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Nitric oxide production in thyrotoxicosis and thyroid carcinoma
patients.
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FREBFNOZFERBEAIPERIL » KMELATAR LR NOY B HME
MR RERHAGREASE - BROBBTANE RSB Y ¥ - 44 Jansson
OTHA(98 £)FAKMAHHBEE#tar NOAE®AMTR » 2% Gardner
TE#A(99S F)84E T EAMBURAHERRELTESY NOAARE
(NOS) ERANOAEHBMREAABREA B RS & LB E DS > HARE
EIRGFHRREBF LIRS - AR R LA BB B A E u i 0 5 8
™ & £ NO R MHC class I and class II $v9& f4 B 4 F(adhesion molecules)#) 4 § —
BoAMATHREEY G CARFELETRE BBt T ool
1 % -F(Neutrophil chemotactic factors) » #ok 3 P AE 7 du B & 28 b M o 35 0l 8% -
MERMTHFTRRBER A EFFARL NOZTHABRBAEHEEANAE -
BUERFOERIBEAMNIESFMBEREAE S — ARG AR YRIM
BAXSEY » BIMBERANAAPHRRAESEAERALR — QLR E T2 RIM
WA - 4o Blum C.H¥ A(1976 4)#4 TRH TR i85 ¢ R i $47 R8s
&) 8 ¥ (nyeloperoxidase + alkaline phosphatase) B2 % # % 38 4 32 /X 35 2 #8 & 3%
o FREAEBABALO KB B R » SHURAMES BE® A b 54
#im il B Lopez-Moratalla § A(1996 )R BE T X RES AN EBRAR TR DE
T %4 — £4b R4 A8 F & R(inducible nitric oxide synthase)% + B ¥k ag L %
AEHERARAVE -
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REERGORERE - SLEHEBRTEEEALTANBE - AEXRERNALTLLNO LR
RS TRRUEMNEZAERFOEMR  EHARORATELERLY > RAR
BHE-—FCARAETRRE - FEE 7> AT A E 2454 M5 st(autocrine)
RE B 5 ib(paracrine) & & R#FT - MAMCH T HFRTREBBERE AN S NO 2§
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RIEBE - 5% - WA (chemotaxsis) + B pftE(adhesion) R EHE A B A -~ NO &
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BETREAESE 30 2R PHRMEREE 30 £, 40 F R RMRE AL 20
LB HRBREFDEFFREBELZENEKR20E -
AR ARRER:
AmEFEE REGLASNTLERERF o @ A ERELFRE -
Z. AR
. AP PRERERFRETZ FHRIRMERE CHRERASLR 2lce, EB &
sbE AR T AT Bk de 21ce. -
2. FHRBEB AR AL TR REDRE 2]ce. ¢

vLAT R

. #HETHREEHRE R Iml 24 FR -70°C 4 RiRiE -

2. #adioA ¥ FZ 3% Dextran(in 0.9% Nacl)3y 4841 » AL AKB 30 55F -

3. Bl ERBEE(GaHKfowE) o B 1200rpm & 10 4-4E4 - B H dropper
BE R R TR G EHEA 4 85%PMN B £3 £ NADPH-dependent oxidase
complex & NO synthase pr 2 &5 free radicals 1tk °

4, FTRiwmERE Iml oA hemolysis solution(4 ATP)ZA 4412 #E 10 5
4+ 4 4°C F » £ 13000rpm Ao 10 448 » 4842 L3F % » pellet 4 wash solution
RABME 5 4 £ 4°C TR 12500rpm A 10 4 0 E#REHR > A
A wash solution %4 + 4 F ¥ FE % — R + pellet Ao 1ml sucrose buffer % -
A & 8 & superoxide dismutase(SOD} -

FFAERE:
# Iml 2a"A ABERE REB L eER AR NEAT  BrALEE
8 7ok EE 0 L 3000rpm A 10 48 REAR M ELFREEGLRET
3 W B 6 Fo 4] ©

7 NO gy 2
— 1L §.69 8 & ¥ ik & 4R 48 16 % & %k (chemoilluminescence) #9 R 32 - A FF Rl 2
A AR i R 2 ARG OS%EMIRS . AR 3 AR 95%:% Hr L&
% o 4 4°C HEBAFHE 30 H4EEL 0 X 15000rpm g HE A 20 BRI
g Gl 0 biEaE A — fAb R4 A Nitric Oxide Analyzer » model 280 -
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Sievers Instruments)&#) 5 B H - # 7 6 LIC4UE R €18 F AR Bag ey NOY, NO*
BEAAMTE Y NO > EhE 99999%S RARAIHROVER TR E
BERBRCATLTRAEMAES NaNO3 A —FA B M B REBE W
B BRMFGEEAREEE SR RBESNEHR -

+ .Superoxide dismutase(SOD) % #7:

