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Summary 

The present study was carried out on a total of 10 clinical 

healthy Friesian bulls, aged 14-18 months with body weights 280-426 

kg at the beginning of the experiment. The selected bulls were allotted 

into two groups, treated group supplemented by 1.25 mg potassium 

iodide/head/day (n = 6) and untreated one served as control (n = 4). 

The mean values of the relative weight gain measured weekly for the 

iodine treated group (4.98 ± 2.60%) was significant higher than the 

control one (2.70 ± 0.72%). The ejaculate volume, packed cell volume, 

individual sperm motility, live sperm, initial fructose concentration, 

and total sperm abnormalities were found to be 4.20±1.08 ml,  

5.56±2.8%, 65.70±10.15%, 59.22±8.04%, 128.50±83.13 mg/100 ml 

semen and 16.17±7.78% for the iodine supplemented group and to be 

3.13±1.20 ml, 3.90±1.17%, 44.80±14.60%, 55.00±14.30%, 

68.69±59.38 mg/100 ml semen and 18.30±8.0% for the control one, 

respectively. There was a significant (P<0.01) increase in testosterone, 

T3 and T4 level for iodine supplement group in comparison to the 

control one. It could be concluded that, potassium iodide supplement 

to the bulls have a beneficial effect on growth and maturation as 

well as, semen quality and quantity. It improves the 

endocrinological output of hormones.  

 

Introduction 

Iodine is referred to as a trace mineral, since the amount 

necessary to maintain normal body condition is very small. The 

animal body contains only about one part of iodine to three million 

parts of body weight. Most of the iodine is concentrated in the 

thyroid gland (1). Iodine is an essential element that is necessary for 

normal thyroid function, iodine from dietary sources is used in the 

synthesis of thyroxin (T4) and triiodothyroxine (T3) within the 

thyroid gland (2). The presence of a functioning thyroid is a 
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 prerequisite for normal growth and maturation. The mechanisms by 

which the thyroid hormones produce metamorphic changes are not 

fully known. Presumably, the hormone may act as a trigger for 

genetically determined sequence of changes in various cells. In 

producing these changes it appears that T4 or T3 acts directly and 

locally on the cells whose developmental processes it directs (3). 

The administration of potassium iodine to bulls improved the 

ejaculate volume (4). Furthermore, (5) cited that feeding iodine (0.5 

gm potassium iodine/head/day) during summer improved the 

ejaculate volume in the Friesian bulls. Likewise, (4; 2) noticed that 

in regions where iodine deficiency occurs, bulls fertility is affected 

due to decreased libido, ejaculate volume, sperm motility and sperm 

cell concentration. Moreover, supplement potassium iodide to these 

bulls improved the libido, ejaculate volume, sperm motility and 

sperm cell concentration. Furthermore, It has been found (6) that in 

experimental hypothyroidism, male goats exhibited loss of libido, 

lowering of sperm viability and an increase in the percentage of 

morphologically abnormal spermatozoa. After the end of the 

treatment the male sexual behavior as well as the values for semen 

characters returned to normal.  

The present investigation was planned to study the relative 

weight gain, semen characteristics and hormonal value in Friesian 

growing bulls supplemented with potassium iodine.  

 

Materials and Methods 

The present study was carried out on a total of 10 clinical 

healthy Friesian bulls, aged 14-18 months weighed 280-426 kg 

(367.3±46.31 kg) at the beginning of the experiment and localized 

in a private farm at Dakahlia Province. The study started on 7 

October 2002 and ended on 7 January 2003. All bulls under 

investigation were left in free yard, under the same nutritional and 

managemental measurements. The bulls were examined to approve 

their healthy condition all over the period of the investigation. They 

were under strict program for controlling of internal and external 

parasites.  
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Chest circumferences were measured weekly and used as a 

screening method for measuring body weight changes according to 

the method described (7). The bulls were allotted into two 

comparable groups, treated group (supplemented by potassium 

iodide, n = 6) and untreated one (served as control; n = 4). 

