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The Apoptotic Labeling Index of Parathyroid
Tissue in Patients with the Secondary Hyperpara-
thyroidism of End Stage Renal Disease

Yu Mi Lee, M.D., Ph.D. and Jae Bok Lee, M.D., Ph.D.!

Pumpose: The cause of renal hyperparathyroidism is unclear
and the role of hyperphosphatamia is the only well estab-
lished cause of renal osteodystrophy. The long life span
of the parathyroid cells and the absence of a definite tissue
marker for nodular parathyroid gland prohibit the timing of
surgical intervention. The discrepancy between proliferation
and apoptosis has been proposed as one possible cause
of nodular development of the parathyroid gland in patients
suffering with renal osteodystrophy. In the present study,
we investigated the apoptotic labeling index of the para-
thyroid tissue in patients with renal hyperparathyroidism.
Methods: The parathyroid tissues of 76 patients with renal
hyperparathyroidism and those of 33 normal glands were
used for determining the level of apoptosis by performing
a Tdt-mediated dUTP nick end labeling (TUNEL) assay.
The patients’ information was collected by a review of the
clinical charts. Statistical comparison was done via two
tailed t-tests.

Results: The averages of the TUNEL indices were 0.19 in
the normal parathyroid glands and 1.84 in the hyperplastic
parathyroid glands (P=0.00). The TUNEL index was higher
in the oxyphil type of cells than in the chief cells and the
water clear cell types (P=0.01). There was statistically sig-
nificant correlation of the TUNEL index with the duration
of the dialysis and less than 10 years dialysis showed a
2.23 index, which was higher than that of the longer term
dialysis patients (P=0.00). The preoperative PTH level, re-
currence, the Ki-67 labeling index and the pathologic type
didn't show any statistical correlation with the TUNEL index
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(P>0.05).

Conclusion: Our findings showed that the TUNEL index is
useful for separating the cases of advanced renal hyper-
parathyroidism from the early ones and the TUNEL index
is well correlated with hyperplastic types of cells. A de-
crease of apoptosis could be a probable cause of the pro-
gression of parathyroid hyperplasia in renal patients who
are on dialysis support. (Korean J Endocrine Surg 2008;
8:250-255)
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2 +(intact PTH,
PTISE el 24 BAAS] ATRE, Ki GAHE B2
U7 EAE FFH o2 A Este] =AY A9
& Ao W X8l &+ 3l K/DOQI Al el 3
3= = 300 pg/ml o] 2] iPTH 73}, ZH45 9.5 g/dl o]4, <
SR g AEHAY ostEE 254, £%F 2 T4
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2) Tdt-mediated dUTP nick end labeling (TUNEL) assay

P =49 skl O Tissue microarray
(TMA)E 2 mm “F71 2 A2 —5}9,\_1_ 3pm 719 AHE Al
zhsto] Fefo] ol §2 A1 Z{ ek TUNEL assayv tha-a 2+
L uh o 7 A )9t B =zZ o slela zF Lo
ot 3hel g5 Alegelqict o] ¥ 3% Hy0, in meth-
anolZ Aol 587+ B5§ A]7|3, 50 119] Labeling
Reaction Mix (Trevigen, Inc, USA)& 7+ &2}o] Eof] 73}
375 F2A el 1A7F F3F v A Sl =
50 £19] Strep-HRP solution®- 2 H 31 Aol 4] 1087+ vk
A7 & 3154 F2AH ol 1087F B WHG-A1 7t} Conver-

ter PODE HF-S A]7Z] & 3, 3-diaminobenzidineZ} H,0,Z *]
2] $}4} horseradish peroxidase % 3ro] ol =9l
methyl green® & 287+ tiz dAs}3ic).
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TUNEL assay9] labeling index& A4 F7443 S414
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water clear cellZ} oxyphil celloll W2 B3, F4 d49}9]
)i, & A PTH FAX), A 9l wel=471 449 Ki
67 labeling index®} H]L&}ich EAHEZE vlo]|a 2 AZ
E oAz g8 two tailed t testE ©]-§38}% 3L, PLo]