1. % Iml 4z e 3 Ao A 3ml KA 1.6ml chloroform:ethanol mixture (3:5 v/v) %, 4 it 4
S
B 3000g &80 10 4S8 B E ik
FH L 12000g & 10 5488 RBH R
B E # % A Spectrophotometer £ 570mm #)3% & T, 8 & SOD &%
BEBRFTEAT S E 20 % 4k % Coomassie Biilliant Blue Method.(dye
reagent from Bio-Rad Laboratories, Inc. Melville, New York, U.S.A)

bl R R o

A Nitro Blue Tetrazolium (NBT) Reduction:
%% Beauchamp F A (1971)#h ¥ ik, A M & & X (freec radical) ¢ 5% Nitro Blue
Tetrazolium(& % &,)8 8 & Rk & & &, formazan ,i T ;0 4& O.D. 570nm & 3
2R A - LT ERE superoxide{(O2- Y &£ 4 -

#u.Nitrite (NO2") Production Assay:

%% Spitzer(1994) % A & # 5 - ¥ macrophages £t endotoxin (lipopol-saccharide -
LPS)#| #5142 - & & 4 nitric oxide (NO)+ fa NO #4 half life & &, 4R+ %t & % £ nitrite
(NOZ)} & nitrate (NO3) - B pLifémBo st LPS f¥ceg -+ O 6F > R supernatant
E i » Ao Griess reagent (1% Sulfanilamide : 0.1%naphthyl ethylene » diamine
dihydrochloride} - & @ & 550nm & &% & 4, H 8B NaNO2 Aikayih E &4
BF T 44 40 B f7 4~ nitrite ¥ o M nitrite 3 FTAMBER AT @B £ £ nitric oxide
o &

-+.Phagocytosis assay:
£ # Wan (1993)% A& ¥ % #§ macrophage 38 g% 1x10° cells/ml 28 4& Fx 100 12 1/ Well
# i 96-well plate « 4 1 E54E bm A BEH plate » £ L3 - oA 10021 28 %
Z_ latex bead - 15 B A B 0¥ R 4E - & L #F i Ao 0.1% trypan blue 100 g1 3 %0 B #h
& 4 % .- Trypan blue 4 A 1 44848 4 % - 24 7% M microplate 88 J¢:8] & # £ 485nm
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AP EERBT  EFTRBREYEASANORES 5434 M TSGR
Z NOAE A 93+52 M » REHFHRMBMRETHEEZ NOES 129+6.0M - K
B dn sz NO 3% 73+4.1 g M (Table 1)- £ o & E ¥ AR NO R K B 27.726.5
UM TR AZ NO A 168£122 M - B4 FHRARMAE L5 AX NO &

B132£724M - FHEBRH 4R AZ NO E 2% 21.329.2 £ M (Table 2) -

CuRZn ¥ & BMAESRETAEY FARRES M55 0.042£0.022mg/g
0.567+0.337mg/g> 4 F ik A% 42 45 2 Cu & Zn 1§ % 0.028+0.009mg/g~0.417+0.188mg/g
BEM PR MG o Ez Cu R Zn A58 0.07540.009mg/g ~ 0.555+0.218mg/g » ¥ ik
B A gz Cu & Zn {4 % 0.034:£0,017mg/g ~ 0.580+0.149mg/g (Table 3) » f£E % Ada
%P A 5% B 0.03420.005mg/g ~ 0.198+0.026mg/g » & F kM Ktz Cu R Zn %
0.039+0.007mg/g - 0.181+0.052mg/g » BH M FIRBME A AR Cu R Znfd S

0.040:0.005mg/g~0.205£0.074mg/g> P Ak 8 4 4 2 Cu & Zn i % 0.037x0.008mg/g *

0.200+0.046mg/g (Table 4) -

Table 1. Tissue NO concentration of control and thyroid disease patients.

Tissue n (M)
Normal control 9 5.4+£3 .4
Papillary carcinoma 20 9.3+£5.2%
Graves’ disease 4 12.9+6.0
Nodular goiter 20 7.3+4.1

*. P<().05, vs normal control.



Table 2. Blood NO concentration of control and thyroid disease patients.

Blood n (zM)
Normal control 127 27.7£6.5
Papillary carcinoma 20 16.8+12.2°
Graves’ disease 34 13.247.2%
Nodular goiter 10 21.3£9.2

#: P<0.001, vs normal control,

Table 3. Tissue Copper and Zinc concentration of control and thyroid

disease patients.

Tissue n Cu(mg/g) Zn(mg/g)
Normal control 4 0.042+0.022 0.567+0.337
Papillary carcinoma 8 0.028+0.009 0.417+0.188
Graves’ disease 8 0.075+0.009* 0.555+0.218
Nodular goiter 34 0.034+0.017 0.580+0.149

#: P<0.05, vs normal control.

Table 4. Blood Copper and Zinc concentration of control and thyroid

disease patients.