Age/months and body weight of selected bulls are shown in table 

(1). The potassium iodide solution used in this study was prepared 

by dissolving 0.5 gm potassium iodide in 400 ml water; each ml of 

the solution contained 960 µg iodine. Each bull within the treated 

group was supplemented with potassium iodide per os through the 

drinking water in a dose of 960 µg iodine/head/day (8), all over the 

experimental period. Semen collection was carried out as usually in 

the morning by means of artificial vagina used a teaser bull for 

mounting. Following one false mounting one ejaculate collected 

once weekly from each bull. Immediately after collection, the semen 

samples were examined. The volume of the ejaculate was directly 

measured using transparent graduated test tube. Individual motility 

were assessed in semen diluted 1:1 with 2.9% sodium citrate 

solution. The percent of forward motility was recorded (9). Packed 

cell volume was determined for viewing sperm cell concentration 

(10). Freshly collected semen was stained by eosin-nigrosin stain, 

(11), viability percent. Smears were prepared and stained by alkaline 

methyl violet stain, individual and total abnormalities were 

calculated (12). Initial fructose was estimated in by 

spectrophotometer according to the method of (13). 

Approximately 10 ml of blood were collected from each bull 

after every ejaculation by jugular vein puncture in dry, sterile 

vacutainer tubes. Blood samples were collected at morning (9.30-

10.30 AM) and transferred to the laboratory in an ice container box. 

Plasma was separated by centrifugation at 3000 rpm for 15 minutes. 

The plasma was stored frozen at -20ºC until hormonal analysis. 

Plasma testosterone, T3 and T4 concentrations were determined by 

ELIZA method using kits from, DIAMETR, Gasibaladi, Segrate, 

Italy; Diagnostic Systemic Laboratories, Inc, USA; Biocheck Inc, 

Buslingame. The data of weight changes, semen evaluation, 

hormonal assay, for each animal either treated or untreated were 
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recorded and analyzed statistically by analysis of variance 

(ANOVA). 

 

Results 

From table (1) it was observed that the mean values of 

weight are (389.45±57.20 kg vs. 424.13±34.13 kg) for iodine 

supplemented and control groups, respectively. However, the mean 

values of relative weight gain are (4.98±2.60% vs. 2.70±0.72%) for 

the two groups, respectively. These values are significantly varied 

(P<0.05). 

Table (2) showed the mean values for ejaculate volume, 

packed cell volume, individual motility, live sperm, initial fructose 

concentration and total abnormalities were (4.20±1.08 ml, 

5.56±2.8%, 65.70±10.15%, 59.22± 8.04%, 128.50±83.13 mg/l00ml 

semen and 16.17±7.78%) for iodine supplemented group and were 

(3.43±1.20 ml, 3.90±1.17%, 44.80±14.60%, 55.00±14.30%, 

68.69±59.38 mg/l00 ml semen and 18.30±8.0%) in control one, 

respectively. The initial fructose concentration as well as the 

individual motility values were significant higher (P<0.05) in 

treated group than in control one. Moreover the ejaculate volume in 

first group was significantly higher (P<0.05) than the second one. In 

addition there was a significant (P < 0.05) increase in testosterone 

level in iodine supplemented group (2.63±2.456 ng/ml vs. 1.1±1.04 

ng/ml) in control ones. Value for T3 level was (47.92±17.3 ng/ml) 

for iodine supplemented group, where it was (29.49±9.89 ng/ml) for 

there control one. The variation was significantly varied (P<0.05).  

Moreover, mean value for T4 was 5.61±2.30 and 4.03±0.63 ng/ml 

for the iodine supplemented and the control group, respectively. 

There was significant increase (P<0.05) in the T4 level between the 

two groups (Table, 3). 
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Table 1: Age/months, body weights/kg and relative weight gain percent/kg  

             for iodine supplement and control yearling Friesian bulls.  

Bull 

groups 
Treated group (iodine supplemented) 

Untreated group 

(control) 

Bull 

number 
T1 T2 T3 T4 T5 T6 C1 C2 C3 C4 

Age/month 15 11 15 11.5 12 13 14.5 14 15.5 15 

Body 

weight/kg 
426 335 335 280 325 384 358 390 414 426 

Mean 

weight 

before 

treated 

347.5±46.31 397.0±25.98 

Mean 

weight 

after 

treated 

389.45±57.20 424.13±34.13 

T. value 2.03 * 

RWG % 
4.98±2.60 2.70±0.72 

T. value 2.73 ** 

* Significant at probability < 0.05.  ** Significant at probability < 0.01 
 
 

 

Table 2: Mean ± SD values of semen characteristics for iodine supplemented  

             and control yearling Friesian bulls. 

