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Abstract

This study was designed to investigate the effects of decorticated and defatted castor
seeds (Ricinus Communis) on the sperms functions and characters of male mice at two
consecutive spermatogenic cycles. Eighteen albino Swiss male mice with Ten weeks old were
used as animal model, they divided in to three groups (Six male mice of each), 1% group
served as control group and received distilled water only, and the ond group has been set as
treatment group which was treated orally with 1.76 mg/kg. BW from watery suspension of
decorticated and defatted castor seeds extract for 38 days (single spermatogenic cycle). The
31 group has been treated with the same protocol of the i group but was allowed a recovery
period (free from the treatment) of another 38 days (double spermatogenic cycles). The
measured parameters were: total sperm count, Sperms viability, abnormal sperm percentage,

and the turbidimeteric parameters of sperm motility.
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Introduction

During the past few decades sporadic attempts have been made by various
investigators to develop male contraceptive agents from various antifertility plants available
in their locality or in the market. Various medicinal plant extracts have been tested for their

antifertility activity both in male and female (1).

Castor plant Ricinus Communis belongs to Euphorbiacaea Family, and grows naturally
over a wide range of geographical regions and may be activated under a variety of physical

and climatic regimes (2).

Different parts of the plant have been reported to have several medicinal values. Its

seed has antihelmintic, carthartic, emollient, laxative and purgative properties (3)

Many trails have been done to explore the effect of Ricinus Communis on female

reproductive system in order to investigate its ability as an antifretility agent (4-10).

Despite the presence of many studies which ensure the anti- fertility and anti
estrogenic effect of Ricinus Communison female reproductive system, but there are little
studies about effect of Ricinus Communis on male reproductive system or spermatogenesis,
(11)and(12). Consequently, our present study was designed to investigate the impacts of the
decorticated and defatted castor seed on the sperm characters such as: total sperm count,
Sperms viability, abnormal sperm percentage, and the turbidimetric parameters of sperm

motility. On male mice and study the possibility of recovery from the resultant effects.
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Materials and Methods

The experiment of this research was conducted in the animal house of physiology and

pharmacology Department at Veterinary Medicine College of Baghdad University.

The seeds of castor bean Ricinus Communis were collected from the middle region of
Iraq (Abu Graib, Baghdad province) during August to October 2007. The plant was
authenticated at the Ministry of Agriculture/ State Board for Seeds Testing and Certification
S.B.S.T.C. in Al-Manns’ur/ Baghdad in number 4229 in 8/11/2007; the seeds were cleaned
and washed with tap water then dried in open air and kept in special container till use. The
outer husk was removed manually in order to get the white pulp, the decorticated castor seeds

were pressed with mechanical hydraulic press for primary castor oil take out, and the result

was friable texture material, this material mixed by the blender with petroleum ether
for complete defatting of castor oil, the mixture was filtered by filter paper and special cotton
tissue to separate the cake from the castor oil - petroleum ether mixture. The cake was dried
using desiccator by utilizing (NaOH) and the final result was dry, whitish — beige, and fine
powder kept in special container containing anti-moisture sac to avoid the moisture until use
(13).

Eighteen albino Swiss male mice (Ten weeks old) were used as animal model, they
divided in to three equal groups; 1** group served as control group and received distilled water
only, while the 2" group has been set as treatment group which was treated orally with 1.76
mg/kg BW from watery suspension of decorticated and defatted castor seeds extract for 38
days (5). (single spermatogenic cycle). The 31 group also treated by the same protocol of the
ond group but was allowed a recovery period (free from the treatment) of another 38 days

(double spermatogenic cycles).

Animals have been sacrificed at the 38th of the experiment, abdominal cavity was
opened, testis and epididymus excised and covered with physiological normal saline and
cleaned from attached fat and connective tissue. The tail of the left epididymus was taken and
immersed in 1 ml of normal saline at 37°C in a watch glass, and then the tail was cut into at

least 200 sections by microsurgical scissors.

Vol: 7 No: 3, July 2011 194 ISSN: 2222-8373




X3
i
-

DIYALA JOURNAL FOR PURE SCIENCES

Study of the effect of decorticated and defatted Castor Seeds

(Ricinus Communis Linn.) on sperm functions and characters of male mic..

Sperm count was done under a microscope with the aid of the improved Neubauer
hemocytometer. Count was done in five large Thoma square and adjustment was made for

volume of the normal saline added. (14).

