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Abstract

This study was done to clarify the effects of PGF.a on
thymocytes in rat thymus gland, and the possibility of minimizing its
effects by using fenugreek extract. The results have shown that PGF>a
can cause a considerable degenerative changes in thymocytes. On the
other hand:the fenugreek extract enhances the thymocyte proliferation
and at least minimizes the effects of PGF,a on thymocytes.

Introduction

The prostonoids (prostaglandins (PGs), thromboxanes, and
prostacylins) mediate a wide variety of physiological processes
including ovulation, hemostasis, platelet aggregation, kidney water
balances, and immune responses (1). They exert their effects by
binding to specific receptors on cells in the immediate vicinity of their
production. PGF,a has diverse physiological actions in vitro. For
instance, it causes vascular smooth muscle contraction (2),
hypertrophy of cardiac myocytes (3, 4), and is critical to the induction
of labor and parturition in vivo (5). The actions of PGFa are
mediated via a membrane receptor, which belongs to the G protein-
coupled receptor (6, 7, 8). Since PGs have not only cytoprotective but
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also independent immunosuppressive effects .(9) and -the role of
thymus gland is well established in the maturation and differentiation
of T-lymphocytes, yet to our knowledge no study was devoted to the
still poorly exploited aspect of the possibilities of overcome or at Jeast
minimize the effects of PG on thymocytes of thymus gland by using
fenugreek (aqueous extract) which is the aim of the present study.

Materials and Methods

Fenugreek Schedules:Fenugreek (Trigonella foneum - graef:um)
seeds were cleaned, and standardized in the “Iraqi National
Herbarium”. Fenugreek seeds were ground, in a coffee grinder. The
seeds powder was suspended in distilled water, mixed by a glass rod,
and given through an oro-gastric tube.

Laboratory Animals:Two major groups of Albino rats were used in
this study:

A. Control Rats:Controls received 0.2 ml distilled water daily for
28 days through oro-gastric tube. '
B. Experimental Rats:These animals were subdivided into 3
subgroups as in the following:

First Group:Animals were given twice daily, via oro-gastric tube 106
mg/kg fenugreek extract.

Second Group:Animals were injected subcutaneously with. (1.5
mg/kg PGF,a (Sanofi: Santa Nutrition animal) twice daily for 28
days).(10)

The Third Group:Animals were injected subcutaneously with 1.5
mg/kg PGF,a twice daily and after 1 hour were given via oro-gastric
tube 106 mg/kg fenugreek extract for 28 days.

At the end of the treatment, all animals were sacrificed by
spinal dislocation and dissected. The thymus glands were removed,
cut into small pieces (2 x 2 x 2 mm) and prefixed in 2.5%
gluteraldehyde in phosphate buffer pH (7.4). The specimens were post
fixed in 1% osmium tetroxide for 1 hour, dehydrated through a series
of ethanol dilutions (30%, 50%, 70%, 80%, 90%, 100%), then cleared
in propylene oxide and embedded in araldite (11). Ultra-thin sections
were prepared and examined by Philips CM10 electron microscope.
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Results and Discussion

Electron microscope examination of the thymus irll the control
animals showed that lymphocytes in the cortex are mainly of_large
size (immature thymocytes) and medium size (partially differentlate_d)
with rather afew number of small size (completely differentiatec'i) Fig.
(1). The present investigation observed a marked increase in the
mitotic division in the thymocytes in animals treated with fenugreek
extract (Fig. 2). This enhancement in the mitotic division may be
related to the fenugreek component since it contains nutritive and
restorative properties (12). On the other hand, fenugreek is a rich
source of calcium, iron, B-carotene and other vitamins which play an
essential role in lymphoid proliferation (13, 14). While animals treated
with PGF,o have shown considerable changes in thymocytes in both
cytoplasmic contents and nuclear material. Some of the thymocytes
were appeared with irreversable changes, since nuclear material exerts
high electron density Fig.(3 ,4,5) showed reversable degenerated
thymocytes with fatty infiltration. Their cytoplasm stains relatively
light and shows characteristic vacuoles. -

These changes might be related to the presence of specific
PGF,a binding site on the thymocyte, since PGs exert their effects via
a membrane receptor, which belongs to the G-protein-coupled
receptor (1, 6, 7, 8). These changes have no doubt effect the thymic
microenvironment and thymic function, including lymphocyte
maturation and differentiation. .