Bull group 

 

Semen characteristics 

Treated bulls Control bulls 

t-value 
Mean SD Mean SD 

Ejaculate volume/ml 4.20 1.08 3.43 1.20 1.880* 

Packed cell volume % 5.56 2.8 3.9 1.17 1.580 

Individual motility % 65.70 10.15 44.80 14.60 3.770** 

Live sperm% 59.22 8.04 55.00 14.30 0.920 

Initial fructose conc. mg/100 128.50 83.13 68.69 59.38 2.60** 

Total abnormalities % 16.17 7.78 18.30 8.00 0.5 

Head abnormalities % 4.30 2.08 5.70 2.40 1.20 

Tail abnormalities % 6.07 1.90 6.90 2.50 0.75 

Detached head % 5.80 3.80 5.50 3.10 0.22 

     * Significant at P < 0.05.                   ** Significant at P < 0.01 
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Table 3: Mean ± SD values of hormones for Iodine supplemented 

             and control yearling Friesian bulls. 

Bull group Treated bulls Control bulls 
T-value 

Hormones Mean SD Mean' SD 

Testosterone (ng/ml) 2.63 2.456 1.1 1.04 2.71** 

T3 (ng/ml) 47.92 17.29 29.45 9.88 2.79** 

T4 (ng/ml) 5.61 2.30 4.03 0.63 1.8* 

        * Significant at probability < 0.05   ** Significant at probability < 0.01 

 

Discussion 

From the previous result (Table 1), it was observed that the 

mean values for relative weight gain for the iodine treated group 

(4.98±2.60%) was significantly (P<0.01) higher than the control one 

(2.70±0.72%). Regarding the effect of iodine on body weight gain, 

the significant increase in the iodine treated group was agreed to that 

reported by (14), who found that the influence of iodine supplement 

on growth was only detected in very young animals. 

Concerning the effect of iodine on ejaculate volume, for the 

supplemented group (4.20±1.08 ml) vs. non treated one (3.43 + 1.20 

ml) was agreed to those obtained by (4&5) who reported that 

supplement potassium iodide to bulls improved the ejaculate 

volume. Data in the present study revealed a significant increase in 

the individual motility of bulls supplemented with iodine 

(65.70±10.15%) vs. the non treated ones 44.80±14.60%. Similar 

findings were obtained by (15&16) who demonstrated that bulls 

received potassium iodide had significant increased sperm motility. 

The non significant increase in PCV (5.56±2.80% vs. 

3.90±1.17%) agreed with that reported by (17&5) who found that 

supplement potassium iodide had non significant effect on sperm 

cell concentration in bulls. Regarding the effect of iodine on the 

percent of live spermatozoa, there was non significant increase 

(59.22±8.04% vs. 55.00±14.30%). This came in accordance with 

(5), who observed an improvement in semen quality of bulls after 

supplemented potassium iodide. The non significant decrease in the 

percentage of total sperm cell abnormalities in bulls supplemented 

with iodine (16.17±7.78%) vs for the non treated bulls 

(18.30±8.0%). Moreover, the obtained results were supported by 
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(18), who reported that there was non significant effect of the level 

of protein on abnormal sperms. 

The significant improvement of initial fructose concentration 

in bulls supplemented with potassium, iodide (128.50±83.13 

mg/100 ml semen vs 68.69±59.38 mg/100 ml semen for the non 

treated bulls) was nearly similar to the finding of  (5&17), who 

observed an improvement in semen fructose content in bulls 

received potassium iodide. This result may be attributed to the 

higher level of testosterone in blood (19) and testosterone hormone 

stimulates the secretory activity of the seminal glands. Regarding 

the effect of iodine on serum T3 level, there was a significant 

increase in the serum T3 in bulls supplemented with potassium 

iodide (47.92±17.29 ng/ml serum vs. 29.59± 9.88 ng/ml serum 

control ones). This elevation may be attributed to the fact that total 

concentration of iodine in the thyroid varies widely with the iodine 

intake (20) and the supplement additional amount of iodine may 

result in additional secretion of thyroid hormones, as the thyroid 

gland is able to accumulate this iodine in greater quantities and 

combine it into thyroxine (21&22). There was a highly significant 

increase in serum T4 level in bulls supplemented  with potassium 

iodide (5.61±2.30 ng/ml) as compared to the control ones 

(4.03±0.63 ng/ml). This observation may be attributed to the fact 

that the supplement of additional amount of iodine resulted in 

additional secretion of thyroid hormones, as the thyroid gland is able 

to accumulate it into thyroxine (22). 