0.05 o]&kQl F5-5 SAH 9 st a{rﬂ*PiEP EM
A0 ) 59 olete] Ml oA TFollA] R oju] gl
ZFo]| & kAL 4= gl 10 o] Ao Al e ng}oﬂ/q

ou] 9l HolE Ho|= S ZAE, 101'14_3 VNEo®
B Xe))

a o

o

RAAAFAZ BAE 24004 124 AP RES

gov @ FAH 52.1425.3), FAF 279 o= 499 o]}
(Table 1). 8F Z% &ZWL BT 106 g/dloloii'_, gz
ol 2HXE 69 mydielYrh F% A IF BNz

Table 1. Patient characteristics of parathyroid TUNEL assay

Secondary
Normal P value
Number of patients 33 76 -
Age (years) 44619  52.1+53 0.15
Total serum calcium (mg/dl) 9.2+0.1 10.6+0.3 0.20
Serum phosphate (mg/dl) 3.3+0.1 6.9+0.5 0.03
Serum intact PTH (pg/ml) NA 1,395+100.1 NA

HPT = hyperparathyroidism; NA = not available; PTH = para-
thyroid hormone. Data are expressed as meants.e.m. Two tailed
t-test for P value.
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24X 841~3,000 pg/ml (B4 15~65 pg/ml)o] L, 3
T 1,395+100.1 pg/mlo] ek thz= d A4S 43k 4 7344
A 27 gAe AT AP 464019, FF ZE-S 92
mg/dl, 91 3.3 mg/dIE vk #Hel AA chief cell type

Table 2. Comparison of parathyroid TUNEL assay according to
the variables

TUNEL labeling index Number of cases Value P value

Hyperplasia vs. normal gland 0.00
Hyperplasia 76 1.84
Normal gland 33 0.19
Cell type of hyperplasia 0.05
Chief cell 22 221
Water clear cell 23 1.85
Oxyphil cell 31 1.57
Preoperative PTH 0.09
>1,000 pg/ml 54 2.11
< 1,000 pg/ml 22 1.18
Recurrence 0.11
Yes 12 0.93
No 64 2.01
Ki 67 labeling index 0.43
High (=1.2)* 43 1.89
Low (<1.2)* 33 1.79
Pathology 0.12
Nodular type 57 1.78
Diffuse type 18 2.31
Dialysis years 0.00
<10 years 19 2.23
=10 years 57 0.92

PTH = parathyroid hormone. *Ki 67 1.2 is labeling index of nor-
mal parathyroid. Two tailed t-test for P value.

T"y i
Fig. 1. TUNEL assay photos of parathyroid tissues (*100) Dark black nucleus shows apoptotic cells. (A) Normal parathyroid tissue with
no apoptotic cell. (B) Nodular parathyroid hyperplasia.
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227 (28.9%), water clear cell type 23%4(30.2%), oxyphil cell
type 3179 (40.8%) 22 oxyphil cell typeo] 7F4 wokz, A4
A FASE STHI5%), vIHHA SA5 28 (25%)°1 Ak
(Table 2). 7% A F4 2 AT S APl
GNEX 7|7+ HF 717k 1321019 104 o] 4 kAt
579, 104 o]} 32} 199 0]} Wl &4 Ki 67 label-
ing index= 1.39114 6.371#A] Yelytor, A4 2H44 =4
9] Ki 679] - 120130tk £ ol A= F3d4A =23
of] tigt Ki 67 A& BF Alsfslo] o] & o] &slol, A4
gAML Aste A e F EE AelofA
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TUNEL index (LD& B4 F3H344 23 dlAE 019,
AA B zA ol AE 1842 Q15 9l h(Table 2, Fig
D). A B384 27 249(66.7% )N A = 44 Aol ¢l
A3, B AT B A =23 o)A €] L Xrel= SAIH
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< oMATHP=0.12). T4 FAHEAS] AL Felell v
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HArkP=005). 44 544 F4 71zke] 104 o]l T
A4 Bz 249 Lie 09293, 109 vikel 4§
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