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Abstract 

 The effect of iodide and potassium perchlorate on the secretion of T3 and T4, the level of 

cAMP and the number of intracellular drops of colloid in the thyroid gland after stimulation with 

thyroid-stimulating hormone was studied. It was found that an excess of iodide suppresses the 

secretion, and the introduction of perchlorate prevents the inhibitory effect of iodide. The results 

support the opinion about the dependence of the adenylate cyclase system of the thyroid gland on 

the concentration of organic iodine. 
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 Thyroid hormone synthesis is dependent on normal iodine transport, and therefore knowledge 

of its regulation is fundamental to understanding the etiology and treatment of congenital and 

acquired thyroid conditions such as hypothyroidism and hyperthyroidism. The ability of the thyroid 

gland to concentrate iodine is also widely used as a tool for diagnosing thyroid diseases [1, 2].  

 It has now been established that iodide both in vitro [5, 10] and in vivo [3, 8] removes the 

activating effect of TSH on adenylate cyclase. In addition, it has been proven that for the 

implementation of this inhibitory effect, a preliminary transition of iodine to the organic form is 

required, since the use of agents that disrupt the organization of iodine removes it [8]. The 

inhibition by iodine of the stimulating effect of TSH on the adenylate cyclase system of the thyroid 

gland is also significantly weakened by perchlorate, which blocks the flow of iodine into the gland 

[4, 8]. The biochemical basis of this inhibitory effect is the subject of numerous studies that are 

carried out using an iodine-free diet, antithyroid substances, TSH and cyclic 3 ', 5'-AMP (cAMP). 

This work is devoted to the study of the effect of iodide, its discrete intake and potassium 

perchlorate, separately and when administered together, on parameters characterizing the secretion 

of thyroid hormones, such as the level of cAMP in the gland tissue and the number of intracellular 

drops of colloid under conditions of stimulation with thyroid-stimulating hormone. 

 

Research methodology. Potassium iodide at a dose of 0.5 mg and KCl04 at a dose of 6 mg were 

administered per os separately or in combination to rats under normal conditions and on a diet low 
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in iodine. One day later, the animals were injected intraperitoneally with 50 IU of TSH, and after 

half an hour they were killed. The cAMP content in the gland tissue was determined using a Cyclic-

AMP assay kit (England); for counting colloidal drops, thyroid sections (4–6 μm) were stained with 

Schiff's reagent and hematoxylin. Colloidal droplets were counted in 10 follicles containing from 

20 to 30 cells of each preparation and expressed as the number of drops per 100 thyroid cells. The 

experiments were also carried out on rats kept on a diet with different iodine content, according to 

the previously described model [13], divided into 3 groups: 

1 - rats of the second generation, receiving 40-45 μg of iodine per day per rat (control); 

2 - rats of the second generation who received iodine at a dose of 4-5 μg / day per rat (iodine 

deficiency); 

3 - rats of the second generation that received 3 times a 10-day load of iodide (up to the control 

level). The break between the loads was 10 days (discrete provision with iodine). 

The animals under ether anesthesia were slaughtered 2 weeks, 2.5 and 5.5 months after the last 

iodide load. 

All rats were injected with 20 mU of TSH 30 minutes before slaughter.  

Research results. The results presented in Table 1 indicate that iodide significantly, without 

changing the basal concentration of cAMP in the gland tissue, sharply reduces the concentration of 

this substance under conditions of TSH stimulation in groups of animals kept both under normal 

conditions and on an iodine-free diet. 

Table 1 

The effect of potassium iodide and potassium perchlorate on the concentration of cAMP 

(pmol / g tissue) and on the content of intracellular (in 100 cells) in the thyroid gland of rats. 

Animal  

groups 

Intact animals 50 IU TSH Iodine-free diet 

+50 IU TSH 

cAMP colloidal  

drops 

cAMP colloidal  

drops 

cAMP colloidal  

drops 

the control 760±60 

(n=6) 

9±0,8 

(n=4) 

1088±47
**

 

(n=6) 

149±23 

(n=5) 

1053±16 

(n=6) 

114±11 

(n=10) 

0.5 mg KI 1040±115 

(n=6) 

3±0,4
*
 

(n=4) 

300±38
*
 

(n=6) 

29±3
*
 

(n=5) 

326±56
*
 

(n=6) 

22±3
*
 

(n=10) 

6 MGKClO4 786±28 

(n=6) 

14±1,7
*
 

(n=4) 

1900±128
*
 

(n=6) 

184±14 

(n=5) 

973±38 

(n=6) 

177±15
*
 

(n=10) 

0,5MG КI+  

6 MGKClO4 

760±23 

(n=6) 

10±1,3 

(n=4) 

1015±20 

(n=6) 

117±14 

(n=5) 

  1453±152
*
 

(n=6) 

130±8 

(n=10) 

*The differences between the groups of animals exposed and not exposed to iodide and perchlorate are significant (P 

<0.05). 