It could be concluded that supplement potassium iodide to 

bulls have a beneficial effect on semen quality and quantity, initial 

fructose concentration also it improves the endocrinological output 

of hormones on the other hand it has a positive relationship with 

growth and maturation. 

 

Reference 
1) McDonald LE. (1980): Veterinary Endocrinology and Reproduction (the 

thyroid Gland). 3
rd

 Ed. Lea and Febiger, Philadelphia, P. 42. 

2) Sanchez JM. (1995): Iodine in bovine nutrition. Nutrition Animal Tropical,  

      2 (1): 95- 120. 

3) Kaltenback JC. (1966): Local action of thyroxin analogous on amphibian 

metamorphosis. Gen. Comp. Endocrinol., 7: 329.  



Barakat, 2004 01 

4) Simirnov ED. (1972): Effect of supplementing bulls with potassium iodide on 

physiological characters of semen. Trudy Moldavski Nauchno Issledovatel 

Skii Institute Zhivotnodstva. J. Veterinarii, 6: 103 - 107. 

5) Darwish A., El-Nagger MA. and Farrag AA. (1974): The effect of 

supplementation with phosphorous, iodine or high protein on some semen 

characteristics during the summer in cattle and buffaloes. Assuit Vet. Med. J., 

1 (1 and 2). 

6) Reddi NM. and Raj an A. (1986); Reproductive behaviour and semen 

characteristics in experimental hypothyroidism in goats. Theriogenology, 25 

(2): 263 - 274.  

7) Neela J., Raman L., Balakrishna N. and Rao KV. (1991): Usefulness of calf 

circumference as a measure for screening low birth weight in fants. National 

Institute of Nutrition, Indian Council of Medical Research, Jamai Osmania 

P.O. Hyderabad. 

8) Morris JM. (1988): Composition of Feeds. In Nutrient Requirements of Dairy 

Cattle, (ed) Giduck, A.S. and Kamarpatel, 1. National Academy Press 

Washington, D.C., P. 89-100. 

9) Zemjanis R. (1970): Diagnostic and Therapeutic Technique in Animal 

Reproduction. Bailler in Tindall and Cox. London, 2
nd

 Ed. 

10) Liu Z. And Foote RH. (1998): Bull sperm motility and membrane integrity in 

media varying in osmolatity. Department of Animal Science, Cornell 

University, Ithaca, NY 14853, USA. 

11) Crespo Garcia J. (1956): Determination of living and dead spermatozoa in 

semen. Rev. Patronato Biol. Anim, Madrid, 2:23-51. 

12) Blom E. (1950): On methods of evaluating bull semen. (Transtitle). Thesis, C. 

Mortenson Copenhagen, Denmark. 

13) Barakat MZ. and El-Sawaf SA. (1964): The determination of semen fructose. 

Microchemical J., 8 (2): 123-130. 

14) Groppel B., Korber R., Anke M. and Heiming A. (1983): Iodine deficiency in 

goats, sheep and cattle. Spurenelement-Symposium, 4: 164. 

15) Ibrahim M M. and Lyer CPN. (1973): Effect of administration of potassium 

iodide on sex desire and semen characteristics of breeding bulls. Kerala J. 

Vet. Sci, Publ, 1974, 4 (2): 178-180. 

16) Gavrilenko NS., Savchuk, D. I., Gavrilenko G N. and Tkachuk, V.I. (1975): A 

study of the effect of iodine on the physiological state and semen characters 

of bulls. Zhivotnovodstvo; 11: 70-72. 

17) El-Wishy AA., Abdou MS., El-Mikkawi, F. And El- Sawaf, S. A. (1967): The 

effect of feeding potassium iodide on blood hormones and semen picture of 

rams. Vet. Med., J. Giza, 14: 197-204. 