A viability study (percentage of live spermatozoa) was done using the eosin/nigrosin
stain. Semen was squeezed onto a microscope slide and two drops of the stain was added. The
live sperm cells were unstained in contrast to the dead sperm cells. The stained and the
unstained sperm cells were counted using x40 objectives of the microscope and an average

for each was taken from which percentage viability was calculated. (15)

Sperm morphology was done by staining the sperm smears on microscope slides with
two drops of eosin\nigrosin stain and air-dried. The slides were examined under the
microscope using X100 objectives under oil immersion. The abnormal sperm cells were

counted and the percentage calculated.(16).

The analysis of sperm motility was done by using the turbidimeteric method
described by Sakoloski et al (17) and modified by Al-bayaty (18). It is a spectrophotometric
analysis of an absorbed amount of light by injected sperms inside a special masked cuvette

when they move toward a determined wave length (454 nm.) of light path.

For comparison among groups, the one way ANOVA method was followed by

utilizing means and standard error.
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Results and Discussion

The results obtained from this study were indicated to the deleterious effect of the
decorticated and defatted castor seeds on sperms characters of mice, this effect can most
probably attributed to the action of ricin (5).

Ricin belongs to a class of proteins known as ribosomal inactivating proteins (RIPs).
Ribosomal Inactivating proteins. As their name suggests, are proteins which interfere with
the function of ribosomes, halt protein synthesis and thus induce cellular death. (19).

The significant reduction in the sperm count and sperm viability both (P< 0.05)
(tablel) can be attributed to the direct effect of ricin on the spermatozoa, since the
spermatozoa has sugar residues like galactose, acetylgalactosamine and D-mannose known by
the Glycoconjugates or glycocalyx (20), these residues form a target to the ricin toxin B chain
(RTB) which considered the binding domain of ricin to the surface of the eukaryotic cells
(21).

Our results displayed an increment of abnormal sperm morphology (P< 0.05) (tablel)
that may be due to the direct effect of ricin on spermatogenic cells and immature spermatozoa
due to the glycoconjugate—ricin complex (20) and ribosomal impairment (19). Deformity in
division might cause the double parts of spermatozoa structure (double head and double tail)

(figure A and B).

The conductive system role of the Epididyms is very important part in spermatozoa
maturation, transport and storage during the period of spermatozoa develop motility (22). The
direct effect of ricin on the epidydimis is due to presence of the glycoconjugates in the
epididymis of mammalian animals (23) may explain the high percentage of abnormalities in
the sperm morphology of the treatment and recovery groups which associated with presence
of sperm surface glycoconjugates may promote alteration of cell membrane and promote loses
of elasticity and fluidity of head and tail and confirm mainly head abnormalities and made

micro irregular head due to shrinkage of head and irregular shape (figure, C and D).
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Motility of spermatozoa is one of the most important parameters which used to assessing
the quality of sperm suspension. Since this parameter is most closely related to conception
rate (24). The turbidiametric assay is providing a rapid, reproducible and quantitative analysis
of the sperm suspension in normal and abnormal (17, 25). Motility index (MI) parameter of
turbidiametric assay reflects of relative ratio of motile spermatozoa to number of viable

sperm. (18).

Motility index (MI) was significantly decrease (P< 0.01) (table 2) in treatment and recovery

groups as compared with control group of experiment.

Ricin decrease Ca™ ion up take (26), this evidences will cause disturbance in the

Calcium homeostasis (27, 28) and lead to reduce sperm motility.

Sperm velocity of treatment and recovery groups also decreased significantly (P<
0.01) (table 2). Yanagimachi and Usui (29) and others (30 — 32) reported that the importance
of Ca™ ion which exist in seminal fluid in sperm motility. Since Ca™ ion has a regulatory role
in the context of axonemal function (33). Mainly Ca™ affect the velocity of sliding and

bending of axonemal microtubules (34, 35)

Also presence of glycoconjugates on the sperm tail too (36) may be presumably led to
appearance of possible tail deformity due to effect of ricin on the sperm tail which affect the

sperm motility.