** Differences in comparison with the group of intact animals, not exposed to iodide and perchlorate, are significant (P 

<0.05). 
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The formation of intracellular colloidal droplets is suppressed by iodide both in the group of 

rats that did not receive TSH, and in the groups of animals stimulated with thyroid-stimulating 

hormone. The introduction of perchlorate, without affecting the basal concentration of cAMP, 

significantly increases it in animals that are only under the influence of TSH and does not change in 

animals kept on an iodine-free diet. The formation of intracellular colloidal drops under the 

influence of perchlorate is enhanced in all groups of animals. The introduction of perchlorate 

together with iodide completely removes the inhibitory effect of iodide on these parameters and 

indicators of the level of cAMP and the formation of intracellular colloidal drops remain close to 

the control in all groups of animals. 

Table 2. 

Thyrocyte sensitivity and thyrotropic function of the pituitary gland 

rats with iodine deficiency and discrete iodine supply 

Time after the 

last iodide load Animal groups 

(n = 10 in each group) 

The number of 

colloidal drops 

in 100 

thyrocytes 

% 

thyrotropic 

cit in 

pituitary gland 

2 weeks 

The control 20,0 ± 1,08 19,9 ± 2,0 

Iodine deficiency 94,2 ± 7,80* 24,0 ± 1,1* 

Discrete iodine supply 37,9 ± 4,0** 23,6 ± 1,3* 

2, 5 months 

The control 60,0 ± 7,0 10,2 ± 1,0 

Iodine deficiency 106,8 ± 11,0* 27,1 ± 1,8* 

Discrete iodine supply 95,6 ± 9,0** 22,0 ± 2,5* 

5, 5 months 

The control 29,1 ± 3,1 9,8 ± 1,3 

Iodine deficiency 121,1 ± 14,0* 27,4 ± 1,8* 

Discrete iodine supply 12,0 ±8,0* 29,2 ± 3,4* 

* - reliable difference from the readings in the control 

** - significant difference from the indications and the control and iodine deficiency groups 

 

From the data (Table 2), it follows that in rats of all groups with iodine deficiency, the reaction of 

the formation of intracellular colloid drops in response to TSH administration is significantly 

increased. In the rats kept on discrete iodine supply, this reaction was higher than in the control, but 

lower than in animals with iodine deficiency. Analysis of the histostructure of the thyroid gland 

showed that there were differences in rats from groups with iodine deficiency and rats from groups 

with discrete iodide supply. So, with a discrete iodine intake, the structure is heterogeneous: along 

with small follicular zones, there are medium and large follicles with less active thyrocytes, and it is in 

them that the thyrotropic reaction is much weaker than in small ones. 
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The percentage of thyrotrophs in the pituitary glands of rats from these two groups was 

approximately the same and significantly higher than in the control at all studied periods. These data 

indicate the natural involvement of the thyroid-stimulating function of the pituitary gland in the 

correction of the iodine deficiency state in experimental animals, and the absence of significant 

differences between the groups with iodine deficiency and those with discrete iodine supply supports 

the prevailing idea that it is the stable iodine supply that is a necessary condition for the normal 

functioning of the pituitary gland. thyroid axis. The results obtained correspond to the prevailing idea 

that thyroid cells, which are in different functional states, react differently to the influence of thyroid-

stimulating hormone, as well as that their thyroid-stimulating reaction is highly associated with iodine 

supply [14]. 