18) Rekwot PI.; Oyedipe EO.; Dawuda PM. and Sekoni VO. (1997): Age and 

hourly related changes of serum testosterone and spermiogram of prepubertal 

bulls fed two levels of nutrition. The Vet. J., 153: 341-347. 



Benha Vet.Med.J., Vol.15, No.2, Dec.2004                                                        01 

19) Corah LR., Busby WD., Mckee, RM. and Kiracofe GH. (1981): Effect of 

rumensin on the growth and sexual development of beef bulls. Report of 

Progress. Agric. Exper. Station, Kansas State University, 39L: 42-43. 

20) Underwood E J. (1962): Trace Elements in Human and Animal Nutrition. 2
nd

 

Ed. Academic Press Inc., New York and London, pp: 3. 

21) Guyton A C. (1991): The thyroid gland. In: Text Book of Medical Physiology., 

Arthur, C. Guyton, Editors, 8 edition, W.B. Saunders Company, 

Philadelphia, London, Toronto, Montreal, Sydney, Tokyo. P. 836. 

22) Williams R. (1992): Basic Nutrition and Diet therapy, 9
th

 Ed., 

Mosby-year Book, Inc, 83. 

 

 



Barakat, 2004 01 

 تأثير إضافة األيودين على الرغبة الجنسية وخصائص السائل المنوى

 لذكور الفريزيان النامية 

 

 توفيق محمد بركات
 جامعة الزقازيق –كلية الطب البيطرى  –قسم الوالدة 

 

-01أجرى هذا البحث على عشرة طالئق أبقار فريزيان تراوحت  أعاارهتا بت   

 1نجتت ت تتت  ارت تتار  111-111أ التجربتتك نا تت  أواا اتتا تتتتراو  بتت   شتتاراو وع تت  بتت  01

طالئق عشوائ او أعط   يودور البوتاس وم فى م اه الشرب عت  طريتق ال ت  نجرعتك يوم تك 

 ا وجرام يود/رأس/يوم او طول فترة التجربك وت  ترك األربت  طالئتق األرترى  911تعادل 

ناق اس لوان الطلوقك. ولقت  لتوحز ايتادة  نضابط للتجربك. ث  أرذ مق اس الص ر أسبوع ا

فتتى أواان الطالئتتق التتتى أعط تت  يتتودور البوتاستت وم ايتتادة ملحواتتك عتت    تتر الاعالجتتك 

( فى   ر الاعالجتك أستبوع ا. حجت  القذفتكت 1.11±  1.11( فى الاعالجك و )1.91±1.11)

 تتتكت ترن تتز حجتت  الح تتام  لت الحرنتتك ال رديتتك للح تتام  ت  يتتبك الح تتام   الح تتك  لتتى الا

±  11.11لت 1.1±  1.11مل اتتترت  0.11±  1.1ال رنتتوا و جاتتالى الح تام   الاشتتوهك )

±  01.01ملتتتى متتت  القذفتتتك  011ملجتتت / 11.01±  011.11لت 1.11±  19.11لت 01.0

لت 0.01±  1.9مل اتترت 0.1±  1.11ل( فى الحاالت الاعالجك ب تودور البوتاست وم )1.11

ملتتى متت  القذفتتك ت  011ملجتت / 19.11±  11.19لت 01.11±  11.11لت ±01.11  11.1

ل( فتتى الحتتاالت الم تتر معالجتتك والاتبق تتك نضتتابط. ووجتت  أن ه تتاك ايتتادة ±1.11  01.11

فتتى الاعالجتتك مقار تتك بالاجاوعتتك  T4ت  T3مع ويتتك فتتى هرمتتون التتذنورة )التيتيتتت رون(ت 

 الضابطك.

 لتى م تاه الشترب لتث تتفث ر فعتال  م  هذه ال راسك ياك  أن  يت تج أن  ضافك مرنبات ال ود

وايجابى على رواص اليائل الا توى ناتا و وعتاو. لتذا توذتى هتذه ال راستك باستت  ام م تل 

 هذه العالجات لتحي   الك اءة الت اسل ك لطالئق األبقار.

 

 


