =1 N. S. N. 8. N. S. N. S. p <005 N. S p <005
I -1 p <0001 p <005 p <0001 p <0001 p <001 N. S p <0001
- p <0.001 p<0.05 p <001 p <6001 N. S. N. 8 p <001

N.S. : not significant
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U, BEKTEToSIF.

NG OMBEHEOHMT, FHEMKERYLIZOR
1) PTH & vit Ds, 2) vit Dy &M P & 203 R
Ca BHitE, 3) R Ca HftE ~urhP, 4) PTH
L P, 5) BE Ca RINEE vitDs, 6) Rt Ca
BRftR & IBE Ca TUUIED 513 Ca (FAVEREEE, ©
b1z,

A7z & fickR Ca I RTFIDEEERICE Y, Pk
Fiske & Subba Row #:® itk bHlE Lz, Rt Ca
Bt 1 ootR S LTHEHBL, b rrs
=r 29752 (GFR) 2K%p»T, 100ml GFR
BHrBELUTERU.. FREEERMmAE Ca 8.5~
10.5 mg/100 ml, [y & P 2.5~4.5ng/l00ml, [
Ca HEfit 812 80~250 mg/100 ml GFR/day Tdh -
1.
PTH i3 CRiF2 /T 2 36F RIAKIt® Tk b,
CT 3F15vF374v b—7#0 RIA Kit? 0k
HEE LT, IEEE PTH<0.5ng/ml, CT 0.025
~0.090 ng/ml TH -7z,

1,25(0OH).D; {3+ 5 D competitive protein bin-
ding assay® {2 X D HIEL, FEREEIZ 8~30pg/ml ©
BWeamUL.

+Ca BIREEAER | "Ca ZFRIRM & RO H 2 Oy
H 1T human counter (whole body counter) iz k
Y RBHNCHES B LA S OFEICE 12, T
L > THEEDP LD “Ca BINEERD 5 & & i Ca
DIERBEER (Ca OF~NDEGAAIE) ERD LT &
PBTED. WEEUTRABTFIZBIC DN TRDICE
W, BERINEI0~40%, (NEEEIO~80%T
b1z,

BONIEICOWT, REHETORESREI
paired % U { {2 unpaired student ‘t’ test % i 7z,
¥7z, FEBIERMRICIT A EE[REUS least squares HiiT
B 278 pal

3. W =

PHP 2% 51 % BIFRIROEBICRBO®E . (RE,
B Wk b EREEREIGENSASNEDE S
>, Hlgget Utz (Table 1, 1 7z & g8 11).

HBHEBOEE E UTREBREDOS K 5 L, mE
Ca {HOEN, POBDKEHBETEIL» -2, R
i1 Ca BHEBR OO0 TIBEE TE W EEN A
LD, BN TEERRRED btk -1z,
F72, % TRP O¥dy, iPTH OBEINCIY & b iCmEE
TR, CT QIEREFETH -2 BHINAD
i vitDy VRO ERT, CHRBRERICEE T,

RT3 V9 5 L IEE LRI BTy U TWz, M
#& alkaline phosphatase {$RETL O EEL2RL,
BT S ML Tz,

Table 1, 111 T Ca RIEBEZDRE BT,
& Ca, PRXIEFE&HHICHY, Ko Ca FEHEEIIFE
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Fig. 1. Serum PTH levels in patients with
metabolic disorders of calcium.
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(OH):Ds) levels in patients with me-
tabolic disorders of calcium.
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Fig. 3. Relationship between serum PTH and 1,25(0OH).D; in PHP and hypercalciurias.
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Fig. 4. Relationship between urinary excretion of calcium and serum 1,25(0O¥),Ds.

79 382.8 mg/100 mi GFR/day “Tdh -72h3, 2 FEHliC
BT, s EVHEBICGEVCREEOEE LTI
EETH-T2. iPTH, CT ZIER&FETH T3,
0 PHP D54 & K, vit Dy 32FICBS W TEE
%757z, alkaline phosphatase |3 1 Flizd T, B
ERISA B ID, ETERTH-1.