Our results on the inhibitory effect of excess iodide on the secretion of thyroid hormones in 

response to TSH stimulation are consistent with the data of Yamamoto et al. [12], who showed the 

suppression of the level of colloidal endocytosis by iodide, as well as data indicating a decrease in the 

level of cAMP under the influence of iodide [9]. A necessary condition for the manifestation of the 

inhibitory action of iodide is both its active entry into the gland and the binding of iodine with some 

organic substances [9, 15]. Based on the data obtained, the authors draw a conclusion about the 

classical autoregulatory effect of iodide on the thyroid gland and suggest that the thyroid gland is 

capable of responding to an increase in the content of organic iodine inside it by modulating a 

decrease in the sensitivity of adenylate cyclase and TSH, and vice versa ... Our findings on the 

stimulatory effect of perchlorate on thyroid hormone secretion are consistent with those of Greer et al. 

[6], who studied the effect of perchlorate on the secretion of labeled iodide from the previously labeled 

131I rat thyroid gland using the method of intravital gland perfusion. According to them, perchlorate 

causes a sharp increase in the secretion of iodine from the thyroid gland, and the secretion of 

hormones also increases. The authors believe that the increase in the secretion of the thyroid gland is 

due exclusively to the suppression of the iodine pump and that under these conditions iodine is more 

likely to be leached out of the cell than used for organic binding. On this basis, it can be assumed that 

perchlorate removes the suppressive effect of excess iodide on TSH-induced cAMP synthesis and the 

level of colloidal endocytosis by reducing the concentration of organic iodine in the gland. This 

conclusion is consistent with that of Rousset et al. [10], who found that the administration of per-

chlorate to mice increases the secretion of the thyroid gland in response to TSH stimulation by 1–2 

times. When discussing the mechanism of action of perchlorate on the thyroid gland, the authors 

associate two processes: an increase in the secretion of hormones and the release of iodine. The 

authors believe that perchlorate, by unloading the space for intrathyroid iodide, is able to control the 

processes of stimulation of the thyroid gland; moreover, iodide or iodinated compounds in this regard 

can play an autoregulatory role. 

Thus, our results testify in favor of the concept of the sensitivity of thyroid adenylate cyclase to 

the concentration of organic iodine in it. It becomes clear how the secretion of thyroid hormones is 

maintained within normal limits with the combined use of iodide and perchlorate: apparently, an 

excess of iodine reduces the ability of perchlorate to influence its concentration in the gland, and thus 

the process organification of iodine and secretion of thyroid hormones is maintained at an optimal 

level. The reaction of an animal organism to a change in iodine supply is carried out with the 

participation of all links of the pituitary-thyroid system. Iodine deficiency, as well as its discrete 

content in the diet, increase the sensitivity of thyrocyte secretion to the administration of thyroid-

stimulating hormone, while the thyroid-stimulating reaction is more pronounced in thyroid follicular 

cells that are in an active functional state. 



Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 1, 2021, Pages. 6875 - 6881 

Received 15 December 2020; Accepted 05 January 2021.  
   
  

6879 
 
http://annalsofrscb.ro 

References. 

1. LiuskaPesce,  Peter Kopp (2014).Iodide transport: implications for health and disease. International 

Journal of Pediatric Endocrinology. 8,10, 1186  

2. Pesce L, Bizhanova A, Caraballo JC, Westphal W, Butti ML, Comellas A, Kopp P (2012). TSH 

regulates pendrin membrane abundance and enhances iodide efflux in thyroid cells. Endocrinol., 

153, 1, 512-521. 

3. Agrawal R., FurtН.Е. (1972). Program of the 4th American Thyroid Association Annual Meeting, 

N. Y., 50. 

4. Bagchi N, Brown T, Shivers B, Mack (1977). Effect of inorganic iodide on thyroglobulin 

hydrolysis in cultured thyroid glands. Endocrinology, 100,4,1002-7. 

5. Burke G  (1970). Journal of  Clinic Endocrinology, 30, 76-80.  

6. Greer M A., Grimm Y., Inоue R. (1969). Endocrinology, 85, 837-842. 

7. Aoki Y., Belin R.M., Clickner R. et al (2007). Serum TSH and total T4 in the United States 

population and their association with participant characteristics: National Health and Nutrition 

Examination Survey (NHANES 1999-2002). Thyroid, 17, 1211-1223. 

8. RapoportВ., West M. N., lngbar S. H. (1976). Endocrinology, 99, 1-7. 

9. Visser W.E., Friesema E.C., Visser T.J. (2011) Thyroid hormone transporters: the knowns and the 

unknowns. Mol. Endocrinol. 25: 1-14. 

