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Effects of caffeine on capsular fibrous proliferation induced
by N-bis(2-hydroxypropyl)nitrosamine and sulfadimethoxine
in the thyroid glands
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Abstract ; Caffeine (1,3,7-trimethylxanthine), a central nervous system stimulant, is contained in various
foods, beverages and over-the-counter medications. Sulfadimethoxine (SDM) is one of the anti-thyroid agents
and induces proliferation of thyroid capsule in two stage thyroid carcinogenesis model using N-bis(2-
hydroxypropyDnitrosamine (DHPN). In this study, we examined the effect of caffeine on fibrous proliferation
of thyroid capsule in DHPN and SDM-treated rats. Five-week-old male F344 rats were given a single
subcutaneous injection of DHPN (2,800 mg/kg, body weight). Starting one week thereafter, SDM (1,000
ppm in drinking water) with or without caffeine (1,500 ppm in diet) was administered for 12 weeks. All
animals were autopsied and histopathological examination of the thyroid glands was performed. Thyroid
follicular proliferative changes were induced in all rats treated with DHPN+SDM. In addition, the
proliferation of perithyroidal fibrous tissue and pleomorphic thyroid follicular cells within the capsule were
observed in DHPN+SDM treated group. Caffeine would not be related to these lesions in this experimental
condition, although pentoxifylline, a methylxanthine derivative, has an antifibrotic effects.
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bis(2-hydroxypropy)nitrosamine(DHPN) 5<%, sulfadi-
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+SDM+7HIR] Fod -5 F31th(Fig. 1). DHPN Nacalai
Tesque Inc.(Kyoto, JAPAN) 2,800 mg/kgS ©3] 3s} &
&2, SDM3} 7} <1 (Sigma Chemicals, St. Louis,
MO, USA)S Z2t <=l 1,000 ppm, AFEl 1,500 ppm
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U F e EHoE HASAT (22, 23]

FH A Ho=EEEY HA

ANEEAS 237 FAD T sl e A

H
AAFTE Bt o (18], AFME A3l estA| 23 T TS 243 10% SAgET=ERY 49
T ST [13]. 224 xanthine 8FekEo] 7hat A o) 89k thy B4 Wl o8] 2 HES A7t
olele] 471ojA viehhe JRalel v AE 9ol B BTk HE B35k BekARHoZ HHH 29
AFH = o} 717 QUut. upgbs B A7elAl= DHPN B3 2 464 Sade gesty dgle o
No. of 0 Iw 12w
. L 1 ]|
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10 | Basal diet I
10 I Sulfadimethoxine (1,000 ppm, in drinking water) l
10 Sulfadimethoxine (1,000 ppm, in drinking water)
10 I Sulfadimethoxine (1,000 ppm, in drinking water) + Caffeine (1,500 ppm in diet) l

§ : DHPN 2,800mg/kg, BW, SC

Fig. 1. Experimental design.
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Table 1. Final body and relative thyroid gland weights

Treatment BW (g) Thyroid (mg/BW)
DHPN 306.2+8.90 6.77+0.44
SDM 247.7+19.6%  34.80t4.3*
DHPN+SDM 2359+23.7%  9521%21.36*
DHPN+Caffeine+SDM 201.9+16.7*  86.36+8.38*

Values are meantSD. BW : Body weight.

DHPN : N-bis(2-hydroxypropyDnitrosamine (2,.800mg/kg, sc).
SDM : Sulfadimethoxine (1,000 ppm in drinking water).
Caffeine (1,500 ppm in diet).

*Significantly different from DHPN group value at P<0.05.

Fig. 2. Thyroid gland of sulfadimethoxine treated rat
showing diffuse follicular cell hyperplasia and surrounded
by a capsule containing of a thin layer of connective
tissue. H-E stain, X100.
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Fig. 3. Thyroid gland of N-bis(2-hydroxypropyl)nitrosamine
+sulfadimethoxine treated rat showing follicular cell hy-
perplasia (H) and adenoma (A) and surrounded by a thick
fibrous capsule (F). H-E stain, X100.

Fig. 4. Higher magnification of Fig. 3. Showing band-
like thick fibrous capsule (F) formation, A: follicular cell
adenoma, H: follicular cell hyperplasia. H-E stain, X200.
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Fig. 5. Thyroid gland of N-bis(2-hydroxypropyl)nitrosamine
+sulfadimethoxine+caffeine treated rat showing diffuse
follicular cell hyperplasia and adenoma (A) and surrounded
by a thick fibrous capsule (FC). Arrow: blood vessel, H-E
stain, X200.
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Table 2. Thickness of fibrous capsule (um)

Treatment Thyroid-left ~ Thyroid-right
DHPN+SDM 162.7£63.64  172.7£61.58
DHPN+Caffeine+SDM  166.0+71.69  175.3+41.38

Values are mean+SD.

DHPN : N-bis(2-hydroxypropyl)nitrosamine (2,800 mg/kg, sc).
SDM : Sulfadimethoxine (1,000 ppm in drinking water).
Caffeine (1,500 ppm in diet).
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Fig. 6. Thyroid gland of N-bis(2-hydroxypropyl)nitrosamine
+sulfadimethoxine treated rat showing invasive-like lesion
(arrow head) in the fibrous capsule (FC) around follicular
cell hyperplasia (arrow). H-E stain, X200.

Fig. 7. Spontaneous follicular cell carcinoma of rat
thyroid gland showing stromal fibrosis (F) and surrounded
by a capsule containing of a thin layer of connective
tissue. H-E stain, X100.
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