PEDr &L, PHP KB 2RBEEEER, 35
WE Ca RIED 3BT, M Ca & iPTH 2R
T, fBOMEEE TIIEN 6 OEEBESEER->E
Ca RENE, BENFRIRLTY, BFLTW-T

WAL EIENBDL. TErR, vitD; vxuviz PHP
B EE Ca RETHERIC AL T,
DX, PTH & vit Dy 2 & h HiF T, fhd Caff
HEFEEPETHI0A T, Fig. 1, 2 @BRLIZ. »
TNHAWNBER TS oy FLTHA. PHP THEA
B TREICIE PTH, vitDy & 3 KEfE% & -
Tk, Hidmtzo s, PHP OBE, GRSz
UTHE Ca JREETIX vit Dy L XV ERZERDTINS,
BIFRERR HI%S, 1w ADIO vit Ds ZEFELITD
EERPRUTW., BREBEFEOKRET, & Ca mE»
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Fig. 5. Relationship between serum phosphorus and 1,25(0OH),Ds.
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Fig. 6. Relationship between serum phoshorus and urinary excretion of calcium.
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HIED 1 PICIRIEE TR TH - 2. BRMEE 5 ST
%% Ca MEEREL T3 1ERTI PTH L~
125 L, VbW B tertiary hyperparathyroidism DR
BYHEE SN

OXK, zhd PTH & vitDs OficALNAE
BematLiz L5, Fig. 3 wRd T e, PHP T
Bl kv E T r=0.77 OIEOHEEVE D b N1z
», # Ca RIEETIRED bNgh -7z, ¥, Fig. 4

wigiyizo &L, PHP, & Ca [RIE&E 31T vitDs v
SRNVOERCEFUTIH Ca HHHEDOHE N2 A 5
N, WEEIEOHEBEBERVED bNnlz. MEPEE
vit Dy {& (Fig. 5), ME P& 1 H Ca BEEE (Fig.
6) DEREPATASL L, & Ca KIEBITBNTODA,
NG DEOMIC—EDBEZI A bN, [EP MIAEDE
pliz&E vit D LB ERL, R Ca BRiEi2iY
muz.
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PHP, & Ca RIEEZNFNICATSA5 &, HERZBR
(R AT A RAS T ol

DER, “Ca BB =2 FORER R T (Fig. 8,9).
BEhs O Ca iz PHP TR L T b (B
52.19%), #& Ca FRIETI 7 Birh 5 BlIC IR 5 %2 -
Fh-Tn. & Ca REZPRBDBWBELGEERE
Ca mfE, & Ca RERRUICEBHEENCIZERT
bolz, B Ca ME2RUICERBEEECE CT &
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Fig. 7. Relationship between serum PTH and
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Fig. 8. Intestinal absorption study of 47-calcium
in healthy controls and patients with
metabolic disorders of calcium.
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ATHBE, Fig. 12 0T e, b h—EOBIED
A6, PHP OB LV DITHE r=—0.85 OED
FEEEBIRDE Y b,

Ll, PHP ¢& Ca [RFEERHAOIC Ca, PEgHT
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e Primary hyperparathyroidism [r=083(n=5), y=21.9 « 0.66 x]
A Hypercalciuria [r:-O. 87(n=6), y=96.16-120x]
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Fig. 10.  Relationship between intestinal calcium absorption and serum 1,25(OH);D; level in
PHP and hypercalciurias.
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MR E S iTEmML, BET Ca ORIUITHECIuk
LTW5235 PHP TXOFPETH-1C.

4. & =

ATV 2 EREADIB0%IE Ca BHE AT D
h1o e Ca SRR Z DRERZA 5 L TK
WThsd. CORP Ca HEftRISAHEM Ca BiCk -
TEEIND CENDNO LAEFOENC AESE
BRETHESTL B, LIZW-T, Rip Ca BEHEDTT
ELBOTEREEL I OIXEDICLL. UL, &
AEEREINs Ca B2 —TICUTIROEREHTEE 2 E
BEZUT, Ca REEERRTHCLVBHETH 5

mg /100ml GFR /day

Relationship between intestinal calcium excretion in patients with metabolic disorders

5. KT, AREBEIZT T AREREN %
bRBICIA T DT, Rkt Ca BHEBRO S TidEL A
WEZHS>TWIENEGWEDBH, bl Ca fil
R (BlAEX Ca 500mg P 1000 mg) 285U
OEEM, IWROBEZRT AL K LI B ok
3, Broadus & Thier!? (I 400 mg DfE Ca &HT
TIIERE & overlap UTK 358 Ca JREERDS T T L
ADT, LEATO 1000 mg Ca EIFTCORA Ca
BHR ZEE L T 5.

3T, & Ca RER SITTHBIIINB VNS E0
WHHY, Ca PERTEUNELEREAIEBREEL
T [resorptive] [absorptive| [reabsorptive] (D 3 %!
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Fig. 12. Relationship between body retention of calcium and urinary calcium excretion in
patients with metabolic disorders of calcium.