10. RоussetВ., Оrgiаzzi J., Mоrnex R. (1977). Ibid.,100,1628-1633. 

11. Van Sande J., Dumоn t J. E.  (1973). Biochim. biophys. Acta, 313, 320-24. 

12. YamamоtоК., OnajaТ., Yamada Т. et al.  (1972). Endocrinology, 90, 986-990.  

13. Туракулов Я.Х., Ташходжаева Т.П., Кулимбетов М.Т. и др. Экспериментальное 

моделирование гипотиреоза, обусловленного хроническим дефицитом йода в диете: 

Узбекский  биологический журнал: 1994.  № 1.  C. 12-15. 

14. Gérard A.C., Poncin S., Audinot  J.N., Denef J.F., Colin I.M. Iodide deficiency-induced angiogenic 

stimulus in the thyroid occurs via HIF- and ROS-dependent VEGF-A secretion from thyrocytes / 

Am. J. Physiol. Endocrinol. Metab.  2009 Jun. v. 296 (6). Р. 1414-1422. 

15. Yuldashev, N. M., M. T. Rasulova, and R. Abzalova Sh. "NFLUENCE OF INDUCTION AND 

INHIBITION OF THE MONOOXYGENASE SYSTEM OF THE LIVER ON THE THYROID 

STATUS OF THE RAT'S BODY." European Journal of Molecular & Clinical Medicine 7.03: 

2020. 

16. Bazarova D. Some problems of counteracting crimes related to laundering of illegal proceeds in 

Uzbekistan Journal of Advanced Research in Dynamical and Control Systems. Volume 11, Issue 7, 

2019, Pages 873-885  

17. Ismailova, Z., Choriev, R., Ibragimova, G., Abdurakhmanova, S., &Abdiev, N. (2020). Competent 

model of Practice-oriented education of students of the construction profile. Journal of Critical 

Reviews. Innovare Academics Sciences Pvt. Ltd. https://doi.org/10.31838/jcr.07.04.85 

18. Ismailova, Z., Choriev, R., Musurmanova, A., &Aripjanova, M. (2020). Methods of training of 

teachers of university on advanced training courses. Journal of Critical Reviews. Innovare 

Academics Sciences Pvt. Ltd. https://doi.org/10.31838/jcr.07.05.85 

19. Ismailova, Z., Choriev, R., Salomova, R., &Jumanazarova, Z. (2020). Use of economic and 

geographical methods of agricultural development. Journal of Critical Reviews. Innovare 

Academics Sciences Pvt. Ltd. https://doi.org/10.31838/jcr.07.05.84 

20. Isakov, A., Tukhtamishev, B., &Choriev, R. (2020). Method for calculating and evaluating the total 

energy capacity of cotton fiber. IOP Conference Series: Earth and Environmental Science,  614(1), 

012006 

https://www.scopus.com/authid/detail.uri?authorId=57214600051&amp;eid=2-s2.0-85078823341
https://www.scopus.com/sourceid/20500195215?origin=recordpage


Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 1, 2021, Pages. 6875 - 6881 

Received 15 December 2020; Accepted 05 January 2021.  
   
  

6880 
 
http://annalsofrscb.ro 

21. Davirov, A., Tursunov, O., Kodirov, D., Baratov, D., &Tursunov, A. (2020). Criteria for the 

existence of established modes of power systems. IOP Conference Series: Earth and Environmental 

Science, 2020, 614(1), 012039 

22. Obidov, B., Choriev, R., Vokhidov, O., &Rajabov, M. (2020). Experimental studies of horizontal 

flow effects in the presence of cavitation on erosion-free dampers. IOP Conference Series: 

Materials Science and Engineering, 883(1), 012051 

23. Khasanov, B., Choriev, R., Vatin, N., &Mirzaev, T. (2020). The extraction of the water-air phase 

through a single filtration hole. IOP Conference Series: Materials Science and Engineering, 2020, 

883(1), 012206  

24. Shokhrud F. Fayziev The problem of social stigma during a pandemic caused by COVID-19 

International Journal of Advanced Science and Technology Vol. 29, No. 7, (2020), pp. 660-664  

http://sersc.org/journals/index.php/IJAST/article/view/13965/7188 

25. FayziyevShokhrudFarmonovich Medical law and features of legal relations arising in the provision 

of medical services. International journal of pharmaceutical research Volume 11, Issue 3, July - 

