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Parathyroid function is usually made by assay of parathyroid hormone in serum. It has the
intrinsic problem of the several existing forms of the hormone. The available assay for parathyroid
hormone in general laboratories is the carboxy form or mid-molecule. Parathyroid hormone measured
in this way has values overlapping between those found in normal subjects and in patients. However,
it can be partially corrected by plotting the result in correlation with serum calcium level. A recently
improved sensitive assay for measurement of intact parathyroid hormone by two-site
immunochemiluminometric assay is able to discriminate between normal subjects and patients without
overlapping results. In renal failure, parathyroid hormone and its fragments measured by any assay
is elevated. For diagnosis of hyperparathyroidism in renal failure, a markedly elevated parathyroid
hormone level with hypercalcemia or an elevated percentage of the ratio of intact to total mid - molecule
parathyroid hormone level may be useful.

There are several other parameters for evaluation of parathyroid functions, including
phosphate, chloride, albumin, maximal tubular reabsorption of phosphate, urinary cyclic AMP, bioassay
of parathyroid hormone, and active vitamin D. These parameters also have some overlapping values
between normal subjects and patients. Urinary-cyclic AMP and bioassay of parathyroid hormone also
have elevated values in a proportion of patients with hypercalcemia of malignancy.

In conclusion, measurement of parathyroid hormone (carboxy or mid molecule), calcium,
phosphate, chloride and albumin are recommended for the initial evaluation of parathyroid function.
In patients in whom these tests have overlapping values measurement of parathyroid hormone
(intact molecule) by the improved sensitive assay is indicated.

Reprint request : Sridama V, Department of Internal of Medicine, Faculty of Medicine,
Chulalongkorn University, Bangkok 10500, Thailand.
Received for publication. June 15, 1988.
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Figure 1. Structure of parathyroid hormone and its fragments.

Tassainveamntusesnaesuy (Fig 1)

- [ L { s
witosevdges luwiuaeslunsiia polypep-
. - - Qe ‘ ] 4
tide U5:NouSI8 amino acid 84 ¢3(® F9'lufin513eu
#1 disulfide bond PTH lunszumdsadsznayluée
P
3 gﬂuuu fio
] < ) a
n. SWMMIVINY (carboxy) Uaziialaana
. . 4
(mid-molecule) ({udminuunfigalunizumionte
s z
Uszanm 80% vaIwItuveudeeslunluiaanivue
v . L, od a ' ¢ -
Y3znaude amino acid A 35 flv 84 (FumTuand)
. R | a o « ¢
uaz amino acid ! 35-64 (e luiane) Wi Susevasas
1 : 1 A 1 ‘
Tousmiuiudunlisangns®
1
¥. dI1eIH (amino) WuUTSAIN 10%
. ¥ .
Y9I TNEUTBNTDS luunavua UTtnaudls  amino
. P ' - ' - A
acid 71 1-34 Fmiiuguiswnsnsangns 6
] L4
fl. @Y intact molecule (ﬁ'ﬂmaqn) Use-
o . . 14 + & ' a
navulyéae amino acid aue 1-84 TugIUNFWIID
A‘ ¥ A 4. = - L 1
sangnd leisunu Wasnnildmerilwiusmdizney
19 [ % [ 3
agens wullIzanm 5-10% 2aINTTUTanagas luulu
nysusfoal®

= (Y] d o
!uﬂ1‘l]ﬂﬂﬂuﬂlﬂﬂﬂ‘ﬁ‘lﬁﬂiﬂﬂﬂaﬂﬁiﬂu (Fig 2)

fauw131TuTeuaae 3 LUKINN precursor 2 62
’ A - . Qo
fia pre-pro PTH @al3znavluéneg amino acid 115 dal?)

Qe x [} A
wisnniuiinsdeslaoBuaediiiin pro-PTH® &
v )
pre-pro PTH usz pro-PTH wnlignndisanunandes
Qe 1 J
wissusendusslisangns
f@ouWITUIBUenaY PTH aanuuilu intact
molecule Tudmlnglumazun@® wdsansndsay
1 A ) ] ) v -~ JA o
dundudmderldisuiu  Tasawzlunisnfiszeu
al (10_11) a L4 ud ] - 1
TR E naIT MRz mMIutsesmilugu
1] A £ 9 1} 8
@9 9 11002 uazdu(3?) Hsanndmmuandiuiin
1 J r.] [) Q. =
mun‘luunmmmaﬂum:nsaomu'[na'[ugm uszqadn
° o “ ¥ ' ¢ A -y
uasrnanenla eaiuan PTH swmivendldidge
X L v £
ulunzley dau intact molecule Ww sangndfile
M £Lad (2)
udlisangnifinszqn
. ¥ ,
smUsznauMalanans (intact molecule) uaz
[ a ar & .
sauasiiluvaswnsntusesage s luunudl halflife Usz-
.=.(2) A . ‘e "‘l £
a5 wii® dlasnmazgnutisduazlueangnin
Q' 1 x -
du™ usznazgn(® daumfuenduu § half life
o o I (16) A &, ] a
Uszunme 30 wante 2 Tl wasnidusiun
1 ] &£ ° A1 (17)
dgangns uassamIgnrinaeila

ad [Y) (Y d d
?ﬁﬂ'liﬂi')ﬂ?nﬁxﬂ‘l]‘"‘ﬁ‘lﬁfli?)ﬂﬂaﬂﬁiﬂu

as ool - a 4

n. 'mﬂ’ﬁﬂ‘5QﬁlIﬂU’Jﬁﬂ’]TYI’NLTﬂIﬂONQ‘J‘ImE]mﬁU
Taulduaudveafdasuds 9 vesmnssosesdans lau(®)
WelfusuAusddedulialuanasznsiszdunian-



4 o
in 33 A 4
WMIBY 2532

Liver

Parathyroid glands

l

4 v o d
MIATIVMNNUVDIADUNMITITUIDUA

PTH 1-84

+.

Fragments

Kidney

Amino-terminal

+

Carboxy - terminal

l

metabolized & excreted

Figure 2. Peripheral metabolism of parathyroid hormone.
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Table 1 Radioimmunoassay for parathyroid hormone and its fragments

PTH Fragments
Intact Amino Mid Carboxy
antisera specific to terminal region terminal
Amino terminal (+) (+) - -
Carboxy terminal (+) - - +
Mid region (+) - + +

() required affinity gel extraction and concentration
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Figure 4. Interpretation of PTH level in correlation with serum calcium level.
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Figure 5. Measurement of cyclic AMP for evaluation of parathyroid function.
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