Moreover, reduction of sperm motility index can be speculated to reduction of both

spermatozoal concentration and viability of spermatozoa (24, 37)

Lag time represent the time required for the faster fraction of spermatozoa to leave the

suspension and swim into the light path (18).
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Sakolski et al. (17) and Levin et al. (25) reported that the value of lag time changed
independently with dose and time, furthermore the lag time is a quantitative parameter. The
lag time was significantly increased (P< 0.01) (table 2) in treatment and recovery groups. This
increment in lag time may be attributed to loss of part of rapidly movement of sperm(18),

which also affected in treatment and recovery groups (P< 0.01) (table 2).

The results of recovery group of the experiment which revealed to the extended
harmful effect of the ricin on the reproductive parameters may attributed to mRNA persist
miscoding effect on the reproductive enzymes and cells dysfunction mechanisms that may be
attributed to the direct effect of ricin on the DNA helix because ricin has the ability to
depurinate the adinine which possessed by DNA as well as in rRNA (38, 39) in our
speculation this evidence may led to desynchronization in the DNA helix that may led to false
or misreading in protein synthesis at the levels of protein elongation and as a sequent protein
translation. These foundations provoke the injurious effect of decorticated and defatted castor
seeds in testicular function and their components which play a role of permanent negative

effects on the measured parameters of the recovery group.
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Table (1): Effect of decorticated and defatted castor seeds suspension on sperm characters in

response to different duration of treatment.

Parameters Sperms Abnormal
Sperms sperms
concentration viability Morphology
Groups X 10*/ml .
(%) (%)
310 78 19.58
Control Group +10.8 +1.24 +1.13
A A A
Treatment group treated with 187 18.42 88.25
decorticated and defatted castor seeds 16.67 +3.57 12 .66
Ricinus Communis (1.76 mg\kg) at B B B
38™ day
113 17.67 58.83
+ +
Recovery group at 76™ day £9.3 " 347
B B B

P <0.05 (n=6). M + SE
*Difference in letters refers to significant differences among groups.

Table (1): Effect of decorticated and defatted castor seeds suspension on sperm characters in

response to different duration of treatment.

Parameters Sperms Fraction of
Lag p .
Motility Velocity rapidly
time (nm/Sec.) moving
Groups index (%) sperm
Sec.) 6
( x 10°/ml
145.8 0.540 77.15 0.0064
Control Group +25.2 +0.0372 +4.84 +0.00058
A A A A
Treatment group treated with 0 0 0 0
decorticated and defatted castor
seeds Ricinus Communis (1.76
mg\kg) at 38™ day B B B B
0 0 0 0
Recovery group at 76™ day
B B B B

P <0.01 (n=6). M+ SE
*Difference in letters refers to significant differences among groups.
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Different Types of sperm Abnormalities in treatment and recovery groups (100X): A- Double
tail sperm, B- Double head sperm, C-Microhead sperm And D- Cytoplasmic droplets

Vol: 7 No: 3, July 2011 200 ISSN: 2222-8373



DIYALA JJOURNAL FOR PURE SCIENC

1-

2

nOW
1 1

AN O
T 1

~
1

o0
1

\O
1

10-

11-

S

Study of the effect of decorticated and defatted Castor Seeds

525

(Ricinus Communis Linn.) on sperm functions and characters of male mic..

References

Kamboj, V.P. (1988). A review of Indian medicinal plants with interceptive activity.
Indian J. Med. Res. 87: 336-355.

El.Bassam, N. (1998). Energy Plant Species, castor oil plant. James & James (science
publishers Ltd. United kingdom. P. 125.

Chiej, R.( 1984) "Encyclopedia of Medicinal plants". London: MacDonald. Pp1-5.
Okwuasaba, F. K.; Osunkwo, U. A.; Ekwenchi M. M.; Ekpenyong, K. I.; Onwukeme, K.
E.; Olayinka, A. O.; Uguru, M. O. and Das, S. C. (1991). Anticonceptive and estrogenic
effects of a seed extract of Ricinus communis var. minor. J. Ethnopharmacol. 34: 141-
145.

Al-Tahan, F. J. (1994). Antifertility effect of castor bean on mice. Fitoterapia 1: 34-37.
Makonnen, E.; Zerihun, L.; Assefa, G. and Rostom, A. (1999). Antifertility activity of
Ricinus Communis seed in female guinea bigs. East African Medical J. 76 (6): 335-337.
Okwuasaba, F. K.; Osunkwo, U. A.; Ekwenchi, M. M.; Ekpeyong, K. I.; Onwukeme, K.
E.; Olayinka, A. O.; Uguru, V. E.; Dafur, S. J.; Ekwere, E. O. and Parry, O. (1999).
Anticonceptive and estrogenic effect of a seed extract of Ricinus communis var minor. J
Ethnopharmacol; 34: 141-5.