Sept, 2019 P. 1197-1200 doi:10.31838/ijpr/2019.11.03.088 

http://www.ijpronline.com/ViewArticleDetail.aspx?ID=11016 

26. Bryanskaya Elena, FayzievShokhrud, Altunina Anna, Matiukha Alena Topical Issues of an Expert 

Report in the Process of Proving in a Criminal Examination. International Journal of Engineering 

and Advanced Technology (IJEAT) ISSN: 2249 – 8958, Volume-9 Issue-1, October 2019 5345-

5349 DOI: 10.35940/ijeat.A2946.109119 

https://www.ijeat.org/wp-content/uploads/papers/v9i1/A2946109119.pdf 

27. FayzievShokhrud (2019) Legal Aspects of Transplantology in the Republic of Uzbekistan. 

Systematic Reviews in Pharmacy, ISSN: 0976-2779, Vol: 10, Issue: 2, Page: 44-47 

doi:10.5530/srp.2019.2.08  

http://www.sysrevpharm.org//fulltext/196-1575419211.pdf?1586863081 

28. Tulaganova, G.Some issues of observance of international legal norms of fight against legalization 

of criminal incomes in the Republic of UzbekistanJournal of Advanced Research in Dynamical and 

Control Systems 12(2 Special Issue), с. 143-155 

29. 1. Bekchanov D; Kawakita H; Mukhamediev M; Khushvaktov S; Juraev M.  Sorption of cobalt (II) 

and chromium (III) ions to nitrogen‐  and sulfur‐ containing polyampholyte on the basis of 

polyvinylchloride /Polymers for Advanced Technologies 2021  https://doi.org/10.1002/pat.5209 

30. Davron, B., Mukhtar, M., Nurbek, K., Suyun, X., Murod, J. Synthesis of a New Granulated 

Polyampholyte and its Sorption Properties. International Journal of Technology. Volume 11(4), pp.  

794-803. ., (2020)  https://doi.org/10.14716/ijtech.v11i4.4024 

31. Mukhamediev, M.G., Bekchanov, D.Z. New Anion Exchanger Based on Polyvinyl Chloride and Its 

Application in Industrial Water Treatment. Russ J ApplChem 92, 1499–1505 (2019). 

https://doi.org/10.1134/S1070427219110053 

32. Mukhamediev, M.G., Auelbekov, S.A., Sharipova, Z.T. et al. Polymer complexes of gossypol and 

their antiviral activity. Pharm Chem J 20, 276–278 (1986). https://doi.org/10.1007/BF00758817 

33. Ikramova, M.E., Mukhamediev, M.G., Musaev, U.N. Complexation of hydrazine- and 

phenylhydrazine-modified nitron fibers with iodine/ Plasticheskie Massy: 

SintezSvojstvaPererabotkaPrimenenie, (12), стр. 41–45 (2004) 

http://sersc.org/journals/index.php/IJAST/article/view/13965/7188
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=11016
https://www.ijeat.org/wp-content/uploads/papers/v9i1/A2946109119.pdf
http://www.sysrevpharm.org/fulltext/196-1575419211.pdf?1586863081
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57215095583&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57215095583&zone=
https://www.scopus.com/sourceid/20500195215?origin=resultslist
https://www.scopus.com/sourceid/20500195215?origin=resultslist
https://www.x-mol.com/paperRedirect/1346930902510489600
https://www.x-mol.com/paperRedirect/1346930902510489600
https://www.x-mol.com/paperRedirect/1346930902510489600
https://www.x-mol.com/paper/journal/1744?r_detail=1346930902510489600
https://doi.org/10.1002/pat.5209
https://doi.org/10.1134/S1070427219110053
https://doi.org/10.1007/BF00758817


Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 1, 2021, Pages. 6875 - 6881 

Received 15 December 2020; Accepted 05 January 2021.  
   
  

6881 
 
http://annalsofrscb.ro 

34. Gafurova, D.A., Khakimzhanov, B.S., Mukhamediev, M.G., Musaev, U.N. Sorption of Cr(VI) on 

the anion-exchange fibrous material based on nitron. Russian Journal of Applied Chemistry, 75(1), 

стр. 71–74, (2002)  

35. Rustamov, M.K., Gafurova, D.A., Karimov, M.M. et al. Application of ion-exchange materials with 

high specific surface area for solving environmental problems. Russ J Gen Chem 84, 2545–2551 

(2014). https://doi.org/10.1134/S1070363214130106 
 

 

https://doi.org/10.1134/S1070363214130106