Although animals treated with fenugreek after PGF,q
treatment exert normal thymocytes appearance in various regions (Fig.
6) but some of thymocytes show vacolated cytoplasm with fat droplets
(Fig. 7). These changes exert the essential role of fenugreek in the
thymocyte proliferation (13, 14).

From this study , it is concluded that fenugreek extract could at
least minimize the effects of PGFo. on thymocyte. These findings
emphasize the conception that fenugreek may be useful for restoration
of some immune functions in mature individuals.

13



IBN AL- HAITHAM J. FOR PURE & APPL. SCI VOL.18 (2) 2005

References

. Vazza, R.; Rokach, J. and Fitzgerald, F. A. (2001). Mol. Pharmacol.
59: 1506-1513. .

. Csepli, J. and Caspo, A. L. (1975). Pressure. Prostaglandins, 10:
689-697.

. Karmazyn, M. (1989). Can. J. Physiol. Pharmacol., 67: 912-921.

. Kunapuli, P.; Lawson, J. A.; Rokach, J. and Fitzgerald, G. A
(1997). Functional Characterization of the Ocular Prostaglandin
Faa. Receptor. Activation by the Isoprostanc., 12-iso-PGFza. J.
Biol. Chem. 272: 27147-27154.

. Sugimoto, Y.; Yamasaki, A.; Segi, E. (1997).Science, 277: 681-
683.

. Gusovsky, F. (1991). C. Mol. Pharmacol., 40: 633-638.

. Nakao, A.; Watanabe, T.; Taniguchi, S. (1993). J. Cell Physiol,
155: 257-264.

. Quarles, L. D.; Haupt, D. M.; Davida, G. and Middleton, J. P.
(1993). Endecrinol, 132: 1505-1513.

. Boyle, M. G. and Dumble, L. J. (1999). Cell-Transplant. 8 (5): 543-
548.

10. Al-Barzanji, R. K. (2002). The physiological histological and
cytological effect of each of prostaglandin Fyo, aspirin and
fenugreek in activity of thymoid gland of albino rats. A thesis
submitted to the College of Science, University of Baghdad.

11. Torikata, C. (1988). J. Ultra. and Mollec. Struc. Res., 101: 210-
214.

12. Petit, P.; Sauvaire, Y.; Ponsin, G. and Ribes, G. (1993).
Pharmacology — Biochemistry and Behaviour, 45: 369-374.

13. Sharma, R. D. (1986). Nutrition Research. 6: 1353-1364.

14. Gupta, R. K. (1986). J. Nat. Prod, 49: 1153-1154.

—

oW [S8]

(9]

~N

oo

Ne

14



\A o) 4 : .: : l‘.l. ; "‘q.' ~:;.{.

Fig. (2) Cortex of thymus gland in animal

Fig. (1) Cortex of thymus gland in control animal.
treated with fenugreek extract. Uranyl acetate
and lead citrate (5800 x).

Uranyl acetate and lead citrate (4400 x).

L: Large size thymocyte, M: Medium size

lymphocyte, S: Small size lymphocyte.
SRS o

T+,

Fig. 3) Ccfrtex of thymus gland in animal Fig. (4) Cortex of thymus gland in animal
treate_d with PGF,a. Uranyl acetate and treated with PGF,a. Uranyl acetate and lead
lead citrate (4400 x). citrate (3400 x).

V: Irreversible degenerative thymocyte. V: Vacuole, F: Fatty droplet
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Fig. (5) Fatty infiltration in the cortex of thymus Fig. (6) Cortex of thymus gland in animal

" glaudiiu animal treated with PGFyx. treated with fenugreek after PGF,a treatment.
Uranyl acetate and lead citrate (3400 x). Uranyl acetate and lead citrate (3400 x).

E: Eatdroplet Note the normal appearance of thymocyte.

ymus
gland in animal treated with fenugreek after

PGF,a treatment. Uranyl acetate and

lead citrate (8700 x).

M: Mitochondria, N: Nucleus, V: Vacuole, F: Fat droplet.
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