Isichei, C. O.; Das, S. C.; Ogunkeye, O. O.; Okwuasaba, F. K.; Uguru, V. E.; Onoruvwe,
O.; Olayinka, A. O.; Dafur, S. J.; Ekwere, E. O. and Parry, O. (2000). Preliminary clinical
investigation of the contraceptive efficacy and chemical pathological effects of RICOM-
1013-J of Ricinus communis var minor on women volunteers. Phytother. Res. 14: 40-2.
Das, S. C.; Isichei, C. O.; Okwuasaba, F. K.; Uguru, V. E.; Onoruvwe O.; Olayinka, A.
O.; Dafur, S. J.; Ekwere, E. O. and Parry, O. (2000). Chemical pathological toxicological
studies of the effects of RICOM-1013-J of Ricinus Communis var minor on women
volunteers and rodent. Phytother. Res. 14: 15-19.

McNeil R. T.; Noronha C. C.; Kusemiju T. O. and Okanlawon O. (2003). The anti-
ovulatory effect of a seed extract of Ricinus communis (linn). Nig. J. Health Biomed. Sci.
2:31-34.

Sandhyakumary, K.; Bobby, R. G. and Indira M. (2003). Antifertility Effects of Ricinus
communis (Linn) on Rats. Phytother. Res. 17: 508-511.

Vol: 7 No: 3, July 2011 201 ISSN: 2222-8373



g

Study of the effect of decorticated and defatted Castor Seeds

[l=5e

DIYALA JJOURNAL FOR PURE SCIENC

(Ricinus Communis Linn.) on sperm functions and characters of male mic..

12-Raji, Y.; Oloyo, k. A. and Morakinyo, O. A. (2006). Effect of methanol extract of Ricinus
communis seed on reproduction of male rats. Asian J. Androl. 8 (1): 115-121.

13- Al-Tahan, F. J., and Al-Shaha, O. M. S. (1990). A Primary Study on Castor Beans
Cultivated in Iraq and it’s Content of the Toxic Substance Ricin. The Proceeding of the
2nd Technical Education Conference, Baghdad, Iraq. Pp. 227-240. (in Arabic).

14- Sakamato, J. and Hashimoto, K. (1986). Reproductive toxicity of acrylamide and related
compounds in mice. Effect on fertility and sperm morphology. Arch. Toxicol., 95: 201-
205.

15- Chemineau, p.; Cogine, Y.; Guerin, Y.; Orgeure, P. and Valtet, J. C. (1991). Training
manual on artificial insemination in sheep and goats. FAO, Animal Production Health: P:
83.

16- Siegmund, O.H. (1979). Reproductive and urinary systems. In: The Merck Veterinary
Manual. Siegmund, O.H. and Fraser, C.M. (eds). Published by Merck and Co. Inc.
Rahway, N.J. USA. Pp: 794-892.

17- Sakoloski, J. E.; Blasco, L.; Storey, B. T. and Wolf, D. P. (1977). Turbidimetric analysis
of human sperm motility. Fertil. Steril. 28 (12): 1337-1341.

18- AL- Bayaty, M.A. (1999) The Reproductive Effects of Cottonseeds Extract on male mice.
Ph.D. Thesis College of Veterinary Medicine, University of Baghdad.

19- Lovisa, H. and Odd, N. (1996). Depurination of A4256 in 28S rRNA by the Ribosome-
inactivating proteins from barley and ricin results in different ribosome conformations. J.
Mol. Biol. 259: 81-94.

20- Purohit, S.; Laloraya, M., and Kumar, G. P.(2008) Distribution of N- and O-linked
oligosaccharides on surface of spermatozoa from normal and infertile subjects.
Andrologia, 40: 7-12.

21-Radis-Baptista, G.; Kerkis, A.; Prieto-Silva, P. A.; Hayashi, F. A. M.; Kerkisf, 1. and
Yamane, T. (2008). Membrane-translocating Peptides and Toxins: from Nature to
Bedside. J. Braz. Chem. Soc. 19 (2): 211-225.