Table 2.
COMPARISON OF HORMONAL AND BIOCHEMICAL FEATURES  BETWEEN
PRIMARY HYPERPARATHYROIDISM AND HYPERCALCIURIA
Primary hyperparathyroidism Hypercalciuria Between

two groups

Serum i-PTH T - . ‘L X

Serum 1,25(0H), Dy ) t o

Serum Calcium 4 — X

Serum Phosphorus ,L _> ~ l A

Urinary Calcium T T o

Excretion

“Ta Intestinal ? P — &

absorption

4 =high, {=low, —>=normal o= similar results

X= opposite direction
A= same direction

PBRE[XIN TS, [Tesorptive| # 4 FORZFES PHP
Thbh, #3i% idiopathic hypercalciuria DFf:
DdEIFEED LN, VW20 subgroup LT 5
T3, Chd OEBICSW T, WRERED
B0 PTH HUWVEFSVEL Th 5 1,25(0H),
D 2T Z DREBO WLENBED Zahoo
& A 1~3,12,19)
1, PHP iz3313 5 Ca B LVELOES

PHP 3RIRREE#D> 50 PTH O@BRFERICE
h—xiyiemih PTH 2380, & Ca, {£PIMIE,
alkaline phosphatase OB L L, XbDTH
REFAZABLTL 5.

PTH 3%, /Ng, BO3 B sET2d-T
WA, B TIX osteosclerotic, osteoblastic W5 DE X
PEEIRSDHS, FHEMITIE bone resorption [TREL
PR LSS, LDz, BRLOMAA~D Ca @
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BEMENL, B Ca MIECKHREEZ2. BT 25
(OH)D; @ 1,25(0H),Ds ~DEBEHIBML, DI
WR vit D %3, B/ Tk PTH ORI B X » 3
ET20CAkITHY, PMETIE Ca BN 2 E# T
5. UL, & Ca[REEDT2®, HHED Ca /x5 %
D> 5 1% 50~100 mg/day D Ca OED/NT v RTIE-
T3, &3, PTH OB TO@E & LT, RBREF
BD Ca D 5~10%ICHHE T 5 EIVEMEMETHE
WiR 222 5 DR 59 %55, i Ca v XHE,
2D SRR 5 Ca BB A XL, BURPED
I~ Z1ENTL % Ca BHE L7125 TNT,
HRIEE Ca REEL2-THbNA.

PTH {3 Ca DI P OEMIFNE COERIL R
L, VUBRRZ2088BCTCEPA L LT
5. Zhit % TRP oA L L CTLbrbhTEIL.
ZOf, PTH 34 + U U aREREEA A L DEMIER
METOFRIN S BET 2700, FRH pH 3 #mL
T % (—FE®D renal tubular acidosis). & pH 6 £
LTy vBuovy T AEDEATH S apatite D
REGELULETL, Ré Ca, P BEEOHNE AR
>TC, VBV Y Y sEORHESTILR TR
B, Wo T ARBROEV T E5 L, 36 Calli
DT L, BEBRA VST A HBELUTL 3. RSy
Bhvyy MERBBELUS AEREELE S 6 20
S, ZOWBMBREN 2 L 2.5 a2 E s icE 5, PHP
TH BNABEEDIERS L apatite, Cao(POy,)s OH,
B> brushite, CaHPO,.2H,O 567225V VLV
T LADE R H 5> TIND L EMBBU.

ok 57 PHP i35 PTH v ~AD D
bE Ca [REEICEZRERHE % Fig. 13 KER U
S, EEORED»S I LNLORMBRHER L 4 70,
Ca TV ELDH B, PTH OEINI 4RO &
WL Th, vit Do §35INL, $EHEERTAI BER
OEVREL DB ZDOLNUNE» -T2 &1, B
WLIS RN EFNAIRNC LT, Bikd 5
B EVAS.

Excessive PTH

Broadus 513 PHP AR E BT vit Dy L
NAVDEETRHM L LS Uz 1g @ Ca ARtk
HIGE Ca MINOZEMR L X A4 FiE vitDs LRV B E
, HEREOHE TGV ERBRITIVA, BHEORE
TiEEAR PHP THERMROED vitD: L~ ps
E<, B Ca RIEQZNCIU Tz &5, Bl
R OEETTE 2 R T IRE & BRR & 0 2 B
BHS 2 DO F v E L DR BB GEIERT vit
D: EET, FETIZVD PTH PETEET,
MEPHTLUENEALDS) »oXPlaNns ks
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