Blood n Cu(mg/g) Zn(mg/g)
Normal control 20 0.034+0.005 0.198+0.026
Papillary carcinoma 14 0.039+0.007* 0.181+0.052
Graves’ disease 12 0.040+0.005* 0.20520.074
Nodular goiter 17 0.037+0.008 0.200:0.046

#: P<0.05, vs normal control.
*: P<0.005, vs normal control.

8



LAk

THRIRERHEFTRBRHENORESE -NORAFEHmBL kB2
— e AR AERT 0 FHRERMAHB A8 NOEHA MM ; £ NO
METHEB/EIE L 0 NO #93# bv € 4% P53(tumor suppressor gene) * £ 14 »
NO 2 F&) S METFREEZ e A TG - LERRTRAT
Kt RO BBz — -

M AR M Cu i85 SOD B8A M » FHRRRB TR Cu
RIS 60 R £ % 8 SOD A &) F % - SOD & &) B 4& » £5 54 free radical
A8 ¥ % 5 free radical #Aft growth factor 2 R » AR B m R L8y
WK E M

Cu THA B TR EBT & 8164 FiRREH N Cu & SOD &9
& » 4 frec radical B Y& > M BB ENB G LMo - EEETHR
RAROBBHETEERECu-ZIn4F MALRFTRRBEHRCELRY -
FHRUARAFRZEHNMESF R o EH B s 7 Cu F FieHl 5
fmie koYL — -



Tissue NO(uM)

Blood NO(uM)

Tissue-NO

20 p
18 P
16 p
14 p
12 p
10 B

LU R
T 3

o

Normal Thyroid Ca Nodular Goiter Graves'Disease

Fig. Tissue MO concentration of control and thyroid disease patients.
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Fig. Blood NO concentration of control and thyroid disease patients.

10




Tissue-CuLHziHE]

Q.09 p
008 r
0.07 f
0.06
005 F
0.04 f
0.03 F
002 f
0.01

Nomral Papilaty ~ Graves'dsease  Nodular goiter
carcnoma

Tissue-ZnEHBdE]

Normal Papillary Graves' disease  Nodular goiter
carcinoma

11



Blood-CutizdE]

0.05
0.045 p
0.04
0.035
0.03
0.025
0.02
0.015
0.01
0.005

Normal Papillary  Graves' disease Nodular goiter
carcinoma

Blood-ZnELH#E]

mg/g
03 p

025 f
02 p
0.15
0.1
0.05

Normmal Papillary Graves' disease Nodular goiter
carcinoma

12



References

1. Jansson OT, Morcos E., Brundin L., Bergerheim US, Adolfsson J., Wikund NP :Nitric
oxide synthase activity in human renal cell carcinoma. Journal of Urclogy.
160(2):556-60,1998.

2. Gardner TE, Naama H., Daly JM :Peritoneal and splenic macrophage function in the
tumor-bearing host. Journal of Surgical Research. 59(2):305-10,1995.

3. Liu CY, Wang CH, Chen TC, Lin HC, YU CT, Kuo HP :Increased level of exhaled
nitric oxide and up-regulation of inducible nitric oxide synthase in patients with
primary lung cancer. British Journal of Cancer. 78(4):534-41,1998.

4. Siedlar M., Marcinkiewicz J., Zembala M. :MHC c¢lass I and class II determinants and
some adhesion molecules are engaged in the regulation of nitric oxide production in
vitro by human monocytes stimulated with colon carcinoma cells. Clinical
Immunology & Immunopatholohy. 77(3):380-4,1995.

5. Yoshida M., Matsuzaki H., Sakata K., Takeya M., Kato K., Mizushima S., Kawakita M.,
Takatsuki K. :Neutrophil chemotactic factors produced by a cell line from thyroid
carcinoma. Cancer Research. 52(2):464-9,1992.

6. Blum C., Grozdea J., Vergnes H. :[Cytochemical aspects of human polynuclear
neutrophils under the in vitro and in vivo action of TRH]. Comptes Rendus des
Seances dela Societe de Biologie et de Ses Filiales. 170(3):666-71,1976.

7. Hrycek A. :Functional characterization of peripheral blood neutrophils in patients with
hyperthyroidism. Folia Biologica. 41(2):79-87,1995.

8. Lopez-Moratalla N., Calleja A., Gonzalez A., Perez-Mediavilla LA, Aymerich MS.,
Burrel MA., Santiago E. :Inducible nitric oxide synthase in monocytes from patients
with Graves’ disease. Biochemical & Biophysical Research Communications.
226(3):723-9,1996.

9. Haluzik M., Nedvidkova J., Kopsky V., Jahodova J., Horejsi B., Schreiber V. :The
changes of the thyroid function and serum testosterone levels after long-term L-

NAME treatment in male rats. Journal of Endocrinological Investigation. 21(4):234-
13