22-Jehan, Q.; Setty, B. S. and Kar, A. B. (1973). Studies on physiology and biochemistry of
Mammalian Epididymis: effect of castration and steroid hormone replacement on sperm

survival in rat epididymis. Indian J. Exp. Biol. 11: 270-273.

Vol: 7 No: 3, July 2011 202 ISSN: 2222-8373



S

Study of the effect of decorticated and defatted Castor Seeds

525

DIYALA JJOURNAL FOR PURE SCIENC

(Ricinus Communis Linn.) on sperm functions and characters of male mic..

23-Calvo, A.; Pastor, M. L.; Bonet, S.; Pinart, E. and Ventura, M. (2000) Characterization of
the glycoconjugates of boar testis and epididymis. J. of Reprod. and Fertil. 120: 325-335.

24-Slott, V. L.; Suarez, J. D. and Perreault, S. D. (1991) Rat sperm motility analysis:
Methodological considerations, Reprod. Toxicol. 5: 449-458.

25-Levin, R.M.; Greenberg, S.H. and Wein .J. (1981) Clinical use of turbidiametric analysis
of sperm motility: Comparsion With visual techniques. Fertil. Steril. 35(3): 332-336.

26- Plumlee, H. K. (2004). “Clinical Veterinary Toxicology”. Mosby. United States Pp. 406-
408.

27-Zhang L. (1994) Effect of Ricin Administration to the Rabbit on the Ability of There
Coronary Arteries to the Contract and Relax Invitro. Toxicol. Applied Pharmacol. 129:
16.

28-Ma L. (1995) Ricin disturbs Calcium Homeostasis in the Rabbit Heart. J. Biochem.
Toxicol. 10: 323.

29- Yanagimachi, R. and Usui, N. (1974): Calcium dependence of the acrosome reaction and
activation of guinea pig spermatozoa. Exp. Cell Res. 89: 161-174.

30- Fraser, L. R. (1977). Motility patterns in mouse spermatozoa before and after capacitation.
J. Exp. Zool. 202: 439-444.

31- Yanagimachi, R. (1982). Requirements of extracellular calcium ions for various stages of
fertilization and fertilization-related phenomena in the hamster. Gamete Res. 5: 323-344.

32-Logoglu, G.; Kendirci, A. and Ozguen, T. (1997). The Role of Seminal Calcium in Male
Infertilty. J. Islamic Academy of Sciences 10 (1): 25-27.

33-Tash, J. S. (1990). Role of cAMP, calcium, and protein phosphorylation in sperm motility.
In: Gagnon C (ed.), Controls of Sperm Motility: Biological and Clinical Aspects. Boca
Raton, FL: CRC Press; Pp. 230— 240.

34-Ishijima, S. & Hamaguchi, Y. (1993) Calcium ion regulation of chirality of beating
flagellum of reactivated sea urchin spermatozoa. Biophys. J. 65: 1445-1448.

35- Bannai, H.; Yoshimura, M.; Takahashi, K. and Shingyoji, C. (2000) Calcium regulation of
microtubule sliding in reactivated sea urchin sperm flagella. J. Cell Sci. 113, 831-839.

36- Enders, G. C.; Werb Z. and Friend D. S. (1983). Lectin binding to Guinea — pig sperm
zipper particles. J. cell Sci. 360 (1): 303 — 329.

Vol: 7 No: 3, July 2011 203 ISSN: 2222-8373



X1
i
e e ==

DIYALA JOURNAL FOR PURE SCIENCES

Study of the effect of decorticated and defatted Castor Seeds

(Ricinus Communis Linn.) on sperm functions and characters of male mic..

37-Overstect, J.W.; price; M.J. Blazak; W.F., Lewis, E.L. and Katz, D.F. (1981).
Stimulaneous assessment of human sperm motility and morphology by videomicrography
J. Urol. 126: 357-360.

38- Brigotti, M.; Alfieri, R.; Sestili, P.; Bonelli, M.; Petronini, G. P.; Guidarelli, A. Barbieri,
L.; Stirpe, F. and Sperti, S.(2002) Damage to nuclear DNA induced by Shiga toxin 1 and
ricin in human endothelial cells. The FASEB J. 16: 365-372.

39- Amukele, T. K. and Schramm, V. L.(2004). Ricin A-chain substrate specificity in RNA,
DNA, and hybrid stem-loop structures. Biochem. 43 (17): 4913-4922.

Vol: 7 No: 3, July 2011 204 ISSN: 2222-8373



