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Abstract

The goal of this study was intend to study the effects of induced
thyrotoxicosis on the histological structure of submandibular gland.

Two groups of mature albino mice were used, the first group was
injected (subcutaneous) daily with (0.2_0.4)ml normal saline for 11
days and used as control group, while the second group was injected
daily with L_thyroxin (T4) 0.2mg /Kg (subcutaneous) for 11 days.

‘At the end of the treatment , supmandibular glands were
processed for light microscopic examination .

The results have shown the presence of degenertaive changes of
major submandibular acini cells in animal treated with thyroxin with
diminishing amounts of connective tissue elements . Beside these
change infiltration with inflammatory cells were observed . From this
study we can conclude that there is a relationship between thyroid
gland and submandibular gland , Which might regulated the secretory
activity of saliva .
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Introduction

Qubmandibular gland is a major salivary gland, located under
either side of the floor of the mouth (1), it is composed mainly of
serous acini, that play an important role in the secretion of saliva
which contains inorganic compound, multiple proteins, glycoprotein
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and enzymes that effect the conditions of oral cavity(2).It has also a
role in the defense mechanisms against microbial growth on the both
surface and mucosa (3).

Numerous studies illustrate morphological and histological
changes in submandibular gland of autoimmune diseases such as HIV
and Sjogren's syndrome where the body's immune system attaches the
salivary glands causing significant inflammation , as well as with
other systemic disease such as rheumatoid arthritis, diabetes and
among alcoholics(4,5).

Newkirk et al . (6) examined the salivary gland complications
associated with thyroid cancer . Since submandibular gland has not
only cytoprotective function but also adefense mechanism activity
(2), and the role of thymic hormone is well established in the
metabolism activity of numerous body tissues (7) , yet to our
knowledge no study devoted to the still prooly exploited aspect of the
effects of induced thyrotoxicosis , which is the aim of the persent
study .

Material and Methods

Mature albino mice were used in this study .Animals were isolated
in a relatively controlled environment at a temperature of about 37C
They were given free access for tab water and food . The albino mice
were divided into 2 groups (10 mice for each group ).

A .Group I: Animals were injected (5.C.) daily with (0.2-0.4 )ml/
sterilized normal saline 0.9% for 11 days and used as control group .
B. Group II: these animals were injected daily with L-thyroxin
(T4,0.2 mg/kg S.C. ) (8), for 11 days.

At the end of the treatment, animals were weighted then scarified by
spinal dislocation samples from salivary gland were taken and
processed for light microscopie examination (9) .

Results and Discussion

Animals treated with thyroxin have shown a signification (p>0.05)
decrease in the body weight (from 26.13+ 0.35-22.58+ 0.4) {tab1).
These changes reflect the effects of thyroxin injection on the
metabolic activity of protein, lipid and carbohydrate (10,1 1.

The histological examination evaluated the cellular damage of
major submandibular acini cells and execretory duct ; these changes
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include both cytoplasm component and nuclear material . Fig (1,34,
and 5 )represents these changes as follows :-
1. Fig (1) showed an enlargement of major supmandibular acini of
animal treated with thyroxine compared with the acini of control
animal group ( Fig 2) . The enlargement of the acini are due to the
hypertrophy of the epithelial lining of acini , besides these changes
pyknosis of major nuclei of the submandibular acini were observed
with the diminishing in the connective tissue . These changes achieved
by the over activity of metabolism (10,1 1) which might effect on the
cytoplasmic organelles and break down large macromolecules caused
changes in the cell osmosis and swelling.
2. Fig (3) showed a hazy , swollen and vacuolated animal treated
with thyroxin . These changes might happen either when
enzymes have degraded the cytoplasmic organelles lead to the
vaculation of the cytoplasm , or it might be due to the
accumulation of fat droplets as a metabolic injury (12} .
3. Fig (4)demonstrated a hyaline materil as clear glassy an amorphous
eosinophilic precipitate in the capillary lumen and in the interlobular
connective tissue. These changes reflect a local endothelial damage
which might detected as a result of huperactivity of the thyroxin
injection that generates toxic reactive oxygen spices and depletion of
nitrous oxide . It will impair vasodilatation of blood vessels resulted
to hypoxiaand to direct tissue ischemia (7,13) .
4. As a result of the cell injury , an infiltration with inflammatory
cells were markedly observed (Fig 4.5 ), these cells play an
important role in defense mechanism (7) .
From this study we can conclude the followings :-

1. There is a relationship between thyroid gland and submandibular
gland, which might aregulate the secretary acivitey of saliva.

5. Induced huperactivity of thyroid gland has damaging effects on
epithelial cells of submandibular gland .

References

1. Ross , M.H .; Romrell, L.J. and Kaye, G.1.(1995) Histology: A text
and Atlas.3ed edn.,Williams & Wilkins. Pp : 415

2. Kivela , J .; Parkkila, S.; Metteri , J. and Rajaniemi, H.(1997) Acta
Physic .Scand, 161 : 221 -225

3 . Mandel , 1.D .(1987) . J. of dental Res 66:623-627 .

3




IBN AL- HAITHAM J. FOR PURE & APPL. SCI VOL.21 (2) 2008

4. Montgomery , P.C.; Skanders , C.A.and Sullivan, N . L (1996)

Immunol,11:284

5 Nooral:Bharwan:Swollen salivary gland
http:// nbharwani.com/article 285-html. 11/2/2006

6. Newkirk, K. A.; Ringel, M.D.,Wartofsky ,I. and Burman,

K.D.(2000) .Ear-Nose- Throat .J., 76(6): 460-486 .

7. Kumar,V .; Cotran, R . and Robbins , S.L. (2003). Robbins Basic
Pathology. Saunders.p: 547.

8. Tomanek , R.J.; Doty,M.K. and Sandra, A.(1998). Circ-Res ., 82(5):
587-593 .

9 Humanson . G .L . (1967 } . Animal tissue techniques. 2% edn., W .
H . Freeman copany ,San Francisco.PP:25.

10. Okubo , Y. and Reddi , A H. (2003) . B.BR.C,, 306: 186-190

11. Simon,H. (2003 ). WWW.Thyroid.com./index.Htm/Pp:1-3.

211212004

12. Cmmings , M.C.:Cleveland,D. and Gupta ,S. (1999). Am.J. Sur.
Pathol., 21:88.

13 . Singleton, R. ; Gordon,A.; Russell ,J and Feldman , E.(2003) .
Diabetes, 23:2867.

Table (1) :Body weight of animal injected with thyroxin

compared with the body weight of control animal

Group Mean Body weight(gm) + SE

Time Zero time End of treatment
Control group | 25.84+ 0.34 27.00 +0.29
Treated 26.13 +0.35 22.58 + 046
Group
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Fig (1): Cross section of submandibular sland of animal
treated with thyroxin—" : Enlarged acini, : connective

tissue, B :Pyknotic nuc

Fig (Z)ﬂ:wCross section of submandibular gland of control ani;nal, showing
—:normal appearance of acini, : connective tissue.
(H &SE) 400x o _
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Fig (3): Cross section of submandibular gland of animal treated wifh thyroxin.
V: Vacuole, [==: Swollen acini, = : Hazy acini

(H & E) 400x
S gt .

Fig (4): Cross section of submandibular gland of animal injected with
thyroxin.
> : Hyaline materials, I: Inflammatory cells.
(H & E) 400x _
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Fig (5): Cross-section of submandibular gland of animal treated with
thyroxin,
I: Inflammatory cells, V: Vacuole, = : Hyaline

(H & E) 400x
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